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Whatôs the Great Basin?

Whatôs the Mojave Desert?



USFS

DOD



USGS Mojavedesert.net



Federal Lands of the United States.

West Contiguous 47 %.  West with Alaska-Hawaii 54 %.  13 States: 93 % US Total  



Climate Prehistory

Last Glacial Maximum

Not the next one.







Nevada Precip-Elevation Distribution
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Courtesy of Chris Daly,  

OSU, Based on PRISM.



Nevada Annual Precipitation Cycle



Oct-Mar  

Apr-May-June

Fraction of Annual Total 

Precipitation, by Season

July-Aug



Whatôs the climate gonna do?



History of 

Global

Atmospheric 

Forcings

Hansen et al, 2005.  

Earth's energy 

imbalance: Confirmation 

and implications. 

Science, 308, 1431.

Warming

Cooling

1880    1900     1920     1940     1960    1980    2000

Radiative Factors that Control Global Climate



IPCC Emissions Scenarios.

Figure from Environment Canada, 2005.
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(observed trajectory in 2010 

is above all of these)



Western Great Basin

1900-2100

Temp and Precip

Projections



Courtesy of Mike Dettinger, USGS / Scripps.

Dettinger MD. 2005. From climate change spaghetti to climate-change distributions for 21st 

Century California. San Francisco Estuary and Watershed Science. Vol. 3, Issue 1, (March 

2005), Article 4.                       http://repositories.cdlib.org/jmie/sfews/vol3/iss1/art4
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ñstartò



Courtesy of Mike Dettinger, USGS / Scripps.

Dettinger MD. 2005. From climate change spaghetti to climate-change distributions for 21st 

Century California. San Francisco Estuary and Watershed Science. Vol. 3, Issue 1, (March 

2005), Article 4.                       http://repositories.cdlib.org/jmie/sfews/vol3/iss1/art4

2010





40 North, 120 West, PCM

( Reno + Susanville ) / 2

20,000 resamplings

Distribution of 

Annual Mean Temperature ( C )

Annual Mean Precipitation ( cm )

Michael D. Dettinger, 2004.  From 

climate-change spaghetti to 

climate-change distributions for 

21st Century California.  San 

Francisco Estuary Watershed 

Science, v. 3(1), 14 pp. 

repositories.cdlib.org/jmie/sfews/

vol3/iss1/art4



Projections for Utah

6 climate models

3 emissions scenarios

Projections for interior 

West not very different from 

those for California

Warming

2001:  +1 C

2050:  +3 C

2098:  +5 C

Strong indication of no

annual precipitation change

Resampling used.

Thanks to 

Mike Dettinger

USGS / Scripps





Annual 

Winter 

Spring 

Summer 

Autumn

East Central 

Nevada

Projected 

Temperature 

Changes ( C )

15 Models

IPCC A1B

Early 21st

2011-2040

Middle 21st

2041-2070

Late 21st

2071-2100

John Abatzoglou
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Western United States (11 states) Annual Jan-Dec Temperature

Provisional data from NCDC / CPC.  Blue:  11-year running mean.

Units:  Deg F.  Data source NOAA  cooperative network, thru Dec 2009.

W estern Regional

  Climate Center



2000                  2001                 2002                  2003                 2004

2005                  2006                 2007                  2008                 2009   

United States Annual Temperature Departure from 1950-1995 Mean

NOAA Divisional Data, Western Regional Climate Center, Plotted by ESRL PSD



Thru Dec 2009

NOAA 

National 

Climatic Data 

Center



With thanks to John Abatzoglou



Nevada Statewide

Temperature

Annual

1895 

thru

2009



Nevada Statewide

Maximum

Temperature

Annual

1895 

thru

2009



Nevada Statewide

Minimum

Temperature

Annual

1895 

thru

2009



Decade-Scale Climate Variability

A North Atlantic Example

Ocean Water Temperature

(ctsy Lisa Goddard)



Seager et al, 2007.  Average of 19 climate models.  Figure by Naomi Naik.

www.ldeo.columbia.edu/res/div/ocp/drought/science.shtml

2030 Projected

Shifts



R. Seager, M.F. Ting, I.M. Held, 

Y. Kushnir, J. Lu, G. Vecchi, 

H.-P. Huang, N. Harnik, A. 

Leetmaa, N.-C. Lau, C. Li, J. 

Velez, N. Naik, 2007. Model 

Projections of an Imminent 

Transition to a More Arid 

Climate in Southwestern North 

America. Science, DOI: 

10.1126/science.1139601 

Average of 19 

climate models.  

2007.

Figure by

Gabriel Vecchi. 

www.ldeo.columbia.edu/r

es/div/ocp/drought/scienc

e.shtml

20 Years

From 2010





Annual 

Winter 

Spring 

Summer 

Autumn

East Central 
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Projected 

Precipitation 

Changes ( % )

15 Models

IPCC A1B

Early 21st

2011-2040

Middle 21st

2041-2070

Late 21st

2071-2100

John Abatzoglou





End  Year

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

W
a
te

r 
Y

e
a
r 

P
re

c
ip

it
a
ti

o
n

 (
 i
n

c
h

e
s
 )

12

13

14

15

16

17

18

19

20

21

22

23

24

Western United States (11 states) Water Year (Oct-Sep) Precipitation.

Provisional data from NCDC / CPC.  Blue:  11-year running mean.
Units:  Inches.  Data source NOAA  cooperative network, thru Nov 2009.

W estern Regional

  Climate Center



Nevada Statewide

Precipitation

Water Year

Oct-Sep

1895-96

thru

2008-09



www.cefa.dri.edu/Westmap/

or, access via

WRCC web 

ñProjectsò at

www.wrcc.dri.edu



Green:  1971-2000 Mean.

Water Year Precipitation (Oct-Sep) thru Sep 2009.   Central Great Basin.



March-Feb Mean Temperature thru Feb 2010.   Central Great Basin.

Green:  1971-2000 Mean.



March-Feb Mean Maximum Temperature thru Feb 2010.   Central Great Basin.

Green:  1971-2000 Mean.



March-Feb Mean Minimum Temperature thru Feb 2010.   Central Great Basin.

Green:  1971-2000 Mean.



www.cefa.dri.edu/Westmap/

or, access via

WRCC web 

ñProjectsò at

www.wrcc.dri.edu



Water Year Precipitation (Oct-Sep) thru Sep 2009.   Mojave-Mono Basins.

Green:  1971-2000 Mean.



Mar-Feb Mean Temperature thru Feb 2010.   Mojave-Mono Basin.

Green:  1971-2000 Mean.



Mar-Feb Mean Maximum Temperature thru Feb 2010.   Mojave-Mono Basin.

Green:  1971-2000 Mean.



Mar-Feb Mean Minimum Temperature thru Feb 2010.   Mojave-Mono Basin.

Green:  1971-2000 Mean.



Grid 

resolution:

Global 

Climate Model 

and 

Reanalysis

Global

Regional
(slightly smaller; 

pixel resolution)

Desired 

Resolution

About 1 km

.

AR4 Models

~ 1 degree 

on a side



March 10, 2004

7.5ò / 170 mm

12ò / 300 mm

55ò / 1400 mm

70ò / 1800 mm





20 February 2007


