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1.0 INTRODUCTION 

1.1 BACKGROUND 

This Palisades meteorological study has been undertaken by 

Consumers Power Company because of the apparent inadequacy of the 

existing program in meeting the meteorological requirements for an 

operating nuclear power plant. The new Nuclear Regulatory Commis­

sion (NRC) regulatory guides reflect stringent requirements for 

meteorological instrumentation, percent of data recovery, and 

representativeness of the data for dose calculations and safety 

considerations. 

The study is based primarily on data supplied by Consumers 

Power from the Palisades meteorological station, data obtained from 

the University of Michigan P03A station, and data from the National 

Weather Service station at Muskegon, Michigan. Other regional data 

were considered, but, for various reasons, were not available in a 

usable form for the study. 

Sources of off-site data that were considered for use in per­

forming X/Q estimates for Palisades were: 

1) U.S. Coast Guard station near Benton Harbor 

2) Donald C. Cook nuclear plant, about 25 miles south 

of the Palisades plant 

3) Muskegon Airport 

The Coast Guard station had only bihourly wind speed and direction 

data with sky cover as observed by the attendant. Data would have 

to be copied at the Coast Guard station. 

The Donald c. Cook data were not available for the study • 
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Muskegon Airport data were available from the National Weather 

Service in the form of the STAR program, which provided the joint 

wind speed, wind direction in six stability categories. These data 

appeared to be the most complete off-site data available for the 

area for the X/Q estimate comparison. 

Comparison of the on-site data and data from station P03A 

is presented in Section 2.0. Comparison of these data with the 

National Weather Service data is given in Section 3.0. 

1.2 METEOROLOGICAL PROGRAM HISTORY 

The preoperational meteorological program consisted of two 

stations located within the Palisades plant site boundary. Each 

station consisted of a self-standing tower with thermistors 

mounted at the 10- and 55-foot levels for temperature measurement. 

Also mounted at the 55-foot level on each tower was a Gill-type 

Propeller Vane for wind speed and direction measurements. All 

parameters were recorded on strip chart recorders located in the 

construction office building, with signals transmitted via under-

• 

ground cables. Th.e inland station was located approximately 2400 • 

feet east and 1350 feet north of the containment building at the 

eastern foot of shoreline sand dunes with.a ground level elevation 

of approximately 610 feet. The shoreline station was located 150 

feet east and 40 feet south of the containment building, part way 

up the western slope of a dune with the 55-foot tower level at the 

same elevation as the top of the containment building, or about 

200 feet above the lake. Figure 1 is a map showing location of 

key structures on and around the Palisades site. 

These preoperational sites were abandoned after plant con­

struction was completed because they were not considered represen­

tative nor adequate. They were replaced with the present 55-foot 

pole located on a sand dune approximately 700 feet east of the con­

tainment structure. The instrumentation includes aspirated 

temperature probes (mounted at 10 and 55 feet), wind direction, 
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and wind speed sensors (mounted at 55 feet) • The wind direction 

signal is further conditioned to provide an indication of the 

horizontal wind direction variation (sigma). The temperature 

sensors are electronically "bucked" to provide an output signal 

proportional to the temperature differenc.e between the two sensors. 

The nonlinearities of the temperature sensors are electronically 

compensated. The wind speed, wind direction, wind sigma, ambient 

air temperature and temperature difference data were recorded 

in digital form on a cassette tape recorder at the base of the 

tower. In addition, a Bendix weather.vane mounted adjacent to 

~he above sensors on the SS-foot pole is used with wind speed and 

wind direction analog recorders locate~ in the reactor control 

room. 

Additional wind data were provided by a small analog system 

instrumented by the University of Michigan. This P03A site con­

sisted of a 10-foot tower with wind speed and wind direction 

sensors; data. were recorded on strip chart recorders. 

1.3 SITE DESCRIPTIONS 

The Palisades plant is located in the southwest lower 

climatic district of Michigan on the eastern shore of Lake Michigan. 

The lake smooths out most climatic extremes, with the most pro­

nounced lake effect occurring during the coldest part of winter when 

there is an excess of cloudiness and little sunshine. Prevailing 

winds are from the western· sectors during all season~ but most pre­

dominantly in winter. Periods of westerly winds (off Lake Michigan) 

and localized lake-land breezes probably modify temperatures pre­

dominantly during the summer months. The mean wind speed reaches a 

maximum of about 20 mph in the winter months and falls to .10-15 mph 

during the remainder of the year. The plant area averages about 

80 days per year of snow cover lowering the winter temperature 

below what would be considered normal and retarding spring warming . 
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The annual mean monthly temperature ranges from 20°F in February 

to about 70°F in July. The annual mean monthly precipitation ranges 

from 1.5 inches in February to about 3.5 inches in September with 

an annual total of about 29 inches. 

· The Palisades site is located about five miles south-southwest 

of South Haven, Michigan. The shoreline at the site is characterized 

by sand dunes extending inland typically about one-half mile. With 

the exception of the shoreline (about 100 feet of beach), the 

inland surface (including sand dunes) is quite heavily wooded with 

an average tree height of about 30 feet above the surface. This. 

"rough" surface structure probably tends to generate more mechanical 

turbulence than would normally be anticipated. 

Topography for a five-mile radius around the site showing key 

locations of site structure is given in Section 4.0. ;-; 

A sketch of the Palisades site is shown in Figure 2. The 

existing meteorological station is located on the left side of the 

sketch on the sand dune behind the visitor center • 

Locations of various meteorological towers that have been 

associated with the Palisades program are given below. Distance is 
. ' 

from the containment structure and angle is with reference to true -. 

north as zero. 

Palisades meteorological tower 700 feet at ao.s0 

UM P03A site 4533 feet at 120° 

Preoperational shoreline tower 155 feet at 1050 

Preoperational inland tower 2754 feet at 61° 

The University of Michigan P03A site lies inland approxi-

mately 1 mile to the east-southeast of the Palisades plant. It is 

situated in a cleared field relatively free of obstructions. The 

nearest trees are approximately 300 feet to the east with a much 

larger (about 1000 feet) distance to any other obstructions to the 

wind flow • 
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The Musk~gon Airport is located about 3.5 miles inland and 

P03A is about 1 mile inland. The sensors are mounted at the 

standardized NWS height of 10 meters above the surface. The sur­

rounding .vegetation is predominantly characterized by a medium 

to high grass making the roughness parameter about 4 centimeters 

for all directions. Conversely, the existing Palisades meteoro­

logically instrumented vole is in the midst of a wooded area with 

·trees within 3 meters of the pole in all directions. The wind 

sensors are mounted about 8 meters above the mean tree-top level, 

thus effectively making the wind measµrement at about 6 meters 

with a roughness parameter of about 10 centimeters or more • 
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2.0 COMPARISON OF ON-SITE DATA.AND 
UNIVERSITY OF MICHIGAN STATION P03A DATA 

2.1 DATA SOURCE 

Data used in the study were compiled by Consumers Power 

Company and submitted to EG&G, Environmental Consultants-in the 

form of 1600 BPI nine-track magnetic tape. Included were data 

from the P03A site from July 1973 to December 1973 and data from 

the Palisades site covering the period August 1973 through 

December 1974. The overlapping time periods are from August 1973 

to December 1973. 

No attempt has been made, from a quality assurance stand­

'point, to justify the validity and accuracy of the data analyzed • 

Certain physical considerations, however, lead to the conclusion 

that ~ significarit portion of the on-site data collected was not 

correct. Throughout the analyses, several tests on each data point 

were made to provide a more realistic picture of the site diffusion 

meteorology. Data failing these tests were not used in the analysis. 

2.2 WIND PATTERNS 

Wind data for Palisades and University of Michigan station 

P03A have been compared in several ways to determine how well they 

correlate~ Wind rose presentations, by month, for the two sites 

are given in Appendix A for August through December 1973. The 

shoreline station, which is approximately 200 feet above lake level, 

shows a dominant southeasterly and northwesterly wind preference. 

The southwesterly winds are diminished with the south and west wind 

enhanced at the shoreline site indicating possible wake or cavity 

effects at this station from the close proximity to the reactor 
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building for southwesterly winds. The inland P03A site shows a 

significantly higher percentage of southwesterly winds and also 

has a much higher percentage of calms, partially accounted for by 

the 10-foot height of the sensors. Calms were defined as speeds 

less than 1 mph. Winds at the shoreline site tended to be stronger 

even when allowances were made for the tower height difference (see 

Section 2. 4) • 

The extremely high percentage of calms at the P03A site is 

partially due to the nearness of the sensors to the ground. A 

significant number of the calms, however, occur for prevailing wind 

directions from the east and east-southeast. As discussed in 

Section 1.3, this direction is associated with the nearest obstruc­

tions to the flow in the vicinity of the P03A site. It is con­

ceivable that the wake turbulence generated by these trees (when 

winds are from the east-southeast) is responsible for the high fre­

quency of calms at the P03A site. 

The July 1973 wind rose for the inland site shows a high 

percentage of southwesterly winds. The shoreline station wind 

• 

• rose for August shows predominant winds out of the west and southeast. 
••. !~ ; .. l· . 

The inland station'.shows predominant winds from the southwest 

quadrant and a 30.2% incidence of calms. In September, the 

southeast and northwest quadrants predominated at the shoreline 

station while the inland station had a much more equal direction 

distribution (although the northwesterly wind predominated with 

calms. occurring at a frequency of 29. 1%) • The October wind roses 

for both stations are similar, with the southeast-northwest winds 

predominating. The inland station experienced a 24.9% frequency 

of calm, while 0.3% were observed at the shoreline. At the shore­

line station the southeasterly and northwesterly winds predominated 

during November and December. The wind roses for both stations for 

December were based on a low percentage of data recovery. The high 

percentage of calms at the shoreline (17.4%) in December is question­

able and was probably caused by a five-day period, 13 to 18 December, 

• 
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of zero wind speed. Icing conditions may have occurred at the shore­

line station since winds of up to 10 mph were recorded at the inland 

site during this period. 

Wind roses for these two stations for the fall 1973 season 

(September, October, November) are shown in Figure 3. They are 

representative of the winds recorded at the two sites and display 

the characteristics discussed above. 

The· north-northwest winds have a significantly higher velocity 

than other directions at both the P03A and Palisades sites. One 

contributing factor for these stronger northwesterly winds is that 

the fetch over the lake is longer from these directions. There 

may also be some channeling through the access road, although the 

magnitude of this effect is questionable. Because the P03A site 

shows increased northwesterly velocities, the former explanation 

seems most likely. Additional wind data from Muskegon (60 miles 

to the north) also· show an increase in wind speed associated with 

'north-northwest directions, but the magnitude of the effect is only 

about a 1-knot increase for these sectors, while the magnitude of 

the effect at the Palisades site shows a 3~4 mph increase. 

The effect of surface ro~ghness on wind speed can be se·en ·'i 

in Figure 4. The friction drag on winds at the Palisades site ·i 

would probably be about that shown for the suburbs with easterly winds 

and that shown for level country or lakes with westerly winds. 

The southwesterly winds have a fetch of about 75 to 100 miles across 

Lake Michigan. The northwest winds have a fetch considerably 

longer (up to 250 miles) . Winds corning off the lake are generally 

expected to be less turbulent than winds off the land for the same 

meteorological conditions. As they move inland, the winds should 

gain somewhat in turbulence in the lower layers due to surface 

roughness and thermal heating of the land. Dispersion of releases 

made from reactor building heights, during times of on-shore winds, 

2-3 
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should be enhanced by mechanical and thermal turbulence caused by 

the shore and dunes. Because of the possibility of people fishing 

on the lake, winds blowing toward the lake are also of interest. 

These winds should generally arrive at the plant site with marked 

turbulence. This turbulence would be expected to subside at a 

considerable distance out over the lake . 
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2.3 LAKE BREEZE 

A lake breeze is an on-shore wind flow fundamentally produced 

by the temperature difference between a lake surface and an adjacent 

land mass. When the land is significantly warmer than the water, 

the density of the air immediately above the land is less than the 

density above the water. This results in a simple gradient flow 

from over the water to over the lando Because of the necessary dif­

ferential heating of the two surfaces required, lake breezes would 

be expected to be more common and intense in the late spring and 

early summer, when water temperature and land temperature show the 

greatest difference. Other conditions conducive to lake breeze 

circulation is an absence of clouds with light winds during the 

afternoon. Mass continuity requires a return circulation to 'the 

lake at a distance above ·the lake breeze flow. Differential heating 

of the two surfaces can be explained by the dynamic mixing (turbulent) 

of the water convecting incident energy downward to the rest .of the 

~ake, while heat transfer down to lower layers of the land relies 

upon conduction processes only. During nighttime hours, an opposite 

circulation can be generated due to the more rapid cooling of the 

land surface with respect to the water surface. 

The wind data for both the on-site station and station P03A 

were studied for lake-land breeze effects by arranging the wind 

data in four-hour wind rose presentations with each time period 

analyzed over the fall 1973 season. These four-hour wind roses are 

presented in Appendix B. The time periods are 1 to 4, 5 to 8, etc., 

to 20 to 24 hours. The 1 to 4 indicates that the dat~ for the first 

four hours of the day (midnight to 4 a.m.) is analyzed for eachday 

during the fall season. 

During the time period beginning at late evening (about"2000) 

to noon the next day there was a high percentage of land breeze 

directions coming from the east-southeast, southeast, and south­

southeast at the site. During this time, the lake was.warmer than 
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the land. Fromnoon until-about2000, there was a higher percentage 

of lake breeze directions from the west, northwest, and north­

northwest indicating the land had been warmed during the afternoon. 

During the. afternoon hours (1300 to 1600), the lake breeze effect 

appears to extend inland to the P03A station with a higher percentage 

of northwest to southwest winds than during other time periods. 

Winds at the shore station from the west through north­

northwest have .a higher average velocity than from the other direc­

tions. Also, there was a higher percentage of southwest and west­

southwest winds during the 9 to 12 period at station P03A. The 

.west to north-northwest winds also appear to have higher velocities 

at the P03A station, with occasional peaks from the southwest. The 

calms at P03A occur often when southeast winds occur at Palisades. 

Most of the calm periods at P03A occurred during nighttime 

hours when land breeze was blowing toward the lake. Thus, there 

could be a correlation between calms at site· P03A and southeast 

winds at Palisades. These percentages are present~d in Table 1. 

Table 1. Percent of calm for four ·time periods, 
1973 fall season. 

% of Calm % of Calm 
Time Period P03A Palisades 

0100-0400 38.3 0.5 

0500-0800 29.9 0.3 

0900-1200 2.0 0.8 

1300-1600 0.7 0.7 

1700-2000 18.5 0.4 

2100-2400 44.l 0.4 

Although not plotted in graphical form, the four remaining 

seasons of wind data from the Palisades site (winter, spring, 

summer, and fall 1973-1974) were analyzed in the same manner to 
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• investigate the behavior of the lake-land breeze circulation with 

respect to season. All the remaining seasons show evidence of 

this phenomenon, although the effect is greatly diminished during 
the winter. 

• 

• 

Because the lake has not warmed appreciably by mid-spring, 

while the land surfac'e·has almost reached its maximum insolation, 

the lake breeze effect should be more apparent in the spring than 

in the fall when the water has warmed to its maximum temperature 

and the land is receiving the same amount of heating. The late 

afternoon temperature difference between air masses of land over 

water should be greatest in spring. The opposite is true for .land 

breezes. The early morning temperature difference between water 

and land should be greatest in fall when the lake has attained its 

maximum temperature and the land has cooled, forming autumn 

inversions. 

This effect of lake breeze predominance during the spring and 

land breeze predominance during the fall is not apparent from the 

Palisades data. Throughout spring, summer, and falli the lake­

land breeze diurnal circulation was about equal magnitude • 
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2.4 WIND SPEED CORRELATION 

Because the wind rose representations showed very definite 

differences in wind directions and. velocities, scatter diagrams of 

the wind speeds at each site were used to obtain a better under­

standing of the velocity differences occurring at the same time 

period. These scatter diagrams are graphical representations of 

the behavior of the wind speed at the Palisades site with respect 

to the wind speed at the P03A site for the fall 1973 season. Each 

hourly observation at the two sites is-plotted on a two-dimensional 

grid with the wind speed at the Palisades site as the ordinate and 

the wind speed at the P03A site as the abcissa. Thus the density 

of points at any position in the graph is statistically representa­

tive of the correlation. In these diagrams, letters were used to 

indicate the number of times that a point on the chart occurred 

(A= 1, B = 2, ••• Z = 26). A star indicates more than 26 

occurrences. 

If there were perf·ect correlation between the speeds at the 

two sites, the scatter diagram would consist of a straight line at 

45°. As seen in Figure 5, there is a definite bias in favor of 

the Palisades site, which has higher wind velocities for most of 

the record period. These higher wind velocities are partially caused 

by the difference in tower heights. The solid line plotted is a 

least squares fit to the linear relationship between speeds at the 

two sites. Writing this as y = ax + b, a = 1.259 and b = 2.91. 

Readily apparent in the scatter diagram is the large spread in the 

data about the least squares linear fit. This is reflected in the 

coefficient of determination (r2 = 0.44) which can be interpreted 

as the proportion of total variation about the y , explained by 

the regression. In other words, the coefficient of determination 

measures the "goodness of fit" of the regression line. Note that 

0 ~ r 2 
£ 1, and a perfect fit implies r 2 = 1. 
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The wind speed profile above the surf ace is extremely depen­

dent upon the roughness of that surface (see Figure 4)~ In most 

instances, the wind profile follows a simple logrithmic pattern 

described by 

u z u = ~ ln (~) 
K Z 

0 

where 

U* = the friction velocity, 

K =the von Karman constant (about 0.38), and 

Z
0 

= the roughness parameter. 

The roughness parameter is intimately related to the characteristic 

size of the roughness elements impeding a smooth surface wind flow. 

This equation can be used to calculate the mean wind speeds at 

heights other than those at which the mean wind is· actually measured: 

The roughness parameter for fields of medium to high grass 

and widely scattered trees separated by about 100 feet is about 

5 centimeters, normalizing the wind speed at 3 meters at the P03A 

site to the value it should have at 10 meters results in a ratio.of 

= 1.29. 

Normalization of the wind speed measured 55 feet above the surface 

(but only 25 feet above the tops of the surrounding trees) at the 

Palisades site requires several assumptions whose validity is 

questionable. Winds coming from the western hemicircle are not 

subjected to as much surface roughness as winds from the east • 
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It would be expected that the· roughness parameter for the Palisades 

site is highly direction-dependent. 

Due to the complexity of the problem, no attempt was made to 

correlate the roughness parameter with direction. Because of the 

relatively dense foliage su~rounding the Palisades tower, a normali­

zation of the wind speed to 10 meters, assuming that the sensors 

are 55 feet above the surface, is probably incorrect. The height of 

the wind sensors above the tree tops varies considerably, but 

ave-rages about 25 feet (7.62 meters). Therefore, the normalization 

would probably be more correctly done by using a 25-foot sensor 

height above the surface and a roughness parameter value similar to 

that used for the P03A site (t~ee top heights are relatively sim~lar). 

This results in: 

= ln(l0/0.05) = 
ln (7.62/0.05) 1.0541 

• 

The scatter diagram shown in Figure 5 was replotted with the • 

wind speeds at the two sites normalized to their expected values at 

10 meters (Figure 6). The solid curve is the least squares linear 

fit line for the normalized data; a = 1.026 and b = 3.057 indicating 

that the choice of roughness parameter was good. This statis-

tical evaluation points out that the wind speeds at the 

two sites are substantially different, and great care should be 

exercised when using data from either in modeling calculations • 
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• 2.5 DIFFERENCE WIND ROSE DATA 

In addition to the scatter diagrams and wind rose tables, 

another method of investigating wind correlations between the two 

sites was developed. This technique consisted of vectorially sub­

tracting the winds at the P03A site_from those at the Palisades 

site, and categorizing these difference vector winds by direction 

and speed. The resultant values showing the relative frequency _of 

occurrence of speed and direction of these difference vectors for 

the fall season are given in Table 2. Note the high percentage of 

differences in the southeast, south-southeast and northwest direc­

tions. These can probably be explained by the stronger influence 

of the lake-land breeze effect at the Palisades shoreline site than 

at the P03A site. Conditions conducive to a lake breeze or land 

breeze circulation require relative light overall winds. Without 

a northwesterly lake breeze penetrating inland to the P03A site, the 

difference vector would be relatively unchanged from the actual wind 

vector at the Palisades site because the P03A winds should be small 

• and variable. The same situation, in reverse, should hold for a 

southwesterly land breeze. The average vector difference in wind 

• 

speed was 7.1 mph. If there were perfect correlation between sites, 

all values in the chart would be zeros • 
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Table 2 . Fall 1973 Difference Wind Rose Data • 

:IH F.:. 1-3 .-, ~ 7-12 12-18 18-24 24-UP TOTAL AVG. 1.iJIND .:,.-,· 
:S:PEEI1 <MPH) 

M 1. 4 1. 2 o. 0 o. 0 o. 0 o. 0 .-. ""'7 c.. ,. ·":) ·-·. 1 

titiE 0.3 0.5 o. 0 o. 0 o. 0 o. 0 0. :::: .-. 
.;:,. .. 1 

tiE 0.4 0.2 o. 0 0.0 o. 0 o. 0 0.6 .-. c.. 1 

EME 0.5 0.2 o. 0 (I. 0 o. 0 o. 0 0.7 ·=- '? L.. o I 

E 0.5 1. 4 0.7 0.0 o. 0 o. 0 2.7 4 q . -· 
E:S:E 1. 1 :3. E· -. C" 1. 1 0.3 o. 0 0 ..,. 7.5 c.. ·-' '-' • I 

~ :S:E 1. :3 -. C" 4. :::: 4. 0 1. 0 o. 1 14.2 1 o. 0 
I .; .. ·-· 

I-' 

°' 0.3 20.5 11. 1 S:S:E 1. 5 4.4 C" -· 
.- .-. .-, -, 

·-' ·.:. t• • . :.• c.. ' 

:s: 1. :3 2. :~: 0.7 o. 1 o. 0 o. 0 4.5 4. '3 

:s::s: l.1.I 1. 1 1. 5 o. 1 o.o o. 0 o. 0 .-. -, c. • •. ~:. :::: 

:S:l.1.I 1 ·=- 0. ·::i o. 0 o. 0 o. 0 o. 0 -=- ·=- 2.8 . ..... ....... 
l.1.l:S:l.1.I 1. 2 o. 7 o. 0 o. I 0 o. 0 o. 0 1. 8 .-. .-

.:. • I:• 

l.1.I 1. 7 .-. ·~ c.. c. 0. :3 o. 1 o. 0 o. 0 4 ·:- .-, .-. 
• oJ .:;, ... ;:. 

l.i.lt-il.1.I 1. :3 4. 1 1. 5 0. 1 o. 0 o. 0 7. 0 5. 1 

Nl.1.I ·;:. .... 0 ~ .-
.... I:• :3. 4 0.6 o. 0 o. 0 1:=:. 6 E .• 7 

Nt·il.1.I 1. 5 ::::. 6 0.6 o. 0 o. 0 o. 0 5.7 4.4 

TOTAL 1:::.4 :3:::. 0 24. :;: 12.4 4. 1 0.5 97.6 7. 1 

• • • 
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2.6 HOURLY AVERAGES BY HOUR OF DAY 

The hourly averages by hour of day for.all parameters mea­

sured at Palisades and wind speeds at station P03A are given in 

Appendix E for each month and season of record.· Minimum and maxi­

mum values are also given. Each hourly data point presenteq is the. 

· mean of the data taken during that particular hour of the day for 

all days of the month. A composite day defines the maximum, mini­

mum, and mean values for 24 composite hours of a month. The maxi­

mum and minimum listed are the individual hourly averages which are 

greater than or less than, respectively, all other hourly averages. 

The average wind speed vs hour of the day is plotted for 

the Palisades site and University of Michigan station P03A for 

each month, August 1973 to December 197~ in Figure 7. The diurnal 

variation in wind speed is quite noticeable in the summer months 

at P03A and much less evident by December. Winds, on the average, 

reach their peak velocity at P03A around noon to early afternoon. 

At the Palisades site, the diurnal variation is quite dif­

ferent. The August and September plots in Figure 7 reach a slight 

peak at about 3: 00 p .m. In October, :the diurnal pattern reaches 

peak velocity at midnight. There is a minimum velocity at both 

sites around2000 hours in August, 1900 hours in September, and 

1800 hours in October. By November, there is little diurnal varia­

tion in wind speeds at Palisades; in December, the minimum velocity 

occurs during the morning hours from 0600 to 1200. These diagrams 

clearly show the effect of Lake Michigan on wind velocity at the 

Palisades site, where the lake breeze has a definite overall effect 

on average velocities. The wind speed vs hour of day for 

fall 1973 is plotted in Figure 8. 

A similar plot is shown in Figure 9 for air temperature, 

temperature difference, and wind sigma for Palisades for fall 1973. 

The air temperature shows a typical diurnal variatio~ as expected • 
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However, temperature difference shows an increased atmospheric 

stability (inversion) duri~g the period from about 0800 to 1300 hours. • 

This is contrary to what might be expected at an inland site where 

most inversions should break up by about 1000 hours. It is probably 

due to the land warming as the sun comes up, creating a lake breeze. 

The lake breeze carried cold air off the lake across the ground 

creating the inversion. By mid...:afternoon, the lake breeze circula-

tion began to dissipate and more unstable conditions existed. The 

wind sigma average appears typical of what might be expected with 

increasing sigmas during the morning hours toward unstable atmos-

pheric conditions during the afternoon, with a reversal in this 

trend at mid-afternoon. The magnitude of this effect,. however, is 

greatly reduced from that of a typical inland site. This is, again, 

probably caused by the influence of the lake breeze bringing stable, 

more laminar flow off the lake. 

The 1974 Palisades average wind speed vs hour of day is shown 

in Figure 10 for January to October. The charts are continued in 

Figure 11, and also include ~T and air temperature by season. There ,, • 

are some differences noted in the 1974 plots from those for 1973. 

In 1973, late summer and fall, the Palisades average wind speed vs 

hour of the day plots showed only a slight peak at 1500 hours. 

In September of 1974, a more pronounced diurnal variation, s.imilar 

to that for the 1973 station P03A plot, is observed. In 1974, this 

diurnal variation is noticeable for April, May, July, August, and 

September. Thus, the Palisades site data appear to have more diurnal 

variability than station P03A, with typical inland average diurnal 

variation modified to varying degrees by the lake-land breeze. 

The December average winds do not show a minimum during the 

morning hours in 1974, as they did in 1973. The seasonal averages 

for ~T show· the same type of pattern for fall 1973,and 1974. 
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2.7 WIND PERSISTENCE 

The wind directio"n persistence within a 22-1/2 degree sector • 

using data from the Palisades and University of Michigan station 

P03A is shown in Figure 12, The wind persistence is calculated by 

checking the wind direction hourly averages sequentially and 

determining the length of time any particular series of directions 

lie within a 22-1/2 degree sector. The average direction of 

this particular series of data points is then calculated and re-

ported as a function of the average direction. By perf0rming the 

analysis in this manner, the wind persistence in any arbitrary· 

22-1/2 degree sector is generated. 

The two curves shown in Figure 12 are the least squares log-:­

log fit to the cumulative persistence distribution using data from 

both sites. Because the graph is presented in log-log form, the 

analytical form of the relationship between the probability of 

persistence and the persistence duration is: 

where 

b H = ap 

H = the number of hours of persistence 

p = the percentage of time the direction persists 
for H hours or longer 

a and b = the dimensionless coefficients determined by a 
least squares fit to the data. 

Using the data from the fall quarter results in the following values: 

Palisades persistence 

a = 9.57 

b =-0.42 

Coefficient of 
determination = 0.96 

University of Michigan 
station P03A persistence 

a = 8.33 

b =-0.35 

Coefficient of 
determination = 0.90 

which were used to plot the solid curves in Figure 12. 
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As an example, in the use of the graph, there is a predicted • 

0.67% chance that a particular wind direction will persist for ten 

or more hours at the P03A site, and a 1.03% chance that it will 

persist for 10 or more hours at Palisades. 

The wind persistence is close for the two sites, with P03A 

having a slightly lower probability for the same hours of wind 

persistence, indicating more variable winds at P03A. 
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2.8 SUMMARY OF COMPARISON STUDY FOR PALISADES AND 
UNIVERSITY OF MICHIGAN STATION P03A 

This comparison study was conducted to support the operating 

requirements for the Palisades nuclear plant. The data supplied by 

Consumers Power were assumed to be valid with the limitations 
' 

stated in summary statement 5 below. The major findings of this 

portion of the study are discussed in the following paragraphs: 

1. Lake breeze and wind patterns 

There is a definite lake breeze effect at the Palisades 

site which is not as apparent in the P03A data. A large percentage 

of winds occur from the northwest and southeast directions which are 

perpendi-cular to the shoreline. Average diurnal wind speed varia­

tions were different for the two sites in the fall of 1973. In late 

fall (October, November) the diurnal average wind speed variations 

were in opposite daytime hours. A diurnal variation is noticeable 

for April, May, July, August, and September, 1974. The Palisades 

site data appear to have more diurnal variability than station P03A, 

with typical inland average diurnal patterns modified to varying 

degrees by the lake-land breeze. Average wind velocities at the 

Palisades site appear to be greater on the average than those at 

P03A by about 3 mph for the fall season, even when normalized to a 

10-meter level. Temperature inversion exists at the Palisades site 

during the morning hours of all seasons, apparently due to the lake 

breeze. Little data are available on how far the lake breeze 

extends inland. ·During afternoon hours it appears to reach station P03A. 

2. Wake turbulence 

Data comparison indicates that the Palisades meteorological 

station is influenced by the wake of the reactor containment struc­

ture and associated structures when winds are from the south­

southwest, southwest, and west-southwest directions • 
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3. Wind persistence 

The wind persistence percent~ge is similar for the two 

sites, with the Palisades site havi~g a slightly higher probability 

of longer wind persistence. 

4. Prevailing winds 

Prevailing winds were from the southwest for the duration 

of the data record. The P03A data show a preference for this direc­

tion which was not apparent at the Palisades site, possibly due to 

the wake factor, sand dune channeling, and sea breeze effects. 

5. Lack of data representativeness 

Neither site in the present configuration can provide data 

representative of the area suitable for providing unbiased x/Q 

estimates nor can they meet Regulatory Guide 1.23 requirements. 

Data from both sites were limited. The University of Michigan 

station P03A had only wind data available, and wind sensors, were 

located at 10 feet above the surface resulting in an extremely high 

percentage of calms. The Palisades wind data showed effects of 

being in the wake of the reactor structures and, perhaps, some 

channeling by the sand dunes. The temperature difference data 

appeared to be biased by the close proximity of trees to the lower 

sensor and the minimal distance between sensors. More data on the 

vertical temperature and wind structure from both stations would 

be desirable. 

6. Site characterization 

Present data are inadequate to completely characterize 

the meteorological conditions at the Palisades site. Studies are 

continuing to determine the extent inland of the lake breeze. 

Vertical atmospheric structure data for temperature and winds are 

needed at the shoreline and at least one inland site to determine 

atmospheric stability conditions and other atmospheric parameters 

such as roughness coefficient and unbiased wind speed and· direction. 

While there is correlation between the two sites for wind speeds and 

persistence, the wind directions and diurnal variations show con­

siderable variance. 
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3.0 COMPARISON OF JOINT FREQUENCY DISTRIBUTIONS 
Ai.~D X/Q ESTIMATES BETWEEN PALISADES SITE DATA AND NWS DATA 

FROM MUSKEGON, MICHIGAN 

3.1 WIND ROSE COMPARISONS 

Wind roses for Muskegon, Palisades, and University of Michigan 

site P03A for the fall season are shown in Figure 13. It can be 

seen that little, if any, similarity in structure exists. Winds from 

Muskegon and University of Michigan P03A appear to be evenly dis­

tributed in all directions, e.xcept north-northeast and· northeast. 

The Muskegon rose shows a large value for winds from east-northeast 

that is not apparent at station P03A. The Palisades rose shows a 

definite preference for west to northwest directions and east­

southeast and southeast directions. The. Muskegon Airport is lo'cated 

about 3.5 miles inland and P03A about 1 mile inland. 

3.2 JOINT WIND SPEED, WIND DIRECTION STABILITY 
FREQUENCY DISTRIBUTIONS, SEASONAL AND Al-l'NUAL 

The Palisades joint frequency distributions are given in 

Appendix F. The data begin with the fall 1973 season and end with 

summer 1974. The atmospheric stabilities were determined from 

wind sigma, if wind speeds were greater than 2 mph, and from AT if 

wind speeds were less than 2 mph. Data were discarded as invalid if 

1). IATI > 2°c, or 

2 ) WS > 2 mph and · u < 0 • 5 • 

The atmospheric stability in terms of standard deviation of 

the wind direction (u) was classified as follows: 
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Pasquill Category 

A 

B 

c 
D 

E 

F 

G 

Range of Standard Deviation 
(degrees) 

O' 2: 22.5 

22.5 > O' :::: 17.5 

17.5 > O' z: 12.5 

12.5 > O' ::: 7.5 

7.5 > O' :::: 3.8 

3.8 > (1 2: 2.1 

2.1 > (1 

The stability classification·using the AT scheme was modified 

slightly from that normally used for the ~RC requirements. Because 

temperature difference was measured between 16.8 meters and 3 ·meters 

above the surface, use of these data projected to a 100-meter dif­

ference in height would not resemble the data actually taken over 

the extended height interval. This is due to the logarithmic· 

behavior of the lapse rate as a function of height above the surface. 

Thus, given any two temperatures along the curve at known heights, 

the temperature at any other height can be calculated: 

This expression can be rearranged to give the temperature difference 

between any two levels (a and b) as a function of the temperature 

difference between two other known levels (1 and 2): 

To standardize the levels between which the temperature difference 

should be measured at nuclear power plants, Regulatory Guide 1.23 

suggests a lower measurement level of 10 meters and an upper 
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measurement of about 40 meters. Using the above equation to estimate 

the temperature difference between the 40- and 10-meter levels_, given 

the measurement between 16.8 and. 3.0 meters, results in 

AT40-10 = AT16.8-3 * (0.8047) 

With the above analys~s in mind, the a~mospheric stability was 

classified according to the following scheme when wind data indicated 

speeds less than 2.0 mph: 

Pasquill Categ0ry 

A 

B 

c 
D 

E 

F 

G 

Range of Temperature Difference 
(16.8 - 3 meters) 

<-0. 71 

-0.71 to -0.63 

-0.63 to -0.56 

-0.56 to -0.19 

-0.19 to +0.56 

+0.56 to +1.49 

>+l. 49 

The NWS d·ata for Muskegon were obtained in the form. of the 

STAR program for seasonal and annual wind distributions of .Pasquill 

stability classes based on eight observations per day. These data 

are included as Appendix G. The three-hour data listing was also 

obtained on magnetic tape. The Muskegon NWS station is located at 

the Muskegon Airport, approximately 60 miles north of the Palisades 

site. The atmospheric stabilities calculated in the STAR program 

were based on net radiation and wind speed. Details of the Pasquill 

stability classificatj,.on method are given in Appendix G. This data 

set is a composite of two full years_, 1973 and 1974. 

A summary of the percentage of occurrence of stability classes 

with associated wind speeds is given in Table 3 for the two sets 

of data. 
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Table 3 • Percentage of O_ccurrence of Stability Classes with Associated Wind Speeds. 

Palisades Percentages (%) Muskegon Percentages (%) 

A B c D E F Total A B c D E F Total - - - -
Fall 0.07 0.56 7.67 30.05 45.67 15.98 100 o. 0.96 5.63 70.33 9.89 13.19 100 

Winter 1.21 2.7 11.44 25.39 41.94 17.85 100 0 0.28 2.5 86.59 6.39 4.24 100 

Spring 0 2.37 15.12 28.07 38.78 15.66 100 0.07 1.83 6.9 73.77 9.10 . 8. 29 100 

Summer 0.10 1.72 9.78 28.77 33.35 26.27 100 0.14 5.16 19.23 48.98 11.l 15.42 100 

Annual 0.28 1.69 10.92 28.25 39.28 19.58 100 0.05 2.1 8.61 69.83 9.13 10.3 100 

Associated Average Wind Speeds 

(mph) (mph) 
w 
I 

U1 
Fall ·· 1. 8 8.26 8.01 . 8. 58 10.78 11.76 10.04 6.45 9.21 13.01 7.60 3.80 10.98 

Winter 1.8 12.15 10.43 9.51 11.63 16.37 11.76 3.45 6.68 13.36 8.64 4.72 12.44 

Spring 13.84 10.91 10.31 10.63 10.68 10.67 5.76 5.41 10.59 13.70 8~18 4.15 11.98 

Summer 11.95 10.01 8.44 7.4 7.65 8.28 7.86 5.76 6.68 10.02 11.75 7.83 2.88 9.33 

Annual la62 lla73 9a62 8.78 10.06 10.85 9.81 5.76 6.22 9.75 13.01 7.95 3.57 11.15 



The annual average wind speed was slightly higher (about 

1.34 mph) at Muskegon during each season. The Muskegon data set 

has a higher percentage of D stability for all seasons with an 

annual average occurrence of 69.83%. The wind speeds appear as 

expected with maximum velocities occurring with D stability and 

lower wind speeds for the other categories. The minimum average 

wind speeds correspond .. with A and F stabilities. 

The Palisades data set has a higher percentage of stable 

categories, E and F, than might be expected. Category G was com­

bined with F to provide a direct comparison with the Muskegon data. 

The wind speed averages appear about the same for each category 

for each season. They would, normally, be expected to be lower ·for 

extremely stable and unstable stability categories similar to that 

of the Muskegon data set. 

3.3 X/Q ESTIMATES 

The long-term (routine release) annual X/Q es.timates using 

Palisades data, are presented in Table 4 for distances out to 

1000 meters. The same X/Q calculations· using the Muskegon data 

are presented in Table 5. Similar sets are given in Tables· 6 and 7 

for distances out to 10,000 meters. The annual long-term average 

X/Q values in the 16 radial sectors were calculated using the 

annual joint frequency distributions of wind speed, wind direction 

by stability in: 

X/Q=v£22 
re m s 

f(e,m,s) 
u ~ (r) 

ms zm .. 
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Table 4. X/Q estimates, Palisades. 

L OllG T EtHI ~OUT INE Ml)DEL 

CHJ/Q EST IM A TES 

DISTANCE F R0'1 SI TE -METERS-

100 200 3 Oil 400 50 0 6CC 700 800 900 1000 

N .826E-04 .233E-04 .111E-04 .659E-05 .439E-05 .31SE-G5 .232E-05 .183E-05 • 1 HE-05 .114E-05 

. NNE .374E-04 .103E-04 .487E-05 • 285E-05 .1d 9E-05 .135E-C5 .993E".'06 • 780E-06 • 409E-06 .340E-06 

NE .• 421E-04 .117E-04 • 5 5 7 E-05 • 328E-05 .21 ISE-05 • 156E- CS .11.se-os .896E-06 • 592E-06 .493E-06 

ENE .692E-04 .192E-04 .910E-05 .535E-05 • 35 SE-05 .253E-05 .. 186E-05 .14 7 E-05 ·.893E-06 .742E-06 

E .137E-03 .392E-04 .1 88 E-04 .112E-04 .748E-05 • 531!E-C5 .3-fSE-05 • 313E-05 .241E-05 .201E-05 

w 
ESE .904E-04 .261E-04 .126E-04 • 75 2E-05 • 50 4E-O 5 • 363E-05 .2ll9E-•JS .171E-05 .143E-05 I .262E-U5 

" ... 
SE • 130E-03 .373E-04 .180E-04 .107E-04 .718E-05 .517E.-05 .346E-05 • 2d1 E-05 • 234E-05 .199E-05 

SSE .138E-03 .397E-04 .192E-C4 .114E-04 .764E-05 .551E-CS .381E-05 • 307E-05 • 2'.>4E-05 .214E-05 

s .754E-04 .215E-04 .103E-04 .612E-05 .4J9E-05 • 294E-C5 .220E-05 .173E-ll5 .138E-05 .114E-05 

SSW .583E-04 .165E-04 .7 91 E-05 • 469E-05 • 31 2E-05 .224E-05 .167E-05 .132E-05 .101E-05 .838E-06 

SW • 510E-04 .144E-04 .6 91 E-05 .409E-05 .273E-05 .196E-05 .147E-05 • 115 E-05 • 880E-ll6 .728E-06 

WSW .544E-04 .154E-04 • 7 33 E-05 .434E-05 .289E-05 • 2C 7E-05 .152E-05 .120c-iJS .910E-06 .756E-06 

w .7Z1E-04 .204E-04 .9 75 E-05 • 577E-05 • 38 5E-05 .ZHE-05 .203E-05 ~161E-05 .111SE-U5 .97H-06 

WNW .141E-03 .403E-04 .194E-04 .11 SE-04 .770E-05 • 554E-05 .4ll6E-U5 .322E-05 • 260E-05 .216E-05 

NW ·.175E-03 .506E-04 .z 45 E-04 .146E-04 .981 E-05 • 7C8E-05 .512E-05 .408E-05 • 334E-05 .2BOE-05 

NNW .136E-03 .390E-04 .188E-04 .11 ZE-04 .749E-05 • 54CE-05 .402E-05 .318E-05 .ZSBE-05 .214E-05 



Table 5. X/Q estimates, Muskegon. 

LONG TERM RCUT INE 1"10DEL 

CHI /Q EST IMA TES 

DISTANCE FROM SITE -METERS-

100 200 300 400 5J 0 600 70l) 800 900 1000 

N .892E-04 .251E-04 .1 20 E-04 • 709E-05 .47 2E-05 • 33eE-05 .245E-05 .194E-05 .152E-05 .126E-05 

NNE • 700E-04 .197E-04 .938E-05 .555E-05 .369E-05 .264E-05 .194E-05 .1S3E-05 .116E-05 .962E-06 

NE .755E-04 .213E-04 .101E-04 • 599E-05 • .S9 8E-05 • 28 SE-05 .205E-05 .163E-iJ5 .124E-05 .103E-05 

ENE .584E-04 .165E-04 .785E-05 • 464E-05 .309E-05 .221e-os .161E-05 .127E-05 • 954E-06 .795E-06 

E • 744E-04 .209E-04 .997E-05 • 589E-05 
w .392E-05 • 281E-C5 .206E-U5 .162E-05 .122E-05 .102E-05 

I ESE .695E-04 .195E-04 .9 31 E-05 ·• 550E-05 .366E-05 • 262E-05 .19.SE-05 .152E-05 .11se-os .954E-06 00 

·-SE .655E-04 .184E-04 .879E-05 • SZOE-05 .34 6E-05 .242E-05 .181E-05 .143E-05 .112E-OS • 9 30.E-06 

SSE • 422E-04 .119E-04 . .567E-05 • 335E-05 .22 3E-05 .16CE-C5 .119 E-0.5 .934E-06 .730E-06 .611E-06 

s • 763E-04 .216E-04 .1 04E-04 .614E-05 .4iJ9E-05 .294E-05 .212E-05 .168E-05 .134E-05 .112E-05 

SSW .382E-04 .108E-04 .516E-05 • 306E-05 .204E-05 .146E-05 .104E-05 .ll26E-06 • 64 8E-06 .543E-06 

SW .430E-04 .122E-04 .583E-05 • 34 SE-05 .230E-05 .16SE-05 .117E-05 .932 E-06 .726E-06 .609E-06 

WSW· • 538E-04 . .153E-04 .730E-OS • 433E-OS .281SE-05 .2C7E-05 .149E-OS .118E-05 .949E-\06 • 792E'-06 

w • 117E-O 3 • BlE-04 .1 58 E-04 • 937E-05 • .S2 4E-05 • 4 42E-05 .321E-05 .z 55E-05 • 20 SE-05 .171E-05 

WNW .112E-03 .319E-04 .• 1 53E-04 • 907E-05 .60 SE-05 .435E-OS .302E-05 • 242 E-05 .19SE-~S .164E-OS 

NW .114E-03 • 324E-04 .1 55E-04 .920E-05 .614E-05 .441E-05 .311E-05 .249E-05 .199E-05 .167E-05 

NNW .506E-04 .143E-04 .685 e-as • 406E-05 .27 OE-05 .194E-05 .138E-05 .110E-05 .862E-06 • 722 E-06 

• • • 
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Table '6. X/Q estimates, Palisades. 

LONG TE~M RCUTINE MODEL 

CHI/Q ESTIMATES 

IIS TANCE FROM SI TE -METERS-

1000 zooo 3000 4000 SOD lJ 60CC 7000 8000 9000 10000 

N 0 114E-05 • 357E-06 .194E-06 .1Z6E-06 .90 SE-07 .68<;E-07 .547E-07 .448E-07 • 37 6E-07 .321E-07 

NNE • 340E-06 .105E-06 .572E-07 .371E-07 .266E-07 • 2021:-01 .161E-07 .132E-U7 .111E-07 .9 4 ~E-08 

NE 0 493E-06 .156E-06 .8 51 E-07 .554E-S7 • 39 8E-07 • 3C3E-07 .241E-07 .198 E-07 • 166E-07 .142E-07 

ENE • 742E-06 .232E-06 • 1 26 E-06 • 816E-07 .584E-07 .444E-07 .352E-07 .288E-07 .242E-07 .206E-07 

E • 201 E-05 0 632E-06 .3 48 E-06 • 228E-06 .165E-C6 .12~E-06 .100E-06 .826E-07 • 695E-07 .595E-07 

w ESE 0 14 3E-05 .464E-06 .z SH-06 .170E-06 .123E-116 .94SE-07 .759E-07 • 626 E-07 • 528E-07 .453E-07 
I 

l.O SE .199E-O 5 .699E-06 • 3 91 e ... 06 · .259E-06 .18 BE-06 .145E-06 .116E-06 .962E-07 .813E-D7 .699E-07 

SSE 0 214E-05 • 725E-06 .4 04 E-06 .267E-06 .19 4E-06 .11,c;e-06 • 119E-0_6 . • 9 84.E-07 .830E-07 .71H-u7 

s .114E-Os' .351E-06 • 1 92 E-06 .125E-06 .897E-07 • 684E-C7 .544E-07 · .446E-07 .375E-07 • 32'0E-07 

SSIJ • 838E-06 .259E-06 .141E-06 • 91 BE-07 .65 7E-07 • SCCE-07 .397E-07 .325E-07 .l73E-07 • 2 33E-07 

SW • 723E-06 .223E-06 • 1 21 E-06 • 78 SE-07 .561E-07 • 4 2 6E - C7 .338E-07 .277E-07 .232E-07 .198E-07 

WSW .756E-06 .238E-06 .1 29 E-06 .838E-07 .6QOE-07 .456E-C7 .362E-07 .296E-U7 • 248E-07 .21.2E-07 

"' 0 979E-06 .308E-06 • 1 68 E-06 .110E-06 • 78 7E-07 • 6CCE-C7 .47.H-07 .392E-07 .329E-07 .281E-07 

IJNW .216E-05 • 684 E-06 .3 76 E-06 .246E-06 .17 7E-06 .1 HE-06 .108E-06 .887E-07 .746E-Q7 .639E-07 

NW .280E-05 .902E-06 .s 03E-06 • 332E-06 .241E-06 • 185E-06 .148E-06 . ·.122e-06 .103E-06 .887E-07 

NNW • 214 e-o s .665E-06 .366E-06 • Z4 OE-06 .173E-06 .132E-06 .105E-06 .867E-07 .729E-07 .625E-07 
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Table 7. X/Q estimates, Muskegon. 

LONG TERM R CUT I NE MODEL 

CHl/Q EST IM A TES 

DISTANCE FROM SITE -METERS-

1000 2000 3000 4000 50il 0 60CC 7000 8000 9000 10000 

N .126E-05 . • 402E-06 .218E-06 •141E:.06 .101E-06 • 767E-07 .608E-07 .497E-07 .417E-07 .356E-07 

NNE .962E-06 .303E-06 .164E-06 • 106E-06 .758E-07 • 5 76E-07 .456E-07 .373E-il7 .• 312E-U7 .266E-97 

NE .103E-05 • 333E-06 .181 E-06 .118E-06 · .84 2E-07 ~6'tCE-07 .50i1E-07 .416E-07 • 349E-07 .298E-07 

ENE .795E-06 .254E-06 • 1 38 E-06 • 896E-07 • 64 1E-07 • 4e!!E-07 .387E-07 .317E-07 • 266E-07 .227E-07 

E .102E-05 • 320E-06 .• 173E-06 .112E-06 .799E-07 .6C6E-07 • .480E-07 .. 393E-07 .329E-07 .280E-07 

w ESE • 954E-06 .299E-06 .162 E-06 .104E-ll6 • 74 5E-07 • 565E-07 .447E-Q7 .365E-07 • 306E-07 .261E-07 
I 

I-' 
SE .930E-06 .294E-06 • 1 59 E-06 ... • 103E-06 .733E-07 • 5 57E-07 .441E-07 .360E-07 • 302E-07 • 2 5 7 E-07 0 

SSE .611E-06 .189E-06 .102E-06 .. 65 4E-07 .466E-07 • 3 5 3E- 07 .279E-07 .22ilE-07 .190E-07 .162E-07 

s .112E-05 .359E-06 .1 96 E-06 • 12 7E-06 .91 4E-07 .697E-07 .554E-07 • 4 54 E-07 .381E-07 .326E-07 

SSW • 54 3E-06 • ., 78E-06 .976E-07 • 637E-07 .45 7E-07 .349E-07 .278E-07 .228E-07 .192E-07 .164E-07 

SW .609E-06 • ZOZE-06 .111E-06 • 72 4E-07 .521E-07 .39!!E-07 .317E-07 .261 E-07 .219E-07 .188E-07 

WSW .792E-06 .255E-06 .139E-06 • 90 5E-07 • 64 9E-O 7 .494E-07 .393E-07 • 322E-07 • 270E-07 .231E-07 

w .171E-05 .552E-06 .300 E-06 • 195E-06 .140E-06 .1 Cl:E-06 .845E-U7 .6Y2E-l.l7 • 58UE-07 .496E-07 

WNW .164E-05 .552E-06 .304E-06 .199E-06 .144E-06 .11CE-C6 .877E-07 .721E-07 • 607E-07 .SZOE-07 

NW .167E-05 .551E-06 .302E-06 • 198E-06 .142E-06 .1C9E-06 .865E-07 .711E-07 • 597E-07 .512E-07 

NNW • 722E-06 .236E-06 .1 29E-06 .842E-07 .• 60 SE-07 • 461E-07 .367E-07 .301E-07 .253E-07 .216E-07 

• • • 
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where 

~ (r) = 
rm 

[~;m +. (°·:oz)2]1/2 
3a· 

zm 

if" (r) ~ 3 <T 
~zm zm 

Otherwise 

. d d . -th . d d 1 U = average win spee in s win spee c ass 
. ms and mth stability category (m/sec) 

Uzm = 

f(fJ,m,s) = 

Dz 
f} = 

vertical standard deviation (meters) of the 
plume of the mth stability category at down­
wind distance r (derived from Meteorology 
and Atomic Energy, David Slade, 1965) 

joint frequency distribution between wind 
speed, direction, and stability 

heights of the containment building., 53. 3 meters 

sector width in radians (22.5° = 0.3927) 

r = downwind distance in meters 

The NWS data from Muskegon had all calm periods implicitly 

included in the joint frequency distribution; therefore, no special 

treatment was made for calms. Data from the .Palisades site were 

treated in the same manner. Because of the low frequency of calms, 

no overestimates of X/Q were anticipated. Stability category G was 

combined with F to provide a more direct comparison with the 

Muskegon data. 

As would be expected from the wind roses, the Palisades data 

result in higher X/Q values in the northwest and southeast directions 

and also higher values on some radials closer to the reactor. 

To obtain a more meaningful comparison of the two sets of 

X/Q estimates, clearly showing the more conservative values as related 

to the population exposure, the following method was used. X/Q 

values for 1.5, 2.5, 3.5, and 4.5 miles were calculated for each 

22.5-degree inland sector. The populations for the increments 1 to 

2 miles, 2 to 3 miles, etc., were determined, and a weighted average 
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X/Q value determined for the populations along each radial out to 

5 miles. For example, the Palisades X/Q value for 1.5 miles ,in the 

north-northeast direction was 0.246E-06 and the population between 

1 and 2 miles was 140. The product of these two plus the product of 

the next three incremental sets of X/Q estimates and corresponding 

population along this radial divided by the total radial population 

of 1867 provided the average population we~ghted X/Q estimate in 

this sector. This was performed for all land 22.5-degree sectors. 

The results are presented in Table 8. The average population 

weighted X/Q values for all land areas.from 1 to 5 miles was 

l.205E-07 using Palisades data and 0.7982E-07 using Muskegon data. 

There is about a 3 to 2 factor in favor of the Palisades data set 

providing the more conservative X/Q estimates for >.the populations 

within a 1- to 5-mile radius of the plant. 

3.4 SUMMARY OF PALISADES AND MUSKEGON 
DATA COMPARISON 

The average annual wind speeds were ·slightly higher at 

Muskegon because of the high percentage of occurrence of D stability 

and its associated 13.01 mph wind speed. For stability categories 

B, E, and F, winds were considerably higher at Palisades. The 

winds were more evenly distributed in all directions, except north­

northeast and northeast at Muskegon and appear to be more repre­

sentative of inland sites. The long-term X/Q estimates were higher 

for Palisades data in the northwest and southeast directions as 

expected from the wind roses. Also, the closer X/Q values tended 

to be higher for the Pa,lisades data. At 10, 000 meters distance 

there were eight radial~ at which the Palisades data yielded higher: 

~/Q values. Thus overall 8 the Palisades data produced more con­

servative values for the average population X/Q than Muskegon data. 

This is primarily due to the higher percentage of E and F stability 

categories than the Palisades data presented. From a meteorological 

viewpoint, it seems high and could possibly be attributed to wind 

sigma instrumentatione 
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Table 8. Comparison of weighted X/Q estimate for 

• Palisades and Muskegon data • 

Palisades Muskegon 
1- to 5-Mile Weighted Weighted 

Radius Average Average 
Direction Population X/Q X/Q 

NNE 1867 0.253E-07 0.667E-07 
NE 929 0.417E-07 0.884E-07 
ENE 640 0.657E-07 0.752E-07 
E 590 l.738E-07 0.943E-07 
ESE 975 2.750E-07 0.936E-07 
SE 1095 2.202E-07 0.873E-07 
SSE 315 l.660E-07 0.360E-07 
s 308 0.789E-07 0.805E-07 
SSW 200 0.657E-07 0.809E-07 
All Land 

6921 l.205E-07 0.798E-07 Directions 

• 
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4.0 TOPOGRAPHIC CROSS SECTIONS 

The topographic.cross sections through the center of the 

22.5-degree cardinal compass point sectors for a distance of five 

miles are shown in Figure 14 (a through j). The meteorological 

tower is located on a 720-foot knoll in the east sector, about 

700 feet from the containment structure. Other structures, pre­

operational towers, and the University of Michigan P03A station,­

are identified on the various radials. Within the first mile of 

the reactor building, the topography has peaks and valleys .in every 

on-shore direction. Beyond one mile inland, the terrain levels 

off or has an increasing slope in all directions except south and 

south-southwest along the shore, which have continuing s.and dunes 
with peaks and valleys . 
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Figure 14. Topographic cross sections (sheet 1). 
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Figure 14. Topographic cross sections (sheet 2) • 
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Figure 14. Topographic cross sections (sheet 3). 
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APPENDIX A 

COMPARISON OF PALISADES AND UNIVERSITY OF MICHIGAN 
SITE P03A MONTHLY WIND ROSES FOR PERIOD 

JULY THROUGH DECEMBER 1973 
INCLUDING WIND ROSE DATA PRINTOUT 
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Figure A-1. University of Michigan Site P03A wind rose patterns for July 1973. 
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PALISADES: l.1.IIND ROSE DATA FDR s ...... 73 

DIR. 1-·':o ·-· :3-7 7-12 12-1:3 1:3-24 24-UP TOTAL A1
•.•

1G. l.1JIND 
S:PEEI• (MPH) 

r·i 0. 1 2 ·':o . ·-· ~:. 1 0.5 0. 0 0. 0 6 .-. . .:. ...,. 
.9 ,. 

rn-iE 0. 1 ·=- .r L-• b 1. 4 0. 1 I). 0 o.o 4 -=· • L. 6.2 
f' 

~iE 0.5 ·=- ·=· L.. L. 0.4 0. 0 o.o o.o :3. 1 5.2 

Et·iE 0. 0 1. 1 o. (I 0. 0 0. 0 o. 0 1. 1 4.6 

E 0. 1 1. 8 0.4 0. 1 o. (I o.o 2.5 5.7 

E:S:E 0. 0 .-. ..,. 1. 6 0. 0 (I. I) 0. I) 5.3 .- ..,. 
·=·. ' to. ( 

:S:E 0.1 3.3 9.4 0 ...,. . ( (I. (I o. 0 13.5 C:• C' ._, • .j 

:i;:.. 
s::~~E o. :3 4 ·::o :3. 7 0. 0 0. (I I). 0 ~ ·::o 6.7 I ..... - • L. 

-.J 

·::-- I). 3 ·;a. :3 1 ·::o o.o 0. 0 I). 0 10. 8 5.7 ·-=· • L. 

:s:s:1,J 0. 1 .-. ·~ .:, . .;, o. 0 o.o 0. 0 o. 0 3.4 4.5 

:S: l.1.I 0. 1 2.3 0.7 0.0 0. 0 o. 0 3.1 5.9 

l.1J:s:1,_1 o. 1 3. (I :::: • 1 o. :3 0. 0 o.o 6. E· ...,. •j 

' • •J 

l.1.I 0.0 3.3 11. 4 :3. 4 0. 0 o. 0 18. 1 9.3 

l.iJt·il.1.I 0. 1 0.5 0.7 0. 1 0. 1 o. 1 1. 8 1o.2 

t-i l.1.I '0.4 1 ·=· ..... 2. 1 0.4 0.5 o. 0 4.7 '3. 3 

t·i r·i l.1.I 0. 1 1. 4 2.6 1. 6 1. 0 0.4 -;:o 1 12.2 I . 

TOTAL 2.7 45.6 41. 9 7.4 1. 6 0.5 '3'3. 7 7.8 

• • • • 



• • • 
PALISADES: 1 .• JIND F.'.O:S:E DATA FOP •3 . ...-7:3 

DI F.'.. 1-3 :3-7 7-12 12-18 18-24 c'.4-UP TOTAL A'·.·'•3. l.JIND 
SPEED (MPH) 

l'i o. 1 0.7 1 ·=-• L.. 0.0 o. 0 0.0 2.1 6.6 

Mt"iE 0. 1 2.5 1. 1 0.0 0. I) I). (I ':> ,. 
·-• • I 5.7 

NE 0.4 2.6 o. (I 0. (I I). I) o. 0 :::: • 1 4."6 

ENE I). 0 2.6 0. 0 o.o 0 •. 0 o.o 2.6 5.5 

E 0.6 4.3 0.7 o.o o. 0 0. 0 5.6 5. 1 

E:S:E 0.3 6.9 :=:. 1 ':> •j 
·.J. ·-· o. :3 o. 0 1:3. 9 9.0 

SE o. 0 1.4 5.0 5.0 1.4 o.o 12.8 12.3 

:s:s:E o.o 2.6 6.0 o. :3 o. 0 o.o 8. ·~ 7.7 
> 
I :s: o. 0 :3. 5 0.6 0. 1 o.o o.o 4.2 6.1 co 

:s::s:1,.1 0.3 2.2 0.1 0.0 o. 0 o.o 2.6 5 .. 1 

'S: 1.~1 0. 1 1. 4 o. 1 0. 0 0-~ 0 0. 0 1. 7 4 .-. .. :,. 

IJ.ISl.rJ 0.0 o. :3 1. 8 0. 1 0.0 o.o 2. :3 8.2 

1,,1 o. 1 2.1 5.4 .-. C' 
C, • ._I o.o o.o 10. 1 Q .--· • '=' 

l.JNl.rJ 0.3 1. 4 1. 7 1. 0 0. 1 o.o 4.4 8. '3 

t·i l.r.I 0. 1 0.7 1. 5 .-. .-. .::. • c. 0 ·=· . ·-· 0. 1 5.6 1 ·=- .., ~- ( 

1'i l'i 1.r.I 0. 0 1.4 :~:. 9 2.9 2.6 0. 1 11. 0 13.1 

TOTAL ·:. C" 

L-. ·-· 
~:7. 2 .~-, .-. 

-~ ... .:. 17.5 C' .-, 
. ..J • .;.. o. 3 •••• 9. 1 



F'ALIS:ADES: ~JHiD ROSE DATA FOR 1 o.-·?3 

DIR. 1-:3 :3-7 7-12 12-18 18-24 i.~4:-UF' TOTAL AVG. l.1JIND 
S:PEED (MF'H) 

I'~ (I. 0 1. 1 1 .... 0.4 o.o o. 0 .-.. -. 8.5 . .;) c.. ·=· 

NNE 0.4 0.5 1.5 0. 0 o. 0 o.o 2.4 '? .... 
I • .,:i 

NE o.o 1. 2 ·=- ·=- 0. (I o. 0 0. 0 3.4 7.4 ........... 

ENE 0. 1 1. 6 o.o o.o o.o o.o 1. 7 4.2 

E 0. 0 1 ·=-...... 0. 1 o.o o.o o.o 1. 3 5.1 

ES:E 0.0 1. 5 1. 7 o. '3 o.o o.o 4 ·=-...... 8.7 

:S:E 0. I) 2 .-. 14.8 2.7 o.o I). 0 19. 6 '3. 7 • c. 

>' :s::s:E 0.3 2.0 1 ·=- ·=- 1 ·=- o.o I). I) 15.7 9. 4 
I 

.......... . .... 
'° s: I). 0 3.2 ·2. 2 0.0 0.0 0.0 5.4 ,.. 0 

I:• .... 

s:s:1 .. 1 0.3 1. 5 0.9 o.o 0. i) o.o 2.7 6 ·=-..... 

:s: l)J o. :3 1 ·=- I). 4 o.o o.o o. 0 1. 9 5.4 ...... 

l)J :s:1.~1 o. 1 1. 7 0.5 0. 1 o.o 0. 0 2.6 6.4 

l.1.I I). 0 2.0 2.4 2.6 1. 3 0.5 8.9 12.6 

t.~INl.i.I 0.1 0.8 1. 1 2.6 1. 1 0.3 5. '3 14.2 

til.1.I o.o 1 -=· 1 q .-. -~ 0.9 2.0 8.5 16.8 . ._, . ,, c. • .j 

NNl.1.I o.o 0.4 2.3 4.4 1. 7 4 ·=-..... 13.0 19.4 

TOTAL 1. 6 ·::-·-. C' 45 • .:. 1.., ·=- 5.1 7.0 •••• 11. 2 
L...•:J. ·-· ' ...... 

• • • 



• • • 
PAL I :S:ADES: 1.o.II MD f:!'.OS:E DATA FDR 11...-?~: 

DIR. 1-:3 :3-7 7-12 12-18 18-24 24-UP TOTAL AVG. 1}.11 trn 
SPEED <MPH) 

N o.o 1. 9 o. :3 0.7 fl "? 
- • I o. 0 4.2 '3. 9 

NNE 0.1 1. 7 1 ·::o • i;;;. I). 6 o. 0 o. 0 :3. 6 7.4 

NE 0. 1 1. 1 0.6 0.0 0. I) o. 0 1. 8 5.9 

ENE o. 1 1. 1 0.8 I). 0 o. I) 0. I) 2. 1 6. I) 

E 0.4 2.1 0.3 o.o I). 0 I). 0 ·::o ~ ...... 0 4.9 

ES:E I). I) 3. 1 ·j C' 
._ .. -· 2.1 o.o o. 0 8.6 8. '3 

:SE 0.4 2.8 2.4 :3. 3· 3.1 0. I) 11. 9 12.6 
)II S::S:E o.o 2.2 . ·=- .- o. :3 o. 0 o. 0 5.7 8 •::O I ..... b oV ..... 
0 :s: 0.1 3.9 2.4 o.o 0. I) o.o 6.4 6.7 

:s::s: 1.~1 I). 1 2.1 1. 1 0. I) o. 0 (I. 0 3.3 6.2 

:S:li.I 0.3 0.7 ·::o ·::o 
..... L.;. 0. 1 0. 0 (I. 0 3.3 7.9 

l}.l:S:l.1J o. 1 1. 2 4.0 2.1 o. 0 0.0 7.5 9.7 

l.rJ 0. I) 1. 1 0.4 1. 7 2.1 :L. 4 ·=-. 7 17.9 

1.•lt·H·.I o. 0 0.4 1. I) 1. 2 1. 1 0.6 4.3. 15. '3 

t"il}J I). 1 0.6 0.4 1.8 ·=- .-..... b 7.1 12.6 24.6 

NMl.1.I o.o o. 1 1. 7 2. 1 2.6 .-., C' 
1:.,.. ·.J 15.0 23.4 

TOTAL 2. 1 2E .. 1 25.4 16.5 1 -=- ·=· ......... 17.5 '39. 9 1 :3. 13' 



PAL I :S:ADE:S: l.1.IIND F.:D:S:E DATA FDF.: 1 ·=- .-7·-:a "-~ I •-' 

DIR. 1-3 3-7 7-12 12-18 1:::-24 24-UP TOTAL AVG. 1.1.1 urn 
:SPEED (MPH) 

t·i o. 0 0. :3 o. 1 0. 3 o. 0 .. 0. 0 0.7 10. 1 

rn-iE 0. 1 o. 1 1 ·::o ..... 0.0 0. 0 o. 0 1. 5 0.7 

ME 0. (I ·::o .-, 
&;;. • .::; 0.7 o. 0 o. 0 o. 0 2.8 6 -::0 ..... 

E~iE o. 1 ·::o ..... 0 0.7 o. 0 o. 0 o. 0 2.8 5.5 

E 0.4 2.4 1. 6 o. 0 o. 0 o. 0 4.4 4.9 

E:S:E 0.0 .-. C" 
.:;,. .. ·-· 5. E. 2.6 0.5 o. 0 1 .... . ... .::. • c. ·~. :3 

SE o. 1 3. ·3 ::::. 4. .... C" 
.;. •• .J 1. 5 o. 0 12.4 11. 1 

:i:ii S:S:E o. 0 2.2 .5.1 ·=- ·=· o. 1 o. 0 9.5 9. E· I '-. '-
..... ..... 

:s: 0. 1 1. 7 1·. 5 0.3 o. 0 o. 0 3.6 7.1 

S:S:l.o.I 0.0 1. 1 1. '3 o. I) o. 0 o. 0 :3.- 0 8.0 

:s: 1.1.I o. 0 0. :3 -::0 ·? 0 .• 1 o. 0 o. 0 .... .... '3. 1 
L-. ·-· c.. ' 

l.1J:S:l.1J o.o o. 1 Q.7 :3. 0 0.5 o. 0 4.3 14.6 

l.1.I o. 0 o. 0 0. :=: 1 ·::O . '- 1. 5 1. 5 C" 
• ..J • 0 20. 2 

l.1.lt-i l.1.I o.o o. 1 o. '3 1. 6 2. :=: 2. :3 8.3 20. 7 

r·il.1.I o. 0 o. :3 o. 1 1.:3 2.3 4.4 8.5 -:> .... ·? ._ .;.. . ._. 

t'i l'i l.1J o. 0 0.4 o. 1 0. :::: o. 1 o. 1 1. 1 1 ·=- ·::o '-. '-

TOTAL 0.9 20.6 26.7 1 E·. :3 ·:.i. 4 :3. 9. :::2. 8 10. :3 

• • • 



• • • 
UNIV MICH 1.~IIND ROSE DATA FDR 7/73 

DIR. 1-3 3-7 7-12 12-18 18-24 24-IJP TOTAL AVG. l•JIND 
SPEED <MPH>. 

N 0.5 2.6 3.3 o.o o. 0 o. 0 6.4 1. 7 

NNE o. :3 0.6 o. 0 o.o o. 0 o. 0 0.9 3 .-. . .;:, 
t·~E 0.5 0.6 o. (I o.o o. (I o. 0 1. 1 3.0 

ENE 0.9 1.7 o. 0 o.o o. 0 o.o 2.6 4~1 

E 2.6 2.4 o.o o.o o.o o. 0 5.0 3.2 

ESE 0.9 1. 4 0.5 o. 0 o. 0 o. 0 2.7 4.1 

SE 0.9 2.4 0.8 o.o o. 0 o.o 4.1 4.5 
)I 
I ..... SSE 0.8 1. 5 0 ·~ o. 0 o.o o.o 2.4 4.2 

N 
. .::. 

:s . o. 8 0.3 0.8 o.o o. 0 o.o 1. 8 4.6 

S:SbJ 1. 4 1. 7 0.2 0.0 0;0 o.o 3.2 3.5 

S:l.J 1. 1 '=' ·? 5.6 '=' .-. o. :3 o. 0 13.7 9.0 ._,. ·-· ..., • . j 

l.JS:liJ 0.6 2.7 5.0 1. 1 o. 0 o.o 9.4 7.9 

'·'·' 
0.8 3.9 1. 7 o.o o. 0 o.o 6.4 5.7 

l.JMl•J o. ::: ..... ,. 
.,:.. b 0.6 o.o o. 0 o.o 5.0 4.6 

Nl.~I 0.3 ·=- .-..... b 0.6 o.o o. 0 o.o 3.;5 5.5 

MMIJ.I 0.5 1 ..,. 4.4 o.o o. 0 o. 0. ,. C" 8.0 . ' '=·· -~ 

TDTAL 13.4 33.1 2:3. 5 4.4 0.3 ·o. o 74.7 4. :3 



UtHV MICH l.1.IIND RD:S:E DATA FDR .-, ,,."""'='.-. ·=- _,,. ' .;,. 

I1IR. 1-:3 3-7 7-12 ,12-18 18-24 24-UP TOTAL AV13. l1JINI1 
:S:PEED (MPH) 

N 0.7 1. 5 3.9 1. 0 0. 0 0. 0 7.1 1. :3 

t-n·iE 0.4 ·=- ·=-..... a;;. 0.7 0. 0 o. 0 o~ o 3. :3 4.9 

NE 0.3 0.4 o. 0 o.o o. 0 o. 0 o. 7 2.4 

aiE o. 0 0.5 o.o .o. 0 0. 0 o.o 0.5 :3. 4 

E o. 0 o. 1 o. 0 0.0 o. 0 o. 0 o. 1 3.4 

E:S:E 0 .-. • .:J 1. 4 o. 1 o.o o.o o. 0 1. 8 4. 1 

:S:E 0.8 1. 5 0.0 o.o 0. 0 o.o .-. .-. c. • ..:- 3~4 

> :S:-S: E 1. 0 2.9 0.5 o.o o. 0 0.0 4.3 4 ~ • L.. 

I ..... :s: 1.9 1. 1 0.1 o.o o. 0 o~ o . :3. 1 2.6 w 

:s: :s: l1J 4.5 5.4 2. 2· o. :3 o. 0 o. 0 12.4 4.4 

:S:l.J 0.5 3.5 4.8 o. :3 o. 0 o.o 9.1 7.0 

1. .. 1 :S:l.1.I 0.4 4 ·=-• L.. 
e o :-•. ·-· 0.1 o. 0 o. 0 10.6 7.3 

l.1.I 0.4 1. 4 0. 1 0. 0 o. 0 o. 0 1.'3 5.0 

1,.INl.1.I 0.3 2.0 0.4 0. 0 0. (I o.o 2.7 5.3 

Nl.1.I o.o 1. 5 0.3 o.o o. 0 o.o 1. 8 5.9 

Nt·il.1.I o. :3 2.3 5.4 0.1 o. 0 o. 0 ·=- ·=-•;;;}. L,,;. 7. 7· 

TOTAL 11. 7 :31. 9 24.5 1.:3 o.o o.o 69.8 3.7 

• • • J 



• • • 
U~HV MICH l.~IIND ROS:E DATA FOR 9/73 

DIR. 1-3 3-7 7-12 12-18 18-24 24-UP TOTAL AVG. WI ND 
SPEED <MPH) 

N 1. 1 2 ~ • oJ 1. 5 0.0 o. 0 o. 0 4.9 1. 0 

NNE 0.4 1. 5 0.3 o.o 0.0 o. 0 2.3 4.0 

NE 1. 8 2.1 0.6 0.0 o. 0 o. 0 4.5 3.1 

ENE 1. 0 2.7 o. 0 o. 0 o. 0 o.o 3.7 2.9 

E 2.1 3.4 0.6 0.0 o. 0 (). 0 6.1 3.6 

ESE o .• 3 2.5 2.8 o.o o. 0 o~o 5.6 6.5 

:SE o. 1 1.4 1. 8 o.o o. 0 o.o 3.4 7.2 

:i:- S:SE 0.6 0.6 0.8 o. 0 o. 0 o.o 2.0 5.7 I 
~ 
ii:» 

'::' w 0.7 1. 5 0.6 o.o o. 0 (). 0 2.8 4.0 

:SSW 1. 0 3. 1 1. 5 0.1 o. 0 (). 0 5.8 5.3 

S:liJ 0.3 1. 0 3.0 ii. 6 o. 0 0.0 4.8 7.9 

·1,,1s:1,,1 o. 1 2.7 .. 2.4 0.1 o. 0 0.0 5.4 6.7 

l.iJ 0.1 2.3 0.8 o.o o. 0 (). 0 3.2 6.0 

l.~INl.1.I 0.3 2.4 1. 0 0.0 o. 0 o.o 3.7 5.7 

Nl.iJ 0.1 2. 1 ·:o .... 
i;;. • .,:t 0.0 o. 0 o. 0 4.5 7.0 

NNIJ.1 0. 1 3.2 5.2 o.o o. 0 0.0 8.6 7.2 

TOTAL 10.3 34. ::: 25.2 0.8 0. 0 (). 0 71.1 ~ .-. 
oJ. 0 



Ut·i IV MICH 1 •• JHm RDS:E DATA FDR 10/73 

I1IR. 1-3 3-7 7-12 12-18 18-24 24-IJP TOTAL A1
•,•

1G. 1 . .ntm 
SPEED (MPH) 

M 0.7 0.9 1 ·=· ..... 0.0 o. 0 0.0 2.8 0.7 

tmE 0.3 o. 3 o. 1 o. 0 o. 0 o. 0 0.7 -·=· ·:::-. L... -· 

' 
ME 0. 0 o. 0 o. 0 0.0 ·O. 0 o. 0 o. 0 0.6 

Et·iE 0. 0 o. 1 o. 0 o.o o. (I 0.0 o. 1 -=- .-..... b 

E 0~9 0.6 o. 0 0.0 o. 0 o.o 1. 5 ·=- ·:· 
L... ·-· 

ES:E 1.5 1. 5 o.o 0.0 o. 0 0.0 -=· Q L... -· 2.8 

S:E 1. 0 :3. 2 0.3 0. 0 o. 0 0. 0 4.5 3.8 

> S:S:E 2.8 4.5 . . -. 0 o.o o • I) o.o '3. 4 4.8 
I 

c.. 
f-' 
U1 .... 

-~ 1. 6 2.8 ·=- .-..... b 0. 0 o • 0 o. 0 7.0 5.0 

-s::~~w 0.9 1. 6 5.· 1 0.4 o. 0 o. 0 :::. 0 7.5 

S:l.1J 0. :3 1. 5 ·=· ·~ •. 1.5 o. 0 o. 0 6. 1 ·;.a. :3 L- • ... . 

l.1JS:l.1.I 0.9 1. :3 .-. -:-.. :,. ... 0.7 o. 0 0. 0 6.6 ::: • 1 

l.1.I O.l .-. .-. 
·:J. c. 1. 0 0. 1 o. 0 o. 0 4.5 5.6 

l.1Jtil.1J I). 4 ~ . .-. .::: • c. 1. 5 11 7 
" • I o. 0 o. 0 4 0 . ,_, 7.8 

t"-11.1.I 0. :3 3.4 .-, .-. c. • . :,. 1. 0 o. 0 o. 0 7.0 7. :3 

Mt·il .• J 0. 1 .-. C" 5.3 1. 3 o. 0 o. 0 Ci ·=- 9.1 c. •. J .... '-

TOTAL 11. :3 29.5 2:3. 1 C" .-. 

·-' • ·=· o. 0 o. 0 75.3 4.,:3 

• • • 



• • • 
UtHV MICH t.i.II ND RDS:E !IATA FDR 11....-73 

DIR. 1-3 3-7 7-12 12-18 18-24 24-UP TOTAL AVG. l.1J I ~rn 
:S:PEED (MPH> 

N 0.6 1. 5 1. 5 0 " • I o. 0 0.0 4.2 :3. :3 

miE 1. 1 1. 5 0.4 0 ·=-• i;;. o. 0 o. 0 3.1 4. :3 

t·iE 0.7 1. 1 0.7 o.o 0. 0 o. 0 2.6 4 ·::i . -· 
ENE 1. 3 1. 7 1. 1 o.o o. 0 o. 0 4.1 4.7 

E 1. 7 2.4 o. 0 0.0 o. 0 o. 0 4.1 :3. 1 

E:SE 0.6 2.0 1. 7 0.6 o. 0 o. 0 4.8 6.9 

SE 0 ·=-...... 0 ·=-• i;;;. 2.2 O. E· o. 0 o. (I 3.1 ·~ 0 ·-·. ,_, 

> S:S:E o. 0 o. 0 1. 7 0.6 0. 0 o. 0 2.2 '3. 8 -1 ..... 
°' s::• . .:, 0.6 1.5 0.9 o.o o. 0 o. 0 3.0 4.2 

:s::s: 1.J 1.5 3.0 3.0 0 ·::> ...... o. (I o. I) 7.6 6. 1 

:S: l.1.I 0.4 1. 7 ·-:- ..,. 
oJ o I :3. 7 0.2 o. 0 9.6 1o.8 

r..J:s:i...r 0.7 ·::. ·::> ........... 1. 7 2.4 o. 0 o. 0 7.0 8. ::: 

l.1.I 0.4 0.9 2.4 0.6 o. 0 o. 0 4 ·::> ...... :3. 9 

l.1.INl.1.I 0.2 2.0 e .. 3 1.:3 o. 0 o.o 9.8 9.5 

t·il.1.I 0.4 1. 7 8.5 2.4 o. 0 o. 0 1·=- Q i;;. .... 9.9 

NNl.1J 0.2 2.4 3.9 2.0 0. 0 0.0 8.5 9.1 

TOTAL 10.3 25.6 39.5 15. 1 0.2 0.0 90.8 7. 1 



I -

UNIV MICH 1.H~m ROSE DATA FOF.~ 12...-73 

DIR.· 1 .... -.;,. ·-=·-"? ·-• I 7-12 12-1::: 18-24 24-UP TOTAL A1
•.

11 1:=i. 1 .•. 1nm 
:S:PEED (MPH) 

N o. :3 0.8 0.3 o.o o. 0 o. 0 1. 4 2.5 

NNE 0.3 1. 1 0.5 0. 0 o. 0 o.o 1. 9 C' .... ·-·. ( 

t·~E 0.3 3.5 0.5 o.o o. 0 o.o 4.3 5.2 

Et·~E 1. 6 -=· -:. ......... 1.1 0. 0 0. 0 0. 0 4 ·::i . _. 5.3 

E o. :3 :3. 5 4.6 0. 0 0. 0 o. 0 :::. 4 E .• · 8 

E:S:E 1.4 1. 1 4.1 o. :3 o. 0 o. 0 6. :3 7.7 

S:E 1. 1 0.3 1. 9 0. :3 o. 0 o. 0 3.5 7.4 

> :S::S:E 0.3 0.3 0.8 1. E· o. 0 o. 0 :3. 0 11. 0 
I 

...... 
" s 0.3 o. 0 3. :3 0.5 o. 0 o.o 4.1 9.4 

:s: :s: l.1.I 0 •j . ·-· 4.6 5., 7 :3. 5 o. 0 o. 0 14. 1 9.0 

:S:l.1.I 0.3 0.5 :3. 3 7.6 Q .-. • .j 0.0 11;9 1:3. 0 

11.l:S:l .•. 1 0.0 1. 4 2.7 .- C' '='· .J o. :3 0. 0 1o.8 1:3. 2 

1,.1 o. 3 1. 9 7.0 1 q . -· 0. 0 o.o 11. 1 9. :3 

l.1.lt~l.·.I 0. 0 0.5 3.5 5.1 o. 0 o.o ·:.a. 2 11. 9 

t·il.1.I o.o 0.8 0.5 0.8 0. 0 o. 0 ·j ·=-
~- .... 9.5 

r-m1 .. .1 o. :3 I). 3 0.3 0. 0 o. 0 I). 0 0.8 5.6 

TOTAL 6.8 22.8 40. 1 ·=-·-· -=-L...0. L... 0.5 I). Ci •3:::. 4 Q ·-=· _.. ~ 

• • • 
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APPENDIX B 

FOUR HOUR WIND ROSES FOR LAKE BREEZE STUDY WITH 
WIND ROSE DATA PRINTOUT FOR PALISADES AND 

UNIVERSITY OF MICHIGAN STATION P03A 
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UNY MICH FALL IJlND FRCM 1 TC ~ 

Figure B-1. Four-hour wind roses for Palisades and P03A site for time period 
0100 to 0400 averaged over the fall 1973 season • 
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Figure B-2. Four-hour wind roses for Palisades and PO 3A site for. time period 
0500 to 0800 average over the spring 1973 season. 
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SPEt1l CLA~3 lMPHl 
1.0 J.:i 1.a 12.0 10 ~ :z+ .~ •• 

UNV MICH FALL LJlN:::l FRCln 9 TCl 12 . 

