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Un-hABitAt’s Cities and Climate Change initiative promotes enhanced climate change mitigation and 
adaptation in developing country cities. esmeraldas is a pilot city of the initiative, and this document is an 
initial output of the city’s Cities and Climate Change initiative activities. this summary on climate change 
assessment for esmeraldas is based on the report titled “Adaptation to Climate Change in ecuador and 
the City o f esmeraldas: An Assessment of Challenges and Opportunities” 

the esmeraldas Climate Change Assessment explores the challenges and opportunities facing ecuador 
and the City of esmeraldas in their adaptation to future climates. starting with an overview of the climate 
change hazards that the city is exposed to, the study examines various climate change projections, 
exploring the potential negative and positive impacts of contrasting climate scenarios. this is followed by 
an examination of the vulnerability of esmeraldas to climate change, focusing on current urban dynamics. 
the assessment then looks at esmeraldas’ adaptive capacity to climate change, focusing on policy and 
institutions at both national and local level. it concludes with recommendations for both national and 
local level interventions to improve climate change adaptation in esmeraldas.
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list OF acROnYms 

can comunidad andina de naciones (andean community of nations)

ensO el niño/la niña-southern Oscillation

eta Regional climate model

imF international monetary Fund

inec instituto nacional de estadísticas y censos

iPcc intergovernmental Panel on climate change

PRecis Providing Regional climates for impact studies (Regional climate model)

siise sistema integrado de indicadores sociales del ecuador

Us-ePa U.s. environmental Protection agency

slR sea level Rise
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1.0
IntRoDUctIon

1.1 CITIES AND CLIMATE CHANGE

millions of people around the world are already, or will 
be, affected by climate change. Urban areas, which 
typically feature high concentrations of populations and 
buildings, are particularly vulnerable. climate change 
is expected to compound the overall vulnerability of 
urban areas through rising sea levels, more frequent 
and stronger weather events, and inland flooding, 
among other challenges. at the same time, cities are 
major sources of greenhouse gases, and therefore must 
stand at the forefront of mitigation efforts. mitigation 
and adaptation to the effects of climate change 
must take into account the vulnerable natural and 
human systems existing in our urban areas and their 
surroundings. 

in many countries, cities are located in coastal areas, 
beside rivers, on steep slopes or other risk-prone 
areas. infrastructure such as roads, water networks, 
transmission lines, schools and hospitals providing 
basic services for urban populations, are vulnerable 
to extreme climatic events such as floods, storms or 
landslides. cities located in tropical coastal areas are 
particularly vulnerable to cyclones or rising sea levels, 
the frequency and intensity of which have been on the 
increase over the past three decades. in addition, salt 
water intrusion restricts the availability of fresh water 
in coastal areas, jeopardizing food security as once-
fertile land becomes barren due to high salt content. 
cities located in the hinterland or along rivers may be 
vulnerable to flooding. conversely, areas where climate 
change is expected to reduce rainfall may be affected 
by drought, shrinking water tables and food scarcity. 

Esmeraldas from the air. Photo © Un-haBitat
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in urban areas, the poor are the most vulnerable to the 
effects of climate change, and particularly slum dwellers 
in developing countries.

1.2 UN-HAbITAT’S CITIES AND CLIMATE 
CHANGE INITIATIVE

cities and local authorities have the potential to 
influence the causes of climate change and to find 
how to protect themselves from its effects. the cities 
and climate change initiative, a key component 
of Un-haBitat’s sustainable Urban development 
network (sUd-net), promotes enhanced climate 
change mitigation and adaptation in developing-
country cities. more specifically, the initiative supports 
the development of pro-poor innovative approaches 
to climate change policies and strategies. this initiative 
builds on Un-haBitat’s rich experience in sustainable 
urban development (through the environmental 
Planning and management approach of the sustainable 
cities Programme and the localizing agenda 21 
Programme) as well as on well-recognized capacity-
building tools. the initiative develops, adapts and 
disseminates the methodologies that put city managers 
and practitioners in a better position to cope with 
climate change. 

the cities and climate change initiative also promotes 
collaboration by local authorities and their associations 
in global, regional and national networks; the triple 
rationale being (1) to enhance policy dialogue so that 
climate change is firmly established on the agenda; (2) 
to support local authorities’ efforts to bring about these 
changes; and (3) to enhance awareness, education 
and capacity-building in support of climate change 
strategies. a major outcome of the initiative will be 
the development of a set of tools for mitigation and 
adaptation. 

