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Motivation:

Forest water use is an important indicator of ecosystem health and
forest vulnerability to fire and drought. How much water forests use
also influences the amount of water that reaches streams and
groundwater aquifers. As the climate warms forests water use is
predicted to increase, however this relationship is complicated by
California’s Mediterranean climate. In this research we explore how
a range of plant accessible water storage capacities (PAWSC) can
mediate vegetation’s response to a decreasing snowpack, under
climate change.

Methods:

Results: All sites all years

2271 sites along 9 elevation gradients
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To quantify how soil water storage influences the partitioning of recharge, we 0

0 500

1000

1500

2000

400

300 H

200 -~

100 -~

Mean Monthly Precip (mm)

A. Precip

1M R AP— |

EEN SAGE
L1 YOS
— T MC
L 1 LOC

600 -
500 -
400 -
300 -

Daily SWE (mm)

200 A
100

SAGE
YOS
——— MC
T LOC

Ve

s

combine a spatially explicit climate data product with a mechanistic land
surface hydrology model (a modified version of RHESSys). The hydrology model
represents well understood relationships among AET and energy availability,
precipitation and temperature, snow accumulation and melt. We use this data-
model combination to conduct a sensitivity analysis to show how soil water
storage interacts with climate drivers for a wide range of environments in the
Sierra.
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California’s Mediterranean climate, where almost all of the
precipitation occurs in the winter, places significant importance
on the mechanisms that delay winter precipitation to when

vegetation water demands increase in summer.

Storage, in the form of snowpack and soil water storage, plays a
significant role in delaying winter precipitation input into the soil
and therefore the partitioning of water between runoff and
evapotranspiration. Since vegetation water use occurs during the
summer, large snowpacks and deep soils allow for more water to
be available in the late summer producing a longer growing
season. On the other hand, winter precipitation in places with
smaller storage capacities will result in a shorter growing season
and more runoff.

Results: Single site, single year
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Relationship between peakSWE and change in
AET under climate warming
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Conclusions:

Relationship between timing of recharge and

e Climate warming typically leads to
change in AET under climate warming s typically

decreases of AET under low levels of
PAWSC and increases with high levels of
PAWSC

e Geology matters: the PAWSC is a first order

control on the spatial patterns of

vegetation water use

e The amount of snow (peakSWE) and the
timing of recharge play a significant role in
Cross site variation
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