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This study provides an assessment of the potential impacts of climate 
change on the Eastern Sierra Nevada snowpack and snowmelt timing, us-
ing a combination of empirical (i.e., data-based) models, and computer 
simulation models forced by GCM-projected 21st century climatology 
(IPCC 2007 AR4 projections).

 Precipitation from the Eastern Sierra Nevada is one of the main water 
sources for Los Angeles’ more than 4 million people - a source whose fu-
ture availability is critical to the city’s growing population and large econ-
omy. 

Meltwater from the Eastern Sierra is delivered to the city by the 340-
mile long Los Angeles Aqueducts. The analysis is focused on the nature 
of the impact to the LAA water supplies over the 21st century due to 
potential climate change, including volume of precipitation, the mix of 
snowfall and rainfall, shifts in the timing of runoff, interannual variabil-
ity and multi-year droughts. These impacts further affect the adequacy of 
seasonal and annual carryover water storage, and potentially water treat-
ment.

• Localized assessment of future climate change and related impacts

• Focus on the leeward side of the Sierras, which provide unique chal-
lenges from the perspective of regional climate modeling

• Use of a variety of analytical tools to develop projections: downscal-
ing of climate models, field meteorological data tied to satellite ob-
servations of snow cover, consideration of paleoclimatic record for 
historical flows, and mechanistic modeling of snow accumulation, 
snowmelt and runoff

• Ultimate goal of the study is to provide  a range of projections that 
can be used to develop adaptation plans by Los Angeles Department 
of Water and Power

• Study elements presented in this poster include:

 – Estimation of snow accumulation and snowmelt from satellite data

 – Statistical downscaling of climate from 2000-2099

 – Dynamic downscaling for comparison

 – Hydrologic modeling using VIC

Most of the snow in the 10,000 km2 Mono-Owens basins that feed the 
LAA occurs in a relatively narrow, 8-20 km wide, high-elevation band on 
the steep slopes of 20 smaller basins whose streams drain into the Owens 
River and thence LAA.

These basins range in size from 80 to 310 km2, with snow occurring 
mainly above 1,800 m elevation.

The area above 1,800 m elevation is 3,200 km2, about one-third of the 
total area of the Mono-Owens basin.

Extending over 240 km in the north-south direction, from 36° 8’ in 
the south to 38° 17’ in the north, these basins present special challenges 
for estimating snowpack amounts and downscaling climate-model data. 
The snow-cover data from satellite represent the only basin-wide data, as 

The work described in this poster is part of a larger study to be completed late-
2010. Future tasks include

• Relate dynamic and statistical downscaling projections for the Eastern Si-
erra watershed, and identify a range of plausible scenarios using both ap-
proaches

• Evaluate the response of hydrologic variables, including snow water equiva-
lent, hydrograph center timing, and others, to the climate change scenarios.

• Evaluate potential water quality impacts (suspended sediments, nutrients, 
temperature, etc.) due to climate change

• Relate 21st runoff projections to an operational model of the Los Angeles 
Aqueduct system

• Develop adaptation plans for the system based on the range of runoff sce-
narios developed, including evaluation of flow carrying capacity and stor-
age at various points in the system

This work is supported by the Los Angeles Department of Water and 
Power (LADWP). Opinions expressed here are those of the authors and 
not of LADWP.
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Timing of snowmelt, indicated by changes in SCA for 
dry (2007) wet (2005) and average (2008) years. Note that 
Cottonwood is in the south and Bishop in the centtral part 
of the basin.

precipitation is measured only monthly at fewer than eight mountains sta-
tions, temperature is only measured at 8-10 middle and lower elevations, 
and snow is recorded daily at fewer than 12 locations.

Scenes illustrate April 1 snow covered area (SCA) for the Mono-Owens 
basin and adjacent areas of the Sierra Nevada, based on MODIS fractional 
mapping at a 500-m pixel size. SCA fractions are binned into 4 categories 
to facilitate viewing. April 1 reporesents the date of maximum snow accu-
mulation in the basin. The past 10 years include very dry (2007) wet (2005 
& 2006) and average (2008) years, with commensurate differences in snow 
accumulation.
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7 Dynamic Downscaling

Sixteen models, iden-
tified by their IPCC 
codes were used for sta-
tistical downscaling: BC-
CR-BCM2.0, CGCM3.1, 
CNRM-CM3, CSIRO-
Mk3.0, GFDL-CM2.0, 
GFDL-CM2.1, GISS-ER, 
INM-Cm3.0, IPSL-CM4, 
MIROC3.2, ECHO-G, 
E C HA M 5 / M P I - OM , 
MRI-CGCM2.3.2, PCM, 
CCSM3, UKMO-Had-
CM3.
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For comparison with the statistical downscaling and for evaluating oro-
graphic effects in the Eastern Sierra, we have performed regional climate 
model runs using the WRF (Weather Research and Forecasting) Model.  

Winter precipitation results in units of mm/day are shown below using 
WRF for mid-20th and mid-21st century (average values and difference 
over the two periods). Two of the GCMs used for statistical downscaling 
(CCSM and GFDL) were used as boundary models.  These will be com-
pared to statistical downscaling projections in the Eastern Sierra to de-
velop a composite set of 21st century projections for hydrologic analysis.
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Difference in Winter Precip., mm/day