F~gure B-3. Four-hour wind roses for Palisades and P03A site for time period 
0900 to 1200 averaged over the spring 1973 season • 
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PilLlSROE t-'ALL IJlNJ FROM 13 TO 15· 

SPfED CLASS l~PHl 

J.O J,:J 1.ll J2,Q lB·D ~-0 

= - II 
UN~ MICH FALL WIND FROM 13 ro 16 

Figure B-4. Four-hour wind roses for Palisades and P03A site for time period 
1300 to 1600 averaged over the spring 1973 season. 
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FigureB-5. Four-hour wind roses for Palisades and P03A site for· time period 
1700 to 2000 averaged over the spring 1973 season • 
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Figure B-6. Four-hour wind rose for Palisades and P03A site for time period 
2100 to 2400 averaged over the fall 1973 season. 
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Ut·i IV MICH FALL IAlltiD F.'.DS:E FDR 1 TD 4 

DI F.'.. 1-:3 .-. .., 
.;;,--:-( 7-12 12-18 18-24 24-UP TOTAL A1

•.•
113a IJ.l!ND 

SPEED (MPH) 

N o. '3 1. :3 1. :~: o. 0 o. 0 o. 0 .-. ~ 

.:;. .. ·-· 0.6 

NME 0.3 o. '3 o. :3 o.o o. 0 o. 0 1. 6 :3. •3 

t·iE 1. :3 o. :3 o. 0 o. 0 o. 0 o. 0 1. E. 1. 6 

EME 1. 3 1. 6 o. :3 o. 0 o. 0 o. 0 :~: ... 1 2.8 

E ·=- C" L- •. :J 1. E. o. 0 o.o o. 0 o. (I 4. 1 :3. 0 

ESE 1.:3 1 :Q . -· 0.6 0. (I o. 0 o. 0 :3.·8 4. :3 
.. 

S:E 0. :3 0.6 ·~ .-. c.. a:. o. 0 o. 0 o. (I :~:. 1 7a4 

s::~~E 2.8 0.3 o. 0 o. 0 o. 0 o. 0 ·'j ._.. 1 1. 7 

ll:I :s: 1. 3 1. 6 1. 9 o.o o. 0 o. 0 4. 7 4.1 I 
-..J 

SS: I.~ 1 •'j .-. C" 1. 9 o. :3 0. (I o. 0 6. O· 5.7 ·~ C. e ._I 

S:l.1.I 0.0 ' 0.3 0.9 0. :3 o. 0 o. 0 1. 6 7.7 

IJJ:S:l.1.l '0. 3 1. :3 0.6 2.5 o. 0 o. 0 4~7 10.3 

l.1.I (I.:;: ·:. .-. 
L... ·=- 0.9 0.6 o. 0 o. 0 4.7 7. 0 

l.1Jt·i l.1.I o. 0 1. 6 1. 6 0. :3 o. (I o. Q •J C' ·-·. ·-· 7.9 

m1.1 o. 0 1. 6 ·=- C" 
'-. ·-· 1.9 o. 0 o. 0 6. 0 10. 1 

N~il.1J 0. 0 1. 3 .-, .:,. 
.:;. . ·-· 1. 6 0. 0 o. 0 6.6 9.7 

TOTAL 1:;:.8 21. 4 1:::.9 7.5 o. 0 o. 0 61. 6 3.8 

• • •• 



• • • 
UNIV MICH FALL l.iJIND F<:OS:E FOR 5 TO 8 

DIR. 1-3 3-7 7-12 12-18 18-24 24-UP TOTAL AVG. l.J I NII 
SPEED (MPH) 

N 1.9 0 Q 0.9 o.o o. 0 0.0 :3. 7 0.6 . _. 

NtfE 0.6 1. 6 0.3 o.o o. 0 o.o .-. C" 4.1 c. • .-:J 

tfE ·=- ~ i.;.. .... 1. 2 0.6 0. (I o. 0 o. 0 4.1 :3. 0 

ENE o. 6 1 ·::o 0. (I o.o 0. 0 o. 0 1. 9 :3. 7 .... 
E 2.5 3.7 (I. 0 o. 0 o. 0 0. (I 6.2 3. (I 

ESE 0.6 2.5 0.6 o.o o.o o. 0 :3. 7 4.7 

:S:E (I. I) I). 9 I). 6 0.6 0. I) I). I) 2.2 6.6 

S:SE .-. C' 
.::; . '-' :3. 1 0. I) 0.6 o. (I o. 0 6.2 4.5 

tt1 ..... 1 ·::O ·::O C' 0.6 o.o o. 0 o.o 4.4 :3. 4 
I .:::. -~ .... v 

co 

s:s: 1,J 1.6 3.4 :3. 1 o.o o. 0 o. 0 8. 1 5.4 

S: l.1.I 0.9 0.9 0~3 0.3 o. 0 o. 0 .-. C' 5.2 c . ._I 

IJJS:l.~I 0.6 1. 6 1. 2 0. 3 0. 0 0. 0 "":• -, . 6.6 ._. • I 

l.iJ 0.0 1. ·3 o. '3 0. 0 o. 0 o.o 2.8 6.8 

l.1.lt·f l.1.I 0.3 o. 0 0.9 0.9 o. 0 0.0 2.2 11. 0 

tf l.1J o. :3 2.5 C'.' .-. 1 ·::o o.o o. 0 ·::i. 4 ~· ·=-
.J • .;.. . ... o.o 

NNl.1J o.o 2.8 2.8 1.6 o. 0 o.o 7.2 8.8 

TOTAL 15.9 :30. 9 18.4 C' .-
.;_i. '=' 0. (I o. ·o 70.9 4.0 



t:tl 
I 

\0 

• 

DIR. 

0.6 

MNE 0.3 

NE 0.9 

ENE O. E. 

E 1. 6 

E:S:E o. ·::i 

:S:E o.o 

0.6 

0.9 

:s:s: 1 ••. 1 1 • 9 

:S:l.1.l 0. 3 

1 •• J:S:l.1.l o. 3 

.1 ... 1 o. 0 

l.1JMl.1.I 0. 0 

Nl.1.1 0. 0 

NNl.1.1 O. 0 

TOTAL 9.0 

:3-7 

0.9 

1. 2 

2.8 

1. 6 

4.0 

2.8 

:3. 4 

5. :3 

5.9 

2.5 

1. 9 

0.3 

·=· ·=­........... 

:3. 4 

1. 2 

41. E. 

UNIV MICH FALL WIND ROSE FOR 9 TO 12 

7-12 

0. :~: 

1 ·::> ...... 

0.6 

0. :::: 

1. 6 

2. :3 

3. 1 

:3. 1 

4.7 

.-. C" c. • . "".) 

0.9 

:~:. 1 

41. 6 

12-18 

o.o 

0. 0 

o.o 

0. 0 

0.0 

·o. o 

0.0 

o. :3 

0. 0 

0.6 

1.6 

0. 0 

0. 0 

0.9 

1. 9 

0.6 

• 

18-24 24-UF' TOTAL 

o. 0 0. 0 

0. 0 0. 0 1. '3 

0. 0 o.o 5.0 

0. 0 0. 0 ·=- 0 
L... ·-· 

0. 0 0. 0 4.0 

o. 0 0. 0 6.5 

0. 0 0. 0 5.6 

o. 0 o.o 7.5 

0. 0 o.o 

o. 0 0. 0 1 :3. 0 

I}. 0 0. 0 1o.2 

0. 0 0. 0 4.7 

0. 0 0.0 1 ·=· ...... 

0. 0 0.0 E~. 2 

0. 0 0. 0 :3. 7 

0. 0 0. 0 8. 1 

0. 0 0. 0 

AVG. l.1.II ND 
:S:PEED (MPH) 

4.8 

4 "'":' . ( 
5.0 

4·. :3 

5.0 

6.0 

6.6 

:::. 9 

7.2 

:3. 0 

:3. 9 

:::. 9 

9. :3 

6.9 

• 



• • • 
UMIV MICH FALL 1.i.11tm F.'.OS:E FOR 1 """' .;:.o TO 16 

DIR. 1-3 3-7 7-12 12-18 18-24 24-UP TOTAL AVG. l.1.II tiD 
SPEED (MPH) 

ti o.o 1. 5 1 .-. o. :3 (I. 0 0. 0 3.1 ' .-. • c. ' • ·=-

Nt-iE o.o 0.3 o.o o. 0 o. 0 o. 0 0.3 4.1 

tiE 0. (I 1. 2 o.o o.o o. 0 0. 0 1 ..... • c. 5.4 

EtiE o.o 1.8 o. 0 o.o o. 0 o. 0 1. 8 4 "? • I 

E 0.6 2.2 0.9 0.0 o. 0 0.0 3.7 5.0 

E:S:E 0.3 1. 5 3.4 0.0 o. 0 o.o C' •j 
;.J. i;;. 7.5 

:S:E o. :3 3. 1 1. 5 o.o o. 0 o. 0 4.9 5.7 

:~~:S:E o.o 2.2 2.2 o.o o. 0 o. 0 4 ·-=-...... 7.5 

t:J:I :s: o. 6 1. 8 1 .-. 0.0 o.o o.o 4.3 5.8 I .o .... 
0 

:s::s:w 0.6 0.6 4.0 0.6 o. 0 o. 0 5.8 8.6 

:s:1,_1 o.o 0.9 . .: .• 8 4.3 0. 0 o. 0 12.0 11. 1 

l.1.l:S:li.I 0.3 3.4 6.2 0.6 0.0 o. 0 10.5 7.9 

l.1.I o. :3 4. :3 ·=- .-. ~.o 0.6 0. 0 o. 0 8.0 7.2 

l.1.lt·il.1.I 0.6 5.8 :3. 4 0.0 o. 0 0. 0 9.8 6.4 

ti l.1.I o.3 :3. 4 (:., ·=· 
-·· Q 

0.9 o. 0 0. 0 11. 4 8.4 

l'itil.1.I o. :3 1 .:;. . •;;} '3. 5 1. 5 o.o o. 0 13.2 9.0 

TOTAL 4.3 :36. 0 50. 5 .-. ·:, 
0 ... 0. 0 0. 0 9·~. 7 7.9 



UNIV MICH FALL l.1.I I ND F.:DS:E FDF.: 17 TD 20 

DIF.:. 1-:3 .-. -.,. .;,.-, 7-12 12-18 '18-24 24-UP TOTAL A1·.·'1:5. · l.1.I I tiD 
S:PEEI1 (~1PH) 

N o. ·::i 3.4 2.5 0.3 o. 0 o. 0 7. 1 2.4 

NNE 1.9 1 q . -· 0. :3 0. :3 o. 0 o. 0 4 .,..., . .:,. -J 0 ·-·. ·-· 

NE 1j. 3 0.6 o. (1 o. 0 o. 0 o. 0 {I. 9 1. :=: 

EtiE 0. t• 0. ·::i 0.6 o. 0 o. 0 o. 0 .-. .-. 
c. • .:. 

C" ·-'. 1 

E 1 -=-...... 1. 9 o. 0 o. 0 o. 0 o. 0 ·-=· ._.. 1 2.7 

ESE o. ·::i 1 ·::o • i;;;. 1. ·::i 0. :3 o. 0 o. 0 4.3 6.4 

SE 1. 9 1. 5 0. t• o.o o. 0 o. 0 4. 0 :3. ·::i 

SSE . 0.6 o. '3 1. 9 o. 0 o. 0 o . 0 3.4 6.2 

tx:I 
I .-. . o. 0 o. r:. o. :3 o.o o. 0 o. 0 0.9 4.9 .... .::_ .. 

.... 
SS 1.o.1 0.9 -=- ·j 

L-. L- ·=· ·=-...... L- 0.0 o. 0 o. 0 C" .-. ·-· ·.::. 5.7 

:s: IJ.1 0.3 3.4 :3. 7 .-. ~ 
.::. •. :J {I. :3 o. 0 1 o. 2 .'3. 2 

l.1.!S:l.1.I o. 9 :3. 4 .-. """" ::.- . ' o. 0 o. 0 o. 0 :3. ·O 6.4 

•.• J ·o. i::. 2.8 1. 9 o.o o. 0 o. 0 C" -=-
·-·. L... 

5.8 

IJJNl.1.I 0.6 ·1. ·::i ·:w· ·-·. 1 0. ::: o. 0 I}. 0 5. ·~ 7·. 7 

t·i 1_,J 0.6 ·~ .-. c.. ·O :3. 4 o. 0 o. 0 o. 0 E .• :3 tS. 7 

tiNl.1.I 0.6 4 q 4. :3 0. 0 o. 0 o. 0 ·::i. 9 .- C" . -· t• •. J 

TOTAL 13. 0 :34. 3 30. 2 3.7 0. :3 o. (I :31. 5 4 ·=-. ·-· 

• • • 





DI;;::. 

(I • (I 

o. 0 

0 • .::: 

0 . . ;: 

E 0. 3 

o. 0 

SE 0. 0 

.s:s:E (I. 0 

0. 0 

:s: s::.1.1 o. o 

s:1 •. 1 O. 0 

1.1.I :;: i.1.I I) • 0 

i.1.I 0. 0 

i.1.i r·H.1.I 0 • 0 

•·ii.1J 0. 0 

TOTFIL 0.:: 

• 

1. 1 

1. 1 

-· 7 
'- • I 

4. 1 

4. 1 

0. ·:: 

~:. f. 

1. 4 

1. 4 

0.5 

0.3 

0 • .::: 

0.5 

FALL 1973 
PALIS~DES WIN~ POSE FOR 1 TD 4 

7-1.=· 

1 . .:. 

1. 4 

0. 0 

1.. 1 

11. 5 

0 •. 3 

-· -· ._. '-

o. 0 

1. 4 

0.5 

0. :. 

12-1:: 

0.5 

o. 0 

o. 0 

o. 0 

0. 0 

c:.. ·=· 

4.4 

1. 1 

0. ::: 

o. 0 

0. II 

o. 0 

o.a 

1. 4 

.-. -, c.. ( 

15.9 

0.0 

0. 0 

0. 0 

0. 0 

0. 0 

0. 0 

1. 1 

0. 0 

o.o 

0. I) 

I). 0 

1. 6 

0.5 

• 

0. 0 

0. 0 

0. 0 

0. 0 

0. I) 

0. 0 

0. 0 

0. 0 

0. (I 

0. I) 

(I. 0 

0. 0 

1. 1 

:· -=· ·-·. ·-· 
4. :;. 

1 0. ;:. 

TJT:=tL_ 

:.· =· '- ..... 

-· ..,. <... • I 

-, C" 

i:.. -· 

4. 1 

1 ·:-. :::o 

13.5 

t::" C" -·. ·-' 

1. ,:. 

1. 6 

4. 1 

4.4 

-. C" ·=·. ·-' 

•••• 

A'.,.•,::;. i.1.i I i·i D 
S:PEED .:"MPH) 

.-. r= ·=·. -· 
.-, =­
( . ·-· 
... ..., 
'=·. ( 

4 ·::i . -· 
t::" t::" 'r-'. _, 

:;. • 1 

10.5 

:. -· .... -· 

5.0 

C" -·-·. ·-· 
-, .-, 
... ·=· 

20.0 

15.7 

21.7 

• 



• • • 
FALL 1973 

PAL I S:FI DE:S: : .•. 1 Ir·rn ;:;::o:s:E FGJ;:: C" 
·-' TO ::: 

DI F.'.. 1-3 ::::-7 7-12 1 -=·- i:::: 1 :::-24 24-UF' TDTF!i_ =t'•/G. ! .•. I I r·~D 
SPEED •.:MF'H..i 

N o. 0 o. ~: o. (I o. 0 o. :· o. 0 o. e 1 ;:. 1 ·-· ·-· ...... 

1r·iE o. 0 1 1 -. 5 o. 0 o. 0 o. 0 -. t;. ;:. 1 . c... .:J • -· . 
!'~E o. 0 -· 5 o. 0 o. 0 o. 0 (I. 0 ;:. 5 4. C" ...... ..... . ·-· 

Er·1~ o. 0 ;:. 
'-. 5 o. s o. 0 o. 0 o. 0 ·-=· -·. 0 = _,. 1 

,... o. 5 1 1 o. :;: 0. 0 o. 0 o. 0 1 ·::i 4. 7 c:. . . 
E·s:E I). 5 3 • . 3 4. ( 4. 1 o. (I o. 0 13. =· '3. ·:· '- ·-· 

~ .SE o. 3 1 . 4 1 o. 4 4. ( 1 . 1 o. 0 1 7 . ·;a 1 1 . 1 
I 

I-' 
:S: S: E o. 3 .-. 7 .3. ·::> 1. 1 o. (I o. 0 1 ·=· 3 ;. . .-. .i:o. c.. ._. -· c. 

s: o. .~: -=· 
,• 

-=· 6 o. 0 o. (I o. 0 
..,. 

4 "':!' ·;:. _,. '=' -·. i . I • ..... 

~: ::: .• .1 o. 0 -. . ;, .. ::: 1 . 1 o. 0 o. 0 o. 0 4. 4 ::. . ·3 

S:l.·I (I. -3 (I. ~=: o. ·s o. (I 0. 0 o. 0 1 i:. ;:, . .-. ~· 

'.•J s: .. .1 (I • 0 o. ·5 l. i:. o. .,:; o. 0 o. 0 =· :::1 ·::i 0 ... . -· . 
\I o. 0 o. .3 o . . :: 1 . 1 o. c 

·-' o. (I =· ,_ . (' 12. ? 

1.1.i~·i :.1.I (I • <::" _, o. ·::: 1 . 4 1 . 4 1 . 1 o. -. :.· 4. SI 1 ? -· . 0 

:l.J o. 0 0. =: 0. 
·=· 1 1 o. 5 3. .~: 5. -~ -. <::" -=· . c. ·-·. -· 

N~·i'.•.I o. 0 o. .:: 2. =· 
·:1 <::" -=· 3 .- :~: 14. ·=: 21 0 ..... . ·-· -· . ;:: .. . 

r:JT:=i:.. _, ? 24. "':!' .39. .;: 1 .: .. 2 .- 3 3. 9 3·7.1. ( 1 1 ;:: ..... I I '=.• • . 



DIP. 

0. 0 

0 .. ::: 

0. 0 

ENE o.o 

E 0. 0 

0. 0 

.S.E 0. 0 

0. 0 

:~:.::1 .• .1 0. :?, 

0.5 

i.1JS:l.1.I 0.0 

11.I 0. 0 

0. 0 

0. 0 

0. 0 

TOTAL 1 ·=. . -· 

• 

.~:-7 

o. 5 

=· "? '- • I 

1. 6 

3. 0 

4.4 

;~. 5 

1. 9 

1 ·::i . -· 
0. 0 

0. 0 

FALL 1973 
PALISADES ~IND ROSE ~DR 9 TO 12 

7-12 

1. 1 

o.s 

o~s 

0. 0 

--, ... 
.;. •• '=' 

.:• ~ 
'- • I 

1. 6 

1. 4 

0 . . :: 

0.5 

4. 1 

12-1 :: 

0. 0 

o. 0 

o. 0 

(I. 0 

o. 0 

-. .-.;, • '=· 

C" .-. 

·-·. ·=· 

1 ·::i . -· 
0.0 

o. 0 

0. 0 

0.3 

1. 4 

1 ·::i . -· 

=· C' :._. ·-' 

1 ·::i =· -· . '"-

1. 1 

0. 0 

0. 0 

0.0 

o.o 

0. :~: 

0.0 

0. 0 

0.0 

o.o 
0. C1 

0.5 

0.0 

0. ::• 

• 

24-Ui=' 

o. 0 

0. (I 

o.o 

0. 0 

0. 0 

o.o 

0. 0 

0. 0 

0. 0 

0. 0 

0.0 

0. 0 

0. 0 

0. 0 

·:· .. 
._ .. • I 

-=· ·=· ·-·. ·-· 

6. ~. 

TJTAi_ 

·== • (r 

1. 4 

1. 4 

.:: • 0 

10. 2 

14. ;_:, 

1.:::. 7 

7. 1 

4 ·::i . -· 

5.5 

2.7 

C' .-. 

·-·. ·=· 

14.6 

•••• 

A\.'r3. i.1.I I •-rn 
SPEED i:.MF'H) 

12.0 

6.1 

5.4 

4. '31 

1o.5 

12. 0 

·~. 0 

6. E· 

C" C" 
-· • . j 

-:> ::i I • •. 

10. 0 

22. :~: 

11. 2 

l 

• 



• • • 
FALL 1973 

PAL I SRDE:S: 11.IHUI F.·0:5:E FOi;:: 1 ·-· ·=· TD 16 

DI 1?. 1-·-=· ·-1 -:i '{'-12 12-H:: lt:-24 24-UP TOTAL A·., .. ,;;. l.1.I I r·iD ·-· .;,.-,· 
.SPEED (1'1f'H) 

!•i o. 0 =· C' 0.5 o. 'j o. 0 o. 0 ·3 • . 3 .- .-, 
L-. ·-· ·-· '=' • .:.. 

t·ir:iE o. 0 1. t. 0 • .3 o. 0 o. 0 0. 0 -. C' 
c.. ·-' ':' ·::. ·-·. -· 

r·iE o. 0 1. 1 o. ::: 0. 0 o. 0 o. 0 1 . ·;. E· •. 3 

EME o. 0 0 • .3 o. 0 o. 0 0. 0 o. 0 i) • . -. =· 5.6 

E 0. :3 1. .:. o. J -· o. 0 o. 0 o. 0 ::0 ::0 ......... 4. :3 

E:~~E o. 0 o. ;3 ::0 '{ 0.5 o. 0 o • 0 4. 1 '=--. :3 .... . 
:SE o. 0 0. ::: 6. 0 ~3. ;3 1 .4 o. 0 12. 1 1 =· ...... 0 

b:I 
:SSE o. 0 =· ·,:. 4. 1 o. 0 o. 0 o. 0 6. "j "7 ·~ 

I ........... ·-· I • -· 

....... 

°' :s: o. 0 .3. ::: 1. 1 o. 0 o. 0 0. 0 4. 3 .- :a t:•. ~ 

:;:::1.11 o. -~: 1. E. 0.5 o. 0 o. 0 o. 0 -. C' 

c.. ·-· 6.7 

S:l.i.! o • 0 0. ;:: 1 .. 1 o. -=· o. 0 o. r ·::o ::0 7. ;3 ·-· .I ........... 

i.1.I s: ;,1J .o. 0 o.a .-, C" 

.::. . ·-· 1. 6 o. 0 o. 0 4. ·::i 10. 0 

: .. .1 o. 0 ·_3 • .:. .-, C" 

·='. ·-' i= -. 
._I • C. 1 .6 o. 0 1 ·::i -· . 0 11. 0 

:.1.1~·1 !.1.I o. (I -. -.:.. • :1 1. 4 0.5 1. 1 o. -=· ·-· 5. ~:: 1 0. ,3 

n1.1.1 o. -=· 1 • ·3 =· 
..., -, 0 1 . .:. 1. t. 11. :3 14.2 -· ...... .. -·. 

~·1r~ 1.1.1 o. 0 0. .-. .-, 
·-=· 

C' i= l . ·~ C' .-, 1 .- -. 19. :3 . .:.• :! • · .... • ·-' . ·-· ·-'. i::. ':•. t=. 

TDTFtL 0 • .::: 2.: .. ·=.. :~:~ .. c 20. 3 7 7 7 1 •••• 11. 5 
·-· I • . 



FALL 1973 
PAL I S;=t DES 1.1.I 1 ~·i D ;:o:S:E FD~: 17 TO 20 

DI~:. 1 - -=· -· .-, -, 
. .:,..- .. 7-12 12-1.::: 1:::-24 24-UF' TOTAL H\,1:=-. 1.1.I I r·i D 

:S:F'EED (r•1PH.:i 

~-~ o. :::: 1 . 1;.. -=· ·-'. =· -· o. C" 

·-· 0. 0 o. 0 r:: .. 0 (. .-. ·=· 

r·r··iE o. ;::: ·-=· ._1 D .~: 1 . 4 o. -. 
·=· o. 0 o. 0 -=· . 

·:1 ·-· ~ .. :· ·-· 

i·~E o. ·:· 1 1 l 4 0. 0 o~ 0 o. 0 =· 7 .... 1 ·-· . . ,_ . ( . 
Er-~E o. -, 

:.· 1 . ;.. o. 0 o. 0 o. 0 o. 0 -· !.... • 2 ·:· ·-· . 3 

E o. e 
·-' 2. 5 o. ,3 o. 0 o. (I o. 0 .3. ,3 4. 3 

..- - ..- o. 0 -=· 0 4. 1 1 4 o. .~: o. 0 ·=· ·:: :=:. ,:. =..-.::·!:. ·-·. . ,_,. 

S:E o. C" 1 4 .-. :~: 1 4 1 r:. o. 0 ;;: . -· 1 1 1 -· . ·=·. . . '- . 
tJ:I 

0 2. 5 o. 0 o. 0 o. 0 ·.3. ;=: ::: . 4 I .SSE o. 1 . 4 
...... 
...J 

.s: o. 0 ·-=· ._1. 0 o. 0 o. 0 o. 0 n. 0 ·:::. 0 5. 4 

S . .S:i1I o. 0 1 6 o . . 3 o. 0 o. 0 o. 0 1 ·3 ... .-. . . '='. c 

.s: l.1.l o. -, 1 4 1 1 o. 0 o_. (I o. 0 =· ( 6. 5 
·=-· . . ...... 

!.1J.S:t •. I o. e o. ·=: 1 .:. 1 9 o. 0 o. 0 4. ·:.i "3. 4 _ .. . . 
:_..1 o . . ~: .::: . ·=· -· :· ·-·. .:. ·:· ·-·. 0 o. C" ._1 1 . 1 1 =· ...... 4 1 1 . •j 

-.J 

:_,.1;·1 l.•.l o . . 3 1 ·::i ·=· =· 2.5 1 r.:. o. --=· ·=· :=: 12. ~. . .... . .... . --· ·-·. 
Nl_,I o. :3 =· --. =· ·=· -=·· :. 1 ~ c· 7 1 1 ·-=· 16. .~: '---. c '-. ,_ ..... . - . I:• . . --· 

r·-fNi.1.I o. 0 1 6 3. 0 4. 1 1 ::i :. / 13. 5 15. '3 . . ...... I 

TJT<=il 4. 4 ::::3. 0 30. ·=· 1 ( 9 7 ? z:,. 9· • ••• 10. ( '- . I • 

• • • 



• • • 
FALL 1973 

PALI:S:ADE:S. i.1.I It-iD r-·.~=-·-
l":.U.::·C:. Fo;.· C.1 TO E.'4 

DH:·. 1-.~: ·3-r 7-12 12-i:::: 1.::-24 24-1_1:=· TOTAL t=t··/i:3 .• :}.11 r·i D 
S:PEED (!'1PH) 

~-i o. 0 1. 1 1. 1 0. ;:: o. 0 o. 0 :;.· ·-·. 0 ·::i. 4 

f'lt·i E 0. 3 1. 6 o. :3 o. 3 o. 0 0. 0 ·-=· ·-·. 0 6.4 

nE 0.5 =· =· '-. '- 1. 4 o. 0 o. 0 0. 0 4. 1 .- .-. '=' • .:. 

ENE o. 0 ·:r r: 
"'-. ·-· 0.5 0. 0 o. 0 0. 0 :~:. 0 .6. 0 

E 0. :=: 4. 1 o. ~~: o. 0 o. (I o. I) 4.7 i:-·-·. 1 

E:S:E o. 0 0 =· ·-' ..... 4. 7 0.5 o. 0 o. 0 13.5 ~ ·:r 
( ..... 

S:E o. 0 .3. ~::: :3. :3. 1 ·:. :;. 7 o. 0 1 r: .. :3 1 0. '3 . _. '- . 
ttl 
I 

...... :S:.S:E o. 0 'j .- .- ~ 0.5 o. 0 o. 0 10. 7 ::: II 0 CIO -·. '=' -=·· ~ 
:s: o. 0 -· ._. 7 1. 1 o. 0 o. 0 o. 0 -. .;, . .-. ·=· 6.2 

.S:Sl.1.I 0 •. ~: 1 • 1 o • .,. . _1 o. 0 o. p o. 0 1. 9 C' .-, 
,_ ... ;. . 

:S:hJ . o. ·=: o. :3 t.· 1 o. 0 o. 0 o. 0 1. 6 .- -.. 
'::•. ( 

: .•. ;:s:: . ..1 o. 0 1. E· 1. 4 0.5 o. 0 o. 0 .-, ... 
.:,, • t:• 7 .. ·3 

;,1J o. 0 I},; :3 1 ·::i 1 ·::i 1 .9 1 • ~=· 7 ..., 17. ;:: . -· . -· I • 
,. 

l}Jr·1 i.1.I o. 0 o. .-. o. ·'j 1 ·::i 0 . .3 o. 0 -· 7 14. E. ::.· ·-· . -· ..... 
~·~ ... , 0. 0 0.5 1. 1 1 • E. .-. -=' 

~. ,. 4. 7 10. 7 .-.. -. c.c.. 1 

;·~f·j i.11 o. 0 o. -. -· ·=· =· -· 1 3 2.5 ·;... 1 19.2 .:;. ,_. - :._ ....... . 

TO TFh ... Lt:. .:.: ~:. ::: .~:.~:. ::: 12.4 ?~. E. ::: . .:: •••• 1 1 .4 



DI:;;:. 1 .-, 
-~, 

0. 0 

r·~nE 0. 0 

I). 0 

EJE 0. 0 

E 0 •. 3 

ESE 0. 0 

0. 0 

0.3 

:s: 0. 0 

:s::s !.o.I 0. 0 

:S:!.1.l I). 0 

!.i.ISi.1.I 0. 0 

'.1.I 0. I) 

r·~1 ... 1 o. o 

nn:...1 o.o 

T::JTAL 0.6 

• 

.-, -=­.:.,. - .. 

0 . .:: 

I). 0 

.~:. -3 

4 7 
• I 

_, _, ·-'. -· 
-· _, 
l-.. ·-

1. 4 

1. 1 

1 ·::i . -· 

(I. :3 

0. I) 

I). 0 

0.6 

0.3 

0 • .3 

WINTER 1973-1974 
F'ALISADES: ~IND ROSE FOP 1 TO 4 

7-12 

o. 0 

0 . . ~: 

0 •. 3 

1. 7 

.3. ,;. 

'='• 4 

1. ( 

.3. ·;.. 

·:i =· '- ...... 

1. 4 

0. :::: 

0.3 

:31. ·~ 

o.o 

0. 0 

o. 0 

0.0 

0.0 

2.5 

0.0 

O. E. 

0.0 

1. 4 

1. 1 

1. 4 

-· ':s ·-·. ·-· 
2.2 

1::::-24 

0. 0 

0. 0 

0. 0 

0. 0 

0.0 

1.7 

I) • I) 

o.o 

0.0 

o.o 

0.6 

0 • .3 

:::: .. ::: 
(I • :~: 

11. 4 

• 

24-UP 

0. 0 

0. 0 

0. 0 

0. 0 

I). I) 

I). 0 

0. 0 

0. 0 

1}. 0 

0. I) 

o. I) 

0. 0 

0.6 

c~ . . ~: 

1. 7 

.:: • 1 

;:: • 1 

T~HAL 

1. 1 

0. 0 

. .:: . ::_, 

c: .­
·-·. r::· 

r:: .-. 
-' · -.:· 

1 0. ~: 

1.-, .-, 
.::. . c 

·:· ·-::· ·-·. ·-· 

5.0 

C" .-._1. 0 

::: • 1 

4.2 

9.4 

6. 1 

~4. 4 

A·,,;;::; • !.1.I I t-1 [I 
·s:PEED (t-IPH:a 

0. 0 

C" -~ ·-'.lo-

5.4 

... =-'=' ...... 

12. I) 

11. :3 

7.0 

a.o 
.. -. '='. c. 

12 . .:. 

14.4 

1 ·=.a. 7 

22 . . ~: 

11. 6 

• 



• • • 
WINTER 1973-1974 

PAL I ·s:A DES: i.1.I I;·~ D ;;;:OSE For:· = TO ;:: _, 

DI r;;:. 1-::: .~:-( ?-12 12- i:::: 1.:::-24 24-i_.lf' TOTAL Ft ··/(5. 1_,.1 I t-iD 
:S:PEE D (t·1F•H) 

r-i o. 0 o. .;.: o. ·3 o. 0 0. 0 o. (I o. r::, .., 
( . 7 

!"i~·iE 0. ·:· o. ·:· o. 0 o. 0 0. 0 o. 0 0. ~. o. 4 ·-· ·-· 
r·iE o. 0 ;:. =· o. 0 o. 0 o. 0 o. 0 :..· ;:. c r::. '-. ...... '- . .... ·-· . 

Et·iE o. 0 j r;:. o . . ::: o. 0 o. 0 o. 0 ·:· 3 5. ::. ·-·. ·-·. ,_ 

i= o. 0 5. E· 1 4 o. 0 o. 0 o. 0 .: .. 9 c 7 ·- . ·-'. 

~·s:E o. 0 :3. 6 c: ~ 4 ·;:. 1 1 o. 0 14. 4 1 o. .-. 
·-· · '=' ..... . ·=-

SE o. :;: o. :::: ·:1 
·~·· . 1 . ~:. .-. ·=· 

. -. .::. ::=: o. 0 '~ . 7 1 :3. ·;.i 
ttl. 
I :s:.s:E o. 0 ·=· ·=· c: :::: o. t. 0. 0 o. 0 ::: . ;.;_, .-. 7 N '- . ...... ·-'. ·~. 

0 

·:-· o. :~: ·:· f, ·=· ·=· o. :· o. 0 o. 0 6. 3 -::' 0 ~- ·-·. ..... ·-· -· I • 

:;:s: !.o.I o. 0 1 4 =· =· o. 0 o. 9 c:. 0 ·-=· 6 
.., 5 . ...... .. _ ·-· . I • 

Si.11 0. 0 1 4 ·=·. ==~ o. ·-=· o. 0 0. 0 4. 4 ::: . i:. . '-. ._. 

!_.J.S:i .• J 0. :~: o. :3 1 . 9 4. 4 o. ;=: o. 0 7 . :3 1 :· _. . c 
·-' 

i.1.I. o. 0 1 1 1 .., 1 1 1 1 o. ·::; c -· 1 :3. :::: . . I . .. . _,. ·-· 
l.oJr·~ l.1.I o. 0 o. E· 0. f. 1 1 1 1 :· 1 .: .. 4 1 ·::i .:. . . -· . .L -· . 

T"i !.o.1 o. 0 o. 0 o. I) ·=· ·=· -. ·si 1 4 7 

=· 20 • .:. ............ -~. . I • 

r-i~·j : .•. 1 o. 0 o. 0 o. ·-.::· o. :~: 1 7 ·=· ;=: 5. 0 2:3. 1 -· . '- . 

TJTAL 1 1 -, ... 4 ·-··-· .:. 17. :::: 12. = 7 :1 :33. 9 11 .::: . .::.r:· • 1.- '-'. ·-·- I • . 



WINTER 1973-1974 
F'AL I :S:ADf..S: l.1.I I r·~D ;;~o S:E FOP 9 TO 12 

DIP. 1-.3 3-7 7--l. 2 12-i:::: i::::-24 24-UF· TOTAL H1·/1::f. i.1.IIt"iD 
SPEED (t'JPH.:i 

~·i o. -. .;, o. -. .:.· o . . 3 o. 0 o. 0 o. 0 o. :::: 5. 0 

r·iNE o. 0 o. 0 1). 6 o. .;; o. 0 o. 0 o. ·=· ·-· 1 .5 

!·iE o. :3 1 . 4 o. -=· 
o. 0 o. 0 o. 0 =· ..... 2 .: .. 1 

Ei·iE o. .:: 1 . 1 o. 0 o. 0 o. 0 o. 0 1 4 4. r . I:• 

E o. 0 ·":• ·3 1 4 o. 0 o. 0 o. 0 C" :~: 5. ·=· ·-·. . ·-·. .... 

E.-. .-
.:::.~ o. 0 C" _1. 0 5 . .::. C" _1. 3 1 . 1 o. 0 1 f.. ·3 1 o. 9 

-S:E o. 0 ·:> 1 5. 0 5. ·=- o. .-, o. 0 14. 2 1 1 1 ·-·. ·-· .;, . 
.. :s:s:E o. 0 1 . 4 5. 0 ·=- =· .... ...... o. 0 o. 0 a. E· 1 o. 1 
I 
N .... :s: 0. :3 1 7 ·=· =· 0. :3 o • 0 o. 0 4. 4 7. 1 . .... . ~ 

ss1,.1 o. 0 . -, 
-~. 1 1 . ·::.i o. 0 o. 0 o. 0 5. 0 E .• -:;. 

S:i.iJ o. 0 o . .:. -. 1 o. 0 o. 0 o. 0 -=· .:. '3. :::: -·. ·-·. 
i.1.l.S: i.i.1 o. 0 o. .- 1 1 4. 2 o. :3 o. 0 

r 1 1 ·-· :=: '=' • r:·. c.. 

11.I 0. :3 o. ·:a· o. ,:, .-. ;~: 1 
.., o. 0 C" i:. 14. ·3 ..... :: .. . .. _,. 

l.i.lf"ii.1.I o. 0 o. 0 o. ~. 1 9 2.5 o. (I C" 0 1 ::: . ·=· . ·-·. .... 

•·-f !.i.1 o. 0 o. 0 o. 0 ·=· =· '-. '··' ·-=· ·-·. 1 :· ·-·. rS ·::-. 4 =··=· ......... (I 

t·ir·i :.1.I o. 0 o. ·::: o. ::: o. :~: 1 7 o. .-. -=· ·;. 20. 7 . ·=· -· . 

TOTHL 1 4 ·=· =· 5 ·::.·:1 '=• 25. :::; 1 0. E· 4. 4 '3.3 • . 3 1 1 =· . '-'- . '-'-' . ..... 

• • • 



• • • 
WINTER 1973-1974 

PAL I.S:ADE·s: t.1.I It·~ D PO.S:E FOi;:'. 1 ·-=· ·-· TD 16 

DI;'.. 1-"=' ·-· ·-=·-? ·-• I 7-12 12-1a 1:3-24 ;=-4-UP T!JTAL rl ~.lf:i. i.1.I I J'1 [I 

.S:.PEED. i:.MF'H"> 

N o. I) 1. 1 o. I) 0.3 o • .;:. 0.6 2.5 14. ::: 

~i"iE o. 0 0.8 2.5 o •. 3 0. (I o. 0 .3. 6 :3. 5 

ME o. 0 1. 4 o. 0 o. 0 0. 0 o. 0 1. 4 4.5 

Et"iE o. :3 1. 1 o. 0 o. 0 o. 0 o. 0 L4 ·3. 8 

i:. 0.6 1. 1 o. :;: o. 0 o. 0 o. 0 -.· C' c. •. J 5. 1 

ESE o. I) :3. :3 4 ·=· . ·- ;;: ":=: 1 .7 o . 0 1 ·=· ·- .. r) 11. 0 

SE o. 0 .3. 1 .., 
I • 0 4.7 1. '3 I). (I 1.: .• 7 11. 4 

l:tl :;.s.c. o. 0 1. 7 -. .-. ·=- ·:· 0. 3 o. I) - c 1 o··. 0 I 
.;.. • . j ......... ... • ·.J 

N 
N .,... o. (I 1. 4 1 "' o. ·3 o. 0 o. 0 :3. :;: 8.2 . .::. . ( 

ss::,1 o. 0 o . .3 . -, c 
.::. . -· o • (I o. 0 o. 0 2. ::: '3. 0 

:S:!.1.I o. (I 0.8 ·o. 6 0.6 o. (I o. (I 1. ·3 ::: • 6 

1.1.1.s:i,1 i). 0 I). 8 ·~ 
='.• 1 7.5 I). 3 o. (I 11. 7 12.6 

!.1.I o. (I ·O. 0 o.a 1.'3 1. 7 0.3 4.7 17. 0 

l,1.l~ii.1.I o. (I 0. ~~: 1. 7 :3 • . ?. 1. 1 o. 3 E .• ·7 14.6 

t"il.1.I o. 0 o. 0 1. 1 ·=· ;:. .3. '3 . .:: . 1 10.3 c·1. 3 .... . .... 
l'iNi.1.I o. 0 (I.::: o. 0 0 • .:: 1 ·:i . -· 1. 1 4. 7 1 '3. 1 

TDTFtl 0. ::: 1 C• ._,. 1 2·3. 2 ·=-?. I) 1:::. 4 5 .. 3 ·:,.·,;:. l:.a 11.::: 



WINTER 1973-1974 
PALI :S:ADES: l.1.i I r·i D F:O.S:E FOF:~ 17 TD 20 

DI;:. 1 -·~: .-::-? 7-12 12-1::: 1:::-24 2 4-:_1p TOTHL A '•/i:;. 1 •• J I r·iD 
SPEED (M~H.'.' 

r·i o. 0 o. c: I}. ;3 1 1 o. 0 o. (I :· ::: 10. 6 . ,_ . 
r-1r·iE o. I) 1 1 1 9 o. 0 o. 0 o. 0 -. 1 -· .-. . . .; .. '- . ·=· 

r·~E o. ·3 1 . 4 1 . 1 o. 0 o. I) o. 0 2. :=: ..... 
( . 0 

ENE o. 0 1 1 ' o . .:. o. . 0 o. 0 o. 0 1 7 ~ .• . 0. -=· 

,.... o. :3 1 4 ·:· 6 o. 0 o. 0 o. 0 C" -· 7.4 c:. . ·-·. ·-· · -· 
E-S:E o. :::~ 1 1 5. :::: ;:. '= 1 1 o. 0 10. :::: 1 1. :::: . ...... ·-· . 

S:E 0.6 -. ·=- .-. ·;. ·-=· 6 1 1 o. 0 1 1 ·:i 10.6 .::. . . _. .;.1 • ·-·. . . -· 
ttl 
I :S:.S:E o. 0 1 9 -. =· 0. ::: o. 0 o. 0 5. 0 ;=:. 7 . c:. • ..... 

N 
w 

. ::;: o . 0 o. 0 ·-:- ·'j o. 0 o. 0 o. 0 .-. :3 9. 1 ._.. ·-· ;, . 
S:S:i.oJ o. 0 1 1 1 9 o. €. o. 0 I)• 0 ·-=· 6 .-. 1 . . ·-· . ·=-. 

Sl.o.I o. 0 o. s:. .3. 1 o. ·::: o. 0 o. 0 ·3. ;i ·:3. 2 

I : .• J:S.1.o.I o. 0 o. 0 .1 . 7 ":• ·:· 
· ... •. -· o. f, o. 0 C" 

· ... I• E. 13. 0 

!.1.I o. 0 o. ·:· 1 4 ·=·· 2 -· C" 1 4 7 ;=: 17. 
..., 

._1. . '-. .... . ·-' . I • 
,. 

l.1H·ii1J o. 0 o. .:. t ·:i 4. 7 1 . 1 o. ==· :=:. ·~ 13. ·;. . -· 
~·i 1.1.I o. 0 o. i:. 1 1 2.2 6. 7 ·:· ::: 1.::: • . ::: 20. 0 . '- . 

nr·i lo.I 0. 0 o. E. o. E. o. ::: o. -. ·=· c· 5. 0 -.c 5 ·=· ...... ..:. ._I• 

T'JTAL 1 4 15. :::: ·;:4. 4 E_·,~. ·=· 1 ·;:. 9 
.. -:;i ·34. =· 12. 1 . ..... '=' • '-

• • • 





~ 

I 
f-

SPRING 1974 
PAL I :S:8DE::S: 1.1.I I t·~D ~:D.S:E Foi:;;· 1 TD 4 

DIF.:. 1--=· ·-· 
-. -:-.:,.- .. 7-L:: 12-1::: 18-24 24-UP TOTAi_ A'·/'3. 1 •• .1 I t·1D 

SPEED 1:.t•iPH) 

t-i o. ':0 ·-· 1 -:> • I 1.. 7 0 • . :: o. 0 o. 0 :~:. ~3 ~ .. 4 

~~nE o. ·3 (I • ~:: 1. 4 o. 0 o. 0 o. 0 2.5 7.8 

r·~E ' o. (I 
\ 

1. 4 (I. 0 o. 0 o. 0 o. 0 1.4 4. 1 

ENE 0."3 .-. .-. o . 0 o. 0 I). I) o. 0 .-. 1 4 • 1 .:. . ·=· .:,.. . 
·- 0.6 .-. 1 1. 1 o. 0 o. 0 o. 0 4. 7 6. 0 ;::: ·=·. 

E:S:E o. I) 3. ~;. 4 ;:. . .... ·=· :a .... . ~ 1). 6 o. .3 11. 1 ·~ . 1 

.S:E o . 0 0.:3 :3. 3 4.4 1 .4 o •. :: 15. ·;: 12. 1 

"' I 
N ~s.s:E o. 0 
~ 

1. 9 4 ·:o 
-~ 1. 4 0.3 I). 0 --=' ·~ I • •-• 

·:. ~ -· . ' 
·s o. 3 1. 4 o. 6 o. 0 o. 0 o. 0 2.2 6 • .3 

. ss1 ... 1 o . 0 I). 6 L9 o. 0 o. 0 o. 0 ·=- = "'". -' 7.9 

S! .• 1 o. 0 o . . ~: I.-:. ·-·. 1 (i. 0 O.~ 0 o. 0 .-. 
~·. "3 9.4 

!.1.f S:i.1.I 0. :3 ·':· ·-·. 1 4.7 . :::. ·;.. o . 0 o. (I 11. ·;. 3. :3 

1 .• 1 (i. 3 J. 1 -·· 5 .-. 1 o. 0 o. 0 .:: .. ·~ 1 0. 7 ,_ .• ·=· • 

i.1Jt·H1I o. 0 o. .-. 0. ~3 2.2 o. 0 o. .-. -. .- 14. 0 .:· .:.,. :,i. t:• 

~~!.1.I o. 0 0.6 1 ? 
.-, .-. 2.5 .-. ·~: 1 0 • . -, 1·:.i.3 • I c.. a:. .:, .. .:,. 

r-1.-·i i.1.i o. 0 1. 1 1. 4 1. 4 ·;:. ·;:. .... . ._ 1. ., ·=· ·-· . 1 1 .: .• ,3 

T:JTAL =· ·:. 24.7 . :•""':.' c:- 21. 1 .: .• ·3 ~·. 1· :;..:=: • .:. 10.9 ~- ~ ·-· · . ·-· 

• • • 



• • • 
SPRING 1974 

PALI:S:ADE:S: l.1.I Il'iD ;;:·osE Fo;.· C" 

·-' TD ;:: 

-
DIR. 1 .-, -· ·~:-·7 7-12 12-1::: 18-24 24-UP TOTAL A'•/(J. r . ._i I r·~D 

SPEED o:.MPH.:1 

;·i o. 0 1. 4 1. 1 1. . 1 o. 0 o. 0 .3. ,:, ·~ ·:· .... L-

m·iE o. ::::: 0.6 o.a o. 0 o. 0 o. 0 1. 7 6.4 

t'IE o. :::: .-. 
.:; . :=: 0.6 o. 0 o. I) o. 0 . :::. 6 c: .-• _,. c. 

Et-~i=: O. E· 1 ? o. 0 o. 0 o. 0 o. 0 -. .-, 4.4 • I c.. c. 

,.... 0.::::: 1. 1 1. 4 o. 0 o. 0 o. 0 2. ;:: 6. ·;. c:. 

E:S:E o. 0 ;:. 5 € .• 4 4.4 1 ? o. 0 15. 0 1o.6 ...... • I 

·s:E o. 0 0.:3 .: .. 1 E .• 1 1. 1 o. I) 14.2 12.2 
ttl 
I :S:S:E o. 0 1 7· 4.7 1. 1 o. 0 o. 0 ...., .5 10. 0 IV . .. 

°' ·=-· o. 0 0.6 :3. 1 0. :3 o. 0 o. 0 :=:. 9 ·;._ . .:. . .:;. 

.s:.~~l.1.I o. 0 I).::: 1. '3 0. :3 o. 0 o. 0 ·~:. 1 .-. .-. ·=·. ·=-

S:r.1.I o. 0 o. 0 o. :3 0.6 o. 0 o. 0 0. ;3 10. ·:.i 

l.1.l.S:l)J o. 0 . 0. :=: .::: . :::: 5 .. ::: o. 0 o. 0 1 o. 0 1 ·=- ·=· ..... ~ 

l.11 o. 0 1. 1 ·::. ·=· ::. ~. 0.6 o. 0 ?. 5 11. 4 ~ . ._ 

!.1JHl.1J o. 0 0.3 1. 1 =· =· ........... 1.4 0.6 C' ... 

·-·· 0 
15.4 

M!.rJ 0. :3 0.3 1. 1 1. ":.I 2. ~. 1. '( 7 ·=· I • •..} 1 ::: • 1 

t"iMl.11 o. 0 0.6 .-. C' 

c... -·· 
1. ·3 ·:. ·-=· _,. ·-· 1. 4 ::-. 7 1...., .-, , .• c. 

TOTAL 1. 7 1 .: .. ·3 .:::.: .. 7 2'3. 4 10.6 ·:· ·-·.· ::. ·~:::. ·~ 1 1 '7 
• I 



SPRING 1974 
PAL I :s:ADE:S: 1.1.11r·1ri POSE FOP ·3 TO 12 

nrr:·. 1-:::: :._..., 
·-• I 7-12 12-u:: 1 ::::-24 24-UF' TOTAL A1•i1S. 1_,,1 I t·J D 

S:PEED ,._,..1F'H':i 

r-l o. .... o. ·=- ·=· .-. 1 1 o. 0 o. 0 = 0 ·=... C' 

:.· ._, ,_. ·=· . ·-·. ._1 

~·f'iE o. 0 1 4 o. ::: I)• 0 o. (1 o. 0 =· ·:· ,:.-. ·:· . '-. '- ·-· 

NE o. .-. 1 9 o. .:. o. 0 o. 0 o. 0 
.-, 

-=· 4. s 
·=- . .:, .. ·-· 

Et·iE o. 0 1 1 o. -=· o. 0 o. 0 o. 0 1 4 C' 1 . ·-· . _1. 

- o. 6 1 4 o. ~=: o. 0 o. 0 o. 0 ·=· ;=: 5. :=: c:. . '- . 
~SE o. 0 1 4 1. 9 ·':• ~. ;=. .-. l 1 1 o. ·=: 1 :::: • .., . . .. .' . -=· . i 

S:E o. 0 o. :=: ·-=· .:. 4. 4 1 7 1 1 11 7 14.2 -·. . . . 
tlf .s:.z~E I). 0 1 . 4 4. {' 1 . 3 o. -=· 

o. 0 ;:: . .:. 1 o. 5 
I 

N 
....J . s: o. . -. o. .3 ·=· C' o. ::: o. 0 o . 0 3. '3 1 o. 0 .;.. ,_. ·..J 

SS:i.1.I o. 0 1 4 o. .:. 1 4 o. 0 o. 0 -=· ·:· 1 o. 0 . . ·-· . ·-· 
:S:i.1.I o. 0 o. ::: o. ::=: o. :::: )). 0 o. 0 1 . 4 .-. •=I • 0 

i.1.IS:l.1.I o. 0 1 1 -. s 4. . r:: • .~ o. 0 o. 0 7 . ::: 12. 2 

!.1.I o. 0 1 '3 t::' 0 4. -· 1 
.., o. ·:· 1-3. 1 i.=:. 2 . _,. ,_ . i ·-· 

i_,,1;·~ 1.1.I o. r;. 1 . 9 o. E. 
..... , __ t. 

? o. .-. o. 0 5. 0 ·~. 4 • .=,, • 

~·j :,1 o. r:. 1 7 o. .::: o. ::: 1 1 o. :3 5. :3 14. t::' . . ·-' 

r·~~·j Iii o. .-. 1 1 ·:· 3 1 7 .-. ·:· .-. 6 13. ·:· 17. 4 -:.· . ·-·. . -:.· . ·-· .:, .. ·-· 

TOTAL . -. . -, 20. E· :30. '=· -.~ 1 11 4 .: .. ·3 ·:.-·::: . '3 1 ·=· 0 . ; .. ::.· -=..c:· • . ·- . 

• • • 



---- -·-- --1 

• • • 
SPRING 1974 

PALISADES l.1.IIMD f;.:OSE Foi:;:: 1 ·-=· .·-· TO 16 

DIR. 1-.::: .:::-7 7-12 12-1 ::;: 1 ·:::-24 24-UF' TOTAL. A'-..'(5. : .. JIND 
:S:PEED <MFH) 

~i 0. :;: 1. 1 ·:· ·-·. ·-=-·-· 1. ·;.. o. -· -· o. 0 .: .. ·3 10.2 

NNE 0. :3 o. ::: 1. 1 0.3 o. 0 o. 0 .-. C' c. ·.J 7.7 

r·~E o. 0 0.6 o. 0 o. 0 o. 0 o. 0 0.6 C' ,. 

·-·· b 

EME o. 0 0.6 o. r.:. o. :;: o. 0 o. I) 1. 4 .-. .-. 
·=- • c. 

E o. 0 .0. ;:: ·=· ·=· 1. 4 o. 0 o. 0 C" 0 .·3. 5 ~. ,_. ·-·. 
ESE o. (I 1. 4 1. 4 ·=· ·=- 0. ::: o. 0 

,. :3 1o.6 '-• 1_r t:•. 

SE o. :3· 0. :3 4.4 4.4 :3. I) I). 6 1 ·=· ·~ &... .... 14.5 

tJj . :S::S:E o. I) o. :3 1. 4 1. 3 o. 0 o. 0 3·. 6 11. 4 I 
N 
00 .,... o. 3 o. 6 ·~ r= 1. 4 o. I) o. 0 4 . 7 ·;.. ::: . .:,:. ..... • . :J 

~: s: 1.1J o. 0 I). :3 1. 4 1. 1 o~ I) o. 0 =- .-. ...... ·=- 1o.2 

:s: l.1.I o. 0 0. E. o. 0 0. :3 o. 0 o. (i 1. 4 11. 4 

l.1.IS:l.1J I)·. 0 1. 1 1. 7 4 '? • I 1 . 1 o. (I ::: . 5 13. 1 

i.1.I 0. :3 1 .. 1 6 • . ~: . ·3. ~;. 0.6 0. :3 12.4 11. 6 

1. • .1~·1 l1.I o. 0 1. 4 1. 4 0. ::;: 0 .. 3 o. (I ·:· ._,. 9 13. 2 

n1.1.1 o. 0 .-, C' 

c.. ·-· :3. E· 1 ·~ . -· 1 .4 1. 4 1 0. 7 1 ·-· .-, .;_i. c:; 

NNi.1.I o. 0 1. 4 C' ._1. 0 ·::· ·:· ·-·. ·-· ·~:. ·;.. ·=· ·=· ._ . ._ 15.7 15.5 

TOTAL 1. 4 14. 6 :;::;. E. ·:: 0. ·:;. 1 1 . .::: 4.4 ·~·~. 2 12. 1 



SPRING 1974 
Pi=tLI:S:ADE:S: 1.1.I I r·i D i:;;:os·E FOP 17 TO 20 

DIR. 1-3 :3-7 7-tE· lE'-1. :3 1. ::=:-E'4 E.'4-l..IF' TOTAL H'·/1:;. 1.i.1 Ir-~ D 
:S:PEED (MF-·H.:i 

l'i 0 •. 3 .3. -. . .:,,. 5.5 1. 7 0 • .s o. 0 11.:.:: -~. 2 

NNE 0 . . ~: -. -. c:.. c. ·-=· ..... 0 0. :~: o. (I o. 0 C' .-. 

·-'. ·=- 6. 3 

NE o.:::: 1. 4 0.6 o. 0 o. 0 o. 0 .-. -. c. c. C" 
.J. 0 

ENE o. 0 0. t• 0.6 o. 0 o. 0 o. 0 1. 1 '? ·=· I • i;,;. 

E o. 0 1. 7 :::: . (I o. 0 o. 0 o. 0 4. ,. 7.7 I 

E:S:E o. 0 1. 1 ·-=· .::. 1 q 1. 1 o. 0 "? ,. ·::i. ·3 ·-· .. _, . -· I • I 

S:E o. 0 1. 4 3. ~3 0.6. .-. .-. c.. 0 I). 0 .:;. ·-·. (i 12. ( 
tll 
I SSE o. 0 1. 1 4. 7 0.3 o. 0 o. 0 6.1 ·;... 0 l\J 

'° ·=-· o. 0 o. ::: 1. 4 o. 0 o. 0 o. I) 2.2 " .-. 
-~· 

( • .j 

:S:S:! .• J o. 0 0.6 1. 1 0.6 o. ... .;:, o. 0 .-. C' 

.:.. . -· 1 o. 1 

S:l.1J o. 0 0.6 ·=-'- . 5 1. 4 0 ~. 0 o. 0 4.4 10. 0 

l.1.I S:i.rJ o. :~: 1. 1 -3. .-, 
.;:, :3. ·3 1. 1 o. 0 ·=.-. 6" 12.4 

1.r.1 o. :3 .-. c 
c.. ·-· 1. (' 2.2 0. :::: o. 0 7-' 

I • 4 1 o. 1 

!.1Jr·~ ! .• .1 (I.::=: 1 • 7 o.::: 1. 1 0. :3 o. ·:: C' ·-'. (I ·;... 3 

~·~ i.1.I o. :~: 1. 9 ·=· -=- 0.6 .-. -, 1. 4 ::: . 5 14.7 
~. ""- c.. c. 

t·i~·~ l.1.I 0.:3 1. ·3 . .::·. 0 :~: . . ~: 1. ·::i 1. 4 11. :3 14. 1 

TOTAL 2. ;::: ·=··-=· 7 40. 2 17. E· 1 1 0 :~:. 0 ·;.:::. .-, 10.5 i.....·-' • I . ;, 

• • • 



• • • 
SPRING 1974 

PALISADES WIND ROSE FOR 21 TO 24 

DIR. 1-3 ~ ~ 
~-, 7-12 12-18 18-24 24-UP TJTAL AVG. WIND 

SPEED (MPH) 

N o. ~ 1 ? ~ 8 o. 8 o. 0 o. 0 6. 9 c 0 J . 0 ~. u • 

NNE o. 0 ~ 0 1 9 o. 0 o. 0 o. 0 5. s E. • 4 ~. u . 
NE o. 0 ~ 5 o. 0 o. 0 o. 0 o. 0 c 5 4. 4 c. ~-

ENE o. ~ c ? o. j o. 0 o. 0 o. 0 ~ 6 4. 4 J ~. ~ Vo 

~ o. 3 ~ 0 1 6 o. 0 o. 0 o. 0 4. 9 5. n 
~ ~. . 0 

ESE o. ~ J 3. 6 4. 7 1 .6 1 . 6 o. 0 12. 1 a~9 

SE o. e c 7 n 0 1 J ~- o. .6 1 . 1 o. 0 14. 0 Q c 
~-~ 

~ 
~SE o. 0 o. 0 4. 1 0.3 o. 0 o. 0 = 2 a. 7 I w Jo 

U) 
C> 

s o. 5 1 6 c 7 o. 0 o. 0 o. 0 4. 9 6. 9 . ~-

SSW o. 0 o. 8 3. 8 o. 0 o. p o. 0 4. 7 0 Vo 0 u 

SW o. e 
J o. e 

J 
c. 
~- 7 o. 0 o. 0 o. 0 ~ 

~-
0 u 7.4 

WSW o. 0 ~ ~ 1 6 ~ 0 o. 0 .o. 0 0 0 9. ~ Vo ~ . v •. u Vo u 0 

w o. ~ o. a o. ~ c 2 o. 3 o. 8 4. 9 13. a v J ~-

WNW o. 0 o. 0 c 
~. 

~ 
J o. 5 1 . 1 o. 3 4~ 4 14. 0 

NW o. e o. 0 ~ 7 o. 3 o. 8 ~ 0 7 4 17. 9 J c. ~. I . 
NMW o. ~ o. 0 1 1 1 6 o. e 1 1 4. 9 15. ~ J . . J . J 

TOTAL 4. 9 28. 0 42. ~ 12. 9 ~ = = ~ 92. 9 9. 6 ~ ~. ~ J. ~ 



SUMMER 1974 
F AL I :S:Ft DE. :S. l.~I I t"i [I ;;;:o.~:E FOF.' 1 TO 4 

DIP.· 1 -, -.:.. ·3-7 7-12 12-1:::: 1 ::::-24 ;:'.4-l_IF' TOTi=tL· A\·115. l.1.I I r·1 D 
-S:P~ED i:.t·1F'H) 

t·1 o • . -. o. ~=: o. ;=: o. 0 0. 0 o. 0 ·=· -= :::1. 2 ·=· '- . ._1 

ntff o. ·-:1 ·-· 0. ::: o. 0 o. 0 (I • 0 o. 0 1 . 1 = _1. 0 

r·1E 0. ::: ·=· c:' 0. 0 0. 0 o. 0 I). 0 .-. 4 4 • 2 '-. . .) ·-'. 

Er·1E o. (I ·:· ·:.i (I. 0 o. 0 o. 0 o. (I -· ·:;. 4. c:-·-·. ·-·. ._1 

E o. E· ·-=· ·-·. 1 o. 0 o. 0 o. 0 o. 0 ·:· ·-·. 7 c:' ·-·. (i 

E.S:E o. :3 6. 2 r: .• c:- o. ':• o. 0 o. 0 1.:.::. 2 7 ·:· ._1 ·-· . ·-· 
·s:E 0. ::: 1 . 7 1 1 . .-. ·=- o. 6 o. 0 o. 0 14. I~ ·=· ·-· . ,-, ·=· 

ll:I 'S::S:E o. 0 4. ·=· ·-· 1 1 ·=· . ·-· o. 0 o. 0 o. 0 16 . .:. ·=· ._, . 1 
I 

·w 
·~· o. 0 4 . 5 ·=· c· o. 0 o. 0 o. 0 E .• 7 .: .. c:' .... .::,. '-. ._1 

S.S:!.1.I o. 0 ·=· ..... . 2 o. 6 o. 0 o. 0 o. 0 ·:· ...... ·=· ·-· c:' 

·-· . '3 

.s: l.1.I o. ~3 -. c.. 2 o . .:. o. 0 J). 0 o. 0 ·:· ·-·. 1 C' ·-'. -. 
·=· 

i.1.I :S: i.1.I o. ·3 1 . 4 4. . :: o . . -, .,;. . o . 0 o. 0 t .. 7 1::. 1 

1,1.I 0 'l :::: 1 
...,. 

1 4 ·-=· 7 o. 0 o. 0 7 0 1 o. .:.: . .. . ·-· . . 
l.1.ll'i l.11 0. .3 1 7 o . .=.:. o . .::. o. 0 0. 0 .-, 1 6. 9 . -· . 

f-11.1.I o. :3 1 7 1 4 .-, 1 o. 6 o. 0 7 0 1 1 ·=· . . .:. ... . . .... 
i'1i'1 i.i.I o. 0 =· 0 o • . ::: o. ·:.· o. :::: o. -=· 4. 2 12. t• '-. ·-· -· 

TiJ TAL '= 1 41 :3 42. 7 '? .;: 1 . 4 (i • -=· •••• 7 ·:;. ·-·. . . ·-· . 

• • • 



• • • 
SUMMER 1974 

F'AL!:S:ADES l.1.l.It"iD ~'.OS:E FOP r:: ro .-. 
·-' 1:1 

DH:'.. 1 ~·~: .- ~ :.··- ( 7-1 ~~ 12-1 ::: u::-24 24-i_ Ii=-' TOTAL A\,.,::i. 1.o.1 I t·iD 
:S:F'EED (MPH) 

r·~ o . .::. o. :::: o . . ., ·-· o. 0 o. 0 o. 0 1 . 7 4. 6 

1·~ r·i E: o . . ., ·-· o. E, o . . -, . .:. 0. 0 o. 0 o. 0 1 . 1 4.7 

f"iE o . . -, 2. C" o. 0 o. 0 o. 0 o. 0 =· :::: 4. 1 ·-· ·-' ._. 

E!·~E o. ;=: ·-=· _,. 9 0. 0 0. 0 o. 0 o. (I 4. i:: 4. 0 

E 0. ::: r:: .:.. I}. 0 o. 0 o. 0 o. 0 .: .. C" '4. 
,., 

·-'. ·-' ·=· 

ESE o. 0 2. :::- ·-=· 3 .-, 1 o. 0 o. 0 ·;... ::: ·=.a. 7 ·-·. ···' . 
:::i:: I}. 0 -, 2 1 1 I) ·:· 0 o. 0 o. I) 15. 2 '3. 6 . _ ..... c.. . ,_ . 

tJ:I .S::SE o. 0 ·::O C' 12. ·::;. 0. ~:.: o. 0 o. 0 15. 7 ·=· 7 I ._. ·J ·-·. w 
N . s: o. 0 r:: E. 1 7 o . (1 o. 0 o. 0 

..., :3 E .• ::0 _,. . ( . ._ 

s: :s: l,oJ o. 0 1 . 1 I} • . 3 o. 0 o. (I o. (I 1 . 4 = 
·-· · 1 

Sl.o.i o. 0 =· '- . ::0 
!... o. 13 0. 0 o. 0 o. (I ·:· ·-·. 1 C' ·-·. 7 

i.1.l.S:l.1,I o. :::: 
- . 

2 ·' 4 o. .::: I}, 0 o. 0 r: .• 2 
...,. .-, -· ( . ·=-· ._. ·-'. 

i.o.I o. '.:• 1 1 2. r:: 4. r:- o. 0 (I. 0 ,-, 4 1 1 c: ·-· . ·-· _, C• • . ·-' 
1,1.lf-j loJ o. 0 n. 6 1 . 7 1 . 4 o. 0 o. r· _, :;: . 7 1 1 ·=· .. ._ 

t"1 io_I o . .:. o. :::: 1 
..., o. r::. o. 6 o. r::. 4. ;=: l 1 r:: . ( . ·-· 

r·it·i 1 .. .1 o. E· ·=· 0 1 1 1 1 .-. 
~=: (I. 0 ? ,:. 12. ;:: '- . . . 0:. • . 

TOTAL 4. <= ~~:~ .. ::: 41 6 1::::. =· .-. 4 o. f, • ••• ·=· E· ·-' . ._ ·-· . ·-·. 



tJ:J 
I 
w 
w 

• 

DI i:;::. 

0.6 

i·iE 0 • .3 

0.6 

E 0.3 

i:::S:E o. o· 

o. 0 

0. :;: 

s: 0. :=: 

~: ::1,1.I 0. 0 

.S:l.1.I O. 0 

i.11 0. 0 

f.1.I l'i i.o.1 0 • ;: 

T::JTAL 3. 4 

.-, -:i .;,.-( 

:~:. 1 

2.0 

1. 1 

.-. C" 
c. ·-' 

1. 1 

:3. 1 

.3. 1 

4.a 

2.0 

2 • . :: 

.-, ·c:-

c.. ·-· 

4.5 

1. 1 

44.7 

SUMMER 1974 
PALISADES WIND PO:E ~OP 9 T~ 12 

7-12 

0. E. 

0.:::: 

(1. 0 

o. 0 

0.6 

:3. 7 

? ·'j' 
I • ._. 

o • .:;. 

o • . ~: 

o. :3 

·o. ::: 

SI. O 

1. 4 

·=· ·:· ........... 

1. 4 

o.o 

0. 0 

0.0 

0. 0 

o.o 

1. 4 

2.2 

1.4 

o.o 

0. 0 

o. 0 

(I • . ;: 

4. c.'. 

0.6 

1.4 

0. f, 

12. 1 

i::::-24 

o. n 

0. 0 

0. 0 

0. 0 

o. 0 

0 • .3 

0.3 

0. 0 

o.o 

0. 0 

o. I) 

0. 0 

0. 0 

1. 4 

0 . .:. 

2.0 

+.·5 

• 

~4-UF' 

o. n 

I). 0 

I). 0 

o. 0 

o. 0 

0. 0 

o. 0 

0. 0 

0. 0 

o. 0 

o. 0 

I}~ 0 

0. ;: 

0. 0 

0. 0 

1. 1 

TOTAL AVG. WIND 
:s:;:·=:ED <MF'H.:• 

=· ·=·. 
'-. ·-· 
1. 4 

.3. 1 

2. I) 

'3. 4 

1 ·:· ·::i 
'--. -· 

12.4 

-· -· I-. L;.. 

.3. 1 

:~:. ·3 

4.5 

.- C' 

'='. ·-· 

l. 0. 1 

•••• 

C' -. ·-' . . :,) 

4 ·::. . -· 
4 ·:· ...... 

4. 1 

5.0 

~3. -~ 

9. 1 

H -• - ..... 
c c ·-·. ·-· 
4.9 

4 ·::i . -· 

'3 • ::r 

13. 1 

·3. E. 

• 



• • • 
SU.MMER 1974 

PAL I :s:ADE:s: ! .• Jit-iD RDS:E FD!~· 1 ·-=· ·-· TD 16 

DH;;:. 1-:~: 3-7 7-12 12-i:::: 1;::-24 24-UP TDTr=IL A' ... 1(5. l.1.II~m 

SPEED (MPH":i 

~1 o. 0 4. 2 .-. C" 

c:.. ·-· o. 0 o. 0 o. 0 E .• :3 6.4 

rn·iE 0. ~;: 1. 4 0 • .3 o. 0 o. 0 o. 0 ·:· ...... (I C' c 
·-'. ·-· 

r·iE 0. :3 0.6 o. 0 o. (I o. 0 o. 0 0. ·=: 4.5 

Er"iE o. 0 1. 4 o. 0 o. 0 o. 0 o. 0 1. 4 4.5 
,.... o. 0 0. ;3 0. :.:: o. 0 o. 0 o. (I 1. 1 € •• 0 i::. 

ES:E 0. 0 1. 4 ·-=· ·-·. 1 o. (I o. 0 o. 0 4.5 7. 6· 

:S:E o. 0 0. ::;: 1. 4 1. 1 o. 0 o. 0 :3. 4 9. '3 

tJj ·s::s:E Cf. 0 fl .-. ·-=· 1 0. :~: o. 0 o. (I ·"j ...,. 
1o.2 I .. • ·::J ·-·. ._.. , . 

w 
ii:. ·s: o. 0 0.6 o. :3 o. 0 o. 0 o. (I I). ::: 6.2 

s::s:;_,, o. 0 1. 4 o. :~: o. 0 o. (I o. (1 1. -. 5. ·;. .. 

S:l.1J 0. :3 0 • .3 0 .·.3 o. 0 o. 0 o. (I I).;:: C' ·:;. 

·-·. L.. 

i,1J:S: 1.i.I o. (I o. ::: o. 0 o. 0 0. 0 o. (I Ct.::: 5. :. 

1.1.I 0. ::: C' ·-·. 1 18.9 4. ::: 0. :=: 0. (I 2'3. ·::i ·;.. '3 

i.1.Jf"~ l.rJ o. 0 5. 1 :~:. 7 0 • .::: 0. ~: o. l) ·::i. ·::i :3. 0 

t"i l.1.I o. 0 6.2 4. ::: ·3. 4 0.6 o.a 15. .:;. ,_, 10.5 

j·it-il.rJ o. 0 ~ .-, , .. ·~· 
"7 
I • 0 1. 1 (I II::: 0 . . .::: 1E·. f, ::: . ::: 

TOTAL 1 1 :~:7. 7 45. 9 11. 5 .-. C" 1. 1 •••• ;3. 1:,a . c.. ·-' 



SUMMER 1974 
PAL I :S:ADE:S: 1 ••• 1 I t:~D F.:OSE FOF.' 1 7' TD 20 

DI F.:. 1 -, -:-.:.1 .-. ~ .;..-1 7-1 ~;.: 12-1:::: lB-24 24-UF' TOTAL A\·'(3. i,J I t·1D 
SPEED i:.MPH":i 

n 0. :;: ... C' 
.... . J .:: .. 1 o. 0 o. Cr o. 0 1 :::: . 9 i:: .• 7 

rn·iE. 0.6 c 
~· · 0 ·:· -·. 1 o. 0 o. (I o. 0 :::: • t:. 6. 0 

NE 0.6 1. 1 o. 0 o. 0 o. 0 o. 0 1. 7 :3. 6 

EnE o. :~: 0 • .:. o. 0 o. 0 o. 0 o. 0 o~ ::: 4.5 

E o. 0 0. :3 o. 0 o. 0 o. 0 o. 0 0.3 4.9 

E:S:E o. 0 1. 4 o. ::: o. 0 o. 0 o. 0 ·=- ·=· ,• ...,. 
'- ..... '='. ( 

:S:E 0. :3 0. :3 2.5 o.a o. 0 o. 0 4. C' 9.4 ·-' 
tJ:I 
I :S:SE o. 0 0. E. 1. 1 0.6 o. 0 .I). 0 2.2 1 o. I) w 

ln 

.s: o. f, 1. 1 1. 1 o.o o. 0 o~ 0 .-. .-. 
c.. ·=· 5.8 

s:s:1 •. J o. 0 o. 0 o. 0 o. 0 o. 0 o. 0 o. 0 o. 0 

:S:l.J o. :3 0.8 I). 0 I) • I) 0 .-(I o. 0 1. 1 4. 0 

l.1,l:~l.1) 0. :::: 1. ·::i 1. 1 o . 0 o. 0 o. 0 .-, .-. 
.;, .. ;, € .• 5 

l.1.I 0 • .:. 
....,. 
( . 0 ·=· ._,. 1 1.4 (I •. 3 o. 0 17. .-. ·=· "? Cl 

I • •. 

l.1.i:-·1 ii.I 0 • . ~: ?. 0 :3. :;: 0. ;:: o. 0 0.6 12. 0 ..? • ·3 

n .. 1 1 1 4. 7 2.5 4.5 1 1 o. 0 1 :~:. ·3 ·=.. .., . . •. • I 

j·ir·i 1.1.I 0.6 :::: . 4 ·::· 9 1. "'? 0 • .:. o. 0 15. 0 
...,. ....,. 

·..J. I ( . ( 

TOTAL c .• 4·=· 2 ·:··-=· 7 '3. 7 1 . ·;.. o. ;:.. '39. 7 ... ,. 
·-· • t:• 

. _, . ·-··-· . { • '=' 

• • • 



• • • 
SUMMER 1974 

PALISADES l.1.I I t·iD POSE FOP 21 TO 24 

rin;:·. 1 .-, -.:,. -=·--::' --• I 7-12 12-1:::: 1.:::-•::4 ;:::4-UF' TOTAL A\·1C;. !.i.1 I r·iD 
:S:PEED (MPH) 

r·1 o. :3 .-. 
.;r • 1 1 . 1 o. 0 o. 0 o. I) 4. 4 C" 

·-· . ::: 
t·ir·iE 1 . 4 4. ? ·=· ,_ . .-. ·=· o. 0 o. 0 o. 0 ·=· ._,. 9 6. 0 

nE 1 . ·3 4. 4 o. !:: o. (I o. 0 o. 0 7 . 2 4. :3 

ENE o. :3 C' 
. ..J. I) o. 0 o. 0 o. 0 o. 0 C' ·-· . ::: 4. 1 

E o. ·-=· ·-· ·-=· ·-·. ·3 o. C• ·-· o. 0 o. 0 o. 0 5. 0 C' ·-'. 4 

ESE o. :3 C' .-. 1 4 o. 0 o. 0 o. 0 E .• '3 C' .:. ·-· . . ;:, . ·-· . 
:::·c ·-·- o. 0 . -.. . :,. . 6 C' ·-'. :::: o. 0 o. 0 o. 0 '3 • 4 -, 

( . C" 

·-' 
txl :;:s:E o. E. 4. 4 'j '3 o. 0 o. 0 o. 0 .:~. 9 .: .. 9 T •..J. 

w 
0\ :;: o. 0 5. 0 o. .-. 

·=· o. 0 o. 0 o. 0 C' -· · 8 C' 
...J. 4 

:~::::;: !.1.I o. :::: 4. .-. c. o . . -. ·=· o. 0 o. 0 o. 0 C' ·=- 4. '3 ·-'. ·-· -, 

:s:1. • .1 1 1 1 1 o. :~: 0. 0 0. I) o. 0 :;. 5 4. (I . . ..... 

:.1,l:S:l.1,I o. 0 ,-, :3 ·=· C' o. 0 o. :::~ o. 0 .: .. 1 ? 0 .:, . ..... -... • I • 

l.1.I o. E. 1 . -:,. :~:. 9 o. :3 o. 0 o. 0 E .• 7 "'.' 
I • '? 

l.1Jt·i l_1J o. ,:. o. 6 1 . '3 o. 0 o. 0 o. 0 ·:· ·-· . 1 E .• :3 

t'i ii.I o. '.:: 1 . 4 1 . 1 1 . 7 o. :; o. .-, 
.;. . .: .. 1 1 o. 9 

t·Jr·i: .• _i o. ·:· ·=· 2 =· C' o. 0 o. E. o. ·-=· C" ::: ·;.. 0 ,_, ,_. '-. . ..J ·-· ·-' · 

TOT:=tl __ ·=-. 7 54. ·=· :::: o. f.. 1 ·3 1 7 0. ~. ·~::::. ,:. .: .. ,-, ,_ . . ,_, 



FALL 1974 
PAL.. I SA DE:S 1,J I t-1 It r;::O.S:E l=OP 1 TD 4 

DI f;.:. 1 .-. -.;,r ·-=·-"? ·-' I 7-12 12-1::: 18-24 24-UP TOTAL A'·/i:5. 1 .• .1 I ~iD 
S:F;EED o::r·1F'H :o 

t·~ o. 0 o. 0 0.5 0 • .3 o. 0 o. 0 0.::: 1 ·-· .-. C II,;, 

NNE o. (I 0. ::: 0. :3 o. 0 o. 0 o. 0 1. 1 .- C" 

'='. ·-· 

t'IE o. 0 1. ·;i 0. 0 o. 0 I) • 0 o. 0 1 • ·=.. C" .-. _,. c. 

Er-iE 0. :3 4. ·::i 0.5 o. 0 o. 0 o. Ci .:: .-. 
·-'. ·=· 5.4 

E 0.5 -. . .. 
.:, • t• 0.5 o. (I o. 0 o. 0 4. 7 c: .-. ·-· .. :,.. 

E.S:E 0 • .3 C' .-. 

J. ·=· 
-, '-:"' c . .. 0. :3 o. 0 o. 0 '3. 1 E· • .:. 

.s:c: o. 0 2.2 ~=:. 2 0. :3 o. 0 o. 0 1 0. 7 :3. 7 
•t:J:I 

I 
c,,J ·s:·s:E o. 0 1. 1 10.4 ...a 0. :3 o. 0 o. 0 11.::: '3. 0 

~s: o. 0 1. 4 :::. 8 o. 0 o. 0 o. (I 10.2 ·=-,_,. 0 

.S:S1.1.I o . 0 1. 4 4.4 o. 0 o. 0 o. 0 5.8 ~ ·=c ' ..... 

_s:;_,_I o. 0 1 q . -· 1. 4 o. 0 o •. (I o. 0 . :::: .. :: .: .. 6 

i.1.I S:1.1.I o. 0 1. 4 1. 6 ·=· ·=· ......... o. 0 0. 0 5.2 10.4 

1.o.I o. 0 o. 0 :· ·-·. .~: -..... .::. .... 0.5 1. 1 7 
I • 7' 14.7 

;_.Jtii.1.I o. 0 0. :3 1. 1 1. 4 .-, .., 
c. ... 1. 4 r.: .• 9 1 :::: • ~: 

r-l!1.I o. 0 o. 0 1. 4 .-. -:-i::. • ,. 0 .. :=: 1 . ·::- E·. "3 l ::: . 0 

r·H·H·.I o. 0 o. -~· ·-· 1. ·:,. 1. E. 1 .4 .-. .: .. . 0 ·=· ·=· • .. • . "- 2 0. ;:: 

TOTAL 1. 1 -.. -.::. ':• . q 47. :-·-· 11. ;:: C" C" .., 
.4 •••• 1 o.::: ·-'. ·-' .. 

• • • 



• • • 
FALL 1974 

PALISADES j_.J r;·-~ n F.:O.S:E F OF.: :1 TO .-, 
·=' 

t1IF.:. 1-3 -=·-""? ._. I 7-12 12- i:::: 1:::-24 C.'4-UP TCiTAL A\·'(;. i .•. •rnu 
:S:PEEI1 (MPH) 

t-i o. 0 1 .:. 1 1 Q. 0 o. 0 o. 0 .-. ~ '7 ,._:. . . C. rr· ( I • 

. t-H·JE 0. (I .0.5 o •. :3 (1. (I o . 0 o. 0 o.s 5.5 

ME o. :~: ·:o 2 o. .:: o. 0 o. 0 o. 0 -. '7 5. 1 .... . c . I 

Et·1E o. 0 .-. ·-~ o. 0 (1. 0 o. u o. 0 .-·. ·~· i::- 1 .:J. -=· ·-'. ·-· ·-·. 
E o. 0 1 . E. o. 5 o. 0 I). 0 o. 0 2. 2 C' ·-' . ;:; 

E:S:E o. '3 4. 4 1 4 1. ·:.i 0.0 o. (I ::: . (I ...,. .-, . ( . .:;o 

.S:E o. 0 1.. . ? .,:. .-. 1 1 o. (I o. 0 1 1 ::: '3. 1 ,_,. ·=· . . 
tII . 
. 1 
w S:SE o. 5 1 9 ·=.-. ·'j 1 4 o. 0 o. 0 1:3. ·:o 8. .;:. . ··' . ..... ·-· 00 

. s: o . 0 .-. 7 .- ·;.. o. I) o. 0 o. (I ·;.. t• 7 • .. ( .::. . '=· • 

. S: S:l.1.I o . 0 -. ...,. 
=· ·=· o. (I o. 0 o. 0 4. 9 ·7. 1 ~- ( ...... ,_ 

.s:t • .1 (I .o 1 t::• 1 1 o. 0 o. 0 o. 0 ·=· 7 6. ·:.i . . ...... 

