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Global Warming

The increase in the eanrth’s
temperature as a result of
greenheuse gas emissions

Eliiects oceansi andier stiieams

Better termed - climate chiange:
When we're considerng
regionallor lecal effiects

Variapility in theramounis, and
timing oif precipivation:along
WithI TRcreases ik ailr
temperattre, generally;
translates Interncreases in
extremes
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Climate Change Projections

PROJECTED CHANGES IN ANNUAL TEMPERATURE, NORTHERM CALIFORNIA
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Climate Change SCenarfes

State off Callfermiais, currenity,
USing 12 prejection scenamnioes: 6
modelsiane 2 emission
Scenaries, to Investigate possile
fiuture climate changes

IPCC Eourth climate assessment
provides; recent moedel
Simulations

Emission scenanlios
— AZ; mediumEnlgh emisSsIons
— B low emiissions

Geophysical Elund DynRamicsritaln
(GEDL)



Global Climate Medels (GEIIS)
> Climate Change Scenanos

o Climate model data, precipitatien and ai: temperatures are
avallable fram the IPCC at 2.5 degree resoltiions, =275k

o |Model scenarios were doewnscaled terl/srdegree; 125kmusing
a constructed analegues method by Hidalgoe et all (Z20017)




Climate Change Scenarios

o Climate model data at 2.5 degree
resolution were dewnscaled o
1/8 degree, 12-kmj using a
constructed analegues; methoad
by Hidalgoe et al. (Z2007)

o [hese data were further
doewnscaled to 4-kmi usinga
gradient-inverse-distance-
sguared (GIDS) methed

o Statistical transformation was
USed te ensure that the climate
model and historical data have
Similar statisticall propemties: the
mean and standardl deviation| of
the 1970-2000 perodwere used
for corrections
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o [Data was further dewnscaled to
270-m using GIDS for moedel
application



Recharge and Runoff

Basin Chiaracienzatien Medel (BEV)

— RN EORIIRAN

— USes grid-hasedidataratany DENeselution

— calculates in=placerecharge e generated nofi

Potential’ evapotranspiratien (Prestey:liayier)

— splarfradiationimedelediusing tepograpiic
shading andicleudiness
— Vegetatien density.

Snew accumulation and melthasedren NWS
Snew-17: Viedel

Seils (STATSGO): hydraulic preperies and
depihdetermine sl siorage

Geolegy (state maps) ISiUsed (e estinale
pedreck permeaniiity

Precipitation and aiftemperaire availanie
using PRISV datasetsiand dewnscaled GEls
for fiuture: climates



Hydrology and Ecelogy
In a Changing Climate

Distributions o Water fllew:, Snow,
accumulatienrand melt, seil conditions;
and ether envirenmental attrinPutes Under
climate change: SCeEnanos; are necessal/, al
relevant resolution; fior FESEURCE
management and can: previdethe
iramework for localfdetailed precess
medels

—  Streamiilow,
— Velume; Uming, tEemperature; peaks
— Capacity’ to) transpert sediment
— Soell meisture
— Maximum and miRimumran temperatuie
— Evapetranspiration
— Energyleading



Annual Potential Evapotranspiration
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Generation of Annual Runoft
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Streamflow, m3/year

Streamflow, m3/year
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Northern Califermia
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Russian River Basin
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Russian River Basin
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Russian River Basin
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Russian River Basin

< N O o ©
© O NO N T © !
D ‘dwsa Iy wnwiuln

ueaW Wolj UoITeIASP SAIIRINWND

Euture Climate (GEDL-
AN



Russian River Basin
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Russian River Basin
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Laguna Future Runoff
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Laguna Future Recharge
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Applicatiens of Clinjate
Change Assessments o
Ecolegy

o Distributed hydrelegy USed o
estallish| stressers) or diVers o
SPECIES IansItions

o Climatic water deficit useadiio
evaluate  meisiure envelepes:
for Species and conditiens
diVving SPEecIeES and |anescape
change



Calculatien of Climatic Water Dercii:
the water a plant would use Iff it was availakle

CWID = menthly poetential evapoiranspiratieon =
actual evapotranspiranon

AET = precipitation + last month snewpack: £lastmenthrsenl
water sterage — soll wates sterage
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Climatic\VVatersDeicit
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Land cover moisture envelopes

Soil Moisture Deficit, mm
Land Cover Type Mean Stdev Max Count
Aspen Woodland 175 109 501 779
Lower montane woodland 337 112 764 6164
Conifer forests 145 110 449 770
Rocky Mtn mixed forests 349 102 648 3454
Aspen Mixed forest 233 105 512 1193

c
9
+—
>
2
S
+—
2
O
>
(@)
c
(]
>
(o
(]
S
LL
(5]
=
ks
>
=
]
@)

Limber-Bristlecone Pine 197 97 465 2669

400 500 600 700 800
Climatic Moisture Deficit
Conifer Forest —e— Aspen —+— LB Pine

—x— Aspen Mixed Forest —e— Rock Mountain mixed forests —=— Lower Montane Woodland

Sagebrush steppe




Sagebrush

Cumulative Frequency

Climatic Water Deficit, mm/yr

¢ sage
B sage to cds
sage to pj

Cumulative Frequency

200 400 600
Climatic Water Deficit, mm/yr
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Climatic\Water Deficit:

My 2001
<M=




Elimauc\VVater Defcil:
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T grassiands
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¢ Valley Oak Woodlands

m Non-native Annual Grasslands
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Iimplications el Climatie
Change ior the lfaguna

Alr temperatures; are expected
[0 rfise and precipriatien s
expecied te declimemnithe
Laguna regien

RUnGI and recharge are
expected to diminishiover e
REXT CERtUIRY

Dreughts, leeds, and el o
climatic conditions are likely te
dominate the future
envirenmenial conditiens

Environmental Stressors; are
Suificiently: distimguishanle for
current species distripuiions e
enalle thelr USe fer future
PIreJECHIGNS



Potential Applrcationsy o
Regional ViedelimerClimeaie

Change Analyses
Regienswide menthly distrbuiiens: of
— npatural streamiieow: and g
— spowmelt and timing
— aliftemperature
— petental evapoetranspiranoen
— SOll mersture

Chianges: in menthly flews: alena with sell
ype;, conditions; and siepe; could provide
indications; el vulnerability ter Sediment
transpoet

Iiming el temperature and morsture
conditions; can herapplied ter petential
clhianges i plant distibutiens; ierest health
andivulnerabiliny/terwildiie

Daily flews: at Selecied pour pelnts

— priovideestimatesi ol peakiloWs o
floeding andisediment transpert

— [ncorperate all compenents; eifthe Water
palance and sEi meISture torestimeate
Seasonall streamfllonws: oI RESERVoIY;
management
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