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Background
— The CI-WATER project

— Wasatch Range precipitation
Regional modeling using WRF

— Model configuration
— Historical validation for water year 2008

Future research plans
Summary



CI-WATER Project

* Purpose is to advance
cyberinfrastructure for high
performance water resource modeling

* Goalis to enhance the capacity for
water resource planning and
management in the Utah-Wyoming
region

e Utah-Wyoming collaboration funded
through the NSF Experimental
Program to Stimulate Competitive
Research (EPSCoR)

e http://www.uwyo.edu/ci-water/
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CI-WATER Project

* My research goals for the Wasatch
Range:

— Quantify the spread and central
tendency of projected orographic
precipitation to 2060

 Different global climate models
* Different greenhouse gas scenarios
 Different initial conditions

— Provide software that civil engineers
can use to quickly generate realistic
future precipitation and temperature
scenarios
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CI-WATER Project: my study region

| am currently

focused on the
Wasatch Range,~._
and | plan to extend
the study region to
include portions of
Wyoming and
Colorado
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Wasatch Range precipitation

Mountain versus valley floor
annual cycles
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Wasatch Range precipitation
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Wasatch Range precipitation

Lake effect snow
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Alcott et al. (Submitted,
Mon. Wea. Rev.)

Mean cool-season LEP SWE fraction (%)

Yeager et al.

(Submitted, J. Appl. Meteor. Clim.)



DJF Precipitation Trend 2005-2060
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Deser et al. (submitted)

Wasatch Range precipitation

Sensitivity to initial conditions

* The Large Ensemble
Project
— One model: CCSM3 (T42)
— One forcing: A1B 2000-2061
— 40 simulations

Trends in precipitation [% per 55 years]
expressed as a percentage of the model’s
ensemble-mean climatology for 2005-2060.



Regional modeling: model configuration

 The Weather Research and Forecasting (WRF)

regional weather and climate model Version 3.3.1
(Skamarock et al. 2005)

* Configured following Headwaters Project
(Rasmussen et al. 2011):
— Noah land surface model

— Mellor-Yamada—-Janjic planetary boundary layer
scheme

— Community Atmosphere Model’s (CAM) longwave and
shortwave schemes

— Thompson et al. (2008) cloud microphysics scheme



Regional modeling: model configuration

* Prescribed a mean annual cycle for the Great

Salt Lake surface temperature (7;) based on
first harmonir nf mnanthlv median nhservations

E.T. Crosman, J.D. Horel / Remote Sensing of Environment 113 (2009) 73-81

5l — SBH shore fit LTI v!r
== Lake MODIS fit ’.
¢ Lake MODIS

+ SBHMODIS

Temperature (degrees

Jan Feb Mar  Apr May June July Aug Sept Oct Nov  Dec

T, =-12.1cos(2m d/365)-3.8sin(27 d/365)+287.3



Regional modeling: model configuration

e Adjusted the saturation vapor pressure to
account for salinity of Great Salt Lake

Gunnison Bay 28% salinity 1
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Regional modeling: model configuration

 Lambert conformal projection, three domains

36 km -3

Boundary
conditions:
6-houlry NCEP
Climate Forecast
System Reanalysis
(38-km
resolution).
Water year
2007-2008



Regional modeling: model configuration

114.00° W 112.00° W 110.00° W
42.00° N 7
e Resolution of .50° -\
topograph oo
pograpny 40.50°
40.00°
39.50
39.00°
4000 . . W .
—_ asatch -
3 Oquirrh 4 km
= Stansbur l 12 km
5 30007 Y - --36 km |
2 NG
I= 2000—5\(:@0""‘Ir Uinta
L Salt Flats. <—Salt Lake City
1000 | | | | |
-114 -113 -112 -111 -110 -109

longitude



Regional modeling:
historical validation
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Regional modeling: Precipitation (mm)

historical validation 1000| ~ Ben Lomand Peak
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250-mb geopotential height 2008
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28 Jan 2008 127

Most recent observation within 6 hrs ending at 12:00 UTC 1/28/2008
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ites where WRF overestimated
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Future research plans

 Additional historical validation runs

* Boundary force WRF with climate model
projections (CMIP5 runs)

* Develop software that civil engineers can use
to quickly generate realistic future
precipitation and temperature scenarios



Future research plans

Software will generate
stochastic precipitation
and temperature
scenarios that

Cottonwood

1) are consistent with | e | iittle - PN

. 3 Cottonwo ook
downscaled climate
projections

2) exhibit realistic spatial
correlations among

basins
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Summary

* Within CI-WATER project, my goals are

— quantify the spread and central tendency of
projected Wasatch Range precipitation to 2060

— develop stochastic hydrology scenario software for
engineers

* Regional modeling: first results
— WRF configured following Headwaters Project
— Modifications for the Great Salt Lake

— Historical validation for 2008 water year:
overestimates at four sites, realistic at seven sites