!1IS:l.1I (I. 0 1 E. ·=· C' 1 1 o. 0 o. 0 C' 2 .-. C' . ...... ·-·' . ·-· · ·=-. ·-' 

: ... 1 o. (I 1 . 4 1. 1 .-. .::. . C' 

·-· 1 . 4 o. :3 :: ... 6 14. 4 

!.11Nl.11 o. 0 0.5 2 .. 5 1 . 4 1 .4 1 . ·::i 7 . 7 17. 4 

Nii.I o . 0 o. 0 1 4 ·=· 7 -. 7 ':• .:. 10. 4 20. 5 . '-. c. • ·-• 11 

r·1r·i '-'·' o. 0 o. 0 o. .:: 1 . 1 2. 2 ·3. :::: ...,. 
( . 4 2•S. '? 

TOTAL 1 1 2:=:. ;:: :3'31. 6 1 :3. =· '7 7 '3 II, f:, •••• 1 1 7 . L.. I . . 



FALL 1974 
PALI:S:AllE.S: 1.i.I I r·iD POSE FIJP ·~ TO 1 ·-· c. 

DI~·. 1 .-. -.;,. :~:-7 7-12 12-i:::: 1:::-24 24-UF' TOTAL A1
•,·

1 ::=i Cl i.1.IIND 
SPEED i:.MF'H) 

i'i o. :::: o. ·::. 1 1 o. 0 o. 0 o. 0 =· 2 E·. ·-=· ·-· . ..... ·-· 
r·iNE o. j 1 • 1 o. ;=: o. 0 o. 0 o. 0 ·=· -· E .• -· .... • ,_. 

'- ·-· 
r·~E o. ':o 1 4 o. 0 o. (i 0. 0 o. 0 1 6 4. :3 ·J . . 

ENE o. 0 1 . 4 o. 0 o. 0 o. 0 o. r· -· 1 . 4 4. 7 

E o. C" . _1 :3. 0 o. :::: o. 0 o. 0 o. 0 3. .-. •:1 4 • 6 

E~:E o. 0 4. 4 ·-=· ·-·· . :3 o . .,,. 
·-·· 

o. (I o. 0 ::: . 2 '.::' 
I o 1 

. S:E o • -. -~· 1 . 6 7.4 1 . 1 o. 0 0. 0 1 o. 4 ·;.. 0 

tXI 
I :s-:s:c: o. 0 4. 4 ~ .-, o. .-. 0. (I o. 0 1 1 s ::: . 0 ~·. :.· ·=· . w 
'° ·s: o. 0 •j . _,. .:. .-. .:; . ~== o. ·3 o. 0 o. 0 7 

·I • ( 7.5 

·;:s:: ... 1 o. :~: 4. 4 ·:.. -:> o. 0 o. 0 o. 0 7. 4 -:: .. :3 ..... I 

S1.1J 0. (I I} • . -. 1 4 o. 0 0. {I o. 0 ·=· 2 "? ·~ 
-=· . '- . I • -· 

i.1.ISl.1.I o. 3 1 . 9 4. "3 o. :::: o. 0 o. I) ;=:. (I ::: . 4 

i.1.I 0. 0 o. J 4~ ( ·=· - 0. ;:: o . . ., ·=· ,-, . 12. :· ·-· '-. ( ·-· ,_,. ·=· ·-· 
i.1.INi.1i 0 •. ~: o. 0 ·=· 2 1 4 ·j ·;: l .:.· .-, :::: i:::;. .-, .... . ·-' . . ·=·. .;. 

t"i l.1.I o. 0 o. .;: o. ;:: 1 . 4 1 . 1 .-, 
-~ . 0 6. 6 21 . .::. 

r~t-i l.1.I o. 0 o. 0 o. 5 o. i::: . .) 1 • E· .:: .. :3 '3t. 1 27. ;:: 

TOTAL ·=r .,,. ·::oq 4 40. 4 ·::-. E. 6. -~ 1 1 :. •••• 1 1 -=· ..... . _1 '- -· . . ·-· . 

• • • 



• • • 
FALL 1974 

PALI:S:FtDE:S: i.1.I I r·iD· POSE Fo;;;· 13 TD 16 

[I! F.'.. 1 .-. -.:. :;:-7 7-12 12-1 ::: 1;3-:-24 24-UF' TOTAL A'•,•'(;. 1 .• IIND 
:S:F'EEII (MPH":i 

r·i o. I) 1. ·~ =· ~ 1 1 o. 0 o. 0 C" .-. -. ;:: 
..... • I . ·-'. ·=· C• • ·-• 

t·if·~E o. 0 1. 1 1. 1 o. 0 o. 0 o. 0 2 . . -, 7 0 c.. . 
nE 0 •. 3 1 . -=· (I. :. o. 0 o. (I 0. (I -. . ... 

c. ·=· 5.4 

ENE 1 1 1. 1 o. 0 o. 0 o. 0 o. 0 2.2 .-. .. -. ·=·. I:• 

E 0. :::: 1. '3 o. (I o. 0 o. 0 o. 0 ·=· 7 .::: . ;:: ...... 

E:S:E o. 0 1. 4 0.5 1. 1 o. 0 o. 0 "j ·-·. 0 .. ·;. 6 

SE o. 0 1. 6 ·=- ·:. 
~- ~. 1. 4 o. 0 o. 0 C" -. 

·-'. c. '3. ::.:: 
tJ3 
I 

.r:i. S:SE o. 0 1. 4 4 q . -· 0.:::: o. 0 o. 0 € .• .:: . ::: . 4 
0 

.s o. 0 1. 4 .~:. ,:. o. 0 o. 0 o. 0 4. I~ -. .-
.... b 

s::s:1 .• J o. 0 1 .4 o. ::: o. (I o. 0 o. 0 .-. .-. c.. c. .: .• 4 
'· 

Si.1.I o. 0 1. 1 ·::-· C" o. (I o. 0 o. 0 -. .- -:> C" ._. 
·-· =·. J::t I •._I 

l.1.l:S:l.1.I o. 0 I}. •::O ·-· :':• ·-·. 0 0. ~. o. 0 o. 0 4.4 '3. 0 

I.ii o. 0 1. E. 12. E. 7.4 0. :~: I). ·3 .-.. -. .-. 
•::.C.. ·=· 11. ::;: 

1 .. .rni.1.i o. 0 1. .:. 1 q ...... -· 1 . ·~ 1,, ·=.i ·3 • .: . 15. :=: . -· '- . ._ 

t·J l.1.I o. 0 0. ::: 1. 1 0.5 ·::i '? 1. :;. ( 1 20. 4 '- • I . 
r-itii.1.I o. (I .-. C' 

c. ·-· 4.4 -=- =· L;.. '- 1 • E. 4. 4 15. 1 17. 0 

TOTAL 2.2 c . .::. 4 42. 0 1 f,. :=: (' . 1 :=;11.5 •••• 11. 6 



FALL 1974 
PALISADES l.1.IIND i;::O:S:E FD~: 1? TO 20 

DI F.'.. 1 .-. -, -, 7-12 12-i:::: 1::::-c'.4 24-UF' TOTAL Ft 11/i~ • : .. .1 I r·1D ·-· . .:,.- .. 
.S:F'EEII i:.f'lF'H) 

~·i o. 0 ".:• ·'j ·-=· 0 o. 5 o. :~: o. (I ~ 1 ·=- 0 ·-·. ·-· ·-'. ( . ·-· . 
t·ir·iE o. .:: 1 ., 1 ·:;. 1 1 o. 0 o. 0 1:.- 5 :::: . 0 ·-' . . . ·-' . 

nE 1 1 1 4 o. 0 o. 0 o. 0 (I. 0 
•. , ;:- 4. -. . . c.. ·-' c. 

ENE o. :3 1 ~ o. 0 o. 0 o. 0 o. 0 1 9 4. E· . '=' . 
E o. 0 1 . 6 o. 0 o. 0 o. 0 (I. 0 1 . 6 4 ·=· a'-' 

E:S:E o. 5 .-. 7 1 ~ o. 3 o. 0 o. 0 .:: ·:1 7.2 c.. • '=• 
_,. 

'-

SE 0.3 1 6 ·::. C" 1 9 0. 0 0. 0 6. ·-=- ·;.. 7 . .L..• ·-· . ·-· 
tl:I SSE o. 0 :3. .-. ·=· 2 o. :3 o. 0 o. 0 t:: .-. .., 

1 
I .;. L..• ·-'Iii ·=· 

,. . 
~ 
...... 

::--· o. 0 4. 7 .-. 2 o. ..:.- c. • 0 o. 0 o. 0 E·. ·;.i ... ·=-c .. ·-· 

:s:.s:1 .• .1 o. 0 .-. 
.:J. -· ·-· 2. 2 o. 0 o. 0 o. (' ·' 5. C" 

·-' 6. E. 

S: i.1.I o. 5 1 4 o. ~3 o. 0 o. (I o. 0 ·=· 7 C" 7 . L.. • ·-·. 
l.1J:S:1.1.I 1 1 1 6 -=· . 1:1 o. 5 0. 0 o. 0 7 1 "? :;: . . ·-· •.!-• I . I • 

!.1.I o. 0 .-. .:: C" '5 2 .. C' o. .-, o. 0 l ·=· 1 '3., s ._ ..... ·-·. • ... • ·=· L.. • 

:.1.lf'~1.1J o. ;;: ·=· =· (I. ;:: o. 0 o. c- 1 .:. <::: 
·=: 1 :3. 0 ·-' L.. • ,_ .:.• . ._t. 

N:.1.1 o. 0 o. .-. 1 E· 1 .4 ·::. 2 4. 7 1 o. 7 20. ·::. 1=• . ~. I 

~~n: .. .1 o. 5 1 1 C" 2 1. ·;.. o. .-. -, ·:· 1 ·-· 9 14. 7 . ·-·. ·=· -:.·. ·-· ~. 

T:JTAI_ ;;: I:" .;:i:: .• C' ·-=· :· ;:; 1 o. 4 4. 1 ·;... .:. 13·~. ( 1 (I • 2 ·-·. ·-' ·-· -~ -·· -

• • • 



• • • 
FALL 1974 

PALISADES WIND ROSE FDR 21 TD 24 

DIF.:. 1 -. -.;., ·-1 ~ 

-~·- .. '?-1C' 12- i:::: 1.:::-24 ;:::4-UF' EJTAL Fi 'v1Ci. i1J I r·rn 
:SF'Et::D O::MPH':i 

i"i o. 0 o. 0 .-, '::' 1 4 o. 0 o. 0 4. 1 1 o. f, c.. I . 
t·it·iE o. 0 o. ;=: 1 . 4 o. 0 o. 0 o. (I 2. 2 '::' 

I • :3 

r·1E o. 0 ·=· 2 1 4 0. 0 o. 0 o. 0 .-. 6 7. 0 ..... . . .;.1 • 

Et'iE o. ·:· 4. 1 o. ;3 o. 0 o. 0 o. 0 4. 7 C' 2 ·-· ·-·. 
.- o. 0 4. 4 o. C' o. 0 o. 0 o. 0 4. 9 5. '.3 i:. ._1 

E:s·E 1 1 6. (' ::: . .-. o. :~: o. 0 o. 0 1 o. 7 r: .. 2 . .h •• 

:S:E o. 0 ·=· '-. 7 4. ·:i 1 . 9 o . .::: o. 0 ·;.. ·:;. ·j. 4 

t:xl 
I :S:.S:E o. C' ·:o .:. '3. 9 o. 5 o. (J o. 0 14. E. ::: . 0 .s:. ._1 ·-' . 

N 

.s o. 0 4. •j .: .. 0 o. 0 o. 0 o. 0 1 1 . 0 ... 
( . :;: 

:S:Si.11 o . . -. . -, .... 1 -:,. o. 0 o. 0 o. 0 4 . ·:;. .: .. ·=· . ;. c. • f . ,_ 

:s:i.1.1 o. :~: 1 . '3 o. ::: o. 0 o. 0 o. 0 ·:· ·-· . 0 6. e 
·-' 

l.rl:S:i.11 o. 0 0. ::: ·-=· E, o. C' o. 0 o. 0 4. •j ·:.a. 0 ·-·. -I 

i.11 o. 0 o. ·-=· ·-· o. ::: -· '-. 5 1 . 1 o. 0 4. 7 14. ::-,_ 

1.1.1r·f 1.1.! o. 0 o. 0 o. 0 o. :· =· 2 o. ~:: ·:· -. -· _, 4 ·-· '-. . _,. .; . !-'-. 

r·i 1_._1 o. 0 o. 0 o. 0 L 1 1 . 1 -. . ,:. . 0 C' ·-' . 2. ·=··-=-!...·-· • 
C' 

·-· 
r·Hf.11 (I • 0 o. ·:o 1 E, 1 6 1 6 ·-=· 0 .-. -. 21 4 -· . . . -·. ·=-. c. . 

TOTAL ·=· C' :;:4. ·j 3·;.i. .~! 1 o. 2 - 3 'j •••• 1 o. 2 L... . _I t .. r:.· • 
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APPENDIX C 

MONTHLY PALISADES WIND ROSE PATTERN FOR 1974 
WITH COMPUTER PRINTOUT 
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SPEED CLASS iMPHl SPEED CLAS'3 fMf'lHJ 
l •:J 3,(1 ?.O 12 .(] J8.0 2•·~ 1.0 3,!J 7.0 

rnL15ADE5 IJiNu ROSE FOR 117~ POU.SADES IJINO ROSE FOR 2171t-

Figure c-1. Wind rose patterns ~veraged over January and February 1974 • 
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SPEED CLASS CMP~l SPEt:D CLASS ;~l!'Hl 

) .Q, J.'J ?.!l 12.!l :9,3 :?LO ] .:J '),U 7,'j li.o 18 !j :!l.~ 

=-~=i-=r--rJ 

PnLlSADES Wl~D R~SE FOR 3!7't· Pr1L1SHDES W!NiJ P.LlSE:: F:iP. 't!7't 

Figure _.c-2. Wind rose patterns averaged over March and April 1974. 
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SPEED CLASS iM~Hl 
SPEED CLASS lMPHI 

c::====e~==:c::::C=:I==:I=:JI . 

POLl'.lRDES WiNiJ R!)SE FOR 517't 
PflllSADES Wi.NiJ ROSE HIR 617'1-

Figure c-3. Wind rose patterns averaged over May and June 1974 . 
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--------
S~EtD CLR55 lMPHl ~·FH:[! Ct_R:.. 5 ;!'Jr>j-lj 

1.~ J.•J ?.~ 12.0 10.~ 2~.o 

"- ·--'l_J =r=rTJ 
l.O 3-ll "f°.,J l~.J 18 1 "?~.:] 

c==.=e=s LJ 

Pni .. 1 '.>RDES W i NiJ RBSE FOR ? !7't · 

Figure C-4. Wind rose patterns averaged over July and August 19740 
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5PELD CLASS 1M~H) 

1.:i ?.U ?,:J 12.il l9•1l 1~.~ 

fYlLl'3RDE5 Wi.~iJ RC!SE. FOP. J/?lt-

SP[EO CLAS) i ~i!-'H l 

PfU.'. l '..iRDES ..l i: ~lLJ PiJSI.:. Fl'.JP. l 017't 

FigureC-5. Wind rose patterns averaged over September and October 1974 . 
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Figure C-6. Wind rose patterns averaged over November and December 1974. 
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- -1 
PAL I S:ADE:S l.1.I I tiD ROS:E DATA FDF.: 1/74 

IrIR. 1-:3 :3-7 7-12 12-18 18-24 24-UP TOTAL A'•.·11::;. 1 . .JI NII 
:S:PEEir (MPH) 

r·~ 0. 0 0.7 o. 0 0.0 o. 0 o. 0 0.7 C' .-. 
.:J •. ;, 

NME o. 0 o. 1 o.o 0. 0 o.o o.o 0. 1 4. '3 

ME 0.0 1 ·:;t . ._ o.o o.o o. 0 o. 0 1. 2 5.0 

Et·iE 0. 1 2. E· 0. 0 0. 0 0. 0 o. 0 2.7 4.7 

E 0. 1 ·::. .-. 
L. • . :,. 1. 1 o. 0 o.o o. 0 :3. 5 .: .• 2 

E:S:E o. 1 1. 6 2.7 2. E. 0.4 o.o 7.4 11. 0 

:S:E o. :3 1. 9 5.5 :3. 9 .-, .-
c.. '=' o.o 14. 1 12.0 

n :S::S:E o. 0 1. 5 4 ·? 0.7 o. 0 o. 0 .- C' 8.8 . ·-· '=•. ";,,,.J 

I 
.....J .,... 

;:, 0. 1 2. :3 4.0 ' 0.3 0. 0 0.0 .: .. 7 ..... .-
.... t,:. 

S:S:l.i.1 0. 0 2.0 1. 7 0.4 o. 0 o.o 4 ·::. . ._ 7.6 

S:l.1.I o.o 1. 6 .-.. -. 
.::.. 0 1. :3 o. 0 0. 0 C' ..... 

·-' • 0 '3. 1 

l.1J:S:l}J 0. 1 0.8 .-. .-, 
.;:,. • c. 6.2 0.9 o.o 11. 3 12.6 

J.,J 0. 0 o. 1 1. 7 1. 7 2.4 o. :3 6. :3 16.0 

l.1.INl}.1 0. 0 0.3 3.0 4.7 -~ .- 1 ·::. 11. 7 15.7 c.. b . ._ 

Nl.1.I o. 0 o.o o. ::: 4 ·=· ..... 7. 0 1. 6 13. E· 19.4 

Mt'll.1.I o. 0 0.5 0.4 o. :3 0.8 ·=- ·=-..... ._ 4 ·::. . ._ 2:3. 4 

TOTAL o. '3 1·::i.5 31.3 2E .• 2 16.7 5.-2 99.9 12.8 

• • • 
L __ 



• • • 
PAL I :S:ADE:S: l.r.I I t"iD F<:OSE DATA FOP 2 .. ..-74 

DIF<:. 1 .-. -.;, ·-=·-? 
·-• I 7-12 12-1:3 1:3-24 24--UP TOTAL A'·,.•1::;. 1.1.I InD 

SPEED (MPH) 

N o. 1 o. 4 1. :3 0.9 0. :3 0. :3 :3. 4 12.5 

t-mE o. 0 1 ·::. • L. 1. 5 0. :3 o. 0 o. 0 ·:· 0 ·=· ·::. ·-·. ·-·. L-

t·iE 0. :::: 2.4 0.6 0. 0 0. 0 o. 0 :3. :::: C" ...,. 

·-· ... 
Et-iE o. 1 2.4 0.7 o. 0 0. 0 o. 0 .-. .-. . ;,. . . :;,. 5. ·3 

E o. 0 5.4 2.4 o. 0 o. 0 o. 0 "")' ...,. .- C" 
I . ,. t•. ·-· 

E:S:E o. 0 ·-:. 1 .- ~ C" 1 •j .-. o. 0 18.2 · 12. 4 ._.. '=•. { ·-·. ._ ... ;,. 
:S:E o. 0 1. 0 E .• :3 4.6 o. 1 o. 0 1 ·=· 1 11. :3 L.... 

() :SSE o. 1 1. 5 0.7 0.4 o. 0 o. 0 ·=· ·~ 7.4 I ~- -..;.• 
co 

·=-· o. 0 1 ·=· 2.2 0.4 o. 0 o. 0 :3. '3 .-. .-. .:;.. • L... ·=·. ·=· 
S:S:IJ.1 o. 0 ·::. 

L.... 1 ·:· ·-·Ir 0 o. 0 o. 0 o. 0 C" ·-·. 1 "")' 
I • 1 

s1 .•. 1 o. 0 0.9 .-.. -. 0.4 0. 0 o. 0 .. -. . .. .-. ..., c. •. c. .; .• b o • .. 

1 .• J :S:l.1J o. 0 0.4 .-.. -. ·:a C• 0. 0 o. 0 E .• 1 11. :3 c.. ·~ L-. ·-· 

1 ••. 1 0. 1 0.7 1. 5 ·-=· ·-·. 0 0.4 o. 0 C" ·-·. .-. 
·=· 12. 1 

l.i.lt"il.1.I o. 0 0.6 0. :3 0.6 o. 1 o. 1 1 • :3 12. 0 

!'Hi.I o. 0 o. :3 0.9 ·:· ·-·. 1 ·:· ·-=· ·-· · ·-· 1 ·=· . ·-· '3. 4 1 :=:. :3 

nt·-11. • .1 o. 1 0.:::: 0.6 .-. ...,. c. • .. 2.4 4.5 1 o. 6 2:3. 4 

TOTAL 1. 0 24. 0 ·~·:- ·=-·-··-·. ·-· 24.4 1 0. 0 .: .. 7 • ••• 12.2 



PALISADES l>HND ROSE DATA FDR 3 . .a-"74 

DIR. 1-3 3-7 7-12 12-18 18-24. 24-UP TOTAL AV1:;. IJJ I ~m 
SPEED .(MPH) 

N o.o 0.8 5. '3 o. '3 o. 0 o. 0 7 .., 
I • I 9.5 

NNE o.o 2.2 2.2 o.o o. 0 o. 0 4.3 ~ ..,. '='. ,. 

NE I). 4 1. 7 .0. :3 0. (I o. 0 0. 0 2.4 4.7 

ENE o.o 2.2 0. 1 0. 1 0. (I o.o 2.4 5.1 

E . o. 1 1. 7 2.6 I). 3 o. 0 0. (I 4.7 7.7 

ES:E 0. 1 2.3 5. E· 3.4 2.7 0.7 14.8 1o.5 

S:E o. 1 1._7 5.0 1 .-, . .;, 2.4 o. 1 . 10.8 11. 6 

(') 
S::S:E o. 0 1. 1 3.4 0.7 o. 0 o. 0 5.1 '3. 1 

I 

'° :s: 0.3 o. ·3 2.4 0.4 o. 0 I). I) 4.0 8.0 

S:S:l.~I 0. 0 0.7 2.2 0 .-. 
• C• o.o I). (I :3. 6 '3. 0 

:S:l.J o. 0 o. :3 1. 3 0. 1 0. (I o.o 1. 7 9.3 

l.1J:S:l.1J 0. 1· 0.9 1 ·=-• i;;;. 3.6 0.9 o. 0 6.9 13.0 

l.1.I o. 1 1. 1 1. 3 0.4 0.7 (I. 4 4.0 12.5 

1.1.lt"i l.1.I 0. 1 0.9 1. 2 1. 7 I). '3 o. 5 &::' &::' .:J • ._. 1:3. 9 

Ml.1.i o. 1 o. 1 1. 3 1. 7 1. 9 ·~ ·'j .:. . ._. 7.5 19.8 

t·~Ml.1.I 0. 1 0.4 1. 1 :3. 4 3.8 2.7 11. 4 l '3. 1 

TOTAL 1. 7 19. 1 37.1 1 '3. 0 1 '=' ·'j ._. . ._. 6 • .7 96.9 11. 5 

• • • 



• • • 
PALISADES: l.1.II l'iD F.:DS:E DATA FDR 4.-'74 

DIF.:. 1-·-=· •..J :3-7 7-12 12-1::: 18-24 24-UP TOTAL AVG. l,J I MD 
SPEED (MPH) 

t·i o. 0 0.7 ·=· '-. 0 1. 5 0.4 o. 0 4.6 11. 0 

MNE o. 0 0.6 1. 4 o. 0 o. 0 o. 0 ·~ .:. . 0 :::. 4 

t·iE o. 0 1. :::: 0.6 o. 0 0. 0 0. 0 1. :3 .-
'='. 0 

Et·~E 0.4 1. 0 0.7 o. 0 o. 0 0. 0 .-, 1 C" ..,. .:. . ._1 • I 

E 0. :3 1. 5 .-, 0 0.3 o. 0 o. 0 4. 1 ..., ·j .:. . 
( . ·-· 

ESE o. 1 1. 3 1. 0 1.5 0. :3 o. 0 4.2 10.5 

:S:E o. 1 0. :3 6.2 :3. :3 1. :3 o. :::: 12.4 1~:. 5 

() S::S:E o. 0 1. 4 C" .-, 2.2 o. 0 o. I) ::: . ::: 1o.2 I ·-· • c. I-' 
0 :s: o. I) 1. 0 ·=· ·=-&:;. • -· 0.7 o. 0 o. 0 4. E. ·~. ::: 

s: s: l.1.I o. 0 1. 0 1. :::: 0. :3 o. 1 o. 0 o"j .-. 
·-•• C• 1 0. 1 

S:l.1.I o. 1 0.6 .-, 
.:. . 0 1.:3 o. 0 o. 0 :3. '3 1 0. 0 

l.1.IS:l.1.I o. 0 1 • ::: C" C" 7. 
.., o. 1 o. 0 15. 1 11. 9 ·-·. ·-· .. 

l.1.I 0. :~: 1. 5 4 q . -· .-, 
.;, .. 9 0.6 0. :::: 11. 5 11. 4 

l.1.lt·if.1.I o. 0 1. 1 0. :::: 1. :3 0.4 o. 1 .-. .-. .:., . • c. 12. 1 

Ml.r.I o. 1 1. 7 1. :::: o. 1 1. 1 ·=· 7 '- • I 
-, .-• .• t:• 16.5 

t-ir·ir .. .1 0. 0 1. 4 2. ::: 2.2 2.5 1. 4 1 0. :::: 15. E· 

TOTAL 1. 5 1::::. 0 4 o. :::: 27.4 .: .. ·:.- C' .-. ·-' .. ;. • ••• 11. 8 



PALISADES WIMD ROSE DATA FOF.'. 5.-·?4 

DIR. 1-3 3-7 7-12 12-18 1:::-24 24-UP TOTAL AVG. l.1.II~iD 

SPEED (MPH) 

~i. 0.8 3. 5 1. 3 1. I) 0. I) o. 0 6.6 E .• 7 

NNE 0.6 2.1 1. 0 0. :3 I). 0 0. I) 3. •3 6. 3 

NE 0. 3 2 oj • i..;. o. 0 0. 0 o.o o. 0 2.5 4. I) 

ENE 0.3 1. 5 o. 0 o.o 0. 0 o. 0 1. 8 4.2 

E 0.4 -:. ·:. 
'- • .... 0.8 0. 1 o. 0 0. I) :3. 7 6.1 

ESE 0.0 3.4 4.4 :3. 4 1. :3 0. 0 12.4 1o.3 

SE I). 1 1. 4 5.8 5.8 1. 8 0. I) 14.9 12.0 
(') 
I ....,, S:S:E 0. 0 1. 1 3.4 0.6 0.4 o. 0 5.5 10.0 ....,, 

,-. 
~ 0.4 0.7 1. 0 0. 1. o. 0 o. 0 oj -:> 

i;;. ...... 6.9 

SSW o. 0 0.6 1. 4 0.0 o.o o. 0 2. (I 8.2 

s1.~1 0.1 0.6 1. 1 0. 1 o. 0 0. I) 2.0 7.5 

l.1J:S:l.J o. 1 2.5 2~0 1.8 0.0 o.o ,. C" 
f:. •._I 8. '3 

lJ 0. 1 1. 7 2.9 C"- .... 
._I• .:;,1 0.7 I). I) 1o.8 11. 5 

l.i.ltil.1.I I). 6 I). 7 2.1 1. 3 I). 3 0. 0 4.9 '3. 4 

~il.1.I I). 6 1. 7 ·=- ..,. 
&..;. • I 2.0 .-. ·:) c.. &..;. I). :3 1 0. I) 13.3 

t·~t-i l>.1 0.4 1.:3 4.4 1. 0 1. ~: 1. 7 10. 0 13. I) 

TOTAL 4.9 -::07 -=-L-1 .... 34.1 ·""t·::O C• 
..:. .... ·-· 8.0 .-, C" .::; •. _1 99.6 1o.1 

• • • 



• • • 
PAL I :S:ADE:S: l.i.IIND RO:S:E DATA FDR E,./74 

DIR. 1-3 ·':I-'? ·-· ' 7-12 12-18 18-24 24-UP TOTAL A1
•••

16. l.1.II~rn 

SPEED (MPH) 

M 0. E· .-. C" 

..:,. .. ·-· 1 ·::o ..... o. 0 o. 0 o • 0 C' .-, 

·-· • .J 
6.0 

MNE 0.7 .-. C' 1. 5 o. 0 o. 0 o. 0 C' ..,. C' •::O .:, . • . J ·-'. ( ·-· .. _. 

t·iE 0.6 ·=· ·=-L.... -· 0.4 o. 0 o. 0 o. 0 :3. 9 4 "? • I 

HiE 0. :3 4. 0 o. 0 o. 0 o. 0 o. 0 4.3 4.4 

E 0.6 .-. C' 

c.. -· 0. :3 o. 0 o. 0 o. 0 ~3. :3 C' . ..... 1 

ESE o. 0 ·=· ·=-..... "" 0.6 o. 0 o. 0 o. 0 ·=- ·=-L.... ·-· 
5s :3 

SE o. 1 -::. 
L-. 1 4.6 o. 0 o. I) o. 0 6.8 7.9 

() SSE o. 1 2.4 1o.3 1. 1 o. 0 o. 0 1 ·-=- ·~ 9. 1 I ..., • J 

I-' 

"' :s: 0. :3 -::. Q 1 m ::: o. 0 0. 0 0. 0 5. 0 E .• 3 L... • ... 

SSlJ o. 1 1 ·=· . ,_, 0.6 o. 0 o. 0 o. 0 2.5 5.7 

Sl.i.I o. 1 1. 7 0. ::: o. 0 o. 0 o. 0 2.6 E·. 0 

l.1.ISl.~I 0.4 1. :3 .-, 
.::. . 1 0.3 o. 1 o. 0 4 "? • I 

....,. .-, 
•.• . :J 

l.1.I 0.4 4.2 -, .-. ( • c. ·=· ·=-L- • ... 0.6 o. 0 15.3 ·:.a. 5 

l.1.lr-il.1.I o. 0 ·::O Q .-, C" 1. 0 0.4 0. :3 "'? 1 '31. E· L... .... c.. ·-· f . 
t·il.1.I 0.3 .-. .-. 

C:. • C• 1 • ::: 2.4 1 ·=· ..... 1. 2 ·~ '7 ... • I 
1 ·::o q 

.... • J 

t-it·il.1.I o. 1 4. 0 1. 4 0. :~: 0.7 0.4 E .• '3 '3. 4 

TOTAL 4.7 45. 1 .-.-:i 
.;, ( . 1 "7 ·::. 

I • -· ·-=· ·-·. 1 1. '3 •3•3. ·:.a .-. .-. 
·=- • .::. 



PALIS:ADES: l)JI ND ROS:E DATA FOR 7/74 

DIR. 1-:3 :3-7 7-12 12-1:=: 18-24 24-UP TOTAL AVG. hJIND 
S:PEEI1 (MPH) 

M I). 3' 4. 1 1. 6 0. 0 o.o 0. 0 6.0 5.7 

NNE 0.4 1. 6 0.4 0.0 o. 0 o. 0 .-, 't:' 

.:. . ·-· 4. '3 

NE 1 ·::. • i;:. 
1 .... . .::. o. 0 o. 0 o. 0 o. 0 2.4 ·-=· ·=-·-·. L... 

Et·1E 0.6 ·::. ·=-L.... £,,;;.• o. 0 o. 0 o. 0 o. 0 :3. 4 3.9 

E o. 1 1 • :=: 0. :3 o. 0 o. 0 o. 0 ·=· ·::. i;:. ...... 
C" ·-:> ·-· .. _. 

E:S:E o. 0 ·::. q 
L... .... 4.4 1. 9 o. 1 o. 0 '3. 4 ·3. 2 

:S:E 0. :3 . -. 
.::. . 1 '3. 0 o . 1 o. 1 o. 0 11. 6 8.8 

n :S::S:E o. 1 1. ·::i :3. 4 o. 
I 

0 o. 0 o. 0 5.4 ::: • 1 
..... 
w .,... 

.;. ... o. 0 ·=- "? &... • I o. 1 o. 0 0. 0 o. 0 2.8 5.4 

-s: :s: l.1J o. 1 1. 6 o. :3 o. 0 o. 0 o. 0 ·::. ...... 1 5.1 

:S:l.1.I 0. :3 1. :3 o. 1 0.0 o. 0 0. 0 1. :=: 4.6 

l.1J:S:l.1J o. 0 ·::. C' ·::. 0 o. 1 o. 0 o. 0 5.4 7 -=· 
L.... ·-· L-.• ·-· I • &... 

l.1.I 0.4 :3. 4 .... C" 

.. . ·-' :3. 1 o. 0 o. 0 14.4 Ct .-• 
.... • :J 

l.1.I t·~ 1 .. .1 0.6 2.4 ·=· ...... 1 0. :3 o. 0 o. 0 C" .-. 

·-· • . :J 6.7 

Nl.1.I 0.9 :3. 4 1. 2 .-. '""' .;. .. .:. 0. :3 o . 0 ·:.-. 0 9.4 

t·~ t·~ l.oJ 0.6 .-. .;:. . 1 4.4 1. 0 1. 5 o. 0 15.6 8.4 

TOTAL E·. 0 4·-=· "? .-.~ .., ·;a. ·3 ·::. 1 o. 0 99.4 7.7 ·-' • I ·=-· ( • ( i;;;.. 

• • • 



• • • 
PAL I :S:AI1E:S: l.1.l I ~iD F<:O:S:E DATA FOi? ::: .. ···74 

DIP. 1-:3 :3-7 7-12 12-1:3 1:3-24 24-UP TOTAL A'·/l;i. 1.1.1 rnri 
:S:PEED (MPH) 

t·i (I. :3 ·=· --=-.._ . ._. 
.-, 
-~. (I o. 0 o. (I o. 0 C' C' 

·-• 11 ·-· 

.: •• :=: 

t·H·iE 0.5 ·=- -=-L... L.. 1.:3 o. 0 o. 0 o. 0 4. 0 6. 0 

t·iE 0.4 .-. c.. 0 o. 0 o. 0 o. 0 o. 0 2.4 4 ·? . ·-· 
Et-iE 0.4 1. ·::i o. 0 o. 0 o. 0 o. 0 ·=· ·-=· 4. 1 

L-. ·-· 

E 0. :::: ·-=· ·-·. 1 0. :::: o. 0 o. 0 o. 0 :~:. 6 C' ·-·. 0 

E:S:E 0. :::: 4. :3 4.7 o. C' o. 0 o. 0 1 0. :3 
~ .-, 

._1 , .• c. 

n :s:E o. 1 -:0 
L... 0 

.- C' t:• •. _1 
·? ·-·. 1 o. 0 o. 0 11. 7 9.6 

I 
I-' :S::S:E o. 1 4. :::: 5.5 o. 1 o. 0 o. 0 1 0. 1 "? ·~ 

~ 

I • -J 

:s: o. 1 4. 7 1. :3 o. 0 o. 0 o. 0 E .• 2 C" .-. 

I ·-·. ·=· 

:s::S:l.1J o. 1 -:0 
L... 0 0. :3 o. 0 o. 0 o. 0 2.4 4.9 

:S: l.1.I 0.5 1. 7 o. 1 o. 0 o. 0 o. 0 ·=· L... 4 4. :3 

l.1.l:S:l.1.I o. 1 1 q 1. 5 o. 0 o. 0 o. 0 ·-:. C' 
.- .., 

• J 
·-·. ·-' b. ' 

l.1.l o. 1 .-. 
-~. 1 7 

I • 1 :3. 4 o. 0 o. 1 1 :3. :3 •3 • .:. 

1.1.lt·il.1.I o. 1 2. €1 1. 7 I). ::: o. 4 o. 0 C' .- '3 D 1 
I 

.J. I:• 

t·il.1.I 0.4 1.'3 . -. .-. 1 7 0.5 o . 0 ·=· .-. ·:.a. ·:.a 
. ;, .. ·=· • I ·-·. .; . 

t·inl.1.I o. 0 .-. 2 2.4 1. :3 1. E. o. 0 
.., C' 11. 5 

c.. .. • _1 

TOTAL 4. 0 42. E· :;:·:.-. 5 11. 0 ·=· L.... 6 o. 1 •3•3. '3 .-. 
C• • 0 



PALISADES: ~JIND RDS:E DATA FDR 9/74 

II IR. 1-:3 :3-7 7-12 12-18 18-24 24-UP TOTAL A1
•.·

113. l..JI NII 
SPEED <MPH) 

N o. 0 ·::o ..... 1 1 ·::i . -· 0.4 o. 0 o. 0 4.4 7.5 

t·it"-f E o. :3 1. 0 1. 0 0. 0 o. 0 o. I) ·2. 2 .- 7 bo I 

NE 0.4 1. 9 0.3 0.0 o. 0 o. 0 -::. ... 
L-• b 5.0 

E~iE 0.3 4.6 o.o 0. 0 o. 0 o. 0 4. •3 4 ·:i . -· 
E o. 4 ·::o 0 0.6 0. 0 0.0 o. 0 .-, ..., 5. :3 ..... o;.o .,;. .. ' 

E:S:E I). 4 5.6 2.2 o. 0 0. I) o. I) ·=· ·=-·-·. L-
6. 1 

:S:E 0. 0 1 ·::i "7 Q 0. I) o. 0 0. 0 '3. '3 8.2 . -· I • .• 

n 
I S:S:E 0.4 3.5 .- C' 

'=·· ·-· o.o o. I) o. 0 10.4 7.4 
I-' 
U1 

s: o. 0 :3. 1 :311 7 0. 0 o. I) I). I) 6.8 6.9 

·s::s:1.1.1 o. 1 2.5 0.7 o. 0 o.o o.o .-. .... 
.;.. .. ;:, 5.9 

:S:l.1J o. :3 2.6 o. :3 o.o o. 0 o. 0 3. :3 C' Q ·-·. -· 

1.1.l:S:l.1.I 0.4 1. :=: :3. :3 0.4 o. 0 o. 0 6.0 8.0 

1 ••. 1 o.o 1. 4 5.4 •"j C' 
._. • ._I I) •::> . ·-· 0.7 11. 8 1 ·=- ·=-......... 

l.1.lt·il.J 0. 1 1. 5 0.8 1. 0 0.4 0. :3 4 ..... . .::. 11. 1 

t"i 1 .• 1 I). I) 0.4 0.7 1. 0 n .-
- • b 1. 7 4.3 18.3 

MN l.o.I 0.3 1 "7 • I ·~· ·-·. 1 1 ·=· . ·-· 1 "7 
• I 4. '3 13.3 1:3. 6 

TOTAL :3. 5 .-.. -. .-. 
.:.•·=· • ~ 3'3. 0 8.1 3.5 7.5 ·:.i·:.i. 9 '3. 7 

• • • 



• • • 
PAL I S:AI1ES: l.1.I INU RDS:E IIATA FDR 10/74 

DIR. 1-'=' ·.;:) 3-7 7-12 12-18 18-24 24-UP TOTAL AVI~. 1,.1 IND 
:S:PEED <MPH) 

t·i o. 1 1. 6 .-, 1 I). :3 o. 1 o. 0 C' ·=- ::: • ·3 .:, . 
·-·· 0 

t·mE o. 1 1 • 1 o. •3 0.5 o. 0 o. 0 2.7 7.5 

ME 0.5 0. •3 0. :3 o. 0 o. 0 o. 0 1. 7 C' ·::. .J. L-

ENE 0.4 .-. . .. 
.::.. 0 o . 1 o. 0 o. 0 o. 0 :3. 1 4.7 

E 0.5 .-.. -. .;.. • c. o. 0 o. 0 o. 0 o. 0 :3. ::: 4. 1 

ES:E 0.4 ·:· ·-·. 0 1. 5 0.4 o. 0 o. 0 5.2 6.5 

S:E o. 1 1.'3 C' ·:. ·-·· ~ 1 • :::: o. 0 o. 0 8.6 9.5 
() 
I SS:E o. 0 1 "? ·=.-. •3 o. :3 o. 0 o. 0 1 ·-· C" :3. '3 1--' o I c. •. J 

°' :s: o. 0 .-. .-. '3. :3 o. 0 o. 0 o. 0 1 ·=- 1 :=:. 1 c.. ·=· ..... 
:S::S:l.1.I o. 0 1. 9 4. :=: o. 0 o. 0 o. 0 . - ....,. 

0. ( 
........ 
( . ( 

:S:l.1.I o. 0 0.4 .-. 
.::. . 0 o. 0 o. 0 o. 0 2.4 :3. 4 

l.1J:~:!.1.I o. 1 I) 0 :=: :::: . .::. 0 .. :3 o. 0 o. 0 5.4 8.8 

1.1.I o. 0 0.7 C" ·::o 4.4 0.5 o. 1 11. 0 1-=· 1 ·-·. a;:. ..... 
l.1.IMl.1.I 0.3 0.5 2. E. 1. 1 1. 9 0.5 E .• 9 13. '3 

t·il.1.I o. 0 0.4 1. 1 0.3 o. 1 1. 6 •J C' 
•-J • • J 1 ·::i ·::o 

-· • I;:;.. 

~i r-i l.1.I o. 0 0. ~: .-. 1 1 . :::: 1. 6 .-. --. ::: • E. 17. •3 ·=·. c:.. ·=· 

TOTAL 2.7 2:3. :3 C'·=· ·=· . _ ....... ·-· 11. 8 4.3 4.6 •••• 1 0. 1 



PAL I :S:ADE:S: IAIIND ROSE DATA FOR 11...-?4 

DIF.:. 1-:3 3-7 7-12 12-18 18-24 24-UP TOTAL A1·l6. l.1.IIND 
SPEED (MPH) 

N 0.0 o. 1 0.6 0.4 I). (I o. 0 1. 1 10.8 

NNE o. 0 1. 1 1. 0 0.0 o. 0 0. 0 2.1 ..., .-. 
i •. ;, 

NE o. 0 2.5 O. E· o.o o. 0 0. 0 3.1· 6.0 

Et·iE - 0.3 1. 4 o. :3 0.0 o. 0 o. 0 1. 9 5.5 

E I). 0 2.1 0.4 I). 0 o. 0 o. 0 2.5 5.7 

ES:E 0~3 3.9 2.8 1 ·=· o. 0 o. 0 8.7 ·=- ·=-• 'J ';;}• ~ 

n :SE o. 1 2.1 :3. 9 .-. C" c. •. J 0. 1 o.o 8.7 9.9 
I 
~ 
...J S:SE 0. 1 2.6 5.0 1. 0 o. I) 0. 0 8.7 8.5 

s o. 0 3.5 2.5 0. 1 o. 0 o. 0 E .• 1 6.8 

:S:S:l.1.I I). 1 3.6 1. 5 0. 0 o. 0 o.o 5.3 6.1 

:S:l.1.I 0. 1 1. 4 1. 1 0.0 o. 0 0. 0 2. e. 6.6 

l.1.l:S:l,.J 0. 1 1. 5 2.8 1. 7 o. 0 o.o 6. 1 9 .-, • c. 

l.1.I 0. 0 1. 7 :0 ·:-·-·. ·-· ·=- ·=· L-. L- 1. 1 0. 1 :3. 5 11. '3 

l,Jt·i l.1.I 0.0 0. :3 0.8 1 .-, • c. .-. ~ ·=· • •. :3. '3 10. I) 21. 9 

Nl,.1 o.o o. 1 1. 4 :3. 7 4 7 • I 5.8 15.8 21.7 

Mt·il.1.I 0. 0 o. 1 I). ::: 1. 4 1. 4 4.9 ::: • E. ·=·C" "? L-·-· • I 

TOTAL 1 ·=-• L- ·28. 1 .-.. -. ~ .::.·=- ... 16. 1 11. 1 14.7 •••• 13.4 

• • • 
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APPENDIX D 

COMPARISON OF PALISADES, MUSKEGON AND 
UNIVERSITY OF MICHIGAN STATION P03A 

SEASONAL AND ANNUAL WIND ROSES WITH DATA PRINTOUT . ~-



SPEIOD CLASS (t1PHI 
:i.i l."l '"' J~., H., 11.·1 

1 - 1111 
NUS FllU. IJltlD Rast; 19 7 3-19 7 4 

SPElD CLASS IMPHl 
l.3 :S.D ?.O ·1z.o 18-<l »·t -· PALISADES IUNll ROSE .. 19 7 3 

: . 

SPE€D CLAS '5 ll'IPH I 
1.0 a.11 ·1.11 12 .o 11.0 :it .o ••••• 

114lV 111ttt 1'1NC ROSf 19 73 

Figure o-1. Wind roses for September, October, ·November • 
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SPEtD CLR~5 i~DHJ 

il-u :J,s s.s 10.s l6.S 21.s 

N!.iS WINTEP. 1-HND ROSE l73--7'1-l 

Figure D-2. Wind roses for December, January, February 1973-1974. 

I 
' 

\ 
\ 
\ 
\ 

\ 
i 

l 
I 



t:1 
I 
w 

·-

i 

( 
I 
\ 
\ 

\ 

\ 

· .... 

-..... __ 

'---- - .. ___ -· ---·--· _______ ... -···-··/ 

==-=-·--tl!!J!ll!iU·---·­

~-·-···-

. ..... 

'· •. 

'" '\ 
\ 

\ iS 

l 

\ 

I 

\ 
i 
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"11-l':. SPIWJ~ !Jl'~U F!;,5i.:. C73·7'1-i 

Figure .D-3. Wind roses for March, April, May, June. 
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SPEt::D CLASS lf'PHl 

1.:i :i.o 7.<i 12.u l~-~ 2~.a 

s 

=-::tm!IC ____ _ 

UNl V MlLH W i.N;:) Rl'l:JE 

\ 

\' ," 

Figure D-4. Wind rose for July, August 1973. 
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SPEED cu:;: .. ·-; n·1:-r.'J 
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5P[t:IJ CLA!:.S niPrll 

'·J;.JS SJ11!1EP. W.i. •;i) PuSi:: i i'J -"?It i 

Figure D-5. Wind roses for June, July, August . 
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Figure D-6. Wind rose for September, October, November 1974. 
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Figure D-7. Wind roses for Annual, 1973-1974 • 
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• • • 
PALISADES: l.1.I I ~iD F.'.DS:E Dl=tTA FDR· FALL 1973 

DIR. 1-·? ·-· :3-7 7-12 12-18 18-24 24-UP TOTAL A'·/13. l.i.IIND 
S:PEED (MPH) 

n o. 0 1 ·=· 1. 1 0.4 0.2 o. 0 .-, 0 l=I 7 
• L... . .:, .. •-• • I 

t·U·iE 0.2 1. 6 1 .-. • -.:> 0.2 o. 0 o. 0 ·-=· •'j ·-·. ·-· ... ~ 

t:-. ( 

t·iE 0.2 1. 6 0. '3 o. 0 o. 0 o. 0 
.-. ...., 
C.11 ( e .. 1 

Et"iE o. 1 1. 8 0. :3 o. 0 o. 0 o. 0 .-. .-, 
c. • .::. 5. :3 

E 0. :3 .-. C" 
.::. •. J 0.4 o. 0 o. 0 o. 0 ·-=· ·=-

·-·. L-

C" 

·-' · 1 

E:S:E o. 1 .-. .-. 
·=· · ·~ 4.4 .-. c.. 1 I). 1 o. 0 10.5 :3. ·3 

:S:E o. 1 ·=· L.... 1 ...., C" ... ·-· :3. 7 1. 5 o. 0 14.8 11. 2 

t:j 
:s:sE o. 1 .-. .-. -:> I) 0. :3 o. I) 0. 0 10. 2 .-. 0 

I c. • . ;, I • C• • ,_, 

00 

:s: o. 0 .-. C" 

·=·. ·-· 1. 7 o. 0 o. 0 o. 0 C' .-, 
._1 • • ;;. 6. E· 

S:S:l.1.I 0.2 1 q 0.7 o. 0 o. 0 o. 0 ·=· Q 5.9 . -· !,,;_ .... 

:s:1.i.1 0.2 1. 1 0. 9 o. 0 o. 0 o. 0 .-. ·-=-c. • ._. 6. :3 

l.1JS:l.~I o. 1 1 • :;: .-. c. • 1 0. :3 o. 0 o. 0 4. :::: :=:. 7 

l.1.I o. 0 1. 7 ·=· .., 
2a2 1. 1 0.6 :3. 6 12.8 L.... .. 

l.1.lt"il.1.I o. 1 0. 9 1 ·::. • L... 1. 6 0. :=: 0. :;: 4. 9 1 :3. 1 

n1 ... 1 o. 1 0. 9 1.:::: .-. 1 1. C" :3. 1 :=- q 1 '3 • .:. c.. ._1 -·. -· 

t"1t·il.1J o. l) 0.6 .-. .- :~:. 2 2 •'j 4. :~: 13. 0 19. 1 .::. • t:• . ·-· 

TOTAL ·=· L... • 1 ·=··=- q L-•-·. -· :36. 2 17. 1 ...., C" 

.. . ·-· ·=· ·=· ·-·. L.. •••• 11. 4 



PALI:S:ADES: l.1.II~iD RO:S:E DATA FDF.:· WINTER 1973-1974 

It IR. 1-:;: :~:-7 7-12 12-1::: 1B-24 24-UP TOTAL AVG. 1 • .JI~m 

·S:PEED <MPH) 

M o. 0 0.5 0.5 0.4 o. 1 o. 1 1. 5 11. 0 

Nt·iE o. 0 0.5 0. 9 o. 1 o. 0 o. 0 1. 5 1. 7 

t·iE o. 1 1. '3 0.4 o. 0 o. 0 o. 0 2.4 r:: ·=-.J • ._. 

HiE o. 1 ·=- ·-=· ..... ..., 0.5 o. 0 o. 0 o. 0 2. '3 5.4 

E 0.2 "':• ·':I ·-· .. _, 1. 7 o. 0 o. 0 o. 0 5. 1 5. '3 

ES:E o. 0 ·::o "7 C" 0 ·"j ·-=· 1. :3 o. 0 12.4 11. 2 ..... I ·-' · ·-·. ·-· 

S:E o. 1 ·=· ·J .... . ..., C" ·-' . 0 4. 0 1. 4 I}. 0 12.9 11. 5 
0 
I SSE o. 0 1. 7 3.5 1. 1 o. 0 o. 0 6.4 '3. I} l.O 

·s: o. 1 1. 8 ·=- ... ._. 0 o. :3 o. 0 o. 0 4.8 "7 •::0 
I • CJ 

S::S:l.1.I o. 0 1. 7 ·=- ·=· ......... o. 1 o. 0 o. 0 4. 0 7.5 

:S:l.1.I o. 0 I). '3 ·::. C' 
'-. ·-' 0.6 o. 0 o. 0 4. 0 9.0 

l.1.I :s: l.1.I o. 0 0.5 .-.. -. c.. c. 4. 0 0.5 o. 0 "7 .oj 
I • ·-' 12.7 

l.1.I o. 0 0. :3 1. :3 1 q . -· 1. 5 0.6 5.7 16. 0 

l.1.lt"il.1.I o. 0 0. 3 1. 4 2.4 1 q . -· 1. 4 -, C" 

( . ·-· 17.4 

t"il.1.I o. 0 0.2 0.6 ·::o q 
L... -· 

4 ·::o ..... 2. E. 10.5 20. 3 

t·it-il.1.I (I • 0 0.4 0.4 1. 0 1. 1 .-, .-. 
c.. c. 5 • 1 22.6 

TOTAL 1. 0 21. :3 :31). 5 .-, .-. ·=- 1 ·=- 1 6.9 94. (I 11. "7 
c.c.. L.- ...... I 

• • • 



• • • 
PAL I :S:ADES l•JHrn R.O:S:E DATA FOF.: SPRING 1974 

DIR. 1-:3 ~:-7 7-12 12-1:=: 1:=:-24 24-UP TOTAL A1
•••

1t3. l.1.IINI1 
:S:PEEII (MPH) 

t·~ o. :3 1. 7 ·-=· -·. 1 1 .-, • c. o. 1 o. 0 6. :~: :3. '3' 

MME 0.2 1. 6 1. 5 o. 1 0. 0 o. 0 :3114 .: .. ·::-

ME 0.2 1. :3 o. :::: o. 0 o. 0 o. 0 .-. .-. c. • . :J 4. :3 

ENE 0.2 1. 6 0. :3 o. 0 o. 0 o. 0 .-. c.. 1 C" 
.~. 0 

E 0. 3 1 .. :::: 1. :3 0.2 o. 0 o. 0 4. 1 ? 
I a 1 

E:S:E o. 1 ·=- ·-=· 
L... ·-· 

.-. -;-.:;. .... .-.. -. 
c.. ·=- 1. 4 0.2 10.5 10.4 

:S:E o. 1 1 ·::. C" .- :3. E· 1. ·=· o. ·-=· 12e7 12.4 . '- ·-·. t;:. ·-· ·-· 
t1 
I :S::S:E o. 0 1 ·::. 4. 0 1 ·::. o. 1 o. 0 6.4 '3. ::: ....... . '- • L.. 

0 

:::;: 0.2 0. 9 ·=· L... 1 0.4 o. 0 o. 0 :3m 6 ·:r c-·-·. ·-' 

:s: :s: 1 .•. 1 o. 0 0.7 1. :3 0.6 o. 0 o. 0 :3a 1 q ·::. 
.... L-

:s:1.~1 o. 1 0.5 1. 5 0.5 I). 0 o. 0 ·=- ~ 
L-. ·-· 

q ·;:. ......... 

·l.1.l:S:IAI o. 1 1 .-. • •;:i 2. ·:.- 4.4 o. 4 o. I) '3. 4 11. 5 

l.1.I 0.2 1. 4 ·:o 0 ::::a2 o. E· 0.2 .-. -:- 11. 6 ·-·. ·=·. ( 
l.1.lt·~ '·'·' 0.2 0. 9 1. 2 1. 4 o. E· 0.2 4.6 11. '3 

t-11.rJ o. 3 1 ·;:. 1 q 1 ·-=· 1. ::: 1.9 :=:D :3 16. :3 . '- . -· • •...J 

t·~Mhl 0.2 1. I) .-, -, .-.. -, ·=· c:' 1. q 1o.6 16. 1 c. II ( c. II.::. '-. ._1 
D .• 

TOTAL .-, -., c. • .. 21. 4 ::::7114 ·=··":· ,__._ .. 0 '3. 4 4 q . -· 9:3. ::: 11. 1 



PALISADES: l.r.IIND F.:OS:E DATA FOR .SUMMER 1974 

DIR. 1-:3 :;:-7 7-12 12-18 18-24 24-UP TOTAL AVG. lr.II ND 
SPEED (MPH) 

N 0.4 3.3 .-. 
.::. . 0 o.o o. 0 o. 0 C' .-

·-·. '=• 6.2 

NNE 0.6 2.4 1. 1 o.o o. I) o. 0 4. 1 5 ....,. • i 

NE 0.7 ·=- 1 o. 1 I). 0 I). 0 o. 0 ·=· ·~ 4 ·=-~- L- • ... • L-

E~~E 0.4 2. '3 o. I) o. 0 I). I) o. 0 .-. .-. 
.:J • • ;, 4.2 

E I). :3 2.5 0.3 I). 0 o. 0 o. 0 :3. 1 5. 1 

ESE 0. 1 3.4 ·-=· ·=-·-·· ~ 0.8 o. 0 o. 0 7.5 7. :3 

SE 0.2 2. 1 6.6 1. 1 o. 0 o. 0 1 o. 0 8.9 

ti 
I 

:s::s:E o. 1 ·::O q 
L-. -· 6.4 0.4 o. 0 o. 0 9.9 8.3 

.... .... ·-::- o. 1 3.5 1. 1 o. 0 o. 0 o. 0 4 "?- 5. •3 •j • I 

S:S:l.1J o. 1 1. :3 0.4 0.0 o. 0 o. 0 ·=- . ., 
"-. ·-· C' ...... 

·-' • c. 

S:l.rJ o. :3 1. 6 0.4 o. 0 o. 0 o. 0 ·=- ·-=-L-. ·-· 5.1 

I IJ.I ::;:1,.1 0.2 ·=· 1 .-. 1 o. 1 o. 0 o. 0 4.5 '? 1 I L-. .::. . I • 
I 

1.rJ 0.3 .-, C' 
• .=,, •• • J 7. :~: .-, 

.:.. . 1 0.2 o. 0 14.5 ·=- C' -· . -· 
1.1.INl.1.I 0.2 2.6 ·=· L-. 1 0.7 i). :3 o. 1 E .• 0 :=:. 6 

Nl.rJ 0.5 .-. .::. . ....,. ·=· ·J ( L- • . _. 2.4 0.7 0.4 '3. 0 10.8 

NNl.r.I 0.2 4.7 .-. ..., .::. . ( 0. ·;i 1. 3 o. 1 ·=.-. 9 •:. C' -·. ·-· 

TOTAL 4. ·;i 4:3. 8 :::::=:. 1 9.6 ·:i ... 
~-I!:• 0.7 •39. 7 ..,. ~ 

I • ... 

• • • 



• • • 
PAL I :S:ADES: l.1.IIND ~:OS:E DATA FOP FALL 1974 

DIR. 1-3 3-7 7-12 12-18 1 :::-24 24-UP TOTAL A•.,.•r:;. l.1.I I ~m 
:S:PEED <MPH) 

t·i o. 0 1. :3 1 ·::i . -· 0.5 o. 0 o. 0 ·-=· ·-· . ::: ::: • E· 

MME o. 1 1. 1 1. 0 0.2 o. 0 o. 0 ·=· ·-=· 
L... ·-· 

7 
I • ·=-'--

r·iE 0.3 1. C• ·-· 0.4 o. (I o. 0 o. 0 ·=· C' 5.4 '--. ·-' 

Et·iE 0. :3 ·=• C• 
L... ·-· 

o. 1 o. 0 o. 0 o. 0 .-. .-. 
• :.1 II .:J 

C' 

·-· . 0 

E 0. :3 .-. ...., 0.3 o. 0 o. 0 o. 0 ·-=· ·-=· C' 0 c. • •. ·-·. ·-· ·-·. 
E:SE 0.4 4. 1 .-. .-. 0.7 o. 0 o. 0 7.4 7 0 c.. c. I . 

SE o. 1 2. 0 C' ....,. ·-·· .. 1. :::: o. 0 o. 0 '3. 1 q ·::. -· ...... 
t1 :SSE 0.2 211 E. ...., .-, 0.6 o. 0 o. 0 1 0. 6 .-. •J 
I 1' a C. C•m ·~ 
~ 
r-J 

·=-· o. 0 :~:. 1 C' .-. o. 0 o. 0 o. 0 :3. 4 ....,. C' 
.;.. ... ·-·. c. ( . ·-' 

S:S:l.1J o. 1 .... ...., c.. ,. 2.4 o. 0 o. 0 o. 0 5. 1 E .• :3 

:s: l.1.I o. 1 1. 5 1. 3 o. 0 o. 0 o. 0 2. '3 E .• 8 

l.11:::1 .. .1 0.2 1. 4 ·-=· ·-:. 1. 0 o. 0 o. 0 C' ::: ::: . 7 ·-·. ·-· ·-'. 

l.1.I o. 0 1 ·=· • L... 4. 7 ~:. 4 0. :=: 0. :::: 1 0. 4 12. 1 

J.1.lf·i 1.r.1 o. 1 o. :=: 1. 4 1. 1 ·=· L... • 0 1. 6 7 
I • 0 17. 1 

t·H,J o. 0 o. :~: 1. 1 1. 6 1. :::: ·-=· ·-·. 0 7 ·~ 
I 11 '-' 20. 7 

t·~ t·i l,1J o. 1 o. 7 ·=· ·::· ._. ·-· 1. 5 1. 6 4. 0 10.2 20. 4 

TOTAL .-. C" 30. 0 40. :3 12. 0 E·. ·-:. ::: • '3 ...... 11. 0 c.. ·-' ·-· 



IJ~i IV MICH l.1.IHHI ROS:E DATA FDR SUMMER 1973 

DIR. 1-:3 :3-7 7-12 12-18 1:3-24 24-IJF' TOTAL A'•,•113. l.1.I I ~iD 
SPEED (MF'H) 

N 0.9 1. :::: 2.7 0.5 o. 0 o. 0 5.9 1. 5 

~H"iE 0.4 1. 8 0.5 0. 0 o. 0 o. 0 .-. ...., c. • •. 4.5 

NE 1. 0 1. 2 0.3 0. 0 o. 0 o.o 2.5 :3. 0 

ENE 0.5 1. 6 o. 0 0.0 o. 0 0. 0 .-. .::. . 0 3.0 

E 1. 3 1. 8 o. :3 o.o o. 0 o. 0 ·-=· "? ._.. oJ :3. 4 

E:S:E 0.5 ·::i ·::i 
..... i:;. 1.4 0. 0 0. 0 0. 0 4.2 5.4 

S:E 0.6 1. 7 1. 0 0. 0 o. 0 o. 0 •'j --=-._.. -~ C' ·-=-
..J. ·-· 

S::S:E 0.7 1. 7 0.7 o.o o. 0 o. 0 .-. 
.:) . 1 4.6 

t:1 
I :s: 1. 3 1. :3 o. :3 0. 0 o. 0 o. 0 2.9 3.3 I-' 
w 

:s: :s: 1.~1 ·=- ..., 4 -::i 1. 8 0 ·::i o. 0 o.o 9.0 4.7 ..... ' • L.. • L.. 

:S:l.1.I 0.4 2.2 ·-=· ·=· ·-·. ·-· 0.4 o. 0 o. 0 •S. •3 .., ·-=-' . ·-· 
IJ.l:S: l.1J 0.3 :3. 4 4.1 0. 1 o. 0 o. 0 7.9 7. 1 

l.1J 0. :3 i. 8 0.5 0. 0 o. 0 o. 0 2.5 C' .-._1. b 

l.1Jt·il.1J 0. :3 .-. -~ .::. • c. 0.7 0. 0 o. 0 o. 0 -. .;, .. 1 5.5 

t·il.1J o. 1 1 • :=: 1 ·::i 0. 0 0.0 o. 0 ·:· 1 
,. .., . .... ·-· . '='. ' 

NMl .• J 0.2 ·::. .., 
'- • I 5.2 0. 1 o. 0 o.o :3. 2 7.4 

TOTAL 11. 5 33.5 24.5 1 .-, . .:, o. (I o. 1j 70.7 .-, ,. 
.;, • I 

• • • 
_j 



• • • 
Ut~IV MICH 1 .• JINI1 RDS:E DATA FDR· FALL 1973 

Ir IR. 1-.. =-. _. :~:-? 7-12 12-18 18-24 ;:::4-UP TOTAL AV1;i • 1,.11 trn 
S:PEED (MPH) 

M 0.6 1. 1 1. 1 0. :3 o. 0 0. 0 :3. 0 1. 4 

t·inE 0.6 0.9 0.3 0. 1 0. 0 0.0 1. 8 4.3 

tiE o. :3 1 -:. • a;;;. 0.4 0. 0 0. 0 o. 0 1. 9 5. 1 

ENE 0.8 1. 1 0.6 0. 0 o. 0 o.o -:. ~ 4 ·=-..... '=' •OJ 

E I). :3 1. 8 1. 1 0. 0 o._o o. 0 .-. ~ 4 q .:, . ( . -· 
ES:E·· 0.9 1. 3 1. 5 0. :3 o. 0 o. 0 :=:. 9 6.4 

:S:E 0. E. 1.:3 1. 3 0. :3 o. 0 o. 0 :3. 4 6. 1 

t:J SS:E 1.:3 2.0 1. 7 o . .:. o. 0 o. 0 5.5 E .• 3 I 
I-' 
.i::i. :s: 1. 0 1..7 -:. ·::o 0. 1 o.o o. 0 5.0 5.6 ..... L.;. 

:s::s:1. •. 1 1. 0 2. :3 4 . .:. 1. 1 p.o o. 0 ·::i. 4 7.6 

:S:l.rJ 0.3 1 .-. .. ;,; . --=· •j ·-·· -· ·:· .., 
·-• • I o. 1 o. 0 8.8 11. 1 

1.JS:l.rJ 0.6 1. 7 2.8 -:. -. ..... ( o. 1 o. 0 ? ·=-I • •-• 1 o. 0 

1.rJ 0.3 .-. ·=-c. ..... 2. ·~ 0.7 o. 0 o. 0 6.0 8.0 

1.~INl.r.I 0.3 1. 8 .-, ... 2.0 o. Ci o. 0 -. .- ·:.-. 7 ·=-·· b , .• '=' 

Nl.r.I o. :3 -::- ·=-r.;;. ..... 4. 1 1.5 o. 0 o. 0 :3. 0 9. 1 

Ntil.rJ fl ·=· -..... 2. (I .-. "? 
.;, • I 1.:3 o. 0 o. 0 7.1 9. (I 

TOTAL 9.7 2E .• 4 •':1C' ·=-
·..J·-· • L... 14.4 0.2 o. 0 85. ·::i E .• 7 



• 

• 

• 

APPENDIX E 

HOURLY MINIMUM AVERAGE AND MAXIMUM PARAMETER VALUES 
FOR EACH MONTH AND SEASON FOR 

PALISADES AND UNIVERSITY OF MICHIGAN P03A SITE 

Parameter 1 Wind Speed 

Parameter 2 Wind Direction (not included in minimum 
average or maximum listings) 

Parameter 3 Wind Sigma 

Parameter 4 Air Temperature 

Parameter 5 Temperature Difference 

University of Michigan station data for period July through 

December 1973, Palisades data period Au~ust 1973 through 

December 1974 • 



t:rJ 
I 

I-' 

• 

b. University of l•1ichigan 

MONTH 7 YEAR 73 DAYS ANALYZED 31 PARAMETER ~ 1 

HOUR MIN A'·.·11; MA:,.~ 

1 o. 00 2. :30 15.60 
2 o. 00 2. 5E. 14.70 
·:· ·-· o. 00 2.24 1 ·-=· ·-·. 00 
4 o. 00 2. 4·;.a 11. 90 
C" 

·-' o. 00 2. 4:~: 1o.90 
.:. o. 00 2.42 10. 10 
7 o. 00 2. •31:=: 11. 00 
8 o~ 00 4.40 12.60 
'3 0.50 5. :36 1 :3. 10 

10 o. ·30 .:: .• 4•3 1:3. 00 
11 2.50 7. 2.:. 1:3.'30 
12 :3. E.O ·=-·-·. 02 14.60 
1 .. =-·-· :;:.40 :3. 41 15.70 
14 :3.:30 ·=- .-.. -. ·-· • . :.•·=- 17.60 
15 2.50 0 .-.C' 

·-· • . ;1 . .J 19.:30 
16 o. 00 ·=-·-·. 03 1:::.t.o 
17 2.90 7. E.O 17.20 
1 ·=· ·-· 1. 3 0 E .• :37 1s.::::o 
1 '3 o. 70 5. 17 15.50 
20 o. 00 4.20 14.50 
21 o. 00 2. 7'3 1"3.60 
·=··=-'-'- o. 00 .-. ·-=-~ c.. ·-· ( 13.90 
2:3 o. 00 2.48 14. '30' 
24 o. 00 2 • .:.1 15.90 

SUMMAR'r' o. 00 4 ·=··=-• ·-·L- 1'3.30 

NUMBER OF OB:S:ER'v'AT I DNS: 674 

• • J 



• • • 

a. Palisades b. University of Michigan 
MONTH 8 YEAR 73 DAYS ANALYZED 31 PARAMETER .. 1 8 YEAR 73 DAYS ANALYZED 31 PARA1'1ETER - 1 .. MONTH -
HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 2.00 7.76 15.20 1 o.oo 2.20 10.90 
2 2.90 7.60 15.20 2 o. (II) 21123 10.00 
3 2.50 7.89 14.10 3 0. 0 I) 2.58 9.50 
4 2.90 E:. 00 18.30 4 o.oo 2. 5·3 13. 20 
5 2.50 7.62 15.20 5 0. I) (I 2.61 9.30 
6 2. ·::io 7.62 13.80 6 o. 00 2.00 8.30 

tt:l 7 3.3(1 7.37 1:3.40 7 o.oo 2. 11 8.20 
I 

"'-> 8 3. :30 7. :34 13.20 8 o.oo 3. o·:i 1o.30 
9 2. I) 0 6.90 13.40 9 o.oo 5. 05 11. 20 

10 3. :30 7.23 14. 10 10 1.20 6.79 13.00 
11 3. 10 . 7. 94 25g70 11 3. 0 I) 7.18 11. 70 
12 :3. 80 8. 4:3 1'5'.60 12 3.70 7. :36 12.00 
13 4.20 8. 05 12.50 1:3 3.40 7.65 12. :30 
14 4. 00 9. 11 18. 1 (I. 14 3.10 7. 5'3 12. :30 
15 2.70 9.29 1·:...i:.o 15 1. 20 7o62 1:3 • .:.o 
16 4.00 ·::i. 61 21.70 16 o.oo 7.42· 1:3. 60 

17 2.00 8.68 E~.40 17 1. 50 7. 15 1:3. ·::io 

18 2:00 8.22 21.00 18 o. 70 5.85 13.80' 

19 1. 1 I) 7. 20 23.40 19 o.oo 4.16 '1.3. 40 

20 o. 20 6. :=:2 24.60 20 o.oo 2. '30 11. :::o 

21 1. :30 6.55 25.20 21 o.oo 1.,'35 9.60 

22 3.30 7.05 26.30 ·::>·;) o.oo 1. 82 9.90 
'-'-

23 :3. 10 7. 14 21. 40 23 o.oo 2. 04 11. 50 

24 ·3.60 7.71 18.10 24 o.oo 2.23 11. 30 

SUMMARY o. 20 7.78 26.30 SUMMARY o.oo 4.34 13.90 

NUMBER OF OBSERVATIONS 731 . t·IUMBER OF OBSERVATIONS 744 



a. Palisacles a. Palisades 
MONTH 8 YEAR 73 DAYS ANALYZED 31 PARAMETER - 3 MONTH 8 YEAR 73 DAYS ANALYZED 31 PARAMETER 4 .. = 
HOUR MIN AVG . MAX HOUR Mlli AVG MAX 

1 1.80 9.18 18.10 1 13.10 20.87 28.00 
2 1.20 9. 17 16. 60 2 12.90 20.44 27.40 
3 o. 70 8.53 15.60 3 13. 00 20. 20 26.60 
4 0.60 8.36 17. 00 4 12. 10 19. •;a7 26.10 
5 o. 50 8. 15 14.80 5 11.40 19.62 26.00 
6 1. :30 8. 1 :3 14. '5'(1 6 10.80 19.40 25.30 
7 1.40 7.81 17.20 7 1o.20 19.14 24. ·:io 

t:i::I 8 o. 60 8. 04 14. 2:0 8 10.00 19.01 25.00 I 
9 1. 20 8. 09 15.90 9 11. 60 19.55 25.30 w 

10 2.60 8.85 14.90 10 1:3. 10 20.92 26.00 
11 2.80 9.10 18.20 11 13.30 22.39 27.30 
12 3.00 8.47 14.60 12 14. 10 23~ :~:3 29.40 
13 3.00 8.20 14.40 1:3 16.20 24.16 29.70 
14 2.70 7. 14 11. 80 14 17.80 24. E.7 30. 10 
15 2.30 7.26 1:3. 70 15 18.60 25.20 31. :31) 
16 L80 7.02 16.70 16 17.70 26.43 32.80 
17 2. 3 (I 7.31 19.80 17 16.70 2E .• 82 33.90 
18 1. 70 7.86 18 •. 20. 1:3 16. 1 (I 2E .• 0 0 :;::3. 30 
19 (I. 80 8.64 16.40 19 14.50 25. 2'3 31.90 
2o 0.30 9. 02 19.00 20 14.10 24.73 30. 70 
21 0.60 8.54 17.50 21 14.00 ·23. 55 29.80 
-:.·:> .......... 0.40 8.87 · 19. 00 ·=-·=-.......... 1::::. 60 22.51 29.80 
23 o. 40 9.14 18.50 2:3 13.70 21. 87 29.10 
24 1. 70 8.82 18:00 24 13.80 21.39 28.50 

SUMMARY o. 30 8.32 19.80 SUMMARY 1 o. 00 22.42 33.90 

NUMBER OF OBSE.RVAT I DNS 731 r·lUMBER ·OF OBSERVATIONS 731 

• • • 



• • • 
a. Palisades 

MDtHH 8 YEAR 73 IIA'f'S: A~iALYZED :31 PARAMETER ~~ 5 

l-IOUR MHi AV1:5 MA:•=: 

1 -0. 2·3 o. ·=··-=· L-·-' 1. :35 
.-. 
c. -0. 2'3 0. :3 0 1. 70 .-. 
·=-· -0. 2:3 0.28 .-. C' ·=-c:. •. _ • ._ 

4 -0.37 o • ·=·ci ..... -· 1 m ;=:5 
5 -0. :30 0. :3 0 1. 75 
E· -0.29 o. ::::6 1. 72 
7 -0.40 0.41 1. t.:=: 
:3 -0.58 0.45 1 ·::i·-:-Ill .... _. 

9 -0.25 0. 7:=: 2.~1 
10 -0. 2'3 1 . 02 2.74 
11 -0. ·-=··=· ·-•L.. o. 90 2. :?.7 
12 -0.4:3 o. 90 ~ . ·":-""? .::. . ·-• 1 

1 ·-=-·-· -0.2:=: I) II :::2 1 • 9 0 
14 -0.69 0. ~~:7 l 11 :35 
15 -0.84 o. 01 0. :=: 1 
16 -1. 61 -u. ::: 1 1 . 06 
17 -2. 8E. -1. 1 .-. .::. -0. 06 
1 ·-· C• -L 17 -·o.4:3 0.25 
19 -0. 70 -o. 14 o. 6:3 
20 -1. 05 -0.29 o. 91 
21 -0 • •=a? 

• • I -0.22 1. 03 
·=··=-.......... -0.26 o. 11 1 ·::.·-:· • 1.-._• 

·=··-=· l-·-· -0.28 o. 19. 1. 60 
24 -0. 18 0.24 1. 14 

SUMMARY -2.86 o. 20 21187 

t·iUMBER OF OBS:ERVATIONS: 731 



a. Palisades b. University of Z.iichigan 
MONTH 9 VEAR 73 DAVS ANALYZED 30 PARAMETER ~ 1 MOtffH 9 YEAR 73 DAYS ANALYZED 30 PARAMETER = 1 

HOUR MIN AV•3 MAX HOUR MIN AVt3 MAX 

1 3.10 9.48 21.00 1 0.00 2.24 10.60 
2 2.50 9.52 24.80 2 o.oo ·:::> •• .,. 13.00 ...... I:;>':::> 

3 3.ibO 9.34 23.70 3 .o. 00 2.5:3 9.40 
4 2.90 9.57 21.70 4 o. (II) 2.72 10.60 
5 3.10 9.81 25.70 5 o. 00 2.88 8.70 
6 2.20 9.59 21.40 6 o.oo 2.94 8.00 

tzj 7 2.00 9. 04 1 '3. 00 7 o.oo ·=- ·=-7 12.30 
I 

L.. • t~ I 

8 2.50 8 Q? 18. 10 o.oo 3. '30 8.40 
U1 o J I 8 

'3 3.80 9.22 18.50 9 1. 10 5.30 10.10 
10 2.70 9.27 20.50 10 2.30 6.43 9.90 
11 3.30 9.17 1"3. 00 11 2.80 7.58 11. 40 
12 ~:. :31) 9. ·;.. 1 21. 40 12 3.40 8,,02 1:3. 40 

13 3.80 1o.00 20.30 1 ·-. 4.10 7.55 14.10 .;:, 

14 3.80 1 o. 27 19.40 14 3.70 7. 6:3 12.70 

15 4.50 1o.40 17.40 15 2.60 7.42 10.80 

16 3. 80 ·;.. 96 20.30 16 1. 60 6.82 11.40 
17 3.10 9.65 19. ·:io 17 2.00 6.34 1o.10 

18 2.90 8.74 18.50 18 I}. 00 4.83 8. ·30 

19 1. 80 7.37 17.00 19 0. 00 3.41 11.70 

20 2. 0 0 6.84 20. 50 20 0. 0 0 2. 08 10.90 

21 2.00 7. 0'3 19.00 21 0. 0 0 1. 90 11. 50 

22 2.70 7.47 20.30 22 0. 0 0 1. 92 1o.60 

23 2.70 8. 07 19.60 2:3 o.oo 1.98 8.90 

24 2.90 8.96 20.30 24 0. (II) 2.11 8.00 

<;UM MARY 1. 80 9. 07 25.70 SUMMARY o.oo 4.32 14.10 

NUMBER OF OBSERVATIONS 720 NUMBER OF OBSERVATIONS 717 

• • _ _J 



• • • 

a. Palisades a. Palisades 

MONTH 9 YEAR 73 DAYS ANALYZED 30 PARAMETER .. 3 .. MONTH 9 YEAR 73 DAYS ANALYZED 30 PARAMETER - 4 

HOUR MIN AVG MAX HOUR MIN AVG MA:>( 

1 1. 40 6.92 15.40 1 5.60 16.76 25.20 

2 1. ·:.io 6.:37 14.40 2 5.90 16.61 24.60 

3 2.70 7.65 16.20 
4 1. 30 7.87 15. :=:o 
5 1. 10 7. ~:6 1E .• 80 
6 2.80 7.::H 17.20 
7 o. 70 7.59 17.00 

l:rj :3 1. 61) 7.71 18. ::::o 
I 9 2.00 '? .61 17.00 
°' 

I 

10 2. 2 0 7.97 15.20 
11 2.40 ::::g 2:3 1E .• 50 
12 2.20 :=:. 4:3 17.90 
13 1. 90 8. 11 1E .• 60 
14 2. 1 0 7. E.:3 15.70 
15 2.50 ,::.,93 14. 00 
16 :3. 40 7. 18 13. 30 
17 2.90 t .. E.6 1 ,:: .• 1 (I 
1 :3 2.50 7. 07 15. 1 0 
19 1. :=:o ..., C"1J 14.50 ( II ._11_,i 

20 2. 6 0 7.91 14.70 
21 3.10 8. 16 13.40 
::;)oj 2.90 7.79 13.60 ........ 
2:3 2.90 7.34 1:3. 40 
24 o. 90 7.24 15.20 

3 5.50 16.42 24. 10 
4 5.40 16.25 23.70 
C' C' 00 15. 9·~ •::;)':) 10 ·-' ·-·. '-- ·-·. 
6 C' 00 15.85 23.90 ~·. 
7 5.40 15.70 23.90 
:3 4.40 15. r::.2 2::::. 80 
9 4.80 15.74 2:3. 6 0 

10 7 . (11) 1,:: .• 5l 24.80 
11 9.20 17. 7·:,i 27.50 
12 ·;.. 60 19. OE. 29. l 0 
1:3 9. E.O 1'3.81 29.80 
14 9. 00 20.65 30.00 
15 8. ·:io 21. :37 31. 0 I) 
16 8.90 22.70 :31. .:.o 
17 8. ::::o 22.32 :32. 7 0 
i ·::> 7.80 21.84 33. 00 ,_, 

19 7.E.O 20.85 :32. 7 I) 
20 7.50 19.80 30. 50 
21 7 a :30 1 :3. 52 28.40 
·:J·j 7.20 17.72 27. :30 ......... 
23 6.80 1""' ·:..-::> 26.40 ( • L..L.. 

24 5.80 16.72 25.60 

'SUMMARY 0.70 7.55 18.30 :~;UMMARY 4.40 18.27 33.00 

~iLIMBER OF OBSERVATIONS 714 tlUMBER OF OBSERVATIONS 714 



tr;! 
I 

...... 

• 

a. Palisades 
MONTH 9 YEAR 73 DAYS ANALYZED 30 PARAMETER ~ 

HOUR MIN A'···'G MA>~ 

1 -0. 4:3 0.24 1. 19 
2 -0.51 o. 20 1. 5:~: 
•'j ·-· -0.62 o. 16 1. 45 
4 -0.41 o. 0:3 0.90 
5 -0. :::4 o. 09 1 . :=:::: 
E· -0. ?E. o. 0'3 1.26 
7 -0.55 o. OE. 1 ·:·? 

• L... I 

·=-,_, -0.62 0. 12 1 II:~:·~ 
9 -0.50 o. :32 2.41 

10 -0.44 0.51 2.22 
11 -0. 04 0.73 ·=· ..... o:=: 
12 -0.44 o. 7:3 ~. 1 '3 .:. . 
1:3 -0.72 0.50 1.59 
14 -o. 95 o. 00 O. :3E. 
15 .-. -='·~ -c . .. -· -1. o~: 0.40 
16 -:3. 4E. -1. 4::: 0. :~::3 
17 -:~:II :~:1 -1 • 45 I}. 40 
1 ·=· ,_, -2. :::o -1 .22 0.29 
19 -·=· ..... 0:3 -0 . .:.::: I). ::::3 
20 .:....i. 24 -0.4:~: 1.34 
21 -o. 74 -o. 27 1. 17 
·=·-=-........ -0.55 -0 . 02 1. 09 
·=-·-· ..... j -0.41 fl • 10 1. 03 
24 -0.47 o. 18 1. 02 

SUMMAR~·· -:3. 4E. -o. 10 2.41 

~~UMBER OF OBSERVATION~~ 714 

• 

... . ..) 

