
SOUTHEAST ALASKA PARKS

PLENARY #2:
SCIENTIFIC BACKGROUND, 

DRIVERS, AND EFFECTS

Climate Change Planning in 
Alaska’s National Parks



Selecting Drivers – Key points

 Drivers are the Critical forces in our scenarios 
planning process.

 Critical forces generally have unusually high 
impact and unusually high uncertainty

 We are aiming to create scenarios that are:
Challenging
Divergent
Plausible
Relevant
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CLIMATE SCENARIOS
BIOREGION: ______________
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CLIMATE SCENARIOS
BIOREGION: ______________

Avoid pairs of drivers 
that are too similar –
think of the effects of 
crossing them with one 
another

Choose drivers 
that lead to the 
effects that are 
most critical

Pick drivers with 
a wide range of 
possible 
outcomes

Choose drivers that 
impact several 
sectors, e.g tourism, 
subsistence, and 
wildlife, not just one

Select drivers with 
effects in most of 
the parks in the 
network

Select drivers 
with a high 
enough likelihood 
to be convincing 
to stakeholders
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Climate Change Scenario Drivers 

TEMPERATURE AND LINKED VARIABLES
thaw, freeze, season length, extreme days, permafrost, 

ice, freshwater temperature

PRECIPITATION AND LINKED VARIABLES:
rain, snow, water availability, storms and flooding, 

humidity

PACIFIC DECADAL OSCILLATION (PDO)
definition, effects, and predictability

SEA LEVEL
erosion also linked to sea ice and storms

OCEAN ACIDIFICATION
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Temperature and linked variables
 Temperature based on downscaled monthly 

averages from SNAP
 Uncertainty due to GCM uncertainty, 

emissions scenarios, downscaling 
uncertainty, PDO

 Season length, freeze, and thaw dates 
interpolated from mean monthly temperatures

 Permafrost thaw derived from ground cover, 
soil type, air temperature projections

 Extreme days an extension of temperature 
trend

 Sea ice and freshwater temperature also linked 
to air temperature



Precipitation and linked variables

 Temperature based on downscaled monthly 
averages from SNAP
 Uncertainty due to GCM uncertainty, 

emissions scenarios, downscaling 
uncertainty, PDO

 Uncertainty greater than for temperature
 Models do not separate rain/snow
 Storms include wind and precipitation
 Flooding and erosion more dependent on 

timing than quantity
 Water availability linked to precipitation and 

temperature
 Humidity and cloud cover



Projected Winter Temperatures

2010’s

2050’s 2090’s





Projected Length of Unfrozen Season

2010’s

2050’s 2090’s





Drivers are linked to effects

Climate effects are the outcomes of the critical 
forces or drivers, as expressed by significant 
changes in particular parks.  Points to consider 
include:

 Time frame (20 years?  100 years?)
 Uncertainty (of both driver and effect)
 Severity of effect (and reversibility)
 Scope: what parks, who is impacted?
 Repercussions: what is the story?
 Feedback to policy
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Pacific Decadal Oscillation (PDO)

http://en.wikipedia.org/wiki/File:La_Nina_and_Pacific_Decadal_Anomalies_-_April_2008.png

Pattern of Pacific climate 
variability that shifts phases about 
every 20 to 30 years (compared 
to 6-18 months for ENSO)

First identified by Steven R. Hare 
in 1997.

Warm or cool surface waters in 
the Pacific Ocean, north of 20° N. 

In a "warm", or "positive", phase, 
the west Pacific becomes cool 
and part of the eastern ocean 
warms; during a "cool" or 
"negative" phase, the opposite 
occurs.13



PDO -- Effects

 Major changes in marine ecosystems correlated with PDO.
 Warm eras have seen enhanced coastal ocean productivity in 

Alaska and inhibited productivity off the west coast of the 
contiguous United States.

 Cold PDO eras have seen the opposite.

http://www.wrh.noaa.gov/images/fgz/science/pdo_latest.gif

14



PDO -- Predictability

 PDO is caused by several processes with different origins, including ENSO and 
more stochastic influences .

 Currently NOAA has limited ability to predict PDO more than 1 year out.
 Controversy exists over how PDO works, and how it might best be monitored, 

modeled and predicted.
 Predictive strength may be improving.

http://jisao.washington.edu/pdo/
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Ocean Acidification

Reduced survival of larval marine species
Algae and zooplankton reduced
Serious consequences for food webs
Exact thresholds unclear



Sea Level and Storm Surges

http://seagrant.uaf.edu/map/climate/docs/sea-level.pdf

Along the southern shores of Alaska the effect so far is hardly noticeable, because 
most of the coastline also is slowly rising due to tectonic forces and isostatic 
rebound. 

On the Bering Sea coast and in the 
Arctic, however, communities are 
experiencing increased damage 
from storm surges (extreme high 
water events caused by high winds 
and low atmospheric pressure), 
shoreline loss to fierce winter 
storms, and saltwater intrusion into 
freshwater sources, sanitation 
lagoons, and fish and wildlife 
habitats.

Indications are that all of this is 
being made worse by a gradual rise 
in sea level. 



Survey Results

 Survey asked only about the 
IMPORTANCE of various effects

 In selecting drivers, we will also 
consider the UNCERTAINTY

 Time frame is also an important 
consideration

 Not all participants responded to 
the survey (27 responses as of this 
morning)
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Critical Uncertainties
Southwest Alaska Network (SWAN) group, August workshop

Normal WarmerStream/lake temps

Negative 
(colder)

Positive 
(warmer)PDO

Historical Significant 
increaseExtreme precip/storms

Measureable CatastrophicOcean Acidification

Less MoreRiver basin hydrology

Less MoreWater availability
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Climate Drivers

 Climate drivers are the critical forces in our scenarios 
planning process

 Critical forces generally have unusually high impact and 
unusually high uncertainty

 Climate drivers table specific for SE Alaska were compiled 
by John Walsh and Nancy Fresco of SNAP (see handouts).

 All scenarios are created by examining the intersection of 
two drivers, creating four sectors

 Selection of drivers is crucial to the planning process
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