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Figure 1:  Lying along the coast means that Kupang City, its inhabitants and its economy are exposed to sea-level rise, the changing seasonality of 
fishing, and abrasion.
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a. Climate change in indonesia  
     today

Climate change is affecting communities throughout 

the world and its impact is becoming increasingly 

evident in cities across Indonesia. Climate change-

related hazards, such as rising sea-levels, coastal 

flooding, landslides, droughts, and storm surges, 

are having widespread negative effects upon people, 

such as damaging their homes, businesses and 

infrastructure, and disrupting their economies 

and ecosystems. What is particularly worrisome 

is that climate change intersects with another 

important trend, urbanization, and together they are 

creating additional risk and vulnerability for many 

communities. 

Urbanization in Indonesia is occurring rapidly. Cities 

now house over half of Indonesia’s population and 

they concentrate a large part of the country’s assets 

and economies. But as cities grow, so do highly 

vulnerable communities; as people are drawn to cities 

for jobs and better futures, they are often are unable to 

find homes and livelihoods in safe areas. As a result, 

they are forced to live in informal settlements and 

hazardous areas that lack infrastructure and services. 

These communities are particularly at risk of climate 

change, and they are the subjects of this Climate 

Change Vulnerability Assessment (CCVA). 

b. Background

The CCVA for the City of Kupang is being carried out 

at the request of the United Nations Development 

Program’s Safer Communities Through Disaster Risk 

Reduction in Development Program (SC-DRR). It is a 

collaborative research process facilitated by the local 

Indonesian NGO Yayasan Kota Kita, together with 

the City Government of Kupang and local civil society 

organizations. The current report forms one part of 

SC-DRR’s Urban Climate Risk Management Program 

(UCLIM) which also includes the creation of an Urban 

Risk Management Plan for Kupang City. 

The process of creating this report has been 

participatory and also pedagogic, it has sought to 

bring together key city officials and stakeholders, to 

educate them about the impacts of climate change, 

and identify how it makes their city vulnerable. 

Thus methodology has involved the gathering and 

discussion of local knowledge and data, visiting 

local communities, and a collaborative analysis to 

identify the city’s most vulnerable people, places and 

1. introduction
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urban systems. The process itself has consisted of 

two workshops involving city stakeholders, site visits 

and focus group discussions, and a consultation with 

government officials.   

The  Vulnerability Assessment proposes both qualitative 

and quantitative approaches to evaluate and identify 

vulnerability in Kupang City. We developed these 

approaches taking into account both the challenges 

of collecting sufficiently fine-grained comprehensive 

data, as well as the complex, anthropological nature 

of the social, economic, and political phenomena 

underpinning the city’s vulnerability measures. This 

report seeks to balance a range of perspectives, and 

can serve as an educational tool for stakeholders. 

The assessment aims to be accessible, visual and 

explanatory, and enable the reader to understand 

the methods and analysis clearly. Maps, diagrams 

and explanatory text are used to help the assessment 

communicate findings. There are seven chapters in 

this assessment: following this introduction, Chapter 

2 helps the reader understand city context, the range of 

issues it faces, and trends it is experiencing. Chapters 

3 and 4 look at understanding Exposure and Sensitivity 

and explain how these features of the city contribute 

to vulnerability. Chapter 5 demonstrates what the 

city is currently doing to reduce vulnerability through 

programs and policies that promote adaptive capacity, 

but in turn identifies where it is low. Chapter 6 reflects 

upon the different perspectives that one can view 

climate change vulnerability by identifying specific 

people, places and critical urban systems. Finally 

Chapter 7 puts forward a number of recommendations 

that the city can take forward to reduce vulnerability 

and build resilience to climate hazards in the future. 
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Figure 2: The city of Kupang is growing rapidly. The population growth rate from 2011-2012 is 4,58% which shows massive growth of the city. To handle 
this rapid development, the government should anticipate by providing adequate infastructure like housing, roads, water as well as create economic 
development opportunities for the people. 
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a. urbanization 

The City of Kupang is growing rapidly. The population 

is estimated to double in fifteen years, from 378.425  

to just over 750,000. Urbanization is being driven 

by the large-scale immigration of people from rural 

areas of Timor, as well as from neighboring islands. 

These people are drawn to Kupang City to find jobs 

and opportunities, or perhaps to escape droughts or 

other situations of risk— but certainly to seek a bet-

ter life. 

2.  Kupang today: the City’s Context

Cities like Kupang City can provide these opportuni-

ties, and make it easier to access education, markets 

and basic services. They can also provide stability and 

safety. However, they can also increase vulnerabil-

ity as people may be forced to live in areas that are 

exposed to risk, or because their jobs are precarious. 

This chapter will provide some insight into the current 

situation of the city, and also indicate what are some 

trends that are shaping its future. By considering the 

critical issues we can begin to understand how differ-

ent places and communities face different risks, and 

thus expose people to vulnerability. 

KuPang FaCts

KUPANG AND EAST TIMOR REGIONAl NETWORK

As the capital city of the province, Kupang is well-connected to 

regional roadway infrastructure to some region, as well as to other 

country, Timor Leste.  The city also connects to othe region in differ-

ent islands by trough airport and cruise port.

