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The Streamgaging Process
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New Technologies for Flood Measurements




T¢mp0rary Storm-Tide Mobile Networks
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Storm-Tide Sensor

Rapid Deployment
StreamGage

Storm Surge Data from Hurricane Rita - - Site: La9b
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https://water.usgs.gov/floods/FEV



USGS Static Flood Inundation Maps

USGS Streamgage Hydraulic Model Static map library showing multiple
‘ - -- layers of stage-indexed inundation
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2 USGSNWS Flood Forecast https://fim.wim.usgs.gov/fim/



IWRSS iFIM Development

* Quilting of NWS NWM, USACE
dynamic HecRas Maps, and USGS

static FIMs

 Coordinated development based
on storm forecasts

 Currently FUO to FEMA with
aspirations for public
dissemination through NWS NWC

e Plan envisions post-event
documentation and evaluation
(remotely sensed images, HWMs,
etc.
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Quick Response Flood Inundation Mapping
Multiple Remote Sensing Data Sources + Automated
Processing

Satellite Images +
Ground Observations

v

Al/ML Processing
Hydraulic Analysis

v

Detailed Flood
Inundation Maps

ﬂp%"”t ﬂ Jack Eggleston
A 74 jegglest@usgs.gov
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Remotely Sensed Dynamic Surface Water Extent

‘Missouri and Platte
Rivers Near '
Omaha/CouncH
'~'Bluffs
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FLOOD FREQUENCY
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Bulletin 17C — Progress on regional
skew

= USGS

scunse fora chunping werkd

@ Status of Regional Skew Studies, March 2019

Parts of Hydrolagic Units 07 & 09
Upper Mississippi and Red-Souris-Rainy
basins)

Guidelines for Determining Flood Flow Frequency
Bulletin 17C

Chapter 5 of
Section B, Surface Water

:souri River basin)
Book 4, Hydrologic Analysis and Interpretation ouT Terses

and Pennsylvania)

Techniques and Methods 4-B5
Explanation

Study completed and put

U.5. Department of the Interior
U.5. Geological Survey

Study complsted, report in progress

Study in progress {data review / modeling of skew)

Potential plannned

USGS



Paleoflood and historical data

= USGS :

science for a changing world

Prepared in cooperation with the U.S. Nuclear Regulatory Commission

Flood-Frequency Estimation for Very Low Annual
Exceedance Probabilities Using Historical, Paleoflood, and
Regional Information with Consideration of Nonstationarity

Bulletin 17C can make better use of
paleoflood and historical data because we can

describe it more fully now.

EXPLANATION

Annual peak streamiow, n

Scientific Investigations Report 2020-5065

U.S. Department of the Interior
U.S. Geological Survey

1100 1200 1 300 1500
Watar year
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EXPLANATION

Perception threshold, in
cubic feet per second

0 to infinity
12,000 to infinity
18,200 to infinity
28,300 to infinity
Censored flow
Interval flow
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HISTORICAL AND PALEOFLOOD ANALYSES FOR
PROBABILISTIC FLOOD HAZARD ASSESSMENTS -
APPROACHES AND REVIEW GUIDELINES

Ryberg, Harden, Friedman, O'Connor
Tuesday, 12:15 Eastern



StreamStats

* Most of the
nation has been
implemented
with regional
equations

* Evaluating
machine learning
alternatives

* New custom
functions

[ | Basins
I Fully implemented

[ | Delineation and basin characteristics only

I Undergoing implementation
[ | Not participating
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Urban hydrology: Mapping storm
rains for accurate basin delineation

EXPLANATION

®  \WatershedPoint

— Pipe
—— Stream
Watershed
Surface contribution only

Surface and pipe contribution




Fire-Hydrology (proof of concept)
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&%:\Wildfire Burn Scars are a

.

Before Fire During Fire After Fire

During Heavy Rain

Water Repellent soil

Water cannot penetrate water
repellent soil layer, so it runs off like
pavement which causes dangerous:

Flash Flooding
. . ) Mud & Debris Flows
Litter: organic material such as needles, leaves, grass, brush, bark.

Water Repellent Soils: formed when organic material such as trees, scrubs, plants and litter burn at high intensity, water Mudslides
repellent compounds are vaporized, and condense on cooler soil layers below, which prevents soil from absorbing water.
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FLOOD TRENDS
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What is the change in the magnitude of the 100-year
floodssince the 1970s?

Change (%
100-year flood S0 (%)
20 to 50
5to 20
-S5to5
-201to -5 B
=50 to -20 -
<-50 arid temperate cold

The magnitude and frequency of floods are changing substantially in different
climates of the globe.

Monitoring our rivers are critical because long-term records are necessary to
understand and communicate how major floods are changing relative to the past.

v L. Slater, G. Villarini, S.A. Archfield, D. Faulkner, R. Lamb, A. Khouakhi, Jiabo Yin, 2021, Global Changes in 20-
< USGS year, 50-year and 100-year River Floods, Geophysical Research Letters, in press.



Peak flow trends: interactive map

USGS Integrated Water Availability Assessments

mhrf

Basemaps

Land Use Layers @

Trend Selection

Available Trends @

nstantaneous Annual Peak Flows v

Trend period
O 1916-20150 1941-2015@ 1966-2015

Time-series assumptlon 0
@ INDE O AR

Surface Water Flow Trends in the Nation's Streams and Rivers
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UPDATING DESIGN FLOOD ESTIMATES AT SITES
WITH CHANGING VARIABILITY

Hecht, Barth, Ryberg, and Gregory
Tuesday, 11:45 Eastern
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