
Vulnerability

• IPCC (AR4): The degree to which a system is 
susceptible to, and unable to cope with, adverse 
effects of climate change, including climate 
variability and extremes. Vulnerability is a function 
of the character, magnitude, and rate of climate 
change and variation to which a system is exposed, 
its sensitivity, and its adaptive capacity.

• Social science: the set of socio-economic factors 
that determine people’s ability to cope with stress 
and change
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Setting the Scene: Changing Cities, 
Changing Climate



•Larger cities are exposed to climatic 
risks, such as temperature rise, in 
different ways

•A number of large urban 
agglomerations in almost all continents, 
will be exposed to a temperature rise of 
greater than 1.5°C (over preindustrial 
levels) by mid-century

Changing Cities



[SOURCE: Revi et al (2014). Working Group 2 Chapter 8] 
Temperature rise of greater than 1°C in 
areas in north and central Asia, western 
Africa, South America, and parts of North 
America, indicates the potential differential 
exposure of large cities to climate risk



Years of Climate Departure

• Unprecedented climates will occur 
earliest in the tropics and among low-
income countries, highlighting the 
vulnerability of global biodiversity and 
the limited governmental capacity to 
respond to the impacts of climate 
change.



Based on Mora et al (2013). ‘The projected timing of climate departure from recent variability’ Nature 502: 183-187



“In the last 4 decades, the frequency of natural disasters recorded in the 
Emergency Events Database (EM-DAT) has increased almost three-fold, from 

over 1,300 events in 1975–1984 to over 3,900 in 2005–2014.” 

(Thomas and Lopez, 2015)



Even with adaptation 
measures subsidence 
and sea-level rise will 
increase global flood 
losses to US$60–
63 billion per year in 
2050 (Hallegatte et al., 
2013)

Source: AECOM, 2016 http://www.aecom.com/wpcontent/uploads/2016/10/CDP_Summary_Report_2016.pdf



Source: The Lancet, 2013



Classifying Natural Disasters

• Climatic and non-
climatic hazards

• Natural Hazards can 
interact creating a 
cascading chain of 
events!

Floods > mudslides>  cut 
power lines and roads 

Extreme heat > wildfires 
> heavy pollution > 
bronchial disease

(CRED and UNISDR, 2015)



50 million – 200 million people will be 
displaced by 2050

(Source: United Nations University Institute for Environment and Human Security and the International Organization for Migration)



Shishmaref communities (Alaska) started relocation in 2002 due to coastal erosion and Sea Level Rise 
(Source: Alaska Department of Commerce)



Native American people who lived for generation on the Isle de San Charles, Louisiana will be resettled to drier 
land by 2022.

(Source: Josh Haner/New York Times)



International framework on the rights of 
climate displaced persons

2004 2013

http://displacementsolutions.org/ds-initiatives/the-
peninsula-principles/



Development-forced Displacement 
and Resettlement (DFDR)

• Mining operations

• Hydroelectric Dams

• Highways and other transport 
infrastructure

• Tourist resorts

• Conflict

Hydroelectric Dam construction works in Southern Ethiopia 
(Source: The Guardian)



Planned Relocation

• “the physical process of moving 
people and can be either temporary 
or permanent and either voluntary or 
forced.” (Ferris, 2012)



Planned Resettlement

• “to assist displaced persons to replace 
their housing, assets, livelihoods, land, 
access to resources and services and 
to enhance, or at least restore their 
living standards.” (World Bank in Ferris 2012:11) 

Newtok Communities facing resettlement due to erosion and 
SLR (Source: The Guardian, 2013)



Planned Relocation in the context of 
Disasters and CC

• Preventive/anticipatory relocation

• Reactive relocation

• As a consequence of measures related to 
climate change adaptation or disaster risk 
reduction measures 



Study objectives

• Review principles of planned 
resettlement including the added 
challenges brought by climate risk 
disasters

• Understand the socially constructed 
nature of vulnerability in Cali 

• Develop and apply a framework to 
assess the planning and management of 
planned resettlement in Cali



