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Our Methods: Downscaled Meteorology and Derived Hydrology

Precipitation, mm/d

1 — Downscale precipitation and temperature over Daily Statistics — Correlation with Observations Evapotransipration, Active soil moisture,
mm/d mm

the Western U.S. using two different techniques
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2 — Drive a hydrology model with each, and compare
their performance

3 — Develop an improved method et Extremes 0l day ) Summe Werm Extremes 50

What we downscale: NCEP/NCAR Reanalysis

« Reanalysis represents the best possible GCM since obs are assimilated

~ Should show max differentiation in methods based on Reichler and Kim, BAMS 2008

— T62 (~1.9°) resolution, comparable to GCMs . AT B R e —
«+ Full period daily and monthly data available P T g

* a0 o

+ 1950-1976 used to “train” downscaling : « Annual P cycle captured with both methods, CA—higher T daily skills, BCSD —better rainfall intensity
« 1977-1999 used to assess, used as a “changed climate” for projections / - * Mean, seasonal cycles and interannual variability of soil moisture are reasonably reproduced by both BCSD and CA.
+ Shiftin PDO in 1976-77, late 20" century warming gCEP’INC‘*R' _— . « End-of-season snow accumulation also appears to be plausibly reproduced by both BCSD and CA
«+ Change in data sources to Reanalysis in 1979 eanaysis Improving Model Skill « Where BCSD or CA differ from Observations (e.g., April soil moisture in the Pacific Northwest), they differ in similar ways.
« Warmer, wetter in later period over Western U.S. .

Hydrologic states appear to be recovered well by either downscaling method.

Downscaling Methods Streamflow Simulations: 22 Years Combining Downscaling Methods
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« CA uses daily GCM data; BCSD uses monthly w/random resampling to B : - and BCSD for most measures e o T oars T e T e e
« Both provide spatially continuous (gridded) downscaled fields produce daily values 'F?f pfeC!pl_la"O"-d"Vé" ]
« Observed spatial and temporal climate structure maintained « BCSD explicitly corrects for systematic GCM biases based on historic ﬁ_a"hyflta"'s"g?égé'ol:" and H
GCM performance igh flows, shows H . P 1
« Automated and efficient: can be used for ensembles of GCMs . . " i 4 7 . il . 5 "
Capable of d ing | ent GOM « CA corrects mean bias (using anomalies) but not correspondence with | « Daily large-scale skill can be successfully downscaled to local scales
apable of dawnscaling long transient runs — spatial GCM biases ﬁ)b(;ir;zz‘m;%z\"me « Anomalizing is not adequate for coping with large-scale biases
— variability biases : - » Explicit bias correction solves many problems, but post-processing needed
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