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Overall Project Summary

O

Changing climatic conditions are rapidly impacting
environmental, social, and economic conditions in and
around National Park System areas in Alaska.

Alaska park managers need to better understand possible
climate change trends in order to better manage Arctic,
subarctic, and coastal ecosystems and human uses.

NPS and the University of Alaska’s Scenarios Network for
Alaska Planning (UAF-SNAP) are collaborating on a three-
year project that will help Alaska NPS managers,
cooperating personnel, and key stakeholders to develop
plausible climate change scenarios for all NPS areas in
Alaska.



Webinar#2 Goals

0 Reminder of the role of climate drivers In
the scenarios planning process

0O Overview of climate drivers for Northwest
Alaska parks

O Discussion of a climate drivers table
generated by John Walsh and Nancy
Fresco

0 “Homework” assignments and preview of
Webinar 3




Readings (pt. 1)

O The Art of the Long View, emphasis on first 4
pages (pp. 3-6); User’s Guide (pp. 227-239); and
Appendix (pp.241-248). These can all be read
for free on Amazon at
http://www.amazon.com/Art-Long-View-
Planning-Uncertain/dp/0385267320

In the page previews (“Click to Look Inside”)

O SNAP one-page fact sheet (Tools for Planners)
and link to website for optional browsing, plus
detailednotes from the August and February
meetings, online at
http://snap.uaf.edu/webshared/Nancy%20Fresco
/NPS/Webinar%201%20western%20Arctic/ 4




Readings (pt. 2)

O Arctic and Boreal Talking Points, entire document,
online at
http://snap.uaf.edu/webshared/Nancy%620Fresco/NPS
/Webinar%201%20western%20Arctic/

O Beyond Naturalness by David N. Cole and Laurie Yung
entire book, but with a focus on pp. 31-33. This
section is available for preview on Google Books.
http://books.google.com/books?id=gfErgkCyOHKC&pri
ntsec=frontcover&cd=1&source=gbs_ViewAPIl#v=o0ne
page&q&f=false

O Northwest Alaska Climate Drivers table and Regional
climate change summaries for ARCN parks online at

http://snap.uaf.edu/webshared/Nancy%620Fresco/NPS
/Webinar%202%20western%20Arctic/




Corporations who derived value
from scenarios

O Shell: pioneered the commercial use of scenarios, and hence
prepared for and navigated the oil crises of the 1970s, and
anticipated the opening of the Russian market in the 1990s

O Morgan Stanley Japan: scenarios helped them identify looming
problems in Asian financial markets in the late 1990s. They decided to
hold back on retail investments, and engaged fully with governments
and regulators, resulting in strong positioning when the Asian
financial crisis hit.

O UPS: in the late 1990s, used scenarios to identify and explore the
powerful forces of globalization and consumer power. As a result, they
renewed the customer charter — “enabling global commerce” and
made significant investments (like Mail Boxes Etc) that enabled them
to directly reach the end consumer.

O Microsoft: scenario thinking allowed the corporation to maintain an
options-driven corporate strategy. Amidst great uncertainty, Microsoft
used scenarios (including early indicators) to provide signals as to
which platforms / technologies / channels would prevail.



Climate Change in Alaska:
the bottom line

oChange iIs happening, and
will continue for decades
regardless of mitigation
efforts.

0 Key tipping points may be
crossed, e.g fire, permafrost,
sea ice, biome shift, glacial
loss.

O High uncertainty results In
divergent possible futures

for many important

st nenananousincom variables.




Explaining Scenarios: A Basic GBN
Scenario Creation Process

This diagram describes the 5 key steps
required in any scenario planning proces
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What critical
forces will affect
the future of our
issue?




Step one: Orient

What is the strategic issue or decision that we wish to

address?

How can NPS managers best

preserve the natural and cultural
resources and values within their
jurisdiction in the face of climate

2 | | .
change- Bering Land Bridge National Preserve
http://www.nps.gov/bela/index.htm

To answer this challenge, we need to explore a broader
question:

How will climate change effects
iImpact the landscapes within
which management units are
placed over the next 50 to 100

years?