Methodology

Primary Data Secondary Data

3 in-depth interviews with 
municipal officers of River 
Cauca Dike Plan (Social 
Component) (December 2015)

1 in-depth interview with the 
Coordinator of the Municipal 
Council on Disaster Risk 
Management of Cali (July 2014)

1 Group Discussion with one 
CBO Ecolprovys (December
2015)

Literature Review of good DFDR
or CC planned relocation 
practices/principles

Review of available (Spanish) 
academic literature, in-depth 
news media coverage, urban 
observatories on Cali’s urban 
expansion and politics of 
relocation along the River 
Cauca Dike

Key PJC documents from the 
Municipality, Royal Haskoning, 
Cali’s Public Defensor and 
National Special Prosecutor



Lessons for climate change and 
disaster induced displacement

Summary of 
key principles 
for good DFDR 
(Ferris, 2012)

Involuntary relocation and resettlement should be avoided 
wherever possible.

Where relocation and resettlement are unavoidable, the scale 
of displacement should be minimized and resettlement 
activities should be conceived and executed as full-fledged 
sustainable development programs.

Meaningful consultation with the populations to be displaced 
should be an integral part of the process.

Displaced persons should be assisted to regain their productive 
activities and to restore and improve their livelihoods and 
incomes at least to the levels they enjoyed before the 
displacement.



Lessons for climate change and disaster 
induced displacement (cont.)

More key 
principles for 
good DFDR 
(Imura & Shaw, 
2009; Perry & 
Lindell, 1997; 
Mathur, 2015)

Resettlement policies are socially sensitive and resettlement 
laws that make resettlement a legally enforceable right

Focus on improving living conditions of the poorest

Move people as a group and involve all concerned parties

Strengthen capacities to manage the resettlement process 
through establishing an implementation agency with a local 
presence on the ground



Lessons from climate change and 
disaster induced displacement practice 

Key lessons for 
planning and 
management 
of planned 
resettlements 
(Bronen, 2014; 
Petz, 2015)

Anticipatory relocations perceived more successful than 
reactive ones

Involve host communities in the relocation to minimize 
later conflicts

Small sized relocations have greater chance of success 
than relocating large groups

Account for political and economic contexts  and prior 
community experience with migration and displacement



Lessons from climate change and disaster 
induced displacement practice (cont.) 

Key lessons for 
planning and 
management 
of planned 
resettlements 
(Ferris, 2012; 
Bronen, 2014; 
Petz, 2015)

There are mechanisms in place to avoid that people 
return to the danger zone 

Acceptable levels of risk are defined in advance and 
they guide relocation or in situ protection 

Persons who must be relocated are informed and 
understand the risk(s) they are exposed to



Lessons from climate change and disaster 
induced displacement practice (cont.) 

Key principles 
for planning 
and managing 
planned 
resettlements 
(Adams et al, 
2015)

Transfer of positive characteristic to the new settlement 
(maintenance or creation of place attachment and 
identity) 

Right to Self-determination or the presence of a 
collective voice in the decisions about when, where and 
how to relocate 



Specific challenges of Planned 
Resettlement in the context of 
Disaster Risk and Climate Change



Determining when a place becomes 
uninhabitable

• Strong scientific evidence that people 
can no longer stay in place

• Balance many trade-offs when 
deciding whether to protect people in 
situ



Source: In situ relocation in Juan Bobo Medellin (Source: Gerencia de Vivienda y Habitat de la Empresa de Desarollo
Urbano)

Understanding the value of threatened property or 
infrastructure and long-term maintenance costs, and 
the physical conditions of the land 



Need for more objective assessment of 
hazards

Source: http://www.inform-index.org/InDepth/Methodology



FRAMEWORK FOR PLANNING 

AND MANAGING OF

RISK INDUCED RESETTLEMENTS  

• Physical

• Geographical aspects

• Social/Cultural aspects

• Risk Management

• Decision making aspects



Case study of the Plan Jarillon
Cauca (PJC) Resettlement (Cali, 
Colombia)



