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Executive Summary:

Changing climatic conditions are rapidly impacting environmental, social, and economic
conditions in and around National Park System areas in Alaska. With over 50 million acres of parklands
to administer, Alaska park managers need to better understand possible climate change trends in order
to better manage Arctic, subarctic, and coastal ecosystems and human uses of these areas. National
Park Service (NPS) managers have been exploring scenario planning as an alternative approach for
science-based decision-making in the face of an uncertain future. Climate change scenarios will help
prepare NPS Alaska park managers for impending changes to make informed decisions with least regrets
for future outcomes.

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. Final
products will include climate change scenario planning exercises and reports for all the NPS units in
Alaska, with efforts organized around each of the four inventory and monitoring (I&M) networks.

The first stage in this project was a climate change scenarios training workshop with NPS
contractor Global Business Network (GBN) at which participants learned how to develop scenarios
based on nested framewaorks of critical uncertainties, and then fleshed out the beginnings of climate
change scenarios for two pilot parks, as described below. The workshop was facilitated and led by
Jonathan Star of GBN.

The South-West Alaska Network (SWAN) was the first of the NPS regions to be examined in its
own scenarios workshop, based on the framework introduced by GBN, and led by a core team who had
gone through at least one such training. This network includes Kenai Fjords, Katmai, Lake Clark, Alagnak,
and Aniakchak. Participants included representatives from the parks in question, NPS staff from the
Anchorage office, SNAP personnel, and key individuals from other agencies, businesses, and
communities with a stake in this region. These individuals contributed a wide range of perspectives and
expertise to the inputs and outcomes of the workshop.

General findings included predictions of changes in species and their assemblies, disappearance
or changes to subsistence resources, loss of cultural resources, risks to infrastructure, and changes in
interpretation opportunities. Participants agreed that most or all potential scenarios pointed toward a
need for coordinating communication and partnerships with other public and private entities, tuning
planning processes to account for multiple possibilities, increasing the fluidity and connections between
research and monitoring, and compiling seamless data sets. They further suggested the need for
increased monitoring of the PDO, ocean acidification, and ecosystems; science outreach and education
to multiple audiences; use of portable, flexible structures rather than permanent infrastructure; and
collaborative promotion of energy efficient technologies



Pre-workshop webinars:

Prior to the in-person workshop in Anchorage, participants took part in three webinars, held
weekly. The webinars covered the following:
Webinar 1: Introduction to scenarios planning, led by Nancy Fresco of SNAP
Webinar 2: Southwest Alaska climate drivers (see Appendix B), led by Nancy Fresco
Webinar 3: Southwest Alaska climate change effects (Appendix C) led by Bob Winfree, NPS, with input
from the group

Further information and shared files:
For further detail about the workshop described in this document, see the summary PowerPoint
“SWAN Climate Scenarios” available on line at

http://www.snap.uaf.edu/webshared/Nancy%20Fresco/NPS/ Other files available at the above site
include:

o All three webinars, as pdf files

e A summary of the August workshop

e NPS Maritime and Transitional climate talking points paper

e SNAP regional maps showing projected changes in temperature, precipitation, thaw
date, freeze date, and season length

e (Climate drivers tables for SWAN

e (Climate effects tables for SWAN, including participant input and comments

e SNAP climate briefs for Katmai, Kenai Fjords, and Lake Clark

e  Participant list

o Workshop presentations, as pdf files

Other documents will be added to this site as they are produced.


http://www.snap.uaf.edu/webshared/Nancy%20Fresco/NPS/�
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synthesize, act, monitor (Figure 1). In the first step, orient, participants considered the questions “What
is the strategic issue or decision that we wish to address?” and more specifically, “How can NPS
managers best preserve the natural and cultural resources and values within their jurisdiction in the face
of climate change?” and, “How will climate change effects impact the landscapes within which
management units are placed over the next 50 to 100 years?” In the second step, explore, participants
discussed what critical forces will affect the future of our issue. Critical forces — in this case, climate
drivers -- generally have unusually high impact and unusually high uncertainty. In other words, what
changes in climate are most important, most uncertain, and most likely to drive major change in park
conditions and NP management?

Participants broke into two focus groups to select these critical forces and to develop scenarios: the
Coastal group, and the Riverine group. Each group first considered potential critical uncertainties with
regard to future climate. The groups used those drivers to develop potential scenarios matrices (Figure
2). From these matrices each group selected one matrix to further develop and build narratives for the
future.



In the second stage of the workshop, each group nested their original matrix within a higher level
socio-political matrix representing varying degrees of public concern and varying degrees of institutional
involvement with climate change (Figure 3). This secondary framework was slightly altered from the
framework presented by GBN, which focused more on high-level government responses. The third
stage in scenarios building, synthesize, asked participants to turn bullet-point scenarios into stories.
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Figure 2. This is an example of a matrix produced by the Coastal group.
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COASTAL GROUP

Driver Selection

Each group started by considering potential drivers in the context of their certainty and importance

(Table 1). These critical forces were initially termed “climate drivers,” but when this caused confusion

regarding cause and effect — given that these forces do not drive climate, but are driven by it — they

were renamed “scenario drivers based on climate.” For the purposes of scenario planning, drivers that

are highly important and highly uncertain are the most crucial. Although this table was initially given the

headers “uncertain” and “predetermined” both groups were uncomfortable with those labels. Several

participants suggested that both importance and certainty should be viewed on sliding scales, rather

than as absolutes.

Table 1. Drivers as rated for certainty and importance by the coastal group.

Climate Drivers (or, “Scenario Drivers based on Climate”) Uncertain High Important
certainty

Temperature X X
Precipitation X X
Freeze-up X
Length of growing season X
Sea Level X
Water availability X
Relative Humidity X
Wind Speed (separate from Aleutian Low) X X

(duration) | (increase)
PDO X
Extreme Events (temperature) X
Extreme Events (precipitation) X X
Extreme Events (storms) X X

Additional drivers introduced by the group:

e Ocean Acidification

e Salinity (onshore/near shore)
e Aleutian Low

e Extreme Event (wind)

e AK Coastal Current

Selected drivers to explore:

e Acidification: slight increase (-.1 pH) = major increase (-.4 pH) Votes: 10

o Temperature: +2 C by 2050/+3 C by 2100 - +4C by 2050/+6C by 2100. Votes: 9
e Storms: No/slight change = Frequent (biannual pummeling). Votes: 6




e Precip (i.e., mean annual precip): same/some local decrease=> more rain, more total water.

Votes: 6

Climate Scenarios

The Coastal group decided to use the following drivers:

e (QOcean Acidifiation

e Combination of storms and precipitation (aka water availability)

These were combined, using endpoints derived from the Drivers Table, to create four quadrants

(Figure 4) as described below.
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Figure 4. Matrix showing the intersection of changes in storms and precipitation and changes in ocean

acidification, as each pertains to coastal regions. Each quadrant yields a set of future conditions which are

plausible, challenging, relevant, and divergent. The details of each quadrant are described in the text.