Cape Krusenstern National Monument

http://www.nps.gov/cakr/index.htm




Step Two: Explore

What critical forces will affect the future of our issue?

CRITICAL UNCERTAINTIES
BIOREGION:

Over the next 50 — 100 years, what will happento...?

Critical forces

< > generally have

unusually high
iImpact and

unusually high
< > uncertainty

Copyright © 2010 Monitor Company Group, L.P. — Confidential
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Scenario Planning vs. Forecasting

O Scenarios overcome the tendency to predict, allowing us to see multiple
possibilities for the future

O Forecast Planning O Scenario Planning
O One Future O Multiple Futures
> L -

Global Business Network (GBN) -- A member of the Monitor Group Copyright 2010 Monitor Company Group

11




Selecting Drivers

What critical forces will affect the future of our issue?

CRITICAL UNCERTAINTIES
BIOREGION:

< o
< o
< o

ERT-HLY 2010 Copyright ® 2010 Monitor Company Group, L.P. — Confidential
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Selecting Drivers — Key points

O Drivers are the Critical forces in our
scenarios planning process.

O Critical forces generally have unusually
high impact and unusually high
uncertainty

O We are aiming to create scenarios that
are:
m Challenging
m Divergent
m Plausible
m Relevant

13




CLIMATE SCENARIOS

BIOREGION:

N




CLIMATE SCENARIOS

BIOREGION:

Pick drivers Wizﬁ(x

a wide range of

possible Choose drivers
outcomes that impact
several
sectors, e.g Select
Select drivers tourismm, drivers
with-a-high subsistence, with
enough and wildlife, effects in
likelihood to be not just one most of
convincing to the parks
stakeholders n-the
network

\"XJ

Avaid pairs of drivers
that are too similar —
think of the effects
crossing them with on
another

Choose drivers that lead
to the effects that are
most critical
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Projected climate change scenarios
for Bering Land Bridge National

Preserve

Average Annual Temperature (°F)

1961-1990

PRISM 30-yvear

histarical average

2035-2044

W E

2075-2084

Projected Temperature (TEMP) Change (°F)

Avg TEMP

Total Annual Precipitation (inches)

Annual Hist 21.6 + 0.2 [hAs Annual Hist 124+ 1.5 [SJ&s
2040 272 £02 56 2040 154 % 1.5 2.0 24%
2080 31.9 £ 0.2 10.2 2080 181 £ 1.5 ST 46%

Summer Hist 436 + 0.4 [SA Summer  Hist 74+ 09 A& N
2040 46,0 + 0.4 Al 2040 22 +09 15 20%
2080 485 £ 04 4.8 2080 98 + 0.9 2.4 33%

Winter Hist 59 04 NA Winter Hist 51+ 0686 [sl& INA
2040 138 £0.5 7.9 2040 6.6+ 0.6 45 31%
2080 201 = 06 143 2080 23+ 06 232 65%

* A PRCP/TEMP: change in decadal precipitation/temperature average fram historic value

For maore Information:

Ly Scott Rupp, Director, Scenarios Network for A laska Planning, Unicersly of Alaska, 907-474-7 533, ffan@uatf.edy
O Wendy Laya, Ecologist, The Widerness Sockdy, Alaska Reglon, 907-272-9453; wendy_lova@iws. o

Climate Change Implications for SNAP

Bering Land Bridge National ) —————
A ™  WILDERNESS

Preserve —SOCIET Y—

Climate Change in Alaska

Many areas in Alaska are already showing signs of climate change. Scientists have reported observations of
wetland drying, glacial and polar sea ice recession, spruce-bark beetle infestations, and an increase in fire frequency and
intensity throughout the state. A better understanding of where and when such changes could continue to occur is
needed to help decision makers identify how Alaska’s ecosystems may respond in the future.