Total Land Area

# of Districts

# of Neighborhoods

# of Household

Population Density

Population growth (2011 - 2012)

Economic Sectors (% of GDP in 2013, BPS)

 

Agriculture

Manufacturing

Processing Industries

Utilities

Construction

Trade, Hotel, Restaurant

Transportation and Communication

Finance & Business Services

Other Services 

16,534 ha

6

51

66,763

26 people / ha

4.58 %

3.8%

1.4%

2.4%

0.9%

10.1%

29.0%

15.5%

5.7%

31.0%

Population %HH in Poverty

365,356 15.90%

GENERAl PROFIlE

ECONOMy

Source: Population by BPS, Poverty rate by TNP2K
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b. Demography 

Demographic information informs us about the 

characteristics of the population. We can use it 

to understand where people live and how fast the 

population is growing. Understanding demographic 

change is important because some areas of the city are 

growing faster than others, while some areas have very 

few people that work or live there. By understanding 

the changing nature of cities, the City Government 

can better respond to changing needs or situations; for 

example, knowing that different areas face different 

issues and need different policies and planning. 

Kupang City is growing by 4.6% each year. This is 

significantly higher than the growth rate of the rest 

of Indonesia, which is growing at a rate of 1.04%. As 

mentioned earlier, newcomers come from other areas 

of Timor, and islands such as Rote, Sumba— even 

Flores and Lombok. 

Where they go depends on a number of factors, such 

as their backgrounds, ethnicity and their skills and 

profession. For example, those people who work as 

laborers, might want to move to areas near construction 

sites or markets; whereas people who are fishermen or 

dockworkers want to move near the sea or the port. 

POPUlATION NUMBERS OF KUPANG CITy

Figure 3:  The neighborhoods, or Kelurahans, with high overall numbers of population are those in the center and east of 
the city such Oebofu, Fatulili, and Oepura.

Number of population
Source: BPS data 2012
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From the two maps we can how the population of the 

city is distributed. The population map (Fig. 3) shows 

how people are distributed in different neighborhoods, 

while the population density map (Fig. 4) indicates 

the concentration of people in relation to area. Density 

is different to pure numbers of people because it 

denotes how close together they live. The higher the 

density the greater the demand for services and more 

concentrated issues can be.

The population is growing most quickly in the periphery 

of the city and along the coastline (Fig. 13). These areas 

are attracting people who seek jobs and land for their 

homes. For example, in the neighborhood of Alak, near 

the port, many people come to find jobs in factories 

and warehouses, and because there is a lot of land to 

build homes. In the east of the city you also have high 

population growth too, but these people are seeking to 

live near the coast and may have different skills. 

POPUlATION DENSITy OF KUPANG CITy

Figure 4: The neighborhoods with highest population density (population per hectare) are those in the old part of 
the city along the coast, such as Fatubesi, Oeba and Solor.

Population Density(People/Hectare)
Source: BPS data 2012
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c. Jobs and economic growth

Businesses and people are drawn to Kupang primarily 

because of economic opportunities, either to find 

employment or to do business. Kupang is the 

economic center for the Nusa Tenggara Tengah (NTT) 

region, at the moment it is thriving with new hotels, 

shops and buildings being built and opened every day. 

This is very good for the city because it contributes to 

people’s livelihoods and improves living standards. 

But it is also important to ensure that these businesses 

are sustainable, meaning that they will continue for 

some time, and also that they generate employment 

and opportunities for lots of people. 

The hotel, services and trade sectors are a growing 

rapidly, and represent about 60% of the city’s economy. 

There are many new hotels that are being built in 

the city, and this is supporting the local economy by 

attracting visitors and creating jobs. But they are also 

located along the coastline, and these areas suffer 

from climate change. They may also be in areas where 

other communities are already located, and prevent 

access to beaches and sea by the public and fishermen.

Based on data gathered between 2010 and 2013, the 

economic sectors which perform slightly better are 

(1) Services, which increased from 29,10% in 2010 to 

31,02% in 2013; (2) Trade, hotel, and restaurants, which 

increased from 28,85% in 2010 to 29,01% in 2013; and 

(3) Electricity, gas, and water supply. Agriculture has 

decreased (from 4,42% to 3,85% in 2013) perhaps due to 

the real estate development in the southern part of the 

city where agriculture land is being converted. 

Unemployment is a problem for the city because 

unemployed people are more challenged to 

contribute economically to their households. High 

unemployment means there will be a large informal 

sector and likely high levels of poverty. Unemployment 

is especially troublesome for young people, and many 

are concerned that there are no jobs available except 

driving an ojek, for young men, or being a shop-

keeper, for young women.  

ECONOMIC SECTORS 2013

Figure 5:  The economy of Kupang City depends largely on the service sector, such as hotels and restaurants. But the poor sectors of the population 
work mostly as farmers, fishermen, as informal traders and small scale industries.
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d. public Service Delivery

The public relies on the city for a number of public 

services, such as water, trash collection, health care, 

transportation, and education. Delivering public 

services is very challenging because the government 

has financial and administrative limitations, and 

because the city is constantly evolving and growing. 

Sometimes there are not enough teachers or school 

desks for children because the area of that school grew 

so quickly and there was no time to make adjustments. 

Improving the delivery of public services is an 

important way of improving lives, reducing poverty, 

and creating opportunities and prosperity. Local 

governments should therefore identify areas that lack 

services, with particular attention to informal, fast-

growing, poorer communities, and find solutions. 