• 



• • • 

a. Palisades b. University of Michigan 
MONTH 10 YEAR 73 DAYS ANALYZED 31 PARAMETER - 1 MONTH 10 YEAR 73 DAYS ANALYZED 31 PARAMETER = 1 .. 
HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 3.30 12.05 35.90 1 0.00 3.76 15.30 
2 2.50 11.65 31.20 2 o.oo 3.84 15.10 
3 4.00 12. 02 29.70 3 o. 00 3.62 14.90 
4 3.80 12.15 :31.50 4 o. 0 0 3.42 13.50 
5 3.80 12.40 32.10 5 0. 0 0 :3. 69 14.50 
6 2.70 12.44 33.30 6 o. (I 0 -:=:. 78 13.60 
7 3.80 12. 3:3 35.90 7 o. 00 3.,95 15. 00 t:rJ 8 1.80 11.27 :36. 40 8 o. 0 0 4.34 14. 10 I 

QO '3 1. 60 11. 17 34.81) 9 o. 00 C' ·?-=- 13.40 -..) II·-'&.. 

10 2.71) 1L11 35.70 10 2.50 6.:32 13.70 
11 :3. 60 10.84 "35m 7'0 11 2.00 7. 4.3 1:3. 40 
12 2.70 10.76 3:3. '31) 12 2.80 8.27 14. ·::io 
13 3. :30 1o.22 31. 70 13 3.50 0 ·::.-? 15.40 ·-·. L..·.;.J 

14 4.70 1o.49 ~:o. 1 o 14 3.40 8. 17 17.50 
15 :3. 30 10.E.7 31.00 15 1. 40 7.57 1:3. 60 
16 4. 00 1o.86 31. 50 16 o. 0 0 6.75 13.00 
17 :3ai :::o ·=.-. :::·;.. 2:3.-E.O 17 (I. I) (I 5.84 12. 10 
18 2. 7'0 9.52 29.90 1:3 o.oo 4.77 11.00 
19 2. (I I) 1 o. 08 27.90 19 o.oo 3.80 11. 20 
20 2.90 10.38 32.40 2 0 o.oo 3.84 14.40 
21 2.20 10.58 35.50 21 o.oo 4. :36 17.10 
·::.-:::. ...... 3.80 11.85 42. I) 0 ·::.·::. .... ... o. 0 I) 4. 17 15.30 
2:3 4. ·:.io 12. s:::: 40. 80 23 0. (II) 3. '35 15.10 
24 4.70 12.67 39.70 24 o.oo 4.26 16.20 

SUMMARY 1. 60 11.25 42.00 SUMMARY 0.00 5. 15 17.50 

~ilJMBER OF OBSERVATIONS 744 NUMBER OF OBSERVATIONS 69~ 



a. Palisades a. Palisades 
MONTH 10 YEAR 73 

, 
MONTH 10 YEAR 73 DAYS ANALYZED 31 DAYS ANALYZED 31 PARAMETER - 3 PARAMETER -.. -

HOUR MIN A\11:; MAX HOUR MIN AVG MAX 

1 o. (10 4. '39 11. 70 1 3.80 13.51 1'j.70 
2 o. 00 5.39 14.40 2 3. :30 13.25 19.70 
3 o.oo 5.14 16.30 3 3.70 13. 07 1 ·:.i. :30 
4 o.oo 4.93 14.40 4 3.30 12.83 19.30 
5 0. (11) 4 ·::i·:=. • J .... 14.80 5 3.20 .12. 44 18.60 

ti:::1 6 o. 00 5. 18 lE0 .lO 6 :3. 40 12.36 18.50 
I 7 0. 00 5.35 16. 00 7 :3. 40 12.34 1 ·:.i. 30 
~ 

8 0.00 5. ·~7 1·:.i.20 8 4. (10 12. 16 20.10 
9 o. 00 5. 8:3 19.70 9 4. 80 11 • 9'3 20.00 

10 o.oo tS. 09 16.40 10 5.70 12.31 18.70 
11 0.00 .- ~..., 

t:• • ·-· ( 1:3. 50 11 6.40 13. :31 20.00 
12 o.oo .: .• 50 18. 00 12 7.20 14. E0 8 22.00 
13 o. 00 6. E.o;t 17. 1 0 1 ":0 ,_, 7.90 15.88 24.50 
14 0.00 E .• 0:3 1.: .• 60 14 8.00 16. :::7 26.70 
15 0.00 5.81 1.: .• ::::o 15 :::. 30 18. :;:9 29.60 
16 o. (I 0 5.74 17.60 1.:. 8. 41) 1 :3. 85 30.40 
17 0 ,'(I I) 5. :~:·3 17.70 17 8.40 1:3. E0 2 :;:o. :;:o 
1:3 o.oo 5. 2:3 15.60 1 ·:=. ,_, 8.60 1:3. 14 29.70 
19 o. (I 0 4.7:3 15. ·:.io 19 :3. E.O 17. 15 2E .• 9 0 
20 o. 00 4.65 13. 10 20 8.00 15.47 23.90 
21 0.00 4.64 1o.90 21 7. ·:.io 14. E.2 22.30 
-:.·:> ........ o. 1)1) 4.60 11. 1 0 ·=- ·=-........ 7.50 14.26 21. 30 
23 0.00 4.29 13.40 

·j"" L..·;.. 5.50 1:3. ·:.io 20.50 
24 o. (I 0 4.47 12.60 24 4. :30 1:3. 59 20.00 

SUMMARY o.oo 5.38 19.70 S:UMMARY 3.20 14.58 30.40 

NUMBER OF OBSERVATIONS 744 ~iUMBER OF OBSERVATIONS 744 

• • • 



• • • 
a. Palisades 

MONTH 1 0 YEAR 73 DAYS Al'mL YZED 31 PA~:AMETER ~~ 5 

HOUR MIN A'·.·'G MA:>=: 

1 -0 . . - C' -0. 02 1 1 0 t:· ·-' . 
. -. .::. -0 . :=:? -0 . 01 0. ::::3 
. -. -1 02 o . 01 o. •35 :.· . 
4 -0. :=: 0 -0. 03 1 . 19 
C' 

·-' -0. 4·=· ·-· -0. 00 1 . 06 
.:. -0. .- C' -0 . 01 1 01 '=··-· . 
7 -0. 74 -0. 04 o. •3•3 
::: -0. t.:=: -0. 05 o. 54 
'3 -0. 7·::0 

I '- o. 02 0. t:"·-· 
._IC, 

1 0 -0. ...., ... 
I i· 0. 22 1 . 1 ·-=· ·-· 

1 1 -0. 7•::. o. .-.. -, 1 13 13 I •" .;•·=· . 
1 ·-· -0. :=::~: 0. 31 1 -c:-

.::. . 
... ·-· 

1 ·-=· ·-· -1 . 64 -0. 02 0. t.:::: 
14 -1 C'-:0 -0. 34 o . . -.t:" . ·-· .. C·-' 

15 -4. ·=··J -1 .-.. -. o. 07 ~·-· . .:.. c. 

16 -4. E.:~: -1 . 60 -0. 1 0 
17 -4. 51 -1 . 64 -0. 21 
1 '-. ., .. -4. "77 -1 4·=· o. 01 ·=· I I . ,_, 

19 _·:· ·-·. .-.. -. 
·=·-:.· -1 . OE. 0. 01 

20 -1 17 -0 . . -,-, 0. .-,-, . .:.11' .=., ... 

21 -0. E,2 -0. 04 1 . 14 
22 -o. E.E. I) • 03 1 . 4·=· ·-· 
2:~: -o. -.-{1::1 o. 05 1 . 46 
24 -0. 51 o. 05 1 . :34 

'S:UMMAR't -4. 77 -0. 2·3 1 . ·39 

NUMBER OF OBSERVATIONS 744 



a. Palisades b. University of Michigan 
MONTH 11 YEAR 73 DAYS AtiALYZED 30 PARAMETER -· 1 MONTH 11 YEAR 73 DAYS ANALYZED 30 PARAMETER - 1 .. -
HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 4.00 14. :31. 38.80 1 o.oo 6.85 15.40 
2 3.80 14. 06 38.40 2 o.oo 6.84 15.40 
3 3.10 13.86 38.40 3 0.00 6.59 15.80 
4 3.80 1'3. 46 43.10 4 o. 00 6.10 14.00 
5 o. 90 13.92 41.10 5 0. 0 0 6. 1 (I 14.60 
6 2.50 1 :3. 89 '.39. 70 6 o.oo 6. 06 16.80 

::;tj 
7 2.00 13.94 40.60 7 o. 00 6. ~:o 15.40 I 

I-' 8 2.70 14.22 ~::3. E·O :3 0.00 6.80 20. 90 
I-' 9 2.70 13.51 ~:6. 20 9 o.oo 7.25 20. 90 

10 2.70 13.2:3 34.40 10 1.30 7.72 20. 20 
11 3.60 13. 01 3:3. 30 11 1. 70 8. 16 1'3.20 
12 3. 10 12.95 ~:2. 40 12 o. 70 8.59 17.30 
13 2.70 13.61 :31.90 1 ·-. .;, 1. 40 9. 02 16.80 
14 :3. 60 14. 11 :~::3. 5 0 14 2.30 9.29 16.90 
15 2.70 1~:. 89 3:3. 90 -15 2.50 8.8:3 15.70 
16 2.90 14. 02 ~:2. 40 16 1. 40 8. 7:3 17. 10 
17 1. 10 13 • .:.7 31.90 17 0. 0 0 8. 11 17. '30 
18 2.70 14. 01 34.60 1:3 0.00 7. :32 18.10 
19 2.70 14.07 35.00 19 o.oo .., C'7 

••• ·-· t 
17.30 

20 2.50 14.40 :35. 70 2 0 o.oo 7.47 17.20 
21 4.50 14. ~:6 :34. 60 21 o. 00 7. 19 16.80 
·=- ·jo 4.70 14. 6:3 38.40 .-.. :;, o. 00 ? "'='-=· 16.70 ........ .::. .... I II ·-'L... 

2:3 4.50 14.47 ·:::o. 40 23 o.oo 7 ·::.·? ..... ~ 15.20 
24 4.50 14.19 31.00 24 o.oo 6.66 16.00 

SUMMARY o. 90 13.93 43.10 SUMMARY o.oo 7.44 20.90 

NUMBER OF OBSERVATIONS 720 t·iUMBER OF OBSERVATIONS 720 

• • • 



• • • 

a. Palisades a. Palisades 

MONTH 11 YEAR 73 DAYS ANALYZED 30 PARAMETER :: 3 MONTH 11 YEAR 73 DAYS ANALYZED 30 PARAMETER - 4 -
HOUR MIN AVG MAX HOUR MIN A\113 MAX 

1 o.oo 0.74 9.00 1 0. 1 0 5.81 11. 90 

2 0. 0 0 0.96 10.90 
·::> -0. 40 5.75 12.00 L.. 

3 o.oo 1. 21 13.30 3 -o. 60 5D E,4 12.30 

4 o.oo 1. 25 13.80 4 -0. 80 5.3:3 11. 60 

5 o. 0 0 1. 04 12.70 
r: -0. 90 r::" ':>·-:. .J ·-' .. _ .. _. 11. 70 

6 o. 00 1. 17 15.50 6 -1.00 5. 19 12.30 

7 0. 0 I) 1. :35 15. :30 7 -1. :30 5. 04 1~:.20 

t;'!j 8 o.oo 1. 52 15.30 8 -1. :30 4.99 14.20 

I ·3 I). 0 I) 1. 72 15.40 9 -1. 50 4.93 14.50 
I-' 
!\.) 10 o. 00 1. 41 12.00 10 -1. 10 5. 12 14.70 

11 0. 0 0 0.98 13.00 11 -0. 80 5. ·;..5 15. 30 

12 o. 00 1.03 12. :30 12 -o. 41) 6.'32 15.30 

t:3 0.00 1. 29 15.40 13 -o. 10 7.70 17. 1 0 

14 o.oo o. 9·3 11. 90 14 o. 60 7.97 16.50 

15 o.oo o. 7:3 ·:.i. 40 15 o. 40 8. 07 17.90 

16 o. 00 0 • .: . .; :3. 40 16 0.30 -:> .-. ""J 17.20 I • -:;1._1 

17 o.oo 0.71 7.50 17 o. :3 0 7.46 15. 00 

18 o. (II) 0.84 9.70 1 ·=- (I. 3 0 6. •34 ·-· 14.00 

19 0. 0 I) 0.75 8. 0 I) 19 0.70 6.58 14. 10 

20 o.oo O.E.4 5. :::o 20 o. 70 6. 17 13.50 

21 o.oo o. 7:3 7.80 21 0.20 6. 02 1:3.;::o 

·::>·::> 0. (I 0 o. 60 5. 1)1) 
·:··::> 0. 0 0 5.87 12.90 

........ 
........ 

2:3 o. 0 I) o. 7:3 8. ·30 23 -0.10 5.69 13.00 

24 o.oo 0.64 6.20 24 0.00• 5.70 12.70 

SUMMARY· o.oo 0.99 15.50 S:IJMMAR'I' -1. 80 6.17 17.90 

NUMBER CF OBSERVATIONS 715 
NUMBER OF OBSERVATIONS 715 



a. Palisades 
MONTH 11 YEAR 73 DAYS ANALYZED 30 PARAMETER : 5 

HOUR MIN AV•:5 MA::-:: 

1 -0. 6'3 -0. 22 o. 1 9 
2 -0.74 -0. 2:~: 0.30 
.-. 
;. -0.74 -0.22 o. 2:=: 
4 -1. 03 -0.24 0.59 
C' 

·-' -1. OB -0. 20 1. ::::2 
6 -1. 09 -0.20 o. '31 
7 -0. :::E. -0. 16 0.92 
·=- -0. ....,...., -0. 1 ·=· 0.52 ~-· 

.... ,_, 

'3 -1). ::::3 -0. 1 '3 0.4:3 
1 0 -0. '31 -0. 1 1 1. 10 
11 -0. :::6 -0. 06 1. :~:5 

tr:I 12 -0. :::::3 -0.24 0.6:3 I ..... 
w 1 ·-=· ·-· -1.60 -0.49 0.4:3 

14 -2.70 -0.60 o. 11 
15 -2. :31 -0.70 o. 04 
16 -2. 4:3 -0. E.:=: o. 10 
17 -·=· L.. • o::: -0.56 o. 11 
1 ·=-·-· -1 .. 5:3 -0. 40 o . . -,-:-.:. .. · 
19 -0.:34 -0. 2::: Q. 15 
20 -1. 09 -0. 19 0.46 
21 ·-t. 05 -0. 19 0.4:3 
.-.. -. c.c. -1. 02 -0.21 0.4:3 
.-,.-. 
c-.:.· -0.72 -0. 20 0. ~3:~: 
24 -0.:36 -0.26 0.25 

SUMMARY -2.81 -0.29 1. ~::2 

MUMBER OF OE:S:ERVAT I Dt~~~ 715 

• • • 



• • • 

a. Palisades b. Uni'7ersity of Michigan 
MONTH 12 YEA.R 73 DAYS ANALYZED 31 PARAMETER .. 1 .. MONTH 12 YEAR 73 DAYS ANALYZED 31 PARAMETER - 1 .. 

HOUR MIN AVG MAX HOUR MIN A',·'G MAX 

1 0.00 11.35 32.40 1 o. 00 6.79 17.20 
2 0.00 11.00 31. 00 2 0.00 7.31 16.90 
3 o. 00 1 o. :38 29.90 3 o.oo 7.11 18.30 
4 o.oo 10.27 28. :30 4 o.oo 7. 07 18. 00 
5 o. 0 0 10.65 27.90 5 o. 0 0 7. 13 16.50 

6 o.oo 9.77 25.90 6 0. I) 0 6.82 16.20 
trJ 7 0.00 ·~. 30 29.00 7 0.00 6.69 16.40 
I 8 o.oo '3.68 27.70 o.oo 6. ~3:3 16. 31) 

I-' ·=-,_, 

.i:.. 9 o.oo 9u55 26.60 9 0.00 6. :=:·;. 14.70 

10 o. I) 0 9.81 26.10 1 0 o. 60 7.44 14.10 

11 o.oo 9.71 2E .• 60 11 2.90 :3.26 16. 1)1) 

12 (I. I) I) 9.55 26. 1 I) 12 2.70 8. 07 16. 10 

13 o. (I (I '3. 46 ::::o. 40 13 2.70 0 ·::OQ 16. 00 
~·· ~.,,. 

14 o. (II) 1 (I. (I 0 30.60 14 2a50 8.44 14.70 

15 0.00 10.74 ~:1.'30 15 1. 80 •j ·JC' 14. :30 ,_,. ·-· -· 
16 o. 0 0 1 O. E.7 :31. 20 16 1. 9 (I 811 6:3 17.30 

17 o. 00 10.50 29.20 17 1. 20 7.72 17.80 

18 o. 00 1o.68 28.80 1 C• o. 0 0 7 -=·-::> 17. '?0 ·-· • L.L. 

19 0. (I I) 11.22 :30.10 19 o. 00 7. 01 17. 00 

20 o.oo 11. 26 31. 90 2 0 0. I) 0 7.27 16. ·30 

21 o. 00 11. 60 32.80 21 0.60 7. 13 18.00 

22 o.oo 11. 41 29.90 22 1. :30 7.46 18.20 

23 0. I) 0 11.52 31. 70 ·=-·-=- 1.30 7.40 17.70 ..... _. 

24 0.00 11.77 32.40 24 o. 90 7. 01 17.20 

SUMMARY o. 0 (I 1o.49 32.80 SUMMARY . o. 00 7.44 18.30 

NUMBER OF OBSERVATIONS: 744 tiUMBER OF OBSERVATIONS 657 



a. Palisades a. Palisades 
MONTH 12. VEAR 73 DAYS ANALYZED 31 PARAMETER .. 3 .. MONTH 12 'r'EAR 73 DAYS ANALYZED 31 PA~AMETER c 4 

HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 0.00 1.00 9.10 1 -13.20 -2. 12 13. ·30 
2 o.oo 1. 09. 8.80 2 -1:3. 60 -2.41 12.10 
3 o.oo 1. 18 10.20 3 -14.10 -2.50 11. 80 
4 o. 00 1. 20 7.80 4 -14.70 -2.54 11. 50 
5 0.00 1. 08 7.90 5 -15.20 -2. E.6 1o.90 
6 o.oo 1. 30 8.10 6 -16. 0(1 -·:. OIC' ...... t,,;.•·.J 1 o. 70 

t:rj 7 o. 0 (I 1. 2:3 8.50 7 -16.00 -::::. 12 1o.80 
. I 8 0.00 1. 3:;: 16.30 :3 -16.80 -3.39 11. 0 0 
I-' '3 0.00 1.48 11. 10 9 -17.30 -3.57 11. 1 0 U1 

10 0. (I 0 1. 34 9.50 10 -15.90 -:3. 20 12. 10 
11 o.oo 1. 52 12 .• 40 11 -12.70 -2.38 12.20 
12 o. (I 0 1. 35 8. ·;ao 12 -9.80 -1.22 11. 90 
13 0. (I 0 1. 56 8.10 13 -7.90 -0.25 12.00 
14 o. 00 1. 20 7. ·;to 14 -7.60 o. 15 12.20 
15 o.oo 1.19 8.50 15 -7.10 0.32 14.40 
16 0.00 1. 20 11.80 16 -6.70 o. 5:3 14.60 

I 

17 o.oo 1. 16 10.40 17 -E .. 40 0.25 14. 01) 
18 0.00 1. 04 9.20 18 -8.70 -0.70 12.80 
19 0.00 0.98 ·;.. 90 19 -11.:30. -1. 35 12. 20 
20 0. (I 0 0.94 12.70 20 -1o.80 -1. 48 11. 30 
21 0.00 0.87 15.00 21 -11. 40 -1. 43 12.50 
22 o. 01) 0.96 17.40 ·::-·::> ........ -12.20 -1. 61 1:3. 1 0 
23 o.oo 1. 27 13.20 23 -12.00 -1. 88 13. 00 
24 o.oo 1. 20 -10.90 24 -12.61) -2.15 13.10 

SUMMARY o.oo 1. 19 17.40 S:IJMMARV -17.30 -1.73 ' 14. 60 

NUMBER OF OBSERVATIONS 744 NUMBER OF OBSERVATIONS 744 

• • • 



• • • 
a. Palisades 

MONTH 12 YEAR 73 DAYS ANALYZED 31 PARAMETER c 5 

HOUR MIN A'·/13 t·1A::·:: 

1 -1 . 02 -0. ·=-·=-'-'-'- o. .-. -. .;,re 
.-, 
c. -1 . 01 -0. ·=··:-L-·-· o. :30 
·-:. ·-· -1 . 06 -o. 2:~: 0. ·=··-=· ·-··-· 4 -1 . o::: -0 . . -.C' 

i::.._ • 0. :::: 0 
5 -1 . 1 ·:· ·-· -0. 24 o. 46 
E. -1 . 12 -0. . -.C' 

C,.._I o . 44 
7 -:-1 . o::: -0. 20 o. c:::---. 

·-•L: 
•::O -1 1 .-, -0. 1 ·=- 0. c--. ·-· . c. ,_, ·-•C. 
9 -1 . 12 -0. 15 o. :::o 

1 0 -1 . o:=: -o. o:=: o. ·;.t5 
1 1 -1 . 0'3 -0. 14 o. '3 0 
12 -1 . 1 ·-· c. -0. 2·::a o. :::::3 
1 ·-· -·=- 4·:· -0. C" .- ... o. 2'3 .:J L.... ·-· ·-''=• 
14 .-, -.::. 70 -0. E.:~: o. 2:3 
15 . -, 77 -0 . 61 o. ·=··=· -c.. 1...1_1 

16 . -, -c.. '34 -o . 71 o. ·:··=· ·-'L-

17 -·=· L.... 70 -I . E.·3 0. 1 ·=· ·-· 1 ·=· -1 16 - 3'3 o. 2::: ·-· . . 
1 '3 -1 . 05 - . 17 0. 72 
20 -1 05 - 1 ·=· 0. C"C" . . ,_, 

·-··-· ·21 -1 . 06 - . 21 o. :3'3 
·=··=- -1 06 - 2E. o. :;:·3 '-'- . . 
·=··-=- -1 06 - 24 o. :3:~: '-·-· . . 
24 -1 D 06 - . 2E. o. 17 

:S:l_IMMAJ;;:Y -2. '34 -0. 31 o. '35 

NUMBER OF OBSERVATIONS 744 



a. Palisades b. University of Michigan 

FALL YEAR 73 DAYS ANALYZED 91 PARAMETER - 1 .. FALL YEAR 73 DAYS ANALYZED 91 PARAMETER # 1 

HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 3.10 12. 11 38.80 1 o.oo 4.29 1'5.40 
2 2.50 11.74 38.40 2 o.oo 4.45 15.40 
3 3.10 11.74 38.40 

·j ·-· o. 00 4.25 15.80 
4 2. ·:io 11.73 43.10 4 o.oo . 4. 0'3 14.00 
5 I). 9 0 12.05 41. 1 I) 

r:: 
.J o. 00 4. 2:3 14.60 

6 2.20 11. 98 ~:9. 70 6 0. 0 (I 4.26 16.80 
ti:l 7 2.00 11 • 78 40. 60 7 o. 0 0 4.38 15.40 
I 8 1. 80 11.49 3:3.60 8 I). 00 5.02 20. 90 ...... 
~ 9 1. 60 11.:30 3E .• 20 9 0. 0 0 5.97 20. 90 

10 2.70 11. 22 35.70 10 1. 30 7.00 20. 20 
11 3. :30 11. 01 ~:5. 70 11 1. 70 7.73 1 ·:.i. 2 0 
12 2.70 11. 20 33.90 12 0.70 8.30 17.30 
13 2.70 11. 26 31. 90 13 1. 40 8.27 16.80 
14 3.60 11.E.1 3:3. 50 14 2.30 8.37 17.50 
15 2.70 11.64 :=:3. ·:io 15 1. 40 7.95 15.70 
16 2.90 11. 60 :32. 40 16 o.oo 7.45 17. 10 
17 1. 1 (I 11.06 ~:1.90 17 o.oo 6. 7:3 17.90 
18 2.70 10.74 :34. 6 (I 1 ·::o ._, o. 00 5.81 18. 10 
19 1. 80 1o.50 :35. 0 0 1'3 o.oo 4.94 17.30 
20 2.00 1 o. 54 35.70 20 I). (I 0 4.47 17.20 
21 2.00 1 o. 68 35.50 21 o. 00 4.48 17.10 
-J•::O ........ 2.70 11 • :=:2 42. 00 -=··=-........ o. 00 4.47 16.70 
2:3 2.70 11.70 40. 80 2:3 o.oo 4.39 15.20 
24 2.90 11. 95 39.70 24 o. 00 4. :35 16.20 

SUMMARY o. 90 11.42 43.10 SUMMARY o. 00 5.65 20. 90 

NUMBER OF DB:SERVATION:S2184 tlUMBER DF OB:SERVATIONS2127 

• • • 



• • • 

a. Palisades a. Palisades 
FALL YEAR 73 DAYS ANALYZED 91 PARAMETER .. 3 FALL YEAR 73 DAYS ANALYZED 91 PARAMETER c 4 .. 
HOUR MIN AVG MAX HOUR MIN A'v'G MAX 

1 o. 00 4.20 15.40 1 o. 10 11.99 25.20 
2 o. 00 4.39 14.40 2 -0.40 11.84 24.60 
3 0.00 4.67 16. :30 3 -0.60 11.72 24.10 
4 o.oo 4.69 15.80 4 -o. 80 11.50 23.70 
5 0.00 4.44 16.80 5 -0.90 11.27 23.10 
6 o.oo 4.57 17.20 6 -1. 00 11. 15 23.90 
7 o. 01) 4.77 17.00 7 -1. 30 11. 04 23.90 
8 o.oo 5. 08 19.20 8 -1.80 1o.94 23.80 
9 0.00 5. 06 19.70 9 -1. 50 1o.90 23.60 l:%j 

I 10 o.oo 5. 17 16.40 10 -1.10 11.32 24.80 
I-' 11 0.00 5.27 18.50 11 -o. 80 12. :36 27.50 co 

12 o.oo 5.35 18.00 12 -o. 40 13.57 29.10 
13 0.00 5.38 17.10 13 -0.10 14.48 2·:.i. 80 
14 I). 0 (I 4. ·:.io 16.60 14 0. 6 (I 15.18 30.00 
15 0.00 4.52 16.80 15 o. 40 16.14 31.00 
16 o.oo 4.54 17.60 16 o. 30 16.48 31. 60 
17 o. 1)1) 4.27 17.70 1.7 o. 30 16.16 32.70 
18 o. 00 4.39 15.60 18 o. ~:o 15.E.7 33.00 
19 o. OfJ 4.42 15.90 1 '3 o. 70 14.98 .32. 70 
20 0.00 4.44 14.70 20 o. 70 13.92 30.50 
21 0. (I 0 4.53 13.40 21 0.20 1:3. 09 28.40 
22 0.00 4. :34 1:3. 60 22 0. I) 0 12.65 27.30 
23 o.oo 4. 13 13.40 23 -0.10 12.31 26.40 
24 o.oo 4. 09 15.20 24 o. 00 11. 97 25.60 

SUMMARY o. 00 4.65 1'3.70 SUMMARY -1. 80 13.03 33.00 

NUMBER CF CBSERVATICNS2173 NUMBER OF.OBSERVATICNS2173 



• 

a. Palisades 
FALL YEAR 73 DAYS ANALYZED 91 PAF.:AMETER ~~ 

HOUF.: 

1 
2 
.-. 
.::,. 

4 
5 

7 

·;.. 
1 0 
1 1 
12 
13 
14 

MIN 

-1 . 02 
-1.03 
-1 • OB 
-1. 09 

-0.77 

-0.91 
-0. :3E. 

-1.64 
-2.70 

15 -4.23 
16 -4. 6:::: 
17 -4.51 
1:3 -4. 77 

20 -1. 24 
21 -1. 05 
22 -1. 02 
2:3 -0. 7E· 
24 -0. :::.:. 

:S:UMMARY -4. 77 

A 1•,•1 I~ 

-0.00 
-0.02 
-0.02 
-0.06 
-0.04 
-0.04 
-o. 05 
-0.04 

0.05 
0.21 
0. :35 
0.27 

-0.00 
-0.:31 
-1.02 
-1. 2E. 

1 .-.. -. 
- • &::C.. 

-1.04 
-0" E.::.:: 
-011 :3:~: 

-0. 16 
-0.06 
- 0. 02 
-0. 01 

-0. 2:3 

NUMBER OF OBSERVATIDNS2173 

• 

1. 19 
1. 5:3 
1. 45 
1. 19 
1. ::::2 
1. 2i::. 
1 .-,-, 

• c. .. 
1. 39 
2.41 .-. .-.. -. c. .. cc. 
2. o::: 
2. 1 '3 
1. 5•3 

.40 
·-=··-=· . ·-··-· 

.40 
·":•7 

• ·-'I 

1. 34 
1. 17 
1. 4:::: 
1. 46 
1. 34 

2.41 

C" 
·.J 

• 



• • • 
Palisades 
MONTH 1 YEAR 74 DAYS ANALYZED 31 PARAMETER c 1 

HOUJ;.: MH~ A\·1(5 MA:,:: 

1 ·:· ·-·. :30 1 1 . 4·-· c. .-.. -. .,: .. :. .. 00 
. -. 
c. 4 • 00 1 1 . 5•3 ·:··:· ·-· -· . 00 
·-=-·-· .-. c.. 70 1 1 . E.? ::: 1 . 50 
4 ·-=· ::::o 1 ·=· 5'3 ·-=··=· 60 ·-·. '-. ·-· L-. 

5 4. so 12. 7·~ ·-=··=· 60 ·-•.L.... 

6 .-. 
c.. 50 1 ·=-'-. 61 2E .• 60 

7 1 . :30 12. ·3:3 2E .• :=:I) 
.-. ·::o 50 ·=· '-. 12. 7:=: .-.e:::::-c.._1. 9 0 
9 ":o ·-·. 30 1 :~:. :~::~: 34. 60 

1 0 C" 
. .J. 1 0 1 :~:. 57 43 . 50 

1 1 4. 20 13. ~--. ( c. :~:1:: .• 60 
1 ·-. c. ·-=· •...J. 1 0 1 ::: . :=:t. 4 o. 00 
1 .-. .;:.. 4. 00 1 :~: . c-.-. 

. _IC, 
.-..-. 
.:,11=· • 40 

14 1 . :30 1 ::: . 4·-::· ·-· ·-=··-=· ·-··-• 111 00 
15 ·-=· ·-·. 1 0 1 ·-=· ·-·. ·:··=· ._ . ..._ ·:1·7 

L- I • 70 
16 4. 00 13. 00 ·=··:· L-·-· • 40 
17 ..... c. 50 12. 41 ·=··=· '-'-. ::: 0 
1 ·=- o. 70 12. C" .- ·=··:· 70 ·-· ·-' t:• ~ L..·-·. 
19 4. 70 12. 71 ·:a·:· L.:..·-·. 70 
20 4. 70 12. ::: 1 .-.. -. 00 i::. ·=· 0 

21 ~. 60 12. 44 .-.1= 00 .:,. . e,._ •• 

22 4. 70 1 ·-· c.. C'·-· 
._1 • .:1 =··=· L..·-·. :::o 

·-··'j ·e,._. ~. 

. ;_i. 30 12 . 4" ·-· .-.1:-·=·-·Iii 00 
24 ·-=· ·-·. 30 1 ·=· .._. :::4 :3:3. 50 

SUMMARY o. 70 1 ·-· .::. . -=-· .. •. I:· 43. 50 

NUMBER OF OBSERVATIONS 744 



--------- ------------------------------------

Palisades Palisades 

MONTH 1 YEAR 74 DAYS ANALYZED 31 PARAMETER .. 3 .. MOMTH 1 YEAR 74 DAYS ANALYZED 31 PARAMETER = 4 

HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 o.oo 7.37 1:3. 60 1 -15.30 -2.50 8.30 

2 0. 00 7.55 19.00 2 -14.50 -2.78 8.90 

3 o.oo 7.68 19.80 3 -16.00 -3.07 8.80 

4 0.00 7.72 18.80 4 -15.90 -3.09 9.30 

5 0. 0 0 7.51 16.60 5 -16.10 -3.22 8.20 

tr:l 6 o.oo 7. 3'3 17.20 6 -15.50 -3.42 6.10 

I 
.,. 0.00 .611 78 18.10 7 -15.90 -:3. :39 5.70 
' 

"' 8 o.oo 6.71 18.40 8 -16. :30 -3.44 5.30 
..... 

9 o.oo 7. 02 18.10 9 -17.10 -3.39 4.70 

10 o. 0 0 7. 09 16.70 1 0 -1E .• 50 -3. 11 5.20 

11 o.oo 7. :34 18.40 11 -14.00 -2. :32 6.20 

12 o.oo 6.74 17.50 12 -12.80 -1. 51 8.00 

13 o.oo E .• 25 16.E0 0 1"3 -11.10 -0. 77 1 0. 1 0 

14 (I. (II) 6.29 16.50 14 -9. 80 -0.42 11. 40 

15 o. 0 I) 6.55 17.30 15 -8.80 -0.18 12 • .:.o 
16 0. 00 6.45 1:3.30 16 -:3.70 -0.20 13.40 

17 0.00 ·=- . .: . .;:. 1s. ·::io 17 -·::i. 30 -o. 56 12.40 

18 0.00 6 ~ .. :;. 19.70 1:3 -9.50 -0.86 11. 80 • c: ~ 

19 . o. 0 0 5. ·;.7 1:3.70 19 -10.00 -1. 2:3 10.00 

20 o.oo 6.54 19.20 20 -10.20 -1.37 1 o. 10 

21 o.oo E .• ~:3 19.20 21 -10.20 -1. 51 9.'60 

22 0. 0 0 €111 72 20.80 ·=-·=- -10.40 -1.72 1o.60 ........ 

23 o. 1)1) 6.94 1"3.50 23 -14.30 -1. 94 11.20 

24 0.00 7.01 20. 60 24 -15. 00 -2.04 9.10 

SUMMARY o.oo 6.87 20. 80 :S:UMMARY -17.10 -2.00 13.40 

NUMBER OF DB'SERVATIDNS 744 t-lUMBER OF OBSERVATIONS 744 

• • • 



• • • 
Palisades 
MONTH 1 YEAR 74 DAYS ANALYZED 31 PARAMETER ~ 5 

HOUP MIN AVG MA:X: 

1 -1. 17 -0.21 0. E:~3 
2 -1. 17 -0. 16 0.76 
.-. .;. -1. 17 -0. 17 0. s::: 
4 -1. 09 -0. 1 ·=-·-· o. 5::: 
5 -0. ·:,.::: -0.20 o. 4::;: 
6 -0.95 -o. 16 o. 5:3 
7 -0.94 -0.20 0.50 
:::: -1 . 02 -0.25 0 a :3:::: 
9 -1 . 08 -0. 20 0.52 

10 -1. 10 -0. 20 0.57 
11 -1. 1 ·:i ·-· -0.27' 0.39 
12 -1. 59 -0.41 o. 21 
13 -·=· '-. 12 -0. 6:3 o. 1 ::: 
14 -2~ 2~: -0.69 o. 14 
15 -2. 5'3 -0. 74 o. 15 
16 -2.65 -0.77 0. 15 
17 -2. 2:::: -0.70 o. 2:3 
1:3 ~1.:::5 -0. 51 I). "?·':I 

I ·-' 

19 -1. 06 -0. :~:E. 0.43 
20 -1. 21 -0.36 o. ::::·:.-
21 -1.20 -0.29 1. 02 
·-··=-C.1- -1. 21 -0.25 1. 05 
·=··-=· L-·-· -1. 16 -0.22 1. 06 
24 -1. 17 -0. 2:;: o. '30 

SUMMAPY -2. E.5 -o. ~:5 1. 06 

~ilJME:ER OF o:BSERVAT I O~iS 744 



t:r.I 
I 

N 
w 

• 

Palisades 

MDtHH 'r'EAR 74 DAYS ANALYZED 28 PA~:AMETER ~= · 1' 

HOUR MIN A'·/(j MA'.=<: 

1 4. 20 12. 4·=· ·-=··=· 60 ·-· ·-•L.... 

·::o ..... 4. 90 1 ·::o ..... . 41 31 . 70 
:::: ·=· 00 12. ·=-·-=· 2·~. 50 ...... L.. ._. 

4 .-, 
.:, .. 80 12. E.t. ·=··7 

L- I • 20 
C" C" 60 12. 15 .-.C" 70 ·-' ._I• C·-' • 

E· C" 60 1 1 -.,.-. 2E·. 60 ·-·. . .. .;. . 
7 4. 00 1 o. 77 .-.C" 

C.·-• 11 00 
·=· ,_, 4. 50 1 0. E.E. 2::::. 20 
9 ·=· 90 1 0. 05 ·=··-=· '3 0 ..... . ~·-· . 

1 0 1 . :::o 1 o. ·:•"'? 
·-'I 24m 1 0 

1 1 ·=· 90 1 0. E.·;.. ·=··:· 40 ..... . L...·-· • 

12 ·-=· eo 1 1 .- C" 21 90 ·-'. . t:··-· . 
1 ·:· ._. 4. 00 12. 74 2E·. :::o 
14 ·-=· :::o 12., 1 1 .-.C" 70 ·-· · C·-' • 

15 4. 90 12. ·=··=-..... -· ·=··~ I- -· II 90 
16 4. 20 12. ::::o ~.c::-

.;.1._I. 00 
17 4. 50 1 :::: . 4·:0 ·-· 43. :;:o 
1 ·=· ·-· 5. 40 14. 00 47. 1 0 
19 ·::o ...... 70 1 :::: . 42 45. :::o 
20 .. -. 30 1 :::: . 07 43. 50 ·-·. 
21 1 . 60 13. 1 ·:O ·-· 44. 40 
·=··=- 4. 00 13. 1 0 41 70 .......... . 
2:;: 4. 90 1 :::: . 03 :3E .• 80 
24 4. 00 1 ·::o L.. • .: . .:. '34. :::o 

SUMMAi;;'.\' 1 . 60 12. ·=··J L...·-· 47. 1 0 

NUMBER OF OBSERVATIONS 671 

• • 



• • • 

Palisades Palisades 
MONTH 2 YEAR 74 DAYS ANALYZED 28 PARAMETER # 3 MONTH 2 YEAR 74 DAYS ANALYZED 29 PARAMETER c 4 

HOUR MIN AVG MAX HOUR MIN AVG MA:i< 

1 o.oo 2.01 16.80 1 -11. 90 -3.66 8.30 
2 o.oo 1.95 16.10 2 -12.70 -4.12 8.80 
3 o.oo 1. 77 16.30 3 -12.80 -4.54 8.90 
4 o. 00 2. 04 16.90 4 -12.60 -4. 4·;.i ·?. 20 
5 o. 00 2. 19 16.60 5 -12.90 -4.54 9.20 
6 o.oo 2.37 16.10 6 -13.40 -4 .. 56 9.20 
7 o.oo 2.40 15.80 7 -13.80 -4.77 7.90 
8 o.oo 2.71 16.90 8 -14.00 -5.05 6.30 

t;:J 9 o.oo 2.87 17. 30 9 -14.40 -5.28 5.40 
I 10 o. 00 2.18 18. 1 (I 10 -14.70 -5.15 4.10 

I\) 11 o. 00 2. :36 18.80 11 -13.40 -4. :31 4.20 .i:.. 
12 o.oo 2.37 17.:::o 12 -9.80 -·:::. 24 5.90 
13 o. 0 (I 3.19 15.90 13 -9.30 -1.79 8.10 
14 o. 0 (I 3.85 15.80 14 -:3w :30 -1. 05 8.80 
15 o. 00 4.01 14.50 15 -8 . .:.o -0.22 8.70 
16 o.oo 4. 04 1:3.50 16 -8.20 o. o·::i 9.40 
17 0. 0 0 :3. 67 14.50 17 -8.30 -o. 06 9.60 
18 0. (I 0 3.36 14. 00 18 -8.30 -0.46 ·;.i. 00 
1'3 o.oo 3.24 13. ·;.o 1 ·;.i -:3. 40 -1. 13 7.90 
2 0 o. (II) 2. 4:3 12.60 2 0 -8. ·;.o -2.06 .: .• 80 
21 o.oo 2.19 14.60 21 -9.70 -2. 5:3 7.10 
·="::i .......... o.oo 1. 93 1:3.:31) 22 -9.90 -2. 7:3 6.40 
23 0. (11) 1. 83 15.20 :.·-. .._.,:. -10.10 -·=- .::.·=-'- ..... _. 6.40 
24 o.oo 2. 04 18.50 24 -10.80 -3.18 7.70 

SUMMARY 0.00 2.62 18.80 SUMMARY -14.70 -3.00 9.60 

NUMBER OF OBSERVATIONS 671 MUMBER DF OBSERVATIONS 671 
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• • • 
Palisades 

MONTH 3 YEAR 74 DAYS ANALYZED 31 PARAMETER : 1 

HOUR MIN A1·/1::; MA>:: 

1 o. 00 12. 14 :~: 1 . 50 
·::. o. 00 1 1 ·~5 ·=··~ 20 L.. . '-- -· . 
·-=· o. 00 1 1 .- C' 2'3. 7f"I ·-· . '=··-· 
4 o. 00 1 ·=· L.. • 03 ·-=··=· ·-•L.... 1 
C' o. 0 1 12. 43 2·3. ·=· ·-' L.. 

6 o. 0 12. 1 0 ·=··=· L-'-'. 1 
7 o. 0 12. 12 ·=··=· L...'-' • 1 
::: o. 0 1 1 :::: 0 . -,...., ·=· . c. ... L.. 

'3 o. 0 12. ·-=··=· .-.c 
:~: J ·-'L... .,: .. _ .. 

1 0 o. 0 1 1 ....,...., .-.c:- 00 . ,. ,. ·=··-:. 
1 1 o. 0 1 1 ::::·3 ·':•·"J. 30 . ·-··-· . 
1 ·-· c. ·:· __ ,. ·:o ·-· 12. 09 .-,.-. .,:.c.. 1 0 
1 ":• ·-· ·-=· ·-·. 6 1 -=· L.. • ·=··:· ·-··-· 31 . 50 
14 o. 00 12 . . -.C" 

c. ·-' :~: 0. 60 
15 o. 00 12. 09 2:::. 1 0 
16 o. 00 1 ·::o L... 14 2E·. 60 
17 o. 00 12. ·-=··:· 2·;... 00 ·-··-· 
1 ·=· ·-· o. 00 12. 4·:0 ·-· :~: 1 . 70 
19 o. 00 1 1 . 44 2'3. 70 
;;::o o. 00 1 0. 94 ·:11:1 

L...•_1. :::o 
21 o. 00 1 o . .:.:::: ·::oq 

L.., -· • 50 
·=··=· o. 00 1 o. 5'3 :;: 0. E. 0 l.....L.. 

·=··-=-L...·-· 0. 00 1 1 . 1 0 :3 o. 40 
24 o. 00 1 1 . o·;.. :3 0. 1 0 

SUMMAR'r' o. 00 1 1 . :=:4 .-. C' .,:. _, . 30 

NUMBER OF OBSERVATIONS 744 



Palisades Palisades 

MONTH 3 YEAR 74 DAYS A~IAL'r'ZED 31 PARAMETER .. 2 MDl'ffH 3 YEAR 74 DAYS ANALYZED 31 PARAMETER r. 4 .. 

HOUR MIN AYG MAX HOUR MIN AVG MAX 

1 0.00 3.93 18.80 1 -8.80 2.05 16.10 
2 o.oo 4.08 17.60 ·:::> .... -8.20 1. ·~5 16. 1 0 
3 o.oo 3.71 18. (II) :3 -:11.60 1. 58 16.50 
4 o.oo "'=' r.c, ,_. • O•-• 18.30 4 -12.50 1. 40 16. 40 
5 o. 0 (I 3.99 18.20 5 -13. ·30 1.13 16.50 
6 o.oo 4.22 17.00 6 -1:3. 60 0.89 16.50 
7 o.oo 4.23 15.30 7 -1:3.50 0.75 16. 80 
8 o. (II) 4.47 16.20 8 -1:3. 70 0.57 16.70 

M 9 0. (I 0 4.51 17.:31) 9 -12.90 o. 4 7 16.40 I 
ti.> 1 0 0.00 4.51 19.20 1 0 -11.10 0.76 16.60 
....J 11 o. 00 4.90 20.40 11 -10.00 1.35 17. 80 

12 o. (I 0 5.45 21. 90 12 -10.60 1. '39 19.00 
13 o. 00 IC" .-,C"' 

·-·. C...J 20. 10 13 -10.80 2. '38 20. 80 
14 0. I) 0 5. 11 18.70 14 -10.90 3.72 20. 50 
15 o. 00 4.86 1·:.i.10 15 -1L10 4.45 20. 50 
16 o. (II) 4. 9:3 1'3.50 16 -10.80 4.E:O 19. 1 0 
17 o. 00 4.57 18.90 17 -10.60 5. 02 t:3. :::o 
18 o.oo 4.24 17.70 18 -10.30 4.50 16.90 
19 o. 0 0 4.48 15.00 19 -1o.40 3.96 17.60 
20 o.oo 4.74 15.30 2 0 -10.40 "':o ·?O -·. ·-··-· 16.60 
21 o.oo 4.71 16.30 21 -1(I,50 2.64 15.90 
22 o.oo 4.21 16.'30 22 -10.10 2.41 15.00 
23 o.oo 3.86 15. 00 ·::>·-:> 

'-"' -9.40 2.20 14.70 
24 o. 00 3.60 15.50 24 -9.10 2. 07 14.70 

SUMMARY o.oo 4.44 21. 90 :SUMMARY -13.70 2.38 20.80 

tllJMBER OF OBSERVATIONS 744 !'!UMBER OF DBSERVATIOMS 744 

• • • 



• • • 
Palisades 

MONTH 3 YEAR 74 DAYS ANALYZED 31 PARAMETER c 5 

HOUR Mlt~ AVG MAX 

1 -0. '=='2 -0. 11 1. 50 
2 -1.74 -0.21 1. 16 
·'j -0.90 -0. 1 •'j 1. :~:s ·-· ·-· 
4 -0.95 -0. 14 0.94 
C' 

·-' -0. :37' -0. 14 o. 70 
6 -0.91 -0. 14 o. 5::: 
7 -1. 01 -0. 1 ·-· .::. 0.::::1 
::: -0. '32 -0. 10 0.59 
9 -o. 91 -0. 1 :3 o. 6'3 

10 -1. 19 -o. 15 o. 73 
1 1 -1.31 -0. 1 ·=· ·-· 0. E.E. 
12 -1. :37 -0. 14 1. :3E. 
1 ·-=· ·-· -1. 4·=· ·-· -0.49 0. .-.r:: 

c. -· 
14 -1 .. '3:3 -0.72 o. 1 '3 
15 -·=- 17 -0. ::::6 0.29 L.... 

16 .-, .-.. -. -o~ :::·::i 0.:::: 0 -c.. .:,.c. 

17 .-. .-,.-, -c. • . :. •. :.. -1. 02 o. 21 
1 ·=· ·-· -·=· ·=-·~ 1-. L...S.:... - 0. ::::=: o. 14 
1 '3 -1. ~=:·3 -0.59 o. 17 
20 -1. 21 -0. ::::·:.a o. 1 ·=· ·-· 
21 -0.84 -0. 17 o. 40 
·=-·=-..._._ -0. ::::E. -0. 10 0.41 
.-.. -. .::..,;.. -1 . 01 -0. 1 ·-· .::. 0.54 
24 -0. :::::: -0. 10 0.94 

:S:UMMARY -·=- ·-::-·-. L... • o.J .;) -o. 3:3 1. 86 

t·11JMBER OF OE:S:ERVAT I DNS: 744 



l 

Palisades 

MONTH 4 YEAR 74 DAYS ANALYZED 30 PARAMETER = 1 

HOUR MIN AVG MA:X: 

1 ·=· 70 1 0. 62 .-. ...., 70 L.... c. ( . 
2 ·-=· ·-'. 60 1 1 . 07 .-.C' 

e,._ •• 20 
•'j ,_, 1 . 60 1 1 . 1 ·-=· ·-· 

.-.c-c.._1. 20 
4 ·-=· ·-·. ~:o 1 1 . 40 ~.C' 

C.··-• 11 00 
5 4. 70 1 1 C' r ·:·7 20 . ._•t:· '-I . 
6 :3. 30 12 . . -.. -. cc. 24. 1 0 
7 1 . 60 12. 70 30 . 80 . -. 1 :30 12 . . -.C' :;:4. 40 ·=· . 1:1._1 

9 ·=· L.... 70 12. 27 -:1·:· ·-''--. :=:o 
1 0 •'j ·-·. 1 0 1 ·=· '-. 

·:i "7 
'-I ·=··=4 1.- ~· • 90 

1 1 ·-=· :30 12. 41 :11=. '30 ·-·. '-- -· . 
1 ·-· c. 4. 00 1 ·=· L... 21 .-,-, 

c .. . 90 
1 ·:o ·-· C' ·-'. 1 0 12. ::::E. :•7 

L.. I • 90 
14 •'j ·-·. 30 F' L... 

•=t7 
•' I ·=··::. L... -· 19 50 

15 ·::· 1 0 1 :;: . '35 .-.. -. 1 0 ·-·. C.1:1. 

16 4. 00 1 :3. 7E. :31 . 20 
17 4. 00 1 :::: II 

.- ~ 
t:· ... ·-=- ·-=· ·-··-·. 50 

1 ·=-·-· 4. 50 12. ·::··-:J ._ .. _. :31 . 20 
1 '3 4. 20 1 1 .- C' ::::4. 40 . '=··-· 
20 :::: . :;:o 1 o. 12 ·-=··-=· -· -·. :;:o 
21 ·=· L... 00 9. 51 :;: 0. 40 
·=··=· '-~ ·=· L.... 00 '3. 71 ·=-·=· L. '-'. E.O 
2:3 2. 70 ·:i -· . '31 .-.r:: C.·-·. 70 
24 •'j ·-·. ::::o 1 o. 2:::: .-.C' .::.._1. 90 

·s:UMMAF.'.'i' 1 . :30 1 1 . 7•:. 
I •' :34. 40 

NUMBER OF OBSERVATIONS 715 

• • • 



• • • 

Palisades Palisades 
MONTH 4 VEAR 74 DAYS ANALYZED 30 PARAMETER .. 3 .. MDtffH 4 YEAR 74 DAYS ANALYZED 30 PARAMETER = 4 

HOUR MIN A'v'G MAX HOUR MIN A'v'G MAX 

1 o.oo 6.36 18.30 1 -3.50 8. E.2 22.30 
2 o.oo 6. 26· 19.60 2 -3.60 8.35 21.40 
3 o.oo 6.49 17.40 :3 -4.40 8.01 20. 30 
4 o.oo 6.40 18.00 4 . -5. 20 7.82 21.10 
5 0.00 6. 12 1 '3. 00 5 -5.10 7.71 21.10 
6 o.oo 5.84 18.90 6 -5.30 7.42 21.00 ttl 
7 o.oo 5.04 17.70 7 -5.90 6.82 20.50 I 

w 8 o.oo 4. :39 17.20 8 -6.60 6.56 1'3.80 0 9 o.oo 5.05 15. '30 9 --4. 00 7.25 19. 80 
10 o.oo 5. t.4 14.80 10 -1.70 :?.. 74 19.90 
11 o. 00 C' 0•:) 16.70 11 -0.10 9. '51 22.00 ._I• _.I;,} 

12 o.oo 6.45 17.E.O 12 o. 40 9.81 23.30 
o.oo 6.57 1'3.10 1 "" 1. 30 10.30 24.30 13 .::; 

14 o.oo 6.95 19.20 14 1. '30 11. 52 25.20 
15 o.oo 6.35 15.20 15 2.10 12.14 26.00 
16 o.oo 6.20 15.60 16 2.40 12.58 26.40 
17 o.oo 6.85 19.00 17 2.10 12. E.2 26.00 
18 o.oo 7 ·:i--:- 18.00 18 2. 5 0 1 ·=- ..,...,. 27.90 I • L-·-• ...... ( ( 

19 o. 0.0 7.12 1:3. 60 1 '3 2.10 12.05 26.01) 
20 o.oo 6.91 1E .• 60 · "20 1. 40 11. 41 24.60 
21 o.oo 7.05 17.40 21 -o. 10 1o.49 24.10 
-=-·~ o.oo 6.61 16.00 22 -1.70 9.66 23.30 .......... 
2:3 o. 00 6.21 16.:30 23 -1. 1 0 ·=- ::.·:a 22.40 •' • i;...I,;;;., 

24 o. 00 6. 05 18.80 24 .,...1. 70 8.96 22.40 

SUMMARY o.oo 6.28 19.60 SUMMARY -6.60 9.60 27.90 

NUMBER OF OBSERVATIONS 720 NUMBER IJF OBSERVATIONS 720 
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Palisades 

MONTH 4 YEAR 74 DAYS ANALYZED 30 PARAMETER ~~ 5 

HOUR MHi A'· .. 'G t·1A>=: 

1 -0. ·=·? •-•I o. 12 1 . :::: 1 
·=- -0. :::E. o. 14 1 c7 .... . ..JI 

:3 -0. :=:E. o. 1 ·=· ·-· 1 . 1=.7 
•. I 

4 -0. :::o o. 16 1 . 46 
C" 

·-' -0. 90 o. 1 .-. c. 1 . 21 
6 -0 • -:,. .-. •• =.. 0. 17 1 . 4'=• ·-· 7 -0. 7·:.- o. 17 1 . C'·-· 

·-··=-· 
::: -0. s:=: o. ·:.1:1 .._._. 1 . 90 
·::a -0. C"...,. 

·-· i 
o. 30 1 . E.::: 

1 0 -0. :::7 -0. 07 o. 77 
1 1 -1 . 20 -0. 14 0. E.:~: 
12 -0. :;:: 1 o. 06 1 . 05 
1 ·-· -1 12 -0. 20 0. .- c: 

·~· . t• _I 

14 -1 . 60 -0. 44 o. 44 
15 -·=· '-. 06 -0. f.::: o. 40 
16 . -. C" .-. -0 • ?1::S o. 2E. -.::. . ·-··=· I ·-· 
17 -·=-'-. 74 -0. 77 0. :3'31 
1 ·=- -=· E.:;: -0. 6::: 0. 4·=· ·-· L.. • ·-· 
19 -·=· '-. 

.-.. -. cc -0. 4c:-·-' o. 50 
20 ...:...1 . 4·-=· ·-· -0. ::::i o. 70 
21 -0. B4 -0. OE. o. E.E. 
-=··=- -o. ::: (I o. 1E. 1 1 '3 '-'- . 
2:3 -1 . 0:3 o. 12 1 . ·=··=-...... _ . 
24 -1 . :3::: o. 1 ·-· .:,. 1 . 64 

·::UMMAR'l·' -2. 74 -o. 1 0 1 . ·~"? _.I 

NUMBER OF OBSERVAT I mis: 720 

• • 



• • • 
Palisades 

MONTH 5 YEAR 74 DAYS ANALYZED 31 PARAMETER ~ 1 

HDUi;i'. MIN A'·l(5 MAX 

1 2. 90 ·::a. 73 2E .• ::::o 
·::- .-. 1 0 ·::- . E.2 2E .. 1 0 L.. .:, .. 
:3 .-. 

c. • 90 1 o. 51 24. :30 
4 . -. 00 1 o. 45 ·=·.., 20 .::. . '-I . 
C' 2. 20 1 o. 76 ·:1·~· 20 ·-· L...·-·. 
6 ·:· ·-·. 60 1 0. •3:::: 21 . 70 
7 ·:· ·-·. 60 1 o. :::7 21 . 00 
,-, 
·=· 1 . ::::o 1 1 . 74 .-.""":' c. , .• 50 
9 o. 90 12. 27 ·=··=· L...'-'. :::o 

1 0 ·=· '-. 20 1 1 . 5•3 24. ::::o 
1 1 .-. .::. . ·::io 1 1 . 96 ·::r·=-

L.. L.. • :3 0 
12 ·::-.... . 50 F' L.. • 4:3 -,C' 

e,._ •• 70 
1 "=• ·-· 1 . 60 12. .-.. -. c. .;.. .-,...,. 

c. .. • 50 
14 ·:· ·-·. 60 1 1 . 47 ·=··=· L...•-· • 1 0 
15 .-, 

c. • 70 1 0 • . --. t:· ,. ·=··=-L...'-'. :::o 
16 ·=· 50 ·;.. ::;: 0 .-.. -. 00 L... c. .; •• 
17 o. 40 ·~. :3::: ·=··=· 1-L... 30 
1 ·=-·-· 1 . ::::o ·=-·-· . :~:E. 2E .• 1 0 
19 2. 20 ..., 

I • ::;:4 19 . 90 
20 o. 90 ..., 

I o 2::: 21 . 00 
21 1 . :30 ..., 

I • 47 24. 60 
·=·-=-L..L.. ·::-

'-. 00 ..., 
I • 94 .-,.-, 

e,.;... ·::io 
·::i ·-=- 1 1 0 ·=- :3:3 24. :3 0 L...·-· . ·-· . 
24 .-. 70 ·;... . -.. -. 2E· • 60 .::. . c. ·=-

SUMMARY o. 40 1 o. 12 -~.-1 .::.·:·. 80 

NUMBER OF OBSERVATIONS 712 



Palisades Palisades 
MONTH 5 YEAR 74 DAYS ANALYZED 31 PARAMETER - 3 MONTH 5 YEAR 74 DAYS ANALYZED 31 PARAMETER - 4 .. -
HOUP MIN AVG MAX HOUR MIN AVG MAX 

1 o.oo 5.93 16.20 1 3. 1 0 11. 50 20.10 
2 o.oo 5.72 16.60 2 3.00 11. 20 18.80 
3 o.oo 5.20 13.70 3 3.00 10.'30 1 ·3. E.O 
4 o. 00 4.E.8 12.30 4 2.80 1 0. 01 18.50 
5 o.oo 4.68 12.70 5 2.40 9.78 18.70 
6 o.oo 4 • .;:.2 18.40 6 2.30 9.74 20.00 
7 o.oo 4.67 16.50 7 1. 10 9. 5'3 19.80 
8 o. 00 5.21 18.20 8 -0. 80 9.75 19.00 

t'=:I 9 o.oo 4.97 18.80 9 2.00 1o.60 20.00 
I 

10 o.oo 5.15 17.50 10 2. :?,(I 11.96 21.00 w 
w 11 o.oo 4.E:9 14.90 11 ' 3.10 13. 08 25.70 

12 o.oo 4.94 14.40 12 3.30 13.30 27.50 
13 o.oo 5.67 15.70 1:3 4.20 14.02 27 .. 80 
14 o.oo 5.89 15.70 14 4.40 14.30 23.90 
15 o. 00 5.83 10:: .• 30 15 4.50 14.94 25.60 
16 o. 00 6. :38 16.20 16 4.40 15.83 27.80 
17 0.00 E .• 02 16.70 17 4.60 15.81 2:3. 80 
18 0.00 6.40 16.50 18 4.60 15.17 25.80 
19 o.oo 5.95 10:: .• 00 l '3 4.40 14.57 26. E0 0 
20 0.00 5.38 15. :30 20 4.40 14.13 25.50 
21 o. 00 5.33 16. 00 21 4.30 13.40 24.70 
22 o.oo 5.77 17.40 ::>·::> ...... 4.00 12.44 2.3. 50 
23 o.oo· 6.62 19.40 23 3.60 12.27 23.60 
24 o.oo 6.34 1'5. 00 24 3.50 12.12 22.30 

SUMMARY o.oo 5.51 19.40 SUMMARY -o. 80 12.54 28.80 

NUMBER· OF DBSER\IATIDNS 712 NUMBER CF OBSERVATIONS 712 

• • • 



• • • 
Palisades 
MONTH 5 YEAR 74 DAYS ANALYZED 31 PARAMETER c 5 

HOUR MIN AVG MAX 

1 -2.54 1. 01 2.95 
2 -5. 14 1. 1·-=-·-· 2. 435 
.-. 
.;,. -0.59 1. 2:::: ·=- '?? 

'- • I I 

4 -0.21 1 .-.. -. • . ;..e, 2. 9 0 
5 -2.40 1 .-...... • c.c. .-. :.·. 06 
6 -1. 02 1 • 2'3 :3. 5•3 
7 -1.42 1 .-.. -. . .::.::. 3. E.::: 
::: -5~ 16 0. :31 4. 1 :3 
•3 -5. 16 0.74 4.40 

10 -5. 16 0.56 :3. 2E. 
11 -5. 16 o. 14 2.51 
12 ~5. 16 -0. 06 2. ~:4 
1 ":• ·-· -5. 16 -0. :3:::: 1. 7'31 
14 -5. 16 -0.40 .-. .:. . 06 
15 -5. 16 -0.52 1. 94 
16 -5. 16 -0. '37 1. 43 
17 -5. 16 -1. 10 .-. .:. . 15 
1:3 -5. 16 -0.92 . -. ·=--=-.::. . ,_. ( 

1 ·::i -5.· 16 -o. 54 ·::-
'-. 7·~ I •. 

20 -5. 16 -0. E.6 ·=· o:=: '-. 

21 -511 16 -0.60 2. 2E. 
. -.. -. c.c. -5. 16 -o . 15 ·:• "?C.s 

l-. • I -· 

2:3 -5. 16 -0. 01 2.:::0 
24 -5. 16 0.24 •j 

~·· 19 

SUMMARY ~-5. 16 o. 1 ·=· ._. 4.40 

MUME:EF.: OF OBSERVATIONS: 712 



tJ:J 
I 

w 
Ul 

• 

Palisades 

MOtHH 6 YEAR 74 DA'r'S: Al'"iAL'rZEI1 3 0 PAF.:AMETER ~~ 1 

HOUR MIN A'···'•::i MA:•=: 

1 1 . 80 :3. 21 .-.C" c:.._ •• 70 
2 .-, 00 7 ·=.a·:.a 21 40 .::. . I o . 
:3 1 . 1 0 ·=· ·-·. 02 ·=··-=· L.. ·-· • 00 
4 .-, 70 7 E.:3 ·=··-=· 20 .::. . I . L.. -·. 
c: 

·-· 1 . 1 0 7 
I o E.::: ·=··::· L...·-1 II 70 

E. 2. 50 7 95 21 40 I • . 
7 ·=· 00 7 90 24. 60 '-. I o 

:3 ·=· 70 ....,. :::E . .-, .- 1 0 '-. .. . C. C• • 

'3 ·=· 70 7 77 .-.c- 70 '-. . -=-·-'. 
1 0 .-, 

.::. . 20 7 
I o 90 .-.. -. c.c. :::: 0 

1 1 .-, 
• .=, •• 1 0 ·=· ·-·. c:~. ·-··=· 25. 40 

12 ·::o 
'-. 90 ·;a. 00 .-.. -. 

C.•:•. 30 
1 ·:· ·-· 4. 20 ·~ . . -,c:-.:;, .. _. 2E . ., ::::o 
14 ·':• 60 '3. 4c: 2.:: .• ::::o ·-·. .J 

15 4. 90 ·~ . 61 2E .• 1 0 
16 ·::· ·-·. 1 0 9. 1 ·=· ·-· 24. 1 0 
17 4. 20 9 . 16 21 . 40 
1 ·-· 1 :30 ,-, 09 .-,c:" 40 •::O . ·=·. .::. _, . 
19 1 . :=:o 7 . C:C" 

·-··-· 
.-.c:" .::.._ .. 70 

20 ·=· '-. 00 E .• 72 20. 1 0 
21 o. 90 E .• 54 2 o. 30 .-.. -. 1 ::::o 7 19 -.c: 40 cc. . I • C.·-·. .-,.-. 
C.-~ 1 . ::~ 0 ·-· ·-·. ·:··J ·-··-· 2E .. 60 
24 ·::o 

'-. 50 ·=-·-·. 4·=· ·-· 
.-, .-, 
c:. .:,. • 20 

I ' 

SUMMARY o. 90 C• ·-·. 17 ·:=tC• L..•-•. ::::o 

MUMBEf': OF o:E:S:EF.:VAT I Ol'"i:S: 720 

• • 



• • • 

Palisades Palisades 
MONTH 6 VEAR 74 DAVS ANALYZED 30 PARAMETER .. 3. MONTH 6 'l"EAR 74 DAVS ANALYZED 30 PARAMETER - 4 .. .. 
HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 0.10 4.69 19.50 1 11. 30 16.07 23.20 
2 o. 10 5.26 21.00 ·::. .... 10.90 15. 9:3 23.40 
3 o. 00 5.16 23.40 :3 1o.40 15.85 23.90 
4 0. 0 I) 5. 5:3 22.60 4 1o.40 15.75 24.30 
5 0.10 5.45 19.20 5 1o.30 15. :36 23.30 
6 0. 1 0 5.59 18.80 6 10. 20 15.04 22.50 
7 0. 10 5. 06 14.90 7 9.30 14.66 21.20 
8 o. 1 0 4.50 13.80 :3 9.40 14.75 21. 60 

tr:l 9 0. 1 0 4 7·::. 
• I L. 16.20 9 10.70 15.57 22.20 

I 10 o. 1 0 4.96 15.40 1 0 11.40 16. 81 22.80 w 11 o. 20 5.17 14. 00 11 11. 60 18. 03 24.30 O'I 
12 o. 10 4.76 14. 00 12 11. 0 0 1 ·=- ·=·...,. ._. .. _.' 25.90 
13 0. 10 4.90 14.00 1 :3 1 o. 90 19.47 26.90 
14 0.10 4.89 12.10 14 11. 10 19. '35 27.70 
15 o. 1 0 4.84 14.20 15 10.70 20. 41 29.20 
16 o. 10 5. 0 0 12.40 16 1o.60 21. 79 ·:::2. 30 
17 0. 10 4. 9'3 12.80 17 10.80 21. 58 30.50 
1 ·=-._, 0. 10 5.05 13. 10 1 ·::. ,_, 1 o. :31) 20.72 ·30.90 
1'3 o. 10 5.40 13.50 1 '3 1 o. 70 19. '3'3 30.60 
20 0.10 5.40 13.80 20 11. 00 19.48 29.70 
21 0. 10 5.27 14.80 21 11. 30 18.81 28.30 
;:>·::. o.oo 5.51 14.30 ·::.·::. 11.40 17.90 27.70 / 
_o;;. ........ 
2:3 o. 00 5.80 15. 00 -::.-:> ..... _, 11.50 16. :=:8 24.20 
24 (I. 1 0 5.23 15. 10 24 11. 80 16.60 24.80 

SUMMA RV o. 00 5. 13 23.40 ·suMMARV 9.30 17.76 32.30 

NUMBER OF OBSERVATIONS 720 MUM BER OF OBSERVATIONS 720 



t:r:J 
I 

w 
-..J 

• 

Palisades 
MONTH 6 YEAR 74 DAYS ANALYZED 30 PARAMETER ~ 5 

HOUR MIN A'..~G MA:=<: 

1 -5. 16 -511 1E· -5. 16 
2 -5. 16 -5. 16 -5. 16 
:::: -5. 16 -5. 16 -Sis 16 
4 -5. 16 -5. 16 -5. 14 
C' 

·-·· 
-5. 16 -5. 16 -5. 16 

6 -5 . 16 -5. 1 E· -5. 14 ..., -5 . 16 -Sm 16 -5. 14 .. 
:=: -5. 16 -5. 16 -5. 14 
·~ -5. 16 -5. 16 -5. 16 

1 0 -5. 16 -5. 16 -5" 16 
1 1 -5. 16 -5. 16 -5. 1E. 
1 ·-· c. -5. 16 -5. 16 -5. 14 
1 ·-=· ·-· -5. 17 -5. 16 -511 16 
14 -5. 17 -511 16 -5. 16 
15 -5. 17 -5. 16 -5m 16 
16 -5. 17 -5. 16 -5. 14 
17 -5. 17 -5. 16 -::·II 16 
1 ·=-·-· -5. 17 -5. 16 -5. 16 
19 . -5. 17 -5 . 1 E. -5. 16 
20 -5. 17 -5. 16 -5. 16 
21 -5. 17 -5. 16 -5. 16 
. -.. -. -5 . 17 -5. 16 -5. 1E. c.c 
. -.. -. .:. . .,:. -5. 16 -5 . 16 -5. 16 
24 -5. 16 -5. 16 -5. 16 

SUMMAP'r' -5. 17 -5. 16 -5. 14 

NUMBER OF OBSERVATIONS 720 

• • 



t:r:I 
I 

w 
CXJ 

• • • 
Palisades 

MONTH 7 YEAR 74 DAYS ANALYZED 31 PARAMETER ~ 1 

HOUR MIN A1
•.•

11:; 1'1A::•: 

1 .-. c.. 70 E·. ·32 1 :::: • 20 
2 .... c.. '30 7. 70 12. 1 0 
:3 .-. :30 .-. .,:q 15. 60 .:,. . ·=·. -· -· 
4 ·=· '-. 70 ·=.-. 24 1 7. 60 
5 .-, 

c.. 50 '3a 46 1 :::: • 30 
E. 1 30 ·::a . C'C' 19. 40 . . _1._1 

....,. ·=- 00 •3. 64 .-.. -. 50 .. '-. .::.c. • 

:3 ·=· ...... 50 '3. :~:·;.. 1-=t -· . 90 
'3 .... 

c.. 90 ·=-·-·. :::: 1 21 . 20 
1 0 2. 90 .-. ·=·. 5:3 21 . 40 
1 1 .-. ·=·. 1 0 .-. ·=·. 72 21 . 20 
1 '""' .-. ·:.io .-. 

c. c.. ·=·. 4·=· ·-· 21 . 00 
1-'::0 ·-· .... c.. 50 .-. 

C• • 41 1-=t -· . 20 
1.4 ·=- 70 :=:. E.E. 20. 1 0 '-. 

15 ·3. 30 . -. ·=·. 17 16 • 50 
16 .... 

.:,. . :::o 7. E.:3 1 :3. 60 
17 ·=- 50 7. 1 1 1 :::: • 60 '-. 

1-=· .-. 20 E .• :::2 1 ·-:. ::;: (I ·-· c.. -·. 
1 '3 1 . E.O E .• 1 ·=-·-· 1 ·-=· -· . 40 
20 o. 40 C' ·-·. :~:·3 12. 90 
21 o. 40 5. ::::2 12. 70 
·=··=-........ o. 40 C' ·-' . 1 ::: 1 1 . 20 
'J'J 'J 30 C' 74 q 20 
'-·-· ._ .. ·-'. . .... 
24 ·:;. ...... 20 6. 21 1 1 . 40 

:S:UMMAi:;:~y o. 40 
.., ....,. ... , .-.. -. 50 I • .. .:J c.c. • 

NUMBER OF OBSERVATIONS 679 



Palisades Palisades 

MONTH 7 VEAR 74 DAVS ANALYZED 31 PARAMETER - 3 .. MONTH 7 YEAR 74 DAVS ANALYZED 31 PARAMETEI'! = 4 

HOUR MIN A\16 MAX HOUR MIN AVG MF!X 

1 0.30 6.83 19.70 1 15.70 21.03 29.40 

2 0.30 6.60 20.00 ·:> 15.10 20.53 29.10 ... 
3 o. 60 6.75 19.20 3 14.80 20.29 27.40 

4 1. 70 7. 05 18. 10 4 14. :30 20. 15 27.10 

5 1. 40 7. 03 18.30 
C' 1:3. 60 19.91 26.80 . .) 

6 1. 80 7.63 18.70 6 12.70 19. 5·3 2.: .• 40 

7 o. 80 6.88 18.40 7 11.80 19.21 25., '30 

8 o. '30 .: .• 58 15.60 :3 11. 80 19.05 25a70 
tr:I 9 1. 20 7.33 17.10 9 13. 60 1 ·:.i. 78 25.80 
I 

w 1 0 2.20 7 ""'":I 18.60 10 16.70 21. 16 27.10 . ( "" 
\0 11 2.20 7.48 16. 00 11 17. 40 22.55 27.50 

12 2.20 7.49 16.00 12 17.60 23.02 27.60 

13 2.10 7. 01 14. ·:.io 1 :3 17.70 23. 7·3 28.20 

14 1. ;3 0 r: .• 85 15. 1 I) 14 1:3. 20 24.18 29.70 

15 1. 90 6.70 16.40 15 17.50 24.79 31. 20 

16 1. 70 6. 4;3 13. 00 16 17.50 2E .• 53 :32. 70 

17 2.00 6. 5:3 1:3. 70 17 17.40 ·=·"? .19 33.40 ... ' 
t:3 1. 90 6.42 12.50 18 :3. 20 25.26 :34. 80 

19 1. 60 6.67 18. 20 19 17.60 ·:OC" -:·~ 33.80 L....J. ·-•L.. 

20 o. 40 6.60 17.40 2 0 17.90 24.80 32.90 

21 o. 70 6. 12 1:3.10 21 18.00 23.84 31.80 

·:>:> 0.30 5.54 15.60 
·j'J 17.80 22.42 31.00 

........ 
._._ 

23 o. 40 5.90 17.10 23 16.70 21. 6:3 30. 20 

24 o. 50 6.01 18.40 24 16. (10 21.21 29.60 

SUMMARY o. 30 6.75 20.00 SUMMARY 3.20 22.39 34.80 

tiUMBER CF OBSERVATIONS 679 NUMBER CF CBSERVATICNS 679 

• • • 



• • 
Palisades 
MONTH 7 YEAR 74 DAYS: Ar·iRL YZED :31 F'ARAMETER ~= 

HOUR MIN A'·lG MAX 

1 -5. 17 -5. 16 -5. 16 
·::. 
'- -5. 17 -5. 16 -5. 16 
·-:-·-· C" -._ .. 17 -5. 16 -5. 16 
4 -5. 17 -5. 16 -5. 16 
C" 

·-' 
C" -._ .. 17 -5. 16 -5. 16 

6 - C" lE· -5. 16 _c: 16 ·-·. ._1 • 

7 -5. 16 -5. 16 -5. 16 
•::O ·-· - C" 16 ·-·. -5. 16 -5. 16 
'3 -5. 16 -5. 16 -5. 16 

10 -5. 17 ;-5. 16 -5. 16 
11 -5. 17 -5. 16 -5. 16 
12 - C" 17 ·-· · -5. 16 -5. 16 
1 ·-=· . _. -5. 17 -5 . 16 -5. 16 
14 C" -._ .. 17 -5. 16 -5. 16 
15 -5. 17 -5. 16 -5. 16 
16 C" -._ .. 17 -5. 17 -5. lE• 
17 -5. 17 -5. 17 -5. 16 
1 ·=· '-' -5. 17 -5. 16- -5. 14 
19 -5. 17 -5 • 16 -5. 16 
20 ..:..5. 17 -5. 16 -5. 16 
21 -5. 17 -5. 16 -5. 16 
. -.. -. 
i::.c. -5 . 17 -5. 16 -5. 16 .-.. -. 
e,.:.,. -5. 17 -5. 16 -5. 16 
24 -5. 17 -5. lE· -5. 16 

S:UMMARY -5. 17 -5. 16 -5. 14 

NUMBER OF OBS:ERVATIDNS: 679 

.- · .. 
:~·. 

C" ._, 

• 



Palisades 
MONTH 8 YEAR 74 DAYS ANALYZED 31 PARAMETER ~ 1 

HOU~: MIN AVG MA:=·=: 

1 . -. 
.:,. . :30 €1. 91 1 :~: • 40 

.-. c. ·::o 
'-. 90 "? 

I • 4·=· ·-· 1 ·=-'-. 50 
.-. 1 80 0 02 14. 50 ·J . ·-· . 
4 ·=· '-. 90 "? 

I • ·:H 16. 50 
c:' 

·-' 2. 50 0 ·-·. 24 19. E.O 
.:. 1. :=:o 811 47 .-.. -. c.c. D :=:o 
7 •'j ·-·. 1 0 :::: . 64 21 . 00 
:3 ·-=· ·-·. 60 •::O ·-·. 2E· 1 :3. 50 
9 :::: . 1 0 ,-, 1:1. 1 ·=-·-· 1 ·::i -· . 00 

1 0 2. 00 ·=· ·-·. 47 . -,.-, 
cc.. :=:o 

1 1 ·=· '-. 20 ·=· ·-·. 1 0 24. 1 0 
1 ·-· c. .-. .;. .. :30 ·=· ·-·. 50 22. 1 0 
1 ·:. ·-· .-. ·=·. 60 9. 06 2:~:. 00 
14 4. 20 •3. o:~: 21 . 20 
15 . -. .,:. . 80 :::: II 9'3 20 • :::o 
16 ·-=· ·-·. 60 C• ·-·. ·:r2 17. 60 
17 4. 90 '3. 09 1 E .. 50 
1 .-. 

·=-
·:. ·-·. 60 .-. 

C• • 55 21 . 90 
19 1 . :~:o ·=· ·-· . E.·:::: .-.. -. c. c.. Q 1 0 
20 ·=· '-. 00 7. .-.. .-, ·=··=· 1 ·::i -· . ·:.io 
21 ·=- 70 .: .. 2E· 20. 30 ...... 
22 1 30 C' 7•=- 1 :3. 1 0 . ·~. I -· 

2:3 o. 70 5. 46 1 1 . :31) 
24 2. 70 6. 15 1 o. 30 

:S:UMMARY o. 70 "? 
I • ·:;..:. 24. 1 0 

MUMBER OF DBS:ERVATIONS: 744 

• • • 



• • • 

Palisades Palisades 
MONTH 8 YEAR 74 DAYS ANALYZED 31 PARAMETER .. 3 MDtiTH 8 'r'EflR 74 DAYS ANALYZED 31 PARAMETER - 4 .. 
HOUR MIN AVG -MAX HOUR MIN AVG MAX 

1 0.00 6.86 19.90 1 14.40 20.54 25.90 2 0.00 6.95 18.80 2 14.90 20.03 26.20 3 o. 00 6.97 17.40 ·~ 14.30 19.67 26.20 ..... 
4 o. 00 7. 01 17.70 4 13.60 1 q .-.. :;, 25.10 •.• C.L.. 
5 o.oo 6.86 lE .• 40 5 1:3.40 18.85 24.70 6 o. 00 E .• 72 15.30 6 1:3.10 1:3.47 24.30 7 o. 00 6. E.2 1:3. 90 7 12.90 18. 1:3 23.90 8 0 • o o 6. 6•;.· 1:3.20 :3 12.50 18. 1):3 23.20 trj 
9 o. 00 7. 01 14.50 '3 12. :30 17.85 22.60 I 

it» 10 o. 00 6.E.4 13.80 10 12.50 1:3.20 22.30 IV 11 o.oo 7 ':•·::t 17.60 11 1:3. 70 19.61 22.90 • ·-'L. 

12 o. 00 "? C" •• 17.90 12 16.00 21. 43 25.50 I • ._11';1 

1:3 I). 0 0 E .• ·3·3 lE .• :30 1 ·~ 17.:30 ·::i ·:. C' ·=- 27.10 ..... 
L. L.. ·-'L. 

14 o. 00 7.08 17.20 14 18.60 23.40 .-."""!' .50 c. .. 
15 0. 00 6.41 17.40 15 1·::i.10 24.19 28.10 16 o.oo 6.45 17. 0 0 16 20.60 25.15 2·:... 20 
17 o. 0 0 6ir 7:3 16. 1 0 17 19.80 25.90 30. 90 18 0.00 6 Ci'? 14. 0 0 1 ·::t 20.20 26.'30 33.40 . ·-· · ·-· 
1 '3 o. 00 7. :~:8 16.40 1 '3 17.00 25.E:O 31.00 
20 0.00 .., C'·-· 16.70 20 11. 40 24.28 :30. 30 ' • ._1c. 

21 o. 00 7.17 15. :~:o 21 1:3.50 23. ·=.-o '30. 10 ..... ::> o.oo .., ·=-..-. 17.50 ·=-·=- 18. 00 22 .. 96 2:3.90 c. .... ' • L..C. ........ 
23 o. 00 7.52 1'3.50 23 17.50 21. 59 27.90 
24 o. 00 7. 06 20. 20 24 15.20 20.85 26.90 

SUMMARY o.oo 6.98 20. 20 S:UMMARY l 1. 40 21. 56 33.40 

NUMBER OF OBSERVATIONS 744 NU ME: ER OF OBSERVATIONS 744 



Palisades 
MONTH 8 YEAR 74 DAYS ANALYZED 31 PARAMETER ~ 5 

HOUR MIN AVG MA'.•~ 

1 -5. 16 -5. 16 -5. lE. 
·::O .... -5. 16 -5. 16 -5 . 16 . -. . ;, -5 . 16 -5. 1 E. -5 . 1E, 
4 -5. 16 -5. 16 -5. 16 
C" -5. 16 -5. 1 E· -5. 16 ·-' 
.;:. -5 . 16 -5. 16 -5. 16 
7 --5. 16 -5. 16 -5. 16 . -. 
·=· -5. 16 -5. 16 -5 . 1E. 
'3 -5. 1 E. -5. 16 -5. 16 

1 0 -5. 16 -5. 16 -5. 16 
1 1 -5. 16 -5. 16 -5. 16 
12 -5. 16 -5. 16 -5. 1 E. 
1 ·-=-·.J -5. 17 -5. 16 -5. 1E. 
14 -5. 17 -5. 16 -5. 16 
15 -5. 17 -5. 16 -5. 16 
16 -5. 17 -5. 16 -5. 16 
17 -5. 17 -5. 17 -5. 16 
1 :=: -5. 17 ~s. 17 -5. 16 
1 ·::i -5. 17 -5. 07 -2. :~:2 
20 -5. 17 -4.97 o. 7·:· 

IL.. 