In order to understand what these changes may be like, data from a composite of five down-scaled global circulation
models was used to estimate decadal averages of future temperature and precipitation values within the preserve. These
models assume a steady increase in carbon dioxide (COs) emissions from fossil fuel combustion over the first several
decades of the 21+ century, followed by a gradual decline in emissions as several kinds of low-emission energy
alternatives become more prevalent. This emissions regime is considered a “moderate” estimate!. Several other
scenarios have predicted higher emission rates, and scientists have since determined current levels? are significantly
greater than even the most extreme concentrations analyzed by the Intergovernmental Panel on Climate Change.
Higher emissions rates will likely accelerate changes in climate and lead to more severe ecosystem impacts

Temperature changes in Bering Land Bridge National Preserve

Temperatures are projected to increase over the coming decades at an average rate of about 1°F per decade.
Average annual temperature 1s expected to rise by about 6°F by 2040 and as much as 10°F by 2080.

Considering the natural variation in temperatures across the study area, this 1s likely to result in 4 rransition from average
annual temperatures below the freezing point (~22°F), to temperatures near or above the freezing pomnt (~32°F).
Alikely outcome of these changes is a lengthening of the growing season, a change that could have profound affects on
wildlife mating cycles, plant growth and flowering, water availability in soil and rivers, and hunting and fishing.

Winter temperatures are projected to change the most dramatically. Mean winter temperatures could reach a high
of 20°F by 2080, a figure that represents an impressive 14°F rise from the historical 6°F average. Average summer
temperatures are projected to rise by almost 5°T7 by 2080 (from ~44°F to ~49°F). Some species may benefit from these
changes, while others may not be able to adapt or find suitable habitat conditions to sustain their populations.

Precipitation changes in Bering Land Bridge National Preserve

Precipitation is predicted to increase across the study area. Despite this area-wide increase, conditions are
expected to become substantially drier in the summer and fall and potentially icier in winter. Although summer rainfall
1s expected to rise by 33%, this increase 1s unlikely to be enough to offset an increase n evapotranspiration caused by
warmer temperatures and a longer growing season. Winter precipitation may increase by as much as 65% and could fall
n the form of snow, ice, or rain, depending on the temperature. Ultimately, the timing and itensity of precipitation
will determine how these changes affect the landscape and hydrology of the Preserve.

Summary of findings

Bering Land Bridge National Preserve is projected to become warmer and drier over the next century. Warmer
temperatures and a longer growing season are expected to increase evapotranspiration enough to outweigh a regional
increase in precipitation. Seasonal changes in climate will have profound impacts on the condition and health of wildlife
habitat, lead to increased fire risk, and contribute to the likelihood of wetlands, steams, and lakes drying,

It is important to note that predicting changes in environmental variables is difficult, especially in Alaska where
historical climate monitoring data 1s sparse. Increasing the scope of precipitation, temperature, and ecological
monitoring throughout Alaska is one of the best strategies for improving our understanding of changes in climate and
the response UF(‘C()S‘\'S[’CIHS.

' This emissions outlook is the “A1B” scenario from the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment, pubiished in
2007. The models used in this analysis included Echam5, Gfdi2.1, Miroc3.2MR, HadCM3, and CGCM3.1.

? Recent rates of global CO; emissions can be found on the Carbon Dioxide Information Analysis Center website (www. caiac.e]c%m,gov)
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Keep 1n mind....

We will be synthesizing our results to create a small
number of alternative stories

 Sixteen (or more) choices available (4x4)
* Need to select only 3-4 to turn into narratives
and planning tools
» Focus on scenarios that are:
* Relevant
* Divergent
 Plausible
» Challenging

- Create a narrative (story) about each scenario P o
‘ JATEES MARSHALL
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Keep in mind...

Species | Hair/Fur

Goldilocks  Human  Blonde 8
Papa Bear Brown 12
Mama Bear Tawny 11
Baby Bear Bﬁg\?v}] 3

: Preliminary | Preliminary
Al Porridge Mattress
Level
Assessment | Assessment
Moderate Petite N/A N/A
High Big Too Hot Too Hard
Moderate Medium Too Cold Too Soft
Low Small Just Right Just Right

Effective storytelling matters!

Global Business Network (GBN) -- A member of the Monitor Group
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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

21



Pacitic Decadal Oscillation (PDO)

ANOMAL; N\

"o Jﬁﬁ?‘
2
- # ﬁ-t':".