“Washout”:

changes to habitat (influx of salt water)

trail /road washout

regular riparian disturbances

more dynamic/changing coast leading to erosion

larger floodplain and wetland

less appealing destination

destruction of cultural resources due to coastal erosion (communities/ facilities)
possible need to relocate communities

“Acid Wash”
ecotourism crash
removal of biota (fish, birds, sea mammals)
spawning areas destroyed
subsistence/recreation opportunities changed
coastal erosion
catastrophic collapse of salmon
0 collapse of fishing (subsistence, sport, commercial)
0 collapse of community cohesion/culture
destruction of cultural resources/infrastructure
loss of clam/mussel habitat and marine mammals that rely on them
requests from communities to intro species for subsistence/sport
change in species composition (more deer?)
possible need to relocate communities.

“Low Grade Fever” (note: temperature change dominates)
increased drying of upland areas

change in habitat (veg./animal composition)

biomass may increase or decrease depending on location and veg.
increased growing season

less soil moisture

increased glacial wasting?

veg. expansion into deglaciated coastal areas

redistribution of terrestrial mammals

“PB & Jelly Fish”
loss of coastal species with exoskeleton = cascading effects for seabird populations and
subsistence uses (both egg collecting and salmon)
increase in jellyfish
changes in fisheries (perhaps from salmon to tuna)



e type of change could shift appeal to visitors
e dramatic habitat change

Nested Scenarios

Each of the four climate scenarios described above can be nested within a larger
social/institutional framework, as shown in Figure 5. This framework explores how each story
might play out in a world with greater or lesser degrees of societal concern and institutional
commitment. Note that this framework was altered slightly from that presented by GBN, in
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Figure 5. Matrix showing Coastal climate scenarios nested in a social/institutional
framework.. Each quadrant yields four linked scenarios; three are selected in red.
The details of these three are described in the text.
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which the horizontal
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Nested Scenario 1: PB&J/Riots and Revolution: “Jellyfish Jamboree, Fishing Fiasco”
[ he Narrative:
A phone conversation between Danny and his grandfather
~Hey Grandpal [How’s it going?
~Oh, hi Danny. | miss you! [Fow’s life in Anchorage?

-Frett3 goocl... | miss being able to go Fishing with you, tl'lougl’l —evenif we usua”g got nothing but
_je“y?fslm Mom and Dad are_just !ﬁappy theg !'xave_jobs again. Iguess People still need fnterpretive

rangers and Por’c workers Eere.

—|t was different twenty years ago, Darmg. Thc gishing... wc”, you wouldn’t believe how good the salmon
Fislﬁfng used to be. T here were tons of mussels, and crabs, oysters, clams... you name it. | ots of visitors

used to come to see the animals that fed on those Fisl’r, too.

-Yeah, that's what you alwags tell me. Mom and Dad say theg used to see bears all the time, and tons
of birds, and seals and otters and stuff. [Jow come no one did angtlﬁing about it when all those animals

started to c{isappea r?

~Well...it's hard to explain. We knew it was happening, but it was pretty tough to get the people with the
power to do anything about it. T hey just weren’t organized. T here was a lot of arguing between the
Council, and the Parks people, and the [Tish and Wildlife people - all of those government folks. Some
of them wanted to help, but they had no funding, and no plan. |n the village, folks got depressed when

they couldn’t go ;ishing any more, and the\lj feltlike thegjust couldrm’t maintain their way of life.

-What about you, Grandpa? You’re not clepressec{, are 3ou? You should have moved to Anchorage

with us!

—No, no, Danny. ol stay here. | can’t be a fisherman anymore, but there are still a few caribou worth
hunting, and there migl’;t be afish farm starting up- Maybe | could work there. O]C magbe | can get an
interview with that new oil and gas exploration company that is suPPosecl to be moving into town soon. |f

the government isn’t gong to help us, wejust have to hclp ourselves, I guess.



Implications

Natural Resources
e Pest and disease: increased parasite loads = marine mammals, ungulates
e Plant diseases: veg dieback
e PSP (paralytic shellfish poisoning) increase
e Glacial retreat or disappearance
e Veg shifts with impacts to ungulates: increased black spruce, woody upright veg
(alder/willow)
e Major fisheries and ocean trophic restructuring
0 Failing: salmon, halibut
0 Gaining: unknown
e Invasives
O Marine: range extensions from BC/WA of tunicates and green crab
O Terrestrial: new invasives, rapid proliferation in distribution and diversity. Range
extensions.
e Species of concern: migratory birds and marine mammals
Cultural Resources
e Archaeological site loss
e  Cultural disconnect of sacred or significant sites
Socioeconomic
e Qil and gas development: potential for mining, operational season changes
e Alcoholism and disease in people with dietary and social changes
e Decline and conflicts in commercial and sport fisheries/struggles with permitting and
regulations for historic and or/emerging fisheries
e Village population declines w/ loss of subsistence and traditional economic base
e Reduced interest in marine wildlife viewing
e Impacts on transportation options (overland, river boat, float plane access) due to loss
of snow and ice
Facilities
e Fire safe communities become a priority
e Changing priorities for facility funding as use patterns change and resource attractions
shift location/
Communication
e Communications budgets cut; face-to-face interaction lessens
e Public demands info; managers unable to meet demands (lack of funding, decentralized
info)
e Visitor (external audience)
0 Lack of changing venues to engage visitors
0 Fewer tour boat visitors
0 Poor access to glaciers
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0 Bear viewing moved or diminished

f. Subsistence

Loss/decline of traditional hunting species; some replacement species

Increase in occurrence of paralytic shellfish poisoning: health impacts to local
population

Collapse of salmon in both maritime and riverine lifeways

Plant/berry harvest: change in timing (phenology) and species

Loss of language and traditions as local demographic changes (e.g. marine mammal
customs and crafts)

Important Management Actions

Energy development—renewable village development

Economic development (local and community ventures and employment)

Partnerships with NGOs and community groups (LCCs, RACs, development groups, local
gov’t, native orgs)

Convert to local resource use

Streamline public engagement by issues rather than by jurisdiction

Implement facility standards for green energy use and efficiency

Provide forums for sharing scientific efforts and expertise

Research and Information Needs

Develop relevant communication strategies to feed into existing networks; assign
accountability
Resource monitoring: shared responsibility and protocols between communities and
agencies

0 Water quality

0 Fish and wildlife populations

0 Invasive species
Trophic interaction linkages research
Ocean acidification research
Facilitation of academic research with clearly communicated needs
Economic/energy development: emphasize mitigation options and build planning
(NEPA) capacity
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Nested Scenario 2: Acid Wash/Big Problems, Big Efforts: “Acid Reflex”

[ he Narratives:
#1: A tect chat between Anna and her boy{:ricncl

BaCkngUI'IC/:

T his world in 2030: 51.‘630’1@ c/cc//m’ng benthic community has led to loss of charismatic iconic mcga[auna
and a drastic food web shift. 5//77//ar toa boom//)usi' economy, the bottom has dro/o/oec/ out of the
fisheries industries as well as tourism. Small towns a/clocnc/cnf on these resources, l'nc/ualing subsistence
communities, are )[acing mﬁ'or economic C/za//enge5‘ /:requent Pumme//ng from intense storms has wreaked
havoc on infrastructure. (oncerned communities are coming L‘ogct/mr with institutions in a concentrated

effort to Crcat/'vc/y prob/cn7~50/vc the enormous issues t/n‘:y are [ac/rg.

