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Land use and management 

decisions have implications 

for conservation, 

production, and the level 

of resilience of ecosystems 

and communities



At the patch scale, management practices can 

have significant implications for soil 

conservation, biodiversity protection, water 

quality, etc.



At the landscape scale, decisions 

about the extent and configuration 

of different land uses can have 

large impacts on ecosystem 

resilience and the quantity and 

quality of ecosystem services 

delivered 



A Road Map to Landscape Ecology 
Principles

Four categories: 

1. landscapes and regions; 

2. patches and corridors; 

3. mosaics; 

4. applications 

Forman, R. T. T., and S. K. Collinge. 1996. The “spatial solution” to conserving biodiversity in 

landscapes and regions. Pages 537-568 in R. M. DeGraaf, and R. I. Miller, editors. Conservation 

of Faunal Diversity in Forested Landscapes. Chapman and Hall, London.



Elements of Landscape Ecology
• 1) landscape and region, 

• 2) patch-corridor matrix, 

• 3) large natural-vegetation patches, 

• 4) patch shape, 

• 5) interactions among ecosystems, 

• 6) metapopulation dynamics, 

• 7)landscape resistance, 

• 8) grain size, 

• 9) landscape change, 

• 10) mosaic sequence, 

• 11) aggregate-with-outliers and 

• 12) indispensable patterns

Forman, R. T. T., and S. K. Collinge. 1996. The “spatial solution” to conserving biodiversity in 

landscapes and regions. Pages 537-568 in R. M. DeGraaf, and R. I. Miller, editors. Conservation 

of Faunal Diversity in Forested Landscapes. Chapman and Hall, London.



Stokstad, E. 2005. ECOLOGY: Taking the Pulse of 
Earth's Life-Support Systems. Science 308:41-43.

The Millennium Ecosystem Assessment



The expected patterns and impacts of climate 
change are forcing planners and managers to add 
yet another dimension to the land use puzzle

Mean Daily Minimum Temperatures (˚C)

1980s 2090s



A Response

• Exploring possible future scenarios through 
analysis and planning

• Identifying complementarity, synergies, and 
incompatibilities in achieving ecosystem and 
community resilience

• Working Together to understand the 
opportunities and challenges in achieving both 
ecosystem and community resilience in the face 
of climate change

• Applying conservation, restoration, and other 
management interventions at strategic sites 
throughout landscapes





 Spatially explicit landscape-level 

model for analyzing the biological 

and economic consequences of 

alternative land-use patterns. 

 biological model incorporates 

habitat preferences, area 

requirements and dispersal ability 

between habitat patches for 

terrestrial vertebrate species to 

predict the likely number of 

species that will be sustained on 

the landscape. 

 economic model incorporates 

site characteristics and location 

to predict economic returns for a 

variety of potential land uses. 

 Objective: find efficient land-use 

patterns that maximize 

biodiversity conservation 

objectives for given levels of 

economic returns, and vice versa.



2009. Frontiers in Ecology and the Environment 7:4-11

 Used InVEST to predict changes in ecosystem services, biodiversity conservation, and 

commodity production levels

 found that scenarios receiving high scores for a variety of ecosystem services also had high 

scores for biodiversity, suggesting there is little tradeoff between biodiversity conservation 

and ecosystem services. 

 Scenarios involving more development had higher commodity production values, but lower 

levels of biodiversity conservation and ecosystem services. 

 However, including payments for carbon sequestration alleviates this tradeoff. 

 Quantifying ecosystem services in a spatially explicit manner, and analyzing tradeoffs 

between them, can make management decisions more effective, efficient, and defensible.







A Simplified Landscape 
Geographic Logic

• Protected Areas and 
Sensitive Ecological Sites

• Corridors

• Remaining matrix

3 distinctive landscape zones



Protected Areas and 
Sensitive Ecological Sites
Role in landscape ecological integrity & climate 

change resilience:
• “anchors” of natural habitat and biological 

diversity
• Maintain representativeness of rare communities 

and organisms
• Managed for long-term viability of representative 

habitats and species
• “nodes” of ecological connectivity
Potential Activities:
• Active habitat management & restoration (e.g. 

management of invasives, fire, etc.; managing 
seed dispersal mechanisms)

• Enforcement, patrolling
• Enhancing governance systems (e.g. community 

co-management, other participatory governance 
mechanisms) 

