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rescaling climate-induced migration

Rescale
verb

to change the scale of 
(something)

Climate-induced migration
noun

the movement of people or persons who, predominantly for reasons 
of climate change adversely affecting their lives, decide or are 
forced to leave their place of habitual residence 
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part 1 | contextualise 
What is the problem?
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Source: IDMC, 2019
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displacement due to geophysical disasters
in 2019



How can urban planners 
anticipate for migration as 
a result of climate change?
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initial question
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case study:
california-mexico border region



current climate-induced migration in 
california: threat of wildfires
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current climate-induced migration in 
california: international refugees
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hypothesis: climate-induced migration 
will exacerbate 
two processes: disaster events + slow-onset events

Source: UNFCCC (2018)



when will what happen?
the future is deeply uncertain
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preparedness,
instead of disaster management
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How can a scale- and temporal sensitive
planning approach act towards

preparedness in order to respond to the
threat of climate-induced migration under conditions of 

slow-onset climate change uncertainty in
the California-Mexico border region?

research question
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how to research this?

climate change
migration
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how to research this?

climate change
migration

climate change
vulnerabilities
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how to research this?

climate change
migration

climate change
vulnerabilities
planning: target

diminish painful part of



part 2 | analyse and identify 
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What are the main vulnerabilities in the 
California-Mexico border region?
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temporal and spatial 
variability
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How can a scale- and temporal sensitive
planning approach act towards

preparedness in order to respond to the
threat of climate-induced migration under conditions of 

slow-onset climate change uncertainty in
the California-Mexico border region?

research question
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part 3 | design and evaluate 
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What planning approach can act towards 
preparedness in the context of climate change 
uncertainty?



dynamic adaptive policy pathways
(dapp)

Adaptive: as the context changes, you can change to a more suitable line as you go
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Goal of tube map

Station

DAPP signage used:

Adaptation Tipping Point (ATP)

Action

Decision anchor

Extended action due to synergy 
with other action

20902050

2050 2090

Station

DAPP signage used:

Adaptation Tipping Point (ATP)

Action

Decision anchor

Extended action due to synergy 
with other action

20902050

2050 2090

RCP 4.5

RCP 8.5

RCP 4.5

RCP 8.5

explanation (1 of 5)
how does the tube map 
work?
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explanation (2 of 5)
how does the tube map 
work?
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explanation (3 of 5)
how does the tube map 
work?
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explanation (4 of 5)
how does the tube map 
work?
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explanation (5 of 5)
how does the tube map 
work?



goal, based on identified 
vulnerabilities:

[1] increase employment 
opportunities

[2] mitigate pollution

[3] be sensitive to scale and 
temporal variability
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Regional strategies based on previously 
defined actions

[1.2] Cross-border governance
[1.4] Subsidize and tax industries
[3.2] Waste treatment and recycling plants
[3.3] Create a series of wetlands

[1.2] Cross-border governance
[1.4] Fund for regional public health demands

Sub-actions

[A] Planned relocation
Robust action

[B] Ecotourism

[C] Migrant integration trajectory

[D] Future-proof agriculture

[E] Integrate agriculture, urban life and 
education

[F] Energy economy
Robust action

Goal: development should simultaneously address the current lack of employment, increase public health by addressing pollution, and be sensitive to the variability of clima-
te and migration flows.

employment component [1] + waste treatment component [2] + variability component [3]

[3.6] Harvesting and recycling of (rain)water
[3.7] Salton Sea dust suppression

[1.2] Cross-border governance
[1.3] Local food production
[2.1] Adaptive housing policy
[2.2] Monitor vacancy stock

[2.3] Stimulate integration services
[2.4] Invest in public transport
[3.2] Waste treatment and recycling plants
[3.6] Harvesting and recycling of (rain)water

[1.1] Indoor farming
[3.2] Waste treatment and recycling plants
[3.5] Crop rotation and drought-resistant crops
[3.6] Harvesting and recycling of (rain)water

[3.7] Salton Sea dust suppression

[1.3] Local food production
[1.5] Fund for regional public health demands
[2.1] Adaptive housing policy
[3.2] Waste treatment and recycling plants

[2.5] Invest in renewable energy production

[3.4] Industrial zoning
[3.6] Harvesting and recycling of (rain)water
[3.7] Salton Sea dust suppression

list of actions 
that work towards the goal
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20902050

2050 2090
RCP 4.5

RCP 8.5

Goal: development should simultaneously address the current lack of employment, increase public health by addressing pollution, and be sensitive to the 
variability of climate and migration flows.

employment component [1] + waste treatment component [2] + variability component [3]
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20902050

