
Climate Variable General Change 
Expected

Specific 
Change 
Expected & 
Reference 
Period

Size of Expected 
Change 
Compared to 
Recent Changes

Patterns of Change Confidence Source & Context

2050:00:00 >95%
 +2°C ±1.5° (for sign)

2100:00:00
 +4°C ±2° Very Likely
Winter snowfall

2050: 5-10 days >90%

2100: 10-20 
days

Very likely

2050:  7-10 days >90%

2100: 14-21 
days

Very likely

2050:  1-3°C >90%
2100:  2-4°C Very Likely

2050:   10 to 20 
days

>90% IPCC (2007);Length of growing 
season

Increase Continuation of 
recent changes

Largest near coasts

River and stream 
temperatures

Increase Large Consistent with earlier 
breakup or lack of ice 
formation, and higher 
summer temperatures

Kyle and Brabets 
(2001)

Length of ice-free 
season for rivers, 
lakes

Increase Large Largest near coasts 
where sea ice retreats 
or does not form, open 
water season lengthens

IPCC (2007); 
SNAP/UAF

Recent changes 
not well 
established

Increased percentage of 
precipitation will fall 
as rain.  Mean winter 
temps above freezing 
for large areas by 2100

Large 
uncertainty in 
timing of 
snowmelt

Temperature Increase Large More pronounced in 
north and in autumn-
winter

IPCC (2007) and 
SNAP/UAF

Southwestern Park Units

AMAP/SWIPA 
(Snow, Water, Ice 
and Permafrost in 
the Arctic, 2011); 
SNAP/UAF

Freeze-up date Later in autumn, or 
not at all

Large Large increase in areas 
that rarely freeze, 
particularly along 
coastlines

SNAP/UAF

Rain and snow 
(precipitation)

Increased snowfall 
during winter, but 
shorter snow 
season



2100:   20 to 40 
d

Very likely SNAP/UAF

2050:  3 inches 
to 2 feet
2100:  7 inches 
to 6 feet
2050: decrease 
of 0-20+% 

Most profound changes >90%

2100: decrease 
of 10-40+%

in areas where sub-
freezing temperatures 
have historically 
limited PET. Much 
uncertainty regarding 
role of winter water 
storage and spring 
r noff 

Very likely, 
but likelihood 
varies by 
region

Relative Humidity Little change 2050: 0% 
±10%;       2100: 
0% ±15%

Small Absolute humidity 
increases

50% About as 
likely as not

SNAP/UAF

Wind Speed Increase 2050: +2% 
±4%;    2100: 
+4% ±8%

Small More pronounced in 
winter and spring

>90% (sign) 
Likely

Abatzoglou and 
Brown

Pacific Decadal 
Oscillation 
(atmospheric 
circulation)

Decadal to 
multidecadal 
circulation 
anomalies affecting 
Alaska

Unknown Large (comparable 
to climatic jump in 
1970s)

Major effect on 
Alaskan temperatures 
in cold season

Natural 
variation, 
essentially 
unpredictable

Hartmann and 
Wendler (2005, J. 
Climate)

SNAP and The 
Wilderness Society

Sea level Increase Large Large uncertainties, 
esp. at upper end of 
range

>90% on sign IPCC (2007)

     
 

  

Water availablility 
(soil moisture during 
growing season, as 
measured by precip 
minus potential ET)

Decrease Recent changes 
not well 
established



Extreme Events: 
Temperature

Warm Events 
Increase / Cold 
Events Decrease

2050: increase 3-
6 times present 
for warm 
events; decrease 
to 1/5-1/3 of 
present in cold 
events;                              
2100: increase 5-
8.5 times 
present in warm 
events; decrease 
1/12 to 1/8 of 
present in cold 
events

Large Increase in frequency 
and length of extreme 
hot events decrease in 
extreme cold events 
(winter)

Modeled and 
observed  
>95% Very 
likely

Abatzoglou and 
Brown; Timlin and 
Walsh, 2007, 
Arctic )

Extreme Events: 
Precipitation

Decrease/Increase 2050: -20% to 
+50%;     2100: -
20% to +50%

Large Increase in frequency 
and contribution 
especially in winter.  
Largest increase in 
autumn (large 
intermodel 
differences). Decreases 
in spring.  Percent of 
annual precipitation 
falling as extreme 
events increases.

Modeled and 
observed   
Uncertain

Abatzoglou and 
Brown*

Extreme Events: 
Storms

Increase Increase in 
frequency and 
intensity

Any increases 
exacerbated by sea 
ice reduction and 
sea level increase

>66% Likely Rachel Loehman
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