Majbr /m/oacts: Absent and altered fish communities create a rl}n/:)/e ettect from subsistence users to
birds and mammals. Jncreased storm surges l'mpacf proa/uct/'v/ty of waterfow! and cause dramatic coastal
erosion. Dcns/iy dcpcna/cnt discases (Preva/cncc and/or severity of outhreaks), pose greater risks to

5,06(:/65 survival. Access to roads and trails becomes ditficult.

[ssues )[acing management: Subsistence communities ask/ng for introduction of surrogate 5/:766/65
and/orincreased harvest of remaining 5/occfcs. Agcnc/cs are no /ongcr able to meet their mandate of
Protect/}zg certain 5P€C/€5 so t/mﬂ are )[acing a re-work/ng of mission. [//ti//szzg available Func//ng becomes
a /orob/cm of rap/blpr/br/t/za tion and /hip/@m@ni’aﬁon. /ntcragcncy /o/us robust /oué//c/ /:)r/va te sector
integration in the form of a Prob/em-so/ving task-force aka ‘ecosystem Coopcrat/vc”. Media and Pub/fc
“suppor‘f” proves to be overw/w/m/ng at times. /ncrcased pressure for natural resource de ve/o/omcnt and

activities to rc/o/acc those lost.. managers have to address user conflicts. Marine 5/331‘/3/ /:)/a/m/ng

becomes a ncccss/iy.
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# Z:Tl‘ic twentieth annual meeting of the Southwcst A[aska Co"aborativc Flanning Team

Michael:

(Good morning, and welcome everyone, to the twentieth annual meeting of the Southwest
Alaska Collaborative Planning T eam. Just to remind you, today we have the special privilege of having
not only many interested Alaskans and several members of the press covering the event, but also two
members of our state legislature toggled in via multi-media holo-screenplex to hear our needs and
concerns — welcome, Nace Ayer and Cash Baggs — and our very own Alaska State |_egislator, Newt
[ ymes.

As most of you know, my name is Michael Shepherd. |'m honored to be hosting this event. ['ve
been part of this process from the start, and in the past 20 years with the Park Service J've really earned
all these gray hairs. We've seen alot of changes in two decades, as we've struggled to adjust to the
acidification of our coastal waters and the heavy rain and storms that have been pummeling our coastline,
and although we've put in a lot of work during that time, there’s still a lot to be done.

With that, let’s have a quick round of introductions. | et us know who you are, ancljust a few
sentences about why you're joining us here today. [Fwe could start with our honored guests?

Bud

I'm Representative Newt [~ ymes, and 'm happy to report that 'm working on a bill that would
help coastal communities all over the (1S5, and particularly here in Alaska. ['dlike to know how Congress
can help aid your communities in the shift away from salmon fisheries - which | know are steeply declining
—as the basis for both your subsistence economies and your cash economies. We're working to help
you create new sources of jobs and revenue such as your wind farm — which | hear has been cranking out
the power - and your new hydro plants. \We're also hoping to help out in your new agricultural sector (|
sure do love a good rhubarb pie).

Chuck

Nace Ayer here. 'm working for you guys down here in Juneau, and let me tell you, those of us
in the legislature aren’t going to want to hear a lot of sob stories and funding requests. All | hear from
your arca is complaints: “ | he salmon are declining, the shellfish are dying off, our historic sites have
washed out, the glaciers aren’t where they used to be, we have flooding and erosion and the park visitors
aren’t coming any more.” You guys have been doing a lot of planning and a lot of science-y research-y
stuff for twenty years, working with those university folks, the co-management people, the [Feds, and even
the greenies. \We want to know where it’s gotten you.

Fritz

i there, glad to be toggled in. 'm Cash Paggs. [f| could beg to differ with my colleague

Nace, |'ve already been hearing good things about your progress — for example, the green energy

initiative in which the Park Service shares all the newest conservation innovations with neighboring
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communities, and has hooked six villages into the zero-carbon grid. | think there are P|cnt3 of projects that
the folks down here in Juneau would be interested in, during our upcoming budget cycle.
Michael

Thank you. And now let’s hear from our team members. \We have a few here in the room, and
others toggled in. Perhaps you could each let us know a bit about what working groups and projects

you've been involved in, and what you're hoping to see accomPIishcc{ in the coming year?

Brookc

Thanks Michael. I'm Annie Molls, director of the Charismatic Megafauna T our Company. Well,
we've had some tough times with all the rainy weather, and we've had to cancel our Cute Critters tour ~
there just aren’t frequent enough viewings of sea otters and seals to keep the visitors happy. Put the
new moveable floating dock that NS putin is great — totally storm-proof. |t means that we can still get
our boats out for our ocean tours. We're planning a new one called See Jellyfish Before You Die.
We could really use some help from the agency folks in helping bolster that with your education and
interpretation programs. We'd also looking forward to the report from the interagency monitoring team
and the researchers from (1A about what species are coming in, and what is likely to show up in the next
few years, so we can gear our new tours towards those species.
Bill

Good morning. 'm Bill Ding, from NFS. Pve been working on the new infrastructure
developments at the Park — the moveable glacier kiosks, the floating dock, the foldable signs. | want to
hear how those are working out for our visitors and for our partners in the tourism industry. \We've got
some ideas for ways to keep our bridges and roads from washing out, but we may need some funding to
make that happen, so |'m glad to have our representatives toggled on. [[Cven you, Nace Ayer]
Sue

My name is Olive Ryteer, and |'m from the village of Pertinent. We've appreciated the help we've
been getting from the new green energy Plan, and the cooperative management agreement is really
helping, but we still feel like our way of life is slipping away from us. T he salmon fishing has been terrible
for years now, and the caribou hunting is no good cither. [Tolks are getting depressed, and that leads to
all kinds of troubles. \We’re worried that if more folks move away, we may lose our school. We'd like to
see more help finding us jobs, and more information on new ways to maintain our subsistence lifestyle.
Anna

Hithere. 'm Anna Collagist, from the (niversity of Alaska. |'ve been part of the interagency
monitoring team. \With a gaggle of grad students slaving away in partnership with the folks from NF.S,
USTWS, and NOAA, we've been doing near-shore and offshore surveys of fish, shellfish, and bird
populations, as well as assessing ocean pl and availability of food sources at all trophic levels. [l be

Prescnting some results that | think will be interesting to you, Annie. |t looks like a major trophic shiftis
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going on, and iFgotJ can Point out some new sPCcics as well as some old spccics to your visitors, you

could create a brand new Watclﬁ Climate Clﬂange As it }‘lappens tour.

Nancy

i, Pm Raina Snow from the (niversity of Alaska. 've been working with all my agency, business,
and non-profit colleagues from the Climate Working (Group to improve our climate modeling techniques,
and to try to get a handle on what we can expect from the FDO, NSO, and all the other acronyms.
Michael

T hank you, planning team. Well, it sounds like we have our work cut out for us, so let’s get going on

todag’s work session!