This can also help reduce vulnerability to climate 

change and build resilience. 

Mapping where public services are currently provided, 

and comparing these maps to maps of demography, 

poverty and urban trends, can help to identify priority 

areas where people need critical services. It can also 

help us anticipate the need for improvements in the 

future.

Water 
•	 Water is essential for human life, but also for 

agriculture and industry. Therefore, it is perhaps 
the most important public service a government 
can provide. In Kupang water is delivered either 
by the Provincial PDAM, and/or the newly formed 
City PDAM. There is more developed water supply 
infrastructure (pipes) in the center of the city, 
and much lower access to the south, which is at 
a higher elevation.

•	 Because of shipment costs, lower-income families 
often pay most for water. This is particularly 
difficult during the dry season when water 
scarcity is an issue.

WATER SERVICE DElIVERy MAP

Figure 6: Water supply in the city is distributed either by the District of Kupang PDAM or the City of Kupang PDAM; 
there is no indication why certain neighborhoods may be under the jurisdiction of one rather than the other.



16 kupang city  cLiMatE  cHangE  VuLnERaBiLity  aSSESSMEnt

•	 In most households, women are responsible 
for supplying water. When these water sources 
are not available, women must seek alternative 
sources. This takes more time, money, and physical 
effort to transport water from more distant 
locations. Older people and children also are 
charged with  carrying water to their homes.

•	 Our research found that in Kelurahan Airnona 
a household spends around IDR 130.000 for 
5,000 litres of water during the dry season 
(truck delivery). This is refilled 2-3 times a month 
(approx. IDR 260.00 – IDR 390.000). Considering  
the national poverty line is IDR 425.000, the very 
poor have to spend between 61.17% and 91.76% for 
water. 

energy and electricity
•	 Most of the city has electricity, except for 

Fatukoa and Nainoni, where supply is limited. 
Lack of electricity can make poorer communities 
especially vulnerable because they cannot use 
appliances such as lighting. 

•	 In expanding energy resources and services, like 
electricity, it is important to make sure that these 
services reach the most vulnerable populations. 
This can be especially difficult in informal 
communities, but all the more important to 
ensure their security during a storm.

•	 Given the challenge of providing services to 
rapidly urbanizing informal communities, it is 
important that government prioritize renewable 
energy for future development.  According to 
the UNFCCC 2010 Report, the energy sector is 
in government’s top four priority sectors to 
strengthen and make more sustainable.

transportation and access
•	 Traffic is not yet a problem in the city, but there 

are large areas of the city, especially in the 
periphery, where roads are not paved and this 
make access difficult.

•	 Many people rely on angkots for public 
transportation, but they are not safe for women 
or kids. 

•	 Improving Kupang’s “critical infrastructure,” 
or roads, bridges, and public transportation 
systems, is particularly important in the event of 
an emergency or natural disaster, like cyclones 
or storm surges. It is important that all parts of 
the city have access to good roads if emergency 
evacuation is necessary. 

Health and Sanitation
•	 The most common health issues in Kupang are 

acute respiratory infection (ARI), and other 
respiratory diseases. Water scarcity and 
sanitation is responsible for many of these health 
issues, as people are forced to use contaminated 
water for cooking and cleaning. These health 
problems affect the poor in particular who have 
difficulty accessing water. 

•	 There is currently no integrated system to 
monitor sanitation. Water testing is not a 
regularly provided public service, although 
water sources (like wells and standpipes) are 
often contaminated.

•	 Although Kupang has a trash collection system, 
the service doesn’t reach many places and often 
doesn’t work. There is a lot of trash around 
the markets in Naikoten, Fatubesi and Kolhua, 
which are not connected to the trash collection 
system. 

•	 It is especially important that waste removal is 
improved for informal, poorer communities, 
as Dengue Fever and Malaria are expected 
to increase with global warming, and these 
communities especially vulnerable. 

CASE OF DISEASE IN KUPANG CITy

 

 

39,82%

12,64%9,90%

9,01%

7,88%

6,27%

4,80%

4,10% 2,98% 2,60%

Case of Disease in Kupang 

Acute Respiratory Infection (ARI)
Other respiratory disease
Gastritis
Skin alergic
Muscle and joint problem
Hypertension
Teeth disease
Dermatitis
Tonsilitis
Diarhea

Figure 7: Acute Respiratory Disease is the most prominent disease in 
Kupang; improved access to infrastructure can help reduce vulnerability 
to these kinds of diseases. 
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PERCENTAGE OF POOR PEOPlE 

e. poverty

Poverty is a term that indicates a lack of material 

possessions or money. It is important to understand 

poverty because there are a number of factors that 

contribute to it. By understanding these poverty 

factors, we can also better understand why these 

communities are vulnerable to climate change, and 

offer solutions for reducing their vulnerability.

The poor are at risk because they often live in areas 

where they have less access to services, building 

materials, and employment, and on land that is at high 

risk from extreme weather. In order to protect them the 

government should better understand where these are 

located, and what special needs they may have. 

