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Including the Human Dimension 
in the BNZ LTER:

Towards Regional ISSE Research

Gary Kofinas
University of Alaska Fairbanks

6-23-07

Athabascan

Inuit
TaigaTundra

Coastal forest

Tlingit, Haida, 
Tsimshian

Yupik

Vegetation Map Native Peoples of AK
Aleut

Ecological and social dimensions of Alaska historically have
been  tightly coupled
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Today indigenous peoples as well as many other Alaskan’s of the interior
have a close relationship with land and animals.  

This provides BNZ LTER an opportunity for integrated
long-term social-ecological research

Lightning-caused Fires 
1956-2000

Human-caused Fires 
1956-2000

Humans are part of the Alaskan Landscape
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Rural communities now fixed in place by infrastructure

Percent of Families Below the 
Poverty Level in 1999: 2000

U.S. Census, TM-P069.
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In 86% of villages with crews,
EFF wages are <5% of total village income

Median EFF Wages 1995-2004 as 
Percent of Total Village Income (2000 Census) 
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Fire fighting is a small part of village income but
Important to those individuals who participate

Human-Moose System of Interior Alaska

Sport, recreational, guided hunting

Subsistence harvesting

We begin the process of social-ecological integration by focusing on Human-Moose Systems
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Even though moose levels in Alaska are at a historic high, 
there is heterogeneity in the density of moose 

found in the interior.

Land Management and moose hunting in Alaska

HUNTER

MOOSE

Fed Land

National PS Access Regs Regional
Advisory
Councils

(elected)

Fed Law

Federal
Subsistence

Board
(appointed by Dept of Interior)

Federal
Subsistence
Regulations

USFWS

BLM

State, Private,
Village Corp Lands

AK hunting
regulations

AK Board of Game
(appointed by governor)State Law

public
concerns

AK Dept 
of F&G

divisions

Local advisory
Committees/

Regional
Councils 

(elected)

(adapted from Huntington, 1992 
by Annette Watson with Huslia 
Tribe, 2004)

[Dept of Interior] public
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Disturbance Regimes
Pulse: high pressure atmospheric 
systems; fire; thermokarst; floods, 
subsurface nutrient inputs; winter 
and summer precipitation; 

Press: warming; drought; 
warming; precipitation; sediment 
loading; flood intensity and 
seasonality; sedimentation; 
sandbar formation; bank erosion

External Drivers
Global population &
Resource use; Solar 
energy

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

Ecosystem Function
Fluvial dynamics; Fire behavior; 
Budgets of energy, water, carbon 
and nitrogen; Successional 
dynamics; Primary production & 
forage quality; N2-fixation; 
Biogeochemistry; Moose and 
predator population dynamics

Ecosystem Services
Climate regulation; Fire regulation; Subsistence 
resources; Summer and winter access to landscape; 
Cultural services

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

Q1
Q2

Q3

Q4

Q5

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?

Disturbance-Moose Socio-Ecological System

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

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

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?
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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?  
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Source: ADFG Div of Subsistence

annual harvests
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Communities differ in moose/caribou dependence
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1565386363972Tanana 
1342458355561Shageluk

822054204064Ruby city 
902878434357Kaltag
626368295368Huslia

1384644395975Holy Cross 

1003276514359Grayling 

8734560314055Galena 
89318

Bettles/ 
Evansville 

1041729325757Anvik

732060246080Allakaket
180683506767Alatna

Mean 
lbs/hh% receiving% sharing

% 
harvesting% hunting% usingcommunity

Moose harvest in interior Alaska  villages (2002)

Source: ADFG Div of Subsistence
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SHARING OF WILD HARVESTS

Courtesy of James Magdanz, ADFG

SHARING OF CASH

Courtesy of James Magdanz, ADFG
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Community-based monitoring

• Unusual Observations
• Long-Term Trends
• Local scale 
• Emergent patterns
• Implications of change
• Rules of Thumb
• Adaptive Processes
• Social construction of change

Kofinas et al 2002
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Crow Flat, Vuntut National Park, Yukon

Local observations of lake drying in 1995 by 
Vuntut Gwitchin prompted analysis using satellite 
images that confirmed and quantified drying.

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

change
3Gen

Eld

Mom

Bach C+K

Households
• Caribou need

• Resources

• Sharing (gear/meat)

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

McNeil et al 2006
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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

Venetie

Stevens Village

Fairbanks
Proposed partner 
communities
for BNZ LTER

U
.S

.A
. Canada

Kaktovik, AK

Arctic Village

Partner 
Community for
ARC LTER

Knowledge Coop
Community
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subsistencesubsistencesport/
subsistence

Dependenc
e

92% Athabascan; 
3.8% White; and 
other

95% Athabascan; 
3.5% white; and 
other

67% White, 11 
Black 10% 
Native American

Ethnicity 
and race

$21,000 (10.5% 
of families below 
the poverty line)

$12,500 (60% of 
families below 
the poverty line)

$40,577Median HH
income

2028782,000Population
676664Latitude
VenetieStevens VillageFairbanksCommunity

climate

fire

veg

community need

hunter access

sharing

individual nutritional requirements

wolves and bears

river water levels

moose population

harvest levels

cash: jobs & transfer payments

policies

cultural tradition

policies

predator control

policies

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