Implications

a. Natural Resources
e benthic community decline
o food web shift
e |ocal extinction, mass redistribution
e coastal erosion
e extremely moist conditions
e unknown glacial dynamics
b. Cultural Resources
e flooding and wave action = loss of known historic sites
e |oss of historic record (undiscovered sites)
C. Socioeconomic
e Questions of prioritization re: private vs. public aid

livelihoods stressed, leading to industry shift (tourism, fishing)
e natural resource development—need for energy and jobs
e community relocation?
d. Facilities
e |ncreased risk of flood/mudslide/erosion effects on structures
e access to roads and trails more frequently compromised
e potential effects on coastal communities and way of life(bridges/roads/river swell)
e private ecotourism accessibility (inholdings, lodges, docks, etc) compromised
e. Communication
e media/public involved at every step
e need for a highly evolved communication network
e potential misaligned message delivery
f. Subsistence
e Loss of fish, game, “revenue” (community asset)
e Shift in way of life
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e Search for surrogates

Important Management Actions

e Mission Statement evolution

e Removal of artificial barrier between research/monitoring/management loop
e Fostering public/private partnerships (e.g. ecosystem cooperatives/LCCs)

e Protecting and providing access to sacred cultural sites

e Comprehensive risk assessment for roads, bridges, trails, structures

e Temporary/portable facilities

e Species specific mitigation planning (economic driver species)

e Foster transitional community coping mechanisms

e Synchronize public/private education and outreach

Research and Information Needs

e Qverall, more robust monitoring and research

e Acidification research

e Alternative energy/ alternative facilities research
e Exploratory husbandry

e Glacial monitoring

e Robust bentbhic, fish, seabird, mammal monitoring
e Mapping of cultural resources

e Coastal engineering

Other Issues

e Increased capacity re: acquisition and grants
e Develop disaster response capacities (e.g. evacuation plans, interagency coordination)



Nested Scenario 3: Low Grade Fever (Cold PDO), Is Anyone Out There: “Is There a Doctor in the
House?”

The Narrativcs:

#1: Low-gracle Fever

[ ow magn/tuc/e C/72/75€ (minimal increases in ocean aC/d/tﬂ, /orcc//o/}.‘a tion and storm activity, and
tcmpcraturc; tcmpcraturc increase ameliorated fy COO/'P/7856 F DO, ﬂCi’Si’I// mcasura[)/c; tcmlocrature
ettects drive é/b/og/ca/ and /0/755/62/ rcs/oon5c5) was addressed within an environment of low /oub//c concern

and low institutional commitment

Ocean acidification and increased Prccipitation and storm activity are Primarg drivers. TcmPcraturC
continues to rise at a rate of aPProximatciy +2 °(C over the next half century. A coo|~Pi1asc OFDOisin
effect until aPProximateig 20%0, at which time a shift to warmer, drier (+FP]DQ) conditions is expecteci‘ The

increase in mean annual temperature has been ameliorated bg the coo|~Pi'1ase <~) FDO

Summcr and winter temperatures have been < average over the past 20 years. Frecipitation has been
i'iigiﬁig variable, with a few years of above~avcrage snowfall and other years characterized i.)g cold, c1r3
conditions. Rates oicgiaciai recession have decreased (c.g., at the termini), but tl"lil’ll’\il’lg continues.
Reiativelg low rates of ci’mange (temperature) and l’ligl’l variai)i|it3 (Precipitation) result in barelg Perceptibie

climatic ci'wangcs in southwest AK, i.e., climate conditions seem to be rclativclg stable.

Public perceptions of climate change are as follows: (1) Changes are slight enough to be perceived by the
public as benign or even positive; (2) there is low media coverage of climate change, at least in southwest
AK, due to lack of dramatic environmental changes, and this contributes to Public complacencg. Giiven the
lack of change, those who question climate change gain credibility. T here is little public pressure on
politicians to deal with climate change issues in SW Alaska, and there have been no climate-related

emergencies. (Conditions remain stable, familiar.

Pecause of this perceived lack of change, climate change funding has dried up, at least for southern AK.
There is still concern within the agencies about the effects of climate, particularly following the imminent
shift in PDQO (- to +); however, convincing the Public that climate effects may be serious has become
increasingly difficult. | arge increases in temperature may be evident at higher latitudes, in contrast to the
more subtle changes occurring in southwest AK_, and thus may divert Poiitica| and economic support away
from SW AK. Meanwhile, the (1S carbon footprint (GIH(s) has increased, although there has been
some progress in clean/alternative energy, including increased reliance on natural gas. An aging

Popuiation has put increasing pressure on the economy, and the national debt, health care, social security
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and othcr]cunding Prioritics have suPcrsedcé climate change in terms of imPortancc in the Public view.

/\gcncy programs, incluc{ing climate changc Func{ing, have been cut.

Ma_jor imPacts on the bioregion include increased shrub cover; increased biomass, inc!ucling woodg biomass,
and increased C uptakc and sequcstration. There are Potcntial increases in drought stress in uPIanc{
vegetation, inc!uding forests, as well as continued insect c{amage and/or forest dieback. [Jowever,
ecosgstem cl’xanges have been incrementa!, and most!g related to succession. A coo!~Plﬁase FDO may
result in reduced salmon runs, but Potcntia”g increased Productivitg in shellfish (shrimp/crab). Moose may
benefit from increased shrub cover (willow cover), whereas caribou habitat will decline. \With increased
warming and lower snowpack dcpths at low elevations, deer may cxPancl into new habitat. Sea lion and
harbor seal Populations, which may have bottomed out bg 2010-2020 may see a slow recovery going into

20%0. While fisheries resources diminish elsewhere in the worlcl, the AK Fishcrg (SW Alas‘(a) becomes

ever more va]uablc‘

Managemcnt issues are driven in part b\lj Public Perception. Convincing the Public of the likelihood of
sudden warming associated with a shift to warm~Phasc (+) FDO remains difficult. Agcncics are faced with
alack of xCunc{ing to educate Public and/or ac{apt to or mitigate change. Agcncy mandates make raPicl
response to climate-related issues unlilcc!g/di{:mcicu!t, and there is little impetus fora cl’;ange in agency
structure. [ressures from external communities are relativelg low, but still some Preclator control issues
remain. A variable environment (c‘g., variable snowpack & freeze dates) results in an uncertain rcgulator5
climate. Shifts in the timing of l’runting season are needed annua”g, and yet there is resistance on the part
of the Icaclership (agcncy} to remain responsive. T he baseline that agencies relg onto set hunting seasons
is Bighly variable, all over the map. Some interagency coordination exists at the lanclscapc level (1. C(Cs),
although NFS will have some of the last habitat that will support species that are Iosing out to climate. As
aresult, NFS will be aske&/expccted toactasa bioc’iversitﬂ reserve. Biologica! stresses (c.g‘, drougl‘wt
stress, forest dieback, increasing fuelloads) and pressure from land managers and clients to mitigate these
stresses will drive management decisions. Competition for resources continues among, subsistence, sport,

and commercia! harvest uscers.