The total number of poor families in Kupang is 22,326, 

but this is not distributed evenly. In some Kelurahan 

the numbers are very high, for example there are 1,286 

poor families in Oesapa. By looking at poverty as a 

percentage of the population we see another picture, 

where poverty is concentrated. In this case the 

Kelurahan with the highest concentration of poor are 

Nainoni three out of four families (74%), and Fatukoa 

(53%). This gives us a more accurate picture of how 

dominant the poor are in relation to other groups; 

in these areas there are likely to be fewer services as 

infrastructure, and more hazardous conditions. The 

poverty rate, or the percentage of the population that 

is considered poor is 27%, this is quite high compared 

to other Indonesian cities.

The total number of poor families in Kupang is 14,242, 

but this is not distributed evenly. In some Kelurahan 

the numbers are very high. For example, there are 

824 poor families in Oesapa. By looking at poverty as 

a percentage of the population we see another picture, 

Figure 8: The poverty rate for the city is 21.17%, those neighborhoods where poverty is higher than the city average are mostly in the west. There are 
some neighborhoods where more than 42% of the population are living in poverty, these areas are particularly vulnerable to climate hazards.

% Poor people
Source: PPLS data 2011
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NUMBER OF POOR PEOPlE IN KUPANG CITy

where poverty is concentrated. In this case, the 

Kelurahan with the highest concentration of poor are 

Naioni one out of two families (52%), and Fatukoa (38%). 

This gives us a more accurate picture of how dominant 

the poor are in relation to other groups; in these areas 

there are likely to be fewer services as infrastructure, 

and more hazardous conditions. The poverty rate, or 

the percentage of the population that is considered 

poor, is 15.90%. This is quite high compared to other 

Indonesian cities. 

There are three different kinds of poor people in 

Kupang: fishermen, farmers and traders or informal 

workers. Because of their jobs and where they live 

they have different vulnerabilities:

•	 Farmers are vulnerable due to the threat of 
urban development and the expansion of the city. 
They are at risk of losing their land because its 
value has increased so much and many housing 
developers are looking to buy and develop their 
land. Also farming is difficult work, and without 
a proper irrigation system it’s a challenge to 
maintain this practice year to year.

•	 Fishermen are vulnerable because they live on 
the coastline that suffers from strong waves 
and storm surges that can damage their boats 
and homes. The weather also impacts their 
livelihoods, if during ceratin periods of poor 
weather they can’t fish their families will suffer 
from a lack of income.

•	 Traders and informal workers are the poor that 
work in the city, they depend on employment in a 
range of urban sectors such as informal markets, 

Figure 9: In terms of overall numbers the neighborhoods with the highest number of poor are Sikumana, Oesapa and Namosain.

Number of Poor people
Source: PPLS data 2011
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THE 3 MAIN GROUPS OF POOR PEOPlE ARE lABORERS, FARMERS AND FISHERMEN

Figure 10: The city of Kupang is growing rapidly. The population growth rate from 2011-2012 are 4,58% which shows masive growth of the city. To 
handle this rapid development, the government should anticipate by providing adequate infastructure like housing, road, water as well as create 
economic development opportunities for the people. 

through the city. When adequately maintained, 
these can also prevent landslides.

•	 Mangroves used to run along the coastline but 
they have been significantly depleted. There is 
now only one prominent stretch from Oesapa to 
Oesapa Barat, where the mangrove is still intact. 
Mangroves not only protect against high winds 
and waves and abrasion, they also provide refuge 
to wildlife and provide employment to coastal 
communities.

•	 Rivers are significant because Kupang’s geology 
means that ground water is difficult to access, 
so many people rely on rivers as their source 
of drinking water. Rivers are threatened by 
pollution caused by sedimentation, which is 
often caused by erosion and deforestation of 
the watershed, as well as from sewage and trash 

that contaminates rivers.

construction and menial work. Their lives are 
difficult because they constantly seek low-skill 
employment and are often marginalized due to 

their lack of education and poor services.

By understanding poverty the city government can 

better design policies and allocate funding, to target 

those people who most need it. Even small, but 

targeted, policies can help reduce vulnerability and 

have a big impact on their lives. 

f. ecosystems

Ecosystems are natural systems which play a vital 

role in providing the city with essential services that 

support its inhabitants. Rivers, for example, generate 

drinking water, while mangroves protect the coastline 

from dangerous winds and erosion that damage 

people’s homes. Ecosystems don’t require human 

inputs to function, but they do require conservation 

and maintenance. Some of Kupang’s ecosystems are 

threatened by urbanization and are often not protected 

adequately. The most important ecosystems of the city 

are:

•	 Forests and protected areas provide shade, 
generate drinking water and produce oxygen 
for us to breathe. The watershed is in the south, 
and there are forests along the rivers that run 

Protecting and maintaining ecosystems can be a 

valuable contributor to building urban resilience. This 

requires valuing their contribution to the city and 

enforcing regulations and policies that conserve them 

and allow them to function. 
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KUPANG’S ECOSySTEMS AND NATURAl DISASTERS

g. Disasters 

In the past Kupang has suffered from a number of 

small-scale natural disasters and climate hazards. 

There have been many reported incidents of injuries 

and deaths caused by them. There have been four 

kinds of hazards that have been most dangerous: 

abrasion, landslides from heavy rains, high winds 

and droughts.

•	 Coastal	abrasion	

 The coastline suffers from high winds and big 
waves that cause abrasion. Before there were 
mangroves that protected the coast, but now 
there are very few left. Abrasion can damage and 

destroy homes and infrastructure and erode 
the coastline. This mostly affects those in the 
fishing sector, coastal businesses, and property 
owners.

