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From People and Forests in Oregon, a slide program for grades 4-6;
Produced by Barbara J. Yoder/OSU Forestry Media Center, 1981

It is not a new concept that forests provide multiple 

services to people, and that managing for these 

multiple services is complex



LTER research plays a critical role in providing 

knowledge to guide policy concerning forest 

ecosystem services:

ÅConcepts and models based on rigorous 

science and long term measurements

ÅHuman resources, intellectual capital, 

interdisciplinary teamwork, networking, LTER sites 

as focal points for gathering and problem solving



Example 1:  Research at the HJ Andrews Experimental Forest 
transformedthe ways that people value and manage forests 



LTER Research fueled controversy  (1990)
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Example 2:  Hyporheiczones play critical roles in sustaining ecosystem 
services of streams ςbuffering temperature, nutrients & contaminants 

Kasahara& Wondzell, 2003
Wondzell & Swanson, 1996
Johnson, 2004



LANDCARB 
Model
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Model

Example 3:  LandCarb/FORPROD Simulation of Forest 
Carbon Flux: spatially explicit model links ecological 
processes and resource utilization.

Mark E. Harmon
Frank Schnekenburger



West Cascades flux

-6

-5

-4

-3

-2

-1

0

1

2

3

1960 1970 1980 1990 2000 2010

Year

M
e

a
n

 C
 F

lu
x
 (

M
g

C
/h

a
/y

e
a

r)

ecosystem

wood products

total



VELMA (Visualizing Ecosystems for 
Land Management Assessments)

Interactive effects of climate, land use, 
land cover & soils on multiple 

ecosystem services

Bob McKane, (EPA, Corvallis), Marc 
Stieglitz (Georgia Tech)
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Example 4:  A linked 
ecological/biogeochemical/
hydrological model:  VELMA   



Ecohydrology Modeling FrameworkLinking 
Hydrological & Biogeochemical Processes in Watersheds

VELMA Ecohydrology Model 
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Hydrograph HJA_WS10            HJ Andrews Watershed 10 ς2006, 31 years after clearcut
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Ecosystem Service Trade-offs for 3 Alternative Land Uses
VELMA Simulations for the H.J. Andrews 64 km2 Basin, Oregon
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Stream Nitrogen Load

Habitat & Biodiversity
(link to HEXSIM in progress)

R.B. McKane19



ENVISION
John Bolte, Dave Hulse,  Stan  Gregory

Example 5: A spatially explicit, 
multiagent-based framework for policy 
assessment and alternative futuring

Landscapes
Metrics of Production

Goals

ÅEconomic Services
ÅEcosystem Services
ÅSocio-cultural Services



John Bolte, Oregon State University

Landscape GIS
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ENVISION: Anthropogenic influences on landscapes 
and ecosystem services



Envision Andrews:  Preliminary application of Envision 

to a ca. 2000 sq km area surrounding the Andrews LTER site

Ecosystem servicesProcesses AffectedChange Drivers

Net 
Ecosystem 
C balance

Hydrology

Vegetation 
Succession

In Progress

Carbon 
Sequestration

Fish abundance 
and biodiversity

Water quality 
and quantity

Climate Change Scenarios

ωNo change

ωHotter drier summer;      
wetter, warmer winter

Policy Choices

ωForest management

ωDevelopment

ωEcosystem Services

http://envision.bioe.orst.edu/StudyAreas/Andrews/andrews.htm

http://envision.bioe.orst.edu/StudyAreas/Andrews/andrews.htm






Lessons Learned from Envision

ÅEvery place is different.  Future assessments are 
fundamentally place-based and client-dependent.

ÅEngagement with stakeholders is critical to define 
decision processes, desired outcomes, endpoints.

ÅThe approachis generalizableand can be coupled 
with other model frameworks.  

Adapted from John Bolte, Oregon State University



Ecological Models: 

e.g., VELMA
John Bolte, Oregon State University

Landscape GIS
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Goal is a broadly applicable model

Arctic LTER

HJ Andrews LTER

Konza Prairie LTER

Hubbard Brook LTER

Chesapeake Bay
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LTER sites and the 
LTER Network are 

seedbedsfor science 
leadership, incubators

of novel ideas, and 
focal points for 

science/management/
policy communication