21 -5. 17 -5. 15 -4.92 
. -.. -. c.c.. -5 . 17 -5. 16 -5. 16 
·=··J L..•.J -5. 17 -5. 16 -5. 16 
24 -5. 17 -5. lE· -5. 16 

SUMMARY -5. 17 -5. 15 0.72 

~iUMBEi;i: OF OBSERVATIONS: 744 

• • • 



• • • 
Palisades 
MmffH 9 YEAR 74 DAYS: Ar·mL YZED ~: 0 PAPAMETER ~~ 1 

HOUR MIN A'•,•'G MA~·=: 

1 ·-=· 60 C• 1 1 24. ~:o ·-·. ·-·. .-, 
c. ·-=· ·-·. 60 ::;: . 04 24. 30 .-, .-, 90 -::0 :=:o 24. 30 ·=· c.. I . 
4 ·":r ·-·. 60 ::: . 74 .-.r:-

C. _1 n 40 
5 ·=· 50 1 o. .:.2 ·-=··:· 90 '-. ·-··-·. E. .-, 1 0 1 1 07 ·":•7 90 .,:1 a . 

·-
1 I a ...,. 

·=· 70 1 1 61 .-.. -. 40 ,. ...... . ..:11:1 Cl 

:3 ·-=· 60 12. 01 :::: '3'. 50 ·-·. 
·::i 4. 00 12. 01 41 . 70 

1 0 .-, :30 1 1 99 ::::
13. 1 0 . .:,. .. . 

1 1 ·=· 70 1 1 f.E. .-,-, :30 ...... . .,:1f II 

12 ·=· 50 1 o. •315 :;:4. :=:o ...... 
1 ·-:0 ·-· ·=· ...... 00 1 0. 64 ·-=··=· -'1- D :::o 
14 .-, . :,. . :30 1 0 . ·::iE. :::: 1 . 20 
15 ·:1 ..... . 00 1 o . :=:2 23. 50 
16 ·=· ..... . 20 1 o. 40 -, .-

a::. t:· • :30 
17 o. 70 '3. ~.5 .-.c-

C,._I" 00 
1 ·=-·-· .-, 

c.. 20 ·=· ·-·. 7E. 24. 60 
1 ·~ ·=· 00 -::0 91 2E .• 1 0 '-. I • 

20 1 60 -::0 21 24. 60 . I . 
21 ·=· 00 -::0 ·-=··=· .-.c 20 ...... I • ·-'1- c:.._I u .-.. -. 4. 00 ·=· 1 :3 24. E.O c:.c ·-·. 
2:~: ·=· 50 ·=· 1 1 .-..-. 00 '-. ·-·. e,.;,. a 

24 .-, 
.;,. . 60 ·=· ·-·. =··-=· ,__._. 2E1 a 1 0 

:S:UMMAR'r' o. 70 ·;.. 70 41 . 70 

NUMBER OF OBSERVATIONS 720 



Palisades Palisades 

MONTH 9 YEAR 74 DAYS ANALYZED 30 PARAMETER .. 3 MONTH 9 YEAR 74 DAYS ANALYZED 30 PARAMETER -.. 4 

HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 o.oo 1.73 12.90 1 7.30 14.57 22.20 
2 o.oo 1.58 11. 70 2 5.70 14. 10 21.60 
3 o.oo 1 • :;:6 10.40 3 5. :3(1 1 :3. 82 21.40 
4 0. 0 0 1. 0 0 11.50 4 5. 1 0 13.67 21.00 
5 0.00 1. 21 13.30 5 4.80 13.68 21.20 
6 o. 00 1. 19 1:3. 20 6 4. 1 0 13.40 22.00 
7 0.00 1. 28 14.20 7 4. 10 1 :3. 06 22.30 
8 0.00 1. 08 12.30 8 4.20 1 ·j oj""? 22.30 ..... ·-· ( 

9 o.oo 1. 07 11.70 9 4.10 12. 85 21. 50 
trJ 1 0 o. 00 1. 01 11. 20 10 4.90 13.72 22.20 
I 

.i:. 11 0.00 1. 01 11.50 11 E .• 50 15.23 2:3.70 
U1 12 o.oo 1. 04 12. 10 12 8.30 16.38 24. E.O 

0.00 1. 14 11.50 1 ·-· 9.70 17. :37 25.80 1:3 .;:) 

14 o. (I 0 1. 11 10.80 14 9.70 18.62 2::::. 90 
15 0. (I 0 1. 04 11.40 15 9.70 20.07 ::::o. 80 
16 o. 00 1. 21 13.30 16 9.70 20. 91 .30. 40 
17 o. 00 1. 25 12.50 17 9.80 21 Cl :3:~: 31. 40 
18 0. 0 I) 1. 35 13. 00 1 ·=· 9.80 20.65 2:3. 00 ._, 

19 0.00 1. 7 0 14.60 l '3 9.60 19. 12 26.90 
20 o. 00 2.05 17.00 20 8.80 17.91 26.10 
21 0.00 2. 15 17.E·O 21 "? .70 tE .. 28 24.90 I 

22 o. 00 2. 05 16. :30 22 6.30 15a25 24.00 
23 o. 00 -::. ·=-o 18.90 ·=-·-=- 6.40 14. ':l6 2.3. 40 ~- ...... _, L-·-· 

24 o.oo 1. 84 12.50 24 7.90 14.68 23.10 

'SIJMMAl<'Y o.oo 1.40 18.90 ·~UMMARY 4. 1 0 16. 02 31.40 

NUMBER OF OBSERVATIONS 720 NUMBER OF OBSERVATIONS 720 

• • • 



• • • 
Palisades 
MONTH 9 YEAR 74 DAYS ANALYZED 30 PARAMETER c 5 

HOUF.: MIN A•·/(:i MA:>; 

1 -5. 16 -5. 16 -5. 14 
.-, 
.::. -5. 16 -5. 16 -5 . 14 
•'J -5. 16 -5. 16 - c:" 14 ·-· ·-·. 
4 -5. 16 -5. 16 - c:" 14 --• 11 

c:" 

·-· -5. 16 -5. 15 -5. 14 
6 -5. 16 - c:" 15 -511 14 ·-·. 
? -5. 16 -5. 15 - c:" 14 I ·-·. 
,-, -5. 16 -5. 15 -5. 14 
·=· 
·;.a -5. 1E. -5. 15 -5. 14 

1 0 -5. 16 - c:" 1 E. -5. 14 ·-·. 
1 1 -5. 16 -5. 16 -5. 14 
1 ·-· .::. -5. 16 -5. 1 E. -5. 14 
1 ·:· ·-· -511 17 -5. 1E. -5. 14 
14 -5. 17 -5. 16 -5. 14 
15 -5. 17 -5. 16 -5. 14 
16 -511 17 - c:" 16 -5. 14 ·-·. 
17 - c:" 17 -511 16 -5. 14 ·-·. 
1 ·-· ·=· -SDI 17 -5. 1:6 -5. 14 
19 -511 17 -5. 16 -5. 14 
20 -5. 16 -5. 1E· -5. 14 
21 -5. 16 -5. 16 -Se 14 
22 -5. 16 -5. 16 -5. 14 
·=··:· .._._. -5. 1E· -5. 1E. -5 . 14 
24 -5. 16 -5. 16 -Sa 14 

SUMMAPY -5. 17 -5. 16 -5. 14 

t·~UMBEF.'. OF OBSERVAT I or-~s 720 



-------------------------------------------------------- -I 

Palisades 
MDl'HH 1 0 '.-'EAR 74 DAYS A~iAL YZED :31 PARAMETER ~~ 1 

HOUR MIN A'·/G MA>·~ 

1 :=:. 1 0 1 o. 50 .-,.-. 
.;. .. ;. .. 9 0 

·=· .-. 20 1 o. C"-:0 :3 0. 1 0 '- .::. . ·-· ·· ·"j ·-· .-. .::. . 50 1 o . 15 2E .• ::::o 
4 ·=· 90 '3. :=:4 .-.C" 00 '-. C.·J. 
C" __ , ·-=· ·-·. 60 1 o. o::: ·=··=· '- '-. 50 
E. ·::· _,. 80 1 o. 2E. .-.C" 

e,._ •• 40 
7 ·:· ·-'. 60 1 o. 06 .-.c:-C.·-·. 90 
!=• -· ·-=· ~·. :::o '3. 5 13' ·:··:· L...·-·. 40 
131 ·"j ·-·. E.O '3. 7:3 :~: 0. 40 

1 0 ·=· '-. 50 '3. '31 .-.c--:.·--·. 50 
1 1 . -. 70 1 o . 20 .-.c- 90 ~. .;. .. _ .. 
1 ·-. .::. ·=· '-. 00 1 o • . -.C' c.._I 24 • :30 
1 ·-=-·-· ·=· '30 '-. '31. ·:.a::: ·=··-=· L...·-'. 40 
14 ·=· 50 1 0. 20 .-,C" 90 ..... . e,._ •• 

15 ·=· 20 1 0. 90 =··~ :::: I) '-. .__._ .. 
16 1 . 60 1 o. •3•3 .-,.-. 

-~C. • 8 0 
17 ·=· '-. '30 1 o. C"C" 

·-··-' 
.-.c:-.; .. _,. 50 

1 ·=· ,_, ·=-'-. 2 (I 1 o. 1 ·-=· ·-· ~.C" ·-=-·-·. 00 
1 '3 ·=· '-. 20 ·;... ·-=··=-·-··-· 2'3. 50 
20 1 . :::o 9 . 21 :::: 0. :::o 
21 ·;:. 

'-. 70 ::: . 91 2·::a. 50 
22 .-, 60 ·::a. -:OC" .-,.-, 40 .;. .. ,. ·-· .:.•c.. 
·=··:· ·=- 50 1 o. 21 -.. -. 80 ,_._. '-. -:.•C.. 

24 .-. .::. . 90 1 0. 1 ·-=· ._. ~.r:: .;:, .. _ .. 30 

SUMMARY 1 . 60 1 o. 06 .-.C' .;. .. _ .. 90 

NUMBER OF OBSERVATIONS 744 

• •• • 



• • • 

Palisades Palisades 
MONTH 10 YEAR 74 DAYS ANALYZED 31 PARAMETER .. 3 MONTH 10 'r'EAR 74 DAYS MiALYZED 31 PARAMETER - 4 .. 

HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 o.oo 0.31 4.20 1 -0.60 10.63 19.30 
2 o.oo 0.25 3. 81) ·;) ... -1.00 1 0. 33 18.80 
3 0.00 0.28 4.10 :::: -1.60 1o.12 18.30 
4 o. 00 0.25 3. 1 0 4 -1. 80 1 o. 02 1:3. 4 0 
5 o. (II) 0.24 2. :=: 0 C" 

·-· -1. 70 ·:.-. 76 1:::. 30 
6 0.00 o. 20 2.40 6 -1. 1 0 Ct C'O .·a·-••-• 18.30 

tJ:j 7 0. I) 0 (I. 1 ·::i 2., :30 7 -0.90 9. 40 18.50 
I 8 o.oo o. 19 1. ·::io 8 -1. 30 9. 14 18.50 
~ 
00 9 o. 00 0.21 2.10 '3 -1.20 :3. 97 17.90 

1 0 0. 0 I) 0.21 2.60 10 -0.40 9. E.7 18. 1 0 
11 o. 00 0.28 2.30 11 0. :=:(I 11. 12 19.20 
12 0.00 0.43 ~:. 60 12 2.20 12.59 21. 10 
13 0. 00 o. :32 2.60 1:3 3.80 1:3. 7:3 22.60 
14 o. 00 0.28 3.00 14 3. ·::io 14. 81 24.80 
15 o. 00 0.23 2.60 15 1. 90 15.60 26.20 
16 o. 00 o. 21 1. 8 0 16 o. 90 16.00 26.40 
17 o. 00 o. 2.2 1. 50 17 1. 4 0 15. 86 26.10 
18 o.oo o. 17 1. 4 0 18 1. 70 15. 12 25.20 
1 '3 0.00 o. 17 1. 40 19 1. 70 14.06 2:3. 70 
20 0.00 0.24 2.00 20 1. 50 12.83 22.80 
21 o. 00 0. 1 :3 1. 20 21 1. 30 12.23 21. ·:io 
·=··~ o. 00 0.25 2.50 ·=··=> 1. 30 11.79 21. 70 ....... ....... 
2:3 o. 00 o. 20 2.00 =··j '- ._. 1. 40 11.45 21. 90 
24 0. 0 I) 0 .-.C" 

• C.._I 2.40 24 o. 40 11. 18 22.30 

SUMMARY 0.00 0.24 4.20 SUMMARY -1. 80 11.92 26.40 

t-iUMBER OF OBSERVATIONS 744 t-WMBER OF OBSERVATIONS 744 



I 
' 

Palisades 
MONTH 10 YEAR 74 DAYS ANALYZED 31 PARAMETER ~ 5 

HOUR MHi AVG MA~-< 

1 -5. 16 --5. 15 -5. 14 
2 -5. 16 -5. 15 -5. 14 
·-=· ·-· -5. 16 -5. 15 -5. 14 
4 -5. 16 -5. 15 -5. 14 
C' 
. .J -5. 16 -5. 15 -5. 14 
E. -5. 16 ·-5. 15 -5. 14 
7 -5. 16 -5. 15 -5. 14 
·=-·-· -5. 16 -5. 15 -5. 14 
·::- -5. 1 E. -5. 15 -5. 14 

10 -5. 16 -5. 15 -5. 14 
11 -5. 16 -5. 15 -5. 14 
1 '"" .::. -5. 16 -5. 15 -5.'14 
1 ·-=-·-· -5. 16 -5. 16 -5. 14 
14 -5. 16 -5. 1 E. -5. 14 
15 -5. 17 -5. 16 -5. 14 
16 -5. 17 -5. 16 -5. 14 
17 -5. 17 -5. 1E· -5. 14 
1 ·=-·-· -5. 16 -5. 16 -5. 14 
19 -5. 16 ~5. 1E. -5. 14 
20 -5. 16 -5. 15 -5. 14 
21 -5. lE. -5. 15 -5. 14 
22 -5. 16 -5. 15 -5. 14 
.-.. -. 
C.·~· -5. 16 -5. 15 -5. 14 
24 -5. 16 -5. 15 -5. 14 

SUMMARY -5. 17 -5. 15 -5. 14 

NUMBER OF DBS:ERVATIDNS 744 

• • • 



t:r:I 
I 

U1 
0 

• 
.... ---···· ·-·-·· ··- .. ----- L. ··------·--···------

• • 
Palisades 
MONTH 11 YEAR 74 DAYS ANALYZED 30 PARAMETER : 1 

HOUR 

1 
.-, 
.:: 
·-=· ·-· 
4 
C" 

·-' 
E. 
7 

10 
1 1 
12 
1 :::: 
14 
15 
16 
17 
1 ::: 
1 ·::i 
20 
21 
22 
.-.. -. c..:.. 

24 

:S:UMMAR't 

MIN 

:::: • :3 0 
:::: • E1 0 
:3. 60 
4.00 
4.50 
:3. 60 
4.00 
2.70 
2.90 
::::. :30 
2.70 
4.50 
:::: . .:. 0 
:3. :::: 0 
:::: . ~: 0 
2.20 
2 •. 70 
3.10 
1. :::: 0 
2.50 
2.50 
·3.:;:o 
:~:. 80 
4.50 

1. ::: 0 

AVG 

1 .-, .-.. -. .:.. • ·=·c 
1::::.57 

14.06 
14.07 

1.-, .-,.-, 
·=· • c. c. 

12.40 
1 ·=· ·~7 

L.. • -· I 

1::-::. 25 

14.4:::: 
13.43 

1 :3. :::::3 
1:~:. 06 

1.-, .-.. -. c . . :.•c. 

12.42 

13. 15 
1:3.17 
13.22 

NUMBER OF OBSERVATIONS 720 

'MA>=: 

40.00 

-;:::::. 40 
39.10 
:~:·~. :3 0 
4 0. 40 

:37. 70 
36.40 
:37. 7 0 
::::?. :~:o 
37.10 
::::7.10 
:~:::::. 4 0 

3::::. 40 

40. 40 
40. 60 
:::::3. 40 
40.::::0 

40.80 



Palisades 
Palisades 

MD NTH 11 VEAR 74 DAYS ANALYZED 30 PARAMETER # 3 
MONTH 11 YEAR 74 DAYS ANALYZED 30 PARAl'IETER 4 c 

HOUR MIN AVG MAX 
HOUR MIN AVG· MAX 

1 o.oo 0.05 o. 80 
1 -7.00 6.40 22.60 

2 o.oo 0.05 o. 80 
2 -7.60 6.24 22.40 

3 o.oo 0.07 1.00 
3 -7.90 6.14 22.80 

4 o.oo 0.06 o. 60 
4 -8.40 5.76 21). 60 

5 o.oo 0.06 o. 70 
5 -·3. 0 I) 5.45 20.50 

6 o.oo 0.06 0.60 
6 -9.40 5.28 18.90 

7 o. 1)1) 0.12 1. 50 
7 -10.00 5.16 18.30 

t:z:I 8 0.00 0.17 2.70 8 -10.20 4. '38 17.30 
I 

U1 9 0.00 0.15 2. 80 
·3 -·3. 10 4.94 16.50 

I-' 10 o.oo 0. 1 0 2.40 
10 -7.70 5.22 16. '30 

11 o.oo o. 17 4. :30 11 -5.30 6. 06 17.70 

12 o.oo o. 20 . 5.10 
12 -2.70 7.13 18.40 

13 o.oo 0.32 4. 70 
13 -1. 10 7.61 1'3.60 

14 o.oo 0.27 6.70 
14 -0. 70 7.81 21.40 

15 o.oo o. :36 9. :30 15 o. 30 8.01 22.20 

16 o.oo 0.35 9. 1 0 16 o.oo 8. 01 22.10 

17 o.oo 0.24 6.10 
17 -o. :=:o 7.79 22.90 

18 o. 00 0.21 5.30 1:3 -0.80 7. 1 ·~: 22.40 

19 o. 00 0.24 6.60 
19 -1.:30 6.47 20.20 

20 o.oo 0.29 8.20 20 -1. 90 6. 12 19.50 

21 o.oo o. :35 1o.10 21 -2.90 5.91 19.10 

22 o.oo 0.37 
.-..:> -:3. 30 5.81 10.90 c .... 18.40 

23 0.00 o. 4:3 12.40 23 -4.40 5.68 17.00 

24 o.oo 0.22 5.80-
24 -6.20 5.65 17.30 

SUMMARY o.oo o. 20 12.40 ~UMMARY -1o.20 6.28 22.90 

tiUMBER CF DBSERYATIDNS 720 
NUMBER DF OBSERVATIONS 720 

• • • 



tr.I 
I 

l11 
N 

• • • 
Palisades 
MONTH 11 YEAR 74 DAYS ANALYZED 30 PARAMETER ~ 5 

~OUR MI t"i AVG MA::< 

1 -5. 16 -5. 14 -5. 1 ·-=· ·-· 
.-. 
.:. -5. 16 -5. 14 -5 . 1.::: 
:~: -5. 16 -5. 14 -5. 1-=· ·-· 
4 -5. 1E. -5. 14 -5. 1 ·-::. 

~· 
C" 

·-' -5. 16 -5. 14 -5. 1 ·-::. ·-· 
6 -5. 16 -5. 14 -5. 1 ·-=· ·-· 
7 -5. 16 -5. 14 -5. 1 ·-· :.· 

·=· -5. 16 -5. 14 -5-. 13 ·-· 
·3 -5. 16 -5. 14 -5. 1 ·-=· ._. 

10 -5. 16 -5. 14 -5 . 1-· . .:.• 

11 -5. 1 E. -5. 15 -5. 14 
12 -5. 16 -5. 15 -5. 14 
1 ·-=· ·-· -5. 16 -511 15 -5. 14 
14 -5. 1 E. -5. 15 -5. 14 
15 -5. 16 -5. 15 -5. 14 
16 -5. 16 -5. 15 -5. 14 
17 -5. 16 C" 15 -5. 14 -.J. 

1 ·=· ·-· -5. 16 -5. 15 -5. 14 
1 '3 -5. 1 E. -5. 14 -5. 14 
20 -5. 16 -5. 14 -5. 14 
21 -5. 16 -511 14 -5. 14 
·=··=-L..L.. -5. 1E. -5. 14 .. -5. 14 
2:::: -5. 1 E. -5. 14 -5. 14 
24 -5. 1E· -5. 14 -5. 14 

SUMMARY -5. 16 -5. 14 -5. 1 ·-::. ._. 

r·~UMBER OF OB:S:ERVATIDMS 720 



t:i:J 
I 

01 
w 

Palisades 

MONTH 12 . YEAR 74 DAYS ANALYZED 31 PARAMETER : 1 

HOUR 

1 .... 
.::. .... 
·=· 
4 
c:" 

·-' 
6 
7 
::: 
9 

10 
1 1 
12 
1 ·-=· ·-· 
14 
15 
16 
17 
18 
1 '3 
20 / 

21 .-,.-. cc. 
·=··-=-L....·-· 
24 

:SUMMARY 

tKIMBER OF 

MIN AVG 

2.20 10.88 
2. '30 11. 1 ·-· .::. 
2.50 1 0. 92 
2.90 11. 1 ·=· ,_. 
4. 00 11.51 
2.50 11.42 
2.50 11 • 4'3 
4. 00 11.:::3 
:3. :::: 0 12.50 
·-=· ·-·. 1 (I 11.97 
2.20 11 . :35 
2.20 10. :::s 
2. '30 11.25 
2. '30 11 .• 84 
::::. 60 11 .50 
2.50 11. 54 
2.50 11.:3:3 
2.50 11. 0:3 
·=· ..... 00 11. 46 
:3. :30 11.48 
...... 
.::. . 00 11.27 
2.50 1 0. ?E. 
1. 60 10.64 
3. 10 11. 1-=· ,_. 

1. 60 11. :~:5 

OBS:ERVATIOMS: 744 

• 

25.40 
25.90 
26.10 
27.50 
25. '3 (I 
2:~:. 00 
24.60 
25.40 
24.10 
2:~:. 70 
24.10 
25.00 
24.60 
29.20 
~:1.00 

:37. :31) 
36.40 
::::5. 70 
::::::::. 00 
27.70 
25.00 
25. 4 Cf 
26.10 

:37. ::::o 

/ 

• 



• • • 

Palisades Palisades 
MONTH 12 VEAR 74 DAYS ANALYZED 31 PARAMETER e 3 MONTH 12 YEAR 74 DAYS ANALYZED 31 PARAf'IETER ;: 4 

HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 o.oo o.oo o. 00 1 -3.40 0.55 5.50 2 0. 0 0 o. 00 o.oo ·::> -3.20 0.63 6.20 ..... 
3 o. 00 o.oo o. 00 :3 -2.90 o. 61) 7.30 4 o.oo 0.00 o.oo 4 -3.20 0. 50 6.90 5 0. 0 0 o. 0 0 o. 0 0 '5 -4.20 0.51 5.90 6 0.00 0. I) 0 o.oo 6 -4.50 0.45 '5. 80 7 o. I) 0 o. 00 0. 00 7 -5. 00 0.13 5.30 8 o.oo o.oo o.oo 8 -6.10 -1). 1)3 4.50 

tr:! 9 o. 00 o.oo o. 0 0 9 -7.20 -o. 0:3 4.70 I 10 0. 00 0.00 o.oo 10 -6.10 o. 20 '5. 1 0 U1 11 o.oo o.oo o.oo 11 -5.10 0.64 '5.30 ~ 
12 o. 00 0.00 o. 00 12 -4. 1 (I 1. 26 6.30 13 o. 00 0. 03 o. 80 13 -4. 1 0 1 Q·::> 7. 40 . . -·~ 14 o. 00 o. 00 o.oo 14 -:3. 90 2 ~··-:> 8.50 • ·-· J 15 0.00 o. (I 0 0.00 15 -3.40 2.42 9.00 16 0.00 o.oo 0. 0 0 16 -4.10 2.19 8. 30 17 0.00 o. 1)1) (I. 00 17 -4.30 1. •:;.7 7.40 18 o. 0 (I o.oo o. 00 t:3 -4.40 1. 49 5.50 19 o.oo o.oo o. 00 19 -4.40 1. 21 5.00 20 o.oo o. 1)1) o. (II) 20 -4.20 1.12 4.80 21 o. 00 o. 0 0 o. 00 21 -3.70 1 • 01 5. (11) 
22 o. 00 0. 0 0 o.oo 22 -3.80 o. :36 4.70 :::3 o. 00 I). 0 I) o. 00 2:3 -6.20 0.65 4.10 24 o. 00 I). 0 0 o.oo 24 -5. 1 0 0.61 3.91) 

'SUMMARY o.oo o. 00 0.80 :::;UMMARV -7.20 0.97 9.00 

NUMBER CF OBSERVATIONS 744 NUMBER OF OBSERVATIONS 744 



Palisades 
MONTH 12 YEAR 74 DA'·t'S: ANALYZED :~: 1 PARAMETER .. 5 .. 

HOUR MIN A1
•.•

113 MA><: 

1 -5.14 -5.14 -s. 14 
·::o 
L.. -5.14 -5.14 -5. 14 
·:· ·-· -5.14 -5. 14 -5. 14 
4 -5.14 -5.14 -5.14 
5 -5.14 -5. 14 -5. 14 
f. -5.14 -5.14 -5.14 
7 -5.14 -5. 14 -5.14 
.-. 
·=· -5.14 -5. 14 -5. 14 
'3 -5.14 -5. 14 -5. 1:::: 

10 -5. 14 -5. 14 -5. 14 
11 -5.14 -5.14 -5.14 
1 .-. .::. -5. 14 -5.14 -5. 14 

t:rJ 13 -5.14 -5. 14 -5. 14 
I 

U1 14 -5.14 -5. 14 -5.14 
U1 15 -5.14 -5. 14 -5.14 

16 -5.14 -5. 14 -5. 1.4 
17 -5.14 -5.14 -5. 14 
18 -5. 14 -s. 14 -5. 14 
1 '3 :-5. 14 -5. 14 -5. 14 
20 -5. 14 -5.14 -5. 14 
21 -5.14 -5.14 -5. 14 
·::o·::o 
L..L.. .:...5. 14 -5.14 -5.14 
2:::: -5.14 -5.14 -5.14 
24 -5.14 -5.14 -5.14 

S:Ut1t1Af;.'.Y -5.14 -5.14 -5.13 

MUM BER OF O:BS:ERVAT I O~iS: 744 

• • • 



• • • 
Palisades 
WINTER YEAR 74 DAYS ANALYZED 90 PARAMETER .. 1 u 

HOUR MIN AVG t·1A:x: 

1 0. 00 11. 7:::: ·-=··:· ·-··-·. 00 
·-i c. o. 00 11.64 ·-=··-=· ·-··-·. 00 
.-. 
·=· o. 00 11. 40 ::::1. 50 
4 o. 00 11.81 32.60 
C" 

·-· o. 00 11 • 85 ::::2. E. O 
6 0.00 11.36 26.60 
7 o. 00 11. 01 .-.. ::. 

c. -· • 00 
8 o. 00 11. 05 27.70 
·:.i o. 00 11. 01 ::::4. 60 

ti:! 10 o. 00 11. 2:3 4:~:.5(1 
I 11 0. 00 11. 40 ::::E .• 60 U1 

O"I 1 .-. c. o. 00 11.69 40. 00 
1 ·-· .:,, o. 00 11. :::7 :::::3. 4 (I 
14 o. 00 11. :::4 ·:··-=-·-··-·. 00 
15 o. 00 1 ·=-..... 11 ::::1. 90 
1E· o. 00 1 ·=- 14 .-.'C' 00 .... . .;. .. _ .. 
17 o. 00 12. 07 43. ::::o 
1:3 o. ot1 12. ~:6 47. 10 
19 o. 00 12.42 45. :::o 
20 o. 00 12. :35 4::::. 50 
21 o. 00 12 a :3E. 44.40 
22 o. 00 1 ·-· .-,.-. a:. • . ;. • .::::. 41. 70 
·=··-=· L-·-· o. 00 12. ::::o :3.:: .• :30 
24 o. 00 12.24 34.80 

SUMMARY o. 00 11. :32 47.10 

t·~UMBER OF OBSERVATIDNS2159 



Palisades Palisades 

WINTER VEAR 74 DAYS ANALYZED 90 PARAMETER - 3 WINTER YEAR 74 DAYS ANALYZED 90 PARAMETER = 4 .. 

HOUR MT ti AVG MAX HOUR MIN AVG MAX 

1 o.oo 3.51 18.60 1 -15.30 -2.73 13.30 
2 o. (IQ 3.58 19.00 2 -14.50 -3.(17 12.10 
3 0.00 3. 6(1 19.80 3 -16.00 -:3. 33 11. 80 
4 o. 00 3.71 18.80 4 -15.90 -:3. 3:3 11. 50 
5 o.oo 3.64 16.60 5 -16.10 -3.44 1 o. '30 

6 0.00 3.73 17.20 6 -16. 00 -3.58 1 o. 70 

7 o.oo 3.50 1:3. 10 7 -16.00 -:3. 72 10. :30 
tr::l 8 0.00 3.61 1:3.40 ::: -16.80 -3.92 11. 00 
I 9 o.oo 3.82 18. 10 '3 -17.30 -4.04 11. 10 

U1 
10 o. 00 :3. 58 10 -16.50 -·~:. 78 

-..J 18. 1 0 12. 10 

11 o.oo 3.78 18.80 11 -14.00 -2.96 12.20 

12 o. 00 3. 5:3 17.80 12 -12.80 -1. 95 11. 90 
13 0.00 :3. 69 16.60 1·-=- -11.10 -o. 90 12. 00 ._, 

14 0.00 3.78 16.50 14 -'3. 8 0 -0.42 12.20 
15 o. 00 3.91 17.30 15 -8oE:O -0.02 14.40 
16 o.oo :=: 0 :39 18.30 16 -8.70 o. 14 14.60 

17 o.oo 3.84 1:3. '30 17 -9. :30 -o. 13 14.00 

18 0.00 ·j IC"..., 19.70 18 -·:i. 5 0 -0.68 12.80 
•j • . _., 

19 o.oo 3.40 18.70 19 -11. 30 -1.24 12.20 

20 0. 0 I) 3 •. 33 19.20 20 -10.80 -1. E.2 11. 30 

21 o. (II) 3. 16 19.20 21 -11.40 -1o82 12.50 

22 0.00 3.25 20. 80 22 -12.20 -2.01 13.10 

23 0.00 3.40 19.50 2:3 -14.30 -2.24 13. 00 

24 o. 00 :3. 46 20.60 24 -15.00 -2.43 13.10 

SUMMARY o. 00 3.59 20. 80 SUMMARY -17.30 -2.22 14.60 

NUMBER CF DBSERVATIDNS2159 tiUMBER CF DBSERVATIDNS2159 

• • • J 



!:t:l 
I 

lJ1 
CX> 

• • • 
Palisades 
WINTER YEAR 74 DAYS ANALYZED 90 PARAMETER = 5 

HOUR MIN AV1::; MA:=<: 

1 -1 . .-.. -. C•C. -1). ·=··=-L...L... I) • ::::3 
·=-L... -1 . 17 -0. 1:3 0.76 
~. . ;,. -1 . 17 -0. 17 o . 91 
4 -1 . 1 0 -0. 19 o. eo 
5 -1. 1 ·-=· ·-· -0. 1:::: o. 71::, 

I -· 

E. -1 . 12 -0. 1:::: o. Q·:. 
-· L... 

7 -1 . oe -0. 19 0 . .::.:3 
·=· ·-· -1 . 1 .-. c. -0. 1 C• ·-· o. 6'3 
9 -1 . 12 -0. 1 ·-· c. 1 • E.:3 

1 0 -1 . 1 0 -0. 07 1 . ::::·31 
1 1 -1 . 1 ·-=-·-· -0. 1 1 1 . 16 
1 ·-· c. -1 . 5•3 -0. ·:•o 

'-'-' 0. ::::E. 
1 ·:· ·-· .-. -c.. 43 -0. c:- .-. 

·-•C. o. :::::=: 
14 -·=- 70 -0. E.:3 o. ·=··J L.... L...·-· 
15 .-, -.:. .. :39 -0. 74 0. 2::: 
16 -:~:. ·~·=· J L... -0. ::;:4 o. ::::2 
17 -·-=· 67 -0. ::::::: o. ·-1·-· ·-·. c.-.:..· 

1 ·=· - .-. 1 ·-=- -0. 64 0 . ...,.-. ·-· . :. .. ._, ... ;,. 
19 -:~:. 48 -0. 45 0. ""':'·-· ( c. 

20 -1 . ~:·;. -0. ·-=··-:. ·-··-· o. 74 
21 -1 20 -0. .-..... 1 02 . C.I::• . 
22 -1 . 21 -0. 2.:. 1 . 05 
·=··-=· ._._, -1 . 1 ·::i -o. 24 1 . 06 
24 -1 49 -0. .-.c- o. 90 . e,._r 

:SUMMAF:'r' -·'j ·=-·=- -o. :34 1 ·=·ei -·. -· L... . 
·-· J' 

MUMBER OF OBSERVAT I m~S2159 



t:i:J 
I 

U1 
\0 

• 

Pa.lisades 
SPRING YEAR 74 DAYS ANALYZED 92 PARAMETER ~ 1 

HOUR MIN AVG MA>=: 

1 o. 00 1 O. :=:E. :31. 50 
2 o. 00 10.91 2'3. 20 
.-, . ;.. o . 00 11. 11 29.70 
4 o. 00 11.:~:1 ::::2. 10 
C" 

·-' o. 00 11. 6 0 2'3. 20 
6 o. 00 11. 76 ·=··=· L..'-'. 1 (I 
7 o. 00 11. '31 :30. :=:o 
.-. 
·=- o. 00 12. 1:::: 34.40 
'3 o. 00 1 ·=- ·=· ·:. L... L. -· ::::s. :30 

10 o. 00 11. 87 .-,c-
.;. .. _ .. 00 

11 o. 00 1 ·=-.... o::: :::::3. :30 
1 ·-· .::. 2.50 12.26 :::2. 10 
1 ':0 ·-· 1. 60 12.48 :31. 50 
14 0-. 00 12. 2:3 30.60 
15 o. 00 12.24 2:3. :::o 
16 o. 00 11. ·;.. 0 :::1.20 
17 o. 00 11. B 0 ::::·:::. 50 
18 o. 00 11. 07 :31. 70 
1 '3 o. 00 1 0. 32 :34. 40 
20 o. 00 ·;... 46 :::: :~: . :;: 0 
21 o. 00 '3. 24 30.40 
-=-·:a ...... o. 00 '3. 4:3 :30.60 
.-. .-, 
c.:..• o. 00 ·=.-. 81 30.40 
24 o. 00 10.2:3 :30. 10 

:S:UMMAR'r' o. 00 11. 26 35.30 

t·~IJMBER OF DBS:ERVATIDNS2171 

• • 



• • • 

Palisades .Palisades 
SPRING VEAR 74 DAYS ANALYZED 92 PARAMETER c: 3 . SPRIN'3 VEAR 74 DAYS ANALYZED 92 PARAMETER = 4 

HOUR MIN AVG MAX HOUR MIN AVG MAX 

1 o.oo 5.39 18.80 1 -8.80 7.29 22. 3 0 
2 o.oo 5.33 19.60 2 -8.20 7. 06 21. 40 
3 o.oo 5.12 18.00 3 -11. 60 6.73 20. 30 
4 o.oo 4.97 18. 30 4 -12.50 6.32 21.10 
5 o.oo 4.92 19.00 5 -1:3. 30 6.11 21. 10 
6 0.00 4. 8'3 18.90 6 -13.60 5.92 21.00 
7 o.oo 4.64 17.70 7 -13.50 5.62 20.50 
8 o.oo 4.85 18.20 8 -13.70 5.52 ~19.80 

f:%j 
9 o.oo 4.84 1::3. 80 9 -12.90 6. 05 20.00 I 

°' 10 o.oo 5. 09 19.20 10 -11.10 7.08 21.00 
0 11 o. 00 5.25 20. 40 11 -10.00 7. '31 25.70 

12 0.00 5.61 21. 90 12 -10.60 8.30 27.50 
13 o. 0 0 5. :3:3 20.10 1:3 -1 o. i::o 9. 04 27.80 
14 o.oo 5.97 19.20 14 -1o.90 9.78 25.20 
15 0.00 5.67 19.10 15 -11. 10 10.44 26.00 
16 o. 00 5. 8:3 19.50 16 -10.80 11.00 27.80 
17 o.oo 5. :30 19.00 17 -10.60 11.08 28.80 
18 o.oo 5.94 18.00 18 -10.30 10.75 27. '30 
1'3 o.oo 5.84 18.60 19 -10.40 1o.1:3 2E .• 60 
20 o.oo 5.66 16.60 20 -1o.40 9.57 25.50 
21 o.oo 5.69 17.40 21 -10.50 8.77 24.70 
22 o.oo 5.51 17.40 22 -10.10 8.11 23.50 
23 0.00 5.55 19.40 23 -9.40 7.83 23.60 
24 0.00 5.31 18.80 24 -9.10 7.66 22.40 

SUMMARY o.oo 5.40 21.90 SUMMARY -1-3. 70 8.09 28.80 

NUMBER OF OBSERYATIDNS2176 NUMBER CF DBSERVATIDNS2176 



Palisades 
SPRING YEAR 74 DAYS ANALYZED 92 PARAMETER ~ C" 

·-' 

HOUR MIN AVt:; MA:X: 

1 -2.54 0. :~::3 .-. ·~r::: 
c.. -· ·-' 

2 -5. i4 o. :34 2.95 
·:-._. -0. 90 0.43 ·=- 77 L.. • I I 

4 -0.95 o. 4:;: 2.90 
C" 

·-' -2.40 0. :~::=: ·-=· ._.. 06 
r:. -1. 02 0.42 :3. 59 
7 -1.42 0.41 ::::. E.8 
:3 -5. 16 0.32 4. 18 
·;.. -5. 16 0.30 4.40 

1 0 -5. 16 o. 11 :3. 2E. 
11 -5. 16 -0. 06 2.51 
12 -5. 16 -0. 05 2. :34 
1 ·-=· . _. -5 . 16 -0.36 1. 79 
14 -5. 16 -0.52 ·=· '-. 06 
15 -5. 16 -0.69 1. 94 
1E. -5. 16 -0. :=:::: 1. 4;3 
17 -5. 16 -0. '36 ·=· L... 15 
18 -5. 16 - 0. :=::~: ·=· 1=• "7 L.. ••-•I 
19 -5. 16 -o. 5:~: ·=· 7•::. L... • I _. 

20 -5. 16 -0.45 ·=· L... 08 
21 -5. 16 -0.27 2.26 
22 -5. 16 -o. 03 ·::O ?Q 

L- • I _. 

~--=· ._._. -5 . 16 -0. 01 2. :=:o 
24 -5. 16 o. 0'3 ·:-·-·. 19 

SUMMARY -5. 16 -0. 09 4.40 

~iUME:ER OF OE:SERYATIONS2176 

• • • 



• • • 
PalisaU.es 
SUMMER YEAR 74 DA'r'S: ANAL 'r'ZED 92 PARAMETER ~= 1 

HOUR Mil'i A'./G MA:i.:: 

1 1 • :30 ...,. 
( . ::::5 .-.c-c.._ •• 70 

2 .-, 00 -::' -,.-. 21 40 .::. . I • ( .::. . 
'=' ·-· 1 . 1 0 ,-, 

·=··· 2:~: .-.. -. .:: .,;. .. 00 
4 ·=· ...... 70 ::: . . -.. -. C.·=· 2:::: • 20 
C" 1 1 0 :3. 4·:· 2::::. 70 ·.J . ·-· 6 1 . ::::o .-. ·=·. E.:::: ·=··=· L..L- • :=:o 
7 ·=· '-. 00 ::: m 70 24. 60 
8 2. 50 ::: . 4:3 2€ .• 1 0 
'3 .-, 

.::. . 70 ·=-·-·. 24 ..... C' 
c_._ •• 70 

1 0 ·=· '-. 00 ::: . :::: 1 22. 80 
1 1 2.20 :3. 44 .-.~ .::.._ .. 40 
12 ·=· '-. 90 ::: . 66 2:3. 30 
1:3 .-. .::. . 50 ·=· ·-·. 95 2E .• ::::o 
14 2. 70 ·=i -· . 06 26. ::::o 
15 ·:. ·-·. 30 ::: . '34 2E .• l 0 
1E. :~: •· 1 0 ,_, 

·-· · E.2 24. 1 0 
17 ·=· 50 8. 4·~ 21 40 '-. . 
1 ·=· 1 • ::::o ,. :34 ·-tC' 40 ·-· I • e,._. ~ 

1 '3 1 30 7. 4•3 ·-~ c::" 70 . C·-' • 
20 o. 40 E·. E.7 20. 1 0 
21 o. 40 6. 05 20. 30 
·=··=- o. 40 6. 06 .-,C' 40 '-'- .::.._ .. 
-=·--=-L-•;;J o. 70 6.50 2.: .. 60 
24 2.20 .-

'=' • •35 ·=-·~ '-·-·. 20 

:S:UMMARY o. 40 ,. 
I • '3IE. .-..-. 

C.C• • :30 

NUMBER DF DBSERVATIDNS2143 



Palisades Palisades 

SUMMER VEAR 74 DAVS ANALYZED 92 PARAMETER 0 3. SUMMER YEAR 74 DAYS ANALYZED 92 PARAMETER = 4 

HOUR MIN. AVG MAX HOUR MIN AVG MAX 

1 0.00 6.12 19.90 1. 11. 30 19.18 29.40 
2 o.oo 6.27 21.00 2 10.90 18.80 29.10 
3 o.oo 6.29 23.40 3 1o.40 18.58 27.40 
4 o.oo 6.52 22.60 4 1o.40 18.34 27.10 
5 o.oo 6.43 19.20 5 10.3(1 18.01 26.80 
6 o.oo 6.62 18.80 6 1o.20 17.66 26.40 

7 o.oo 6. 17 18.40 7 9.30 17.32 25.80 
tt:J 8 o.oo 5.92 15.60 8 9. 40 17.25 25.70 
I 

°' 9 o.oo 6.34 17.10 9 10.70 17. E.9 25.80 
w 10 0. 0 I) 6.41 18.60 1 0 11.40 18.66 27.10 

11 o.oo 6. E05 17.60 11 11.60 20. 00 27.50 

12 o. 00 6.59. 17.90 12 11. 00 21.07 27.60 

13 o. (II) 6.27 16.80 13 1o.90 21.87 28.20 
14 0.00 6.27 17.20 14 11. 1 0 22.48 29.70 
15 o.oo 5.97 17.40 15 1 o. 70 23.10 31. 20 
16 o.oo 5.95 17. 00 16 10.60 24.45 32.70 
17 o.oo 6. (1:3 16.10 17 10.80 24.85 3:3. 40 
18 ·0.00 6. 12 14.00 18 3. 20 24.31 34.80 
19 o. 00 6.49 18.20 19 1 o. 70 2:3. 71 33.80 
20 0.00 6.52 17.40 20 11. 00 22.85 32.90 
21 0.00 6.20 18.10 21 11.:30 22. 18 31.80 
22 o.oo 6.11 17.50 22 11. 40 21.10 31.00 
2:3 0.00 6.42 19.50 23 11. 50 20. 03 30.20 
24 o.oo 6.12 20.20 24 11.80 19.55 29.60 

-

SUMMARY o.oo 6.29 23.40 SUMMA RV 3.20 20.55 34.80 

NUMBER OF CBSERVATICNS2143 NUMBER CF CBSERVATICNS2143 

• • • 



• 
Palii:;ades 
SUMMER 

HOUR 

1 
2 .-. .;,. 

4 
5 
E. ..,. 
I .-. 
·=· 
9 

10 
11 
12 
1 ·:. ·-· 
14 
15 
16 
17 
1 ·=· ,_, 

19 
20 
21 
·=··=-L...L... 

·=··-=-L-·-· 
24 

:S:UMMARY 

t·iUMBER OF 

• • • 
YEAR 74 DAYS ANALYZED 92 PARAMETER ~ 5 

MHi A'···'G MA>:: 

-5. 17 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 14 
-511 17 -5. 16 -5. 16 
.-5. 16 -5. 16 -5. 14 
-5. 16 -5. 16 -5. 14 
-5. 16 -5. 16 -5. 14 
-5. 16 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 14 
-5. 17 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 16 
-5. 17 -5. 1E. -5. 16 
-5. 17 -5. 16 -5. 14 
-5. 17 -5. 16 -5. 16 
-5. 17 -5 ~.16 -5. 14 
-5. 17 -5. 1 ·-=· ·-· -·=· ·-=··=· L- • . _ • ._ 

-5. 17 -5. 10 0.72 
-5. 17 -5. 16 -4.92 
-5. 17 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 16 
-5. 17 -5. 16 -5. 16 

-5. 17 -5. 16 0.72 

OBSERVATIONS2143 



Palisades 
/ 

FALL ~'EAR 74 DA\'S: AtiAL r'ZED 91 PARAMETER ~~ 1 

HOUR Mlt~ A'·.·11:; MA::< 

1 ·-=· 1 0 1 o. :30 40. 00 ·-·. .-. c. ·=· ...... 20 1 o. "?·:-
I ·-• ::::8. :::o .-. ·=· 50 1 o. 77 .-,,-, 40 . :,.. ..... . ·=-··=· • 

4 ·::. ·;.io 1 o. :::7 :~:·:=-. 1 0 ...... 
C" ·=· 50 1 1 C"~ :~:·3. 30 ·-' '-. . ·-· ( 

6 .-. . ;. .. 1 0 1 1 . 71 40 • 40 
7 .-, 70 1 1 :::2 ·":aC• 60 c.. . ·-··-· . 
C• ·::. 70 1 1 c-.-. :3·:.a. 50 ·-· '-. . ·-··=· 
'3 .-. c.. 90 1 1 . ~:6 41 . 70 

1 0 . -, 
c.. 50 1 1 . E.1 :3'3. 1 0 

1 1 ·=· 70 1 1 .:.·;.. ·:17 30 '-. . ·-•I • 

12 .-. 00 1 1 E.:3 .-,-;r 1 0 c.. . ·=-· ( . 
1 ·:· ·.J 

·::. 
'-. 00 1 1 . ~ ·=· _11_1 

.-.~ .;, .... 1 0 
14 .-, 50 1 1 c-.-. .-.. -. 40 c.. . ._1c. .:..•<:• • 

15 ·::. 
'-. 00 1 1 . 61 36. ::::o 

16 1 60 1 1 C'.-. ·-:11:1 20 . . ·-··=· ·-·· -·. 
17 o. 70 1 1 . o::: ·-=··=· ·-··-· . 60 
1 :=: ·=· 20 1 o. C"C" .-.. -. 40 '-. ·-··-· -:.··=·. 
19 1 . ::::o ·=.- • :::e- :3'3. 70 
20 1 . 60 9 . 61 40. 40 
21 ·=· ...... 00 ·:;a. E.:3 40. 60 
·=··=- ·:· ~:o 1 o. :~:4 ·:··=· 40 .......... ·-· . ·-··-·. .-. .-, 
.::.-:.· ·=· '-. 50 1 o. 4-:i -· 40 . :::o 
24 ·=· ·;.io 1 o. ...... C"-::0 ·-•L.. .-.. -. 

·:JCJ • 80 

:S:UMMAJ:;:Y o. 70 1 1 . 1):3 41 . 70 

NUMBER OF DBSERVATIDNS2184 

• • • 



• • • 

Palisades Palisades 
FALL YEAR 74 DAYS ANALYZED 91 PARAMETER :: 3 - YEAR 74 DAYS ANALYZED 91 PARAMETER - 4 FALL 

... 

HOUR MIN AVG MAX HOUR MIN ·AVG MAX 

1 o.oo 0.69 12.90 1 -7.00 10.53 22.60 
2 o.oo 0.63 11. 70 •;:) .... -7.60 10.22 22.40 
3 o.oo 0.57 1o.40 :3 -7.90 10.02 22.80 
4 o.oo o. 44 11. 50 4 -:3. 40 9.82 21.00 
5 o.oo o. 5 0 13.30 5 -9.00 9.63 21. 20 
6 o.oo 0.48 13.20 6 -9.40 9.42 22.00 
7 o.oo o. 53 14.20 7 -10.00 9.21 22.30 
8 o. 1)0 o. 48 12.30 8 -1o.20 9.00 22~30 
9 o.oo 0.47 11. 70 9 -9.10 B Qoj 21. 50 

trl 
- .... &;.;.. 

I 10 o. 00 0.44 11.20 10 -7.70 9.54 22.20 

°' 11 o.oo 0.48 11.50 11 -5.30 1o.81 23.70 

°' 12 o.oo 0.56 12.10 12 -2.70 12.04 24.60 
13 0.00 0.59 11. 50 13 -1. 10 12. ·:.H 251180 
14 0.00 0.55 1o.80 14 -o. 70 13.76 28.90" 
15 0.00 0.54 11. 40 15 o. 30 14.57 31). 80 
16 o.oo 0.59 13.30 16 0. I) 0 14.98 30.40 
17 0.00 0.56 12.50 17 -o. 30 15.1)0 31. 40 
18 I). (I 0 0.57 1"3. 00 18 -0.80 14.31 28.00 
19 o.oo 0.70 14.60 19 -1.30 13. 2:3 26. '30 
20 o.oo o. :35 17.00 20 -1.90 12. 2'3 26.10 
21 o.oo 0.88 17.60 21 -2. 91) 11. 48 24. '30 
22 o.oo 0.88 16.30 22 -:3. 31) 10.96 24.00 
23 o. 00 0.96 18.90 2:3 -4.40 1 o. 70 23.40 
24 o.oo 0.76 12.50 24 -6.20 10.51 23.10 

SUMMARY o.oo 0.61 18.90 SU MM ARV -10.20 11.41 31.40 

NUMBER CF OBSERYATICNS2184 NUMBER CF OBSERYATIONS2184 



• 

Palisades 

FALL YEAR 74 DAYS ANALYZED 91 PARAMETER e 5 

HOUR MIN A'·lG MA:x: 

1 -5. 16 -5. 15 -5. 1 ·-:0 ·-· 
·=-'- -5. 16 -5. 15 -5. 1·-:0 •..J 

•"j ·-· -5. 16 -5. 15 -5. 1 ·-=· •..J 

4 -5. 1E· -5. 15 -5. 1'=-·-· 
C' 

·-' -5. 16 -5. 15 -5. 1 ':o ·-· 
6 -5. 16 -5. 15 -5. 13 
7 -5. 16 -5. 15 -5. 13 
·=· ·-· -5o 16 -5. 15 -5. 1 :3 
'3 -5. lE. -5. 15 -5. 1 ·:· ·-· 

10 -5. 16 -5. 15 -5. 1:3 
11 -5. 16 -5. 15 -5. 14 
12 -5. 16 -5. 15 -5. 14 
1-· 

·~· -5. 17 -5. 15 -5. 14 
14 -5. 17 -5. 15 -5 .. 14 
15 -5. 17 -5. 15 -5. 14 
16 -5. 17 -5. 15 -5. 14 
17 -5. 17 -5. 15 -5. 14 
1 ·=· ·-· -511 17 -5. 15 -Sm 14 
19 -;. . 17 -5. 15 -5. 14 
20 -5. 16 -5. 15 -5. 14 
21 -5. 16 -5. 15 -5. 14 
·=··=-'-'- -5. 16 -5. 15 -5. 14 
.-.. -. ,::..:, -5. 16 -5. 15 -5. 14 
24 -5. 16 -5. 15 -5. 14 

SUMMARY -5. 17 -5m 15 -5. 1-· .j 

t"iUMBER OF DBSERVATIDNS2184 

• • 
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APPENDIX F 

JOINT WIND SPEED, WIND DIRECTION 
AND ATMOSPHERIC STABILITY DISTRIBUTION 

BY SEASON AND ANNUAL FOR PALISADES 



THE\ PERCENTAGE OF OCCUF<:ENCE OF ~.IIND SPEED 
FOP STAB IL I T'r' INDEX A 

F'EPIOD OF F.:ECORD-FALL 

1-3 ·0:--7 
·-• I 7-12 

l'l 0.07 0.00 o.oo 
f'lt-lE o.oo 0.00 0. 00 

t·lE 0.00 0.00 0. 00 

Et·lE 0. 0 0 0.00 0.00 

E 0.00 0.00 o.oo 

ESE 0.00 0.00 0. 00 

SE o. 00 0. (I 0 o.oo 

SSE o. 00 0.00 0.00 

:s: 0.00 o.oo 0. 00 

:s::s:1. •. 1 o. 00 0.00 0. 0 0 

Sl.r.1 0. 0 0 0.00 0. 0 0 

1.rJSl.rJ 0.00 0. 0 0 0.00 

l.r.1 0.00 0.00 0.00 

l.rJNl.rJ 0.00 o. 0 0 0.00 

t·J 1.rJ o.oo 0.00 o.oo 
t·Jt·J l.rJ o.oo o.oo 0.00 

TOTAL 0.07 I). 0 0 0.00 

AVG SPD 1.80 0.00 0.00 

t-lUMBEP OF CALM HOURS 0 
t-lUMBER OF MISSING HOURS - 763 
NUMBER OF HOURS OF DATA - 1421 

12-18 18-24 

o.oo 0.00 

o.oo 0. 0 0 

o.oo 0. 0 0 

0.00 0. 0 0 

0. 0 0 0.00 

0.00 o. 0 0 

0. 0 0 0. 0 0 

0.00 o. 0 0 

0. 00 0. 0 0 

0. 0 0 0.00 

o. 0 0 o.oo 

0. 0 0 0. 0 0 

o.oo o.oo 

o.oo 0.00 

o.oo o.oo 

I). 0 0 0. (I 0 

0. 0 0 o. 0 0' 

o.oo o.oo 

F-1 

CLASS AND l.~IIND DIPECTIDN 

• 
24-UP TOTAL AVG SPD 

MPH 

0.00 0.07 1. :3 0 

o.oo o. 0 0 0.00 

o.oo 0.00 o. 0 0 

0.00 0. 0 0 0. 00 

o.oo 0.00 o.oo 

o. 0 0 0. 00 0. 00 

0. 0 0 0. 0 0 0. 0 0 

0.00 0.00 0. 0 0 

0.00 0. 00 0. 0 0 

0. 0 0 o. 0 0 0. 0 0 • 0.00 o. 0 0 0. 0 0 

0. 0 0 o.oo 0. 00 

0.00 o. 00 o. 00 

o.oo o.oo 0. 00 

0. 0 0 0. 00 o. 00 

0.00 0.00 0. 0 0 

o.oo 0.07 1ii:::0 

0. 0 0 1. :3 0 1. ::: 0 

• 



., 

• 

THE PERCENTAGE OF OCCURENCE OF 1.HND SPEED 
FOF.: STABILITY I~lDEX B 

I 

PERIOD OF RECORD-FALL 

1-3 :3-7 7-12 

t~ 0.00 0. 0 0 o.oo 

NNE o.oo o.oo o.oo 

NE 0. 00 0.00 o. 0 0 

HlE o.oo 0. 0 (I 0. 0 0 

E 0. 0 0 o.oo o.oo 

E:S:E 0.00 0.00 o.oo 

SE 0. 0 0 0. 0 0 0. 0 0 

SSE o.oo 0. 0 0 o.oo , 

:s: 0. 00 0.00 o.oo 

SS 1,.1 o.oo 0. 0 0 0.21 

Sl.J o.oo 0.07 0.07 

l.1J:S:l1.l o.oo o. 0 0 0.21 

l.1.I 0.00 0. 0 0 o.oo 

l.1.lt·ll,1.I o. 00 0. ·o (I 0. 0 0 

t·ll.1J 0.00 0.00 o.oo 

NNl.i.1 0.00 o. 00 o.oo 

TOTAL 0.00 0.07 0.49 

A'···'(:i S:PD 0.00 6. 70 :3. 4'3 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 763 
NUMBER OF HOURS OF DATA - 1421 

12-18 18-24 

o.oo o.oo 

0.00 o.oo 

0. 0 0 o. 0 0 

0. 00 o. 00 

0.00 o. 0 0 

o.oo 0. 0 0 

0.00 0.00 

0. 00 0.00 

o.oo 0. 00 

0. 00 0.00 

0. 0 0 0.00 

0.00 o. 0 0 

o.oo 0. 00 

0. 00 o. 00 

0.00 o.oo 

o. 0 0 o.oo 

0.00 o.oo 

0. (I 0 o. (I 0 

F-2 

CLASS AND l~IIND DI F.:ECT I ON 

24-UP TOTAL AVG S:PD 
MPH 

o.oo o.oo o.oo 

0.00 0.00 o. 00 

0. 0 0 0.00 0.00 

0. 0 0 o. 0 0 0.00 

0.00 0. 0 0 0.00 

0.00 0. 0 Ci 0.00 

0.00 o.oo 0.00 

o. 00 o.oo 0.00 

0. (I 0 0. 00 o. 00 

o. 0 0 0.21 :3. 80 

0.00 0.14 6. 90 

0.00 0.21 ::::. 63 

0.00 0.00 o.oo 

o.oo 0.00 0.00 

0.00 0. 00 0.00 

o.oo 0.00 0.00 

o.oo 0. 5E. :::. 26 

o.oo 8.26 :::. 26 



THE PERCENTAGE OF OCCUF.:ENCE OF 1 .• JIND SPEED 
FOF.: STA~:ILITY ItlDE>c: c 

PERIOD OF RECDFrn-FALL 

1-3 3-7 7-12 

N 0.00 0. (I 0 0. 0 (I 

t·iNE o. 00 0.14 0.70 

tiE 0. 00 0.35 o.oo 

HiE o. 0 0 0.42 0.07 

E 0.00 0.56 0. 14 

ES:E 0.00 0.07 o. 2:3 

:~~E o. (1(1 0. (I 0 0. (I 0 

:S:S:E 0.00 o.oo 0. (I 0 

:s: o.oo 0.42 0.49 

S:Sl.1J 0. 00 1. 1 :3 o. 2::: 

::;'.l}J 0.00 0.21 0 ·=··=-- • L-a;J 

l.1.IS 1.~1 0. 00 01135 0.77 

l.1.I 0.00 0.00 0.42 

l.1.lr-11.1.I 0.00 0.00 o. 0 0 

t·11 ... 1 o.oo o.oo o. 00 

t·iNl.1J o.oo o.oo o. 00 

TOTAL o.oo :3. 66 :3. 45 

A'•.•1 1~ :S:PD o.oo 6. 1:3 ::: • :=::=: 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 763 
NUMBER OF HOURS OF DATA - 1421 

12-18 18-24 

0.00 0.14 

0.00 o.oo 

o.oo 0. (I 0 

o.oo 0.00 

0.00 o.oo 

o.oo 0.00 

o.oo 0.00 

o.oo o.oo 

0.07 o.oo 

0.00 0.00 

0.00 0.00 

0.07 o.oo 

0.28 o. 0 0 

0. 0 0 o.oo 

o.oo o.oo 

o.oo o.oo 

0.42 0.14 

13. 02 19.10 

p,...3 

'· 
CLASS AND ~JIND DIRECTION 

• 
24-UP TOTAL AVG SPD 

MPH 

o.oo o. 14 1 '3. 1 0 

0.00 0.84 ·=- ·J-:a 
·-·. •-'L-

0.00 o. :35 6. 2E1 

0. 0 0 o. 49 6.54 

0.00 0.70 E .• :36 

0.00 o. :35 9. 02 

0.00 o.oo 0. 0 (I 

o.oo o.oo 0.- 00 

o.oo o. •39 :3. 18 

0.00 1. 41 6. 4:3 • o.oo 0.49 7. 17 

o. 00 1. 20 :3. 59 

o.oo 0.70 1 0. •3:3 

o.oo 0.00 o.oo 

o.oo 0.00 o.oo 

o.oo o.oo o.oo 

o.oo 7. e.7 :::. 01 

0. 0 0 8.01 8.01 

• 



• 

• 

• 

THE PERCENTAGE OF DCCUF.:ENCE OF l.J I ND SPEED 
FDR :S:TAB IL I TY INDEX D 

PERIOD OF RECORD-FALL 

1-3 3-7 7-12 

N 0.00 0.42 1.13 

NNE 0. 00 1. 06 0.49 

NE 0.07 1. 13 0.00 

ENE o.oo 1. 41 0.07 

E 0.07 1. 69 o. 0 0 

ESE o.oo 2.18 1. 41 

:SE 0.00 o.oo 0.28 

S::SE o.oo 0.56 :3. :::o 
·:" .,;:. o.oo 2. 18 o. 70 

:s::s1 ... 1 0.07 I). 4'3 0. 0 I) 

:Sl.J 0. 0 0 0. 5E· o. 00 

l.1.ISl.1.I 0.07 O. E.3 0.14 

l,J o.oo 0.56 1. 76 

1,.INl.1.I o.oo o.oo 0.28 

Nl.1.I o.oo 0.07 0.07 

NNl,J o.oo 0.14 1. 27 

TOTAL 0.28 13.09 11. 40 

A'1/1:; :~~PD 2.35 5.24 Q .-•. :;:. 
-· • .,:.L.. 

NUMBER OF CALM HOURS 1 
NUMBER OF MISSING HOURS - 763 
NUMBER OF HOURS OF DATA - 1421 

12-18 1:3~24 

0.14 0.07 

0. 00 0.00 

o.oo 0.00 

o.oo 0. I) 0 

o.oo 0.00 

o. 70 o.oo 

o. :35 0.35 

o. 4'3 o.oo 

o. 00 o. 00 

o.oo 0. 0 0 

0. I) 0 0.00 

o. 00 0.00 

.1. 34 o~ 07 

0.28 0.21 

0.07 0.35 

o. 56 o.oo 

3.34 1. 06 

14. 11 20.16 

F-4 

CLASS AND ~.IIND DIRECTION 

24-UP TOTAL AVG S:PD 
MPH 

0.00 1. 76 :=:. 96 

0. 0 0 1.55 6.03 

0.00 1.20 4.68 

0.00 1.48 5.'20 

o.oo 1. 76. 4.45 

o.oo 4.29 :3. 1 :3 

0. 0 0 0.99 15.34 

o.oo 4.86 13. 60 

0. 0 0 2.89 6. :31 

0.00 0.63 3. 6:3 

0.00 . o. 56 4.19 

o.oo 0.84 5.46 

0.00 3.73 1 o. 74 

0.07 0.84 16.33 

0.00 0.56 17.05 

0.14 2.11 11. 42 

0.21 30.05 .-. c-.-. 
·=- • ·-· ·=-

25.77 :3. 58 :3. 58 



'-

THE PERCENTAGE OF OCCURENCE QF WIN~ SPEED 
FDR STABILITY INDEX E 

PERIOD DF RECORD-FALL 

1-3 :3-7 7-12 

~i o.oo 0.42 o.oo 

t·iNE 0.07 0.28 o.oo 

NE 0.21 0.14 o.oo 

ENE o. 07 0.21 o.oo 

E ·0.28 0.63 0.21 

ESE 0.14 1. 27 :3. 1 0 

S:E o. 00 o. 70 8.16 

s:s:·E 0.14 1.34 5.14 

:s: o.oo o. 4•3 o. 14 

:S::S:l.1.I 0.07 0.28 0.00 

S:l.1J 0.28 o. :35 0. (I 0 

l.1J:S:l.1J o. 07 o. 14 0.07 

l.1.I o.oo 1. 20 1. 55 

l.1Jf·il.1J 0. 00 0.63 o. :34 

til.1.I o. 00 0.21 0.28 

t~t~l.1.I o.oo 0.56 1. 27 

TOTAL 1. :34 8.87 20. 76 

AV1::; S:PD 2.49 5.17 '3. 3:3 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 763 
NUMBER DF HOURS OF DATA - 1421 

12-18 18-24 

o.oo o.oo 

o.oo o.oo 

o.oo o. 00 

o.oo o.oo 

o.oo o.oo 

1.55 0.14 

3.87 0.70 

o.oo o. 00 

o.oo o.oo 

o.oo o. 00 

o. 0 0 o.oo 

0.00 o.oo 

0.84 o. 70 

1.13 0.42 

0.91 0.28 

1. '30 1. 1 :3 

1o.20 :3. 38 

14.58 19.76 

CLASS AND l~I I ND DIRECTION • 
24-UP TOTAL AVG SPD 

MPH 

o.oo 0.42 4.53 

o.oo o. :35 3.44 

o.oo o. :35 :3. 00 

o.oo 0.28 3.40 

o.oo 1. 1 :3 5.00 

o.oo 6.19 '3. :3:3 

o.oo 1:3.44 11. 2'3 

o.oo 6.62 :::. 22 

o.oo 0.63 C" C""J 
·-·. ·-•L. • o.oo 0.35 :3. :=:4 

o.oo 0.63 :3. 40 

o.oo 0.28 4.53 

0. 2:=: 4.57 12.04 

o.oo :3. 03 11. '31 

0.07 1. 76 14.29 

0.77 5. 6:3 15.93 

1. 13 45.67 1 o. 78 

29.14 1 o. 7:3 10.78 

• 



• 

• 

• 

THE PERCENTAGE OF DCCURENCE OF IJJIND :S:P~ED 
FDR· STABILITY INDEX F 

PERIOD OF RECORD-FALL 

1-3. 3-7 7!....12 

t·i 0.00 0.00 o.oo 

t·it·iE o. 14 o.oo o.oo 

NE 0.00 0.00 0. (I 0 

ENE o. 0 (I 0.00 o.oo 

E 0.00 0.07 o.oo 

ESE 0.00 o. :35 f) . ., C' -. ·-··-' 
SE 0.00 0.56 1. 90 

s::;;:E 0.00 0.28 o.o7 

:s: 0.07 0.07 o.oo 

S:::;;:l.1.I 0.07 o.oo o.oo 

sr.1.1 0.07 o.oo 0. 0 I) 

IAISl.1.I o.oo 0.00 o.oo 

l.1J 0.07 0.35 0.07 

1.r.IN l.1.I 0.00 0.42 0.07 

t·il.1.I 0.07 0.49 1.13 

t·it·il.1.I 0.00 0.21 o. 4'3 

TOTAL 0.49 2.81 4.08 

AVG SPD 2. 5'3 5. 05 9.31 

·NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 763 
NUMBER OF HOURS OF DATA - 1421 

12-18 18-24 

o.oo o.oo 

o.oo o.oo 

o.oo 0. 0 (I 

o. 00 o.oo 

o. 00 o.oo 

0.14 0.00 

o. 14 o.oo 

0.00 0.00 

o.oo 0. 0 I) 

o.oo o.oo 

O.QO o.oo 

0.00 o.oo 

o. 00 o.oo 

o.oo o.oo 

o. 9•3 0.28 

o. 39 0.91 

2.25 1. 20 

14.42 20. 11 

F-6 

CLASS AND WIND DIRECTION 

24-UP TOTAL A11/1::t SPD 
MPH 

o.oo 0.00 o.oo 

o.oo 0. 14 2.45 

o. 0 0 o.oo o.oo 

0.00 0.00 0.00 

0.00 0.07 E .• 70 

0.00 0.84 :3. 1 :3 

o.oo 2.60 :::. 89 

o.oo 0.35 5.38 

0.00 0.14 2.80 

0.00 0.07 2.90 

o.oo 0.07 2.70 

0.00 o.oo 0. (I 0 

0.00 0.49 4.56 

0.00 0.49 5.64 

0.70 :3. 66 14.81 

1.13 ·? ,..-. 
·-• • I .:J 19. 6:3 

1. 8:3 12.67 1:3.10 

30.61 1:::.10 1:3.10 



, 
I THE PERCENTAGE DF·DCCURENCE OF li.IINI1 S:PEED 

FDR STAB IL I T'r' INDEX G ' 

PERIOD-OF RECD RD-FALL 

1-3 :3-7 7-12 

t·i 0.00 0.07 o.oo 

t·U·iE 0.07 o.oo o.oo 

t·iE 0.00 0.00 0.00 

E~iE 0.00 0.07 o.oo 

E 0.00 0.07 0.00 

E:S:E 0.00 0.21 o.oo 

:s:E 0.21 0.49 0.42 

SSE 0.00 o. 14 o.oo 

:s: 0.00 0.14 0.00 

s::S:l.1.I 0.07 o.oo 0.00 

Sl.1.I 0.00 0.00 o.oo 

l.1.ISl.1.I 0.00 0.00 o.oo 

l.1.I 0.00 0.07 0.00 

l.1.lt·ilJ.I 0.21 0.21 o.oo 

~ili.I 0.00 0.35 o. 07 

t·iNl.1.I 0.00 0.00 o. 07 

TOTAL 0.56 1. 8:3 0.56 

AVG SPD 2.46 5.11 :3.·68 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 763 
NUMBER OF HOURS OF DATA - 1421 

12-18 18-24 

0.00 0.00 

0.00 o.oo 

o.oo o.oo 

0.00 o.oo 

o.oo o.oo 

0.00 o.oo 

0.00 o.oo 

o.oo 0.00 

0.00 0.00 

0.00 o.oo 

0.00 0.00 

0.00 0.00 

0.00 o.oo 

0.00 0.00 

0.21 o.oo 

0.07 o. 07 

0.28 0.07 

15.55 21. 40 

F-7 

CLASS AND· liJIND DIRECTION • 
24-UP TOTAL AVG SPD 

MPH 

o.oo 0.07 :3. 60 

0.00 0.07 2.20 

o.oo 0.00 0.00 

o.oo 0.07 6.50 

o. 00 0.07 6.50 

0.00 0.21 5. :37 

o.oo 1. 1:3. 5.99 

o. 00 0.14 4.25 

o.oo 0.14 3. :::o • o.oo 0.07 2.00 

o.oo 0.00 o. 0 0 

o.oo 0.00 0.00 

o.oo 0.07 5.40 

o.oo 0.42 3.23 

o.oo 0.63 8. :33 

o.oo 0.21 16. •3:3 

0. 00 3. :31 6.50 

o.oo 6.50 6.50 

• 



••• 
NUMBER OF CALM HOURS 13 
NUMBER OF MISSING HOURS - 1006 
NUMBER OF HOURS OF DATA - 1154 

F-8 



THE PERCENTAGE OF OCCUREtiCE OF toJitm :S:PEEI1 
FDF.: :S:TABILITY nmE>c: B 

PERIOD OF RECORD-12...-1/7 3-2/2 8/7 4 

1-·-=-·-· :~:-7 7-12 

t~ o. 00 0.00 o.oo 

NNE 0.00 0.00 0. 00 

t~E 0.00 o.oo 0. 00 

Et"~E 0. (I 0 0. 0 (I o.oo 

E 0. 0 0 o. 00 0. (I 0 

E:S:E 0. I) 0 0.00 0. 0 0 

S:E o. 00 0. 00 0.00 

s::S:E o. 00 o.oo 0. 0 0 

:s: 0. 0 0 0.00 0. 0 0 

:S::S:l.o.I 0.00 0.00 O. 2E· 

:S:l.1.I 0.00 0.00 0.61 

l.1.I s l.1.I 0. 0 (I 0.00 o.oo 

l.1.I 0.00 0.00 0.00 

l.o.INl.1.I o. 00 0. 00 0.00 

Nl.1J 0.00 0.00 0.00 

Nt·~l.1.I o. 00 o.oo 0. 0 0 

TOTAL 0.00 0. 00 I). :37 

A\·1G :S:PD o.oo o.oo 1 0. :32 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 1006 
NUMBER OF HOURS OF DATA - 1154 

12-18 

0.00 

o.oo 

0.00 

0.00 

0. (I 0 

0.00 

o.oo 

0.00 

0.00 

0.26 

o. ;37 

0.09 

o.oo 

o. 00 

0.00 

0.00 

1. 21 

1 ·=- ·::.-::-L- • -· I 

F-9 

18-24 

0.00 

0.00 

o.oo 

o. 0 0 

0. 0 I) 

o.oo 

0. 00 

0. 00 

0. 00 

o. 00 

o.oo 

0.09 

o.oo 

0. 00 

o. 00 

o. 00 

0.09 

1 ·:.i. 00 

CLA:S::S: AND 1.i.11tm DIRECTION 

• 
24-UP TOTAL AVG :S:PD 

MPH 

o.oo 0. 0 0 0. 0 0 

0.00 0.00 0.00 

0. 00 0.00 0.00 

0.00 0. 0 0 o.oo 

0.l)(L 0. I) 0 0.00 

0.00 0. 0 0 0.00 

0.00 0. 0 0 0. 0 0 

0.00 0.00 0.00 

0. 0 0 0.00 0.00 

o.oo 0.52 11.42 • 0.00 1. 47 12. 00 

0. (I 0 0. 1 7 15.65 

0.00 0. 0 0 0. 0 0 

0.00 0.00 0.00 

o.oo 0.00 o. 1)1) 

0.00 0.00 o.oo 

0.00 2. 17 12.15 

0.00 12. 15 12.15 

• 



• 

• 

' 

• 

THE PERCENTAGE OF OCCUR ENCE OF loJitm SPEED 
FOF.: STABILITY INDE:X: c 

PEF~iOD OF RECDRD-12/1/73-2/28/74 

1-:3 :3-7 7-12 

N o.oo o.oo 0.00 

NNE 0.00 o.oo o.oo 

NE o.oo 0.09 o.oo 

Et~E 0.00 0.17 o.oo 

E o.oo o. :35 0.43 

ESE 0.00 o.oo 0.09 

S:E o.oo 0.00 0.00 

s::s:E 0.00 o.oo o.oo 

:s: o. o·:.i o.oo 0.43 

SS:l1J 0.00 o. 6'3 1. :3'3 

S~J o.oo 0.61 1. 65 

l.1.l:S:l.1.l o.oo o.oo 1. 39 

lJ o.oo 0.00 0.09 

l1JNl.1J o.oo 0.00 o.oo 

Nl.1.l o.oo o.oo 0.00 

m-11.J o.oo o.oo 0.00 

TOTAL o. 0'3 1. 91 5.46 

AVG S:PD 1. 10 6.25 9. :~:o 

NUMBER OF CALM HOURS 1 
NUMBEF.: OF MISSING HOURS - 1006 
NUMBER OF HOURS OF DATA - 1154 

12-18 

o.oo 

o. 0'3 

o.oo 

o.oo 

o.oo 

o.oo 

o.oo 

0.00 

0.26 

o. 0 0 

o. 17 

:3. 12 

o.oo 

o.oo 

0.00 

o. 00 

:3. 64 

14.12 

F-10 

18-24 

0.17 

o.oo 

o.oo 

o.oo 

o.oo 

o.oo 

o.oo 

0. 0 I) 

0.00 

0.00 

o.oo 

0.09 

o.oo 

0.00 

0.00 

o.oo 

0.26 

19.83 

CLASS AND 11.IHiD DIRECTION 

24-UP TOTAL AVG S:PD 
MPH 

0.00 0.17 19.50 

o.oo 0.17 :3. 60 

0.00 o. o·::i 5.80 

0.00 0.17 6.25 

o.oo 0 "?•::O' • I ,_, 7.08 

o.oo 0.09 11. 80 

0.00 o. 00. 0.00 

o.oo 0. I) 0 0.00 

0.00 0.78 1o.22 

o.oo 2. (1:3 7.81 

0.00 2.43 8.79 

o.oo 4.59 13. 0:3 

0.00 o. 09. 7. :30 

0.00 0.00 o.oo 

o.oo o.oo 0.00 

o.oo 0.00 o.oo 

o. (ii) 11. 4·4 10.43 

o.oo 1o.4:3 10.4:3 



I 
I 
I 

THE PERCENTAGE OF DCCURENCE OF WIND SPEED 
FDR STABILITY INDEX D 

PERIOD OF RECDRD-12~/73-2/28/74 

1-3 3-7 7-12 

N o. 00 0.26 0.09 

NNE o. 00 o. 17 0.00 

NE o. 00 0.95 o. 09 

ENE o. 09 1.47 0.00 

E o. 09 1.21 0.52 

ESE o. 00 0.52 1.30 

SE o. 00 o. 00 o.oo 

SSE o. 00 o. 00 0.26 

~ o. 00 0.69 2.60 ~ 

SSW o. 00 0.52 0.17 

SW o. 00 0.52 o.oo 

WSW o. 00 0.09 1.21 

w o. 00 o. 00 0.35 

WNW o. 00 o. 00 0.09 

NW o. 00 o. 00 o.oo 

NNW o. 00 o. 00 0.00 

TOTAL o. 17 6.41 6.67 

AVG SPD 1.80 5.30 9. 10 

NUMBER OF CALM HOURS 41 
NUMBER OF MISSING HOURS - 1006 
NUMBER OF HOURS OF DATA - 1154 

12-18 

0.00 

0.00 

o. 00 

o. 00 

o.oo 

0.78 

0.35 

0.95 

0.26 

0. 00 

o. 00 

1 ~~ 
.v~ 

0.43 

0.87 

o. 00 

o. 00 

5.46 

14.77 

18-24 

o. 00 

o. 00 

o. 00 

o. 00 

o. 00 

0.35 

o. 00 

o. 09 

o. 00 

o. 00 

o. 00 

0.43 

0.78 

0.69 

o. 17 

o. 00 

2.51 

19.71 

F-11 

CLASS AND WIND DIRECTION • 
24-UP TOTAL AVG SPD 

MPH 

0.17 0.52 14. 10 

0.00 3.47 0.25 

o.oo 1.04 5.69 

0.00 1.56 4.47 

0.00 1.99 5.45 

o.oo ~ q~ 
c.~J 11.50 

o.oo 0.35 15.88 

n.oo 1.30 14.29 

0.00 ~ ~~ 8.45 • ~.JJ 

0.00 0.69 5.73 

o.oo 0.61 4. 1 1 

0.00 3.55 1~ ~~ 
~-~~ 

0.09 1.65 17. 14 

0.35 1.99 18.24 

0.00 0.17 19.50 

0.00 o.oo o. 00 

0.61 25.39 9.51 

26.43 9.51 9.51 

• 



• 

• 

• 

THE PERCENTAGE OF OCCUR ENCE OF 11.IHiD SPEED 
FOF.: STABILITY ItiDEX E 

PERIOD OF RECDRil-12./1/73-2/28/74 

1-:3 :3-7 7-12 

t·i o.oo 0.52 0. 0'3 

NNE o. 0·3 o.oo 0. 00 

NE o. 0'3 0.17 0. I) 0 

Et"iE 0.00 0.17 0. 09 

E 0.09 0.26 o.oo 

ESE o. 0·3 1. 1:3 1.04 

SE o.oo 0.69 2.51 

:s::S:E 0.00 1. 47 2. e.·3 

:s: o.oo o. 6'3 o. 4:3 

:S:Sl.J o.oo o. 4:3 o.oo 

s1.~1 0.00 o. 09 0.17 

1.~1s1.1.1 0.00 o. 4:3 0.26 

1.J o. 0'3 0.09 0.95 

l.1.ltil.1.I 0.00 0.09 1. 73 

til.i.I o.oo 0.00 0.09 

tit·il.1.I o. 0·3 o. 17 0.17 

TOTAL 0.52 6.41 10.23 

AVG S:PII 2.30 5. :35 9.64 

NUMBER OF CALM HOURS 62 
NUMBER OF MISSING HOURS - 1006 
NUMBER OF HOURS OF DATA - 1154 

12-18 

o.oo 

o.oo 

0.00 

0.00 

0.00 

1. 56 

:3. 2·3 

0.43 

0.00 

0.00 

o.oo 

0.26 

1.47 

2.60 

1. 04 

0.26 

1 o. '32 

14. 80 

18-24 

·o.oo 

o.oo 

0. 0 I) 

0.00 

0.00 

0.52 

2.17 

o.oo 

0. 00 

0.00 

0.00 

o.oo 

1. 21 

1 ·';:•Q 
• o.;;J -· 

1. :~:·;a 

0.00 

e .. E.7 

20.92 

F-12 

CLA:S:S AND l.1.IIND DI ~:ECT I Oti 

24-UP TOTAL AVG S:PD 
MPH 

o.oo 0.61 5.70 

0. 0 I) 4.77 0.05 

0. 0 I) 0.35 4. 02 

0.00 0.35 4.60 

0.00 0.87 1. 74 

o.oo 4.33 11. 7'3 

0.00 :3. 67 14.16 

0.00 4. 5'3 :3. 4i) 

o.oo 1. 13 E .. 4Es 

o.oo 0.43 4.14 

o.oo 0.26 7.67 

o.oo o. '35 ·:. ·?·~ ·-· .. _ .. ;:} 
o. 0'3 3.90 15.44 

o. :37 6.67 16. 3'3 

oil 78 ·';:! ·:OQ 
~. &...;;. •• 20. 76 

o. 0·3 0.78 13. :38 

1 o·:o • ·-•L- 41. '34 11. 6:~: 

2:3., ·:.ao 11.63 11. 6:3 



THE PERCENTAGE OF OCCUREtiCE OF 1.H trn SPEED 
FOF~ STAB IL I T'y' ItmEX F 

PEF.: I DD OF F.:ECORD-12/l/7 3-2/28/74 

1-·-=-._. :;:-7 7-12 

t·i o.oo 0.00 0. (I 0 

Mt·iE 0.00 0.00 0. (I 0 

tiE 0.00 0.00 o.oo 

EME 0.00 o. 0·3 o.oo 

E o.oo 0.09 0.09 

ESE o.oo 0.43 0.00 

SE o.oo o. 6'3 0.78 

:S::S:E 0.09 0.09 0.09 

:s: 0.00 0. I) 0 0.00 

:S:Sl1.I o.oo 0. 0 0 0. 00 

:S:l}.1 o.oo o.oo 0. 00 

l}.ISl.1.I 0.00 0.09 0.00 

l}J 0.00 0. 09 0.26 

l.~INl.1.I 0.00 0.17 0.09 

til.~I 0.00 0.00 0.17 

Nt·il.1.I 0.00 0.26 0.26 

TOTAL o. 0·3 1. 9•3 1. 73 

A'···'f3 :S:PD 2.00 4. •S3 :3. '35 

NUMBER OF CALM HOURS 3 
NUMBER OF MISSING HOURS - 1006 
NUMBER OF HOURS OF DATA - 1154 

12-18 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 

o.oo 

0. 0 I) 

o.oo 

o. 0 0 

o. 00 

0.00 

o. 00 

0.00 

1. 73 

I). 6'3 

2. 4:3 

15.45 

F-13 

18-24 

0.00 

0.00 

o.oo 

0.00 

0.00 

o.oo 

o.oo 

0.00 

o.oo 

o.oo 

o.oo 

0.00 

o. 00 

0.00 

3. :::1 

o. 78 

4. 5•3 

21.16 

CLASS AND 1}J nm DIRECTIDti • 
24-UP TOTAL AVG SPD 

MPH 

o.oo o.oo o.oo 

o.oo 0.26 o.oo 

o.oo 0.00 o. 00 

o.oo o. 0·3 6.70 

0.00 0.17 6.80 

o.oo o. 4:3 4 ·-=--=· .. _.,_, 

0. 0 (I 1.47 7. :::::3 

0.00 0.26 4.47 

0.00 0. 0 0 o.oo • 0.00 0.00 0.00 

0.00 o. 00 0.00 

o. 0 0 0.09 3. :3 (I 

0~00 0.35 7.90 

0.00 0.26 4. ·3 o 

1. 65 '? "':1"7 
I • ·.JI 21. 08 

1. :3•3 ::::. :38 22. •37 

:3. o:~: 14.12 17.90 

:30. 74 1-7. •3 0 17.'30. 