•	 Landslides

    Given the steep hillsides and ravines in some 
parts of the city, there are frequent landslides 
in Mantasi and Belo. Landslides occur when heavy 
rains cause land on steep areas to collapse. This 
process is accelerated by erosion and lack of 
vegetation caused by  people. With more and more 
people living in these areas they are becoming 
very dangerous and landslides have caused injury 
and death, particularly to the poor.

Figure 11: The city of Kupang has experienced a number of landslides along the rivers that run through it. There are a 
number of different ecosystems in the city today.

Legend
Source: RTRW Kota Kupang 2011 - 2031 Prone to flood area

Prone to landslide area
Conservation area

Mangrove

Conservation forest

Rice field

Open space

Kolhua dam

River

Arterial roads

Colector roads

Local roads
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KUPANG’S DISASTER PRONE AREAS

Figure 12: Along the coastline high winds threaten communities, while in outlying areas drought is a critical concern. A number of landslides have 
occurred along steep ravines that run along rivers which are dangerous during times of rain.

•	 High	winds

      Another frequent hazard that occurs in Kupang 
is high winds. These can be strong winds in coastal 
areas like Oesapa, Oesapa Barat, and Fatubesi, or 
tornados, which occur on the hillside areas like 
Belo, Fatukoa, and Nainoni. Both of these winds 
have injured people, damaged property, and pose a 
constant threat during the windy season.

•	 Drought

  Farmers, fishermen, laborers are the most 
vulnerable groups to droughts, as obtaining 
water when it is scarce is costly, time-consuming, 
and difficult to transport. Alak, Nainoni, Fatukoa, 
Kolhua, Naimata, Lasiana and Oelata Penkase have 
all experienced drought.
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h. infrastructure and urban 
Systems 

There are different scales of infrastructure, small-scale 

and large-scale infrastructure. Small-scale affects 

households or a particular community, while large-

scale affects the whole city. Critical infrastructure 

and systems refers to those infrastructure of urban 

systems that are needed to support essential functions 

for the whole city. They include: the port, the airport, 

roads, trash collection, sanitation, water supply, 

and electricity. Here are some observations about the 

critical infrastructure of Kupang:

•	 Roads: 

 The road system in Kupang is consolidated in 
the city center and along the coast, where the 
national road supports circulation. However, 
peri-urban areas don’t have good roads, making 
service delivery for water and other goods more 
expensive and vulnerable to disruption. During 
times of drought this is particularly problematic.

•	 Water	supply:	

 Water is one of the principle issues of the city, 
and as demand increases this will be exacerbated. 
The successful capture and delivery of water is 
problematic, especially in newly developed areas 
and to the south (the hillside and more remote 
areas of the city). 

Household drinking water accessed from: piped 
water PDAM (38%), private water tank re-charge 
(27%), private bore well (24%), bottled water (5%), 
and  protected well (1%).

•	 Irrigation	systems: 

 There is not an irrigation system for farmers, so 
farming is challenging especially in dry seasons 
(Alak, Fatukoa, Naioni, Kolhua, Naimata, Lasiana, 
ManulaI). 

•	 Coastal	defenses: 

 Man-made barriers, such as sea walls, and 
natural barriers, such as mangrove forests, run 
sporadically along the coast. Recent sea walls 
are better than community-made ones, which are 
of poor engineering quality and easily destroyed. 
Mangroves are the best coastal defense but are 
scarce and need to be better maintained. 

•	 port, airport: 

 Since the economy of the city depends so greatly 
upon the import and export of products the city’s 
passenger and freight ports, airports are very 
important. 

i. urban trends

Cities are constantly changing and evolving, 

sometimes very quickly, so what is happening today 

may change and be different tomorrow. The previous 

information gives us a snapshot of what is happening 

in the city today, but to prepare for development 

challenges ahead, it is important to have an idea about 

what the city will be like tomorrow. By observing the 

city, analyzing and discussing data, and relating 

them to different cities in the world, one can consider 

emerging trends and how their future impact on the 

city. 

It is important to think about these trends because 

decisions taken now can help to either encourage 

positive change, or prevent negative change later. 

When we talk about vulnerability and climate change 

this is very important. Here are some urban trends in 

Kupang today that will continue in the near future:

•	 Continued	 growth	 of	 the	 population	 and	
economy

 It is likely that the population and the economy 
of the city will continue to grow. As more 
people come to the city, they will find housing 
in peri-urban places like Alak, Penkase, Manulai 
II, Batuplat, and Belo, where land is available at 
low costs. These peripheral (peri-urban) places 
will keep expanding. But it will be difficult for 
services like water and schools, electricity and 
roads, to reach these places. In the future there 
may be shortages of water and jobs for many 
newcomers. In the city center new building and 
business will continue to open, but they will 
attract more traffic and congestion, as people 
living far away come to the center for work. 
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URBAN TRENDS IN KUPANG CITy

PO
RT

URBANIZATION

URBANIZATION

URBANIZ
ATIO

N

U
R

B
A

N
IZ

A
T

IO
N

URBANIZATIO
N

(sumber : RTRW Kota Kupang 2011-2031)

Services sector
Trade Area
Market

High population growth

New settlement area

Legend

Figure 13: Certain parts of the city are urbanizing quickly, these are often on the periphery where land is available to be developed. There are also 
areas along the coastline where newcomers are arriving and finding housing opportunities.