Cali, Valle del Cauca

Population: 2.3 Million
City Area: 619 Km2

Metro: 3.4 Million

2009 2010 2011 2012 2013 2014 2015 Growth rate

Candelaria 74650 75772 76933 58318 79279 80476 81697 1,51

Jamundi 105510 107730 110000 132865 114672 117079 119532 2,10

Yumbo 101551 104014 106526 104727 111707 114385 117118 2,41

Palmira 292510 294580 296620 275367 300712 302741 304763 0,69

Buenaventura 355736 362625 369753 342669 385759 393149 400686 2,00

Cali 2219714 2244639 2269630 2294643 2319655 2344703 2369829 1,10

Source: Veronica Olivotto with data from Cali en Cifras (2013)



Cali and the River Cauca

Rio Cauca Dike under construction (1959) 

Source: Cali Municipal Planning Department

Areas most affected in case 
of dike rupture (Castro, 2006)



Existing factors of City and Citizens 
Vulnerability in the East of Cali

City infrastructure

• Power stations at 
Juanchito and San Luis

• Water Treatment Plants 
at Puerto Mallarino and 
Rio Cauca (providing 
for 75% of the city)

• Wastewater Treatment 
Plant Canaveralejo
(PTAR) 

• Fire Brigades Station at 
Comercio

Citizens 

• Exposure to floods

• Precarious housing 
conditions

• Insecure tenure, little 
legal protection against 
eviction

• No insurance against 
fires/disasters

• Mix of secure/insecure 
jobs 



1st PERIOD

� Influx of migrants displaced from Northern provinces (1940s-1950s)
� Construction of the River Cauca dike to protect agricultural lands 

and urban expansion in low lying land (high cost of housing 
construction)

� Land speculation/Land owners sell out
� Process of housing sector privatisation (1970-1991)
� Occupation of the dike
� Struggle to obtain land titling, that is ultimately granted





‘Relleno’ made with debris on the humid slope

Source (Hernando Uribe Castro, 2011)



Structures of bamboo and adobe on the River Cauca dike
Source: El Pais, 2011



Source: Municipality of Santiago 
de Cali; Departamento 
Administrativo de Planeación 
Subdirección del POT y Servicios 
Públicos (2012)



Informal Settlements Characterization

“Of those living on the dike 48% are 
recognized as Afro-Colombians, 45% 
self-recognized as indigenous mestizos 
and approximately 8% are 
indigenous.” 

(Interview 18 December 2015, Municipality of Cali, Rio Cauca Plan 
Director)

Established settlement

52% children/teenagers

SMEs owners

Diverse community



2nd PERIOD

� More coherent approach from authorities: Rio Cauca Rehabilitation 
Plan 

� Climate change framing/Pressure on municipal authority “A Katrina 
can happen in Cali”

� Relocations begin without a proper verification process in 2006
� First new housing units (VIS) are built for displaced families
� Settlers struggle for land titling and make strategic alliances to resist 

relocation



3rd PERIOD
� “Winter wave” of 2010-2011: the flooding of Cali (1,500 ppl affected in 

Cali; 45,000 ppl in the Cauca Valley)
� The dike is declared an area of “non mitigable risk” (land values drop)
� River Cauca Dike Plan (US$429M) - New national/international actors
� Relocation with force: judicial expropriation to re-acquire State-owned 

land
� Vulnerability Study and Census to determine new housing beneficiaries



Effects of La Niña event (2010-2011) in Colombia

Total Emergencies 2,219 (100%)

Floods 1,233 (55.6%)

Landslides 778 (35.1%)

Windstorms 174 (7.8%)

Avalanches 24 (1.1%)

Other 10 (0.4%)

People affected 3.2 Million

Deaths 1,374

Houses affected Approx. 500,000

Municipalities affected 1000 (out of 1,100 in Colombia)

Source: Comisión Económica para América Latina -CEPAL- (2012). Page 17 



Winter-wave floods (2010-2011) at Juanchito, Cali

Source (El Pais, 2011)





