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Objective

» Jo calculate climatic water deficit
for California on the basis of the
water balance

» Toillustrate an application of
climatic water deficit to evaluate
the impacts of changing climate

- on vegetation
% » Jodemonstrate the efficacy of
: ¢ fine-scale analysis to evaluate
<

habitat resilience to change



Motivation

« Climate is changing, resulting Iin
changes In precipitation and air
temperature throughout California

« Global climate models suggest
Increased variability in
precipitation, with a consensus for
iIncreased air temperature

« Although climate change may bhe
regional landscapes will respond at
the local level
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Translating climate change
to hydrologic response

« Statewide analysis

» Two local applications
» Redwood forest
« \Wine grape growing




Hydrologic Response
Model

» Basin Characterization Model (BCM)
— grid-based data
— Monthly or daily time step

— calculates recharge, runoff, actual ET,
climatic water deficit, snow accumulation
and melt

» Potential evapotranspiration (Priestley-Taylor)

— hourly solar radiation model, topographic
shading, and cloudiness

» Show accumulation and melt based on NWS
Snow-17 Model

« Soil water storage based on SSURGO soil
maps

Te——

« Bedrock permeability based on geology

« Climate data from meteorology stations, PRISM,
or future projections
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Calibration Using
Discharge NMeasurements
from unimpaired streams
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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)
» Addresses irngation demand

» Generally increases with all future
climate scenarios
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Climatic Water Deficit
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Total Plant Available

Soil Water Storage
(Field Capacity—
Wilting Point )* Depth
{mm water)
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Total Plant Available
Soill Water Storage

(mm of water)
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Impact of Soil Storage on Climatic Water Deficit
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Supply 847 mm/yr
P 1,218

AET 547

Soil Storage 303

CWD 671
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Climatic Water Deficit
1971-2000

Climatic Water Deficit
Average 1971-2000

(mm/year)
0-24
24-121
121-219
218 - 317
M7 -414
414 -512
512.-609
603 -T01
701-T799

B 799 - 896
I 896 -994
B 092-1,01m
1,091-1,189
1,189 - 1,286
1,286-1,384
1,384-1,476
1,476 - 1,555




Change in
Climatic Water
Deficit

1971-2000
2071-2100

Legend Is future
minus historical

Change
(mmlyr)
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Mapped Locations
of Redwood Forest

Redwood Forest
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Climatic Water Deficit Distributions

Redwood Forest 80% of cellswithin 640-800 mmiyr
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Russian River Valley Distribution of Redwoods

i
]
8
o
-
[-%
o
2
=
3
E
3
o

— |ower 10%
middle E0%

_ w—ppper 10%

Average CWD 1971-2000, mm/yr

Suitable CWD

lower 10% (270-640 mmlyr)

i middie 80% (640-800 mmlyr)

upper10% (B00-800 mmiyr)

1971-2000



Russian River Valley and Distribution of Redwoods
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Using CWD to E



Estimated demand, ac-ft/month

Estimated demand, ac-ftfmonth
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Seasonal Demand Estimates
Correlated to CWD
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Irrigation Demand, Acre-feet per year
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