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The above-average snowpack that 
began accumulating in December 
persisted into mid-February across 
much of the high country in Arizona 
and New Mexico...

Snow

How would you know your heating 
bills were high this winter if you did 
not have records of past bills? The 
same logic applies to climatology. To 
understand if the observed warming 
of the last 100 years and the rise in 
greenhouse gases is unusual, scien-
tists have mined data...

Climate

The February 1 streamflow forecast 
for the Southwest shows a wide 
range of projected flows for basins in 
Arizona and New Mexico. There is at 
least a 50 percent chance that inflow 
to Lake Powell will be 101 percent of 
the 30-year average for April–July...
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Photo Description: The mountains near Snowbird ski area in Utah received about two 
feet of snow in the 24 hours prior to this photo, taken on February 10. Many of the 
Utah SNOTEL locations, where snow-water conditions are measured, currently have 
near-average snow water content (SWC). In the Colorado mountains, which supply the 
majority of water to the Colorado River, SWC is slightly higher (see page 13).

Source: Zack Guido

Would you like to have your favorite photograph featured on the cover of the 
Southwest Climate Outlook? For consideration send a photo representing South-
west climate and a detailed caption to: knelson7@email.arizona.edu
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Past and present climate, continued

continental ice sheet. Scientists hypoth-
esize that as the ice sheet retreated in re-
sponse to warming temperatures, seven 
times the amount of water contained in 
all �ve of the Great Lakes �ushed into 
the north Atlantic Ocean. �e in�ux of 
fresh water seemingly disrupted oceanic 
circulation; the current that delivered 
tropical heat to Europe weakened, and 
air temperatures plummeted. 

Scientists believe that rapid climate 
change is a relatively common occur-
rence. By some estimates, more than 
24 events of similar duration, degree of 
temperature change, and global extent 
as the Younger Dryas occurred in the 
last 110,000 years. 

While some of the rapid climate changes 
have solid explanations, others, like the 
sudden warming at the end of the last 
glacial period, about 20,000 years ago, 
are still a mystery.

Researchers know, for instance, that for 
a small increase in solar radiation, a dis-
proportionally large temperature change 
occurs, Russell said, referring to the 
jump in global temperature at the end 
of the last glaciation. “But there are 28 
di�erent theories about how feedbacks 
amplify the sun cycles,” she said. 

�e past is the key to the future
Closer to home, reconstructions of tree 
growth in the western United States. 
have been particularly helpful in reveal-
ing climate for the past 8,000 years. By 
analyzing the width of tree-rings, which 
are altered by precipitation in some spe-
cies and temperature in others, scientists 
have discovered that the past has been 
riddled with droughts. A detailed record 
of Colorado River �ows spanning the 
last 1,200 years, for example, shows 
numerous periods when �ows were 
lower than the current 100-year average 
(Figure 2). 

“During the medieval period be-
tween 800 and 1300 AD, the West 

experienced persistent and frequent 
droughts,” Woodhouse said. However, 
dry periods were common even after 
the medieval period. �e longest and 
most severe occurred in the late 1500s. 
During this megadrought, the Colorado 
River had low �ows for about six con-
secutive decades. 

In fact, the paleorecord reveals that the 
average �ow over the past 1,200 years is 
less than the amount allocated for use in 
1922 by the Colorado River Compact, 
an agreement signed by seven western 
states—including Arizona and New 
Mexico—and Mexico that governs the 
water rights of the Colorado River. �is 
information is vital for future water 
supply management. �e U.S. Bureau 
of Reclamation recently incorporated 
tree-ring reconstructions into new river 
operating guidelines designed to prevent 
the depletion of water from Lakes Mead 
and Powell.

Records from tree-rings, ice and sedi-
ment cores, and other paleoclimate prox-
ies have articulated valuable lessons for 
planning for the future: climate variabil-
ity is greater and climate change is faster 
than they have been in modern times. 

While the present has opened the door 
to the past, the past now provides in-
sight to apply to the future. 

 “Since the paleorecord shows that there 
have been megadroughts in the past, it 
is important that the Southwest become 
resilient to this degree of change,” Over-
peck said.
 

For questions or comments, please con-
tact Zack Guido, CLIMAS Associate Staff 
Scientist, at zguido@email.arizona.edu or 
(520) 882-0879.

Records of past climate span the 
globe and describe climatic condi-
tions as far back as 65 millions years. 
�ey provide a rich context to under-
stand current climate and to antici-
pate future changes. More informa-
tion on paleoclimate and past climate 
reconstructions can be found at the 
following Web sites.

Data for the Western United States 
spanning about the last 100 years 
based on instrumental measure-
ments:
http://www.cefa.dri.edu/Westmap/

Global and regional temperature 
data from various sources that span 
numerous periods:
http://www.ncdc.noaa.gov/paleo/
recons.html

Paleoclimate information derived 
from tree-rings:
http://www.ncdc.noaa.gov/paleo/
treering.html

Paleoclimate information derived 
from ice-cores:
http://www.ncdc.noaa.gov/paleo/
icecore.html

IPCC 4th assessment report (chap-
ter 6 focuses on paleoclimate:
http://www.ipcc.ch/ipccreports/
assessments-reports.htm

On-line book about abrupt climate 
change issued by the National 
Academy of the Sciences:
http://www.nap.edu/
openbook.php?isbn=0309074347
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