2050 2090

RCP 4.5

RCP 8.5

Current policy

[A] Planned relocation

Goal: development should simultaneously address the current lack of employment, increase public health by addressing pollution, and be sensitive to the 
variability of climate and migration flows.

employment component [1] + waste treatment component [2] + variability component [3]

[F] Energy economy

[B] Ecotourism

[C] Migrant integration trajectory

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education
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20902050

2050 2090

RCP 4.5

RCP 8.5

Current policy

[A] Planned relocation

Goal: development should simultaneously address the current lack of employment, increase public health by addressing pollution, and be sensitive to the 
variability of climate and migration flows.

employment component [1] + waste treatment component [2] + variability component [3]

[F] Energy economy

[B] Ecotourism

[C] Migrant integration trajectory

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education
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2090

Exploration: 
a cross-border future

2050

2050 2090

RCP 4.5

RCP 8.5

[A] Planned relocation

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education

[C] Migrant integration trajectory

[B] Ecotourism

Current policy

[F] Energy economy

Goal: development should simultaneously address the current lack of employment, increase public health by addressing pollution, and be sensitive to the 
variability of climate and migration flows.

employment component [1] + waste treatment component [2] + variability component [3]
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20902050

2050 2090

RCP 4.5

RCP 8.5

Current policy

[B] Ecotourism

[F] Energy economy

Dust suppression Salton Sea

Wetlands creation

Waste treatment + recycling

Cross-border governance

Subsidize and tax industries

Harvesting (rain) water

Local food production

Adaptive housing + monitor vacancy

Integration services

Invest in public transport

[C] Migrant integration trajectory

Exploration 2: 
a cross-border future

Upgrade housing stock based on 
building life span and water availability 
Colorado River

Revalue based on new industries and 
possible synergies with [F]

Maintenance due to drought Maintenance due to drought

ATP RCP 4.5: summers too hot, 
winters too wet

ATP RCP 4.5: not enough
employment opportunities

ATP RCP 8.5: summers too hot, 
winters too wet

Reconsider based on 
life span vehicles

Consider ‘light’ 
version

Consider ‘light’ 
version

From here on this pathway might 
start to miss its objectives

Revalue based on 
migration patterns

Revalue based on 
migration patterns

Revalue based on 
migration patterns

Revalue based on 
migration patterns

Reconsider based on 
life span vehicles
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Exploration: 
a cross-border future

[A] Planned relocation

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education

[C] Migrant integration trajectory

[B] Ecotourism

Current policy

[F] Energy economy
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Exploration: 
a cross-border future
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[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education

[C] Migrant integration trajectory

[B] Ecotourism

Current policy

[F] Energy economy

part 1 | contextualize part 2 | analyse and identify part 3 | design and evaluate slide 40 of 48

synergy line is activated when 
pollution is reduced

Salton Sea Agriculture Alamo river Urban UrbanAll-American Canal
(Colorado River)

Salton Sea Agriculture

Ecotourism Ecotourism

Alamo river Urban UrbanAll-American Canal
(Colorado River)

Functional neutrality

Border

Border

Waste water treatment
Rest flow to agriculture fertilizer

Regional environmental standards

Dust suppression
Salton Sea 

Drought-resistant crops
Crop cycling

Cross-border 
cooperation

Water harvesting
Temporary spatial
permits

Appropriation

Regional
work permits



Exploration: 
a cross-border future

[A] Planned relocation

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education

[C] Migrant integration trajectory

[B] Ecotourism

Current policy

[F] Energy economy
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some agriculture makes way for
system of wetlands



Exploration: 
a cross-border future

[A] Planned relocation

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education

[C] Migrant integration trajectory

[B] Ecotourism

Current policy

[F] Energy economy

ecotourism and agriculture 
work side by side
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Exploration: 
a cross-border future

[A] Planned relocation

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education

[C] Migrant integration trajectory

[B] Ecotourism

Current policy

[F] Energy economy
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focus on implementing flexibility instruments 
to facilitate migrant integration

Salton Sea Agriculture Alamo river Urban UrbanAll-American Canal
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Exploration: 
a cross-border future

[A] Planned relocation

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education

[C] Migrant integration trajectory

[B] Ecotourism

Current policy

[F] Energy economy

adaptive housing for 
temporary migrants
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Exploration: 
a cross-border future

[A] Planned relocation

[D] Future-proof agriculture

[E] Integrate agriculture, urban life 
and education

[C] Migrant integration trajectory

[B] Ecotourism

Current policy

[F] Energy economy
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employment in energy production
alongside ecotourism
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evaluating
the use and application of this 
approach

challenges: 

[1] goal setting, implementation

[2] values and objectivity

value:

