The Current and Future State of Snowpack in the Colorado Rocky Mountains
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* Greatest future temperature
changes in the fall and spring
=> reason for shortening
snowpack duration

% Use a high-resolution regional climate model
to drive a detailed showpack model *

CONUS Simulations

* V3.4.1 WRF model; 4-km spacing; CONUS domain (Fig. 1)

SnowModel runs - Colorado Rocky Mountains

* Downscale WRF CONUS simulations to a domain centered on the
Colorado Rocky Mountains for input conditions to SnowModel

* Decrease in the percentage of
solid precipitation is greatest in
the fall and spring as a result
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* SnowModel model resolution of 100 m to capture detailed
snowpack dynamics

% Solid Prec
- N

* Physics parameterizations: Thompson aerosol-aware microphysics,
Noah-MP LSM, YSU PBL, RRTMG radiation

PSEUDO-GLOBAL WARMING APPROACH

 Compute 30-year CMIPS 19 model ensemble monthly mean
Historical period : 1976-2005; Future period (RCP8.5): 2071-2100

Snowpack Changes in a Future Climate + Minimal annual variability of

the decrease in solid
precipitation = does not
explain full variability of the
signal (e.g., 2007)
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* Shorter snowpack
duration in a future

climate =2 less SWE

% Solid Precip Decrease
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* Compute perturbation: Difference between two climates

% Notable increase in temperature and decrease in solid

 Similar behavior R INRAR _
precipitation in the fall and spring =2 shorter seasonal snowpack *

* Add perturbation to the 6-hourly ERA-I data above and below

wildlife, vegetation, avalanche, glacier and ice mass balance, etc.
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