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Social Influences outside the Place
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• Assets
• People
• Ecosystems

Dynamics
cross-scale
in place
beyond place

System operates at multiple
spatial, functional and temporal scales

National
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Drivers/Causes Consequences

Variability & change
in ecological
conditions

Variability &  change
in social conditions

Perturbations, stresses
(exogenous, endogenous)

• Condition of 
social system

• Condition of
ecological
system

Ecological Influences outside the Place
State of biosphere, State of Nature,

Global Environmental Changes

Conceptual Framework
Turner II et al. 2003. A framework for vulnerability analysis in sustainability science. PNAS 100:8074-8079. MODIFIED – Marion Damm
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Key Dimensions of Vulnerability

Social Dimension
Vulnerability of different social groups,
Role of social networks (coping)

Economic Dimension
Vulnerability of different economic sectors and 
critical infrastructure

Environmental Dimension
Environmental fragility (groundwater, land)
Dependency on environmental services

Institutional Dimension
Effectiveness and failure of structures and 
institutions
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Ecosystem Services
Millennium Ecosystem Assessment, 2005.
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CI Vulnerability
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Resilience (R)

• GDP per capita FS (c1)
• GDP per capita district (c2)
• mean annual income of   
households (c3)

• forest growth rate (a1)
• protected areas (a2)

• forest size (er1)
• forest type (er2)
• forest fragmentation (er3)

Sensitivity (S)

• unemployment rate
of district (sh)

• % pre-damaged forest (se1)
• water quality index (se2)

Exposure (E)

• % forested area (e1)
• % employees (e2)

Sensitivity (S)

Exposure (E)

Resilience (R)

• % farmland (e1)
• % employees (e2)

• unemployment rate
of district (sh)

• Water storage capacity (er1)
• Filter/buffer capacity (er2)
• % perm. grasslands (er3)

• GDP per capita district (c1)
• GDP per capita FS (c2)
• side business income (c3)

• % organic farms (a1)
• % protected areas (a2)

• contamination potential (se1)
• erosion potential (se2)
• water quality index (se3)

Weights and Aggregation

PhD Research from Marion Damm, UNU-EHS

Agricultural Forestry
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Vulnerability Maps
PhD Research from Marion Damm, UNU-EHS
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Capturing Indicators – Participatory Approaches
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Unusual difficulties in recovering
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Vietnam
Importance of the Delta

• 39,000 km2

• 18 million inhabitants

• 2/3 used for agriculture
• Supplies:

50% of staple food
50% fisheries
60% fruit production

• For Vietnam as a whole, 
1 m sea level rise means 
10.8% of population 
affected (Dasputa et al. 
2007, p30)Image/Sensor: MODIS
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Coping with Floods – FGD Phu Hiep Commune VN

Move important 
items to upper 

floor/place 

Staying at home 
(elderly person)
Waiting for the 
flood to recede

Get relief from 
kind people far 

from the 
commune (or in 
the commune 

people’s 
committee)

Go to village 
leader / local 

government to 
get support from 
the commune –

Selling livestock 
(only very big 
floods, 1978*, 
1996, 2000)

Evacuation 
(go to school or 

pagoda/safe 
place) or, new 
buildings of the 
local people’s 

committee

Send children to 
day care centre 

(safe place)

Lift the ground 
floor level –
during the 

flood or shortly 
before (20-30 

cm)

Household 

Birkmann (2009): First and Second Order Adaptation to Natural Hazards and Climate Change, Regional Environmental Change 
(forthcoming). SLIGHTLY ADAPTED
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Household

Neighbours

SAR – Rescue Team 

People’s Committee;

Kind people in the 
commune

Kind people far away 
from the community

Relatives –outside the 
commune

Family and relatives –
if they are staying in 
the commune

Religious 
organizations

Venn-Diagram: Important Institutions in Case of Floods

Birkmann (2009): First and Second Order Adaptation to Natural Hazards and Climate Change, Regional Environmental Change (forthcoming)
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Adaptation Strategies and Measures – FGD Puh Hiep VN

Residential 
cluster/ 

Relocation
(6)

Crop 
diversification 
(if the farmer 

has land)

Houses on 
pillars

(4)

Residential 
dykes
(10)

Semi-dyke
protection

(2)

Local Roads
(10)

Full protected
dyke system
(4)

Non-farming 
activities 

necessary 
skills 

Household

Birkmann (2009): First and Second Order Adaptation to Natural Hazards and Climate Change, Regional Environmental Change (forthcoming). 
SLIGHTLY ADAPTED
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Thank You

renaud@ehs.unu.edu