Other areas of AK may have changed more than southwest; focus on climate change may be on
Avrctic/|nterior, and SW AK may be lost in the shadows. As a result, some resources Previouslg allocated
to climate change adaptation/mitigation in SW Alaska may be reallocated to the Arctic/|nterior. T hese
factors lead to a shift in priorities at the regional and national levels, and eroding budgets (no budget

increases)
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#2, Tlﬂc Doctor's Slic]c Slﬂow

Dr. Deunough [Harm, a retired Physician, acﬁusts the focus on the image of the massive brown bear he
Photographed in K atmai last summer. [t takes up the entire screen. [Teis addressing a group of his friends
and colleagues, most of them who have spent their careers in the biological sciences, at an informal gathering
in his home in Annapolis, MD. [He spent two weeks traveling in southwest Alaska last August, fitting in a
glacier tour (KIZIF ), a bear-viewing trip to Prooks Camp (K AT M), and a trout-fishing trip in | ACL.
e visited southwest Alaska because he views it as one of the few relatively intact, biologically diverse
ecosystems remaining in 2050, and he avoided a visit to Denali and other [nterior and Arctic locations in
Alaska because fires and smoke make these places miserable and unhealthy. The message he heard
repeatedly from park interpreters, however, was one of impending, and potentially very significant,

environmental change. [Here is an excerpt from his travcloguc:

‘We went on one of those glacier tours, and the glacicrs were spcctacular. We didn’t see many calving
g!aciers, aPParcntI\lj because most of the tidewatcrglacicrs have receded onto land in the last several
decades. Tl‘ne Park rangers talked a lot about climate change, but when you see the size of these g|acier5
with your own eyes, it's hard to believe the bleak Prc:clictions. ]n fact, the ranger admitted that one of the
glaciers we saw had advanced some in the last couple of years. ] didm't rea”g understand whg a glacier could

be increasing in size if the world’s in climate changc crisis. ¢

‘We ate seafood, mostly salmon, almost every night, but it was more expensive than J'd exPectecl. | thought
bcing this close to the source would make it cheapcr, but | guess that wild fish is expcnsivc, no matter where

you go. It was a lot better than the farmed stuff we eat l’lcre, and we were on vacation, after all?

‘Speaking of fish, the bears didn't seem to be having any problems, although the ranger at Brooks Camp
said that there were fewer bears now than when the salmon runs were really big. | was glad that we reserved
our bear viewing trip ahead of time. | saw people getting turned away, since many of the tours were sold out.
We flew to a beach in K atmai from [Jomer and watched bears digging for clams in the mudflats. QOur guide
said that if the ocean continues to acidify, the bears and other wildlife may have trouble finding clams in the
future. Qur pilot was a native guy who said he had moved his family to [omer because it was too expensive

to live in the vi”age anymore.’

If the Park rangers and guidc are rigl‘wt, | suggest that everyone visit Alaska soon. Thcg say the kind of big

changes we're already seeing on the castern seaboarcl, like the breakup of Assateague ]slanc{ into

Assatcaguc Arcl‘nipclago, will be !‘witting Alaska soon due to a shift in the FDO’

His friend, Dr. C. N. Salmon, a retired fisheries biologist from Seattle, leaned forward. ‘Are you ta”(ing

about the Pacific Decadal Osci”ation? We used to see strong salmon runs in warm—FDO years in
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Alaska. Noboc{}j rca”y knows what causes the FDO, but it tends to run on 20 to 30 year cgclcs. ])C

theg’re exPecting a shift from cool- to warm~Phase FDQO conditions, that c!']ange alone could rea”g

strcngt!ncn the alrcacly low-level warming that everyone elseis dca]ing with. | would expect that the glacicrs

in southern Alaska will start receding raPidlg again!’

(From a societal /}ﬂpacts Perspect/‘ve, recognition of DO /s /)np@f'[’m?i because it shows that "normal”

chimate conditions can vary over time Per/oc/s com/oara/)/@ to the /e/gt/z of a human’s career or generation. )

Implications

a. Natural Resources

Vegetation changes
0 Shrubs increase
O Forest fuel loads increase
0 Animal movements impeded
0 Moose increase
0 Caribou decrease
Fisheries
0 Shellfish increase
0 Salmon decrease

b. Cultural Resources

Living cultural resources and traditional lifeways around subsistence fishing and hunting
supported/enabled until 2030.

C. Socioeconomic

Climate change mitigation and adaptation funds sent to other areas w/ more
pronounced change

Competition for fish and wildlife intensifies between subsistence/commercial/sport
users

Eroding budgets lead to shifts in priority

Alaska resources increase in value (e.g. fish, clean water, clean air, energy
resources)->visitor destination

d. Facilities

Visitation increase < need for visitors facilities (e.g. trails, lodging, VCs, access, marinas)
Replace old or build new facilities with new sustainable technologies

Energy resources development: pressure to develop oil and gas (Bristol Bay), coal
(Chitina), wind farms, tidal facilities, geothermal, hydro.

e. Communication

Climate change hard to sell in SWAN area, but rest of world suffering
New communications technologies emerge, presenting challenges and opportunities
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e Public disbelieving re: climate change in SWAN
e Scenario planning becomes widely used
f. Subsistence
e Subsistence resources remain available until 2030, but rural lifestyles are more
expensive and less viable.

e Traditional lifeways around subsistence fishing and hunting supported/enabled until
2030.

Important Management Actions

e Reach out for interagency cooperation to effectively communicate PDO oscillations and

imminent climate change.
e Advocate for more flexible and responsive management of fish and wildlife
o Develop flexible, portable infrastructure
e Model desired green behaviors
e Due to shrinking budgets, use partnerships to address management needs

Research and Information Needs

e Thorough ethnographic studies of subsistence lifeways
e  Ecosystem mapping to identify critical near shore areas

e Monitor elements of PDO shift (e.g. air and ocean temps, precip, fisheries, benthos,
coastal wildlife)

Common No Regrets Actions

. Collaborate with researchers monitoring programs to track changes in PDO and ocean
acidification

. Model, collaborate and promote energy efficient technologies

. Increase fluidity and connections between research and monitoring

. Conduct coastal/marine ecosystem monitoring

° Identify and cooperate with private/public entities for partnerships

) Portable, flexible structures

. Re-imagine how institutions can work together to solve common problems.
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RIVERINE GROUP

Table 2. Drivers as rated for certainty and importance by the Riverine group.

Uncertain High Important
Certainty

Temperature X X
Precipitation X X
Freeze-up date X

Length of ice free season (rivers/lakes) X
River/Stream temperatures X

Length of growing season X

Water availability (stream flow) X

Relative Humidity X

Wind Speed X

PDO X

Extreme Events (temperature) X

Extreme Events (precipitation) X

Extreme Events (storms) X

Soil Moisture

Additional drivers introduced by the group:

e Volcanic eruptions (local acidification)
e PDO/AO/Jetstream
e Variable Stream Flow

Selected drivers to explore:

e Precipitation (variability)
o Temperature (variability)
e Thaw days (more/less)

e PDO (warm/cold phase)

Group decided to use:

e Thaw days (more/less)
e Precipitation (low/high variation)

e PDO would be included with Thaw days looking at cold phase PDO with less Thaw days and

warm phase PDO with more Thaw days to push the extreme possibilities.
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More with warming

“Smokey”

Less Variation Precipitation

PDO phase
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Helly/Hansen”
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-

Thaw

“Freeze Dried”

3
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4

Less with cold PDO
phase

High Variation

Figure 6. Matrix showing the intersection of changes thaw days (summer season) and precipitation, as each
pertains to inland (riverine) regions. Each quadrant yields a set of future conditions which are plausible,
challenging, relevant, and divergent. The details of each quadrant are described in the text.

