USGS Activities in the Russian River Basin:
Available Information to Support Adaptation
and Mitigation of Impacts of Extreme Events




Activities in Russian River Basin

« USGS streamgaging network

» National Inte?rated Drought Information
System (NIDIS): Russian River and
North Bay Pilot Study to establish a
drought early warning system

» Flood inundation mapping and
floodplain sedimentation in the Laguna
de Santa Rosa

» Future climate analysis

— unimpaired flows for water management
modeling of Russian River basin

— climatic boundary conditions for GSFLOW
surface water / groundwater model of Santa
Rosa Plain




National Integrated Drought Information System

“No systematic collection and analysis of social, environmental,

and economic data focused on the impacts of drought within

the United States exists today “Western GoVvernors
Association 2004

Public Law 109-430 (The NIDIS Act 2006)

“better informed and more timely drought-related
decisions leading to reduced impacts and costs”

(Www:dreught:goyv)




Regionally Tallored Drought Monitor and Out/ook

A& U.S. Seasonal Drought Outlook
January 10, 2012 aff Drought Tendency During the Valid Period

Valid 7 a.m. EST g . Valid January 5, 2012 - March 31, 2012

Intensity

rought impact Types:
[] DO Abnermally Dry ~ inant imoacts i Drought to persist or
[] D1 Drought - Moderate - sho a"; . B mtmg;ﬂ, P No Drought [
[ D2 Drought - Severe ] \ " g PostediPredicted — %"
I 03 Drought - Extreme X - Drought ongoing, some
\ L = Long n ; Depicts [Fnge-Ecale Tends based on Subjectively derlved probatiltes guidsd
M D4 Drought - Exceptional ¢ gy, ’ I improvement by short- and long-7ange SEHEtCa and dynamical farecasts. Short4am events
) | - Drought likely to improwe, — SUch a5 IndWidual SI0TME — CANNOT B2 AccUrately fonecas! more than a few days In agvance.
impacts ease Use caution for appications - such as crops -- that can be aMectad by such events.
“Ongoing” drought areas are approximated from the Drought Monkor (D1 o D4 Intensty).
I:l Drought development For weskly drought updates, see the latest U.S. Drought Monkor. HOTE: the green Improvement
likely areas Imply at i2ast 3 1-cateqory Improvement in the Drougnt Monitor intens Ly levels,
but do not necessarily Impty drought elmination.

The Drought Monitor focuses on broad-scale conditions,

Local conditions may vary. See accompanying text summary

for forecast statements. Released Thursday, January 12, 2012
htlp:Hclroughtmonitor.unl.eduf Author: Laura Edwards, WRCC, South Dakota State University

Challenge: NIDIS pilot design and implementation
of meaningful monitoring and prediction products
that effectively characterize and communicate
regional drought information



Regional Drought Early Warning Information
System: California Pilot Activities

Central Valley Fallowed

~ Land Monitoring

Service objective method to
remotely sense changes in
fallowed acreage due to water
shortage

.......



Floodplain Processes
Laguna de Santa Rosa

 Need to understand floodplain
processes, sedimentation, and flood

storage capacity.
« New Year's Day flood 2006
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Flood inundation mapping

Sedimentation

— Develop a conceptual model
of floodplain processes, along
with general sediment
budgets and rates

— Quantify spatially distributed
sedimentation

— Developed
2-D flow
model



Climate for Sonoma County:
current and future conditions — 4 scenarios

Precipitation, mm/yr
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e Russian Future Climate

— Downscale 4 future scenarios to
270-m, monthly/daily

— Calibrate monthly BCM

— Develop daily flow model for
RESSIM nodes 1910-2009

— Project daily scenarios 2000-2100

Russian River at Ukiah
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Future Streamflow Conditions

Maacama Creek at Kellogg
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GSFLOW: surface water/groundwater model of Santa Rosa Plain

GENERAL-HEAD
BOUNDARIES
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Wet year (1983)

Dry year (1977)
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PRMS Rainfall-Runoff daily model: GEDL A2 scenario

— historic —GA2 future =10-yr sliding mean historic =10-yr sliding mean future

g

g

g

5

|

A
I" LAY
W

‘ll
1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019 2029 2039 2049 2059 2069 2079 2083 2099
Water Year

Annual average streamflow (cfs)
w

—historic —GA2 future =10-yr sliding mean historic =10-yr sliding mean future

|
ALy
el
[

Annual recharge (inches)

1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019 2029 2039 2049 2059 2069 2079 2089 2099
Water Year




Climatic Water Deficit

Annual evaporative demand
that exceeds available water

Potential — Actual
Evapotranspiration

Integrates climate, energy loading,
drainage, and available soil
moisture storage

Vegetation independent (indicator)

Address irrigation demand Climatic

Water Deficit
(mm/yr)
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Generally increases with all future
climate scenarios

mm Water




Distribution of Climatic Water Deficit for Redwoods
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