• 



• 

• 

• 

THE PEF.:CENTAGE OF OCCUREtK:E OF lHND SPEED 
FOP, STABILITY INDEX G 

PERIOD OF RECDRD-12/1/73-2/28/74 

1-3 3-7 7-12 

N o.oo 0.00 o.oo 

Nt·iE o.oo o.oo 0.00 

t·iE o.oo o. 0'3 0. 0 (I 

ENE o.oo o.oo 0.00 

E 0.00 o. 2.:. 0.00 

ESE 0.00 0.00 0.17 

:S:E 0.17 0.52 0.17 

SSE 0.00 o.oo o. 0'3 

:s: 0.00 o.oo 0.00 

:S:Sl.~I 0.00 0.00 o.oo 

Sl.1.I 0.00 0.00 0.17 

l1J:S:l1J o. 09 0. (I 0 0. 0'3 

l.1.I o.oo 0.00 o.oo 

l.1JNl.1.I 0.00 o.oo 0.00 

W•J 0.00 o. 09 0.61 

M~il.~1 0.00 0.17 o. 0'3 

TOTAL 0.26 1. 13 1. ::::·;. 

A'·.·'(5 :S:PD 2.57 ~ ·=--=-...... L.L- 9. 19 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 1006 
NUMBER OF HOURS OF DATA - 1154 

12-18 

0.00 

o.oo 

0.00 

0.00 

o.oo 

o.oo 

o. 00 

o. 00 

0.00 

0.00 

0.00 

0.00 

0.00 

o. 00 

o. 26 

o.oo 

0.26 

14.60 

F-14 

18-24 

o.oo 

o.oo 

0. (I 0 

0. 00 

0.00 

0.00 

o~ oo 

o. oo. 

0.00 

o. 00 

o. 00 

0.00 

0.00 

0.00 

0.43 

o.oo 

o. 4:3 

20. 14 

CLASS At·rn l.1.IHHI DIRECTION 

24-UP TOTAL AVG SPD 
MPH 

o.oo o.oo (I. (I 0 

o.oo o.oo 0.00 

0.00 o. 0'3 5.10 

o.oo 0.00 o.oo 

0.00 0.26· 6. 10 

o.oo 0.17 9. 60 

0.00 o. :37 5.50 

o.oo 0. 09 7.40 

o.oo 0.00 o.oo 

0.00 o.oo o.oo 

o.oo 0.17 '3. 80 

0.00 0.17 6.70 

o.oo o.oo o.oo 

o. 0'3 0.09 ::::2. 40 

0.17 1.56 14.77 

o.oo 0.26 5.20 

0.26 :~:. 73 10.51 

28.27 10.51 10.51 



THE PERCE~ffAGE OF OCCURENCE OF lHND SPEED 
FOF~ STAB IL I T'r' INDEX A 

PERIOD OF RECORii-:3.--1/74-5/31/74 

1-:3 :3-7 7-12 

N o. 00 0.00 0.00 

rn·~E o. 00 0. 0 0 o.oo 

NE o. 00 o.oo o.oo 

ENE 0. I) 0 0. 0 0 0.00 

E 0. 00 0.00 0.00 

ESE 0.00 0.00 o.oo 

:S:E o. 0 0 o. 00 0.00 

:s:S:E 0. 00 0.00 0.00 

~· . .::. 0. 0 0 0. 0 0 0.00 

s::s:1 .• .1 0. 0 0 0. 0 0 0.00 

S:l.1.I 0.00 0. 0 0 0.00 

l.1.IS:l,.I 0.00 0.00 0.00 

l.1J o.oo 0. 0 0 o.oo 

1,JNl.1J 0. 00 0.00 o.oo 

~H·J 0. 00 0. 0 0 0.00 

t·~Nl.1.I o.oo o.oo o.oo 

TOTAL 0.00 0. 00 0.00 

AVG :S:PD 0. 0 0 0. I) 0 0. 00 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 733 
NUMBER OF HOURS OF DATA - 1475 

12-18 

o. 0 0 

0.00 

o. 0 0 

0.00 

o.oo 

o.oo 

o. 00 

o. 0 0 

o.oo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o. 0 0 

0.00 

0.00 

18-24 

o. 00 

o. 00 

o. 00 

o. 00 

o.oo 

·0.00 

o.oo 

o.oo 

o. 00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o. 00 

o. 00 

o. 00 

F-15 

CLASS AND 1.~IIND DIRECTION • 
24-UP TOTAL A1

•,•
1(5 SPD 

MPH 

0.00 0. 0 0 0.00 

o.oo 0.00 0. 00 

0.00 0. 0 0 0. 00 

0. I) 0 0. 0 0 0.00 

o. 00 0. 0 0 0. 0 0 

0.00 o. 0 0 0. 00 

o.oo 0. 0 0 0.00 

.0.00 o.oo 0.00 

o.oo 0.00 o.oo • 0.00 0.00 0.00 

0. 00 o.oo 0. 00 

0. 00 0.00 0. 00 

o .. 00 0.00 0. 0 0 

0.00 o.oo 0.00 

0.00 0. 0 0 0.00 

I). 0 0 0. I) 0 o.oo 

I). 0 0 0. 0 0 •••••• 
o.oo ........ .. ....... 

• 



• 

• 

• 

THE PERCENTAGE OF DCCURENCE OF liJIND SPEED 
FDR s:TABILin' INDEX B 

PERIOD OF RECDRD-3/l/74-5/31/74 

1-:3 3-7 7-12 

N o.oo 0.00 o. 00 

NNE o. 0 0 0. I) 0 o.oo 

NE o. 00 0.00 0. 0 (I 

ENE 0.00 o.oo o.oo 

E o.oo 0. 0 0 0.00 

ES:E o.oo o.oo o.oo 

:S:E o. 0 0 o. 0 0 0. (I 0 

SSE 0. 0 I) o.oo 0.00 

:s: o.oo o.oo o.oo 

SSl.t.1 o.oo 0.00 0.41 

SIJ.I o.oo o.oo 0.47 

1 .• .1s1.~1 o.oo 0.00 0.14 

l.1.I 0.00 o.oo o.oo 

l1.IN!.1J 0. 0 (I 0. (I 0 o. 0 I) 

NIJ.1 o.oo 0.00 I). 00 

Nt·~l.·.I o.oo o.oo o.oo 

TOTAL 0.00 o. (1(1 1. 02 

A'···'(; S:PD o.oo o. 0 0 10.51 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 733 
NUMBER OF HOURS OF DATA - 1475 

12-18 18-24 

o. 00 0. (I 0 

o.oo 0. 0 (I 

0. (I 0 0. 0 (I 

o.oo I). 0 (I 

o.oo o. 0 0 

o.oo o.oo 

o.oo 0. 0 0 

0.00 0.06 

o.oo o.oo 

0.54 o.oo 

0.27 o. 00 

0.20 o. :34 

o. 00 0.00 

o. 00 o.oo 

0. 0 (I o.oo 

o.oo o. 0 0 

1. 02 o. :~:4 

14.'53 21.74 

F-16 

CLASS: AND 1.i.IIND DIRECTION 

24-UP TOTAL A1
•,•

1t3 SPD 
MPH 

0. 0 (I o.oo 0.00 

0. I) I) o.oo 0. 0 (I 

o.oo 0.00 0. 0 0 

o. I) I) 0.00 o. 0 0 

0. 0 0 0.00 o. 0 0 

o.oo o. 00 I}. (I 0 

o.oo o.oo 0. 0 0 

o.oo o.oo 0. 0 0 

0. 0 (I 0. 0 (I 0. 0 0 

0.00 o. •35 12. 6'3 

o.oo 0.75 11. '37 

o.oo I). 6::: 17.50 

o.oo o.oo o. 00 

o. (II) o.oo o. 00 

o.oo 0.00 o.oo 

o.oo I). (I 0 o.oo 

o.oo ·::. -:0"? ._. ·-·. 1:3 •. :34 

o.oo 1:3. :34 13.84 



THE PERCENTAGE OF DCCUPEtiCE OF 1}.1nrn :::;:PEED 
FOP STABILITY I tiDE:X: ,~ 

PEPI OD OF RECORD-3--·l/7 4-5/31/7 4 

1-:3 ·-=•-"? 
·-• I 7-12 

ti o. 00 o. 00 o. ::::4 

NtiE o. 00 o. 00 o. 14 

NE o. 00 o. 07 0.20 

ENE o. 00 o. 20 0.41 

E o. 0 (I o. 14 1. 49 

ESE o. 00 o. 00 o. :34 

SE o. 00 o. 00 o. 00 

:::;::::;: E o. 00 o. 00 o. 00 

·':"'· o.oo o. 00 0. r:.:3 . .,::. 

:s::::;:1_..1 o. 00 o. ::::4 1. ::::6 

:::;:1 ... 1 o. 00 o. 07 1.02 

1.rJ:S: l.1.I o. 00 o. ::::4 2.10 

1.r.1 o. 00 o. 00 o . .:.::: 
l.1.INl.1.I o. 00 o. 00 0.00 

t%.I o. 00 o. 00 o. 00 

Nt·il.1.I o. 00 o. 00 o. 00 

TOTAL o. 00 1. 15 :::D 75 

AVG SPD 0.00 611 :~:5 ·;.a.:::: 1 

0 NUMBEP OF CALM HOURS 
NUMBER OF MISSING HOURS -
NUMBEP OF HOURS OF DATA - 1475 

12-1::: 1:3-24 

o. 14 o. 00 

o. 00 o. 00 

o. 00 o. 00 

o. 00 o. 00 

o. 27 o. 00 

o. 07 o. 00 

o. (I I) o. 00 

o. 00 o. 00 

o. 34 o. 00 

o. 14 o. 00 

o. 07 o. 00 

:~:. 5•3 o. 14 

0.41 o. 07 

o. 00 o. 00 

o. 00 o. 00 

o. 00 o. 00 

5. '(12 0. 2 0 

14.35 20.:3:3 

F-17 

CLASS AND l.i.II ND DIRECTIDti • 
24-UP TOTAL AVG :S:PD 

MPH 

o.oo 0.47 11. 66 

o. 00 0.14 1 o. 25 

o. 00 0.27 7.20 

o. 00 0.61 7. :36 

0. (I 0 1. 90 ·;... 7:3 

o.oo 0.41 1o.40 

o.oo o. 00 o. 00 

o.oo 0.00 o. 00 

o. 00 1.02 11. 10 

o.oo 1. :3:3 ·=- ·=··':J ·-·. L-•-· • o.oo 1. 15 '3. o:=: 

o. 00 f-.• 17 12.74 

o.oo 1. 15 11.53 

o. 00 o. I) I) 0.00 

o. 00 o.oo o. 00 

o. 00 o.oo 0. I) 0 

o. 00 15. 1 ·-· c. 1 o. ·;.1 

o. 00 10.91 1 0. 91 

• 



• 

• 

j 

I 

Je 

THE PERCENTAGE OF OCCUREl'ICE OF l1JUID SPEED 
FOF.: STABILIT'r' INDEX D 

PEF.'. I DD OF RECORD-3/1/74-5/31/74 

1-3 3-7 7-12 

t·i o.oo 0.27 ·=- .-,-, ...... . :.,. ' 
t·U·iE o.oo 1. 08 1.02 

l'IE 0. 07 1. 02 0.07 

EtiE 0.00 0.47 0.00 

E 0.07 0.75 0.61 

ES:E o. 00 o. •35 1.42 

:s:E o.oo 0.07 o.oo 

S:S:E o.oo o.oo 1. :36 

:s: 0.00 0.75 1 • .:.·3 

s:s1,J o.oo 0.14 0.14 

S:l1J o.oo 0.54 0.00 

l.1JS:l.1J 0.00 0.75 1. :36 

l.1.I o.oo 0.20 1.15 

l.1.lt"il.1.I o.oo o.oo 0.14 

l'll.1J o.oo o.oo 0.00 

Mt·il.1.I 0.00 o.oo 0.20 

TOTAL o. 14 6. •3:3 11. 5:3 

A'·.·'13 S:PD 2.10 5.36 '3. 37 

l'IUMBER OF CALM HOURS 0 
l'IUMBER OF MISSING HOURS - 733 
l'IUMBER OF HOURS OF DATA - 1475 

12-18 

o. 95 

0. 0 0 

o.oo 

0.07 

o.oo 

1.08 

0.20 

0.75 

0.07 

o. 00 

0.00 

1. 6'~ 

2. :31 

0.34 

0.07 

0.20 

..., -~--· ' . ' .~ 
14.10 

18-24 

0.20 

o.oo 

o.oo 

o.oo 

o.oo 

o. 07 

0.41 

o. 20 

o.oo 

o. 00 

0. 00 

o.oo 

o. 20 

o. 20 

0.34 

o.oo 

1. 63 

20.39 

F-18 

CLASS AND 1.o.II NII DI F.:ECT I Dti 

24-UP TOTAL AVl;i SPD 
MPH 

0.00 :3. :=:o 10.81 

0.00 2.10 .: .• :35 

0. 0 0 1. 15 4. :35 

o.oo 0.54 6.14 

0.00 1.42 6. 19 

0.00 3. 5:3 ·::i. 96 

o.oo 0 . .:.::: 17.71 

o.oo 2. :31 12.41 

o.oo 2.51 .-. •jC' ·=· .. ·-•·J 

o. 00 1).27 "7 Q·-:· 
I • -· ·-• 

o.oo 0.54 4.76 

0.00 :3. ::: I) 10.75 

0.07 3.93 12. '31 

o.oo 0.68 14.86 

0. 0 0 0.41 20.10 

o. 00 0.41 12. 5:3 

o. 07 2:3. 07 10.31 

24.60 10.31 10.:31 



THE PEF:CENTAGE OF DCCUF:ENCE OF 1 ••. IJND SPEED 
FDR STABILITY ItiDEX E 

PEF~I Oii OF RECDF.:Il-:3..-1/ 7 4-5 / 31/ 7 4 

1-3 3-7 7-12 

N o. :34 0.81 0.41 

t·it·~E 0.14 1).54 o. 0 0 

NE 0.14 0.14 0.00 

Et~E 0.14 0.14 0. I) 0 

E o. 07 0.61 o.oo 

ESE 0.07 o. 6::: 1 ·=-·::i • L- -· 

SE o. 07 0.75 4.61 

SSE o.oo · 1. 22 2.24 

:s: 0.20 0.47 0.07 

:S:Sl .•. I o.oo 0 .-.-. . c.' o.oo 

:S:l.1.I 0.07 I). 0 0 0.07 

1 .• JSIJJ 0.00 0.41 0.07 

1 .•. 1 0.07 (1. 6:3 1. 76 

l.1.IN 1.•J 0.00 0.54 1. 02 

t·~l .•. 1 0.00 0.61 0.47 

rn·H·.I 0.00 I). 61 1 .-,.-, 
• L:.C 

TOTAL 1. 2'3 8.47 1 ·-=- ·=-·=-._,. L-~ 

AVG SPD 2.42 5. :;:4 9.37 

NUMBER OF CALM HOURS 23 
NUMBER OF MISSING HOURS - 733 
NUMBER OF HOURS OF DATA - 1475 

12-18 

o. 07 

0. (I 0 

o.oo 

o.oo 

o. 07 

1. 42 

:3. :3'3 

0.14 

o.oo 

o.oo 

o.oo 

0. I) 0 

1. 6'3 

1. 22 

0.75 

0.54 

9. 2'3 

14.29 

F-19 

18-24 

o. oo. 

o.oo 

0.00 

0. (I 0 

o.oo 

0.88 

1. 6'3 

0. 0 (I 

0.00 

0.07 

0.00 

0. I) 0 

0.27 

0.07 

0.27 

0.61 

:3. 86 

20.06 

CLASS AND ~Jitm IIIRECTIDN • 
24-UP TOTAL A'·.·'•3 SPD 

MPH 

0.00 1.63 5.51 

0.00 0.68 -:a 1;,.C' 
-·· ·-··J 

o.oo 0 -;:.-. 
- • L- .. 2. •35 

0 ~ 0 I) 0.27 :~:. ::: (I 

0.00 0.75 E .• 27 

o. 20 6. 0:3 '3. 76 

(I. 07 10.58 12.51 

o.oo :~:. 5•3 8. 06 

o.oo 0.75 4.75 • o.oo 0.41 E .• :37 

0.00 0.14 5.45 

0.00 0.47 E •• 16 

0.07 4.54 11. 62 

0.07 ·;:. Q·::O 
&... • _. L.. 11. 40 

0.68 2.78 15.62 

0.00 2. •3:3 11. 6'3 

1. 08 :3:3. 7:3 1o.63 

27.48 10.63 1 0. 6:3 



• THE PERCEtff AGE OF OCCUREt~CE OF ~JI ND S:PEED CLASS AND 1.\IIND DI F<:ECT I ON 
FDR STABILITY ItUIEX F 

PEPI OD OF F.:ECORD-3/ 1/74-5/31/74 

1-3 3-7 I 7-12 12-18 18-24 24-UP TOTAL AVG SPD 
MPH 

M 0. 07 0.27 o. 00 o. 00 0. 0 0 o.oo 0.34 :3. E.2 

NME 0.00 o.oo 0.07 0.00 0.00 0.00 0.07 :3. 30 

ME o.oo 0.07 0.00 o.oo 0.00 0.00 0.07 :3. :30 

EME 0.14 0.07 0.00 0.00 o.oo 0.00 o. 20 ·=- ·:·.., 
. ~. ·-·' 

E 0.14 o. 07 0. 00 o. 00 o.oo 0.00 o. 20 2. 07 

E:S:E 0.07 0.14 o. :34 o.oo 0.00 0.00 0.54 6. :::o 

S:E o.oo o. 20 0.47 0.07 o.oo o.oo 0.75 ::: • :=: 0 

SSE o.oo 0.14 0.07 0.00 o.oo 0. I) 0 o. 20 C" ·=·--=-·-·. ·-··-· 

• :s: 0.14 o. 00 0.00 0.00 I). 0 0 o.oo 0. 14 2.45 

S:S:l.·.I 0.00 0. 0 0 0.00 0. 0 0 o. 00 o.oo 0.00 0.00 

Sl.\1 0.07 o. 00 0.00 0. 0 0 0.00 0. 0 0 0.07 2.50 

l.1.IS:l.i.I 0.07 o. 20 0.00 0. I) 0 0. 0 0 0.00 o. 27 3.40 

l.1.I 0.07 0.47 0. 20 o. 07 o.oo ·o.oo 0.81 .:: .. 28 

l.1.IMl.1J 0.14 0.47 0.07 o. 14 0. 0 0 0.00 0.81 6. :::4 

Ml.1.I 0.14 0.88 1.42 o. 47 0.95 o. 88 4.75 14.46 

t~Ml.1.I 0.07 0.61 1. 08 o. 3:3 1. 42 0.00 4.07 13. •37 

TOTAL 1. 08 :3. 5·3 ·-=- 7~ 
·-' • I •J 1. 6:3 2. :37 o. :::8 1 ·-=- ·::.q 

·-·· L- -· 
11.43 

AVG S:PD 2.24 4 ·=i·=· • -· L- 9. 11 14.88 21. OE. 26. :34 11.43 11. 4:3 

MUMBER OF CALM HOURS 0 
NUMBER OF MIS:SING HOURS 733 
MUMBER OF HOURS OF DATA - 1475 

• 
F-20 



THE PERCENTAGE OF OCCUF.:ENCE OF i: •. 1 I ND SPEED 
FOF.: STAB IL I T'r' INDEX G 

PERIOD OF RECORD-3/1/74-5/31/74 

1-:3 :~:-7 7-12 

t·i 0.00 0.00 0.00 

Nt·iE 0.14 0. 0 0 0. 00 

~iE 0.07 0.07 0. 00 

E~iE o.oo 0. 0 0 0. 00 

E 0. I) (I 0.07 0.00 

ESE o. 00 0.07 0.07 

:s:E 0.07 0. 0 I) 0.07 

s:s:E o.oo 0.00 0.07 

:s: 0. 0 0 o. 00 0. 00 

SSl.1.I 0.00 o.oo 0. 00 

Sl.1J 0.00 0. 00 0.00 

l.1.IS l.1.I 0.00 0.07 o.oo 

l.1.I o. 07 0.34 0. 0 0 

l.1.I N l}J o. 20 0.07 0. (I 0 

Nl.1.I 0.14 0.07 0.14 

NNl.1.l 0.07 0.07 0.07 

TOTAL 0.75 0.81 0.41 

A'· .. •1;; :S:PD 2.50 4.42 ·=· ·=•·J ,_ .• ·-·L-

NUMBER OF CALM HOURS 1 
NUMBER OF MISSING HOURS - 733 
NUMBtR OF HOURS OF DATA - 1475 

12-18 

o.oo 

·o.oo 

o. 00 

o. 00 

0.00 

0.00 

o. 00 

0.00 

0.00 

o.oo 

0.00 

o.oo 

0.00 

o.oo 

0. 07 

o. 07 

0.14 

16. 20 

1:3-24 

o.oo 

0.00 

0.00 

o. 0 0 

0.00 

0.00 

0.07 

0.00 

o.oo 

o.oo 

0.00 

o.oo 

o. 0 0 

0.00 

0. (II} 

0.14 

o. 20 

20. 77 

F-21 

CLASS Atm ~.I I ND DIRECTION • 
24-UP TOTAL AVG S:PD 

MPH 

0.00 0.00 o. 00 

0.00 0.14 2.55 

o.oo 0.14 4. 10 

0. 0 I) 0. I) 0 0. I) 0 

o.oo 0. 07 6.30 

0. 00 0.14 6. '35 

0. 00 o. 20 9.60 

0.00 0.07 7. 1 0 

0.00 o.oo o.oo • 0. 00 0. I) 0 I). 0 0 

o.oo o. 0 0 0. 00 

o.oo 0.07 4.70 

0 .-oo 0.41 :3. E12 

0.00 0.27 2. 6:3 

0.00 0.41 7.42 

0. 00 0.47 11. 14 

0. (I 0 ·=- ·?-, 
L- • ,_, ' 6.54 

o.oo 6.54 E .. 54 

• 



THE PERCENTAGE OF OCCUR ENCE OF li.IIND SPEED 

• FOR STAB IL I T'r' INDEX A 

PEF.:IOD OF RECDRD-6/1/74-8/31/74 

1-:3 :3-7 7-12 

t·i o.oo 0.00 0. 0 (I 

NNE o.oo o. 00 o.oo 

t·iE 0.00 o.oo o.oo 

ENE o.oo o.oo o.oo· 

E 0.00 o. 00 o.oo 

ESE o.oo o.oo ~I.. 00 

:S:E 0.00 0.00 o.oo 

S::S:E o. 00 o.oo o.oo 

·:"'· .,::. 0.00 o.oo o.oo 

• ·=-·--·1J .::, .. .::..• o.oo o.oo o.oo 

• 

:S:l.1.I o.oo 0.00 o. 05 

l).l:S: l.~I o.oo o.oo o.oo 

1).1 o.oo o.oo o.oo 

l.1.INl.1.I o.oo o. 0 0 o. 0 0 

t·il.~I 0.00 o. 0 0 o.oo 

Nt·il).I o.oo 0.00 0.00 

TOTAL o. 00 0.00 0.05 

AVG S:PD o.oo 0.00 1o.30 

NUMBER OF CALM HOURS 0 
NUMBEF.: OF MISSING HOURS - 286 
NUMBEF.: OF HOURS OF DATA - 1922 

12-18 

o.oo 

o.oo 

o.oo 

o.oo 

o.oo 

o.oo 

0.00 

o.oo 

0.00 

o.oo 

o.oo 

0.05 

o.oo 

I). (I 0 

0.00 

0.00 

0.05 

1:3. 60 

18-24 

0.00 

o.oo 

0.00 

o. 00 

0.00 

o. 0 0 

0.00 

0.00 

o.oo 

o. 00 

o. 00 

0.00 

o.oo 

0.00 

0.00 

o.oo 

. o. 00 

o.oo 

F-22 

CLASS AND l.~IIND DIRECTION 

24-UP TOTAL AVG SPD 
MPH 

0.00 0.00 o.oo 

0.00 0.00 o.oo 

o.oo o.oo o. 00 

o.oo 0.00 o.oo 

0.00 o.oo o.oo 

0.00 o.oo 0. 0 0 

o.oo o. 00. o.oo 

0.00 0.00 0. 0 0 

0. 00 o.oo o.oo 

o.oo 0.00 0. 0 0 

0.00 0.05 10.:30 

o.oo 0.05 1:3.60 

o. 0 0 o.oo 0. (I 0 

o. 00 o. 00 0. 0 (I 

0.00 0.00 o.oo 

o.oo o. 00 0.00 

o.oo 0. 10 11.95 

0.00 11.95 11. •35 



THE PERCEtffAGE OF DCCURENCE OF IJJI ND S:PEED 
FDR STAB IL I T'r' INDEX B 

PERIDD OF F:ECDRD-6...-1/74-8/31/74 

1 .-. -.:;_, 
.-, ..., ._:,-, 7-12 12-18 18-24 

N 0.00 0.00 0.00 

NNE o. 00 0.00 0.00 

NE o.oo 0.00 0.00 

Et·iE 0.00 0.00 0.00 

E o. 00 o.oo 0.00 

ES:E o.oo 0. 0 (I 0. 00 

SE o.oo 0.00 0.00 

SS:E o. 00 o.oo 0.00 

:s: 0.00 0.00 0.00 

SSl.1.I o.oo 0.00 o. 16 

Sl.•J 0.00 0.16 0. 16 

l.1.ISl.1J 0.00 0.05 0.68 

l.1.I o. 00 0.00 o. 10 

1.•JNl.•J 0.00 o. 00 o.oo 

Nl.1.I o. 00 o.oo 0.00 

~iNl.1.I 0.00 o.oo 0.00 

TOTAL o.oo 0.21 1. 09 

A'·.·'13 SPD o. 00 '=·· 4::: 9.21 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 286 
NUMBER OF HOURS OF DATA - 1922 

o.oo 0.00 

0.00 0. 0 I) 

0.00 0. (II) 

o.oo 0.00 

0.00 0.00 

0. 0 I) 0.00 

0.00 o.oo 

0.00 ci. oo 

o.oo 0.00 

o.oo 0. 0 0 

o.oo 0.00 

0.05 0.00 

o. :36 0.00 

0.00 0.00 

o.oo 0.00 

0.00 0.00 

0.42 0.00 

13.87 0. (I 0 

F-23 

CLAS:S: AND IJJ I ND DIRECTION • 
24-UP TOTAL A'·,•'G S:PD 

MPH 

o.oo o.oo 0.00 

0.00 I). 0 0 0.00 

o.oo 0.00 0.00 

I). 0 0 0. 0 0 0.00 

0.00 o.oo 0.00 

o.oo o.oo o.oo 

0.00 0.00 0.00 

'O. 00 0.00 0.00 

0.00 o.oo 0.00 • 0.00 0.16 :::. :30 

o.oo 0.31 7. 10 

0.00 0.78 9.50 

o.oo 0.47 1:3.3::: 

0.00 0.00 0.00 

o. ·oo 0.00 0.00 

0.00 o.oo 0.00 

0.00 1. 72 1 o. 01 

0. (I 0 1 0. 01 1 o. 01 

• 



• 

• 

• 

{ THE PEF.:CENTAGE OF DCCURHKE OF lH ~m S:PEEII 
FOR STABILITY INDEX c 

PERIDI1 OF RECDRD-6/l/74-8/31/74 

1-·-=-·.J 3-7 7-12 

t"i 0.00 o. 00 0.31 

t·iNE 0.00 0.16 0.52 

NE o.oo 0.42 0.16 

Et·iE 0. 0 0 0.42 0.00 

E 0.00 0.47 0.16 

E:S:E o.oo 0.05 o.oo 

:S:E o.oo 0. (I 0 o.oo 

:S::S:E 0. 0 0 o.oo 0.00 

.,... 

.~ 0. 0 0 0.42 0. :31 

:~:::;:1,.1 o.oo 1. 14 0. 10 

S:l1.I o.oo 0.57 o. 05 

1.~1::;:1,.1 0.00 0.31 1. 04 

l.J 0.00 o. 10 1. 61 

1 .• JNl1.I o.oo o.oo o.oo 

Nl1.I o. 0 0 I). 0 0 o. 0 0 

NNl.1.I o.oo 0.00 o.oo 

TOTAL 0.00 4. 06 4.27 

AV1::; :S:PD 0.00 5.61 ·::i. 34 

NUMBER DF CALM HOURS 0 
NUMBER OF MISSING HOURS - 286 
NUMBER DF HOURS DF DATA - 1922 

12-18 

o.oo 

0. I) 0 

o.oo 

o.oo 

o.oo 

0.00 

0.00 

o.oo 

0. 00 

0.00 

o.oo 

o.oo 

1. 46 

0.00 

o~oo 

0. I) 0 

1. 46 

13.70 

F-24 

18-24 

o.oo 

o.oo 

o.oo 

o.oo 

o.oo 

0.00 

0.00 

0. 0(1 

0.00 

o. 0 0 

o. 0 0 

o.oo 

o.oo 

o.oo 

o.oo 

0.00 

o. 1)(1 

0.00 

CLASS: AND wum DIRECTION 

24-UP TOTAL AVG :S:PD 
MPH 

o.oo 0.31 ·:.-. 8:3 

0.00 0.68 ::::·. 74 

o.oo 0.57 6.25 

o.oo 0.42 5.30 

o.oo 0.62 C' ·=--, ·-'. -· ' 
0.00 0.05 6. :3 0. 

0. 0 0 0.00 0.00 

0.00 o.oo o. 00 

o.oo 0.73 7.19 

0. 00 1. 25 5.59 

o. 0 0 0.62 5.68 

o.oo 1. :35 :3. 14 

o.oo 3.17 11.65 

0.00 o.oo o. 00 

0.00 0.00 0. I) 0 

0. I) 0 o.oo 0. 0 I) 

o.oo Q -..;:. -· . '~· ::::. 44 

0.00 8.44 8.44 



THE PERCENTAGE OF DCCUl<:ENCE OF t,J I trn SPEE!! 
FDR s:TAB IL IT\' INDE:X: D 

PERIOD OF RECDRI1-6/ 1/74-8/31/74 

1-3 :3-7 7-12 

t·l 0. 0 0 1. 61 1. E.E. 

Nt·lE o. 00 1. :37 o. 7:3 

t·lE 0.26 1. 46 0.00 

Et-lE o. 1 0 2. 0:3 0.00 

E 0.21 o. 8:3 o. 00 

ESE 0.05 1. :35 1. 51 

SE 0.00 o.oo 0.42 

SSE o. 00 0.78 :3. 07 

:s: 0.00 1. :35 0.57 

:::S:l.1.I o.oo o. :31 0.05 

Sl.1.I 0.05 0.42 o.oo 

l.1.ISl.o.I o.oo o. :::::3 0. 00 

l.1J o.oo o. 7:3 2.45 

l.1Jt·ll.1J o.oo o. 10 0.21 

rn1.1 o. 00 0.05 0. 10 

tlNl.1.I I). 0 0 o. 7:3 o. 47 

TOTAL 0.68 14.57 11.24 

A'·.·'1::; SPD ·=· ·=- •:) L... • VL... 5.31 :31195 

NUMBER OF CALM HOURS 0 
NUMBER OF MISSING HOURS - 286 
NUMBER OF HOURS OF DATA - 1922 

12-18 

0.00 

o. 00 

o.oo 

o.oo 

o.oo 

0.16 

0.42 

O. :3E. 

o. 00 

o.oo 

o.oo 

0.00 

0.73 

o. 16 

o. 10 

0.16 

2. (1:3 

1:3. ?E. 

18-24 

o.oo 

o.oo 

o. 00 

o.oo 

0.00 

o.oo 

o.oo 

o.oo 

o. 00 

o.oo 

0.00 

0.05 

0. 00 

0.05 

o. 10 

o.oo 

0.21 

21.00 

F-25 

CLASS AN!I 1,J I ND DIRECTION • 
24-UP TOTAL AVG SPD 

MPH 

0.00 3. 2:3 7. 01 

0.00 2.60 6.33 

0.00 1.72 4. :31 

o.oo 2. 1 '3 4.48 

0.00 1. 0'3 4. :37 

0.00 :3. 07 7.54 

o.oo 0.83 11. 66 

0.00 4.21 c,. ·=--=--· • .._ L. 

0.00 1. •33 E .• :3:3 • 0.00 o. :36 4.70 

o.oo 0.47 4. 17 

o. 0 0 0.88 5. 6:3 

o .• 00 ~:. '30 ·::-. 42 

I). 0 0 0.52 11.43 

o.oo 0.36 14. 5.7 

0.00 1.35 ::: . 07 

0. 00 28.77 7.40 

o.oo 7.40 7.40 

• 



• 

• 

• 

THE PERCENTAGE OF OCCURENCE OF l~I I ND S:PEED 
FDR STAB IL I T'r' It"rnEX E 

PEF.:I OD OF RECORD-6.-·1/7 4-8/31/7 4 

1-:::: .-. -,. .;,.-,· 7-12 

N o. 10 1. :37 o. 16 

Mt·iE 0.42 0.47 0.00 

NE 0.42 0.21 o. 00 

Et-iE 0.05 0.57 o. 00 

E o. 00 0.94 o. 10 

ESE o. 00 0.62 1. 25 

SE o. 05 0.62 ~:. 4•3 

SSE 0.00 1. :35 2. E.O 

:s: o. 05 I).:::::: 0.16 

:~:Sl .•. 1 o. 00 0.21 o. 00 

:~:l.1.I o. 10 o. 16 0.00 

l.1JSl.1J o. 05 0.42 0.00 

l.1.I o. 10 2. o:::: 1 '"77 
• I I 

l.1.INl.1J o. 05 1 ?·::r 
• I L.. 1. 46 

t'll.1.I o. 10 1. :~:5 0.78 

Nt·il.~I o. 00 ~. .::. . 1 '3 o. 99 

TOTAL 1. 51 15.61 12.75 

A'·.·•(:i SPD 2.66 5.21 9.14 

(I NUMBER OF CALM HOURS 
NUMBER OF MISSING HOURS -
NUMBER OF HOURS OF DATA - 1 ·=--=··~ J '-'-

12-1:3 

o. 00 

o. 00 

o. 00 

o. 00 

o. 00 

0.73 

o. t.:3 

o.oo 

o. 00 

o. 00 

0.00 

o. 00 

o. 26 

0.31 

0. :~: 1 

0.47 

2.76 

1:~:. •35 

1:=:-24 

o. 00 

o. 00 

o. 00 

0.00 

o. 00 

o. 05 

0.05 

0.00 

o. 00 

o. 00 

0.00 

o. 00 

o. 00 

o. 1 0 

0.05 

0.42 

0. E.:3 

1 ·:.i. :::5 

F-26 

CLASS At"m l.J I ND DIRECTION 

24-UP TOTAL AVG SPD 
MPH 

o. 00 .-, 13 4. '37 .::. . 
0.00 I). 8:3 :3a 26 

0.00 0.62 2. '36 

o. 00 0.62 :3. E.t: 

o. 00 1.04 5. 4~3 

o. 00 2.65 ·;.. 77 

0.00 4.:39 9.60 

o. 00 :~:. •35 7. '30 

o. 00 1. 09 C" 

·-· · 16 

0.00 0.21 4. 07 

o. 00 0.26 :3. 70 

o. 00 0.47 4. 17 

o. 05 4.21 7. E.:3 

o. 00 :~:. 64 ·=· ,_,. 17 

o.oo 2.60 7. :::7 

o. 00 4 • 06, 8.77 

o. 05 :::::~:. :35 - ... C' .... '=-·-· 

24. 1 0 7.65 7. E.5 



THE PERCENTAGE OF OCCUF.:ENCE OF MHiD S:PEED 
FDR :STABILITY INDEX F 

PERIOD OF RECDRD-6/l/74-8/31/74 

1-3 3-7 7-12 

t·i 0. 0 I) 0.05 0. I) 0 

Ht-iE 0.05 o.oo o.oo 

HE o.oo 0. 10 0.00 

Et·iE 0. 10 0.05 0. 00 

E 0.05 0.21 0.05 

ESE 0. 0 0 0.57 0.47 

SE 0. 0 0 0.52 1. 35 

SSE o. 05 0. :31 o.oo 
·=-- o.oo o. :36 0. 10 . ::,. 

SSl.1.I 0.00 o. 10 0. 10 

:Sl.1.I 0.05 0.21 0.16 

1.i.1:s1 ... 1 0.00 0.16 0.26 

l.1.I 0.05 0.21 0.26 

1 .• JHl.1.I 0.05 0.57 0.26 

t·i!.iJ 0.05 o. •34 1. 25 

Ht·il.1.I 0.00 1. 30 1. 04 

TOTAL 0.47 5.67 5. :~:1 

A'·lG SPD 2.59 5.10 ·3. 2:::· 

HUMBER OF CALM HOURS 0 
HUMBER OF MISSING HOURS - 286 
HUMBER OF HOURS OF DATA - 1922 

12-18 

0.00 

0.00 

o.oo 

0. 0 0 

o.oo 

0.00 

o. 10 

o. 00 

0.00 

o. 00 

0.00 

0.05 

0.21 

0.00 

1. 40 

0.26 

2.03 

14.65 

1:3-24 

0.00 

0.00 

0.00 

o.oo 

0.00 

0.00 

o. 00 

o. 00 

I). 0 0 

0.00 

0.00 

0.00 

0.00 

o.oo 

0.16 

o. 7:3 

o. 8:3 

20. 72 

F-27 

CLASS AND 1.JIND DIRECTION • 
24-UP TOTAL AVG SPD 

MPH 

0. I) 0 0.05 4.70 

0.00 0.05 2.50 

0.00 o. 10 4. 1 0 

o.oo 0.16 .-, .-. ..., 
.:,. .. .:.. .. 

0.00 0.31 5.00 

0. 00 1.04 7. 04 

0. 00 1. ·3:3 ::: • .:.:3 

o. 00 o. :36 5. 10 

0. 0 I) 0.47 5. :::7 • 0. 00 0.21 ...., C'...., 

( . ·-· .. 

0. 00 0.42 C" C"C" 
·-'• ·J-• 

0. 00 0.47 :::. 22 

0 •· 00 o. 7:3 :3. ::: 1 

0. 00 0. 8:3 C" .-.;o 
._I 11 .,:1 I 

0.00 :3.:31) 10.70 

0. 00 3. :3:3 1 0 D ::;::3 

0. 00 14. :~:6 :3. ::::3 

0.00 ·=· •J•:=t ·-· .. _ .. _. ::: • ::::3 

• 



• 

• 

• 

THE PERCENTAGE OF OCCUF.:El'ICE OF li.IIND SPEED 
FOF.: :S:TAB IL I TY INDEX G 

PERIOD OF RECORD-6/l/74-8/31/74 

1-3 3-7 7-12 

tt 0.16 o.oo o.oo 

MtiE 0.05 0.05 o. 00 

ME o. 00 0. (I 0 0.00 

Et·iE 0.05 o.oo 0.00 

E o. 10 0.16 0.00 

ESE 0.05 0.57 0.21 

SE. 0.05 O. •S8 1. 51 

SSE o~ 1 o 0.26 o. 73 

:s: o. 10 0.52 0.10 

SSl.J 0.00 0.16 0.00 

Sl.1.I 0.05 0.16 0.00 

IJJSl.rJ 0.05 0.47 o. :3€. 

l.1.I 0.05 0.31 1. 14 

l.1.ltil.1.I 0. 10 0.26 0.05 

til.1J 0.26 0 C'•-. • .JC. 0.16 

t-itilJJ 0. 10 0.57 0.42 

TOTAL 1. 30 4.68 4.68 

AV1:5. SPD 2.52 5.00 9.17 

tiUMBER OF CALM HOURS 0 
MUMBER OF MISSING HOURS - 286 
MUMBER OF HOURS OF DATA - 1922 

12-18 

0. 00 

0.00 

0. 00 

o.oo 

0.00 

o.oo 

0.00 

o. 10 

0.00 

0.00 

o.oo 

0.00 

0.31 

0.16 

0.16 

0.05 

0.78 

14.29 

18-24 

o. 0 0 

0.00 

0.00 

0.00 

o. 0 0 

0.00 

0. 00 

o. 00 

o. 00 

o. 00 

o.oo 

o.oo 

o. 16 

o.oo 

0.21 

o.oo 

0.36 

20. 43 

F-28 

CLASS AND li.IIND DIRECTION 

24-UP TOTAL A'·ll~ SPD 
MPH 

0.00 o. 16 2.40 

0.00 o. 10 3. 0 0 

0. 0 0 0.00 o. 00 

0.00 0.05 2.50 

o.oo 0.26 41128 

o.oo 0. :33 5.69 

o.oo 2.24 7. E.4 

o.oo 1. 20 :::. 4•3 

o.oo 0.73 5.47 

0.00 0.16 4. :::o 

0.00 0.21 4.30 

0.00 o. s:=: E .• 2:3 

0.00 1. 98 1o.42 

o. 10 0.68 10.2::: 

0.00 1.30 :3. 10 

o.oo 1. 14 6.74 

o. 10 11. 91 7. 6~: 

25.55 7. 6:3 7.63 



. . . 

THE PEF.:CEtHAGE OF OCCUF.:EtlCE OF 1.1.1nm SPEED 
FOF.: S:TAB IL IT\' INDEX A 

F'EF.:IOD OF F.:ECOF.:D-mlNUAL 

1-:::: ::::-7 7-12 

tl o. 02 o. 00 0.00 

t·lNE o. 00 o. 00 o. 00 

NE o. 00 o. 00 o.oo 

Et'lE o. 0 (I o. (I (I o. 00 

E o. 00 o. 00 o.oo 

E:S:E o. (II) o. 00 o. 00 

:s:E o. 00 o. 00 o. 00 

:s::s:E 0. 00 o. 00 0.00 

:~: o. 02 o. 00 o. 00 

:s::s:1.1.1 o. 00 o. 00 o. 00 

:s:1.o.1 o. 00 o. 00 0.02 

l.1.l:S:l.1.I o. 00 o. 00 o. 00 

l.1J o. 00 o. 00 0.00 

l.1JNl.1.I o. 00 o. I) 0 o. 0 I) 

Nl.1.I o. 00 o. 0 I) 0.00 

t·it·l l.~I o. 00 0.00 I). 0 0 

TOTAL o. 0:3 o. 00 o. 02 

A1
•••

113 S:PD 1. :::o o. 00 10.:30 

NUMBEF.: OF CALM HOUF.:S 
NUMBEF.: OF MISSING HOUF.:S -
NUMBEF.: OF HDUF.:S OF DATA -

1.-. 
-:..· 

·::r?·=-·=-'-' ·-··-· 
5972 

12-18 18-24 

o.oo o. 00 

o. 00 o. 00 

o. 00 o. 00 

o. 00 o. (I 0 

o. 00 o. 00 

o. 00 o. 00 

o. 00 o. 00 

0.00 o. 00 

o. 00 0. 0 (I 

o. (I 0 0.00 

0.00 o. 00 

0.02 o. 00 

o. 00 o. 00 

o.oo o. 00 

o. 00 o. 00 

o.oo o. 00 

o. 02 o. 00 

1:3.60 o. 00 

F-29 

CLASS Atm 1.oJitrn DIF.:ECTIDt·i • 
24-UP TOTAL A1•,•'l:;i S:PD 

MPH 

o. 00 o. 02 1.:::0 

o. 00 0.22 o. 00 

o. 00 o. 00 o. 00 

o. 00 0. 0 (I o. 00 

o. 00 0.00 o. 00 

0.00 o. 00 o. 00 

o. 00 0.00 o. 00 

o. 0 I) o. 0 (I o . 00 

o. 0 0 o. 02 1. ::: 0 • o. 00 0.00 o. 00 

0.00 0.02 10.:30 

o. 00 o. 02 1:~:.60 

o. t10 o.oo o. 00 

o.oo 0.00 o. 00 

o. 00 0.00 o. 0 (I 

o.oo o. 00 o. 00 

I) • 00 0.28 1. E.2 

0.00 1.62 1.62 

• 



• 

• 

•• 

THE PEPCENTAGE OF OCCUF.:ENCE OF l.1.I I t·rn SPEED 
FOF.: :STAB IL I T'r' INDEX B 

PERIOD OF RECORD-ANNUAL 

1-3 -":•-"? 
·-• I 

N 0.00 0.00 

t·1NE 0.00 0.00 

t·1E 0.00 0. 0 (I 

ENE 0.00 0.00 

E o.oo 0.00 

E:S:E 0.00 I). 0 (I 

SE o.oo 0. 0 0 

:SSE o. 00 o.oo 
' :s: o. 00· 0. 0 0 

SSlr.I 0.00 0.00 

:Sl.1.I o.oo 0.07 

l}.ISl.1.I o. 00 0.02 

l.1.I 0.00 0.00 

1.~INlrJ 0. 0 0 0.00 

t·~1 .. .1 o.oo 0.00 

NNl.1.I 0.00 0.00 

TOTAL 0.00 0.08 

A1·/6 SPD 0. 0 (I 6.52 

NUMBER OF CALM HOURS 
NUMBER OF MISSING HOURS 
NUMBER OF HOURS OF DATA 

7-12 

0.00 

0.00 

o.oo 

0. 0 I) 

0.00 

o.oo 

0. 0 0 

o.oo 

0. 0 0 

0.25 

0. :3 0 

o. ~:o 

0. 1):3 

0.00 

0.00 

0.00 

o. 89 

·:.i. 69 

0 
- 278:3 
- 5972 

12-18 18-24 

o.oo 0.00 

0.00 o.oo 

o.oo 0.00 

I). 0 I) 0.00 

0.00 o.oo 

0.00 o.oo 

0.00 o. 0 0 

0. 00 0. 0 I) 

0. 00 o. 00 

0. 18 0.00 

o. 2:3 o.oo 

0. 08 0.10 

o. 12 0.00 

0.00 o.oo 

{I. 00 o.oo 

0. 00 o.oo 

0.62 o. 10 

1:3. 80 21.28 

• 

.F-30 

CLASS AND l.1.lltiII DIPECTION 

24-UP TOTAL AVG SPD 
MPH 

o. 00 0.00 o.oo 

o. 00 0.00 0.00 

o.oo o. 0 0 o.oo 

0. I) 0 0. 00 0.00 

o. 00 0.00 0. 0 0 

0.00 o.oo 0. 0 0 
. :· 

o.oo 0.00 o.oo 

0. 0 0 0.00 0.00 

0. 0 0 0.00 0. 0 0 

0. 0 I) 0.44 11.44 

o. 00 o. i:.o 1 0. 8 13' 

o. 00 0. 5 (I 12.49 

o. 00 0.15 1 :::: • 3:3 

0.00 0.00 0.00 

o. 00 0.00 o.oo 

0.00 0.00 0.00 

0.00 1. 6'3 11 • 7:3 

o.oo . 11 • 7:3 11. 7:3 



THE PEPCHlTAGE OF DCCUPH1CE OF li.IIND SPEED 
FOF.: S:TAB IL I T'r' I t1DE:X: c 

PEPIDII OF RECDRD-AMtHJAL 

1 .-. 
-.~ 

'J .... ._.-' 7-12 

n o. 00 o. 00 0.18 

t-n·1E o. 00 0. o::: 0.37 

NE o. 00 0.25 o. 10 

ENE o. 00 o. :32 o. 1 ·-· c. 

E o. 00 0. ::::·3 0.54 

E:S:E o. 00 0. 0:3 o. 17 

SE o. 00 0. 0 0 o.oo 

:s:sE o. 00 0.00 0.00 

:s: o. 02 0.23 0.47 

s:S:l.1J o. 00 o. :35 o. 70 

Sl.1.I o. 00 (I. :;:7 0~65 

l.1J:S:l.1.I o. 00 0.27 1. ~: 1 

l.1J 0. 00 o. 03 0. :::o 

l.1JNl.1.I o. 00 0. 0 0 0.00 

Nl.1.I o. 00 0.00 o. 00 

t1t"1l.1J o. 00 o. 00 0.00 

TOTAL 0.02 ·=- ,-, .:r 
L.. 1';}._1 5.41 

A'•,11 1;; SPD 1. 10 5. •34 ·=- .-.C' -· • e,._1 

NUMBER OF CALM HOURS 1 
t"1UMBER OF MISSING HOURS - 2788 
NUMBER OF HOURS OF IIATA - 5972 

12-1::: 1:3-24 

0.03 0.07 

o. 02 o. 0 0 

o. 0 0 o. 00 

o. 00 o. 00 

o. 07 o. 00 

o. 02 o. 0 (I 

o. 00 o. 00 

o. 00 o. 00 

0.15 o. 00 

o. 03 o.oo 

0.05 0. 0 0 

1. 51 0.05 

0.64 0. 02 

o. 0 0 o. 0 0 

o. 00 o. 00 

o. 00 o. 0 0 

2.51 o. 1:3 

14. 11 20. 02 

F-31 

CLASS Atrn 1.i.11 trn DIPECTION • 
24-UP TOTAL A'···'l::i SPD 

MPH 

o.oo fl ·=--=· - • L...'-' 12.:::1 

0.00 o. 4'3 :=:. 6E. 

o. 00 o. :35 6.41 

o. 0 (I 0.44 E .• 42 

o. 0 0 0. 99 .-. 01 ·=·. 
0.00 0.22 '3 • .: . .:. 

0. 0 0 0.00 o. (I 0 

0. (I 0 0.00 o. 00 

o. 00 0. :::7 1311 11 • o. 00 1. 5•3 ..,. 09 I • 

0.00 1. 07 8. 11 

0. 0 0 ·-:· ·-·. 13 11. :::2 

0.00 1. 49 11. 51 

0.00 o. 0 0 o. 0 0 

o. 00 o. 0 0 o. 00 

o.oo o. 00 o.oo 

0.00 10. '32 '3. E.2 

0.00 '3 • .:.2 9. E.2 

• 



• 

I 
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THE PEF.:CENTAGE OF OCCUPENCE OF liJHUt SPEED 
FOF.: S:TABILIT'f' INDEX D 

PERIOI1 OF RECOF.:D-Atu·iUAL 

1-3 :3-7 7-12 

t·i o. 00 0.74 1.41 

t·H·iE o. 00 1.16 0.60 

ME 0.12 1. 17 0.03 

ENE o. 05 1. 41 0.02 

E o. 1 ·-· c. 1. 11 0.25 

ES:E o. 02 1. 29 1.42 

SE o. 00 o. 02 0.20 

s:s:E o.oo 0.39 2.28 

. ,... o • 00 . ;;. 1 .-.-, • c. .. 1 ·:•"? 
• L.. I 

SS l.1J 0.02 o. :35 0.08 

SIJJ 0.02 0.50 o.oo 

IJJSl.1.I o. 02 0.62 o. 60 

l.1.l o. 00 0.42 1. 56 

l.iJMl.iJ 0.00 o. 0.-, .;.. 0.18 

Nl.1.l o. 00 o. o·-· .;,,. 0.05 

t·it·il.1.l o.oo 0.27 0.50 

TOTAL o. :35 10.77 1o.47 

A'·/1-3 S:PI1 2.57 5. :~:o •3. 18 

NUMBER OF CALM HOURS 42 
NUMBER OF MISSING HOURS - 2788 
NUMBER OF HOURS OF DATA - 5972 

12-18 1:3-24 

0.27 0.07 

o. 00 o. 00 

o.oo o. 00 

0.02 o. 00 

0.00 o. 00 

0. E.4 o. o:=: 

I). :3:~: Ou 18 

o • .:.o o. 07 

0.07 o.oo 

0.00 o. 00 

0.00 o. 00 

0.77 o. 10 

1. 21 0.22 

o •. ~:7 0.25 

0.07 0 ·=-·-· .. . ~..,:. 
I). 2:3 o. 00 

4.57 1. 21 

14.21 20. 10 

F-32 

CLASS AND l1J I ND DIF.:ECTIDt·i 

24-UP TOTAL A'•,•11:5 SPD 
MPH 

o. o·-=-·-· 2.51 9. 04 

o. 00 2. 3•:,a 4.69 

0.00 1 .-,.-, • . :.•c. 4 ?·:O 
• I L.. 

0.00 1. 4•3 4. 7'3 

o. 00 1. 51 c:-·-·. 0'3 

o. 00 :3. 45 :::. 98 

0.00 0.74 14. 5'3 . ' 

0.00 3. :3:3 1 0. 2:3 

o. 00 2 • .:.1 7. :36 

o. 00 0.47 5. 11 

0.00 0.54 4. :~:1 

0.00 ·:O 
L... 11 1o.36 _:· 

o. 03 3. 4:3 11.46 

0.08 0.92 15.97 

I). 0 0 o. :3'3 17.30 

o. 0:3 1. 04 1 0. 1 ·-=-._, 

o. 18 2:3. 25 ·=- '7•=-•-• • I ,_, 

·~·-C.I:• • 08 ·=- "?•=• '-' • I ,_, :3. 78 



THE PERCEtHAGE OF OCCUR ENCE OF ~.irtm S:PEED 
FOF.: S:TA:B IL I T'r' INDEX E 

PEF.:IOD OF RECOF.:D-AtiNUAL · 

1-:3 :3-7 7-12 

N o. 12 1. 00 o. 17 

Nt·iE 0.20 o. :35 o.oo 

t·iE 0.23 I). 17 0.00 

ENE 0.07 0.30 o. 02 

E o. 10 o . .:.5 0. o::: 

ESE o. 07 0. :::·:.a 1. E.6 

SE o. 03 0.69 4. 6'3 

S:S:E 0.03 1. :;:4 :3. 1~: 

·':""· o. 07 0.65 o. 1 C• .;;/ ·-· 
:S::Sl.1.I 0.02 o. 2::: 0.00 

:S: l.1.I o. 12 0.15 0.05 

l.1J:S:l,.I o. 03 o. :35 0. o::: 

l.1.I o. 07 1. 12 1.56 

l.1JNl.1.I o. 02 ~o. 85 1. 26 

t·il_,J o. 0:3 0.64 0.45 

t·it·il,J 0.02 1. 02 0.95 

TOTAL 1. 22 10.47 14.28 

A'•.·1G S:PII 2.52 5.24 .,. :35 

NUMBER OF CALM HOURS 85 
NUMBER OF MISSING HOURS - 2788 
NUMBER OF HOURS OF DATA - 5972 

12-18 18-24 

o. 02 0.00 

o. 00 0~00 

o. 00 0.00 

I). 00 o. 00 

0.02 o. 00 

1.26 o. :37 

2.61 1. 02 

0.12 0.00 

o. 00 o. 00 

0.00 o. 02 

o. 00 o. 00 

0.05 o. 0 0 

o. ·39 0.47 

1. 17 0.42 

o. 70 0.42 

o. 7•3 0.55 

7.72 :3. 27 

14.48 20.:;:1 

F-33 

CLA:SS: AND ~.II ND DIRECTION 

• 
24-UP TOTAL AVG S:PD 

MPH 

o. 00 1. :31 5.17 

o.oo 1. 46 1. 31 

0.00 0.42 ~:. 14 

o. 00 o. 40 3. :::1 

o. 00 0.95 4 ·=··=· • '-'L-

o. 05 4.66 1 0. 1E. 

o. 02 •3. 06 11 • ::::3 

o.oo 4.62 :3. 14 

o.oo 0. '30 5.45 

0.00 o. :~::3 4.72 • o. 00 0.32 4 .-. .... .. :,. ' 
o. 00 0.52 6. 14 

o. 12 4. :~:2 11. 15 

o. 1 ·=· ·-· :;:. •3 0 12.17 

I). 3:3 2.58 14. 16 

0.20 :3. 5:3 1 ·=- ·=··~ L.. L.. ... 

o. '30 :3·3. 28 1 0. 06 

2:3. 4€1 1 o. 06 1 0. 06 

• 
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• 
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THE PEF.:CENTAGE OF DCCUF.:El'iCE OF 1}.i!ND SPEEII 
FOF.: S:TAB IL IT\' Il'iDE~ F 

PEF.:IOD OF F.:ECORD-ANl'iUAL 

1-:3 :3-7 7-12 

N o. 02 o. o::: o. 00 

t·~NE o. 05 o. 00 o. n·=· -.... 

t·iE o. 00 o. 05 o. 00 

El'iE o. 07 o. 05 o. 00 

E o. 05 o. 12 o. 03 

ESE o. 02 I). :3'3 0.32 

:~:E o. 00 o. 4'3 1. 16 

S::S:E o. 0:3 0.22 o. 05 

:s: o. 05 o. 1 ·-=--· o. 0:3 

SSl.1.I I). 02 o. 03 o. 03 

Sl.1.I o. 05 o. 07 o. 05 

l.1JSl1.I o. 02 o. 12 o. 08 

l.1.l o. 05 0.28 o. 20 

l.1Jt·il.1.I o. 05 0.44 o. 1 ·:o .;;.o 

rn1.1 o. 07 0.64 1. 05 

t·it·il.1.I o. 02 0.67 0.77 

TOTAL 0.55 :3. 77 :3. '34 

A'·/13 SPD 2.40 5. 00 ·=.-. 22 

NUMBER OF CALM HOURS 3 
NUMBER OF MISSING HOURS - 2788 
NUMBER OF HOURS OF DATA - 5972 

12-1:=: 18-24 

o. 00 o. 00 

o. 00 o. 00 

o. 00 o. 00 

o. 00 o. 00 

o. 00 o. 00 

o. 03 o. 00 

o. o:=: o. 00 

o. 00 o. 00 

o. 0 (I o. 00 

I). 00 o. 00 

o. 00 o. 00 

o. 02 o. 00 

o. o·-· C• o. 00 

o. 03 o. 00 

1. 14 1. 0'3 

0.67 o. '35 

.-, 

.:. . 06 .-. .:. . 04 

14.82 20. '32 

F.-34 

CLASS Al'HI ~.IIl'HI DI F.:ECT I ON 

24-UP TOTAL A1·,.•1::; S:PD 
MPH 

o. 00 o. 1 0 :3. ::: 0 

o. 00 o. 1 .-, .:. 2.24 

o. 0 0 o. 05 :3. :=::3 

o. 00 o. 1 ·-· .-. .-,"":' 
.:. .:..•11 .,:.,· 

o. 00 o. 20. 4.71 

o. 00 0.75 7 01 I . 
o. 00 1 ..,.-, • ( c. ::: . 5:~: 

o. 00 0. :::: I) c:" ·-·. 19 

o. I) 0 0.22 4. :::? 

o. 0 0 o. o::: 6.64 

o. 00 o. 17 4.96 

o. 00 0. 2:~: 6.49 

o. 00 0.62 7 0'3 I . 
o. 00 0.65 5. :::4 

0.70 4. 6'3 15.55 

0.54 3.62 16. 05 

1. 24 1:3.E.5 1 -=· ·=· ·"l L-. L..·-· 

~: 0. 01 12.23 12.23 



THE PEPCENTAGE OF OCCUPENCE OF ti.II trn S:PEED 
FDR STAB IL I T'r' IMDEX G 

PERIOD OF PECORD-AHtiUAL 

1-:3 ~:-7 7-12 

t·i o. 05 o. 02 0.00 

t-n·lE o. 07 o. 02 o.oo 

t"lE o. 02 0.03 o.oo 

HiE o. 02 o. 02 0.00 

E o. o:=: o. 1 ·:. ·-· 0.00 

ESE o. 02 0.25 0.12 

SE o. 12 0.44 0.64 

:s:SE o. 03 o. 1 .-, .:. 0.27 

-~ o. 0:3 0.20 0. o:3 . ,::. 

s:s:t.J o. 02 o. 05 0.00 

:S:l.1.1 o. 02 o. 05 o. 0:3 

l.1.ISl.1.1 o. 03 o. 17 0. 1 :=: 

l.1.1 o. 03 0.20 o. :37 

l.1Jt·i l.1.I o. 1 ·-=-•.:J 0.15 0.02 

t·il.1.I o. 12 o. 2::: 0.22 

MMl.1.1 o. 05 0.23 0. 1 :3 

TOTAL 0.79 2. 3E. 2.01 

A1·,·'1::; S:PD 2.51 4 ·::i·::i 
• J J 9. 12 

t"lUMBER OF CALM HOURS 1 
t"lUMBER OF MISSING HOURS - 2788 
NUMBER OF HOURS OF DATA - 5972 

12-18 18-24 

o. 00 o. 00 

o. 00 o.oo 

o. 00 o. 00 

o. 00 o. 00 

o. 00 o. 00 

o. 00 0.00 

o. 00 o. 02 

o. 0:3 o. 00 

o . 00 o.oo 

o. 00 0.00 

o. 0 (I o. (I 0 

o. 00 o. 00 

o. 10 o. 05 

o. 05 o. 00 

o. 17 o. 15 

o. 05 o. 05 

0.40 0.27 

14.70 20.46 

F-35 

CLASS At·rn 1.o.II ND DIPECTIDti • 
24-UP TOTAL AVG SPD 

MPH 

0.00 0.·07 2.70 

o.oo 0. 08 2.66 

o. 00 o. 05 4.43 

o. 00 o. 03 4.50 

o.oo o. 17 5.25 

o. 00 0.39 E .• 16 

o. 00 1. 21 "") 
I • 06 

o. 00 0.45 ·=· ,_,. 08 

o. 00 0.27 5. 2E· • 0.00 0.07 4. 10 

o. (I 0 o. 10 ~ 

t:·. 1 ·:· •...) 

o. 00 o. 33 E .• 25 

0.00 0.75 9.40 

o. 05 0.40 :3. 17 

o. 03 0.97 10.22 

0.00 o. 5·3 :::. 3E. 

o. o::: 5. ·31:3 7.72 

27. 18 -:i -;w.-, 
( • ' c. 

.., '7·::. 
I • I L.. 

• 



• 

ENVIRONMENTAL CONSULTANTS 

• 

• 



• 

• 

• 

22 September 1975 
. Report No. ECR-.75-018 A 

PALISADES METEOROLOGICAL STUDY 

VOLUME 3 

FOR 

CONSUMERS POWER COMPANY 
1945 West Parnell 

Jackson, Michigan 49201 

Under Contract 

issued 2 July 1975 

BY 

EG&G, ENVIRONMENTAL CONSULTANTS 
9025 East Kenyon Drive 
Denver, Colorado 80237 



APPENDIX G 

SEASON AND ANNUAL WIND DISTRIBUTION OF 
PASQUILL STABILITY· CLASSES (6) STAR PROGRAM FOR 

MUS~EGON, MICHIGAN 
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SF.A.E:ONAI, & ANNUAL Page 1 of 3 

JOB NO.: ll13811 WIND DIRECTION BY PASQUILL STABILITY CLASSES (STAR PROGRAM) 
I Classes · 

Station: #14840 Mus~egoa, Kl ·Period of Record: 1/73-12/74 (8 Obs/l)a7) 

Data are presented by stability classes and also combined for the period indicated; first, as a bivariate frequency distribution of wind 
direction vs. vind speed, and second, as normalized values (i.e., relative frequency), Stability classes are baaed on Paaquill'a class 
structure (see Journal of Applied Meteorology, February 1964), as followal 

Stability Claaa 
(Regular STAR) 

1 
2 
3 
4 
s 
6 
7 

Identified in lover 
: .left corner in thia 
tabulation aa: 

A 
1i 
c 
D 
E 

1' 
G 

Definition 
Extremely Unstable 
Unstable 
Slightly Unstable 
Neutral 
Slightly Stable 
Stable 
Extremely Stable 

Identified in lower 
Stability Class left corner in thia 
(Day/Night STAR ·tabulation 8111 

1 A 
2 B 
3 c 
4. D 
S E 
6 r 
·7 G 
8 H 

Definition 
Extremely Unstable 
Unstable 
Slightly Unstable 
Neutral/Day 
Neutral/Night 
Slightly Stable 
Stable 
Extremely Stable 

Tabulations can also be prepared for the Regular STAR 
in S classes (E, F, G combined), 6 claaaea 
(F, G ~ombined),or. 7 claase~ 

The Day/Night STAR can be prepared for 6 
classes (F, G, H combined), 7 classes 
(G, H combined), or 8 claaaes. The Day/Night STAR ill normally 
used in the climatological display model (CDM) 

claaa. Overall a11erage wind speed is c0111puted by: Sum of Wind Speed 
Number of Occurr-Average vind speed in knots, to tenths, for each direction and each speed 

NUMBER OF OCCURRENCES: Number of. DIR/SPD observations, plus number of calms (winds are tabulated to 16.pointa; apeeda ere in kllota.) 

RELATIVE FlltQUENCY or·ocCURRENCES: Number of occurrences/stability class 
Total number of.observations 

TOTAL. NUMBER OF OBSERVATIONS: Number of' observations in each month, season, annual or period. 

TOTAL RELATIVE FREQUENCY OF OBSERVATIONS: 
'·· 

Total number of observations • l.OOOOO 
.Total number of observations 

·This normalized (relative frequency) table is self explanatory, except that cal!n valuea hava been distributed in the 0-3 speed category baaed 
on the nU!Jlber ,of. observations .. in· speed categories. 1-3 and 4"'6 aa shown below. 

Because of the importance of calm winds in air pollution atudiea, their occurrence• are·diatributed into 0-3 apeed category of th• perceata&• 
frequency (normalized) tables ua!ng a ratio baaed on t~e number of obiiervationa of apeeda olf 1-6 lmdta in each direction cata;ory. 

Eumplel 

I. 
s 
T 
u 
v 

Season: 

Total Oba for Season (all Stabilitiea)1 
Stability Clas11: .· 
Total Oba. Claaa "C" - Speeds 1-3 
Total Oba. Claes "C" - Speiido 4-6 
Total Calu - Clua "C" (Seuon1 MAH) 

~ 

MAM 

3680 
".C" 

21 
142 

8 

""·,: 
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To filld the d18tribut1on of calm8 into • direction category we must also know the number of observation• in that direction that had •peedc of 
1-3 and 4-6 kaota. In our eaample let ua assume we want to find how the cal11111 were di•tributed into the •outh direction. 

w. Total Obs. s pirection (Season: MAM) "C" Stability 
Speeds 1-3 3 

x Total Obs. S D~rection (Season: MAK) "C" StabllitJ' 
Speeds 4-6 6 

Symbolically the Distribution Factor • 

(I) (~ ! ~)+(~) 
In our e:umple then: Z Frequency South Spd 0-3 "C" (_j_\ l 3 + 6 ~~ 3~ 

. . \3680 J ~ 21 + 14 680} •. (,002174) (.55215) + (.000815) •• 000935 

Percentage11 for KonthlJ' or Annual tables m&J' be determined in a like manner bJ' eub•titutlng the proper value•. 

TABLE A-1. STABILITY CLASS AS A FUNCTION OF NET RADIATION ARD WIND SPEED TABLE A-2, INSOLATION AS A FUNCTION OF SOLAR ALTITUDE 

WIND SPEED NET RADIATION INDEX SOLAR ALTITUDE INSOLATION 
(KNOTS) 4 3 2 1 0 -1 -2 (a) INSOLATION CLASS NUMBER. 

o, 1 1 .1 2 3 4 6 7 60• <a Strong 4 

2, 3 1 2 2 3 4 6 7 35• <a_! 60• Moderate 3 

4, s 1 .2 3 4 4 s 6 is• <•.! 35• B11aht 2 

6 2 2 3 4 4 s 6 a_! is• Weak 1 

7 2 2 3 4 4 4 s 

8, 9 2 3 3 4 4 4 5 

10 3 3 4 4 4 4 s 

u 3 3 4 4 4 4 4 

?,12 3 4 4 4 4 4 4 

• • • 
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P•ge 3 of 3 

.JOB NO. 

A STABILITY CLASSIFICATION BASED ON HOURLY AmPORT OBSERVATIONS 

The following explanation of the Pasquill Stability classification has been extracted from an article by D. Bruce TUrner in the Febru•ry 1964 
.Journal of Applied Meteorology. 

This system of classifying stability on an hourly basis for research in air pollution is based upon work accompli'shed by Dr. F. Puquill of 
the British Meteorological Office (1961). Stability near the ground is dependent primarily upon net radiation and wind speed. Without the 
influence of clouds, insolation (incoming radiation) during the day is dependent upon solar altitude, which is a function of time of day and 
time of year. When clouds exist their cover ·and thickness decrease incoming ·and outgoing· radiation. In this system insolation is estimated 
by solar altitude and modified for existing conditions of total cloud cover and cloud ceiling height. At night estimates of outgoing radiatioa. 
are made by considering cloud cover. This stability classification system has been made completely objective so that an· electronic computer 
can be used to compute stability' classes. The stability classes are as follows: 1) Extremely unstable, 2) Unstable, 3) Slightly unstable, 
4) Neutral, 5) Slightly stable, 6) Stable, 7) Extremely stable. Table A-1 gives the stability i:lasa as a function of vind apeed and net 
rsdiation. The net radiation index ranges from 4, highest positive net radiation (directed toward the ground), to -2, highest negative net 
.radiation (directed away from the earth). InstabUity occurs with high positive net radiation and low wind speed, stability with hi&h negatift 
net radiation and light winds, and neutral conditions with cloudy skies or h.igh wind speeds, 

The net radiation index used.with wind apeed to obtain stability claas is determined by the following procedures 

l) If the total cloud cover is 10/10 and the celling ia leas than 7000 feet, use net radiation index equal to 0 (vhetbllr da:r ar ni&bt), 

2) For night-time (night is defined aa the period from one hour !>4ifore 11unaet to one hour after sunrille): 
a) If total cloud cover'S4/10, use net radiation.index ·equal to -2. 

· b) If total cloud cover,.4/10, use net radiation index equal to -1. 

3) For daytime: 
a) Determine the insolat ion class number as a function of solar altitude from Table Jl,-2. 
b) If total cloud cover~5/10, use the net radiation index in Table A-1 corresponding to the lnsolation class number, 
c) If cloud cover>5/10, modify the insolation class number by followin'g these six atep.11: 

l) Ceiling<7000 ft, subtract 2. 
2) Ceiling:Z::7000 ft but<.16,000 ft, subtract l. 
3) Total cloud cover equal 10/10, subtract 1. (Thill will only apply to ceill.ngs:!:,'000 ft 11°lnce casea vlth 10/10 coverage 

below 7000 ft are considered in item l above.) 
4) If insolation clas.11 number has not been modified by ateps (1), (2), or (3) above, asaume aodl.fied claaa nuaber equal to 

insolation·class number. 
5) If modified lnsolatlon class number ~ less than 1, let it equal 1. 
6) Use the net radiation lndex in Table A-1 corresponding to the modified lnrsolatl.on clHll number, 

Slnce urban area• do not becme a11 stable in tbe lower layers as non-urban areae, stability c:lassea 5, 6 and 7 ce11puted ualna tba STAa 
pro1raa uy be combined into a aln&le clua (5), or claeaea 6 and 7 say be.coablned and identified aa claaa 6. · 
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THSS TABULATION WAS PREPARED USING THE FQLLDWING HEADER CARD INFnBMATIDN 

STATION NUMBF.g • 14840 

STATioN.NAME • MUSKEGON MI e cae 1973.74 

THiS JS A BEGULAB STAB RUN 

HEMISPHERE • WESTERN 

NUMBER OE STABIUTY CLASSES I 6 

INPUT • M4GNETJC TAPE DECK FAHfLy 14 pSBEE • 6 

OUTPUT • SEASDNA( AND ANNUAL 

PERIOD DE RECORD • 7301 7412 

NUMBER DP HOURS USEP I B 0BSEBVATJDNS PER DAY BEGINNING WITH HOUR Ql 

A TAPE CONTAINING fNQIYIQUAL STABILITY OBSERVATIONS WAS PREPARED ON DSREF 7 

• • • 
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SEA• Qjp FREQUENCY DISTRIBUTION STATION d4!l40 MUSKEGON MI e OBS 1973·74 

DIRE.CTI ON 1 -' ,. ;. 6 7 • lO 11•16 11-21 GREATER TH4N Z1 AVG spp TOTAL 

N 0 Q 

NNE 0 0 Q 0 Q 0 o.o Q 

NE 0 0 0 Q 

ENE 0 0 Q 0 Q 0 0 0 Q 

E 0 0 0 0 Q 0 0 0 

ESE 0 0 0 0 0 i) 0,0 0 

SE 0 Q 0 Q 0 Q,Q 0 

SSE 0 0 0 Q 0 0 

G"l s 0 0 Q 0 Q 0 0 0 0 
I 

U1 SSW 0 0 0 0 0 0 o.o 0 

SW 0 0 0 0 0 0 0 0 

WSW 0 0 0 0 0 0 0 0 0 

w Q Q Q Q 0 0 0 0 0 

WNW 0 0 Q 0 0 0 0 0 0 

NW 0 0 0 0 0 0 0 a 
NNW· 0 a 0 Q 0 0 a a 
AVG Q,Q o·.a o:o o:o o~o o~o 0 0 

TOTAL 0 Q Q 0 Q 0 

NUMBER OJI OCCURRENCES OF A !ITAB IL !TV • a 
NUMBER OF CALllS WITH A STABiLITV • 0 



.. . ·, 
•. 
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SEA• D.lf RELATIVE FREQUENCY DTSTRIBUTIQN STATION 114840 MUSKEGON Ml II OBS U73w7A 

D!gECilON 0 - 3 4 • 6 7 . 10 11 . 16 17 . 21 GREATER THAN 21 TOTAL 

N 0.000000 o.nooooo 0.000000 0.000000 0.000000 0.000000 01000000 

NNE 0.000000 0.900000 0.000000 0,000000 0.000000 0.000000 0•000000 

NE 0.000000 0.000000 0.000000 O,QOOOQO 0.000000 o.oooopo 01QOOO:'>O 

ENE 0.000000 0.000000 0.000000 o.oooono 0,000000 0.000000 01000000 

E 0.000000 o,pooooo 0.000000 O.QOOOOQ 0.000000 0·000000 OoQOQOOO 

ESE 0.000000 Q,000000 0.000000 0,QQOO('!Q 0,000000 0.000000 o.ooooco 

SE 0.000000 o.ciooono 0,000000 o.pooooo 0.000000 O•POQOQO 01QOOOQO 
Q 
I SSE 0.000000 0.000000 0.000000 0.000000 0,000000 OeQOOOOO o,pooooo 

°' s 0.000000 0.000000 O,OQOQQQ 0.000000 0.000000 0.000000 0•000000 

SSW 0.000000 o.nooooo 0.000000 0,0000,,0 0.000000 0·000000 01000000 

·sw 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0•000000 

WSW 0.000000 o,ocioooo 0.000000 0,000000 0.000000 0.000000 0•000000 

w 0.000000 0.000000 0.000000 0.000000 0.000000· 0,000000 0,000000 

WNW 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0,000000 

NW 0.000000 o.ppoooo 0.000000 0,QOOOQO o,ooopoo D•OOOQQQ QoOQQoOQ 

NNW 0.000000 o.opoooo 0.000000 0,000000 0,000000 0·000000 0,000000 

TOTAL 0.000000 0.000000 0.00 0000. o.opopoo 0.000000 0.000000 

RELATIVE FREQUENCY QF DCCUB!!ENCE "F A STABILITY • 0.000000 

RELATIVE FREQUENCY OF CALMS D UTR UUTED ABOVE WITH A STAB IL ZIV • 0,000000 

• • • 
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SEh DJP FREQUENCY DISTRIBUTION STATION ~14B40 MUSKEGON MI 8 OBS 1973·74 

s 
oiRECTIDN 1 - ~ 4 • 6 7·. 10 11·16 17.21 GflEATEB THAN 21 AVG seo TOTAL 

N 0 0 0 Q 

NNE 1 0 0 0 

NE 0 0 Q 0 0 

EN 0 

ESE 0 l 0 0 0 0 6.0 1 

SE 0 0 0 D 0 0 o.o 0 

SSE 0 Q 0 0 0 0 o.o 0 
Ci) 

. ' s 0 0 0 0 0 0 

..... 
SSW 0 Q 0 0 0 0 o.o 0 

sw 0 0 0 0 0 0 0 0 0 

WSW 0 0 0 0 0 0 0 0 0 

w 0 0 0 0 0 0 0 0 0 

WNW 0 0 0 0 0 0 0 0 0 

NW 0 0 0 0 0 0 0 0 0 

NNW 0 0 0 0 0 0 0 0 0 

AVG 3,0 o·.o o:o o:o o~o o.o J,O 

TOTAL 2 1 0 0 0 0 

NUMBER DF OCCURRENCES OF B STABILITY .. 4 

NUMBER CF CAL~S WITH a STABiLITV ,. 1 



I . 

. ·. . ... 

