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Media

Legislators

Agencies, NGOs, 
Industry groups

Collaborators

• Information delivery
• Press kit & pitch calls
• Editorial board visits

• Strategic policy exchange
• One‐on‐one briefings
• District maps and talking pts

• Dialogue and guidance
• Presentations and webinars

• Co‐production of knowledge
• 6 interactive mtgs; many 
conversations

•Model iterations

Spheres of Engagement



Initial Conditions

Thompson et al. 2011
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Continuation of the conservation, development, 
agriculture, and timber harvest trends from 1999-2005. 

Damage from rapid environmental change leads to 
increased interest in stewardship. Forested landscape is 
managed as valuable living infrastructure; development 
is targeted towards gateway cities; conservation 
doubles; sustainable harvesting increases. 

Rapid economic growth and rolled back regulations; 
minimal land use planning; the removal of conservation 
restrictions; and an early pulse in forest harvesting. 

Oil and food prices skyrocket and regional demand 
increases for local food and fiber; development slows 
and is tightly spaced around cities. 

Scenario Narratives



LAND USE 
PRESCRIPTIONS  
(acres per year)

Recent 
Trends

Opportunistic
Growth

Regional 
Self‐Reliance

Forests as 
Infrastructure

DEVELOPMENT   7,500 10,000 ‐ 15,000 4,000 – 5,500 6,000‐7,000

AGRICULTURE  0 0 2,000‐ 10,000 0

TIMBER HARVEST  25,000 20,000‐35,000 36,000‐
61,000 34,000‐45,000

CONSERVATION   10,000 2500 4000 15,000

How Much Change?



Land Use Recent Trends Opportunistic 
Growth

Regional Self‐
Reliance

Forests as 
Infrastructure

Forest Conservation Random Random Random 66% priority

Development Dispersed 
residential

65% 50% 60% 30%

Clustered 
mixed‐use

34% 40% 39% 65%

Very large 
commercial

1% 10% 1% 5%

Harvest Improvement 
forestry

0 10% 10% 60%

Long‐term 
forestry

66% 30% 20% 30%

Short‐term 
revenue

34% 0 0 0

Short‐term 
revenue with 
biomass

0 40% 50% 10%

Biomass 
clearcut

0 20% 20% 0

What kind/intensity?



0 1‐10 31‐4021‐3011‐20 41‐50

PERCENT OF TOTAL EVENTS IN ZONE

Where?

Factors:
Protection status
Population density
Road density
Distance to city
Distance to built



0.25ha (0.6ac) grain

5 year time-steps

50 yr temporal extent

1.2mil ha study area

25 tree species 

0.25ha (0.6ac) grain

5 year time-steps

50 yr temporal extent

1.2mil ha study area

25 tree species 

LANDIS‐II: Succession and 
Disturbance Model

1. Removes forest 2. Protects forest 3. Harvests and regrows trees

Scenarios to Simulation



A1F1 IPCC CLIMATE
APPLIED TO ALL SCENARIOS

(640 ppm CO2 by 2060  ---- Northeast Climate Impacts Assessment (Hayhoe et al 2008))

5-7%+













Year 2010









1) DIRECT HUMAN USES
• Developed
• Agricultural land
• Timber

2) ECOSYSTEM SERVICES
• Carbon sequestration
• Infilitration (pervious surface) 
• Runoff regulation 
• Nitrogen and phosphorus retention

3) BIODIVERSITY
• Conserved land 
• Interior forest habitat quality
• Restoration of valuable tree species

Scenario Consequences







Annual Surface Water Runoff



Interior Forest Habitat Quality
Percent decrease (2010 – 2060)





Forests as Infrastructure

• Protects water quality by creating less 
impervious cover

• Limits increased runoff in nearly all watersheds
• Grows 20% more “high‐value” trees
• Produces twice as much local wood
• Maintains 35% increase in forest carbon storage
• Results in 25% less forest fragmentation
• Conserves 280,000 more acres of priority forest 
habitat



MA Policy Linkages
1. Environmental Bond
2. Zoning Reform Act 
3. Climate Action Plan – land use focus in phase 2
4. Sustainable forestry package

– Tax credits for plans
– Guidelines for community wood heat

Tools:



Story = good for 
communicating 

narratives/normative 
scenarios

Inverted pyramid = 
good for breaking 

news (but format is 
more of an anti-story)



• Report, maps for legislators, video, press kit (b roll, photos, contacts)
• 8 stakeholder meetings
• 12 additional briefings for conservation professionals and decision‐

makers
• 2 press conferences; editorial board visit
• Coverage in 60 media outlets

Communication 
& Outreach

http://www.youtube.com/watch?v=dFf8H3e-X0E



In Summary

1. Collaborative research increases both insight and impact of 
science but tradeoffs must be assessed in advance.

2. Landscape models support fine-grained large scale LULC 
analysis at species level.

3. Interventions are needed to shift land use trajectory and 
retain ecosystem services/biodiversity. Collaborative 
scenarios processes can increased capacity of civil society 
organizations.