•	 Increasing	development	along	the	coastline	

  The development of hotels, restaurants and 
residential properties will continue on the 
coastline of the city, and the tourism sector will 
grow as a result. This may cause the displacement 
of coastal communities, like fishermen, and 
also the destruction of mangrove areas that are 
currently on the coast near Oesapa. The coastal 
area will be more exposed to waves and high tides. 
Hotels and new luxury housing developments 
will be more exclusive and will contrast with 
poorer communities, so economic growth will be 
unequal; some areas will be very rich and some 
areas very poor. 

•	 The	rise	of	informality

 With more and more people continuing to arrive 
in the city, but with a limited amount of jobs 
and perhaps skills for the jobs that are needed, 
the informal economy will grow. There will be 
more traders on the streets and people seeking 
employment and housing wherever they can. 
Many people will move to dangerous areas, along 
ravines and on empty lots in the city, because 
they are close to markets and transportation. 
There will be more and more farmers arriving in 
the city looking for work too.
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j. Critical issues going forward

Given that these towards increased urbanization 

and climate change will continue, we offer some 

planning considerations for the future. Reflecting 

upon critical issues can help us think about what the 

local government and stakeholders can do to respond 

to challenges. While it isn’t necessary, nor possible, to 

have a response to these issues now, it is important to 

think about them. They will be very important when 

it comes to reducing vulnerability and increasing 

resilience in the following ways:

•	 Dealing	with	Displacement	

With the development of new hotels, offices, 

residential properties, and government buildings, 

many households may be displaced. Speculation 

will also fuel this and cause even more displacement 

as people seek profit at the expense of local 

communities. That means fishing villages and poor 

communities will be removed— but to where? It 

is important for government to develop adequate 

policies for the displacement of people, how they 

will be compensated, how they will find new jobs, 

transport, schools, access land titles and constitute 

new communities elsewhere. If this is not planned 

well then it will cause sever problems for the city in 

the future. 

•	 Managing	growth 

Continued arrivals of migrants can de-stabilize the 

city because it creates increasing demand for limited 

resources, like water, jobs, electricity, schools, and 

affordable housing. The government will have to 

think strategically how it can manage this growth. 

That means thinking about how to prevent people 

building houses and living in vulnerable areas, or 

encroaching upon natural areas like mangroves 

and protected forests. Also how to prevent conflicts 

at the community level, to ensure an adequate 

supply of water, and develop road infrastructure 

so people can get to their jobs. Managing growth 

also requires thinking about providing job training 

to ensure people have the skills they need to access 

employment, so that the number of unemployed is 

reduced. Managing growth can bring great benefits 

to the city, but policies should be proactive, and not 

just reactive.

•	 Creating	economic	development	opportunities	

With the growing youth population and migration 

it is important to develop strategies and planning 

to create new economic development opportunities. 

These will be important to provide jobs for young 

people, and ensure that the city can continue to 

develop. Supporting economic development means 

building roads and infrastructure, and providing 

training and education. Also understanding how to 

work with the business community to support them, 

while not allowing business interests to override 

social interests. The large number of young people in 

the city can be a great asset and potential, but if they 

don’t have the skills or ability to work, then it can be 

a big social problem.

•	 Protecting	the	most	vulnerable	

Continued urbanization and climate change can 

create very challenging living conditions, where 

communities are exposed to physical risk (they live 

in steep areas prone to landslides or abrasion by big 

waves), or social and economic risk (they can’t afford 

vaccinations or clean water, or are unable to pay 

for school, or people facing with social exclusion/ 

discrimination like people with disabilities or 

women headed household).  The government needs 

to understand what issues these people experience 

and where, and identify the critical areas that require 

social prioritization. Areas such as the expanding 

periphery, the poor communities along the 

coastline, the ravines, are where many poor people 

live at risk. Physical investments like re-planting 

mangrove forests and building protective sea-walls 

are some ways to protect them, but political and 

social investments, like policies, social campaigns, 

regulation enforcement, developing adequate social 

protection  and better engagement with community 

leaders, are equally important ways of protecting the 

most vulnerable. 
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Figure 14. Many newcomers to the city are unable to find adequate homes and squat on land that is not their own. They also have difficulty finding formal employment, so they 
often work in the informal sector, such as these ladies who make baskets from recycled material. 
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Indonesia’s unique geography as an island chain 

makes it a beautiful place to live, but also particularly 

exposed to climate change hazards. In this chapter 

we look how climate change is affecting Indonesia 

generally, and trends which are more specific to the 

NTT region and Kupang City. By doing so we can gain 

a better understanding about how climate hazards 

affect people and communities in different ways, and 

how to respond to them accordingly.