$Eh OJF RELATIVE FREQUENCY DiSTR!BUTJQN STATION 114840 MUSKEGON Ml II OBS l9UeU 

DJRECUON Q ... 3 4 " 6 7 .• 10 Jl . H1 17 .. 21 GREATER THAN 21 TOTAL 

N 0.000000 o.OoOOl'lO O,OOOOQO ·0,0000110 01(100000 0.000000 01000000 

NNE 0.000926 0.000000 0.000000 01000000 0.000000 01000000 01000926 

NE 0.000000 0.000000 Q,001.lO(JQ 0.000000 0.000000 0.000000 o.oooopp 

ENE 0.000000 o.ooooQo 0.000000 0.000000 0,000000 0.000000 01000000 

e 0.000926 0 ,opoooo 0,000000 0.000000 01000000 o,OOOOOQ 01000926 

ESE 0,000231 0.000694 0.000000 0,000000 0,000000 0.000000 01000926 

SE 0,000000 Q,('10001)0 0,000000 01000060 01000000 p.000000 0·1('100000 

SSE 0.000000 0.000000 0.000000 0,000000 0,000000 0.000000 01000000 

Ci) 5 0.000000 0.000000 0.000000 0,000000 01000000 01000000 01000000 
I 

00 ss.w p,opoooo 0.000000 . 0.000000 0.000000 0,000000 0.000000 0.000000 

SW 0.000000 0.0000,,0 0,000000 o,ooooiio o,ooooqo o.opoooo 01000000 

WSW 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0100".IQOO 

w 010000·00 o.nooooo 01000000 0,000000 0,000000 01000000 0100QOOO 

WNW 0,000000 0.000000 01000000 . 0,000000 . 0,000000 Q1MOOOO OrOOOOOQ 

NW 0,000000 01000000 0,000000 0,000000 0,000000 o.opoooo 01000000 

1 · 

NNW 0~000000 01000000 01000000 ·0,000000 01000000 01000000 01000000 

TOTAL 0,002083 Q,0006CJ4 01000000 0,000000 ·01000000 0.000000 

RELATIVE FREQUENCY DE OCCURRENCE CE B STABILITY • 01002778 

BELATJVE FREQUENCY OE CALMS D!STRtBUTEP ABQVE WITH B 5TABJLjTV • 010006?4 

• •• • 
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SEh pjf FREQUENCY QISTRIBUIIQN STATION •14540 MUSKEGON MI S OBS 197,.74 

SPEEDIKTS! 

oiRECTlCN 1 - 3 4 .• 6 ., - 10 l1•i6 17.;q GREATER THAl'l Zl AVG SPp TOTAL 

N 0 0 0 0 B s 
NNE 0 0 0 0 0 0 0 

NE 0 1 s 0 0 

EN 0 0 e.o 
! Q Q 0 0 Q 

ESE 1 0 0 0 0 

SE 0 2 . ' 
(;) SSE 1 1 0 0 0 5 

I s 0 0 0 0 e o 
ID 

SSW 0 0 
9 ' 

SW 0 0 0 0 0 0 

WSW 1 0 3 0 0 0 6,!! 4 

II 1 0 3 0 0 7 3 

WNW 0 0 0 .Q 0 

NW 0 0 0 0 9 0 

NNW 0 0 0 0 

AVG . 3.0 4·. 3 e·.1 11:0 o.o o.o 5,B 

nTAL 4 .4 21 0 0 

NUMBER OF OCCURRENCES OF c SUBIL!TV ii 36 

NUMBER OF CAL~S WITH c !ITABiL!TV .. 6 



-- - - ----------- ---- ---------------------------------, 
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SEA! pjp RELATIYE FREQUENCY piSTRXBUTXdN STATION •14840 MUSKEGON Mt a DBS 1973r74 

DUECIIDN 0 -- 3 4 . .;. 6 7 . 10 11 . 16 17 . 21 GREATER THAN 21 TOTAL 

N 0.000000 0.000000 0.001389 0.000000 0.000000 0.000000 01001389 

NNE 0.000000 01000000 0.000000 01000000 0.000000 c.000000 0.000000 

NE 0.000.521 0.000694 Q,003472 0.000000 0.000000 0.000000 O•Oo46BB 

ENE 0,000000 0 1000000 0,0006!14 0.000000 0.600000 01000000 01000694 

E O.OOOQOO g.000000 0,001389 O.oOOOQo 0.000000 01000000 01001369 

ESE 0I00121.5 Q.000000 0100UOOQ 0.000000 O,OOOOOQ o,OoOoOQ o,ogl21' 

SE O,OOlQ4Z 0.001389 0.000000 0.000000 0.000000 01000000 01002431 

SSE 0,001736 0.000694 0.000000 0.000000 0.000000 O•OOooOo 01002431 
G'l s 010Q0694 o.oQOOOQ 0,000000 
I 

01000QOO O.OOOOOQ o. 0o 00 oo OoDQ0694 

'""' SSW 0,000000 0.000000 0,000694 0,000694 0.000000 0.000000 01001369 0 

Sr! 0.000000 0.000000 0.000000 0.000000 O,OOOOoO 0.000000 OoOOOoOo 

WSW Q.001215 0,000000 0,002083 0.000000 0.000000 0.000000 01DQ3299 

w 0,001ZU 0.00000'0 O,Oo20A3 0,000000 0,000000 0.000000 OoOO:U99 

WNW 0.000000 0.000000 0.000000 0,000000 0,000000 0.000000 OoOOOoOO 

NW 0.000000 O.OQOOOQ 01001309 0,000000 0,000000 OoOOOOOQ 010Ql389 

NNW 0,000000 0.000000 01000694 o.oooono 0,000000 0.000000 01000694 

TOTAL 0.006944 o.ooZ77B o,014583 01000694 O,QOQOOO QoOQOoOO 

RELATIVE FREQUENCY OF OCCUR13EllCE ne c STABILITY .. 0102.5000 

RELATIVE FREQUENCY OF CALMS pjsTRIBUTED ABQVE WITH c STAIHLJIY • o,004167 

• •• • 
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SEh pjp FREQUENCY DISTRIBUTION STATION •14840 MUSKEGON Ml A OBS l973mU 

p?BECTION 1 - ii 4 . .;. 6 7 .. 10 11-j6 17·U GREATER THAN 21 AVG spp TOTAL 

N 1 B 38 i!O 3 10.1 Bl 

NNE 0 B 13 13 0 0 9.6 34 

NE 1 9 6 9 

ENE 4 6 23 Zl 8 0 10.6 62 

E 1 17 46 77 11 0 11.2 152 

ESE 2 111 23 '.47 4 0 10.4 84 

SE 6 7 40 26 0 0 8,9 19 

SSE 2 10 11 il 0 0 a 6 34 

Gl s 2 ' 12 43 24 ' 14.1 91 

I SSW 0 3 6 ii 23 0 14,B 63 I-' 
I-' SW 0 l 11 45 20 4 14,3 Bl 

WSW 0 3 28 t,O 9 0 12.0 80 

w l 4 42 61 13 1 12.1 122 

WllJW 1 It 32 49 6 2 12. 1 94 

NW 3 5 24 39 7 1 11. 7 79 

NNW l 6 18 28 11 z 12,6 66 

AVG 3,Q 5·,2 8,6 1:3",4 18.4 23·,1 11,6 

TOTAL 25 114 383 563 140 16 

NU~BER OF OCCURRENCES OF D SIABILiTY • 1247 

NUMBER D~ CAL"S WITH D STABiLrTY • 6 



·, 

. \ ... : 

. seAm o.1e RELATIVE FREQUENCY D!STRIBUTIQN STATION •14840 MUSKEGON Ml s au nu.74 

DIRECTION 0 -;i 4 . 6 7 .. 10 11 .. 16 17 .. 21 GREATER TH~N 21 TOTAL 

N 0.000964 010Q'5!56 01026389 01020833 01002083 01000694 01056520 

NN~ 0 10QQ24Q !l1t!Q!l5'fl 01009028 01Q09Q28 01000000 0,000000 0 I 0236'1 

NE 0 100Q994 0 10Q62!10 01011111 0 1MBn3 01000694 01000000 01027383 

ENE 01003078 0 10Q4167 01015972 0,014583 010055'6 o 10oOOQQ 010433'5 

E 0 10Ql234 01Qll806 01031944 o,o.53472 01007639 01000000 Otl0609' 

ESE 01001988 01012soo 0 1015972 0102!1694 01002778 01000000 01059933 

SE 010045!16 01004861 01027778 01Ql80!!6 0.000000 0 10 00000 010552'1 

~S& !2.021749 0 I ru>_6944 0 1007639 010076:19 0.000000 01000000 OroU971 

Cil s 01001599 01003472 0 1ooe;n3 01029861 01016667 01003472 0106~404 

I 
SSW 0 1Q00090 Q 1 0Q~2QB3 0 1004167 01021529 01015972 01000000 0100840 .... 

t\J 
SW 0,000030 01000694 01007639 0.0312'0 01013889 01002778 01056280 

WSW 01000090 01002oe3 01019444 0,027778 010062!50 '0.000000 0105'645 

w 0,000844 010027"8 0 1029167 O,Q42361 01009028 01000694 01084872 

WNW O.Q00844 0,002778 0,022222 0,034028 Q,004167 0,091389 0106'428 

NW 0.002323 0,003472 0,016667 o.onon 01004861 Q1PP0694 Q105'1Q1 

NNW 0.0009Q4 Q10Q4Hi7 0,012500 0,019444 01007639 010013!!9 O•o46o43 

TOTAL 0.021528 Q.072167 o,265972 0,390972 01097222 0 1011111 

BELAU VE FREQUENCY DE QCCURRENCE PE D STABILITY ,. 01865972 

BELAU VE FREQUENCY OF CALMS D!ST!UBUTED ABOVE WITH D STABILITY • 01004167 

• •• • 
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SEh OJF FREQUENCY DISTRI~UTIQN STATION •14840 MUSKEGON Ml 8 pBS 1973.74 

s 
. pjRECTJDN 1 - 3 ".;;.· 6 7 ;.. 10 U•l<i 11-21 GSEATER THAN 21 AVG SPp TOTA( 

N 0 2 ii 0 0 ., 8 3 

NNE 0 0 7 0 0 8 3 

NE 0 0 0 

ENE 0 n 

0 3 

ESE 0 ' i2 0 Q Q 7.5 17 

SE 0 It 4 0 0 0 6.6 a 
SSE 0 3 2 0 Q 0 7.0 ' 

(jl s 0 0 0 
I SSW 0 1 0 0 Q 0 

" 0 ...... 
w 

SW 0 0 7 0 0 0 
8 " 

WSW 0 0 3 0 0 0 8 3 

w 0 0 1 0 0 0 10 0 

WNW 0 1 3 0 0 Q 8 0 

"'W 0 2 1 0 0 0 
' 3 

3 

NNW 0 2 3 0 0 0 7 2 ' AVG o.o 5~0 8~5 o~o o~o 0 0 
7 ' 

TOTAL 0 25 67 0 0 0 

NUMBER OF OCCURRENCES DF E UABILiTY • 92 

NUMBER OF CAL~S WITH E STABtLITY ·• 0 

. ..· .- ~.-:.:::. 
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SEAa 0:1e BEL4TIVE EREOUENCY DISTBIBUTipN STAUqN 1148(e0 Ml!SKfGQN Ml A OBS 1973.U 

n!B.ECUQN 0 -3 4 . 6 7 • 10 11 . 16 17 • 21 GREATER THAN 21 TOTA! 

N 0.000000 0.001389 0.007639 0.000000 0.000000 0.000000 01009028 

NNE 0.000000 0.000000 0.004861 0.000900 0.000000 0,000000 Q10QltBbl 

NE 0.000000 Q•OQOOQO Q,OQ13B9 o.poooop o.oopooo n.popopp Q10Q1369 

ENE 01000000 01002718 01003472 010000!)0 0,000000 01000000 01006250 

E 0.000000 0.0001124 0,003472 01000000 01000000 p.000000 01004167 

ESE 0.000000 0.003472 0.000333 01pooo60 01000000 · D.ppppoo 01Ql1B06 

SE 01000000 01002778 0 I 002778 0.000000 01000000 010QQOOO 01005556 

SSE 01000000 Q10020BJ 01001389 01000000 01000000 01000000 0100347Z 

.G'l 
s 01000000 01000000 0,000694 O,QOOOOO 01000000 01000000 01000694 

I SSW 01000000 01000694 01000000 01000000 0,000000 01000000 01000694 
~ 
.i::. sw 01000000 01000000 01004861 01000000 01000000 p.opoooo 010048111 

WSW 01000000 01000000 0,002083 01oooorio 0,000000 0.000000 01002083 

w 0100000~ 01000000 0,000694 01000000 01000000 01000000 010006~4 

WNW 01000000 o.ooP694 0 1002093 01000000 0 .• 000000 01000000 01002778 

NW 0 1000000 0,001389 010Q0694 01000000. 0,000000 01000000 01002083 

Nr.iw 01000000 0.001389 o,002oe3 01000000 0,000000 01000000 0100i47Z 

TOTAL 01000000 0101'7361 o,046528 P1oooono 01000000 0.000000 

RE LAT? YE FREQUENCY DE OCCURRENCE DE E STABILITY .. 01063889 

BEL AT I YE FREQUENCY QE CALMS pJSTRIBUTED ABOVE WITH E suerltrv • 01000000 

• • • 
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SEA• DJF FREQUENCY OISIRIBUTIPN STATION ml4640 MUSKEGON MI e OBS 197J•74 

giRECTION 1 - 3 4 .;. 6 1 • 10 U•16 F-2i GR~~IEB IljAN zi AllG SP!! IQTA~ 

H 2 ~ Q Q 0 Q 313 

NNE 0 4 0 0 0 0 6 0 4 

NE l 0 0 0 0 0 J.O 

ENE 0 4 0 0 0 0 
' 3 

4 

E 2 0 0 0 0 Q J,o ! 

ESE 3 7 0 0 0 0 It 1 B 10 

SE 2 6 0 0 0 0 It B Ii 

SSE 2 2 0 0 0 0 3 ' 4 

s 0 z 0 0 0 0 ' ' G) 
SSW 2 0 0 0 0 0 3 0 2 I 

...... 
SW 1 It U1 Q Q Q 0 5.4 

WSW 0 0 0 0 0 0 o.o 0 

w 1 2 0 0 0 0 

WNW 0 " 0 0 0 Q ~.a ~ 

N!1 0 0 0 0 0 Q o,o 
Nt-iW 0 1 0 0 0 Q .4,0 

AV~ , :a!o !1~4 o:o 0'1 0 0·1 0 lf1Q ·~· i 
IOIA~ 16 37 0 0 0 

MU~BftR DE OCCURRENCES DP F SIABILITV ·• 61 

HUMBER OF CALMS WITH F STABILITY ·• a 



. ' 

RELATIVE eREQUENCV DTSTRIBUTION STATION •14a40 MUSKEGON Ml a nu uu.74 

QUECUQN 0 . !I It m 6 7 -1 Q 1 l ... 16 17 -21 GREATER THAN 21 TOTA! 

N 0.001703 o.o0oez94 o.Qooooo 0.000000 o.oooaoo 0.000000 01o02398 

NNE 0.000419 0,002778 0.000000 0,000000 0.000000 0,000090 0.003197 

NE Q,000799 o,oooono 0.000000 0.000000 0.000000 n.000000 01000799 

ENE o. oorlltl9 0,002778 0,000000 0.000000 0.000000 0.000000 0,003197 

E p.001599 0.000000 0.000000 0,000000 0.000000 0.000000 0.001522 

ESE 0,00'.!132 o.oo4B6l 0.0000 00 0.000000 0.000000 p.000000 '0•007993 

SE 0.002221 0,004167 0.000000 0.0000QO 0.000000 o.pooooo OaQ06394 

SSE 0.001808 o.oo13e9 0.000000 0.000000 0.000000 p.000000 0•001197 

~ s 0.000210 0•001399 0.000000 0.000000 0.000000 OaOOOOOQ 0•001599 
I ..... SSH 0.001599 01000000 0,000000 0.000000 01000000 0.000000 01001599 

°' SH 0.001212 0.002778 0,000000 0.000000 0,000000 0.000000 01003996 

HSW 0.000000 QollOCOOO 01000000 0,000000 0,000000 p.000000 01QOOOOQ 

w 0,001002 0.001389 0,000000 0,000000 0,000000 p.000000 01002398 

WNW o,000419 0.0027'78 0,000000 0,000000 01000000 0' 0000.00 1)100::1197 

NW 0,000000 0.000000 0,000000 0,000000 0,000000 010 00000 0.000000 

NNH 0,000105 o,oo0694 0,000000 0,000000 0,000000 0.000000 00000799 

TOTAL 0,016667 0.025694 01000000 0,000000 01000000 01000000 

RELATIVE FREQUENCY OF OCCURRENCE DE F STABILITY • o,042361 

RELATIVE FREQUENCY OF CALMS OtsTR IBUTED ABOVE WiTH E STABILITY • 01005556 

• •• • 
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SEA• QJE FBE~YE~'! Dl5IRIBUIIO~ ~!~IIC~ •1~8~0 ~U5KEGC~ ~I II CH U?i!•Z! 

s 
lllBECT(DN I - i 4 . .;. 6 I · IQ 11-u U•Z1 ~lBEAIEB Il:IA~ U All!! se12 ICIAL 

N 3 H 51 3Q 3 i 9,6 99 

NNE l 12 20 u 0 !2 8,9 ltt! 

NE 2 10 23 12 l Q 817 48 

ENE 4 14 29 ~i 8 Q 918 76 

E " iB 53 'Pl u Q 1019 163 

ESE 6 11 35 :H 4 Q 9,3 113 

SE 8 19 44 Z6 Q 0 8,3 97 

G'l SSE ' 16 13 u 0 0 718 45 

I s 2 7 14 43 24· 5 u.s 95 I-' 
-.J SSW 2 4 7 .u 23 0 u l 69 

SW 1 ' i.B 45 20 !! p.3 93 

WSW l 3 34 40 9 0 11.6 n 
w 3 6 46 61 13 l U18 130 

WNW 1 9 35 49 6 2 11 7 102 

NW 3 7 27 :!19 7 l 1114 84 

NNW 1 9 22 28 11 z iz,o u 

AVG 3.0 5~2 8~5 13~'+ 18,4 2i1l 10.a 

IOI AL 47 181 4'Pl 564 140 a 
!DIAL NUMBER OF OBSERVATION~ • 1440 

IDTAL NUMBER DE CAbMS •· 21 



.. . ·. , ..... 

SEAi DiE RELATIVE FREQUENCY QiSTBTBUTION STATION 114840 MllSKEGQN Ml B CB$ l973p74 

nXB!iCUON 0 - 3 4 . .;. 6 7 . 10 11 .... Hi 17 .. 21 GRE AIF~ THAN 21 TOTAL 

N Q,002979 0.007639 p.035417 o.02oa•n 01002.083 01000694 0106964, 

NNE 0.001526 o.ooe3n 0.013889 0.009028 Q,OQ(lQQO n.000000 0,032776 

NE 010021.!!6 0.(106944 01015972 o.oOB333 01000694 0 I 00!)000 01034101 

ENE 01003929 0.009722 Q,020139 o.ol45e3 0.00'556' 0.000000 0105392.9 

E 0,00418.5 0.012!500 01036806 0 105'.H72 01r>07639 0.000000 Q-114602. 

ESE 01006.!!H 01021528 01024306 0102!1694 01002178 Q1cooooo 0108QB39 

SE 01ooiz!i3 0.013194 010305_56 o.0180!1t1 0.000000 OeQOQOOO 010b9088 

SSE 0100481.5 o.Olllll 01009028 01007639 01000000 0.000000 0 I 032593 

G'l s 01001965 p.004861 
I 

01009722 01029861 01016667 p,poH72 01066548 

I-' SSW 01001773 01002778 0,004861 01022222 0101!!912 oioooooo 01047606 co 
SW Q,001078 01.rio3472 Q,l'll2500 010312.!!0 Oi013BB9 0,002778 Q1C64967 

WSW 010009.!!0 0 10020A3 01023611 01027778 010062!10 01CIOOOOO 01060673 

w 01002659 01004167 0,031944 0,042361 01009028 Q100Q694 010908'3 

WNW 0,001334 0,0062.50 0,024306 0.034028 01004167 Q10Q1389 01071473 

NW 010027?3 0.004861 01016750 01021oe3 01004861 Q1000694 010.58973 

NNW 0,001334 0.0062!10 01015278 01Ql9444 01007639 010Ql389 01Q.5l331t 

TOTAL 0,047222 o.12.5694 01327oe·3 01391666 01097222 01011111 

TOTAL RELATIVE FREQUENCY OF 085EBVATIONS • 11000001 

TOTAL RELATIVE FREQUENCY OF CALMS DISTRIBUTED ABOVE • 01014'83 

• • • 
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HA• MAM FBEQUE~C~ DJ5IRIBYIIC~ UAilC~ •1H!tQ t:l!.!~KEG!.l~ Ml II cu 1i7i•M 

SPEEDCKTS 

1!1RECTIDN 
l - ' 

It .• 6 7 •. 10 ll•i6 17•21 GR~l!TER Tt:fAN 21 A~G ~Pl! I'1TA~ 

N 0 0 0 0 0 0 0 0 0 

NNE 0 0 0 0 0 0 0 0. 0 

NE 0 0 0 0 0 0 o· o 0 

ENE 0 Q Q Q Q !l g.o !l 

E 0 0 0 0 

ESE 0 0 Q Q 0 Q Q.o Q 

SE 0 0 0 0 o·o 
SSE 0 0 Q Q 0 Q o~o 0 

0 0 0 0 0 

Gl SSW 0 0 0 0 0 0 0 0 0 I .... SW \D 0 0 0 0 0 0 o.o 0 

WSW 0 0 0 0 0 0 0 0 0 

w 0 0 0 0 0 0 0 0 0 

WNW 0 0 0 0 0 0 0 0 0 

NW 0 0 0 0 0 0 0 0 0 

NNW 0 0 0 0 0 0 o· o 0 

AVG o.o s~o o~o o~o o·.o 0 0 
' 0 

TOTAL 0 1 0 0 0 0 

NUMBER D, OCCURRENCES CF A STABILITY • 1 

NUMBER DF CALMS WITH A STABtLiTV ,. 0 
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SEh HAM .FREQUENCY DISTRlllUTJpN STATION •14640 MUSKEGQN Ml B OBS 197b74 

SPE O(K 5 

DIRECTION 1 - 3 4 .• 6 'T •. 10 11•16 17·21 GREATER THAN Zl AVG SPp TOTAL 

N 0 1 1 0 0 0 6 0 2 

NNE 1 1 0 0 0 0 3,, z 
NE 0 1 0 0 0 0 !5 0 

ENE 1 0 1 0 0 0 ,. 0 z 
E 0 ·It 0 0 0 0 ' ' 4 

ESE 0 0 0 0 0 0 0 0 0 

SE 0 1 z 0 0 0 6 0 , 
SSE 0 0 0 0 0 0 0 0 0 

Gl 
s 0 0 0 0 0 0 0 0 0 

I SSW 0 0 1 0 0 0 1.0 1 
N ..... SW 0 0 0 0 

' 0 
WSW 0 0 1 0 0 0 9,0 1 

w 0 1 0 0 0 0 4 0 

WNW 0 1 0 0 0 0 6.0 1 

NW 0 0 0 0 0 0 0 

NNW 1 1 2 0 0 0 !5,!5 4 

AVG :a.o 5~0 7·,3 o~o o·,o o.o It. 7 

C AL 3 1Z 8 0 0 0 

NUMBER DP DCCURRE"ICES OF B STABILiIV .. 27 

NUMBER DP CAL~S WITH B STABILtTV .. 4 

-;-.._ _,. :·-· 



. " 1 .... 

SEA• MAM RELATIVE FREQUENCY ptSTRIBUTION STATION •]4840 MUSKEGON Ml B OBS l973e7t 

DIRECTION 0 - a 4 • 6 7 . 10 11 ·• 16 17 - 21 CB EATER T.HAN 21 TOTAL 

N 0,000191 0.00'J679 o.000679 0.000000 o.cooooo 0.000000 01001540 

NNE 0,001042 o.oo0679 0.000000 0.000000 0.000000 0.000000 01001721 

NE 0,000191 0·000679 o.oooopo 01pooooo 0.000000 p.000000 01QOOeH 

ENE 0,000861 0.000000 Q,000679 o.oooono 0.000000 0.000000 01001540 

E 0,000725 Q,002717 o.oooooo 0.000000 0.000000 0.000000 01003442 

ESE 0,000000 0.000000 0.000000 o.oooopo 0.000000 0.000000 01000000 

SE 0,000181 0,000679 01001359· 0.000000 0100000 0 0.000000 01002219 
G'l 
T SSE !l1!lQOQQQ 01QoQ.9QQ 0 1000000 0100000Q 0.000000 O•QOoQOQ 0.000000 
I\) 

s 0.000000 Q,OQOOOO I\) 0.000000 01000000 01000000 0 1000QQO 01!lOOOOO 

SSW Q,OOOQQO o.opoooo 01000679 0.000000 0.000000 P1000oOO Co000679 

~ii !hQOQl!!l (!,OO.M_79 0 10Q!)OOQ 01nooonQ 0,000000 Q10000QO 0100QB6l 

WS'd 0.000000 ·01000000 0,000679 01000000 01000000 Q1000000 010Q0679 

'd 0,000181 o,0001!179 0,000000 01000000 .0,000000 o.oociooo 01000861 

WNii 0 10001s1 010Q0679 01.000000 01000000 0.-000000 O•QOOQOO 01QOOB6l 

Nii 01000000 p,OQOQOO 0,000000 0 19QOOCIO 0,000000 Q,QoQOOO P1QOOOQO 

NNW O,OQ1042 o,OQ0679 o,001359 0,000000 0.000000 01QOOOOQ 010QJOSO 

TOTAL Q,004755 Q,OOB1!12 0100.5435 0,(IQOOOO 0,000000 o.oooQOO 

IULATIVE FREQUEMCV OF OCCURRENCE C!F a STABILITY • 01019342 

RELATIVE FREQUENCY OF CALMS DISTRi BUT ED ABQVE WITH B STABILITY • 0,002717 

• • • 



• . ·, 
• •• • 

SEA• MAH FREQUENCY DISTRIBUTION STATION •14840 MUSKEGON MI e CBS 1973e74 

s 
oiRECTJON l .. , 4 .;. ·6 7 • 10 llr16 l7e21 GREATER THAN Zl AVG SFID TOTAL 

N 0 0 3 0 0 4 

NNE 0 0 2 0 0 0 9,0 2 

NE 0 1 3 0 0 8 4 

ENE 0 1 0 1 0 0 8,5 z 

E 1 z 3 z 0 0 
8 ' 

8 

ESE 0 1 3 z 0 . 0 8,8 "6 

SE 0 1 3 0 . 0 0 7,8 4 

SSE 0 0 2 1 0 0 10,0 , 
G'l s 0 1 4 
I 

0 0 0 1 8 !I 

N SSW 0 0 , 2 0 0 9 Cl !I w 
SW 0 1 6 1 0 0 9 " 8 

WSW 0 0 7 0 0 0 8 6 7 

II 0 0 9 5 0 0 9 6 4 

WNW 0 , 8 8 2 0 10.1 21 

NW 0 1 2 1 0 0 9 0 4 

NNW 0 0 2 1 0 0 10 0 , 
AVG 3,0 !1~7 8~7 iz·.z u·.1 0 0 9 2 

TOTAL 1 12 60 24 3 0 

NUMBER OP OCCURRENCES OF c STABILrTV • 102 

NUMBER OF CALMS WlTH c STABf LITY • 2 



I . 

. . . ·, 

SEA• MAM RELAT)YE FREQUENCY OtSTBTBUTIQN STATJoN •14840 M!ISKEGQN Ml A OBS 1973•74 

DZBECTJDN 0 -· 3 4 .• 6 7 • 10 11 -16 17 .. 21 GREATER THAN 21 TOTAL 

N 01000000 01000000 01002038 0.000000 01000679 01000000 01002717 

NNE 01000000 01000000 01001359 01000000 01000000 01000000 010013 

NE 0100010.5 01000679 010Q2038 0 1oooopo 01000000 0 1000000 01002822 

ENE 010001os 01000679 01000000 01000619 01000000 01000000 01001't!>3 

E 0 1000993 01001359 010Q2038 010013'9 01000000 0 1000000 010057411 

Ese 01000105 ·o~oo0679 01002038 01001359 01000000 01000000 01o041Bl 

SE 01000105 01000679 01002038 01000000 01000000 0 1000000 01(102822 

SSE 0.000000 0.000000 01001359 01000679 0.000000 Q1000000 Q10QZ03B 

(il s 0,000105 010Q0679 01002717 01000000 01000000 p.ooooop. Q10Q350l 

I SSW 01000000 01000000 o,002ou o.ocl3!l9 0,000000 01000000 01003397 E\J 
.s:a. 

SW 01000105 01000679 01004076 010006'79 01000000 01000000 0100,539 

WSW 01000000 p.000000 01004755 010000CO 01000000 01000000 010047'5 

w 01000000 01000000 o,006114 0a0033Q7 01000000 0.000000 . o,002s11 

WNW 0.001)314 o.oozo:u 01005435 0.00543.5 010013.!59 0.000000 01014580 

NW 0.000105 01000679 o,<iol3.!19 0.000679 0,000000 0 1000000 01002822 

NNW 0,000000 0,000000 01001359 0.000679 0,000000 01000000 Q1QOZOH 

TOTAL 0.002038 Q10QBl!52 01040761 0.016304 o,oozou 01QQOOQO 

RELATIVE FBeoueNCY OE OCCURRENCE C!F c STABZL ITY • 01069293 

RELATIVE eseaueNcy OE CALMS DisTRJBUTEP ABOVE WITH c STABJLiTY • 0,001359 

• • • 



·, 

• .. 
• ••• .,· • 

SEh MAH FREQUENCY DISTRl~UTlON STATION •14840 MUSKEGON MI I! OBS 19TJ.74 

SPEED K S 

DIRECTION 1 -· 3 4 ·~ 6 7 • 10 lt.16 17-21 GREATER THAN 21 AVG sPp TOTAL 

N 1 ' 19 21 0 0 10.2 46 

NN! 0 6 14 5 0 0 8.6 25 

NE 1 " 1 9 6 

ENE 0 9 19 Z5 ' 0 10.8 !58 

E l 14 47 113 12 2 11.e 159 

ESE 0 7 30 u 3 1 10,8 76 

SE 0 l7 29 :n 4 1 10,Z 82 

SSE 1 ' 7 i7 2 0 10,5 32 

~ s 2 10 14 40 23 15 14,7 104 
I SSW 0 5 16 !14 18 4 13 8 77 "' U1 

SW 1 8 12 31 12 1 12·,e 65 

WSW l ' 13 iB 0 0 10 ~ 37 

w 0 9 u 26 3 1 10.7 62 

WNW 0 9 17 47 6 0 12 z 79 

NW z ·4 18 41 10 4 12,9 79 

NNW a " lZ 39 11 6 139 72 

AVG 3,0 5·,3 8~5 13',5 18,6 24,3 11,9 

TOTAL 10 121 303 500 110 35 

NUMBER O~ OCCURRENCES OF D STABILITY • 1086 

NUMBER OF CAL~S WITH D STABILITY ·• 7 



. ' 
I 

SEA• MAM RELATIVE FREQUENCY UiSTB!BUTION STATION •14840 MUSKEGON Ml a pas 1u:a.u 

nJRECUON 0 - 3 4 . 6 7 . JQ , 1 ... 16 17 .. 21 GREATER THAN 21 TOTAL 

N 01oooeu 01003397 01012908 01014266 01000000 01000000 01031468 

NNE 01000218 01004076 01009511 010033•'7 01000000 01000000 01017201 

NE 010Q0861' 01002717 01op0e32 010047'! 010QQ679 o·.000000 0101784, 

ENE 01000327 01006114 01012908 01016984 010Q3397 01000000 01039729 

E 01001224 01009511 01031929 01056386 01008152 010013'19 011085eit 

ESE 01000254 01004755 01020380 01023777 01002038 01000679 Q1051885 

SE 01000617 01011'49 01019701 0102l06Q 0.002111 01000679 01056]24 

· SSE 01000897 01ooh97 01004755 01011549 010013!9 D1QOQOQO 010219'7 

Ci) s 01001794 01006793 01009511 01027174 Or0l5625 01Q1!U9Q 010ltoB8 
I 

0101222e "" SSW 01000182 0 1003397 Q10l087Q 01023098 01002111 010!Z49l 
en 

SW 010010 06 01005435 010Q8152 0102101'10 01008152 01000679 01044484' 

WSW 01000897 01003397 0,008832 01012228 01000000 01000000 01Q2'35~ 

w 01000327 01006114 0101!3625 01017663 0,002038 01000679 0104~446 .· 

WNW 01000327 1>1006114 01011549 01031929 o.ooltp76 01000000 0•0'1995 -. 
Nw 0,001577 j!.OQ27l7 0,012228 010276,3 01006793 01002717 01QUBB6 

NNW 01000145 010027i7 01008152 01026495 01007473 01004076 010490'8 

TOTAL 01011549 o,oa2201 01205842 0,339674 01074728 01023777 

RELATIVE FREQUENCY DE OCCURRENCE ce D STABILITY • 01737772 

RELATIVE FREQUENCY DE CALMS QUTRteUtED ABOVE WITH p STABJL!TY • 0100475' 

• • • 



•• 'I • .,· • 
>' 

SEh MAM FREQUENCY DISTRIBUTION STATION 914840 MUSKEGON Ml B OBS 1973.74 

s 
DIRECTION l • ! 4 . .;. 6 7 .• 10 11•16 17·21 GREATER THAN 21 AVG SPD TOTAL . 

'N 0 4 1l 0 0 0 7,'t 15 

NNE 0 0 6 0 0 0 7,7 6 

NE 0 ·It !I 0 0 0 7 2 9 

ENE 0 3 3 0 0 0 6 7 6 

E 0 ' 4 0 0 6 8 

ESE 0 . 10 ' 0 0 0 6,0 15 

SE 0 6 7 0 0 0 1.z 13 

<ti' SSE 0 3 2 0 0 0 6 0 ' I 
I\) s 0 J 3 0 0 6' 3 6 
....J 

SSW 0 0 ' 0 0 0 8 '+ ' SW 0 1 5 0 0 7 6 

WSW 0 2 ' I) 0 0 7· 3 7 

w o· ·lt 2 0 0 6 3 

WNW 0 ' !i 0 0 0 7.1 10 

NW 0 3 5 0 0 0 7 0 8 

rrnw 0 0 8 0 0 0 B !I 8 

AVG o,o 5~2 8~3 o~o o·.o o.o 7~1 

TOTAL 0 53 81 0 0 0 

NUMBER OF OCCURRENCES OF E STABIL!TV • 134 

NUMBER OP CALMS WITH E STAB!LiTV ,. 0 



· ... ···- ··-··· -- .,._,_ ·~··· .... 
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SEA• MAH RELATIVE FREQUENCY QJSTRIBUTIQN STATION 914640 MUSKEGON HI II OBS 1973•74 

IUB,E!;IIOt:I · 0 -· J 4 ,;, 6 I ·• U! 11 - lfl 11 -Z1 liBEAIEB Il:!AN 21 I CI AL 

H !l10QOQQQ 01no2n1 !210Q7~H 010!lQ!loo 01QQQQCHl 01000000 Ch010120 

NN& 010000QO 01000QQO 0100407~ 01002200 010QQQQQ 01000000 01oo~ou.. 

Nii Q10000Q0 010021u 0 1 003U7 O,QQQQQO 0100QQOO C100QCOO 0100fl1U 

EN& Q10000QQ 1:!1QOll03B 2100203!1 01QQOQOQ o,OQO!lOO 01000000 010Q!IC1'1 

& 01000QQQ 010Q3391 01002111 010000QO 0100QQ!Hl 010000QQ 010Cfl1U 

ESli 01QOOQOO Q10Q619J 0 10Q3UI 0 1QQOQrjQ · o,oOQQQQ 01000QQQ 01n112ua 

u 01oonQoQ 0 1004076 0 1 0Q4H~ 0100QQ00 0 100QQQQ 01aooooa ll100BBJZ 

ss; 010QOOOO 01M2Q.U 01001359 0,000000 0,000000 Q.000000 
/ 

0100:3391 

crl s Q1000QOO 01002038 01002Q38 010!lOOCo Q1000QOO 0·000000 01004016 
i 

I\) SSW Q1000QQQ 01000000 o,oonn 0 10QOOQO 0,000000 0,000000 01QOUU 
Q) 

Sii 21!lOOQOQ ll1!lQ067i 0 1 0Q3~21 0 10QOOPQ 0 10QQQQO 01000000 010!l!llUfl 

~Sii 0,000000 2100135'.l 0,003321 o,oooooQ 0,000000 01QOQQQO D1QQ47!U 

II tl1noooao Q1QQ27l1 01001359 O,QQOOOQ O~OOQQQQ 01000000 01t:!O!I0!6 

WN!j 0,000000 0.003391 0,003397 0,000000 0.000000 01QOOQOQ 01QQ612:1 

Nii 0,000000 Q10Q2038 0,003397 0,000000 0,000000 Q1000000 O!OQ543:1 

NN!i 0,000000 0,000000 0,005435 0!000000 0.000000 0,000000 0100505 

IOI AL 0!000000 01036005 0 105!5027 0,000000 0.000000 !l10Q!;!QOQ 

!!,E~ATl~E FREQUENCY OF OCCURB§NCE OE E ST~BILITY • 0109i033 

RELATIVE FREQUENCY OF C~!.M~ or~TRtBUIED ABOV& WITH § STABIL!IY • O!OOOOOQ 

• • • 



• . ; 
• •• .. · • . 

SEh MAM EBEQ~;~k~ DISIRIBUII"~ SIAIIC~ •1~§~Q M~S~;gQN ~I B Cll5 UI:h!U 

s 
CllBECHO~ l -· J ·It.~ 6 I ·• 10 U•U u-21 GBEAIEB Il:!Aij Z1 . AllG S~D ICIAL 

N 0 il. 0 0 0 Q '·' " NNE 1 6 0 Q 0 g ~.6 I 

NE 2 7 0 Q 0 

ENE i I 0 Q Q 

E 1 2 0 0 0 0 It 3 :a 

ESE 6 6 0 0 0 0 318 12 

Ci) SE 3 6 Q 0 0 Q 4,0 9 
I SSE "' 0 0 0 0 0 0 0 0 0 

\0 
s l. 6 0 0 0 0 lt~9 ., 

SSW 0 It 0 I) 0 0 6 0 lt 

SW 3 3 0 0 0 0 3 e 6 

WSW 2 5 0 0 0 0 4 6 ., 
w 1 1 0 0 0 0 It ' 

WNW 1 3 0 0 0 0 
' 0 

lt 

NW 0 J . 0 0 0 0 5,3 , 
NNW 0 2 0 0 0 Q '·' 2 

AVG :a.o 5~3 o:o o:o o·.o Q~Q ;r,6 
TOTAL 22 TO 0 0 0 Q 

MUH6ER O' OCCURRENCES OF F STABILITY • 122 

NUMBER OF CALMS WITIL_f __ SUBlLtTV ·• JO 



. ' . , 

SEA! MAM RELATIVE FREQUENCY pisTp!BUT!ON STATTON •14840 MUSKEGON Mt A OBS 1973e74 

QIRECUON 0 -3 4 . .;. 6 7 . 10 11 ·• 16 17 ,.. 21 GREATER THAN 21 TOTAL 

N 0.002437 0.007473 0.000000 0.000000 0.000000 01000000 01009910 

NNE Q,002230 0.004076 0.000000 o.oooono 01000000 0.000000 01006306 

NE 0,0033'2 o,no47!55 0,000000 0.000000 0,000000 o.ooopoo 01008108 

ENE 01002009 o.op3397 01000000 o.oooopo 01000000 0100C'OOO 0100,405 

E 01001344 0·1001359 01000000 01000000 01000000 01000000 01002703 

ESli 0.006734 010040'76 01000000 01000000 01000000 010QOQQO 01QlOBlO 

SE 01004032 0,004076 01000000 01000000 01000000 01000000 0100BlOB 

SSE 01000000 0.000000 01000000 0100001')0 01000000 01000000 o,pooooo 

G1 s 01002230 01004076 01000000 0100001')0 01000000 01opopoo 01006306 
I 

w SSW 01000886 0.002717 01000000 .01000000 01000000 o.ooooop 01003603 0 

SW o,003367 o,oo2o3B 01000000 01000000 01000000 0.000000 0100540' 

WSW 01002.909 0100:!397 01000000 01000000 0,0(10000 o.ooooop OipOC.306 

)( 01001122 01000679 01000000 01000000 0,000000 0100QQOO 01Q01B02 

~Nl'.I Q,QQ1:!6~ o,oo2ol8 0,0011000 o,oQOOOO 01000QOO Q,000000 01003603 

NW 0,000665 Q,00?.038 0100000Q 0 1QOOOOO 01000000 o,QOOOQO 0100Z7Q3 

NNW 0,000443 Q10Ql359 O,OOOOOQ 0 1QOOOOO 01000000 0,000000 01001802 

TOTAL 0,035326 0104'7:!'4 Q10QOQOP o,oOOQOO 0100QQCO 0,000000 

RELATIVE FREQUENCY OE OCCURRENCE Cf E STAB I LUY .. 01082880 

RELATIVE FREQUENCY OE CALMS OUTRUUTEP ABOVE WITH F STABILtTV • 0102o;aeo 

• • • 



• I•· .... •• 
SEA• HAM· FREQUENCY DISTRIBUTION STATION •14840 MUSKEGON MI B QBS 1973-74 

SPEED K S 

- DIRECTION 1 -· , 4 ~ 6 1 .•. ~Q ll•i6 17·21 GREATER THAN 21 AYG SPD TOTAL 

N l 21 34 21 1 0 9,0 78 

NNE 2 13 22 . ' 0 0 7,7 42 

NE 3 17 21 7 1 0 7,8 49 

ENE 2 l8 23 26 5 0 9,8 74 

E ' 28 !54 85 12 2 u. 1 184 

ESE 6 24 38 :n 3 1 9,2 109 

SE ' !1 41 !l 4 . 1 9.1 111 

SSE 1 8 l1 18 z 0 9,9 40 

Ci) s ' 20 21 40 23 15 13,lt 122 

I SSW 0 9 25 36 18 4 12,B 92 w ..... sw 4 14 23 32 12 1 11.4 86 

WSW 3 12 . 26 iB · Q 0 9,z ,9 
w l 15 34 :n 3 1 10,0 B!I 

WNW ·1 21 30 ,, 8 • Q 11.1 11' 

'NW 2 11 25 •2 10 4 12 Q 9.4 

NNW 1 1 . 24 . 40 11 6 12. 7 B9 

AVG 3,0 ,.,, a·,5 . 13',4 18',6 24,3 10,lt 

TOTAL 36 269 lt'2 '2lt 113 35 

'TOTAL NUMBER CF O~SERVATIONS • l472 

TOTAL NUHBER OF CALMS • 43 



.. . \ 

sea. MAM. RELATIVE FREOUENCI ptsrgrBUTIDN STATION 114640 MUSKEGON Ml A OB$ 1973pU 

QlgECTIQN 0 .. 3 4 .,;. 6 7 .. 10 11 ... u 17 .. 21 GREATER THAN 21 TOTAL 

N 0.002786 i>.014266 . 0.023098 0.014266 01000679 0.000000 0105,0Cl6 

NNE 0.002125 Q,QQ8!!32 0.014946 0.003397 . 0.000000 p.OOQQOO 01029969 

NE o.0039,4 p.011549 0.014266 o.pot17!!5 01000679 .o,poopoo 0103!!204 

ENE 01003274 01012229 0,015625 01017663 01003397 01000000 01052187 

E 01005007 01019022 01036685 01057745 01008152 01001359 011Z7969 

ESE '01006949 01016304 01025815 01025i36 01002038 01000679 !h07692Z 

SE 01005294 01021060 · 01021053 010210!>0 01002717 01000679 01078664 

SSE 01001541 01005435 01007473 01012228 010013'9 01000000 01028036 

G'l 
s 01004Z41 . 01013!587 01014266 01027174 01015625 Q1010l90 01085083 

I ssw. 01000662 Q10Q611ft. 01016964 010244!!7 01012229 010Q2717 Q1Q63362 
w 
r.J SW 0,004441 0 1op9511 01015625 010217~9 01008152 01000679 01Q60148 

WSW 0,003475 · 01000152 01017663 0101222a 01000000 01000000 01041518 

w 01002212 01010190 0,023098 01021060 0,002038 Q10Q0679 o,05221r 

WNW 0,002786' 0.014266 0102.0380 - 01037364 010054!!5 P1000QOO 01080232 

NW 0,002604 010074'73 0,016964 010285U o,006793 Q1002717 01Q65104 

NNW · 01001446 0.004755 0,016304 01027174 0,0074'73 p 1004p76 Oc061228 

TOTAL 0.053668 o. 182744 o,!!o7065 0 I !!.5'978 0,076766 o.02u11 

TQTAL RELATIVE FB§QUENCy PF Q~SERVAUONS .. 11000001 

TOTAL RELAIXVE l'REQUENCY DE CALMS DIST!UBUTED ABOVE • 01QZ921Z 

• • • 
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SEh .WA FREQUENCY DISTRIBUTION STATION 114840 MUSKEGON MI B OBS 197]p74 

---s 

DiRECTICN 1 .. g ·4 ,.;. 6 7 ·•· 10 u-i6 l 7ao21 GREATER THAN 21 AVG SPp TOTAL 

N 0 0 o· o · 
NNE 0 0 ·o Q 0 . 0 o.o 0 

N 0 0 0 0 0 o·o 
ENE 0 .. 0 0 0 0 0 0 0 0 

E 0 0 0 

ESE 0 0 0 0 

SE 0 0 0 0 0 0 

G1 
SSE 0 0 0 0 0 0 0 

I s 0 0 0 0 0 0 0 w 
w ssw 0 0 0 0 0 0 o.o 0 

s 0 0 0 0 0 

WSW 0 0 0 0 0 0 o.o 0 

0 0 0 0 

0 0 0 0 0 

NW 0 l 0 0 0 0 
' 0 

NNW 0 0 0 0 0 0 o.o 0 

AVG o.o s:o o:o o:o o~o o·.o !l'.O 

l'.!TAL 0 2 0 0 0 

NUMSER OF OCCUR~ENCES DE A STABIL2TY ·Ill 2 

NUMBER OF CAL~S W%TH A STABhiTV 'II 0 

~------------------------------------ -



•• . .. 

BELATIYE FREQUENCY DiSTR!BUT!QN STATION •14840 MUSKEGON Ml 8 OBS 1973•74 

pjBECTION 0 - ' " . 6 7 -10 11 - 16 17 -21 GREATER THAN 21 TOTAL 

N 0.000000 o.oor.ooo· 0.000000 0.000000 01000000 0 .000000 01000000 

NNE 0,000000 01000000 o,cooooo 0.000000 0,000000 01000000 0,000000 

NE 01000000 01000000 0.000000 01000000 01000000 Q1000000 01000000 

'ENE 01000000 0.000000 0.000000 o.ooooco 0.000000 0.000000 01000000 

E 0.000000 0.000000 n,000000 01000000 0.000000 0.000000 01000000 

ESE 0,000000 0.000000 0,000000 010000('.)0 01000000 01000000 01000000 

SE 01000000 o.opoooo 01000000 D1oooocio 01000000 b.000000 010Qoooo 

G1 
SSE 01000000 0.000000 0.000000 01000000 01000000 0.000000 01000000 

I s 01000000 0.000000 0.000000 01000000 01000000 01000000 01000000 w 
.i:. SSW 01000000 01000000 01000000 01000000 0,000000 01000000 010COOOO 

SW 0.000000 o.000679 01000000 01000060 01000000 01000000 01000679 

WSW 01000000 01000000 0,000000 01000000 o,oCloooo p.000000 p.000000 

If 0,000000 01000000 01000000 01000000 01000000 0.000000 01000000 

WNW 01000000 01000000 01000000 0.000000 0,000000 01000000 01000000 

NW 01000000 0,0006"/9 010·00000 0,000000 0,000000 01000000 01000679 

NNW 0,000000 0.000000 01000000 0,000000 01000000 01000000 01000000 

TOTAL 0.000000 01001359 01000000 01000000 01000000 0.000000 

RELATIVE FREQUENCY OF OCCURRENCE CF A STABILITY • 0100U!l9 

RELATIVE PREQUENCV CF CAL HS DJSTRhUTED ABOVE WITH A STAB1L%TV II 01000000 

• • • 
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... • • :• . ·, • 
SEh JjA FREQUENCY DISTRIBUTION :STATION •14640 MUSKEGoN·MI 8 OllS 19Zi·7+ 

s 

DIRECTION 1 . , ~ . .; 6 7 • 10 11 .. jr, 11 .. 21 GREATER THAN Zl AVG ~!'D TQTAL 

N 0 3 z 0 ,. 8 

NNE 0 

N 0 0 

ENE 0 0 

1 

ESE 1 0 0 0 

SE 0 0 .5 3 6 

(j) 
SSE 1 0 0 0 0 0 3,0 

I s w 1 3 2 0 0 6 0 6 

t.n SSW 1 0 4 0' 0 0 6,i! !I 

SW 0 7 ·o 0 6 8 

WSW 0 2 e 0 0 0 7,ft 0 

w 0 2 6 0 0 0 7 4 II 

WNW 0 0 3 0 0 0 e 3 

NW 1 3 i! 0 0 0 '·' 6 

NNW 1 0 1 0 0 0 5.0 2 

AVG 3.0 ,.,J 7', 7 o·,o o·.o o.o !I, 8 

T:"IIAL 9 19 41 0 0 

NUMBER OF OCCURRENCES OF 8 STABILITV II 76 

NUHB;R CF CALMS WITH B STAB!LZTV ,. 7 

L__ 

----~------------------------
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RELATIVE FREQUENCY ptSTRTBUTtqN SI4TTON el4840 MUSKEGON Ml II OBS 197h71\ 

pUECTJON 0 - 1 I! . 6 7 . 10 11 .. 16 1' . 21 GREATER THAN 21 TOTAL 

N Q,000510 o.oo2o!B o,0013'9 0.000000 0.000000 ri.000000 01003906 

NNE Q,000170 o.0006'79 0.000000 0.000000 0.000000 ") 0.000000 01000649 

NE o_.000000 0.000000 0.000000 0.000000 0.000000 0.000000 01000000 

ENE 0,000170 01000679 01000000 0,000000 01000000 0.000000 01000849 

E 0,?01189 o.ool3!l9 01000679 0.000000 010000 00 QoOOOOOQ 01003227 

ESE 0·1000849 o,opoooo 0,001359 0.000000 01000000 o,opoooo 01QQ2208 

SE 01001868 010006'79 01002038 01000000 01000000 Q100QOOQ 01004586 

SS& 0 1 000~4i o.ooooog 01000000 0.000000 01000000 0.000000 01000849 

Gl s 010013'9 01002018 01001359 01000000. 01000000 0100000Q . 010047!!5 
I 
w SSW 0 100084i 0.000000 0.002111 0.000000 o.opoooo OoOOOQOQ 01003567 

°' SW 01000170 o.op0679 0,0047'5 01000000· 01000000 o.ooopoo. 010Q!l60' 

WSW 0,000340 01nol3!l9 01005435 01000000 0100000'0 01000000 01oonu 

w 0,000340 0.0013!!9 01004076 0.000000 o,ooopoo 010000QO 01005774 

HNH 0.000000 01000000 01002038 0.000000 -. 0. 000000 0.000000 . 01002038. 

NH 010013!59 0100203e 01'001359 01000000 01000000 010QOQOQ 010047'.!! 

NNW 0 1oooao 0.000000 01000679 o.C1ooono 01000000 a.aoooop 01001'29 

TOTAL 0 101os10 01012il)8 01027853 0.000000 01000000 OoOOOPOO 

RELATIVE FREQUENCY DE QC CURRENCE ae 8 STAB IL Uy • 010516BO 

REL A II Vi FREQUENCY CF CALMS DtSTRUUTEP ABOV& WITH B . 5TA8tLjTy • o,0047!!!5 

• • • 



H .. 0 o oO••-•• .......... ,, •400 w••OO• ... , Ooo•O•O 

• • f .• • 
SEh JJA FREQUENCY DlSTR.I~UTI~N STATION •14840 MUSKEGON ~I B OBS 1973-Jlt 

SPEEOll<TS 

DrRECTJCN 1 • 3 .4 . .;, 6 7 ,. 10 ·11-i6 17•21 GREATER THAN Zl AVG sPp TOTAL 

N. 1. 0 0 8 0 0 

NNE 1 1 2 3 0 0 8 1 7 

NE 0 3 ' 0 0 0 7 4 8 

ENE 0 ·2 3 0 0 0 6,4 5 

E 0 0 8 0 3 

ESE 1 1 8 0 o. 0 7,8 10 

SE .2 6 4 0 0 0 'I 6 12 

SSE 0 3 3 0 0 0 1.0 6 

G') 
s 0 J 13 6 3 0 10,6 2' 

I SSW. 0 .. 21 14 1 0 10.2 ,0 w 
....J 

SW 2 2 24 i2 0 ·o 9,6 40 

WSW 2· 4: 19 " 0 0 8,6 29 

w 1 1 . i9 9 0 0 9,Z 30 
.. 

WNW 0 3 ·9 i7 0 0 10.z 29 

NW 2 0 7 3 0 0 8,8 12 

NNW 0 3 1 0 0 0 6,!I ' AVG 3,o !1',3 .8~8 u·.2 1e·,o o.o 8,7 

TOTAL 12 39 11t6 69 " 0 

NUMBER OF CCCUR.R.ENCES OF c STABlLtTV • 283 

NUMBER DP CALI-IS WITH c S1ABtLfTV .. 13 



(j) 

I 
w 
co 

... 

SEAi JU F!ELATJVE FREQUENCY ntSTRTB!!TXON STATTON •14840 M!!Sl(EGON Ml a_oRS 19n.74 

SPEEDIKTSl 

DIRECTION 0 • 3 4 • 6 7 • 10 ! l ·• l 6 17 • 21 GREU'EA_THAN_2 1'rlTAL 

N 0.001199 0.0013!19. a_.004755 0~0_00:000 0.000000 o_.000000 _ 01M'73U 

NNE 0.001026 010006'79 o.~9 o_.002038 01000000 0.000000 - 01005102 

NE 01000,20 01oilZ03B 01~7 01000_000 0.000000 o.onaooo 01005954 

ENE :>1000346 0100'1H9 o_.002039 0·100_0000 01000000 01000000 01003743 

E 0&0_0173 .o,oo0679 Q,~79 D1!100C.1'9 01000000 01000000 011'.!02211 

ESE Q_._O_Ol~6 . 010006'79 o_.oo,435 010@0Q_Q 0,000000 DLOOOOOO r007140 

.se 01002744 01004076 o_.002711 O.DJlQ_O_oo 0.000000 0...0.00000 0.009539 

SSS 01000520. - 0.002039 011l0_2038 ___ o,oooooo J),QOOOOO ____ 0.000000 0.004596 

s o.ooos20 o._oo.io38 __ ._o,Q.Qa93_z oLoo4o76 o.oo2o3e 01000000 0.017'03 

·ssw o.000693 __ ._01002117· 01014266 ___ o.oo9Sil _0_,_000679 ___ 0.000000 · oroZ7e67 

SW 01002051 ___ 010013~9 01016304 o,ooBl!IZ J),000000. 01000000 ---- 01027867 

WSW ·0,002398 -- 0.002717 0,012908 0·~002717 0,000000· 0.000000 Or020740 

w 0,001026 _0100·06.,9 · 01012908 i>,oot-H4 01000000 0.000000 01020121 

wN11.____01000,20 01001038 __ 0100~1_11t ___ o101u49 0,000000 0..000000 0...0202u 

NW ____ 0,001705 0,000000 0100475' 0,0020311 Q,000000 ____ 0,000000 01008499 

NNW 01000,20 ___ o.nozo:ae --=---- 01Q_0_067.9 ___ Q1000000 0,000000 0.000000 o.oo:an7 

11uAL____ 0,016984 0,026495 01Q991£15 0,046875 _g__,002717 ___ 01000000 

RELATIVE FREQUENC~_DF OeCURRENCE CF C STABILITY • 01192255 

RELATIVE FREQUENCV_O.LlA.LMS ots'l'RIBUTED ABO'lE WITH - c STABIL!TV • _g__.ooee:u 

• • • 
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., 

SEh JJA FREQUENCY DISTRIBUTION STATION •141140 MllSKEGPN Ml 9 OBS 1973.74 

SPE D K S 

DiRECTIDN 1 -· 3 
,,. :~ 6 7 .• 10 l1•i6 17•21 GREATER THAI'! 21 AVG·SPD . TOTAL 

N 0 0 15 13 0 0 10.4 28 

NNE 0 1 8 1 0 0 s.o 11.'1 

NE 0 3 s 0 0 0 
6 ' 

8 

ENE 0 6 7 2 0 0 7.9 1!I 

E 0 8 25 i2 0 0 B • 9· 45 

ESE 2 B 11 7 0 0 7.8 28 

SE 3 6 17 9 1 0 B.7 36 

(j) SSE 0 5 18 6 0 0 Ii·" 29 
I s 0 10 40 w !is 10 2 11.6 120 

'° SSW 3 7 lB 62 11 1 1Z.3 102 

Sli 0 8 24 ·45 3 0 11.z BO 

WSW 0 11 15 16 1 0 9,"· lt3 

w 0 18 16 i9 0 0 a.a 53 

WNW 2 6 19 24 l 0 10.6 52 

NW 0 4 16 23 0 0 10, T · 43 

NNW 0 " 8 9 0 0 1p.2 21 

AVG 3,0 ,·, 1 B~5 13,0 18.1 23,3 10.2 

TOTAL 10 105 262 306 27 3 

NUMBER DF OCCURRENCeS OF D STABlLiTV .. 1z1 

NUMBER OF CALMS WlTH D STAB!LlTV .. 8 

'.· 
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·' 

SEA1. J:1A RELATIVE EBEOYENCY DjSTRIBUTION STATION 1!4!l40 Ml!SKEGON M[ B OBS l9U.74 

DiHi;;IJC~ 0 - 3 .4 ,,;, 6 :z .• l!l 1l .. u l:Z ... 21 GB.EUEB Il:lA~ U IC I AL 

N Q,QQQQQQ tl.QQOQ!!Q 2.0112120 ·Q.'1'11!1132 Q,QQQQQQ o.oaoooa Do0l2022 

NNE 0 1 000Q~7 Q10Q06l2 o,oQS!ta:i O,QQQ(,z:Z2 Q,QQQQQQ 011lCQQQQ o,cotieH 
NE Q,OQ014Z !l1QQ2Q!ll Q,OQU2I O,QQQQ!lQ Q,QQQQQQ l21!l!lQQQQ Q,QQ:i:il:Z 

ENE 0,000~84 g,nQ407~ Q,OQ41~~ 01C!!ll~'l2 0 100QQQQ ll1C!lQQQQ !l1!ll!l~:Z(t 

E o,ooone c.!lc'~,~ o,01ti2H!t O,QQ81'!2 Q10QQQQQ C1DDDQQQ ll1D3D!U!2 

EH Q,001891 !2'nQ54!5 0,007413 0 1 QQ4Z!5~ 0 100012120 l21CC!l!lQQ C1Dl2!t2~ 

SE !21QQ246~ a.na4aU Q,OU!!!t2 Q,QQ~li~ Q,QQQf.z:Z2 ll11ll21lll!l!l ll1DZ~BllZ 

G"l ~sg o,oogi36 Q10Q339I o,ou2211 0 1QQ4Q:Z(,z Q10QQQQQ ll1DDQQQQ ll1DU237 
I 

.i::. s 0,000473 o,006z93 0 I 0271I4 o,o394n2 Oj006I9J ll•llD1359 ll1QB1994 
0 

SSW 0,002!111 Q1!2Q47!55 o,012zg8 O,Q42liH! o,0Q14n QI QQQ{,z72 Q1!lf.z9U(.z 

SW 0,0003_78 Q ,OQ!lit!.!5 o,oi63o4 o,g~osn o,oogQ!B D1Q!lQ!l!lQ' !l1!l~472~ 

WSW O,D00.!520 01 D07473 0,010190 01010870 01000679 Q10QQQOO Q1QZ9I3Z 

w 0,0008!~ o,01222e 01010810 0 10l29nB . 01000000 D1QQOQOQ Q1Q~6e~6 

WNW 0,001737 Q10Q4076 0,012908 o,ol63n~ 01000679 ll1QQQQQQ ll•D~~ID! 

NW ·0!0001e2 !hOQ2717 01010870 01015625 01000000 l!IOQQQOO Q12Z94Ql 

NNW 01000189 !hOQ2717 01005435 0,00611!! 01000002 D1DQOQOQ !h12U!5~ 

ICTAI. 01012228 01071312 01177989 · ·o 1107800 01018342 OoOQ2Q38 

BE~ATJVE FREQUENCY CF OCCURRENCE OF D STABJLITV • 014119810 

R!~ATJVE FREQU§NCV CF CAI.Mi Df5TR!BUTED ABOVE WITH D STAB? LIIV • 0100543.5 

• • • 
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SEA• HA FREQUENCY DISTRIBUTION STATION •14640 MUSKEGON MI 8 DBS 1973·7+ 

SP 

DIRECTION 1 . , 4 . .;. 6 7 .•. 10 11•i6 17•21 GREATER THAN 21 AVG SPp TOTA( 

N 0 3 17 0 0 0 8,0 20 

NNE 0 1 , ·o 0 Q 7·,o 4 

NE . 0 •. !I 0 

ENE 0 3 6 Q 0 0 6.8 9 

E 0 2 0 0 2 9 

ESE 0 6 1 0 Q 0 5,6 . 7 

SE 0 13 3 0 0 0 5,3 16 

SSE 0 ' 1 - 0 0 0 ,,8 6 

Cil 5 0 7 ' 0 Q 0 6 4 2 I 
.ea. ...... SSW 0 3 14 0 0 0 7,6 17 

SW 0 ·4 B Q 0 0 7 It 2 

WSW 0 ' 9 0 0 0 7,6 14 

w 0 a 4 0 0 0 6,lt 12 

WNW 0 ' 4 0 0 0 6", 1 9 

NW 0 3 3 0 0 0 6 7 6 

NNW 0 2 1 0 0 0 6,7 3 

AVG o.o 5,o a·,, o:o o~o 0 0 6" 8 

TOTAi. 0 75 88 0 0 0 

NUMBER DF OCCURRENCES OF E · SUBILITV ·• 163 

NU~BER DF 'ALMS WITH E sTAati;trv ,. 0 
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·sEA11 JjA FREQUENCY DISIRIRUT(nN STATION •14840 MUSKE:GCN Ml 8 OBS 1973.74 

SPE 

DIRECTION l - 3 " .• 6 7 • 10 ll•l{) 17•21 GREATER THAN Z1 AYG SPp TCTAL 

N 1 ·7 0 0 0 
' 0 

NNE 1 5 0 0 0 ' 0 

NE 0 a 0 0 0 0 ' 3 8 

ENE l ' 0 0 0 

E 6 ' 0 0 0 0 3.9 11 

ESE 10 10 0 0 0 0 3,8 20 

SE 3 11 0 0 o· 0 4,3 14 

Cil SSE ' 6 0 0 0 0 it I 4 11 

I s 2 10 0 0 0 0 4 It 2 
.c:.. 
w SSW 3 z -0 0 0 3 6 ' SW 6 ' 0 0 0 0 

3 ' 
WSW 3 4 0 0 0 0 4 6 7 

w 3 2 0 0 0 0 i 6 ' 
w~w 1 2 0 0 0 0 3 7 3 

NW 2 4 0 0 0 0 4 3 6 

NNW 0 0 I) 0 0 0 0,0 0 

AVG 3,0 4·,9 o~o o:o o.o o·.o 2· 5 

TOTAL 47 116 0 0 0 o· 

NUMBER OF OCCURRENCES OF F STABILITY ·• 227 

NUMBER CF CALlolS WITH F STABtLXTY ,. 94 
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SEh JJA FREQUENCY DISIRil!UTION STATION 1114840 MUSKEGQN MI 8 OBS 197i·74 

s 
p!RECTJON l - 3 4 . .;. 6 7 • 10 11 .. 16 17·21 GREATER THAN Zl AVG SPD TOTAL 

N 2 u 41 i3 Q 0 BI 4 71 

NNE 2 9 13 4 0 0 1.1 28 

NE 0 19 i2 0 0 0 6',3 31 

ENE 1 i7 16 2 0 0 6,8 i6 

E 7 18 34 i.3 0 0 7.7 72 

ESE 14 25 22 7 0 0 6' 3 68 

SE 10 37 27 9 1 0 6,6 84 

SSE 6 19 22 6 0 Q 7 0 53 

(j) s 3 13 60 64 u 2 10,4 17!1 
I SSW 7 16 57 .r:o. 76 12 1 10, 'ii 169 

U1 
SW 8 21 63 !!i7 3 0 9,7 152 

WSW 5 26 51 20 l 0 8,ft 103 

w " :a1 45 28 0 0 8,3 108 

WNW 3 . 16 35 41 1 0 9,8 96 

NW 5 15 28 26 0 0 9,1 74 

NNW 1 9 1l 9 0 0 9,0 30 

AVG 3,0 5·,o 8~5 u·,9 18,1 23,3 8,1 

T:JTAL 78 326 537 3'75 31 .3 

TOTAL NUMBER OF OBSEIWATIONS • 1472 

TOTAL NUMBER OF CALMS • 122 



I . 

SEA• .J~IA RELATIVE FREQUENCY DtSTR!BUT!ON STATION •14840 MUSKEGON Ml B 08$ 1973•7tt 

pUECIJON 0 . I 4 .• 6 7 - 10 11 .• 16 17 - 21 GREATER THAN 2l TQTAL 

N 0.004846 0.010190 0.02781113 o.ooee32 01000000 0.000000 01051721 

NNE 0.003615 01006114 o.oo8BJ2 01002717 01000000 0.000000 01021278 

NE 01003898 01012908 01008152 0.000000 01000000 Q1QQooop 010249'8 

ENE 01004372 0IQ11!149 0,01QB7Q o.op13,9 01000000 0.000000 01028149 

E 01009894 0.012228 01023098 o.opeen O.OOOQOO 0.000000 Os054Q42 

ESE o.017s12 o •. p16984 01014946 01QQ47'5 0.000000 o. 0oo0op p' 051tl 96 

SE 01016436 p.025U6 01018342 O.Q061i4 0100Q679 O,QQOOQQ 01066707 

SSE O.Q09205 0.012908 01014946 0.004076 01oooopp Q10000QQ 01041134 

s 01009423 01022418 p.040761 01043478 0100!!612 Q1QOU59 0" 26271 

-~ SSW 01009474 01010870 01038723 010516i!Q 01008152 01000679 0 1119528 I 
~ 

SW 01011384 01014266 01042799 °' 01Q3B723 01002QJ8 0.000000 01109210 

WSW o,0097!16 01017663 01034647 01ousa1 0,000679 Q1QOQQOO 01076332 

H 01009898 01021060 01030571 010190'.2 0,000000 0.000000 010805'0 

HNW o,OQ!l936 01010870 0102:n11 010276'13 01000679 ·o, oooopp c 1ob2115 

NH 01007500 o,01ouo 0,019022 OoOl7b63 0,000000 01000000 0105437' 

NNH 01002731 01006114 01007473 01006114 01000000 01000000 01022432 

TOTAL 01U!IB69 01221467 01364809 012547'5 01021060 Q10Q2Q38 

TOTAL BE'LATIVE FREQUENCY OF OASERVATIDNS • 11000001 

TOTAL RELATIVE PBl!QUENCy OF CALMS DISTRIBUTED ABOVE • 01082880 

• • • 



. ·-········ ... . .. ,. .... ···- ·- ..... . 
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SEh SCN FREQUENCY DISTRIBUTION STATION •14640 MUSKEGON MI a OBS 1973·74 

speeo<Krs> 
DIRECTION l -· 3 4 ... 6 7 .•. 10 11•16 17•21 GRF;ATER THAN 21 AVG spo TQTAL 

N 0 0 0 0 0 

NNE 0 0 0 0 0 0 0 

NE 0 0 0 0 0 0 o· o 

ENE 0 0 0 0 0 0 0 0 0 

E 0 0 0 0 0 0 0 0 0 

ESE 0 0 0 0 0 0 0 0 0 

SE 0 0 0 0 0 0 0 0 0 

SSE 0 0 0 0 0 0 0 0 0 

G'"l s 0 0 0 0 0 0 o,o 0 
I SSW 0 0 0 0 0 0 o,o 0 .s:-. 

-.J 
SW 0 0 0 0 0 0 0 0 0 

WSW 0 0 0 0 0 0 0 0 0 

"' 
0 0 0 0 0 0 0 0 0 

WNW 0 0 0 0 0 0 0 0 0 

'NW 0 0 0 0 0 0 o·,o 0 

NNW 0 0 0 0 0 0 0 0 0 

AVG o.o o:o o:o o:o o·.o o·,o o·,(I 

TOTAL 0 0 0 0 0 0 

NUMBER Cf OCCURRE"ICES OF A STA BIL.ITV • 0 

NUMBER OF C:ALfolS WITH A STABtLiTY • 0 



.. 
. .... 

SEA! SON RELATIVE FREQUENCY QTSTR!BUTION STATION •14840 MUSKEGON Ml II OBS 1973•74 

pIBECTION 0 - ] 4 . 6 7 - 10 J1 .. 16 17 .• 21 GREATER THAN 21 TOTAL 

N 0.000000 0.000000 0.000000 0.090000 0,000000 0.000000 OoQOOOOO 

NNE 0,000000 0,000000 0 1 0000 00 0,000000 0,000000 o.paopop p,oooopo 

NE 0.000000 0.000000 0.000000 0.000000 0,001)000 p.000000 QoQOOOQO 

ENE 0,000000 6,opo900 0.000000 o,nooopo 0,000000 0.000000 o.ooopop 

E 0,000000 p,000000 0.000000 0,000000 0.0000(10 0,000000 o.ooopoo 

ESE 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 o.oooopo 

se 0,000000 0 1 000000 0.000000 0,000000 O.OOQQ(\Q 0 1000000 01000QOO 

SSE 0.000000 o.nooopo 0.000000 o.opoooo 0.000000 0,000000 0,000000 

s 0.000000 0 1 000000 0.000000 o.oooono 0.000000 0 1 000000 010000QO 

Cl SSW 0,000000 0.000000 0.000000 0.000000 o.ooopop o.pappop o.OOQQOO I 
.r:. 
CX) SW 0,000000 0 1 [1QOOOO 0 .oooopo 0,000000 p.000000 o,oaooop 0.000000 

WSW 0.000000 0,000000 0,000000 0,000000 0.000000 p.QOOOQQ o,popppo . 

H 0,000000 0,1'100000 0,000000 0,000000 o,ooopoo p,ooopoo o.ppoono 

l:INH 0,000000 0.000000 0,000000 0.000000· ~ .• 000000 · p.OOQQOO 0,000000 

NW 0.000000 Q,t)QOQOO 0.000000 0,QOOOQQ 0,000000 0.000600 01000000 

NNW 0.000000 !),OOOOOO 0.000000 0.000960 0.000000 0•000000 0.000000 

TOTAL 0 1 000000 o,nooooo o.ooooop o,oOOO('lO o.ooopoo Q.OOOPOO 

RELATIVE FREQUENCY QF OCCURRENCE ce A STABILITY • 0.000000 

BELAU VE FREQUENCY CF CALMS D!STiUBUTED ABOVE WlTH A STABILITY • 0.000000 

• • • 
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SEh SpH FREQUENCY DISIRJRUTIQN STATION •14640 MUSKEGON Ml B DBS 1973.74 

s 
p!RECTIDN 1 .. 3 4 .• 6 7 - 10 11•16 17·21 Gl~EATER THAN Zl AVG sec TOTAL 

N 0 0 0 6 Q 

NNE 0 0 Q. 0 0 0 .o·.o 0 

NE 0 0 0 0 0 

ENE 0 2 0 0 0 0 5.5 2 

E o. 0 0 0 0 

ESE l 0 1 Q 0 Q 5,Q 2 

SE 0 0 0 0 0 0 0 0 

SSE 0 l 0 0 ., 0 Q '.o 1 

G1 s 0 0 0 0 6 0 
I 
~ 
\D 

SSW 0 0 ·1 0 0 0 7 0 1 

SW l 0 0 0 0 0 3 0 1 

WSW 0 1 0 0 0 0 6 0 1 

w 0 0 0 0 0 0 0 0 0 

WNW 0 0 1 0 0 0 7 0 1 

NW 0 0 0 0 0 0 0 0 0 

NNW 0 1 0 0 0 0 ,, 0 1 

AVG 3,0 ,·,3 1.0 o:o o.o o •. o ,,6 

TOTAL z 7 ' 0 0 0 

NUMBER OF OCCURRENCES OF B STABILITY • 14 

NUMBER OF CALlolS WrTH B STABILITY • 0 



. ·, .... 

SEAm SON RELATIVE FREQUENCY D!STBIBUTIQN STATION el4840 MUSKEGON Ml e OBS 1973,74 

pXRECTION 0 - 3 •4 .• 6 7 . 10 ll . 16 17 - 21 GREATER THAN 21 TOTAL 

N 0.000000 0.000687 o.000697 0.000000 0.000000 0.000000 . 01001374 

NNE 0.000000 01000000 0.000000 0.000000 010(10000 n.000000 01000000 

NE 0,000000 0.000000 0,000687 o.nooono 01oooono 0.000000 01000687 

ENE 0.000000 o.nol374 0.000000 o.ooooro 0.000000 0·000000 01001374 

e 0.000000 01000000 0.000000 0.000000 01000000 0·000000 010000QO 

ESE 0,000687 o.nooooo 01000687 0.000000 01000000 p.000000 01001374 

SE 0.000000 o.noOOIJQ 0.000000 0.000000 0.000000 P•OPOOOO 010000QO 

G'l 
SSE 0,000000 0,000687 0,000000 0,QQOOOO- 0,000000 .0.000000 01000687 

I 
U1 

s 0.000000 o,OQ0bll7 0.000000 01000000 010000?0 01000000 01000687 

0 SSW 0.000000 0.000000 o,000687· 0.000000 0.000000 01QOOOOO 01QQ0b87 

SW 0,000697 o.oocooo . 01000000 0.000000 0,000000 0·000000 0100Qb97 

wsw 0,000000 0,0006A7 01000000 0 I OOOO('IQ 0,000000 0.000000 01000687 

w 0.000000 6.000000 0,000000 0.000000 01000000 0.000900 01000QQQ 

WNW 0.000000 0.000000 01000687 0.000000 01000000. o.ooooop 01QQ06!!7 

Nw 0,00000~ 0,000000 0.000000 0.000000 0,000000 o.opoooo o.poooop 

NNW 0.000000 0,000687 01000000 01000000 01000000 01000000 010Q0687 

TOTAL 0,0013'1'4 Q,Qp4B08 0,0Q3434 0,00QOQQ 0.000000 p.pooooa 

RELATIVE FREQUENCY OF OCCURRENCE oe B STABl.LIIY • 01009615 

RELATIVE FREQUENCY DE CALMS DISTRIBUTED ABOVE WITH B STABJLtTY • o,oooopo 

• • • 



• . ·, • • 
SEAw SQN FREQUENCV DlSTRieUTlON SHTJDN •14840 MUSKEGON Ml B 085 19u.u 

SP 

oiRECTION 1 .. 3 4 .• 6 7 • 10 11-16 17-21 GREATER THAN 21 AVG SPp TOTAL 

N 0 0 3 0 0 B 7 3 

NNE 1 0 0 0 2 

NI! 0 0 0 0 e· o 2 

ENE 0 0 0 0 6 0 

E 0 :a 2 0 0 6 6 ' ESE 0 z 4 0 

SE 0 1 0 6 0 

SSE 0 1 7 0 0 0 7 " B 
G) 

s 0 2 I 7 0 0 a·,, 10 
Ul 
I-' SSW 0 It 2 0 B 3 

SW 0 5 u I) B 2 

WSW 0 0 3 0 0 0 e.o , 
w 0 1 8 0 0 

I. WNW 0 0 5 1 0 0 9,3 6 

NW 0 0 6 0 0 0 

NNW 0 0 1 1 0 0 9,5 z 

AVG 3,0 5~5 8~4 11·.o o·,o o·,o 8~0 

OTAL 1 14 61 -6 0 0 

NUHBEI\ OP CCCURllEMCES CF c sue?Lnv • 82 

NUMBER OF CALfl!S WITH c STABfL!TV -· 0 



·, 

. . ~ .... 

SEh SON RELATIYE FBpQUENCY DISTRIBUTION ST4TI0N •14840 MUSKEGON Ml 8 08$ 1973·74 

DU~CIIC~ Q • 3 4 .• ~ 1 • 111 l1 .• Hi 11 - 21 liBilAIEB I::lAti 21 IC!AL 

N 010QQQQQ D1tlOCQOQ 010Qi:06Q o.oooQcO !l1QQQQQ!2 C10CQQQQ · lhDQ2Q6Q 

NNE 01000687 !) 10QOOOQ 0,002747 01QQOQQQ 0100QQQQ 01DOQQQQ !2112!ll!t3!t 

NE !M!Ql'IQQQ !21QQ068l Q 1 0QO~~! 0 1!lQOQQQ Q100QQQQ 01DCDQCQ !21Dlll3:Z!t 

ENE Q1000QOQ a.oa06B:Z 0 10QOQQQ 01QQOOQQ o,oooo!la 01COQQQQ QI QQQUZ 

E 01000QQQ !210Q206Q o.oou:z!t 01QQCOQQ Q10QQQQQ D1DDQQQQ C1DC3!t3!t 

ESE o,ooogoQ g,ogl~'l'!t O,OQ~1!t! 01 !lQO~!H o,ooooaa C11lOQQQQ 01QQ!tC!lll 

SE Q10000QQ a.oa068:Z 010Q06a1 01QQOOQQ· Q1000Q!;lQ C1DDQQQQ QI QQ 13:z!t 
Cj) SSE 0.0000012 Q,OQ0687 010Q480B o.aooooa O,OOOQOQ 0.000000 . D1Dll!542' I 
U1 s 01000QOO a.ooU74 01004808 . 0 1noo61!7 0,000000 QeQMQOO 01QQ6e6ll to..> 

SSW 01QQOQQQ 01QQC{!81 010Q2H1 Q.aa137!t o,oooaaa D1DCQQQQ D1CQ!tllllll 

sw 010000012 Q10QC681 0,0034~~ 01!lOOOQQ 0 1000QQQ Cl11lllQQOQ Q1QQ4121 

WSW . 0,000000 01000000 0,002060 0,000000 0,000000 ·Q 10QOQOQ Q1QQ206Q 

w 0 1QQOOOQ DI OQC6!11 0 10QS!t95 0 1QQOQnQ 010fJOQQQ 01QOQQQQ Ill tl!l611!1 

WNW 0.000000 Q10QOOOO 0 1003!t34 0 1000681 0 10000Qo Q,QQQQQQ !21QQ!t1U 

NW 0,000000 Q10QOOOO 0,004121 0,000000 0,000000 t! 1QQOOOQ D10Q41U 

NNW 0,000000 0.000000 0,000667 0 10006e:z 0,000000 0 1oaoooo !hQOU'I'~ 

ICIAI. 0100Q68'1' Q1QQ961.!5 01041996 0100412i 0.000002 !l1DDQQQQ 

REl,ATIVE FREQUENCY OF OCCURRENCE Of c STABILITY • 010.56319 

8ELATI~E FREQUENCY CF CA~H~ DfSTRf DUIED ABOVE WITH ' STABILITY • 01000000 

• • • 
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. SEh SON FREQUENCY DISTRI,UTION STATION •14640 MUSKEGON Ml 8 DBS 1973·74 

s 

DIRECilCN 1 - 3 4 ,;, 6 7 • 10 U•i6 17•21 GREATER THAN 21 AVG spp TOTAL 

N 2 13 37 21 0 Q e·,e u 
NNE 1 It 12 3 0 0 B, It zo 

NE 1 " a 0 z 4 

ENE 1 0 15 i2 1 0 10·.6 29 

E 1 16 28 24· 2 0 9,4 71 

ESE 1 7 19 \7 2 0 9,CI 46 

SE 2 11 34 14 1 0 8,11 62 

G"l SSE Q It 18 i3 0 0 '·' 35 
I 

U1 s 0 6 20 w 
(l)Q 16 0 13,0 102 

SSW 1 1 18 64 19 0 13,, 103 

SW 1 6 22 42 8 z 12,3 81 

WSW 1 3 14 26 1 0 U,4 45 

w 1 J . 22 40 12 Q 12,, 78 

WNW 0 6 25 51 12 0 12.z 94 

NW 0 " 26 58 14 1 12.1 103 

NNW 2 3 20 25 6 z 11.1 .58 

AVG 3,0 '~1 B,7 13·,3 u·. z 2216 11.3 

TOTAL 15 91 338 4'71 94 5 

NUMBER OF OCCURRENCES CF D !TABILtTV • 1024 

NUMBER CF CAL"4S WITH D STA81LITV .. 10 



. ; 
ti ~ •• 

. 

SEAi SON ~ELATIVE FREOUENCY D?STRIBUTIDN STATION 1J4d40 MUSKEGON MI a OBS · 1973.74 

DUE,UDt:l Q - ~ 4 .;. 6 1 • lQ 11 .• 16 17 - Z1 liBl:Ail:B It!AN U IO!AL 

N 01Q02346 Q10QB929 o,o~5Hz 01!U4!Z~ 01000QOQ tl1!HIQQQQ Q10~11t!9 

NNE 01001011 !21002741 0 1 000~4g 01002062 0,0002QQ 010QOQtlQ 01Q14Q6Q 

NE 0,001011 !21022747 01005495 0 1000611:Z 0.000002 Q10QQQOQ Q1QQ9232 

E~iE 0.000752 Q10QOOOQ 010l03Q~ 0 1oosz4g 01000~81 Q1QQOQOQ Q1Ql92BZ 

E o,oOl7BB Q101098!l o,oi9i3l 01!Hh!~~ O,OOUH 1l1QQQQOQ Q1!H12Bf!~ 

ESE 0,001205 0 10Q4B08 0 1 0~3049 01011676 0,0013'7! Q1QQOQOQ Q112i21U 

SE 01002216 Q10Q75!1~ 01 oi335g 010Q96f~ 0 1 ooo~e1 01QQQQQQ Q1Q~HZ~ 

~ 
SS§ 01000259 Q10Q2747 01oi2363 o,ooe929 01000QQO Ill QQQQQQ !hQ~4Z9D 

I s 0,000389 12.op1t121 01013736 01041Zp9 01010989 OoOQOOOQ Q1Q1!2444 
Ul 
,J:o, SSW 01000816 !210QIJ6!:Z 0101236~ 01Q~3956 OoOl3Q49 ll1!lllO!IQQ !h!11!1D11 

SW 01001140 !!10!141:111 010l5U2 0 1QZBB46 0,005~95 !l1!l!1137~ !l1Q~6QB~ 

·. HSW 0,000946 0 1no2Mo 0100961~ 0 1017e57 o,ooo~e:z 010!IQQQQ l21Q~U~ra 

H 01000946 Q10Q206Q 010l5UQ · 0 I OZ'74'7~ o.ooeattz 
~ 

Q100QOQO !hD.:!l12n 

WNW 01000389 . !l10Q4i21 0,017172 01035021 0 1 ooez~2 il1ll!ICQQQ ll11lfl(!2~2 

NH 010002!19 Q10Q274:Z 0 1017es:z 0 1 g~9e~~ 0100961!5 l:h Q Cl!Hi B 1 !21!!710D1 

NNW 01021698 D10QZ060 01013136 01Q17l7o 01004121 D1C!ll3I(! ll11l~DU2 

I!JIAL O,!;!l'71Io ll1!!62!5QQ 012321!!3 013z:a~112 0106~~{!Q ll1QD3U!t 

BELAII~~ EBEgUE~~y CE CC~UBBENce OE D STABll.IIY • o 1 7Q~Z9:Z 

BELATl~E FBEQUEN'V DE 'ALMS DISTRllUIED ABQVg HIIH 12. STUii.iI~ • 010068{!8 

• • • 
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SEb SON FREQUENCY DISTRIFIUTJnN STATION •14840 MUSKEGON Ml a pes 1973.74 

SP 

DI RF.CTI ON 1 • 3 4 .•. 6 7 .• 10 lt.i6 17·21 GREATER THAN 21 AVG SFp TOTAL 

N 0 6 0 b 9 

NNE 0 3 1 0 0 0 '·' 4 

NE 0 4 0 

EN 0 

0 

ESE 0 6 4 0 0 0 5.& 10 

SE 0 14 7 0 0 0 b,0 21 

SSE 0 4 It Q 0 0 6,9 I! 