PJC Main Actors

Source: Municipality of Cali, 2015





Social Management Plan (GIP, 2015) 

Geo-referencing

Verification

Caracterisation

Diagnostic and 
plan of action

Awareness

Socialisation

Follow up and 
delivery of new 
homes





Legal 
framework 
to manage 
disasters 
and 
recovery

Decree 4674 of 2010 established special norms to evacuate 
people and a process to resettle people living in non-mitigable 
high risk disaster areas. National Directorate of Risk 
Management is in charge of creating a resettlement program

Decrees 4702 of 2010 and 4830 of 2010 made changes to the 
old National Calamities Fund – establishment of Colombia 
Humanitaria (a temporary team phased out in 2014)

Decree 4147 of 2011 created the National Unit for Disaster Risk 
Management (UNGRD)

Decree 4821 of 2010 adopted measures to guarantee the 
availability of urban land to be used for housing projects and 
relocation of human settlements: new Integral Projects of Urban 
Development

Decree 4819 of 2010 created Fondo Adaptación “whose 
purpose is the recovery, construction and reconstruction of 
areas affected by the ‘La Niña’ phenomenon”

Act 388 of 1997 on Land Management, which amended and 
updated Law 9 of 1989 and the Law 1523 of 2012 established 
the National Policy on Disaster Risk Management and the 
National Risk Management System



Mitigable and non mitigable flood risk in 
Cali

Departamento de Planeación Municipal en la reunión de seguimiento a las acciones de Plan 
Jarillón De Cali – Línea de Acción de Reducción de la Vulnerabilidad Social. Acta de reunión 
de julio 3 de 2015.







Jarillon Rio Cauca Project (PJC) (2012)
(Source: DAGMA, CVC, 2013)

Investment announced in 2011 but the plan only in 2013





Decree 4674 of 2010: estimating people 
at risk



Estimating informal settlements along the River 
Cauca Dike

Number of 
informal 
settlements 
(AHDI) in Cali

Source

110 informal 
settlements 
(200,000 
people)

Cali Municipal 
Planning 
Department

61 informal 
settlements

EMCALI

123 informal 
settlements (552 
buildings); 75 in 
urban areas 
and 48 in rural 
areas

Ministry of 
Housing



Institutional Responsibilities PJC 2011



Breakdown of each partner contribution in PJC

1 COL Peso = 0,00033 USD

Cali Municipal Council, 2015

Economic aspects PJC 2011



Breakdown of Municipal Investment
1 COL Peso = 0,00033 USD



Resettlement compensation terms

To all HH affected by the flooding in 2010 the following 
applies:

• Judicial expropriation of informal constructions on 
the dike

• A free 40m2 Vivienda de Interes Prioritario (VIP)
apartment

• 3-month rent subsidy (equivalent to 250,000CO$) 
while waiting for a new home

• Support for purchasing land relocating 1,100 
productive businesses elsewhere in the city

• Purchase offer for 137 families whose properties 
were legalised



Resettlement conditions

Conditions for receiving a 
free 40m2 VIP apartment

• Must be a HH verified in 
the 2011-2014 census

• HH did not previously 
benefit from any other 
government-housing 
program

• HH do not own other 
properties in or outside 
of Cali

Conditions for re-establishing 
productive home business

• The business is used as 
the primary source of 
income



Cali Dike – Plan of Interventions and related actors

The resettlement areas are in some cases within the same Comuna (1,2) 
or at a maximum 8km distance (3) 

1
3

2





New apartment blocks for displaced families, Vivienda de Intéres
Priòritario (VIP) 40m2

(Source El Pais, 2011)



(Source: El Pais, 2015)





“a mí me verificaron, a mi hermana no la quisieron
verificar porque en ese momento ella se encontraba
laborando. Yo le dije que ella vivía acá y que mirara
que estaban las cosas de ella. La muchacha
que estaba haciendo la verificación, contesto que
si no estaba, era porque no vivía acá , esto fue en
febrero en 2014. Nosotros no sabíamos que iban
a venir a verificar, ellos fueron llegando así.” 
HombreVenecia.” 

