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Tundra

Ecological and social dimensions of Alaska historically have
been tightly coupled




Today indigenous-peoples-aswell as man : f the interior
have a close relati g =

Humans are part of the Alaskan Landscape

Lightning-caused Fires Human-caused Fires
1956-2000 1956-2000




Rural communities now fixed in place by infrastructure

Percent of Families Below the
Poverty Level in 1999: 2000

U.S. Census, TM-P069.




Moose Systems

Subsistence harvesting

ecological integration by focusing on Human

—~
"
S
0
c

w3

aC

38

8o

S

o

& &

1C

n S
=
o o
T o
=c©

TR —

FV

w g

R
e~

T u—

L O

Mt

c
)
o
f—
)
o

Fire fighting is a small part of village income but
Important to those individuals who participate
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the process of social

Human-Moose System of Interior Alaska
Sport, recreational, guided hunting

We begin



Moose Density
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there is heterogeneity in the density of moose
found in the interior.

Land Management and moose hunting in Alaska
[Dept of Interior] N
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Disturbance-Moose Socio-Ecological System o
Biotic Structure

Landscape patch mosaic;
Floodplain sandbar distribution;
composition and biomass of plants,
moose population density

External Drivers
Global population &
Resource use; Solar
energy

Regional Drivers
Regional Climate; Glacier & snow melt;
Summer & winter precipitation regimes;
Regional economy; Federal fire policy;

Human migration

Human Behavior
Harvest of moose and wild
foods; fire ignitions and
suppression; land
settlement; wildlife
management

Disturbance Regimes
ulse: high pressure atmospheric
ystems; fire; thermokarst; floods,
ubsurface nutrient inputs; winter
nd summer precipitation;

Human Outcomes
Cultural fabric;demographic
change; infrastructure
development; state/federal
regulation & management;
land development
/conservation ethic

Ecosystem Function
Fluvial dynamics; Fire behavior;
Budgets of energy, water, carbon
and nitrogen; Successional
dynamics; Primary production &
forage quality; N,-fixation;
Biogeochemistry; Moose and
predator population dynamics

ress: warming; drought;
arming; precipitation; sediment
bading; flood intensity and
easonality; sedimentation;
andbar formation; bank erosion

Ecogystem Services

Climate regulation; Fje regulation; Subsistence

resources; Summer and winter access to landscape;
a arvice

Q1: How do long-term trends in climate and disturbance regime interact to alter the boreal forest of Interior Alaska and to feedback to the climate system?
Q2: How are feedbacks between landscape and stand structure (biotic composition and soils) and functioning (ecosystem budgets, successional processes,
and animal population dynamics) affected by climate warming and changing disturbance regimes?

Q3: How do ecological changes caused by altered climate and disturbance regimes affect climate and fire regulation by landscapes and the supply of
subsistence and cultural resources to local residents?

Q4: How will the human population of Interior Alaska respond to recent and projected changes in disturbance regimes and subsistence and cultural services?
Q5: How do humans decisions and actions affect the regimes of Interior Alaska?

Q3: How do ecological changes caused by altered
climate and disturbance regimes affect climate
and fire regulation by landscapes and the supply
of subsistence and cultural resources to local
residents?

Q4: How will the human population of Interior

Alaska respond to recent and projected changes
in disturbance regimes and subsistence and
cultural services?

Q5: How do humans decisions and actions affect
the regimes of Interior Alas




Doing research with Native communities of Alaska requires
special considerations because of differences in worldview
between science and local culture
and past conflicts and mistrust

How do local residents perceive changes in ecosystem
services related to moose?

What are the implications of those changes to
ecosystem services?

How have people responded to those changes; how
might they respond?

How can modeling inform our understanding of interior
Alaska as a social-ecological system?

What are the possible synergies for collaborative
research among LTER researchers, agency managers,
and rural residents with an interest in human-moose
sustainability?