Cl s 0 3 8 0 0 7 4 
I 

U1 SSW 0 2 8 0 0 0 7,, 10 
U1 

SW 0 1 2 0 0 0 0 3 

WSW 0 2 6 0 0 0 b 6 8 

H 0 3 6 0 0 o. z 9 

HNH 0 l 2 0 0 0 7 7 3 

NW 0 1 7 0 0 0 7 9 8 

NNW 0 2 3 0 0 0 7 4 5 

AVG o.o !5°,o 6~1 o·,o o·,o o.o 6'6 

TOTAL 0 '71 '73 0 0 0 

NUMBER 011 cccuRA.ENCES CF E STABILITY • 144 

NUMBER CF CALI'S HITl.4 E STABtLITY •• 0 

~~ .. ··, . ., . - . . -.: :-.. - . 
--------- --- - --



·, 
.. ..· 

SEU SQN BELATIYE FREQUENCY orST~IBUTIQN STATION •14840 MUSKEGON Ml 

phECTJON 0 • 3 4 .• 6 7 . 10 11 ·• 16 l7 - 21 GREATER IHAlll 21 TOTAL 

N 01000000 01003434 01004121 01000000 01000000 01000000 01007555 

NNE 01000000 01002060 0100ll687 01000000 01000000 Q10QOOQO OrQ02747 

NE 01000000 01002747 01000000 01000000 01000000 Q10000QO 01002747 

ENE 01000000 01(104808 01000687 01000000 01000000 01000000 0100,~95 

E 01000000 01ooe929 01005495 01000000 01000000 0.000000 01014423 

ESE 01000000 01~94121 01002747 o,oooono 01000000 0.000000 01M6868 

SE 01000000 0100961' 01004808 01000000 01000000 01000000 01014423 

SSE 01000000 01002747 01002747 01000000 01000000 01000000 01005495 

s 01000000 01002060 0 1005495 0,000000 01000000 01000000 01001555 

SSW· 01000000" o,ool31lt 0,005495 01000000 0.000000 01000000 01006868 

G'l sw 01000000 010006!7 01001374 01000000 01000000 01000000 01002060 

• WSW 01000000 01001374 01004121 01000000 01000000 01000000 0100.!5495 Ul 
CJ\ w 01000000 0,002060 O,OU4121 01000000 01000000 0.000000 01006181 

WNW 0,000000 0,00061!7 0,001374 01000000 0,000000 ·01000000 01002060 

NW 01000000 O,OQ0697 0 1D04SOB 0;000000 0,000000 0.000006 0100!l1t95 

NNW 01000000 01001374 0,002060 0,000000 0,000000 01000000 0100,43' 

TOTAL 01000000 0,048764 0,050137 01000000 0.000000 0.000000 

RELATIVE FREQUENCY CF OCCURRENCE DP E STABILITY ·• 01098901 

RELATIVE FREQUENCY DE CALMS DJSTR!BUTED ABOVE WITH E STAB I LUY • 0.000000 

• • • 
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SEh SQN FREQUENCY DlST!lI!IUTION STATION •14840 MUSKEGON MI 8 DBS un.74 

s 
DIRECTION 1 - !I 4 . .;. 6 7 • 10 . 11 .. 16 i1 .. 21 GREATER. THAN 21 AVG SPp TQTAL 

N 0 8 0 0 0 0 .5 0 B 

NNE 0 It 0 0 0 0 5·, 0 4 

NE 4 0 0 Cl 0 3 0 4 

ENE 1 5 0 o. (I 0 4·,3 6 

E 10 i6 0 0 0 0 4,0 26 

ESE B 19 0 O· 0 0 4,4 2'1' 

SE 12 15 0 0 0 0 J,9 21 

SSE 1 6 0 0 0 0 4 3 

s 2 6 0 0 0 0 It' 4 8 

SSW 1 3 0 0 0 0 3 6 4 
.G') 

SW 1 . 2 0 I 0 0 0 3 !I 
U'I 

WSW -...I 0 3 0 0 0 0 4.7 3 

w 0 6 0 0 0 It 6 6 

WNW 0 4 0 0 0 0 4 5 4 

NW 2 6 0 0 c 0 5 0 

NNW 1 2 0 0 0 0 It I 3 :a 

AVG :a.o it", B o~o o·,o o·,o o~o 3.J 

TOTAL 43 105 0 0 0 0 

NUHBER. OF OCCURll.ENCES OF F STABILITY • . 192 

NUMBER OF CALMS WITH F STABILiTY ·• 44 

';,.:- -~ 



1 .• •. 

SEAm SpN · RELATIVE FBEOUENCY OISTRTBUTJON STATXON •14840 MUSKEGON MI 8 CBS 197:b74 

pIB.ECTICN 0 - 3 4 . .;. 6 7 ... 10 11 .• 16 l7 - 21 GREATER THAN 21 TOTAL 

N 0.001634 o.no!l495 0.000000 0.000000 0.000000 o.paoooa 01007128 

NNE 0,000817 jj.002747 0.000000 0.000000 0.000000 p.000000 o 1ooas64 

NE 0,003564 o.oooono 0.000000 0.000000 0.000000 o.ooaooo o 1po3564 

ENE. 0,001912 0.003434. 0.000000 0.000000 0.000000 0.000000 0100'346 

E 0.012177 o.0109!!9 0.000000 0.000000 O,OOOilOO 0 1000000 01023166 

ESE 0,011008 0.013049' 0.000000 0.000000 01000000· 0.000000 01024057 

SE 0.0\37!15 0.010302 0.000000 0.000000 0.000000 0,000000 010240'7 ... 
0 SSE o.oo2U6 o.oo4Ul 0.000000 0.000000 0.000000 01000000 0•0062U 
I 

0.004121 U1 s 0,003007 01000000" 0.000000 0,000000 0.000000 01007128 
CX> 

SSW 0 ,001.504 0.002060 ' 0 I 000000 0.000000 0,000000 0.000000 01()03564 

SW 0.001299 · O,CI01374 · 0.000000 0.000000 . 0,000000 0.000000 01002673 

WSW 0,000613 o,eo2o&o 01000000 0,000000 0,000000 0,000000 01002673 

w 0,001225 0,004121 0,000000 0,000000 0,000000 0.000000 0100!1346 

WNW 0,000817 6,002747 0,000000 .0.000060 o·,000000 01000000 01003564 

Nlf 0,003007 0.004121 o,oooooC> 0,000000 0,000000 0.000000 01007128 

NNW 0,001299 0,001374 0,000000 0,000000 0,000000 0.000000 01002673 

TOTAL 0,059753 0.012115 o,000000· 0,000060 0,000000 01000000 

RELATIVE FBEQUENCV CF OCCURRENCE Cfl F STAB I LIIV • 01131868 

BELATlVE flREQUENCV CF CALMS DISTRIBUTED ABOVE wnH F STABILtTV • 0,030220 

• • • 
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SEh SON FREQUENCY DI SIR I RUT 1'1N STATION •14840 MUSKEGON MI 8 pss 19n.u 

s EEO K s 
DIRECTION 1 -, 4 . 6 7 • 10 11•16 17-21 GREATER THAN Zl AVG SPp TOTAL 

N 2 27 47 21 0 0 8 2 97 

NNE 2 11 17 3 0 0 7.5 n 
NE 5 9 10 Q 6 .5 

ENE 2 lS 16 12 1 0 8,.5 46 

E 11 48 38 '-4 2 0 7,6 lZ3 

ESE 10 34 28 i8 2 0 7 4 92 

SE 14 H 42 14 0 7 0 112 

SSE 1 16 29 13 0 0 s.2 59 
G'l s 
I 

2 18 35 61 16 0 11,6 132 

U1 SSW 2 7 31 66 19 0 12,4 12!1 \0 

SH 3 10 29 42 8 2 U ,5 94 

WSH l 9 23 26 l 0 10 2 60 

w 1 13 36 40 12 0 11,Z 102 

WNW 0 11 33 !12 12 0 11,.5 108 

NW 2 11 H !18 14 11 7 12.5 

NNii 3 8 24 26 6 2 10,9 . 69 

AVG 3,0 s~o 8',s 13",3 18",2 22 6 
9 ' 

TOTAL 61 288 477 477 94 5 

TOTAL NUMBER OF OBSERVATIONS • 1456 

TOTAL NUMBER !:IF CALMS • 54 
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$EA1 SON RELATIVE FREQUENCY ptSTBXBUTXON STATION 114840 MUSKEGON MI A OBS 197jp74 

pIRECTIQN 0 -3 4 . 0 7 . 10 11 -16 17 . 21 GREATER THAN 21 TOTAL 

N Q,OQ.44!!5 0.018544 0,032200 0.014423 0,000000 0.000000 01069703 

NN; 01QQ.il5.:! 010075!15 01011676 01002060 01000000 0.000000 01024046 

NE o,ou,4922 0 10061ai 0,006868 0.0006!!7 01000000 01000000 Q10l86'8 

ENE 01003190 01010302 Q10l091j9 01ooa242 010Q0667 0100000Q 01033400 

E Q.013825 01032°967 01026099 01Ql64e4 01001374 01QOOQOQ 01D9Q74B 

ESE 01011544 010233'2 01019231 01012363 01QOU74 01oopopp 01067863 

5' 0101!5460 Q,02Bl!l9 0,0211846 010Q96i5 0100Qt.87 01000000 01082768 

SSE 01002493 01010989 01019918 0 1Q009Z9 Q,OOOOQO 01000000 01042329 
G') 
I s O,QQ3499 0.012363 01024038 0.0418~6 010lQ989 0100opop Q1Q927B5 

°' 0 SSW 0 10Q2HO 0 .o04eoe Q.0212'il 01045310 01Ql304Q 01000000 o.o868oa 

Skj Q1QQ344~ p 1 Q06B6~ 0 101.9919 0i02BB46 010Q5495 01001374 Q1ob5942 

llSW ?1001 HO o.Qo61e1 Q,015797 o.ol7B!!7 0100.Q687 · 01000000 01042271 

w 01002175 01oos229 o,024725 01027413 00008242 01000000 01071543 

WNW 01001169 Q,l)Q75!!5 01022665 010i!57i"4 O,OQ!!242 01000000 01075345 

NW 0 1002755 01007555 0,026786 Q,pj!96i!5 0.009615 0100Q687 01067233 

NN'rl O,QQ3229 0.00549.5 0 10164&4 0,0178!57 O,Q04121 01001374 01048,,9 

TOTAL 0,078983 o.197802 o,327610 013276iO 0,064560 01003434 

TOTAL RELATIVE FREQUENCY OE QF!SEBVATICNS ' l1QOOOOl 

TOTAL REL AU VE FREQUENCY OE CALMS DISTRIBUTED ABOVE • 010370811 

• • • 
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ANNUAL FREQUENCY DISTRIFIUTJON STAIIPN •14840 MUSKEGON HI B OBS 1971·74 

SPEED KTS 

·piRECUON 1 •. 3 4 .;. 6 7 .. 10 P.•"i6 11·21 GREATER THAN Zl AVG SPp TOTAL 

N 0 0 0 0 0 0 0 0 0 

NNE 0 .Q 0 0 0 0 Q,O 0 

NE 0 0 0 0 0 0 0 Q 0 

ENE 0 0 0 0 0 0 0 0 0 

E 0 1 0 0 Q ' 0 

ESE 0 0 0 0 0 0 0 0 0 

SE 0 0 0 0 () 0 0 0 Cl 

G) SSE 0 0 0 0 0 0 0 0 0 
I 

CTI s 0 0 0 0 0 0 0 
r" 

SSW 0 0 0 0 0 0 0 0 

SW 0 0 0 0 0 
' 0 

WSW 0 0 0 0 0 0 0 0 0 

w 0 0 0 0 0 0 0 0 

WNW 0 0 0. 0 0 0 0 0 0 

NW 0 1 0 0 n 0 Q 

NtlW 0 0 0 0 0 0 0 0 0 

AVG o.o s·,o o·.o · o·.o o·.o o·,o 
' 0 

OTAL 0 3 0 0 0 0 

NUMBER OP OCCURRENCES UF A STABILITY • 3 

NUMBER DP CAL"4S WITH A HABtLnY .. 0 
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At\INllA!' RELATIVE EREOUENCY OTSTRIBUTION ST4TJON ., 4840 Ml!SKEGON Ml B Dll,S J 97JpU 

nlBECUC!N 0 -3 4 . 6 7 -10 !J . 16 17 . 21 GREATER THAN 21 TOTO! 

N 0.000000 0.000000 0.000000 0.(100000 0.000000 0.000000 0.000000 

NNE 0.000000 0.000000 0.000000 o. 000000 0.000000 0.000000 01000000 

NE 0.000000 o.oooouo o,opoono 0.000000 0.000000 0.000000 o.oocooo 

ENE 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 01000000 

E 0.000000 0.000111 0.000000 0.000000 01000000 o.ooooop Q10QOl7l 

ESE 0.000000 o.nooooo 01000000 0,000000 01000000 o.opoooo 0.000000 

SE 01000000 0.000000 0.000000 O,pOOOl)O 0,000000 01000000 01000000 

' G'l SSE 0,000000 0.000000 01000000 o.oooono 01000000 0.000000 01000000 
I 
~ s 0,000000 0 ,,, 00000 01000000 o.aooono 0,000000 p,000000 0.000000 N 

SSW 0,000000 0.000000 0,000000 . 0,000000 0,000000 0.000000 0,000000 

SW 0.000000 0.000111 01000000 01000000 0.000000 0.000000 01000171 

WSW 01000000 0.000000 01000000 0,000000 0,000000 0,000000 01000000 

w 01000000 0.000000 0,000000 0,000000 0,000000 0.000000 01000000 

WNji 0.000000 0.000000 01000000 0.000000 0.000000 QrQQOOOO 01QOOOOO 

Nji 0,000000 n1000111 01000000 010000,,0 0,000000 0.000000 01000171 

NNW 0,000000 01000000 0,000000 0,000000 0,000000 0.000000 0.000000 

TOTAL 0,000000 o.ooOSl4 01000000 0,000000 01000000 0.000000 

RELATIVE FBEQUENCV OF CC CURRENCE ce A SIABtLITV • 01000514 

RE LATZ VE FREQUENCV OF CALMS DISTRIBUTED ABOVE WITH A STAB I LIIV • 01000000 

• • • 
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ANNUAL FREQUENCY DI~IRI~UTipN STATION •14640 MLIS!<EGON Ml 8 CBS 1973.74 

SPEED CK s 
DIRECTION 1 •. 3· 4 .~ 6 7 .• 10 11·i6 11-21 GREATER THAN 21 AVG SPO TOTAL 

N 0 s 4 0 0 0 5 9 9 

NNE 2 2 0 0 0 0 3 8 It 

NE 0 1' 0 0 0 6 0 2 

ENE 3 0 Q \) s " ' 
E 2 ·6 0 0 0 .5 0 9 

ESE 2 1 3 0 0 0 s .5 6 

SE 2 2 !5 0 0 0 5 6 9 

SSE 1 1 0 0 0 0 lt,O 2 
Q. 
I s 1 4 2 0 0 0 6 0 7 

O'\ 
w SSW 1 0 6 0 0 0 6 4 

s 0 0 6 9 

WSW 0 3 9 0 0 0 7,4 12 

w 0 3 6 0 0 9 

WNW 4 0 

N 3 0 0 

NNW 2 2 3 0 0 0 !5.1 7 

AVG 3.0 s·,z 7',s o·.o o·.o o.o .5 I" 
0 A 6 39 !54 0 

NU!o!BER OF OCCURRENCES ClF B STABILITY • 121 

f!!UHB!;R OF CALfilS WITH 8 STABiL!TV ,. iz 



ANNl!Af RELATIVE EREOUENCY D'STBIBUTJON STATJON 114840 MUSKEGON MI B OBS 1973,74 

DJRECUOtA 0 ... 3 4 
. . 6 7 . 10 11 . 16 17 -21 GREATER THAN 21 TOTAL 

N ri.0001a1 n.ooOB'6 01000685 0.000000 0.000000 0.000000 o 100172e 

NNE Q,000492 Q,Q00342 0.000000 0.000000 o.ooooop n.oaoopa 01000834 

NE o.oooo:n o.oooiu Q,000171 o.oopoop 0.000000 O.pooooo 0100038Q 

ENE 0.000321 o.oa0'14 o.000171 o.oopooo O,QOQOOO n.popooa 010Ql006 

E 0.000641 0.001021 0.000171 o.aoppoo 0.000000 o.poppoo o,001e40 

ESE Q, 0004" p.000171 Q,000514 0.000000 0,0000(10 o.apoopp Qo00ll39 

SE o.ooo'n o.opo342 o.OQOB56 0.000000 0.000000 n.oaoopo 010Q1691 

SSE 0.000246 o.op0l7l 0.000000 o.oooo'lo 0.000000 p.popooo 01Qo0417 
Ci'l 
I s 0.0003'8 o.M0685 0.000342 o.oooopo 0.000000 p.o0 popo 01QOU85 

°' .i:.. SSW 0.000209 o.opoooo 0.001021 o,pooooo 0.000000 o.popopp 01001216 

SW 0 I 000283 o,QQ0342 01001199 0.000000 0,000000 01000000 01001824 

WSW 0,000112 01000514 01001541 0,000000 01000000 p.oaooop 01002167 

'ti 01000112 0,000514 01001027 01000000 01000000 01000000 01001.653 

WNW 0,001)037 01r>oo111 01000685 01000000 01000000 010QOOOQ 01000894 

NW 01000321 01000514 01000342 01000000 01000000 01000000 01001177 

N"IW 01000492 01000342 01000514 01000000 01000000 01000000 01001348 

TOTAL 0100479, 0.006618 01009247 0,000000 0.000000 0.000000 

RELATIVE FREQUENCY OF OCCURRENCE OE B STABILITY • 01020719 

RELATIVE FREQUENCY OF CALMS D?STR!BUTEP ABOVE WITH B STABILITY • 000020!15 

• • • 
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ANt:!Y.AJ: FREQUENCY DISTRI~UTION STATION •14840 MUSKEGON MI B OBS 1973-74 

12IBE,TICN i • 3 4 ·! 6 I • iQ U·i~ lI•Z1 GflEAIEB Il:IAN U Al.!G SP12 ICIA~ 

N 1 2 1.5 0 l 0 9.0 19 

NNE g i e 
NE 0 6 14 0 0 Q 714 ~o 

ENE 0 0 9 

E 1 6 8 3 Q Q 7,11 18 

ESE 2 4 t5 3 0 0 7,7 

SE 2 10 B 0 0 Q 61U 20 

SSE 1 5 12 I 0 0 7,3 i9 

.G'l 
s 0 6 25 7 3 0 9 7 4 

I 

°' 
SSW 0 5 29 i.9 1 0 918 54 

U1 SW 2 4 35 ill 0 Q 914 ~4 

WSW 3 ·4 32. 4 0 0 8,4 43 

II 2 2 39 14 0 0 9 0 57 

WNW 0 6 22 26 2 ·O 10 3 56 

NW 2 1 17 4 0 0 819 ~4 

NNW 0 3 ' 2 0 0 a1z ~o 

AVG 3,0 5',3 8,7 12·.1 18,3 o·.o 8.5 

TOTAL 18 69 298 100 7 0 

NUMBER CF OCCURRENCES OF c STABILITV • 503 

NUMBER CF CALMS WITH c STABiLITV • 21 



ANNl!41' RELATIVE ERFOUENCY otsTRtRl!IION STATION p14340 MUSKEGON Uf A D!!S 1973-74 

DiBECIICN 0 • 3 4 .,;. 6 1 .. 10 11 .. 16 17 . 21 GR I' ATER THAN 21 TOTA• 

N 0.000295 o.ooOll42 0.002568 0.000000 0.000171 0.000000 01003377 

NNE 0.00111,eiei 01000171 0.001370 o.ooosj4 0.000000 01000000 0.002 

NE o.noo24S o.ooio21 0,002397 0.000000 01000000 0.000000 0100:3'>73 

ENE 0,000165 01000611!5 01000685 0,000171 01000000 0.000000 01001706 

E 01oon46l p.001021 0,001370 01000!Hlt 01000000 01000000 01003372 

ese 01000590 0.000695 O,OQ2!i6B O,OQ0514 01000000 01000000 Or004;358 

SE 01000838 0.001712 0,001370 0.000000 01000000 0.000000 01003921 

SSE 01000419 o.oooss6 01002055 0.000111 01000000 o.000000 010P35Ql 
Cl s I 01000248 p.001027 01004281 O,QQ1ll'l9 01000514 0.000000 01007269 

°' °' SSW 01000207 Q,Op06!!6 01004966 0,0Q!!2'3 0,000111 01000000 01009453 

SW 01000590 0.0006A5 0 1005993 0.002226 0,000000 01nooooo 01009495 

WSW o,oooao3 010006A5 01005479 0 1000695 0,000900 o.pooooo 0•0076'2 

w 0,000506 p,000342 01006676 0,0023'17 o,oooopo 0.000000 01009926 

WNW 01000248 0.001021 0,003767 01!iu44!!2 01000342 0.000000 01002037 

NW 01000466 p.000111 0100?911 0,QQ06A5 o,oooppo 0.000000 010Q4234 

NNW 0.000124 0 1noo'1't p,000856 01000342 0.000000 0.000000 01001836 

IQIAL.· 01QQ.§J~7B 0.011615 0,049315 0,01'7123 01001199 01000000 

BEL.Aii ye FREQUENCY OF DC CURB ENCE C!F c STABILITY • 01066130 

RELATIVE FREQUENCY OF CALMS ojsTBZSUTED ABOVE WITH c STAB IL Uy • 01003596 

• • • 
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ANNUAC FREQUENCY DISTRieUTION STAIIpN •14840 MUSI< EGON Ml 8 DBS 1973·74 

s 

pJBECTION - 3 4 • 6 7 • 10 ll•i6 17·21 GkEATER THAN 21 AVG SPp TOTAL 

N 4 26 109 85 3 1 9,B 22" 

NNE l 19 47 Z2 0 0 8,8 89 

NE 3 20 42 20 2 0 8 ,(, 87 

ENE 5 21 64 60 14 Q 10.4 164 

E 3 55 146 196 25 2 10,9 427 

ESE 5 40 83 96 9 1 10.1 234 

SE 11 41 120 l!O 6 9,3 259 

SSE 3 24 . 54 47 2 0 9,3 130 

? s 4 31 ll6 ZOl 73 22 l3i3 417 
O'I 
.....J SSW 4 16 58 191 71 5 13,4 345 

SW 2 23 69 lb$ 43 7 lZ 6 307 

WSW 2 22 70 100 11 0 11.0 205 

w 2 !14 103 146 28 2 11 4 315 

WNW 3 2, 93 171 25 2 11 9 319 

Nw 5 17 e4 161 31 6 12 2 304 

NNW 3 17 58 101 28 10 lZ 6 217 

AVG 3,0 s·.z 9··,6 13·,3 ia·,4 23,8 u 3 

TOTAL 60 431 1286 1840 371 !l9 

NUMBER OF OCCURRENCES OF D HABIL!TY • 4078 

NUMBER DF CAl.folS WZTH D STABILITY • 31 



... : 

AN NU Ar" RELATIVE F~EOUENCY ptSTBTBUTJQN STATTON w!484Q MUSKEGUN Ml 8 OBS 1973,74 

n!RECTJON 0 . 3 4 . 6 7 . 10 ll .. 16 17 . 21 GREATER JHl!N 21 TOTAL 

N 01001009 010044.52. 01018664 01014555 01000514 01000171 01039365 

rrne 01000387 01(1032.53 01008049 01003767 01000000 01000000 0,015456 

NE 01000762 0100342.5 01007192 01003425 01000342 01000000 Q,015146 

El'olE 01001u1 01003'116 01010959 01010274 01002397 0100QQOO 01028363 

E 01001141 01009418 01025000 01033562 o,001r201 01000342 o,oU7H 

ESE 0,001343 01006049 0,014212 0,0164311 01001541 01000171 o,c4o55' 

SE 01002446 01007021 0.020548 0,013699 0;001027 01000171 01044911 

G) sse 01oooao6 o.oo'+llo 0,002247 010QB048 01000342 01000000 p,ozzs,2 

I s 0,001063 0,005308 o.014726 01n344j8 01012500 0,003767 01071782 O"I 
a> 

SSW 01000901 01002740 01009932 o,o:n7o5 010121513 01000856 01059292 

SW 01000013 o,po3938 o,011e1s 01027911 01007J63 Q,OQ1199 Q,Q5ZB39 

WSW 01000602 o, no3767 010ll9a6 0,01112~ 01001.1304 p,000000 01035362 

w o,ooon2 0100,s22 0,017637 o,ozsooo 01004795 01000342 0 I 0.54,328 

WNW 0,000816 0.004281 0,015925 010292!11 01004281 Q10QQ342 01054926 

NW 01001094 010029il o,Ol43B4 0102756!! 0100.53013 01001027 01C52293 

NNW 01000730 0 1002911 01009932 01017295 01004795 0 1001112 01037374 

TOTAL QiOl,582 01073801 0 12Z020.5 0 13po6a 0,063.527 0 1Ql0103 

BELATIYE FREQUENCY OF OCCURRENCE OF D STABILITY • 0169!1288 

BE LAii YE FREQUENCY CE CALMS D!STR!BUIED ABOVE WITH p STAB!L!TY • o.oouoe 

• • •• 



............................................ ---··-·· .. ···•····· ,. ........... .,, ...... ~........ .................... .... ... . , . 

• • . ' .. · .. • . . 

ANNUAL FREQUENCY DISTRIBUTION STATXON •14840 MUSKEGON MI 8 OBS 1973.74 

SPEED K 5 

plRECTICN 1 • 3 4 .~ 6 7 .• 10 ll•l6 17·21 GREATER THAN 21 AVG 5Pp TOTAL 

N 0 lit 45 0 0 ., 6 59 

NNE 0 4 17 0 0 0 7,3 21 

NE 0 13 9 0 0 0 6.~ 22 

ENE 0 17 15 0 0 0 6,3 32 

E. 0 . 21 24 0 0 0 6,8 45 

ESE 0 27 22 0 0 0 6 4 49 

se 0 J7 21 0 0 Q 6,1 58 

(j) SSE 0 15 9 Q Q 0 6,5 24 
I 

i7 °' s 0 13 0 0 0 6 II 30 
ID 

SSW 0 6 27 0 0 Q ., ,6 33 

SW 0 ·6 22 Q Q 0 7.7 28 

WSW Q 9 23 0 0 0 7,3 32 

ii 0 15 u 0 0 0 6,B 28 

WNW 0 12 14 Q 0 Q 1.0 26 

NW Q 9 16 0 0 0 7,0 25 

NNW 0 6 15 0 0 0 7,7 21 

AVG o.o ,·.o 6~3 o·.o o·.o o.o 6,9 

TOTAL Q 224 309 Q 0 0 

NUMBER OP OCCURl!.ENCES OF E ST~BILITV II 533 

NUMBER OF CALMS WITH E STABiLiTV • 0 



.... 

ANNUAi° BELATIYE FREQUENCY DISTRIBUTION STATIC~ •14840 MUSKEGON MI B OBS 1971•74 

pJBECTJQN 0 -3 4 .• 6 7 . 10 I I . 16 17 . 21 GREATER THAN 21 TOTH 

N 0.000000 0.002397 0.007705 01000000 01000000 0 I 000000 01010103 

NNE O,OODOOO 0100068' O,Oo29ll 01000000 0.000000 01000000 0,003596 

NE 010000QO 0;.002226 01001541 01000000 0.000000 0.000000 0 1003767 

ENE n,000000 0,002911 01002568 0.000000 01000000 01000000 0100!!479 

e 0 1 000000 0•00:3596 01004110 0.000000 0,000000 0 I 000000 01007705 

ESE O,OQQOOO 0.004623 Q10037b7 Q,OQQODO o.oopppo 01000000 01006390 

SE a1000PQO 1l.OQH36 01003596 01000000 01000000 01000000 01009932 

SSE 010000QQ 01002li11 01001541 01000000 0 10QOOOO 01000000 P1004llO 

s 01120'1000 QI QO~iiP'ti 01002911 01QOOOQO 01000000 01000000 01005137 

? SSW 01000000 01001027 0,004623 0.000060 O,QOOOQO 01000000 o,oo,651 
...i 
0 SW 01000000 01001021 0 1003767 01000000 0 100000Q 01000000 0,004795 

WSW 01000000 01001541 0,003939 0,000000 0,000000 01000000 01005479 

Ii 01000000 Q,Op25611 01002226 01000000 0,000000 0100QOOO 0 1004795 

WNli 0 100!')00Q 0 1 0 0 20!5 0,002397 C1 I 000000 0 1000QQQ 0•000000 01004452 

NW 0.000000 p,001541 0,002740 0,000000 0,000000 QoOOOOOO 01004281 

NNW 0.000000 01001on 0,002568 0,000000 0,000000 O•QOOOOO 0,003526 

TOTAL 0 1Q00000 010383.!16 0,052911 o,pooooo 0,000000 01000QQO 

RELATIVE FREQUENCY aF OCCURRENCE CF e STABILITY • 0,091267 

RELATIVE FREQUENCY OF CAL HS Q!STR?BUTED ABOVE WITH E STABIL!TY • 0,000000 

• • • 
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MlNuAC FREQUENCY D!STB!~UIION STATION nl4B40 MUSKEGON MI B OBS 197'.h7A 

!lTBECTXON - 3 4 .. 6 7 .. 10 lhl6 17·21 GREATER THAN Zl AVG sea TOTAL 

N :; 2 0 0 0 

NNE 2 19 0 0 5 5 

NE 7 13 0 0 0 

ENE 3 19 0 0 4 5 2 

E 19 23 0 0 0 0 4.0 42 

es~ 27 42 0 0 0 0 4 :z 69 

SE 20 ::18 0 0 0 0 4' 1 58 

SSc 8 14 0 0 0 0 4 2 22 

G') s 5 24 0 0 0 0 4',6 Z9 
j 

'3 SS'n 6 9 0 0 0 0 4,2 15 
f-' 

SH ll 14 0 0 0 0 l;,O 29 

nS\1 5 12 0 0 0 0 4,6 17 

w !l ll 0 0 0 0 4,4 16 

WNW 2 13 0 0 0 .Q 4 6 s 

NW 'i i3 0 0 0 0 4 6 ., 
Nl';li s 0 c 0 0 4 7 6 

AVG ;.o s·,o o~o o·,o o·,o o·,o 3 

TOT Ab 128 Z9B 0 0 0 0 

NUMB EB CF OCCURRENCES OF F STABILiTY I! 602 

NUMBER OF CALl'IS WXTH F STAB!L?TV II 176 



---, 
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ANNUAC' RELATIVE FBEOUENCY otSTRIBUTION STATTON •14840 MUSKEGON Ml B OBS 1973.74 

plBECTJON 0 - 3 4 • 6 7 .. 10 ll • 16 17 • 21 GREATER THAN 21 TOTAL 

N O,OQ?.636 0.004623 Q,00(1000 0.000000 0.000000 0.000000 Qr007259 

NNE o.001e2e Q,0032'3 0.000000 0.000000 0.000000 0,000000 Or0050fl2 

NE Q,0027,5 o •. po256B 0.000000 0.000000 01000000 0.000000 0100'323 

ENE 0.002010 p,0032!!3 0.000000 0.000000 01000000 0.000000 Q1Q05323 

E 0.006225 p.003938 01000000 0.000000 0.000000 0.000000 ·p10l0163 

ESE !'),OQ~505 0.007192 0.000000 01000000 0,000000 p.000000 01016696 

SE 0,007528 (!,QQ6So7 0,000000 0,0000!10 01000000 o,ooo000 01014035 

sse 0,002926 ci,002397 Q,000000 0,000000 0,000000 0,000000 01005323 

~ s 0,002908 ci,004110 0,000000 0,000000 0,000000 0,000000 01007017 I 
-.J SSW 0,002089 0100Ls•1 0.000000 0 1000000 0,000000 0,000000 01003630 t-..> 

SW 0,003652 p,002397 01000000 01000000 01000000 0.000000 01006049 

WSW 010020!!9 010020!15 01000000 01000000 01000000 p,000000 01004114 

w 0,001968 o,oole114 0.000000 0,000000 01000000 p,000000 01003872 

WNW 0,001404 0,002226 0,000000 0.000000 0,,000000 0 1000000 111003630 

NW Q,001888 p,002226 0,000000 0,000000 0 1000000 0 1000000 0 1po1t111t 

NNW 0,000596 0 10008,6 01000000 0,000000 01000000 01000QOO OeQQ1452 

T!JTAL 0.0520!!5 0,051027 0,000000 0,000000 0,000000 o,pooopo 

seLAUVE EBeQllENCY OF OCCURRENCE CF F STABILITY • 01103002 

RELATIVE FRfQllENCV OF CALMS _prsTBZBUTED ABpVE WITH E ST4B1LfTV • 0,0301U 

• • • 



. . . . ,... ...... . . . . .. ·-·- ·····~· ... -.. . . 

• • • . ' ' .. ·. 

ANNUA(: FREQUENCY DI SIRI eUTI QN STATION •14840 MUSKEGON MI B OBS 1973·7! 

SPE D K s 
D!RECIION 1 • 3 4 .• 6 7 • 10 11;. i 6 11·21 CBEATEB THAN 21 AVG SPQ TOTAL 

N 8 74 173 B5 4 l. s·, s 34!! 

NNE 7 45 72 ZS 0 0 7,9 149 

NE 10 !IS 66 20 2 0 7,, j53 

ENE 9 64 84 61 14 0 9.1 232 

E 25 112 179 199 25 2 9,B 542 

ESE 36 114 123 99 9 1 8,3 382 

SE 35 128 l 5't 110 6 l 7,B 404 

SSE 13 !19 75 46 2 Q B,L 197 . 
G'l s 10 78 po 208 76 22 12,0 '24 I 
-.J 
w SSW 11 :!6 120 .210 72 s 12.2 454 

sw 16 !!O 133 176 43 7 11;2 42!1 

WSW 10 .!50 134 104 11 0 9,B 309 

w 9 6!1 161 160 2e 2 10 4 42!! 

WNW !! '7 133 197 27 2 11'. l 421 

NW 12 44 119 16.5 n 6 11. z 377 

NNW 6 33 81 103 28 10 11 6 261 

AVG 3,0 ,., l 8~5 u·, :a 18·,4 2318 9 7 

TOTAL 222 1064 1937 1940 :378 59 

TOTAL NUMB Ell OF OBSERVATIONS • !!840 

TOTAL NU11BEll CJF CALMS • 240 

---------- ----------------------------
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ANNuAr BELATrve FREQUENCY ptSTBIBUTIQN STATION w14B4U MUS~EGON MI e OBS 1973.U 

D!BECTJON 0 . '.! 4 . .;. 6 7 . 10 l 1 . 16 17 . 2l GREATER TH4N 21 TOTAL 

N QI 00'3990 0.012671 Q,02962.3 0.01455!5 01000685 01000171 0 I 06lfl96 

N~E 0.002860 o.no77o5 O.OlB29 0 10Q42Bl 01ooopoo 01onooo0 p.021175 

NE 0100'3789 o,QQ941B 01011201 01003425 01000342 01000000 01028276 

ENE 01003874 010109!!9 01014384 01010445 01002397 01ooopoo 01042.Q59 

E 01008659 01019178 01030651 01034075 010042!11 01000342 01097186 

ESE 01010958 01019521 01021062 010169'2 01001541 01000171 OtQ70204 

SE 01011202 01021918 01026370 01013699 01001027 010Q017l 01074387 

(j) 
SSE 01004527 01oic103 01012842 01008219 01000342 01000000 01036034 

. I s 0,004524 0101~3'6 01022260 01035616 01013014 01003767 010925313 
-..J 
,;... SSW 01003386 01006164 01020548 01035959 01012329 01000~!!6 01079242 

SW 0,004849 Oo008S62 01022774 010301:n 01007363 01001199 01074693 

WSW O,OQ3630 o.ooB56Z 01022945 01017868 01001e04 01000000 01054828 

w 0 I 003906 01011130 01027568 01027397 01004795 01000342 0 I 07.5139 

WNW 0,002837 0.009760 01022774 01033733 0,004623 010Q0342 01074070 

NW 0100::1e44 01rl07!S34 01020377 o,ozBB3 0100!1308 01001027 01066344 

NNW 0 1002Z74 0100.!56!11 01013e10 01017637 0100479.!l 01001712 0•0459U 

T~IAL 01079109 0.102121 o,331678 0,3ll2191 01064726 0.010103 

TOTAL RELATIVI: FREQUENCY QF O~SERVATIONS • 1,000001 

TOTAL RELATIVE FREQUENCY OF CALMS DISTP.IBUTEO A:)OVE • 01041096 

• • • 



DEPARTMENT OF ATMOSPHERIC & OCEANIC SCIENCE 

The University of Michigan 
College of Engineering 
Space Research Building 
2455 Hayward 
Ann Arbor, Michigan 48105 

313/ 764-3335 • 

Mr. Walt Strodl 
Consumers Power Company 
212 West Michigan Avenue 
Jackson, Michigan 49201 

Dear Walt, 

September 24, 1975 

Enclosed are copies of figures which we have made in an 
analysis of wind data for locations near the Palisades 
plant. Data presented here are for the 55 foot tower 
(labeled TOWER or PTWR in the figures) and our station #3 
(labled P03A in the figures), for the months August through 
December 1973. We performed the same analyses for all 4 
of the wind stations in our two meteorological networks, 
although only the P03A data is included here since it is 
the most representative of the four stations for the 
Palisades site. Except as noted in the following discussion, 
the ·results for station P03A are very similar to results for 
all of the stations in our networks. 

Figures 1-5 are monthly wind roses for the Palisades 
tower. They are computer-drawn and produced by the same 
program which produced the wind rose plots. published in our 
second data report. The. fact that there is no number in 
the center of any of the plots indicates that calms were 
recorded at the. tower zero percent of the time (to the 
nearest whole percent) in any particular month. We found 
only two hours of calm at the tower (both in August) during 
the entire 5 months. An apparent 5~ day period of calm in 
December was due to a frozen instrument and was discarded 
as missing data. 

A word regarding our data processing techniques is 
appropriate here to aid in interpreting the percentage of 
calms reported at P03A for the same 5 months. The percentage 
frequency tables and wind roses published in our data reports 
are based on hours when both wind direction and wind speed 
sensors were operating. However, in an attempt to recover 
as much data as possible, a "calm" indication by either 
sensor was used as data for both wind speed and direction, 
even when the other was inoperative. This procedure 
tended to weight the recovered data with calms. In producing 
the percentage frequency tables, an hour of data was con~idered 
"calm" if the average wind speed for that hour was less than 1 
mile per hour, and/or if the wind direction trace slowly 
meandered across the span of the chart with little or no 
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flucation. In all other stages of processing, however, 
data were "calm" if the average wind speed was less than 
0.5 mph. 

We have recently improved our processing techniques 
so that the~ eliminate the inconsistencies mentioned above. 
In the future, when wind speed data are significantly more 
complete than wind direction data for a particular month, 
two estimates of the percentage of calms will be given: 
1) an estimate based only on the hours of joint data from 
both sensors, and 2) an estimate based on operation of the 
wind speed sensor by itself. Table I compares our published 
calm percentages at station P03A to calm percentages based 
solely on operation of the wind speed sensor. 

The differences for August through October are due to the 
re-definition of "calm," since the hours of data are nearly 
the same. The larger November and December differences are 
due to the larger data base. 

Figures 6~10 show the diurnal variation of three variables 
for each of the five months. The bottom graph plots average 
wind speed (mph) at the two stations. All points are plotted 
at the end of the averaging hour (e.g. points plotted at 
0400 are averages for the period 0300-0400). The middle 
graph shows the normalized number of calms. · The number of 
calm observations was multiplied by the ratio of 30/N, 
where N = total number of observations for a particular hour. 
For most months 30/N was close to 1.0, since N was always 
greater than or equal to 27. The use of normalizing factor 
facilitates comparisons when there are a few missing observations. 
The graph at the top of each figure shows the vector resultant 
wind direction for each hour of the day. The vector resultant 
wind is arrived at by breaking down every observation of 
wind speed and direction into north and east components, 
summing over all observations, dividing by the number of 
observations, and finally recomputing the resultant vector 
from the two components. Only the direction of the resultant 
vector is plotted in this graph. 

Figures 11-15 show the number of hours of calm at P03A 
as a function of the tower wind direction. A brief 
discussion of figures 6-15 follows. 

August P03A wind speed shows a marked diuranal variation 
with a maximum at 1300 and minimum at 2200. Tower wind speed 
shows a bimodal variation with maxima at 1600 and 0300 
and minima at 2000 and 0900. The plot of number of calms 
shows that nearly all the calms at P03A occurred between the 
hours of 2000 and 0800, and that those calms occurred on about 
half of the nights in the month. The "calm rose" (figure 11) 
for August shows that those calms at P03A occurred mostly 
with winds from the SE quadrant at the tower. The plot 
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of resultant wind direction shows nighttime SE winds at the 
tower, shifting through SW to NW during the day. Because 
of the many calms at P03A, the nighttime resultant wind 
directions are based on a smaller sample of wind directions. 
Data from our other stations (which had fewer calms) follow 
the P03A data closely between 0900 and 1900 and follow the 
tower data closely between 2200 and 0700. 

September Data for September are very similar to those 
for August. P03A wind speed has a maximum at 1200 and minimum 
at 2100. Tower maxima are at 1400 and 0500 and minima at 
2000 and 0700~ The plot of calms again shows that calms 
occur at night, although there are fewer from 0400~sunrise 
in September. The calm rose shows the same characteristic 
as the one for August, i. e~, calm conditions at P03A. are 
associated with nighttime SE winds at the tower. The plot 
of resultant wind direction shows the same shift from off­
shore winds at night to onshore winds during the day 
at the tower. In September the shift begins between 1100 
and 1200, two hours later than in August. The change 
in direction is fairly steady at both stations and continues 
right throught NW and N to E at 1900-2000. Because of the 
large number of calms, P03A direction at.night is quite 
variable. 

October This is a transition month. The overall 
P03A wind speed is greater than in the two previous months, 
and the d~fference between the daytime maximum and nighttime 
minimum is less pronounced. The absolute maximum occurs 
at 1200 and the absolute minimum occurs at 0400. A localized 
secondary maximum occurs at 2400 and a secondary minimum 
occurs at 1900-2000. The tower, which had been having the 
absolute maximum in the afternoon, now has .the absolute 
maximum at 2400 with the absolute minimum at 1800. 
The variation exhibited by P03A (and our other operating 
statioh this month) is not evident in the tower data. Calms 
at P03A are fewer in number than in the two previous months, 
but tend to begin earlier and/or end later. The calm 
rose again shows that these calms occur with winds at the 
tower from the SE quadrant. The two directions SE and SSE 
are highly preferred. The glot of resultant wind direction 
shows an almost constant 40 difference from 1100-2400, 
with P03A generally W and the tower NW. The nighttime 
variability of tower resultant wind direction is apparently 
due to ·a large number of moderate NW and SE winds which 
occurred on different nights and tended to cancel each other 
in the vector calculations. 

November Wintertime characteristics of wind speed and 
direction are evident this month. Average wind speed at P03A 
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has increased and the amplitude of the night-day difference 
is reduced considerably. Maximum is at 1400 and minimum at 
0400-0600. Tower wind speed shows general informity through­
out the day with the maximum at 0100 and minimum at 1100. 
The number of calms is much smaller than in previous months 
and are at a maximum near sunrise. The calm rose again shows 
that calms at P03A are associated with SE winds at the tower. 
No calms occurred with winds from WNW through NE. There is 
little variation of wind direction throughout the day at either 
station, with P03A averaging about 40° counter-clockwise 
of the tower. Except for the 0700-1000 period, the resultant 
direction for P03A was nearly identical to that for the other 
stations in our network. 

December This month is similar to November in many 
ways. Both stations show a small diurnal variation in wind 
speed with the P03A maximum at 1600 and minimum at 0700. 
The tower minimum is also at 0700 with the maximum at 2400. 
The number of calms is quite small and again reaches a maximum 
near sunrise. December calms at P03A occurred only with NE, 
E, ESE, SE, SSE, and S winds at the tower. The variation 
of resultant wind direction is generally reversed from that 
of August, i.e., in December onshore winds occur at night 
and offshore winds occur during the day. The amplitude of the 
variation is greater at the tower than at P03A . 

We hope that these graphs and description are useful to 
you. Please contact Ed Ryznar or myself if you have any 
questions. 

Sincerely, 
""', ./')/ ', i 

·_,..11_,1t_,cl-~,_f (\--: U~~ie,u.;;; t .. -r' ~ .. . 
Michael R. Weber 

MRW:ss 



Table I 

Comparison of Calm Percentages 

Published (Calm < 1. 0 mph) Based on ws only (Calm < 0. 5 mph) 

Month Hours of Data Calm % Hours of Data Calm % 

Auqust 73 744 30.4 744 28.2 

September 716 29.3 717 24.8 

!October 692 25.0 690 22 .9'. 

[November 576 13.0 720 8.1 

December 402 10.4 657 4.9 

• • • 
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This manual sets forth quaJ.ity assurance (QA) criteria appli­

cable to Consumers Power Company's operating nuclear power plantso This 

standard has been developed by the staff of the Bulk Power Production 

Department of Consumers Power Company. It is intended to apply to 

members of the Nuclear Plant Staff and activities under their control 

and the Bulk Power Production General Office staff and activities under 

their control as they relate to the operation and maintenance of nuclear 

power plants once the plants have become the responsibility of the Bulk 

Power Operations Department. 

This QA Manual uses, as a basis, criteria published by the 

United States Atomic Energy Commission (AEC) in the Federal Register. 

Specifically, the criteria used as bases are those published in the Fed­

eral Register, Volume 35, No 125, as an Amendment B to 10 CFR 50, June 27, 

1970, entitled "Quality Assurance Criteria. for Nuclear Power Plantso" 

Consumers Power Company recognizes that Append.ix B of 10 CFR 50 applies 

to all activities affecting safety-related f'unctions of structures, sys~ 

terns and components including designing, purchasing, fabricating, han­

dling, shipping, storing, cleaning, erecting, installing, inspecting, 

testing, operating, maintaining, repairing, refueling and modifying. 

This manual is intended to outline QA requirements for Consumers Power 

Company nuclear plants which are under the control of the Bulk Power 

Operations Department of Consumers Power Company. This manual is in­

tended as a policy manual only. Plant and GeneraJ. Office procedures 

covering QA activities will be written, approved, and implemented which 

coinply with the spirit and intent of this manual • 



• 

1. INTRODUCTION 
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The purpose of this QA Manual is to provide a unified general 

plan for the establishment and execution of quality assurance activities 

for Consumers Power Company's operating nuclear power plants. 

1.2 Scope 

This manual provides requirements and guidelines for operation 

and maintenance of structures, systems and components whose satisfactory 

performance is required: (1) to prevent accidents that could cause undue 

risk to the health and safety of the public and (2) to mitigate the conse­

quences of such accidents if they were to occur. The requirements apply 

to activities affecting quality of items including designing, purchasing, 

fabricating, handling, shipping, storing, cleaning, erecting, installing, 

inspecting, testing, oper~~ing, maintaining, repairing, refueling and modi­

fying. This manual applies to the Bulk Power Production Department of 

Consumers Power Company in carrying out its responsibilities for safe 

operation of its nuclear power plants. Each plant will designate systems, 

positions of systems, equipment and activities which are within the scope 

of this manual. 

1.3 Responsibility 

It is the responsibili~y of Consumers Power Company's Bulk Power 

Production Department to establish an effective quality assurance program 

for the operating nuclear plants consistent with the provisions of this 

manual. This responsibility may be delegated in part to other third party 

organizations, but primary responsibility shall be retained by Consumers 

Power Company. This requirement shall in no way relieve or diminish the 

responsibility of any vendor or contractor furnishing goods or services 

under the terms of the quality assurance program for execution of his 

assumed portion of the quality assurance program. 

1.4 Definitions 

Tlle following definitions are provided to assure a uniform 

understanding of select terms as they are used in this manual. 

Contractor - Any organization under contract for furnishing 

items and services to Consumers Power Company in compliance with this 

manual (synonymous terms are "vendor" a.nd "supplier"). 
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Deviation - A characteristic of a structure, system or component 

failing to conforl!l to a specified requirement; an action of a person fail­

ing to conform to detailed procedures. 

Characteristic - Any property or attribute of' an item, process 

or service that is distinct, describable and measurable as conforming or 

nonconforming to specif'ied requirements. 

Documentation - Any written or pictorial inf'ormation describing, 

defining, specif'ying, reporting or certifying activities, requirements, 

procedures or results. 

Nonconformance - A characteristic of' an it.em that does not 

conform to a specified requirement. 

Operation - (Nuclear Plant Operation) - Activity on the part 

of members of the Bulk_Power Production Department of Consumers Power 

Company or its representatives to produce power, put plant systems in 

order to produce power or bring the plant to shutdown status from a 

power-producing condition. 

Quality Assurance - Quality assurance is a planned, systematic 

audit and control of the quality program to insure that adequate quality 

control program elements are being implemented to provide confidence that 

plant systems and components operate reliably and safely. 

Quality Control - Quality control is the detailed and systematic 

inspection testing and docmnentation to insure that a material, process, 

component, system or facility is in accordance with predetennined quality 

and design requirements. 

Repair - The process of restoring a nonconforming item charac­

teristic to an acceptable condition, although it may not conform to a 

specified requirement. 

Rework - The process by which a nonconforming item is made to 

conform to specified requirements. 

Maintenance - The process of performing repair, rework or actions 

necessary to negate need for repair or rework (ie, preventive maintenance). 

Objective Evidence - Any information regarding the quality of an 

item which can be verified. Evidence must be expressed in terms of specific 

quality requirements or characteristics pertinent to the acceptability of 

the material. The quality characteristics are identified in the drawings 

and specifications which describe the product. 
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2. QUALITY ASSURANCE PROGRAM 

2.1 ?urpose, Scope 
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This Quality Assurance Manual establishes a plan to comply with 

applicable codes such as the ASME Boiler and Pressure Vessel Code. The 

program includes provisions for application of methods and techniques of 

assuring quality that are contained in standards such as proposed standard 

ANS 3.2 (Administrative Control for Nuclear Power Plants). 

Written policies, procedures and instructions shall document the 

activities con:q>rising the quality assurance program and identify the indi­

viduals or groU,Ps responsible for their planning and implementation. 

Written procedures shall identify the items and services covered by the 

quality ass~ance program. 

This manual establishes the policy that activities affecting 

quality are to be accon:q>lished under suitably controlled conditions. The 

need for special control, job skills, tools and test equipment is recog­

nized. The program recognizes the need for proper training and indoctrina­

tion of persons performing duties affecting quality. 

The Management of Consumers Power Company Bulk Power Production 

Department will periodically review the manual and the overall quality 

assurance program. If corrections or modifications are needed, they will 

be authorized by upper Management personnel. 

Items within each nuclear plant differ in relative safety, 

reliability, performance and importance. Various methods or levels of 

control and verification will be utilized to assure adequate quality 

methods or levels of control and verification shall be in accord with 

applicable codes, standards and other requirements and, in addition, 

should consider the following factors: 

1. The importance of malfunction or failure of the item to 

plant safet-y or reliability. 

2. The design and fabrication complexity or uniqueness of the 

item. 
3. The demonstrated quality capability of the organization per­

forming the work. 

4. The degree to which functional compliance can be demonstrated 

by inspection or test. 

5. The quality history and degree of standardization of the item. 
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3. ORGANIZATION OF PERSONNEL FOR IMPLEMENTING QA MANUAL 

3.1 Purpose, Scope 
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Proper administrative controls must be in effect and adhered 

to at a11 times to assure that decisions related to the operation of 

nuclear power plants are made at the proper level of responsibility 

and with the necessary technical advice. Many of these administrative 

controls exist in Plant Operating Instructions and the Plant Technical 

Specifications. Other procedures will be developed as necessary to 

comp1y with requirements of this manual.. Industry standards such as 

ANS 3.2 are to be used to proper~ structure, implement and maintain 

administrative control. The purpose of this manual is to delineate 

policies and individual authority and duties of persons and organiza­

tions performing quality assurance functions with respect to the opera­

tion cf Consumers Power's Nuclear Power Plants. 

3.2 Responsibility 

It is intended that each individual participating in the QA 

program clearly understands his duties and responsibilities. In order to 

accomplish this, the attached General Office and Nuclear Plant Organiza­

tional Charts are presented to delineate the authority and responsibility 

of key persons and organizations performing quality assurance functions. 

A description of the responsibilities of jobs shown qn the 

organizational charts is as follows: 



BULK POWER OPERATIONS - BULK POWER PRODUCTION - ~L OFFICE NUCLEAR ORGANIZATION CHART 

VICE PRESIDENT 
FOR BULK POWER OPERATIONS 

MANAGER - BULK POWER 
PRODUCTION 

ELECTRIC PRODUCTION SUPERINTENDENT 
NUCLEAR 

QUALITY ASSURAllCE 
ADMINISTRATOR 

I I I 
IUCLEAR FUELS CHEMICAL EllGlllEER HEALTH PHYSICIST llUCLEAR Ll-CENSE lllSTRUMEllT NUCLEAR PltOOUCTION 
ADMllll STRATOR ADMINISTRATOR Ell&lllEER ADMINISTRATOR 

BIG ROCK POINT 

I I I llUCLEAR OPERATIONS - ENGINEER 
SENIOR REACTOR SENIOR REACTOR NUCLEAR FUELS 

ENGINEER ENGINEER ENGi NEER 

I I I PALI SADES 
NUCLEAR OPERATIONS - ENGINEER 

STAFF STAFF STAFF 

Ml OLAND 
NUCLEAR OPERATIONS - ENGi NEER 

B-72 



NUCLEAR PLANT ORGANIZATIONAL CHART 

Plant 
Superintendent 

Assistant Plant 
Superintendent 

/ 

Quality Assurance 
Engineer 
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Electric Production Superintendent - Nuclear - The Electric Pro­

duction Superintendent - Nuclear has the responsibility for all nuclear 

activities within the Bullt Power Production Department. His department is 

responsible for implementing the quality assurance program outlined in this 

manual. 
Nuclear Fuels Administrator - The Nuclear Fuels Administrator 

is responsible for the technical direction of the operation of Consmners 

Power's nuclear reactors with respect to reactor core parameters and the 

administration of the Company's nuclear fuel resources. 

Nuclear Operations Engineer ~ The Nuclear Operations Engineer 

{for the plant involved) will provide support to the Electric Production 

Superintendent - Nuclear concerning plant operation and operation's li­

cense supporting requirements. The Nuclear Operations Engineer (for the 

plant involved) will coordinate all plant operations and maintenance with 

other electric production functions. 

Senior Reactor Engineer - The Senior Reactor Engineer is respon­

sible for physics design, review of plant operations (reactor core), physics 

support for licensing and for development methods, codes and verifications 

pertaining to physics. He is also responsible for assisting the Quality 

Assurance Administrator in implementing the quality assurance program outlined 

in this manual which relates to nuclear and hydraulic operating para.meters. 

Nuclear Fuels Engineer - The Nuclear Fuels Engineer is responsible 

for the preparation of technical specifications for nuclear fuel including 

fabrication, mechanical and thermal-hydraulic design, evaluating nuclear 

:f'uel bids, maintaining appropriate relationships with fuel suppliers during 

contract performance and evaluating performance of nuclear fuel. He will 

assist the Q;u.ality Assurance Administrator in implementing the quality assur­

ance program outlined in this manual as they relate to mechanical and thermal­

hydraulic performance of the fuel. The Quality Assurance Administrator will 

assist the Nuclear Fuels Engineer in conducting the nuclear f'uel quality 

assurance program as outlined in the Nuclear Fuel Quality Assurance Manual. 

Health Physicist - The Health Physicist Will provide support to 

the Electric Production Superintendent - Nuclear concerning health physics. 

He will assist the Quality Assurance Administrator in implementing the quaJ.ity 

assurance program which relat~s to health physics operations in the plants. 

I 
• I 
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QuaJ.ity Assurance Administrator - An experienced well-quaJ.ified 

engineer will. be assigned the duties of General Office QA Administrator by 

the Electric Production Sup~rintendent - Nuclear. The General Office QA 

Administrator shall report to the Electric Production Superintendent -

Nuclear. The QA Administrator is responsible for maintaining the quality 

assurance program on operational nuclear power plants. He will deal on a 

functional basis with those assigned the duties of nuclear plant Quality 

Assurance Engineers. 

Nuclear Plant Superinte~dent - The Nuclear Plant Superintendent has 

the responsibility for all activities occurring in his operational nuclear 

plant. He or his designated alternate shall undertake this responsibility. 

This responsibility shall include that of maintaining an effective in-plant 

quality assurance program per the requirements of this manual. 

Assistant Plant Superintendent - The Assistant Plant Superintendent 

assists the Plant Superintendent in maintaining the in-plant quality assur­

ance program. He can act as the superintendent's representative in carrying 

out his responsibilities to the quality assurance program. 

Plant Quality Assurance Engineer - An experienced well-qualified 

engineer will be assigned the duties of Plant QA Engineer by the Plant 

Superintendent. The QA Engineer (Plant) reports directly to the Plant 

Superintendent. · He has the authority, delegated by the Plant Superin­

tendent, to conduct the in-plant quality assurance program. He deals 

on a functional basis with the General Office QA Administrator. 

The Plant QA Engineer will be supported in implementing the pro­

gram by the plant supervisory staff as described in Appendix A of the Plant 

Operations Manual. 
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4.1 General 
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Measures shall be established to assure that the applicable 

specified design requirements, such as design bases, regulatory require­

ments, codes and standards that served as bases for original plant design, 

construction and licensing, are maintained when the Built Power Production 

Department assumes responsible operations control. The original design 

and licensing·bases as translated into specifications, drawings, procedures 

and instructions shall be maintained and kept current with appropriate re­

visions where necessary. Where changes or deviations or quality standards 

are justified, they shall be adequately identified, documented and controlled. 

4.2 Interface Control 

Interface control measures are to be established with cognizant 

parties in the process of design review and control. The parties involved 

are the Nuclear Plant Operating Staff, the General Office Built Power Pro­

duction Staff, and equipment manufacturers, designers or consultants. 

4o3 Design Verification 

Design control measures shall provide for veri:f'ying or checking 

the adequacy of design in cases where equipment purchased differs from 

original plant equipment or such equipment is not designed per specific 

accepted code requirements. Control of design can be accomplished by design 

reviews, by the use of alternate calculational methods or by the perfonn­

ance of a suitable testing program. The verification wlll be perfonned by 

persons other than those responsible for the original design. The results 

of design verification are to be documented. 

4.4 Change Control 

Design changes modifying a base design (including field changes) 

shall be subject to design control measures • 
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5.1 Pur,Pose, Scope, Responsibility 
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Measures shall be established to ass\Jre that applicable regu­

latory requirements, design bases and other requirements which are neces­

sary to assure adequate quality are included or referenced in the docwnents 

for procurement of items and services. In accomplishing this task, pro­

curement documents will normally be initiated by the Plant Staff. Their 

content, with respect to applicable regulatory requirements and design 

bases, will be reviewed by both Plant Staff and General Office Personnel 

before they are approved f'or submissi'on to Consumers Power Company Pur­

chasing Department for purchase of the requested equipment. 

Procurement documents should include provisions for the following 

as applicable: 

1. Basic technical requirements such as drawings, specifications, 

codes, tests and inspection requirements and special packaging and shipping 

instructions. 

2. Source Surveillance and Inspection - The procurement documents 

should include provisions for access to the plant facilities and records 

for source surveillance and inspection when the need for such surveillance 

or inspection has been determined. The surveillance and inspection can be 

performed by Consumers Power Company or its agent. 

3. Supplier Quality Assurance Program - Where applicable, the 

procurement documents should request that the supplier :f'urnish his Quality 

Assurance Manual and indicate the portion or portions of this manual appli­

cable to the items or services being purchased. 

4. Documentation - The _supplier shall be informed of records to 

be prepared, maintained, submitted and made available for review, such as 

drawings, specifications, wel!tlng procedures, procurement document's, in­

spections and test records, personnel and procedure qualifications and 

material, chemical and physical test results • 



• 

• 

• 

6. INSTRUCTIONS, PROCEDURES AND DRAWINGS 

6.1 Pu:rpose, Scope 

11 
Rev 0 

8/14/72 

Activities significantly affec-l:;ing the safety of operation and 

maintenance of nuclear plants are to be governed by documented instruc­

tions, procedures and drawings of a type appropriate to the circumstances. 

Such activities will be accomplished in accordance with these instructions, 

procedures and drawings. Instructions, procedures or drawings shall in­

clude appropriate quantitative or qualitative criteria for determining that 

significant activities have been satisfactorily accomplished. 

Significant activities affecting quality of operation and main-

tenance shall be described in documents such as: 

1. Operating Instructions 

2. Test Procedures 

3. Maintenance Procedures 

4. Equipment Instruction Books 

5. Shop and Field Construction Drawings 

6. Procedure Manuals (ie, Company Welding Procedures) 

6.2 Responsibility 

The Nuclear Plant Superintendent is responsible for assuring 

that the work forces unde;r his control have adequate instructional material 

to satisfy principles set forth in Section VI, Paragraph 6.1 of this man­

ual. The Plant superintendent, or his designated representative, has the 

authority to supersede written instructional material provided such changes 

are based on sound .Principles and reasonable judgment. The Nuclear Plant 

SUperintendent is responsible to the Electric Production Superintendent -

Nuclear insofar as maintaining and following proper instructions, procedures 

and drawings • 
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7.1 Purpose, Scope 
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Administrative measures shall be established to control the 

issuance of documents such as instructions, procedures and drawings, 

including changes thereto, which prescribe activities significrurl;ly 

aff~cting quality of operation and maintenance. 

These measures as a minimum are intended to insure that 

documents, including changes, are reviewed for adequacy and approved 

for .release by authorized personnel and are distributed to appropriate 

people who have need for such documents at the location (nuclear plant) 

where the work is being performed and in the General Office where some 

of the work ef'f'ort is reviewed. and audited. Changes to documents shall. 

be ~eviewed and approved by the same organizations that performed the 

original review and approval unless another responsible organization 

is specifically designated by the Electric Production Superintendent -

Nuclear. Those reviewing the documents shall have access to pertinent 

background information upon which to base their approval and shall have 

adequate understanding of the requirements and intent of the original 

document. 

7.2 Responsibility 

Document control measures should provide for: 

1. Identification of individuals or organizations responsible 

for preparing, reviewing, approving and issuing documents and revisions 

thereto. 

· 2. Means for identifying the proper documents to be used in 

performing the activity. 

3. Means for coordination and control of documents that 

interface operations and maintenance activities. 

4. Means for ascertaining that proper documents are being used. 

The Nuclear Plant Superiµtendent is responsible for assuring that 

his plant work force has properly reviewed and approved documents of cur­

rent issue for use in performing activities affecting quality. Where docu­

mented review and approval by General Office Personnel is required, the 

Electric Production Superintendent ... Nuclear shall assure that such docu­

ments are properly processed and forwarded to the Plant Superintendent for 

further ~eview and approval or use. 
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8. CONTROL OF PURCHASED MATERIAL, EQUIPMENT AND SERVICES 

8.1 ~ose, Scope 
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Measures shall be established to assure that purchased items 

(items and services which affect the safety and/or reliability of the 

nuclear plant) and services, whether purchased directiy or through con­

tractors, conform to the purchase documents. Means of accomplishing the 

above include source sel.ection, inspection and evaluation, objective 

evidence of quality (ie, success of prior dealings with a given vendor) 

and examination of goods upon delivery. 

Source surveillance may.be performed when one or more of the 

· following conditions applies: 

1. Quality cannot be verified subsequent to assembly or shipment. 

2. Consequences of failure to meet specified requirements would 

have a significant effect on safety or reliability. 

3. The importance or complexity of the product justifies special 

attention. 

Documentary evidence that items conform to the procurement re­

quirements shall be available at the nuclear plant site or at vendor's fa­

cilities prior to the installation of such items. Documentary evidence 

shall be retained at the plant site and shall be sufficient to identify that 

the specific requirements such as codes, standards and specifications are 

met by the purchased item. Where not precluded by other requirements, such 

documentary evidence may take the form of written certifications of con­

formance which identify the requirements met by the items. 

8.2 Responsibility 

The Electric Production Superintendent - Nuclear shall be responsible 

for insuring that proper control of purchased material, equipment and ser­

vices is maintained. He is supported in this task by the Nuclear Plant 

Superintendent. Purchase documents are to be prepared by the General Office 

Staff or the Nuclear Plant Staff. Each group shall review the purchase 

documents for proper reference to applicable codes, standards, drawings and 

procedures. General Office Staff, Nuclear Plant. Staff or both shall take 

part in source inspection and evaluation and receiving inspection • 

__ I 
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9. IDENTIFICATION AND CONTROL OF MATERIALS, PARTS AND COMPONENTS 

9.1 Purpose, Scope 

Measures shall be established for the identification and con­

trol of materials, parts and c~onents affecting the safet~ of. operation 

of nuclear power plants. Such measures will operate to control purchased 

material, parts and components as they are received at operational nu­

clear power plants. Measures such as physical identification, physical 

separation or procedural control or combination thereof shall be used as 

appropriate. Identification may be on the items or on records traceable 

to the item as appropriate. 

Where identification marking is employed, the marking shall be 

clear, unambiguous and indelible. Markings should be transferred to each 

part of an item when subdivided and shall not b.e obliterated or hidden by 

surface treatment or coatings unless other means of identification are 

substituted. 

These identification and control measures shall provide for com­

paring an i_tem received at a nuclear plant to an applicable drawing, speci­

fication or other technical document. In addition, when cqdes, standards 

or purchase specifications require traceability of materials, parts or 

components to specific inspection or test records, the program shall be 

designed to provide such traceability. In the absence of specific re­

quirements, the identification and control requirements of this standard. 

will be satisfied by any program which assures that accep·table materials 

and processes have been used in the finished product and the item finds 

its proper place in the nuclear plant operation or maintenance system. 

9.2 Responsibility 

The Nuclear Power Plant Superintendent shall be responsible for 

devising, implementing and maintaining the identification and control 

program. 
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10. CONTROL OF SPECIAL PROCESSES 

10.1 Purpose, Scope 
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Measures shall be established to assure that special processes, 

including welding, heat treating and nondestructive examination, are 

accomplished under appropriate conditions in accordance with applicable 

codes, standards, specifications, drawings, criteria and other special 

requirements using qualified personnel and procedures. Personnel shall 

be qualified under currently applicable AEC, ASME, ANS, IEEE, ASCE and 

ANSI Codes a.nd Standards. Documentation shall be maintained for cur­

rently qualified personnel, processes and equipment. 

10.2 Responsibility 

If the General Office Staff is responsible for the special 

process used, the Electric Production Superintendent - Nuclear shall be 

responsible for assuring the control of special processes. If the special 

process being applied is the responsibility of the Plant Staff, the Nu­

clear Plant Superintendent sha.11 be responsible for assuring that the 

special process being applied is properly controlled. 
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A program :for inspection of materials, equipment, processes or 

services purchased shall be established and executed during manufacturing, 

construction and/or installation by or :for the organization responsible 

for f'urnishing the item or services to assure the item conforms to appli­

cable drawings, specifications, instructions and procedures. The inspec­

tion shall be performed by individuals other than those who perform the 

activity being inspected. The inspection program applied to purchased 

materials shall be sufficient to assure the appropriate level o:f quality. 

I:f mandatory inspection hold points a.re necessary, which require 

witnessing or inspection by the purchaser or his designated representative, 

the specific hold points shall be indicated in the appropriate purchase 

document. Such consent shaJ.l be documented prior to the continuation of 

work beyond the designated hold points. 

A program for in-service, nondestructive inspection of completed 

systems, structures and components shall be planned and executed by 

Consumers Power Company. This inspection program shall comply with the 

requirements of the ASME Code, Section ll, and/or th~ plant technical 

specifications. 

In situations where it is warranted, the equipment received at 

a. Consumers Power Company nuclear plant shall be visualJ..y and/or dimen­

sionally inspected. . The purpose of such inspection will be to search for 

shipping damage. 

Where it is warranted, Consumers Power Company may visit sup­

pfier' s facilities for the purpose of inspecting equipment in process of' 

fabrication. The inspection shall be performed by Consumers Power Company 

or its agent • 
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12. TEST CONTROL 

12.1 Purpose, Scope 
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A test program shall be established to assure that all testing 

required to demonstrate that the item will perform satisfactorily in ser­

vice is identified and performed in accordance with approved written test 

procedures. The test procedures used shall. take account of the intended 

function of' the item, acceptance limits, a.nd design criteria. Test pro­

grams shall include as appropriate prototype qualification tests, proof 

tests prior to installation or service, preopera.tional tests as well as 

operational tests to verify continued satisfactory perform.a.nee during 

operation. 

Test procedures shall be sufficiently detailed to determine that 

prerequisites for a given test have been met, that adequate instrumenta­

tion is available and used and that necessary monitoring is performed. 

Test results shall be documented and evaluated to assure that 

test requirements have been satisfied. 

12.2 Responsibility 

The Nuclear Plant Superintendent is responsible f'or assuring 

that test procedures are ~eveloped and available as needed. He shall 

a.lso assure that approved test procedures are used appropriately and 

properly evaluated. The Superintendent or his representative shall 

approve all test procedures. 

Test procedures and testing schedules shall be those documented 

in Plant Technical Specifications, Operating Procedures Manuals and Test 

Procedures Manuals • 
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13.1 Purpose, Scope 
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Measures shall be established to assure that inspection and test 

measurement equipment is kept in proper order. Inspection and test devices 

used shall be properly controlled, calibrated, ma.intained and adjusted at 

specified intervals consistent with normal use periods and equipment re­

quirements. 

Control measures shall include provisions for test equipment 

identification and for detel'mining calibration status by marking on the 

equipment or records traceable to the equipment. 

Procedures shall be provided for periodic calibration and testing 

of plant instrumentation. Examples of instruments are interlocks, alarm 

devices, sensors, signal conditions, and protective circuits. The pro­

cedures shall have provisions for meeting surveillance schedules and for 

assuring measurement accura.cies adequate to keep safety parameters within 

operational safety limits. 

13.2 Responsibility 

The Nuclear Plant.Superintendent shall be responsible for im­

plementing and controlling ~ effective program of measurement and test 

equipment usage • 
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14. . HANDLING, STORAGE AND SHIPMENT 

14.1 Pur,Pose, Scope 

19 
Rev 0 

8/14/72 

Measures shall be established to control handling, storage, 

shipping, cleaning, packaging and preservation of material and equipment 

that has a. significant effect on the quality and safety of plant opera­

tion and maintenance. The intent is to prevent damage, deterioration and 

loss. 

Specific written procedures for handling, storage, packaging, 

shipping and preservation of critical items should be used. Special 

attention should be given to providing adequate marking and labeling for 

packaging, shipment and storage of articles and materials. 

Reasonable engineering judgment based on pa.st successful ex­

perience sha.11 be used when special handling, storage, packaging and · 

shipping situations are encountered {such as the need for spe~ial inert, 

protective environments). 

14.2 Responsibilit-y 

The Nuclear Plant Superintendent shall be responsible for 

implementing and maintain:i.ng an effective program for handling, 

storage and shipment of quality related items • 
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15. INSPEC'l'ION, TEST AND OPERATING STATUS 

15.1 Pur;pose, Scope· 
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Measures shall be established to identi:f'y" inspection and test 

status. These measures shall provide means of posi"l;ive identification 

of status to assure that required inspections and tests are performed 

and evaluated before proceeding wlth further operation or use of a 

system, component or item of material. The inspection and test status 

shall be maintained on the system, component, or material or on records 

traceable to them. 

Measures shall also be established for indicating the operating 

status of systems and components of the nuclear power plant, such as 

tagging valves and switches to prevent ina.dverten·I; operation. 

15.2 Responsibility 

The Nuclear Plant Superintendent shall be responsible for 

establishment and maintenance of an inspection, test and operating status 

monitoring system. This system shall be documented in the form of oper­

ating and test procedures approved by the Plant Superintendent. The 

·system may be augmented by written adm:l.nis·l;rative procedures • 
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16. NONCONFORMING ITEMS 

16.l Pul"pose, Scope 
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Measures shall be esti;;.blished to control items or services which 

do not conform. to requirements in order to prevent their inadvertent use 

or installation. These measures shall include, as necessary, procedures 

for identification, documentation, segregation, disposition and notifica­

tion to affected organizations. Nonconforming items shall be reviewed and 

accepted, rejected, repaired or reworked in accordance with documented 

procedures. Repaired or reworked items shall be reinspected in accord­

ance with applicable procedures. 

Measures which prevent further processing, delivery, installa­

tion or operation of a defective item pending a decision on its disposi­

tion shall be established and maintained. Nonconforming items shall be 

resolved by acceptance "as is" by scrapping or repairing the defective 

item or by rework to complete or correct to a drawing specification. 

Measures for identifying and controlling nonconforming items shall pro­

vide for documentation veri:f'ying the resolution of nonconforming items. 

Control of nonconforming items by tagging, marking or other means of 

identification is acceptable where physical separation is not practical. 

16.2 Responsibility 

The Nuclear Power Plant Superintendent shall establish and 

maintain measures to assure proper identification and control of non­

conforming items significantly affecting quality and safety of plant 

operation and maintenance • 

- I 
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17. CORRECTIVE ACTION 

17.1 fyl.l>ose, Scope, Responsibility 
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Measures sha11 be established to assure that conditions adverse 

to quality such as failures, mal:f'unctions, deficiencies, deviations, 

defective material and equipment and nonconformities are promptly identi­

fied and corrected. Where significant conditions adverse to quality 

exist, measures shall be taken to assure that the cause o:f the condition 

is determined and corrective action is taken to preclude repetition. 

All such action shall be documented. Consumers Power Company Nuclear 

Plant Review Committee and Consumers Power Company Safety Audit and 

Review Boa.rd serve as the two groups responsible for reviewing such 

conditions adverse to quality and proper, safe and reliable operating 

performance • 



18. QUALITY ASSURANCE RECORDS 

18.l Ptu:Pose, Scope 
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Sufficient records shall be prepared as work is performed to 

f'urnish documentary evldence of the quality of items and of· activities 

. affecting quality. The records shall be adequate for use in the 

ilqplementation of the quality assurance program as outlined in this manual. 

The records shall include as a minimum the results of reviews, 

inspections, tests and audits. The records shall also include appropriate 

supporting documentation (such as qualifications of personnel). Inspec­

tion and test records shall, as a minimum, identi:f'y the inspector or data 

recorder, the type of observation, the results, the acceptability and 

the action taken in connection with any deficiencies noted. 

Consumers Power Company shall collect, record and store quality 

assurance data in a convenient form. Required records shall be identi­

fiable and retrievable. 

Requirements concerning appropriate review of quality assurance 

records generated at the Plant and General Office level shall be estab­

lished. Review requirements shall be established to assure ·that manage­

ment is adequately aware of situations with possible influence on the 

quality, safety and reliability of operating systems. 

Insofar as possible, records which correctly identi:f'y the as­

built condition of items in the plant should be maintained for the life 

of the plant by Consumers Power Company or its agent. These records shall 

be filed and maintained in facilities that provide adequate prevention 

against their damage or loss. 

18.2 Responsibility 

The Nuclear Plant Superintendent is responsible for maintaining 

adequate quality assurance records. The General Office Quality Assurance 

Administrator and the Plant Quality Assurance Engineer will assist in 

this regard. 
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19. QUALITY AUDI'.rS 

19.1 Purpose, Scope 
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Planned audits shall be carried out to verify compliance with 

all aspects of the quality assurance program. Audit results shall be 

documented and reviewed by management having responsibility in the area 

audited. Responsible management shall take necessary action to correct 

the deficiencies revealed by the audit. Consumers Power Company shall 

perform qua1ity audits: 

1. To provide an objective evaluation of compliance with 

established requirements' methods and procedures. 

2. To assess progress of assigned tasks. 

3. To determine adeq-µa.cy of quality assurance program 

perforJDQ.Ilce. 

4. To verify im;plementation of recommended corrective action. 

Audits shoUld include a.n evaluation of the implementation of 

the quality assurance program as well as surveillance of actual work 

areas, activities and work in processes related to the performance of 

activities affecting quality. The audits should also include review of 

pertinent documents and records. 

Quality audits should be conducted periodically or on a random 

unscheduled basis, or both. It is desirable to conduct audits when one 

or more of the following conditions exist: 

1. When it is necessary to determine the capability of a sub­

contractor's quality assurance program prior to awarding of contracts or 

purchase orders. 

2. When, after award of contract, sufficient time has el.a.psed 

for im;plementation of the quality assurance program and it is appropriate 

to determine that the organization is performing the f'unction as defined 

in the quality assurance program description, codes, standards and other 

contract documents. 

3. When extensive changes are made in functional areas of the 

quality assurance program including major reorganization and procedure 

revisions • 

! 
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4. When it is suspected that safety, performance or reliability 

of the item are in jeopardy due to deficiencies and nonconforme.nces in the 

qua.li ty assurance program. 

5. When a systematic independent assessment of program effec­

tiveness or item qua1ity or both is considered necessary. 

6. When it is considered necessary to verify implementation 

of required corrected actions. 

19.2 Responsibility 

Consumers Power Company personnel responsibie for auditing 

quality assurance and qualit-y control actiyities - Nuclear power plants -

shall be designated by the Electric Production Superintendent - Nuclear, 

or the Nuclear Power Plant Superintendent. Results of audits should be 

submitted to the Electric Production Superintenden·t; - Nuclear and the 

Nuclear Power Plant Superintendent for their review. These persons will 

be responsible for assuring that correctiv~ action is taken regarding 

deficiencies revealed during the audit • 
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20. OPERATIONAL CONTROL 

20.1 Purpo.se, Scope 
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Measures shall be established to assure that nuclear p1ants 

and their attendant equipment are operated, maintained and modified in 

accordance with the requirements and limitations of applicable codes, 

standards, specifications, plant licenses, technical specifications and 

predetermined safety restrictions. PJ.a.nning of operational activities 

shall inc1ude procedures which generally include schedules, charts or 

die.grams which outline checks, tests end inspections required to place 

and maintain the plant in operation. 

A maintenance and testing program sha.J.1 be developed that 

identifies systems or components which.are essential to the safe, effi­

cient and reliable operation of nuclear power plants. Administrative 

controls and check points for maintenance activity review evaluation, 

corrective action and feedback shall be included in the maintenance 

program. 

Modifications to plant or plant equipment affecting plant 

safety and reliability sha.11 be accomplished under the terms of this 

manual and attend.ant-written procedures. Procedures shall be developed 

and implemented for testing modified components, systems and subsystems. 

Testing shall establish component, subsystem or system:·integrity and 

shall provide for preoperational evaluation of performance prior to 

system operation. 

Maximum use will be made of industry approved standards such 

as ANS 3.2, Standard for Administrative Controls for Nuclear Power Plants, 

in maintaining adequate control of operations and maintenance. Consumers 

Power Company operations and maintenance procedures shall be f ormule.ted 

a.nd implemented as needed. 

20.2 Responsibility 

The Electric Production Superintendent - Nuclear sha.11 have 

overall responsibility for operational control. He aha.11 rely on his 

General Office Staff and individual Plant Superintendents to develop 

and implement operational control programs in nuclear power plants • 
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This document has been reviewed and approved by: 

CONSUMERS POWER COMPANY 

A. v. Hume, Manager of Bulk 
Power Production 

ieL~ 
if. L. Haueter, Electric 
Production Superintendent -
Nuclear 
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