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‘Warer Reiources

Observed Water-Related Changes During the Last Century'

Observed Change
One to four week earlier peak streamflow

Direction of Change

Region Affected

e e e It Earlier West and Mortheast
Proportion of precipitation falling as snow Dtu-m:ln,s West and Northeast
Duration and extent of snow cover Decreasing Mast of the United States
Mountain snow water equivalent Decreasing West

Annual precipitation Increasing | Most of the United States
Annual precipitation Decreasing Southwest

Frequency of heavy precipitation events Increasing Mot of the United States
Runcfl and ttream Dacriail :“TIMCQJUHMIM
Streamflow Increasing Most of East

Amount of ice in mountain glaciers Decreasing UI hNSACA .
Water temperature of lakes and streams Increasing Mose of the United Statas
lce cover on lakes and rivers Decreasing Great Lakes and Mortheast
Periods of drought Im:nuh! Pares af Wast and East
Salinization of surface waters Increasing Florida, Louisiana
Widespread thawing of permafrost Increasing Alasha

Observed Drought Trends 1958 to 2007

=
Increasing drought

Decreasing drought

Gurtran e Qi

Trends i end-of-suremer drought as miestured by the Palmer Diroughe Severicy Indesx fraem 1958 e
2007 in each of 344 LS. climare divisicns."™ Harcking indicates significant orends.
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LS. Global Change Resesrch Prograem Global Climate Change Impacts in the Unitod States
Projected Changes in the Water Cycle

Hotter/Drier Conditians {Inferior West) Hotler'Wetter Conditions (NE and Coasts)

— -
=

The water cycly sadibies many changes as the Earth warma, Wt and dry areas respond differently. MERARCDC

In addition, changes in atmospheric circulation will tend to mave storm iracks northward with the result thar dry
areas will become drier and wet areas wetter. Hence, the arid Southwest is projected to experience longer and more
severe droaghis from the combination of increased evaporation and reductions in precipitation.

The additional stmospheric moisture
contributes 1o more overall precipita-
Liof i ome arcas, capecially in much
of the Mortheast, Midwest. and Alas-
ka. Crver the past 30 years, precipita-
tion and streamflow have increased in
miich of the Morheast and Midwest,
with a reduction in drouaght duration
and severity. Much of the South-

cast and West has had reductions in
precipitation and increases in drought
severity and duration, especially in
the Sowhwesi.

In most areas of the country, the fric-
tion of precipitation falling as rain
versus snow has increased during
the last 50 vears. Despite this general
shift from snow 10 rain, snow falls




Prior to 1990, the spruce budworm was not able to
reproduce in interior Alaska.™ Holter, drer sum-
miers, however, now mean that the forests there ane
threatened by an outbreak of spruce budworms, **
This trend is expected to increase in the future

if summers in Alaska become hodter and drier.™
Large areas of dead trees, such as those befl behind
by pest infestations, are highly flammabkle and thas
much more vulnerable to wildfire than living trees,

The area burned in Morth America’s northern forest
that spans Alaska and Canada tripled from the
19603 1o the 1990, Two of the three most exien-
sive wildfire seasons in Alaska’s $6-vear record
occurred in 2004 and 2005, and half of the most
severe Tire vears on record have occurred since
19907 Under changing climate conditions, the av-
erage area burned per year in Alaska 15 projected to
double by the middle of this century.™” By the end
of this century, area burned by fire is projected to
triple under a moderate greenhouse gas emissions
seenario and to quadruple under a higher emissions
scenario.™ Such increases in area burned would
result in numerous impacts, including hazardous
air gquality conditions such as those suffered by
residents of Fairbanks during the summers of 2004
and 2003, as well as increased risks to rural Mative
Alaskan communities because of reduced avail-
ability of the fish and game that make up their diet.
This would cause them to adopd & more “Western™
diet,”" known to be associated with increased risk
of cancers, diabetes, and cardiovascular disease ™7

Lakes are declining in area.

Across the southern two-thirds of Alaska, the

area of closed-basin lakes (lakes without stream
inputs and outputs) has decreased over the past 50
years. This is likely due to the greater evapora-
tion and thawing of permafrost that result from
warming.*"" A continued decline in the area of
surface water would present challenges for the
management of natural resources and ecosysiems
on National Wildlife Refuges in Alaska. These
refuges, which cover over 77 million acres (21 per-
cent of Alaska) and comprise 81 percemt of the LS.
National Wildlife Refuge Svatem. provide breeding
habitat for millicns of waterfow] and shorebirds
that winter in the lower 48 states, Wietlands are

Reglonal Climate Impacts: Alaska

Ponds in Alaska are Shrinking (1951 to 2000)
Yukon Flats National Wildlife Refuge

Ricsrcdar i gl

Pands across Alaska, including those shown abowe in the northeaseern
incarior of thi state, kawe shrunk a5 a result of increased evaporation
and permafrast chawing. The pond in the top pasr of images shrunk
from |BD to 10 acres; the larger pond in the bottam pair of images
shrunk from 90 to 4 acres.

also important to MNative peoples who hunt and fish
for their food in interior Alaska, Many villages

are located adjacent to wetlands that support an
abundance of wildlife resources. The sustainability
of these iraditional lifestvles 12 thus threatened by a
boss of wetlands,

Thawing permafrost damages roads,
runways, water and sewer systems, and
other infrastructure.

Permafrost temperatures have increased throwghout
Alaska since the late 19705, The largest increases
have been measured in the northern part of the
state. " While permafrost in imterior Alaska so far
has experienced less warming than permalrost in

northern Alaska, it is more vulnerable to thawing

during this century because it is generally just

below the freezing point, while permafrost in
northern Alaska is colder.

Land subsidence (sinking) associated with the
thawing of permafrost presenis substantial chal-
lenges 1o engineers attempting to preserve infra-
structure in Alaska.™ Public infrastructure at risk
for damage includes roads, runways, and water
and sewer systems, It is estimated that thawing
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