[1] long-term planning, 
recognizing uncertainty

[2] engaging stakeholders
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How can a scale- and temporal sensitive
planning approach act towards

preparedness in order to respond to the
threat of climate-induced migration under conditions of 

slow-onset climate change uncertainty in
the California-Mexico border region?

conclusion
back to the research question



conclusion
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[1] by understanding 
interdependencies and cascading 
effects of actions (scale and time)

[2] by timely adopting instruments 
that work towards flexibility

[3] by understanding and 
monitoring what impacts critical 

services and prioritizing them

[4] by being able to address the 
right scale



thank you for listening!
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Exploration 1: 
rescaling agriculture

[1.2] Cross-border governance

20902050

2050 2090

RCP 4.5

RCP 8.5

Current policy

[D] Future-proof agriculture

[A] Planned relocation

Indoor farming

Waste treatment and recycling

Crop rotation and drought-resistant
crops

Harvesting and recycling of water

Dust suppression Salton Sea

Local food production

Fund public health demands

Adaptive housing

Industrial zoning

[E] Integrate agriculture, urban life
and education

From here on this pathway might 
start to miss its objectives

Maintenance due to drought Maintenance due to drought

ATP RCP 8.5: not enough farmers 
and employees

ATP RCP 8.5: Agriculture does not 
align with current climate conditions

Possible extension with
robotics at service of [E]

Revalue based on 
new industries 

Revalue based on 
new industries 

Consider voluntary version to 
region with employment 
opportunities

Consider voluntary version to 
region with employment 
opportunities

Revalue based on 
new industries 



[1] Value-led rescaling of development [2] Compress and expand [3] Restoring Ecosystem Services

[1.1] Indoor farming
Smaller local footprint with non-
context dependent production

[1.2] Cross-border governance
equal standards for policy, 
monitoring, enforcement

[1.3] Local food production playgrounds
to make fresh produce accessible and 
create flexibility  if local market demands 
more food

[1.4] Subsidize and tax industries 
based on regional values and 
regionally defined capacity

[2.1] Adaptive housing policy  
that allows for flexibility in housing choice 
as well as security in tenure

[2.2] Monitor vacancy stock
that allows for quick redevelopment to 
educational facilities or housing facilities

[2.3] Stimulate in integration services to 
combat unemployment
children’s education, education for 
entrepreneurship, language services, 
psychological services, leisure activities

[2.4] Invest in public transport network
to increase accessibility of the region for 
population without vehicle ownership

[2.5] Invest in renewable energy 
production
to take advantage of solar and geothermal 
opportunities

[3.1] Stimulate ecotourism
to reduce unemployment and boost 
service sector

[3.2] Establish waste treatment and 
recycling infrastructure
combining waste flows and reuse residual 
product

[3.3 ]Create a series of wetlands along 
the rivers
to filter water, expand river absorptive 
capacity and attract wildlife

[3.4] Industrial zoning for safe 
neighbourhoods
capping industries with harmful 
emissions

[3.5] Crop rotation and 
drought-resistant crops
to prevent soil erosion and future-proof 
agricultural produce

[3.6] Harvesting and recycling of (rain)-
water
to create smaller dependency on 
Colorado River

[3.7] Dust suppression Salton Sea
to prevent toxic air release

[1.5] Create fund for regional public health 
needs
based on demand, such as pollution filters 
or heat reduction measures

Water-conscious Unemployment relieve

Action addresses:

Variability-consciousPollution reduction



Appropriation

Users can modify existing 
structures to make it more 

convenient for them or 
express their identity

Acting locally

Making use of the energy and 
lived expertise of local 

community

Local / regional
work permits

Permit enables employment 
in the region for limited 

period

Rescaling
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Figure 42.  Existing and expected migration. The figure in the left top corner shows which counties contribute 
to in-migration in Imperial County (blue) and which to out-migration (red). Migration patterns for Imperial are 
veryr regional. The figure in bottom left corner demonstrates the main migration routes that exist between 
the US and Central America. The figure in the top right corner shows modelled migration patterns under 1.8m 
sea-level rise in 2100. The top illustration shows all counties that experience flooding in blue and colors the 
remaining counties based on the number of additional incoming migrants per county that there are in the 
SLR scenario over the baseline. The bottom left map shows the number of additional incoming migrants per 
county in the SLR scenario from only flooded counties. The bottom right map shows the number of additional 
incoming migrants per county in the SLR scenario from only unflooded counties. The results of our case study 
suggest that the effects of sea level rise are pervasive, expanding beyond coastal areas via increased migration, 
and disproportionately affecting some areas of the United States 

Source in order of discussion: [1] Forbes, 2012; [2] National Geographic, 2015; [3] Robinson, C. et al., 2020. 
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