• Monitoring biodiversity targets



Corridors
Role in landscape ecological integrity & 

climate change resilience:
• Maintenance of ecological processes
• Facilitating normal migration, dispersal, and 

range shift of organisms
• Focal areas for multiple-use sustainable 

management
Potential Activities:
• Sustainable forest production and harvest
• Active habitat management & restoration 

(e.g. management of invasives, fire, etc.; 
managing seed dispersal mechanisms)

• Application of best practices for sustainable 
management & market linkages

• Enhancing governance systems (e.g. 
community forestry, other participatory 
governance mechanisms)



Remaining Matrix
Role in landscape ecological integrity & 

climate change resilience:

• Provision of goods and services for human 
communities

• Prevention of spread of disease and 
invasives (managing matrix pattern)

Potential Activities:

• Land suitability analysis & planning

• Sustainable agriculture

• Rural landscape design, urban and 
suburban planning, etc.



Quang Nam province 
agreed to establish 
biodiversity corridors 
to connect key 
Protected Areas



Interactive Activity:

Identifying Priorities for Maintaining 
Ecosystem and Community Resilience 

in Focal Conservation Landscapes



Objectives

• To identify conditions and/or areas where 
anticipated changes will have the greatest 
impact on the ability of ecosystems and 
communities to adapt to climate change.

• To identify situations and or areas where 
ecosystem-based adaptation 
needs/strategies are complementary with 
community-based adaptation 
needs/strategies and situations where these 
needs may be incompatible.





Landscape

Example of 

Representative 

Landscape-scale 

Ecological Pattern Mapping Guidelines Key

Terrestrial

Habitat necessary 

to maintain a viable 

banteng population

Map areas where stricter conservation 

measures are needed such as those 

representing “core habitat” or critical 

breeding areas

Map other areas where habitat needs 

may be met through management other 

than strict conservation (e.g. corridors, 

dispersal areas, etc.)

= Areas in need of strict conservation 

measures

=Other areas in need of conservation-oriented 

management

Freshwater
Flood zone of the 

Tonle Sap

Map areas where strict conservation is 

likely necessary for maintaining the 

integrity of flood zone (e.g. the rough 

extent of seasonal flooding

Map the stream network that delivers 

annual floods

= Areas in need of strict conservation 

measures to maintain freshwater ecological 

patterns and processes

= Other areas where some level of 

conservation-oriented management is needed

Step 1. Select one or two representative 
landscape-scale ecological patterns and 
map the areas where conservation is 
necessary to maintain the long-term 
viability of these patterns. (~45 Min)





ID

Name of Area / 

Issue

Type of Area / 

Issue

Significance 

Score
Key for mapped 

items

C1, C2, C3, 

etc. 

Steep slopes of 

Tenasserim front 

range

Food security 

Disaster risk
1, 2, or 3

= Areas that must be managed to ensure 

food security

=Areas that must be managed to reduce 

disaster risk 

=Other areas where management is 

needed to ensure community resilience

Step 2. Identify (and map if appropriate) 
conditions and/or areas likely to 
require interventions to 
maintain community resilience.  
(~45 min)





ID

Name of Area / 

Issue

Type of Area / 

Issue

Significance 

Score
Key for mapped 

items

A1, A2, A3, 

etc. 
Highway 209

Road project

Dam project

Sea wall

Etc.

1, 2, or 3

= Areas where major landscape change 

is anticipated

Step 3. Identify (and map if appropriate) 
infrastructure projects, agricultural 
expansion, or other non-climate 
change impacts that are likely to 
significantly transform or fragment 
the landscape in the next 10 years. 
(~30 min)







ID

Name of Area / 

Issue

Type of Area / 

Issue

Significance 

Score
Key for mapped 

items

X1, X2, X3, 

etc. 

East of Mae 

Wong NP  

Reservoir in 

conflict with 

habitat needs

Etc.

1, 2, or 3

= Areas of complementarity between 

ecosystem and community resilience 

needs

= Areas of possible incompatibility 

between ecosystem and community 

resilience needs

Step 4. Identify areas where management or 
policy to maintain community resilience 
are complementary to the conservation 
requirements identified in Step 1 and 
where they may be incompatible with 
the conservation requirements 
identified in Step 1. (~45 Min)







Map Outcomes



Critical to Remember:

• Maps are not reality – they are 
models

• Inaccuracy is OK in this exercise –
we’re after the big picture

• Be creative – think about how best 
to synthesize the ideas of your group



Thanks