1. “Smokey”

e Drought stressed vegetation
e Increase in disease/pests
e Longer growing season

e Maximum shrub expansion (less overland access)

e Long-term reduction stream flow

e Initially higher stream flows from seasonal glacial melt

e Reduction/loss glaciers
e Increased fire on landscape
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40% reduction in salmon fry due to smaller fry.

KATM Brooks Camp barge requires glacier melt for high lake levels...this world would minimize access

with warming and less precipitation.

Less biting insects

Decrease in waterfowl

Exposure of cultural resources

Lowering of groundwater tables.

More fugitive dust with Pebble Mine

Decrease in stream flow

Increase competition in water.

Decrease in subsistence (difficult winter travel)

. “Juneau/Helly Hansen”

Increase in rain on snow events (increased flooding events)
Thicker vegetation

Increase erosion

Increase lightening

Increase evaporation (soil drying)

More berries (good habitat for bear, moose, caribou)
Decrease in alpine tundra

Arrival of black bear

Increase in waterfowl

Increase in park infrastructure impacts

Decrease in backcountry visitation (increase in rain, reduction of flying days)
Increase in hurricanes

Increase rain on snow events (flooding)...decrease in salmon
Increase difficulty in controlling contamination (runoff)
Increase in avalanches

. “Freeze Dried”

Permafrost persists

Decrease in productivity (plant, berries)...impact on wildlife
Overland access continues

Competition of water resources (mining, communities)
Facilities/infrastructure stable

Slow retreat of tundra ponds

Extend range of Dahl Sheep

Lichens stable, supporting caribou

High wind potential

Brown bear decrease
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. “Tiny Ice Age”
Increase damage risk in cultural resources/infrastructure
Increase bear activity for Brooks Camp (KATM)
Decrease in ungulates
Decrease in bark beetle and fire
KATM Brooks Camp barge has adequate Naknek Lake water depth to access
Stable glaciers
High summer stream flows
Increase in winter access.

Divergence summary:

[y

. “Smokey”
Increase fire potential (converging non-fire systems to fire)
Conversion of ponds, riparian systems/structure to new ecosystems
Reduction in glaciers
Significant restriction to winter access
Broad landscape-level habitat/ecosystem shifts/changes

“Juneau/Helly Hansen”

Wildlife generally doing well (caribou may be impacted)

Extreme events/flooding may impact (storms, mudslides, avalanches)
High threats to infrastructure

Impacts to visitor use access

“Freeze Dried”

At extreme may impact salmon fry (decrease)
Limited vegetation growth

Significant economic cost-of-living issues

. “Tiny Ice Age”
Glaciers stable/growing
Winter travel (access) good
Pest/disease moderate
Extreme events may impact salmon
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Broad Understanding
Heightened Urgency

Riots and \ Big Problems,
Revolution... \ Big Solutions...

Less Integrated More Integrated

Institutions /

Societal

Is Anyone Wheel-
Out There?... Spinning

- Nested
scenario

selected

Widespread Indifference
Competing Concerns

Figure 7. Matrix showing Riverine climate scenarios nested in a social/institutional
framework. Each quadrant yields four linked scenarios; three are selected in red. The
details of these three are described in the text.
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Nested Scenario 1: Smokey/Wheel Spinning

The Narrativc:

#1: An E_cologist’s 30-Year FcrsPective

The day started off like so many in the past, checking the weather and prepping equipment. T he winds
were finally favorable for a day on the lake. As we motored outside of [Hardenburg PBay, a smoky haze
obscured the mountain tops to the west and a fourth fire of the season. | wondered if |'d ever see the
mountain tops before field season ended. As we boated up towards the head of |_ake Clark | looked
south at | analian Mountain and noted the brown patches appeared larger this summer compared to last
year. [ recall my first trips to [_ake Clark and observing a green jungle of alder dominating the lower
mountains. Now stem rust, a new discase to Alaskan flora, is wiping out large patches of alder. “ At least
that green wave stoPPed spreac{ing up the mountain side,” | remarked to my crew mate. Down low next to
the lake the birch displayed a hint of autumn already. We were a good two months away from peak

autumn colors but the signs of c{rought stress were obvious.

Aftera half hour boat ride we reached our first sampling site at the head of the lake. T he upperlake is
unusually quict these days. | remarked how years ago the sound of rushing water would drown out one’s
thoughts as waterfalls cascaded off the mountains. Put with the glaciers gone up top, the waterfalls are a
mere trickle of their former self. Another slurry bomber passed high overhead. As we started our
sampling sequence | lowered a Secchi disc over the side of the boat to check water clarity. “ T en meters”
| called out. “Definitely not the turbid waters | remember earlier in my career,” | thought. T he Tlikakila
River, once the primary source of glacial water flowing into |_ake Clark, now runs crystal clear and the
upper lake resembles the deep blue waters of Kjjik | _ake. T aking away a watershed’s glaciers is like
putting a tourniquet on the river. Greatly reduced flows and sediment loads down this \Wild River have
reduced a once braided network of constantly shifting river channels into a single canal wadeable
throughout most of summer. | he once vast river delta that was such an obstacle for boaters in my

younger days is now stabilized and overgrown bg the forest of i 5° spruce and birch.

Not long into our second sampling site the day’s first boat load of anglers passed by making their way to
the T likakila. T he clear stable waters now support a popular rainbow trout fishery. No one in their right
mind would have fished that river twenty years ago. After completing our sampling we decided to make
our way up to the old river delta and take a quick count of the sockeye salmon staging along the
lakeshore. As we strolled down the beach schools of sockeye stirred about, most fish were crimson red

with a few blush fish mixed in. |n 2007 | visted my first fish caijust down river from Nondalton. Back
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then the sockeye run was peaking in the Newhalen River around July 20", But from the looks of these
fish most have been here at least a month already. Now four guide boats were beached just up the
shoreline. | ake Clark—a rainbow trout destination, it was starting to look like some of the more Popular
Katmai fisheries of yesteryear. | recall when guides departed Port Alsworth via float plane carly cach
morning, transporting clients to fish the rainbow trout waters around | ake [liamna. Now they 5|eep in and
take a boat ride up-lake. We stopped and talked with one of the guides. | wanted to know if he had
spotted any sockeye spawning activity upriver. “We’re a week or two early,” he remarked. T he greatly
diminished flows and clear waters of the T likakila River sure made it easier for bears to fish. [t used to be
the T likakila River held the latest spawning population of sockeye salmon in Pristol Pay with peak
spawning activity occurring in October, sometimes into November, after the glaciers stopped melting and
the river cleared up. [t was the best area to find a heavy concentration of brown bears late into the fall as
they took advantage of a reliable food source just before hibernation. Put now the Tlikakila sockeye are
justlike any other population in the area, spawning in early August even late July in a hot year, and the
bears are forced to forage for berries in autumn as most sockeye are decaying when the heavy frosts hit

in late September.

