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It is unclear if the high degree of
interannual precipitation
variability would offset the
impacts of future warming to
streamflow and how that would
vary across the Upper and Lower
Basins (a).

Il. Modelling Approach
We forced the VIC model (c) with downscaled (~6 km resolution)
CMIP5 outputs from eight select climate models under RCP 4.5 and
8.5 emission scenarios (R45, R85) and compared the hydrologic
response across the domain.23

Cell Energy and Moisture Fluxes (C)

Model enhancements:

- Soil evaporation from
inter-canopy spaces, delineated
from MODIS products.*

- Spatially-distributed monthly
vegetative parameters from
Landsat and MODIS products.5

- Updated land cover classifications
from 2011 NLCD and INEGI maps.5

- Improved hourly precipitation
estimates based on meteorological

station data.6 Variable Infiltration Capacity (VIC)

Macroscale Hydrologic Model

I1l. Impacts to Runoff Production

Averages across the ensemble
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- (Above) Mean annual precipitation (MAP) had opposing trends
between Upper and Lower Basins.
- (Below) Mean annual runoff followed MAP, but had minimal

changes over 95% of the land area due to large evaporative losses.
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IV. Drivers of Streamflow Change

Ensemble median (solid line) and spread (envelope).
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- (Above) Basin-wide mean annual sireamflow anomalies declined
on average (by -2.4 to -12% in period 3) and in most models.

- (Below) Mean annual runoff efficiency (Runoff/Precipitation)
declined in most regions under low emissions, and everywhere
under high emissions (due to declined summer runoff efficiency).

- (Below) Mean annual streamflow declined for most regions, due to
amplified snowpack reduction and winter evaporative losses.

Period 3 changes relative to baseline. Averages of the ensemble.

Low emissions (R45) High emissions (R85)
Runoff Streamflow Runoff
efficiency (R/P) Q) efficiency (R/P)

Basin-Wide -1.6% 2.4% “10.3%
Upper Basin 3.2% 0.5% -124%
Lower Basin +3.4% 3.1% 33%

Green -0.2% +4.3% -6.7%
Upper Colorado 7.2% 4.9% -18.8%
Glen Canyon +5.1% +12.4% -1.8%
San Juan 7.4% 4.4% 202%

Grand Canyon +3.5% +5.3% -1.2%
Little Colorado -3.9% -11.9% -11.3%
Lower Colorado -3.9% +6.2% -113%
Gila +0.8% -14.1% -6.2%

V. Summary and Conclusions
- Mean annual runoff changes were small compared to precipitation

and restricted to high elevations.

- Streamflow declined from most regions and at the basin outlet
under both scenarios due to large declines in runoff efficiency.

- Precipitation variability was unable to overcome the impacts of
warming to streamflow (including amplified snowpack reduction
and winter evaporative losses).
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