3.  exposure: What hazards is the city  
         exposed to?

a. Overview of climate change 
trend in indonesia

Whether it is the prolonged effect of dry seasons, 

extra heavy rains, or fluctuating food prices due to af-

fected harvests-- we are beginning to notice how cli-

mate change affects our daily lives. In the future, we 

can expect temperatures to increase 0.2oC each decade 

during the dry season, and 0.1oC each decade during 

ClIMATE CHANGE INFORMATION FOR INDONESIA

Figure 15. Mean temperature change from 1901-1998 above, and annual rainfall change below. Source: Case, Michael, Fitrian 
Ardiansyah, and Emily Spector. World Wildlife Fund International Climate Change Programme. “Climate Change in Indonesia 
Implications for Humans and Nature.”
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the rainy season (UK Met Office, 2011, pg. 12). Be-

cause Indonesia’s temperature range is very narrow, 

even slight changes may alter ecosystems drastically. 

Understanding which climate change trends are most 

relevant at the national, regional, and local level, and 

how they impact vulnerable communities, can better 

inform short-term and long-term planning decisions.

Since the 1980s, the frequency of extreme weather 

events has increased. The top twenty worst natural 

disasters in Indonesia have all occurred in the past 

thirty years, and they will likely get worse (UNFCCC, 

2010, xiv). In coastal regions, sea levels are estimated 

to rise by 25 to 50 cm in 2050. In the worst case, nearly 

50% of areas near Semarang, Surabaya, and Jakarta 

will be underwater by 2100 (UNFCCC, 2010, xviii). 

While sea-level rise affects 600,000 people today, as 

many as 2.7 million people could be affected by 2070 

(UK Met Office, 2011, pg. 3).

El-Nino, a warm ocean current which triggers strong 

winds, monsoons, and cyclones, has also had an ex-

tremely strong impact on drought in the Nusa Teng-

gara Province (NTT). Since the Asian Financial Crisis 

in the late 1990s, agriculture has continued to grow 

as an important sector of the economy. Prolonged 

drought during the dry season, and increased rainfall 

during the wet season, may significantly reduce rice 

and corn crop yields in some areas, while increas-

ing them in other areas with more rain in Eastern 

Indonesia. Sea-level rise might also reduce shrimp, 

prawn, and fish yields for fisherman. Not only might 

these conditions threaten economy, and the liveli-

hoods of farmers and fisherman, they also pose a 

threat to food supply (UNFCCC 2010, p. I-iii).

A final climate change trend to consider, which is 

especially felt at the local level, is the issue of water 

scarcity. Increased demand in growing mid-sized 

coastal cities, combined with prolonged droughts, 

may create water shortages (UNFCCC, 2010, xviii). 

Water basin capacity, or the natural ability of cities 

to store water, may also impact scarcity (UNFCCC, 

2010, xviii). Some areas may have excess water sup-

ply while others, like West Nusa Tengarra, will not 

have enough. This could affect decisions at the local 

level to allocate water resources. Often, the poor are 

disproportionately affected by water scarcity because 

they lack infrastructure, and must pay more to obtain 

water during a drought.  

b. What is exposure to climate 
change?

Exposure as a term refers to: 

“The degree of climate stress upon a particular unit 

of analysis (i.e. neighborhood, sector), and may 

be characterized by long-term change in climate 

conditions, or changes in climatic variability including 

the magnitude and frequency of extreme events in the 

urban context”  

Our level of “vulnerability” to these risks is related to 

our exposure to climate hazards. Depending on the 

type of hazard, and In order to better understand the 

ways in which we are vulnerable, we will describe 

where, what, and how these hazards might affect us.

Climate Hazards: Sea-level rise: Rising global 

temperatures and melting ice caps are raising the sea-

level slowly. This impacts the coastline and low-lying 

areas of our cities and rural areas.

•	 Low-lying	coastal	areas - identified by workshop 
participants (Source: BPBD)

 Sea-level rise affects those low-lying areas 
along the coast which flood during high-tide 
and severe storm surges (waves), or when there 
are heavy winds that cause abrasion. 

   The scoring is based on the number of cases of 
flooding and tidal floods using BPBD data, at 
the neighborhoods (kelurahan) level. Those 
neighborhood without flooding (0), those 
located in coastal areas but with no cases (1), 
those areas located in coastal area with 1-10 cases 
(2), those located in coastal area with more than 
10 cases (3). 

Climate Hazards: increased temperature: Pollution 

comes from many sources, and is both producing 

and trapping harmful greenhouse gases in the 

atmosphere. These gases trap heat and increase 

temperature. Increased temperatures are already 

affecting short-term weather patterns, and likely to 
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result in prolonged dry seasons and droughts.

•	 Existence	 of	 cases	 of	 drought	 - identified by 
workshop participants (Source: BPBD)

 Increased temperature is likely to affect the 
whole city, but when there is a drought this 
will particularly after farmers and those whose 
livelihood depend upon agriculture, as well as 
those with little access to water. We gave a score 
(1) for increased temperature, and score (3) for 
kelurahans with cases of drought (Source: BPBD).

Climate Hazards: High winds: One of the results of 

increased temperatures is stronger winds. At sea this 

might mean bigger waves and storms, which affects 

fishing, and on land this might mean tornadoes and 

abrasion.

•	 Existence	 of	 cases	 - Identified by workshop 
participants (Source: BPBD)

 High winds are likely to affect coastal 
communities, but also those who live on hillsides 
exposed to winds, like farmers. We used the 
number of cases of tornadoes and coastal winds 
in a year to calculate the exposure rate, in which 
(0) stands for no cases, (1) for 1-2 cases, (2) for 3-9 
case, and (3) for more than 9 cases in a year.