As we made our way back to headquarters the smoky haze c]roppcc] in low over Port Alsworth; given the
wind direction | was certain another fire had popped up following last night’s storm. State fire crews and
[ark officials were hosting a public meeting that night to lay out the Park’s plan for the summer fire
scason. Regardless of the plan | was pretty sure | knew what the public response would be—no more
smoke. Guess | can’t blame them, why live in a Place like this if you can’t see the mountains? Despite the
reality of the situation that this summer’s fire season was becoming the norm, the Public remained
indifferent or unwilling to adapt. Biologist tried to put a positive spin on the situation: “ Just think of the
moose habitat this will create in ten years.” Put that rationale fell on deaf ears. Many long time residents
wanted to bring back the good ol days when the Mulchatna caribou herd wandered through the park.
PBut the Mulchatna herd resides mostly north of Pethel these days in the drying Y-K Delta area. |
doubted | _ake Clark would ever see caribou again as most of the park’s tundra was shifting to a boreal
forest ecosystem. [Zven in my short time in the park, the sockeye runs have undergone many changes.
But, they still return every eyar, at least for now. When the salmon stop returning the Peoplc will take
notice. | hope we're ready to deal with that possibility when the time comes. As | started pondering that

scenario ] couldn’t help but count down my c]ays to retirement.
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#2 Nondalton vi”agc council letter

Name: Rick Delkitte 111, Chief DATE 2/1/2030
Organization: Nondalton Village Council
Address: Gen. Del., Nondalton, Alaska 99563

Phone: (907) 781-2218 Fax: (907) 781-2119

This Proposal suggests a cl":angc to (c}wcck all that aPP13>:
—_ Harvcst season X Mctlﬁocls and means of access
— Harvcst limit — Customarg and traditional use

determinations

What rcgulation do you wish to changc?

T!’]is ProPosa! affects mechanized access to traditional subsistence !’mnting and Fishing areas in GMU
9(B®) within |_ake Clark National Preserve.

Currcnt chulation:

Unit 9(B)—| ake Clark National Park and Fresernve—(ORYV use is Prohibitec‘ except on trails clesignatecl
through sPccial rcgu!ations in accordance with 36 CFR 4.10.

New Autl'rorization:

The Neondalton \/i”agc Council proposes the c{csignation of the Long | ake trail, a Portiorx of which

crosses | ake Clark National Preserve, for necessary subsistence purposes.
J ustification:

| ocal commercial, sport and subsistence salmon seasons have been closed for 3 years due to c{rouglﬁt, low
water and persistant poor returns. [Tew moose and caribou are seen locany due to decades of localized
harvest of low dcnsitg ungu[atc Populations. Foor bcrry crops and fewer small game and waterfowl have
made subsistence more difficult. Residents are forced to range further from the vi”age, but boat travel is
hampcrcd due to cxtrcmcly low water in Sixmilc Lal«i and the C]’wulitna Kiver - Nonc{alton’s Primarg method
of summer access for almost a century. Due to increased wildfire in the last 20 years, moose have done
better further to the north, but we have no efficient means to getto these areas cxccpt bg overland travel.
Alir transport is cost Prohibitive, and in some areas, unlawful. T he shortest route is via the Long | ake trail,

which would save considerable fuel expense for unemplogecl families. We need this access to Provic{e the
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meat we can neither afford, nor fish for while salmon seasons are closed.

Residents of Nondalton have used the | ong | ake trail for centuries, and for the last 80 years, for winter
mechanized snow machine travel. While the trail has never before been used for summer/fall overland travel
by mechanized means, the wetlands the trail once traversed have completely dried and no longer dominate
the region as they once did. [t is an established trail that can be interpreted by 36 (CIFR 4.10 to be eligible

for dcsignation and we rcqucst it be so c{csignatcd.

Shoulcl this reciucst be aPProvccl?

This ProPosa! is intended to preserve Tite V]I oPPortunitg as requirecl bg ANILCA.
T he trail can be designatec{ t!']rouglﬂ special regulation Fo”owing 36 CTFR4.10.

Implications

a. Natural Resources
e  Physical
0 Hydrological cycle changes
0 Reduction in available water
0 PDO phase (which phase the PDO is in is an implication)
e Reduction in available water
e PDO phase
b. Biological
e Major biome shift
e Increase in fire, increase in pests/disease
e Pond Conversion to uplands
e ESAlssues Species management concerns
C. Cultural Resources
e Exposure of artifacts

o

Socio/Economic
e Conservation of F&W for subsistence & recreation
e Access and transportation issues
e. Facilities
e Infrastructure risks, fire protection costs
o Melting permafrost, damage to infrastructure (buildings)

bl

Interpretation and Education
e Maintaining relevant agency in-reach efforts
e Public/visitor education costs and challenges
e Greater need for public application of ecosystem services
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g. Protection
e Fire management, public safety risks
e F&W regulations, harvest quotas, seasons

Important Management Actions

e Re-evaluation of Agency Mission

e Environment Planning-What is purpose of land.

e Secure water rights and Implement water conservation. Include anticipate increase in fire proofing,
natural resource engineering.

e Increase in fire proofing

e Natural Resource Engineering

e More monitoring data.
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Nested Scenario 2: Tiny Iceage/Is Anyone out there?

The Narrativc:

Troy Hamon at KATM

Bear activity in southwest Alaska is still notewor‘thg in the year 2030, a remarkable Piece of stabilitg in
the middle of a world that seems to be losing its griP on normal. T he southwest coast of Alaska has been
sub_ject to a series of cooler and wetter years that de% the worldwide climate shift that has manifested
itself through the loss of barrier islands on the At]antic (oast of the nation, as well as a Prolongcd
droug]ﬁt in the desert southwest. Thc apparent anomaly, due to local effects of a cooling Phasc in the
Pacific Decadal Oscillation, has large!g escape& notice because so many other tl’xings are going so
wrong, But there are c]’wa”cngcs here that are not getting a lot of attention. Pears are still casily seen
a!ong the salmon sPawning grouncls that consist of rivers connecting Iarge lakes. Put the tributarg
streams have been nearlg abanc{onecl, as their increasing Frequcncy of floods and high water events have
decimated many of those salmon sPawning areas and made them difficult to fish. The ocean returns of
salmon are down as wc”, but the Pcrsistent effort to market wild salmon agafnst the farmed salmon
inclustry has lost ground, and there is less market available, so commercial Fishir\g effort has declined in
tandem with the lower run sizes, and most fish Processing facilities are bare!g l’uangfng on. | he stabf!itg of
glaciers in this region, when most of the world has been rePorting widespreac{ loss of glaciers, is
notcworthg, and there are even some glaciers that are growing. Wildlife Populations have been hit hard
bg the decp snow conditions accompaniecl bg especiang cold winters, but access to wildlife for local
subsistence hunters has been improved by the ease of overland travel in the winters. The rising costs of
fuel and the migration of rural residents to urban centers has minimized the demand for subsistence
resources, however, and the reductions in wildlife have not been esPeciany Problematic for the agency.
| _ocal agency rcpresentativcs find thca are cl’;a”cngcc‘ to make local citizens and their home offices
understand the sheer magnituc{c of changc that likcly awaits. W!’)en the cold Phase of the FDO comes
to an end, a transition to a warmer Phasc will Iikely result in a near catastrophic rearrangement of local
ecosystems and Pl’agsiography. Frcparing the agency and the Pub!ic has been the focus of a new
education initiative, and the intention is to tag informational bulletins and twitter-based responses to
climate Pieces that mention local variabflitg, oscillations, or ocean climate Pl’nascs in order to lceeP the