Sea Surface Temperature Anomaly (°C)

_ e
0

http://en. W|k|ped|a org/wiki/File:La_Nina_and_Pacific_Decadal_Anomalies_-_April_2008.png

5

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. °



PDO -- Effects

O Major changes in marine ecosystems correlated with
PDO.

O Warm eras have seen enhanced coastal ocean
productivity in Alaska and inhibited productivity off
the west coast of the contiguous United States.

O Cold PDO eras have seen the opposite.

monthly vaives for the PO index: 19002001

na

I
b
I

i
http://www.wrh.noaa.gov/images/fgz/science/pdo_latest.qgif i
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PDO -- Predictability

O

O

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/

24



Climate General Specific Change Size of Patterns of Change Confidence Source &
\Variable Change Expected & Reference | Expected Context
Expected Period Change
Compared to
Recent
Changes
Temperature Increase 2050: +3°C *2° ; Large More pronounced in autumn- |=95% Very IPCC (2007)
2100: +5°C x=3° winter, with winter increases of|likely (for and
+8°C likely by 2100 sign) SNAP/UAFE
Precipitation Increase 2050: 15-25%6 + 15%%0; Large Fairly high 2 change, but high | =90%6 very IPCC(2007)
2100:25-50%6 +20%b6 uncertainty and low baseline likely (for and
precip; drying effects of sign) SNAP/UAF
increased temperature and
evapotranspiration may
dominate
Relative Little change|2050: 026 +=10%0; Small Absolute humidity increases 50%6 About as [ SNAP/UAF
Humidity 2100: 0% *+15%06 likely as not
Wind Speed Increase 2050: +2%06 *=49%0; Small More pronounced in winter =90%0 (sign) Abatzoglou
2100: +4%0 +=8% and spring Likely and Brown>
Pacific Decadal to Unknown Large Major effect on Alaskan Natural Hartmann
Decadal multidecadal (comparable |temperatures in cold season; variation, and
Oscillation circulation to climatic acts as a wildcard within essentially Wendler
(atmospheric |anomalies jump in ongoing climate trends unpredictable | (2005, J.
circulation) affecting 1970s) Climate)
Alaska
Extreme Warm 2050: increase 3-6 Large Increase in frequency and Modeled and |Abatzoglou
Events: Events times present for warm length of extreme hot events observed and
Temperature Increase / events; decrease to and decrease in extreme cold =959 Very Brown>;
Cold Events |1/5-1/3 of present in events (winter) due to warming |likely (for Timlin and
Decrease cold events; trend, but no clear changes in |[sign) Walsh, 2007,
2100: increase 5-8.5 overall variability Arctic)
times present in warm
events; decrease 1/12
to 1/8 of present in
cold events
Extreme Decrease/Iln |2050: -20%06 to +50%%6; Large Increase in frequency and Modeled and |Abatzoglou
Events: crease 2100: -20%06 to +50%%6 contribution especially in observed and Brown>

Precipitation

winter. Largest increase in
autumn (large intermodel
differences). Decreases in
spring. Percent of annual
precipitation falling as extreme
events increases.

Uncertain
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Climate General Specific Change Size of Patterns of Change Confidence Source &

Variable Change Expected & Reference | Expected Context
Expected Period Change

Compared to
Recent
Changes

Extreme Increase Increase in frequency |Any Increases at southern >66% Likely |Rachel

Events: and intensity increases periphery of Arctic; little Loehman

Storms exacerbated |information for central Arctic

by sea ice

reduction

and sea level

increase

Sea ice Decrease 2050: 40-60% loss in |Comparable [Longer ice-free season; less >90% \Very Overland

Bering Sea to recent loss of sea ice in winter than in | likely and Wang
(winter/spring); 20- changes summer (2009)
70% loss in
Chukchi/Beaufort
(summer)