this report comes under the cities and climate change 
initiative. Four pilot cities were selected in 2009, and 
one of their first assignments was for each to assess 
its vulnerability to climate change. in addition to 
esmeraldas, the other three cities are Kampala, Uganda; 
maputo, mozambique and sorsogon, Philippines. the 
aim is to provide insights on climate change adaptation 
and mitigation capacity in cities in developing and least 
developed countries. the rationale behind this report 
is to disseminate the early lessons of the cities and 
climate change initiative.

1.3 ESMERALDAS

ecuador is located on the west coast of south america 
and is crossed by the equator (the country gets its name 
from the spanish word for “equator”). ecuador borders 
colombia to the north, Peru to the east and south, 
and the Pacific Ocean to the West. ecuador’s capital 
city, Quito, is located in the north central part of the 
country. 

esmeraldas is a medium sized coastal city located in the 
northwestern corner of ecuador and covers a land area 
of 16,155.97 km². the teaone and esmeraldas Rivers 
flow on one side of the city, and with the Pacific Ocean 
on the other side they make up the hydrological system 
of the canton. esmeraldas is part of the choco micro-
region that has one of the highest rates of biodiversity 
in the world. 

1.4 THE FRAMEwORk FOR CLIMATE RISk 
ASSESSMENT

the structure of this summary of the esmeraldas 
vulnerability assessment is based on the proposed 
Framework for Urban climate Risk assessment 
developed by the Fifth Urban Research symposium. 

FIGURE 1: Map of Equador
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the climate risk assessment framework focuses on how 
cities are affected by climate change as opposed to how 
they contribute to climate change, and thus adaptation 
rather than mitigation is highlighted. the framework 
analyses climate risk from three interconnected vectors 
– hazards, vulnerabilities and adaptive capacities. these 
vectors consist of a combination of physical science, 
geographical and socio-economic elements that can be 
used by municipal governments to create and carry out 
climate change action plans. 1 this summary has been 
re-structured to highlight these three perspectives.

1.5 ASSESSMENT METHODOLOGy 

the esmeraldas study explores the challenges 
and opportunities facing ecuador and the city of 
esmeraldas in their adaptation to future climates. it 
systematizes the climate change projections for ecuador 
that are available to decision makers at two levels, 
explores the potential negative and positive impacts on 
ecuador of contrasting future climate scenarios, with 
emphasis on urban systems, assesses how the current 
institutional framework and governance conditions 
promote effective adaptation to the new conditions, 
and propose a set of tools designed to fill gaps and 
to promote the adoption of climate-aware economic, 
social and environmental agendas. 

two workshops, one with national experts and 
one with city stakeholders, were the main source 

1 Framework for City Climate Risk Assessment (2009)

of information about past and future risks and 
opportunities associated with climate change. two 
contrasting climate change projections for the year 
2100 were used in both workshops to illustrate 
the range of possible futures that adaptation 
planning must account for and the identification of 
risks and opportunities. in the workshops, specific 
operational scenarios were constructed to identify key 
adaptation vulnerabilities and opportunities for the 
country and city. Operational scenarios are directly 
meaningful to policy makers and city managers. the 
following scenarios were investigated: health, water 
resources, infrastructure, and energy. the workshops 
and interviews were also the basis for identifying 
opportunities and challenges for adaptation.

in the context of the esmeraldas study, adaptation is 
defined as a planned modification of current conditions 
that aims at reducing vulnerabilities that can create 
human, economic and environmental losses, or at 
enhancing opportunities that can generate human, 
economic and environmental benefits arising from 
climate change. in various studies, ecuador appears 
as a country with high vulnerability to climate change 
due to inadequate governance (cáceres 2001, can et 
al. 2007, thow & de Blois 2008) and specific structural 
conditions, such as its high energy consumption per 
unit of gross national Product (Buys et al. 2007). 

although the current analysis provides useful 
information, the inclusion of additional models for 
similar emission scenarios would strengthen the results 
– even though it might render different trends.

Esmeraldas settlements along the river bank are vulnerable to seasonal flooding. Photo © Un-haBitat 
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