Wild Food Harvests in Alaska
by Area, 1990s e64
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ADFG Div of Subsistence

Communities differ in moose/caribou dependence

annual harvests
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Variation in Household Harvests

Estimated Total Harvest Per Household, Deering 1994
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James Magdanz, Division of Subsistence, Alaska Department of Fish and Game Slide 6

Moose harvest in interior Alaska villages (2002)

A Mean
community % using % hunting harvesting % sharing % receiving Ibs/hh

Alatna 67 67 50 83 6 180
Allakaket 80 60 24 60 20 73

Anvik 57 57 32 29 17 104

Bettles/
Evansville 8 31 89

Galena 55 31 60 45
Grayling 59 51 76 32

Holy Cross 75 39 44 46
Huslia 68 29 68 63 62

Kaltag 57 43 78 28 90

Ruby city 64 20 54 20 82

Shageluk 61 35 58 24 134
Tanana 72 36 86 53 156

Source: ADFG Div of Subsistence



SHARING OF WILD HARVESTS

SHUNGNAK
SociaL NETWORK

This disgram d
of 4 howschol
2002, Boch symbol rpres encs ome
In a survey of households, cach houschold
s asked:

cpention among 51

“Who harvested. processed, and distribut-
ed tbe fish, meai. herries and greens your
bousetield used this year™

Wha paid for the gmcieries, gasalines,
and other supplies yout housebnld s ed this

For your howsehald, who decided when,

whete. and bow 0 huni. fish or gaiber ihis
yeart”

Esch line tepresents the answers to thase ques-

iians. If someane cutside the surveyed house-

hold provided wild fcel, other supplies. equip-

went. or decisions for the aarvey e bouscheld,

a line ceanects the tw households.

e Tine begins ai the source houschald and
enel at the. conuming household, The arro-
head poinis at the conaming housebald. The
more support one household tecieved
fram another, tbe wider the line.

‘The sizz of househeld symbals represents the

mumberof people in cach hooschold. The colar
anel shape of the symbels represent household
heads” age and hoschold stmciures.

W EXer Housholde
(heads 60 years oM cralder)

[ Meire Hoebalds
(heads 4059 years ald)

[0 Develaping Households
(heads 39 year old cf younger

I Teacher Honmetitin

[] Heuscholds Headed by a Couple

/A Housebolds Heoded by a Singhe Persan

Courtesy of James Magdanz, ADFG

SHARING OF CASH

Courtesy of James Magdanz, ADF
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Community-based monitoring

Unusual Observations AP S

Long-Term Trends Ecological Knowledge Co-op

Local scale /.,‘
Emergent patterns iless

Implications of change

Rules of Thumb

Adaptive Processes

Social construction of change

Kofinas et al 2002

Topics Covered through Community-

hased Monitoring Program

#* Caribou
+ Local Experts I

# Other animals

Environment .I_-." bears, walv
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Local observations of lake drying in 1995 by
Vuntut Gwitchin prompted analysis using satellite
images that confirmed and quantified drying.

Crow Flat, Vuntut National Park, Yukon

Unusual Weather and How
Arctic Borderlands Weather Affected Getting Out on
lﬂ%‘g‘[‘ rov1ed9¢ the Land: 1996-97 to 2001-02

!M]mu]:uu[mu|-m-!---

DRAFT DEC/02

Communication of
results from
community
monitoring is critical
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Agent based modeling of caribou
hunting to study conditions of climate
change

©,
Households @ @ ‘ ﬁhﬂ

» Caribou need

» Resources ‘ @ L S
« Sharing (gear/meat) ' < A
- ¢/ 0id Craw hunting acosss
LE] [ vy tip

=T O ovenight
eeken

Geographic hunting zones
« Effort for a trip in each season
* Caribou availability

i.e. complex adaptive system
(agent-based approach)

Modeling changes in caribou distributions and community availability
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Our steps forward
(the recent supplement)

Build new partnerships with communities
and agencies

Compile data; gather new data
Develop as an interdisciplinary research

team
Rapidly prototype SES models
Begin testing relationships

Explore opportunities for cross-site
comparative studies
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Community Fairbanks Stevens Village Venetie

Latitude 64 66
Population 82,000 87

67
202

Median HH $40,577 $12,500 (60% of ~ $21,000 (10.5%

income families below

of families below

the poverty line) the poverty line)

Ethnicity 67% White, 11  95% Athabascan; 92% Athabascan;
and race Black 10% 3.5% white; and  3.8% White; and

Native American other

Dependenc  sport/ subsistence
e subsistence

other

subsistence

Components and Linkages in the Human-Moose System of Interior AK

climate S
- predator control

moose population

harvest levels

[polices

—’ Y | cash: jobs & transfer payments
1 \

community need

i

individual nutritional requirements

¥
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Use of models as discussion tools with decision makers...

Looking ahead

Rethinking of scale
Including social-ecological interdependencies
Seeking out value-added opportunities

Cross-site comparative work (e.g., Arctic,
Baltimore, Phoenix, North Temperate Lakes)

Examining SES thresholds and limits to human
adaptation

Identifying disproportional impacts
Societal relevance as a strategy for sustaining the
LTER
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