message of impending c}wanges in the Public eye.
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Implications

a. Natural Resources
e  Physical
O Glaciers stable
0 Water levels high
0 Water front erosion increases
0 Increase in storm damage
b. Biological
e Salmon decrease
e Bearsincrease
e Ungulates
C. Cultural Resources
e Storm damage increases
d. Socio/Economic
e Access is good
e Tourism is stable
e Decrease in commercial fisheries
e Decrease demand in subsistence
e Municipal tax revenue decreases
e Snowmachine, etc. emerging recreation
e. Facilities
e Increase storm damage
e Increase facility maintenance costs
e Significant budget decrease
e Maintenance access good
f. Interpretation and Education
e Audiences unaware of masking PDO
e Subsistence connection to resources decrease
e Harvest management more critical

Important Management Actions

e |dentify/manage infrastructure based on charging demand and reduce costs.
e Identify opportunities for shared technical expertise
e Interagency partnerships

Research and Information Needs

e TEK- critical element to facilitated subsistence.
e Water and climate data



Fish and wildlife population data.

Other Issues

Institutional barriers to subsistence use (human movement, species availability)
Marketing ecological services (local — national)
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Nested Scenario 3. Freeze Dried/Riots and Revolution

The Narrativc:

An open letter to 5cnatorWi" Go{:orth, bg the Peninsula, Alaska, Ma_gors Coundil, Fublishccl bg the
Alaska Daily News, July, 20%0.

Dcar Scnator Goicorth,

We the undcrsigncd apprcciatc your many years of wise Pubhc service and suPPor’mcor Alaska’s coastal
communities. \We are writing toclag to ask your help again in c{ealing with a crisis for which government
agencies seem unable or unwi”ing to Belp our communities. You are well aware of the importance of
community, Placc] and subsistence to rural Alaskans. Whilc most of the Pcoplc in our communities still
live a subsistence lhcestgle, it has become harder to subsist, and harder to maintain a viable community.
After more than a decade of continua”y diminishing stream flows and sharPIy c{cclining salmon returns,
many local fishers have been forced to sell their salmon Permits, their livelihood and their?amilg Iegacg to
out-of-state businesses. Wl’;cn ourfish Processing Plan’c closecl, more left to seek wage work elsewhere.
\/\/e were devastated when enrollment droPPcd below the stated minimum cnro”mcnt, and we fear that
since the school closed, there will soon be few younger people and families left in the communitg. With
the Prohibitivelg higher costs of fuel and electricity, we are thankful that some residents still have goocl
Pagingjobs in government and communitg services, altl’;ougl’; the number of such Positions has also
declined with ﬁalling tax revenue. A few residents have also Founcljobs with new construction, wind
farms, and mining operations on nearbg state and corPoration lands, but too many gooc{jobs seem to be
filled bg Outsic{ers‘ T!’re federal and state agencies have comPounclecl the cl’;a”enges faced bg our
communities. | or example, with the loss of our salmon resource, we have increasingly looked to hunters
to Provic{c for our aging residents. [Jowever, the decacles—long clrought, couP]ec{ with a historg of water
resources mismanagement, deforestation by wildland fires and mining impacts, and stcadily increasing
federal Prec{ator Protection, has made it increasingly necessary for hunters to travel 1ong distances to
find harvestable wildlife. Agcncg regulators don’t seem to aP,P,rcciate that the changec{ lan&scape and
unrealistic hunting seasons make access boat, foot, and snow machine unreliable. Now, those same
agencfes are working against our !‘wuntcrs, bg c{cnging use of ORVS to access to herds on government
lands. Senator, we need the agencies to work with our Public, not against us, and we desperately more
goodjobs in our rural communities before all our young families move away to hub communities and urban
areas. Today, we are asking for your sponsorsl‘uip for the “Salmon for our Children? bill, a program to
fund construction and oPeration of an expandec{ network of government—]cunc{ed communitg salmon
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water rights From acﬁacent gec{eral laﬂc{s, aﬂd rcasonab[c communitg access to chcra! Iaﬂc{s by OR\/ in
this bill.

RcspcctFu”y,
T!’IC Members of the Peninsula Magors Counci!

Implications

a. Natural Resources
e Physical
O Less water, cool PDO/stable temperature
0 Poor condition for salmon
O Lesssnow and more ORV use
0 Intensified wildlife/fish management
b. Biological
e Subsistence/extraction conflicts
o Wildlife shifts
C. Cultural Resources
e Stable archaeology
d. Socio/Economic
e Difficult access
o Fewer local owned fish permits
e Deficits, inflation, less real $ for land/resource management
e Population (out migration). Lost TK and local culture
e Less salmon harvest
e Higher cost of living, energy.
e. Facilities
e Greater fire risk, but facilities OK
f. Intrepretation and Education
e Hard to put SE AK in CC context with cool PDO
e lLoss of TK and living culture
e Regulatory F&W bottlenecks (access, seasons, allocations)

Important Management Actions

e Intensive management triggers Title 8 harvest preference

e Protect current and future critical habitats, migration routes, ecosystem services.
e Get missing players to the CC scenario table at subsequent workshops

e Adjust regs to harvest realities (more flexible process)

e Resume ANILCA local hire authority
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e Long-term $ for invasive species management.

Research and Information Needs

e Science outreach and education to multiple audiences

o Need higher understanding of AK protected areas in global context.

e Funding for interdisciplinary studies

e Social scientist for LCC and DOI CSC and agencies

e Communication in LCCs

e All of Bristol Bay should be in one LCC, not split

e Enhance ethnography program

e Explain relevance of resource protection when developable resources become scarce (ecosystem
services)

e Validate CC models with I&M data going forward

Other Issues

e |s this a paradym shift from naturalness? What does this tell us?

Common Implications

Natural Resources (Physical): PDO Phase, Hydrological Cycle

Natural Resources (Biological): Wildlife shifts, Increase Fire, Increase Pest/Disease, Pond Conversion to

Uplands

Socio/Economics: Conservation of F&W for subsistence and Recreation, Access/transportation issues.

Facilities: Infrastructure Risks, Fire Protection Costs, Increase Facility Maintenance Costs

Interpretation/Education: Audiences unaware of masking PDO, Regulatory F&W bottlenecks (access,

seasons, allocations), Greater need for public appreciation of ecosystem services, Maintaining Relevant

Agency In-Reach Efforts

Co-management of Bristol Bay Region complicates and fragments subsistence lifestyle.

Common No Regrets Actions

e Coordinating communication with other agencies.

e Tune Planning Process to account for multiple possibility

o Need for seamless data sets.

o Get missing players to the CC scenario table at subsequent.
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Science outreach and education to multiple audiences.
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