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Climate Variability 
and Change

C1: Site drainage and stand age 
influence climate sensitivity 
black spruce ecosystems

C2: Expanding understanding of 
spatial and temporal trends in 
climate sensitivity of NPP

C3: Manipulating spring soil 
moisture

C4: Vertebrate herbivore 
population dynamics

Climate 
Feedbacks

Landscape 
Structure

Social-
Ecological 
DynamicsClimate-Disturbance Interactions

Section III

Section IV

Section I

Direct Effects on Key Species & 
Functional Groups

C5: Characteristics and controls 
over fire regimes

C6: Seasonal and interannual 
variation in permafrost

C7: Insect and pathogen 
outbreaks: historical patterns 
and recent responses to 
warming

Direct effects on disturbance regimes

Section II

Ecosystem Structure 
& Function



Climate 
Warming

Changing Fire Regimes

Seedling Establishment 
& Species Interactions

Vegetation Composition & 
Successional Trajectory

NPP, Ecosystem Structure, 
Biogeochemical Cycling

Pest-Herbivore-Climate 
Interactions

Permafrost-Climate 
Interactions

Climate 
Feedbacks

Landscape 
Structure

Ecosystem 
Services

H2a: Climate-Fire Interactions

Section I

Section III

Section IV

H2c H2b

D2

D4

D1

D3

Section I



Climate Warming and 
Increased Rainfall

Permafrost Thaw 
& Stability

Fire Regime

Vegetation Composition, 
NPP, Ecosystem Structure

Pest-Herbivore-Climate 
Interactions

Climate 
Feedbacks

Landscape 
Structure

Ecosystem 
Services

H2b: Climate-Permafrost Interactions

Section I

Section III

Section IVH2c

H2a

D6, D7

D5

Section I

Organic Matter 
Thickness

Stream Export

Snow Cover

Surface Hydrology
Trace Gas Flux

D7

D7, D8
D7, D8



Climate 
Warming

Willow to Alder Ratio 
N-fixation Inputs

Vegetation Composition & 
Successional Trajectory

NPP, Ecosystem Structure, 
Biogeochemical Cycling

Fire Regimes

Permafrost-Climate 
Interactions

Climate 
Feedbacks

Landscape 
Structure

Ecosystem 
Services

H2c: Climate-Pest-Herbivore Interactions D9-D11 Section I

Section III

Section IV

H2a

H2b

Predators

Areal Extent of 
Early Successional 
Communities

Vertebrate 
Herbivores

Herbivorous 
Insects

Alder 
canker

Section I



Climate  
Variability 
and Change

Climate 
Disturbance 
Interactions                               

Regional Ecosystem ∆

(Section I)

(Section II)

Ecosystem Structure 
& Function

Social-
Ecological 
Dynamics

(Section IV)

CF1: Couple ALFRESCO & 
TEM, & conduct a 
retrospective analysis (1860-
2010) of the historical fire 
regime and associated 
vegetation response.

CF2: Apply coupled model for 
future climate scenarios 
(2011-2100).

How will interactive responses of 
disturbance regimes, ESF, & 
successional pathways to future 
climate variability & change influence 
regional ecosystem dynamics?

CF3: Model effects of future 
changes in post-fire 
vegetation & snow cover on 
atmospheric heating (2010-
2100).  

How will projections of regional 
ecosystem dynamics affect regional 
energy & water feedbacks to the 
climate system?

CF4: Model effects of 
future changes in landscape 
drainage & plant functional 
types on trace gas fluxes 
(2010-2100). 

How will projections of regional 
ecosystem dynamics affect regional 
CO2 & CH4 feedbacks to the climate 
system?

Section III: Climate Feedbacks



Climate  
Variability 
and Change

Climate 
Disturbance 
Interactions                               

Regional Ecosystem ∆

Climate Feedbacks

(Section III)(Section I)

(Section II)

SE1: What ecosystem 
services are most important 
for the sustainability of rural 
and urban communities?

SE2: What are the past 
trajectories, rates of change 
and likely future changes in 
these critical ecosystem 
services? 

Effects on provisioning and 
cultural services to Alaskans

SE3: Model subsistence 
dynamics of rural households 
to understand and predict 
changes in SE systems.

SE4: What are the formal and 
informal policies that enhance 
and limit community capacity 
to respond to change? 

How do changes in 
ecosystem services affect 
community resilience?

SE5: Through partnerships 
with communities, identify 
conditions that facilitate 
innovation in future human 
adaptation and transformation

What are the 
opportunities for human 
adaptation and 
transformation?

Section IV: Social-Ecological Dynamics



Education & Outreach

K-12 Education

(SLTER, GLOBE, 
HSSRIP)                             Agencies, Native 

Organizations and 
Communities, 

NGOs                             

Arts/Humanities 
ties to Fairbanks 

Community                         

University 
Education

(SEEDS, IGERT)                        

Ties to other Long-
Term Research 

Programs (LTERs, 
USGS, NPS, NEON)                   