Snow Increased 2050: 10-25%; Recent Cold-season snow amounts Large AMAP/SWI
snowfall 2100: 20-50% changes not |will increase in Interior, Arctic; Juncertainty in |PA (Snow,
during well increased percentage of timing of Water, Ice
winter, established [precipitation will fall as rain snowmelt and
shorter (especially in spring, autumn) |(warmer Permafrost
snow springs, more |in the
season snow to melt) |Arctic, 2011)

Freeze-up Later in 2050: 5-20 days Large highest near the north coast, [>90% Very SNAP/UAF

date autumn 2100: 10-40 days but pronounced throughout likely (sign)

the Arctic

Length of ice-|Increase 2050: 10-20 days Large Largest near coasts where sea |>90% Very IPCC (2007);

free season 2100: 20-40 days ice retreats, open water season |likely SNAP/UAF

for rivers,
lakes

lengthens




Climate General Specific Change Size of Patterns of Change Confidence Source &
Variable Change Expected & Reference | Expected Context
Expected Period Change
Compared to
Recent
Changes
River and Increase 2050: 1-3°C Large Consistent with earlier breakup|[>90% Very |Kyle and
stream 2100: 2-4°C and higher temperatures Likely Brabets
temperatures (2001)
Length of Increase 2050: 10to 20 days Continuation |Largest near coasts >90% Very IPCC (2007);
growing 2100: 20to 40 days of recent likely SNAP/UAF
season changes
Permafrost Increased 2050: ~100-200 km Large Permafrost degradation >90% Very SNAP and
area of northward primarily in area of warm likely (sign) [Geophysical
permafrost |displacement permafrost; less pertinent in Institute
degradation |2100: ~150-300 km the Arctic, although some (UAF)
(annual northward degradation likely in southern
mean displacement Arctic and coastal areas.
temperature
> 0°C)
Sea level Increase 2050: 3inches to 2 Large Large uncertainties, esp. at >90% on sign, | IPCC (2007)
feet upper end of range. Isostatic |except in
2100: 7 inches to 6 rebound is less likely in the areas of
feet north strong
isostatic uplift
Water Decrease 2050: decrease of O- Recent Most profound changes in >90% Very SNAP and
availablility 20+% changes not |areas where sub-freezing likely, but The
(summer soil 2100: decrease of 10- |well temperatures have historically |likelihood Wilderness
H20 = P-PET) 40+% established limited PET, therefor highly varies by Society
pertinent in the Arctic. Much |region
27

uncertainty regarding role of
winter water storage and
spring runoff




Critical Uncertainties
Southwest Alaska Network (SWAN) group, August workshop

< Water availability >

< Stream/lake temps >

< River basin hydrology >

< Ocean Acidification >

< Extreme precip/storms >

B~ &
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Climate Drivers

O

O

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

29



Climate Effects

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

O Time frame (20 years? 100 years?)

O Uncertainty (of both driver and effect)
O Severity of effect (and reversibility)

O Scope: what parks, who is impacted?
O Repercussions: what is the story?

O Feedback to policy

30



'f';.‘ﬂ_'g:

-.n-.. T
B

ROt
R




	Climate Change Planning in �Alaska’s National Parks
	Overall Project Summary
	Webinar#2 Goals
	Readings (pt. 1)
	Readings (pt. 2)
	Corporations who derived value from scenarios
	Climate Change in Alaska: �the bottom line
	Explaining Scenarios: A Basic GBN Scenario Creation Process
	Step one: Orient
	Step Two: Explore
	Scenario Planning vs. Forecasting
	Selecting Drivers
	Selecting Drivers – Key points
	CLIMATE SCENARIOS�BIOREGION: ______________
	CLIMATE SCENARIOS�BIOREGION: ______________
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Keep in mind….
	Keep in mind…
	Climate Change Scenario Drivers 
	Pacific Decadal Oscillation (PDO)
	PDO -- Effects
	PDO -- Predictability
	Northwest AK Drivers (pt. 1)
	Northwest AK Drivers (pt. 2)
	Northwest AK Drivers (pt. 3)
	Critical Uncertainties�Southwest Alaska Network (SWAN) group, August workshop
	Climate Drivers
	Climate Effects
	Slide Number 31