(Hogar No. 2. Acta de visita del 10 de septiembre de 2015)

People left out of the census/verification

“… nosotros digamos que a la vista de todo somos
dos hogares diferentes porque mi suegra cocinaba

aparte, yo cocinaba aparte, la casa era propia de
mis suegros, era grande, éramos totalmente

independientes.
Ellos nos tomaron como si fuéramos

un hogar ..”
(Hogar No. 5. Acta de visita del 10 de septiembre de 2015)

Sometimes it is unclear how a nuclear family is 
detected



Source: Social Housing Secretary, 2015

Livelihoods and Economic issues

Livestock rearing

Recycling
Retail trade

Petty trade and self-
employment Break-even businesses Profitable businesses





36 socialization days between July 
2013 and July 2015 to which 3,531 
people participated (unclear 
whether they are unique counts)

Health fairs organized by the 
Secretary of Health and Education



Leaflet at the municipality warns 

citizens to stay away from informal 

housing developers offering homes 

to those relocated and reminds that 

the River Cauca Dike Plan is not a 

housing program but a project to 

mitigate the risk of inundation 

(Photo: Veronica Olivotto)



1st Km of the Cauca dike turned into a linear eco-park, 
other 6,5 Km are underway.

Human disaster/Environmental success?



Managing compensations and securing 
danger zone

• Upon receiving the rent subsidy people, sell 
their plot of land to other families who then 
claim another rent subsidy

• New people move to the dike in the 
expectation of receiving a house

• Rent out the apartment in the new housing 
project, only to come back to the dike



(Source El Pais, 2015)



20% of the total households have been relocated
(Source: Dirección Social del Plan Jarillón de Cali,2015)



Recommendations on planning the 
resettlement

• Comply with the terms set out in the 2013 Peninsula Principles on 
Climate Displacement within States to recognize and respect the 
rights of climate displaced persons

• Develop a National Relocation Policy based on the lessons learned 
from PJC and other mega projects like Gramalote

• The size of the resettlement task was estimated only after a major 
catastrophy and a plan only presented 3 years later

• Counting of hh during census is uncertain and different departments 
own census data

• Establish community based monitoring process to ensure PJC has 
input from the affected community 

• Continuous monitoring of post-resettlement social and economic 
conditions is required to mitigate conflicts

• Urbanization of farmers presented as the only option



Considerations on managing the 
resettlement

• Four different entities oversee, managing and implementing the 
resettlement project with no overarching Governance Committee

• Ensure that rent subsidies are paid to climate displaced people in a 
timely manner and that homes are delivered on time

• Although there are local contact points, communication about the 
reasons for relocating are unclear and have led to shadow housing 
brokerage

• Put in place contingency mechanisms to avoid that people sell their 
new home and move back to the dike

• Building back “better”? Expand the expertise represented on the 
board of directors of Fondo Adaptación beyond government and 
business to include those with experience in social science, and 
relocation processes, so that that economic perspectives alone do 
not dominate decision making and that social implications are fully 
taken into account.



Reflections on politics and spatial planning 

• Urban flood risk in Cali is historically and 
socially created through land and property 
speculation, poor land use planning

• Instrumentalisation of informal settlers for 
political gains exacerbated people’s risk

• Urbanizing of farmers presented as the only 
option

• Political compensation that does not address 
longstanding social-economic inequalities



“Resettlement is an inherently complex 
process. It is this complexity that gives 
rise to the kind of problems, which are 
not readily amenable to rational 
planning and implementation methods, 
and predisposes resettlement efforts to 
failure.”

Bronen, 2015



An early version of this research is presented in Climate & Precarity
ISSUE 3 of Distance Plan, Available here:
http://thedistanceplan.org/pdf/Issue3/THE_DISTANCE_PLAN_ISSUE3_Section6.pdf
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