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Objective 
Evaluate the impact of “downscaling” methods on two types of water resources assessments in 
arid environments under projected climate change. 

Selected Global Climate Models (GCMs)
Coupled Model Intercomparison Project Phase 5 (CMIP5); Representative Concentration Pathway 
8.5 (RCP 8.5).
• HadGEM2-ES (Global Environmental Model, Version 2, U.K. Meteorological Office, the Hadley 

Centre)
• MPI-ESM-LR (Earth System Model). Max Planck Institute for Meteorology
• GFDL-ESM2M (NOAA Geophysical Fluid Dynamic Laboratory – Earth System Model)

Downscaling 
• Statistical downscaling: daily ~6km, Localized Constructed Analogs (LOCA) from Scripps 

Institution of Oceanography, UCSD
• Dynamical downscaling: sub-daily 25 km2, North America Coordinated Regional Climate 

Downscaling Experiment (NA-CORDEX) program, using the Advanced Research version of the 
Weather Research and Forecasting (WRF) model (Version 3.1) as the Regional Climate Model. 

Study Area
• Upper Santa Cruz River (USCR) Basin, a binational (U.S. – Mexico) watershed where intermittent 

flows recharge the groundwater reservoirs serving the city of Nogales, Arizona.
• Bill Williams River Basin upstream of Alamo Dam, Alamo Dam regulates high flow events into 

Lake Havasu, which is the intake of the Central Arizona Project.  CAP provides ~1.5 million acre-
feet of water to cities, farms and tribes in Arizona 

Hydrologic Modeling Framework
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Key Findings
Dynamically downscaled procedure yielded contradictory projections

The mid-21st century changes projected by the dynamically downscaled 
projections are larger than those of the statistically downscaled projections, 
for both wetter (HAD) and drier (MPI) trends. 

Changes in rainfall patterns were magnified as precipitation was converted to 
streamflow and then to a stored water resource.   A relatively small change in 
projected precipitation may be of concern if the hydrologic system is similar 
the ones investigated in this study.

If a study’s objective is to evaluate the range of future risks, it may be prudent 
to include dynamically downscaled simulations

The uncertain projections imply that future management should be adaptive 
and ready for the projected range of changes.
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