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Paleoclimate modeling

 Link to data portal and processing software

• Landscape change (land-atmosphere interactions)
Paleoclimate modeling Paleoclimate modeling 

 Climate modeling

• Water Resources 

 Paleoclimate modeling 
 Climate modeling

• Water Resources 
 Climate predictions of water resources, their variability, 

uncertainties, and socio-economic impacts

• Policy

 Climate predictions of water resources, their variability, 
uncertainties, and socio-economic impacts

• PolicyPolicy 
 Alternative Future scenarios (urbanization); socio-economic 

aspects of future water supply

Ed ti

Policy 
 Alternative Future scenarios (urbanization); socio-economic 

aspects of future water supply

Ed ti• Education – Graduate students, post doctoral fellows• Education – Graduate students, post doctoral fellows



Climate modelingClimate modeling

Global climate Global and 
model regional data

Dynamical downscaling
i i l li t

Statistical downscaling
using bias corrected and using regional climate 

model (WRF) 

g
spatial disaggregation 

method 

Integration

Applications



Regional climate modeling
Dynamical downscaling

Regional climate modeling
Dynamical downscalingDynamical downscalingDynamical downscaling

• Use global climate models with horizontal 
resolution of 100-200 km to drive regional 
li t d l ith l ti f 50 k

• Use global climate models with horizontal 
resolution of 100-200 km to drive regional 
li t d l ith l ti f 50 kclimate models with resolution of 50 km or 

better.
Global climate models provide initial and

climate models with resolution of 50 km or 
better.
Global climate models provide initial and• Global climate models provide initial and 
boundary conditions.

• Regional climate models can have multiple

• Global climate models provide initial and 
boundary conditions.

• Regional climate models can have multiple• Regional climate models can have multiple 
inner-nested domains with increasing 
horizontal resolutions.

• Regional climate models can have multiple 
inner-nested domains with increasing 
horizontal resolutions.horizontal resolutions.horizontal resolutions.



Regional Climate Modeling
Dynamical Downscaling – our study
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• This task aims to implement and develop transportable 
methodologies to improve the applicability of GCMs in climate 
impact, hydrological, and environmental research.

• This task aims to implement and develop transportable 
methodologies to improve the applicability of GCMs in climate 
impact, hydrological, and environmental research.

• Focused on Nevada, but also on a broader region: • Focused on Nevada, but also on a broader region: 

RCM-WRF domains (test version) for dynamical downscaling over the SW  North 
America (at 36 km grid size), the Great Basin (at 12km grid size) and Nevada (at 4km 
grid size).    Gray shadings represent approximate location of the Great Basin region. 
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• PLAN:• PLAN:

Schematic of the integration periods (shaded boxes) for different 
scenarios for the RCM downscaling approach. All simulations total 250 

• Bulk of the computation would take about 6 months cpu time
H l d 3 h l RCM t t d t
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g pp
years. 

• Hourly and 3 hourly RCM output data. 
• Some data archiving issues: Available storage space 150T but 

need about 300TB.
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Statistical downscaling offers a 
method to ‘bridge the gap’ between method to bridge the gap  between 
GCM and local/regional impacts 
(e.g. hydrology, growing degree 
d )
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distribution). 
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• Method utilizes CDF transform to map distribution of modeled data 
to observational dataset
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D l d b Cli t I t G (CIG) t U i W hi t• Developed by Climate Impacts Group (CIG) at Univ. Washington, 
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• Developed by Climate Impacts Group (CIG) at Univ. Washington, 
used with success in Pacific Northwest and Eastern U.S.

1. Aggregate 
4km PRISM 
b ti

3. Calculate perturbation 
factors (Diff of mean ag Obsobservations 

(Obs) to model 
grid size 
(140km)

2. Perform CDF transform to correct model 
bias at model scale (note how BC NARR 
approaches Obs. (NARR is ‘type’ of GCM))

factors (Diff. of mean ag. Obs
and non ag. Obs) and add to 
future climate model output). 
Yields 4km (native PRISM 
grid) resolution results
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Example of CDF DownscalingExample of CDF Downscaling

• Note how bias-
corrected “BC” 
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• Notice how • Notice how 
after bias 
correction, 
the modeled 
dataset
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20102010



Future stepsFuture steps

• Climate model results as input to hydrological • Climate model results as input to hydrological 
models

• CCSM3 optimum parameterizations
models

• CCSM3 optimum parameterizations
• Use of CCSM4 to be released in April 2010
• Ensemble approach to regional climate 
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• Extreme weather events
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