4. Combining dialogue with delivery amplifies results and 
motivates action.



New England Scenarios

Harvard Forest LTER

RCN: Scenarios, 
Services, and Society 

Network for promote 
collaboration and 
address critical 
scenarios research 
needs



Back pocket slides



Matrix
Decision process/Governance:

Random/Market-based

Planned/Government-directed

Resource extraction/
Individual benefit

Ecosystem use:
Ecosystem services/
Community benefit



Table 1: LAND USE PRESCRIPTIONS  RT OG RSR FAI
DEVELOPMENT  (Annual extent by end of simulation (acres)) 7000 15000 4000 6000
Small Development :Within a 2.5 acre area, remove 25% of all species/age cohorts and suppress all  future 
regeneration   65% 50% 60% 30%
Medium Development:Within a 2.5 acre area remove 50% of all species/age cohorts and suppress all future 
regeneration 25% 20% 35% 40%
Large Development:Within a five acre area, remove 50% of all species/age cohorts and suppress all future 
regeneration 9% 20% 4% 25%
Very Large Development:Within a ten acre area, remove 50% of all species/age cohorts and suppress  all future 
regeneration 1% 10% 1% 5%
AGRICULTURE (acres) 0 0 10,000 0
Agricultural Development: Within a stand (7 to 50 ac) remove all species/age cohorts and suppress all future 
regeneration  0 0 100% 0

TIMBER HARVEST (acres)
26,000 20,000 61,000 45,000

Small Long‐term Silviculture: Remove 100% of: White Pine older than 100 yrs and 100% of Red Oak, Red Maple, 
Hemlock, and Sugar Maple older than 80 yrs. Leave 15% slash. Harvest size = 20 to 35 ac 33% 15% 10% 15%
Large Long‐term Silviculture: Remove 100% of: White Pine older than 100 yrs and 100% of Red Oak, Red Maple, 
Hemlock, and Sugar Maple older than 80 yrs. Leave 15% slash. Harvest Size = 25‐50 ac 33% 15% 10% 15%
Small Short Term Revenue: Remove 100% of: White Pine older than 60 yrs and 100% of Red Oak and Sugar Maple 
older than 80 yrs. Leave 15% slash. Harvest Size = 20 to 35 ac 17% 0 0 0
Large Short Term Revenue: Remove 100% of: White Pine older than 60 yrs and 100% of Red Oak and Sugar Maple 
older than 80 yrs. Leave 15% slash. Harvest Size = 25‐50 ac 17% 0 0 0
Small Short Term Revenue with Biomass: Remove 100% of: White Pine older than 60 yrs and 100% of Red Oak 
and Sugar Maple older than 80 yrs. Add Biomass by removing 30% across all ages and size classes. Leave only 2% 
slash. Harvest Size = 25‐50 ac

0 10% 25% 5%
Large Short Term Revenue with Biomass: Remove 100% of: White Pine older than 60 yrs and 100% of Red Oak
and Sugar Maple older than 80 yrs. Add Biomass by removing 30% across all ages and size classes. Leave only 2% 
slash. Harvest Size 25‐50 ac

0 30% 25% 5%
Biomass Clearcut: Remove 100% of all species and size classes. Leave only 2% slash. Harvest Size = 25‐40 ac 0 20% 20% 0
Improvement Silviculture: Remove 80% of all trees older than 130 years and 70% of all non‐commercial species 
older than 40 years. Harvest size 25 ‐50 0 10% 10% 60%
CONSERVATION (Acres)  7500 2500 4000 15000
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Recent Trends (1999‐2005)
Forest Conversion

Where?



Threat Weight Distance Longevity
DEVELOPMENT
Small 0.76 0.79km Permanent
Medium 0.81 0.96km Permanent
Large 0.91 1.26km Permanent
Very Large 1 1.40km Permanent
AGRICULTURE 0.57 1.18km Permanent

TIMBER HARVEST
Long-term 
Silviculture 0.21 0.29km 5 years

Short Term Revenue 0.22 0.29km 5 years
Short Term Revenue 
w/ Biomass 0.36 0.40km 10 years

Biomass Clearcut 0.40 0.66km 10 years
Improvement 
Silviculture 0.29 0.29km 5 years

CONSERVATION Threat * 0.69 0 Permanent

FOREST HABITAT
DEGRADATION

Dev 4pix

Dev 1pix

Harv 4pix

Harv 1pix

Harv 4pix



Recent Trends 

Regional Relianc

Forests as 
Infrastructure

Opportunistic 
Growth