EXPOSURE INDICATORS

Figure 16.  Areas of the city exposed to the four principal climate hazards that most affect the city: tornadoes, strong winds, drought, abrasion and 
sea-level rise.

Tornadoes

Sea-level rise Drought
& abrasion

Strong winds
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CUMUlATIVE EXPOSURE MAP

Climate Hazards: unpredictable seasons and heavy 

rainfall: Another consequence of climate change is 

unpredictable seasons, which primarily impacts 

farmers, fishermen, and markets. Shorter, more 

intense rainy seasons also increase flooding. 

•	 Areas	 with	 ravines,	 and	 agricultural	 areas	
(Source: workshop participants)

 Unpredictable seasons and heavy rainfall will 
affect those with steep areas and rivers, and 
areas exposed to droughts. To calculate the 
exposure rate, we used the number of cases of 
landslides where (0) stands for no cases, (1) for 
kelurahans with 1-2 cases of landslides, (2) for 
kelurahans with 3-9 cases, and (3) for kelurahan 
with more than 9 cases of landslides in a year.

c. exposure across the city

Now that we’ve discussed the types of hazards we are 

exposed to, we can visualize how these hazards impact 

the city as a whole. To do this, we will consolidate 

these six indicators into one metric, which we call 

“exposure.” We created this measure by creating  a 

points system which adds the different kinds of 

climate hazard that occur in each neighborhood. 

Through this mechanism, we are able to show which 

neighborhoods area exposed to many different climate 

hazards.

Figure 17.  A consolidated map of exposure to climate hazards. Kupang is exposed to sea-level rise, increased temperatures, high winds and 
unpredictable seasons. But these affect the city in different places

4 Climate hazards in Kupang: 
•	 Sea-level rise and abrasion
•	 Increased temperature - drought 
•	 High winds
•	 Unpredictable season and heavy rainfall
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ClIMATE HAzARDS AND PRIMARy AND SECONDARy IMPACTS

d. How do climate hazards 
impact the city?

Climate hazards have a direct (primary) impact, as well 

as indirect (secondary) impacts. In general, primary 

impacts are physical, such as damage to ecosystems 

or to property and infrastructure. Because of these 

impacts they can lead to secondary impacts, where 

livelihood, health, and safety are affected. 

The way that these hazards impact the city depends 

largely on the socio-economic context of the household 

or community, but also on what are called non-climate 

stressors, or things like the economy, ecosystems, the 

development of the city, and access to basic services. 

These will influence the degree to which places, 

people, or systems, are susceptible, or sensitive to 

climate hazards.

Figure 18. The table indicates the different kinds of impacts that each climate hazard can cause. Physical damages can lead to economic and public 
health impacts that negatively affect communities. 
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Figure 19. Households living along ravines, as in the case of those in Bello, are exposed to the risk of landslides during the rainy season, usually in January and February. As more 
and more people move to these areas they often cut down trees  and vegetation promoting erosion. Falling rocks and material can cause damage to homes and injury people -- 
making these vulnerable areas.
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4  sensitivity: What makes the city   
      vulnerable?

The impact upon communities of the above climate 

hazards varies dramatically, not only depending 

on where you live, but also on what you do, your 

education level, employment, and access to basic 

services. Another factor that influences sensitivity is 

urbanization — the city is also constantly changing, 

and these changes are making some areas more 

exposed to climate hazards than others. We must 

challenge ourselves to think about how the impacts 

of climate change will be felt differently by different 

communities, and to better identify what these 

different factors might be. 

a. What is sensitivity?

There are a number of factors that can make the 

impact of climate hazards greater. While two people 

may experience the same hazards (rain/ heat/ wind), 

their capacity to withstand it, or survive it, is likely to 

be different. They may live in different houses, have 

different health conditions, different education levels, 

or different jobs, and consequently, different incomes. 

Given these factors, if two adjacent households both 

suffered from flooding, their capacity to recover would 

be different. One might have a house made of mud 

and wood that was destroyed, while another might 

be made of cement. One of the families might have 

wealthy relatives who could give them shelter, while 

the other may not have anyone else to help them.

These factors that differ affect the sensitivity of a 

people, communities or systems to climate change. 

Sensitivity means: 

The degree to which different systems and sectors 

of the population are affected by climate related 

hazard.

b. indicators to assess 
sensitivity

During the City Context workshop the participants 

identified a number of indicators that can be used 

to evaluate sensitivity in Kupang. Each indicator is 

explained below, and their source referenced.

•	 Poverty:	 Poverty levels can determine the 
amount of assets or financial reserves that 
a household may have to repair damages from 
climate hazards, adjust to changing conditions 
or rebound from a disaster. [BPS]

To measure sensitivity, we classified the 
percentage of poor people into three categories, 
(1) – for kelurahans where the percentage of 
poor people was less than 27% (the city average), 
(2) if 27% to 49% of the kelurahan is poor, and (3) 

– if 49% to 71% of the kelurahan is poor.

•	 Settlements	 in	 coastal	 areas: When 
settlements are located in low-lying coastal 
areas they are more prone to inundation and 
damage by caused by waves and sea-level rise.
[Workshop] 

Using settlement maps from BPBD, score (0) 
were given to kelurahans which were not 
located in coastal areas, (1) for kelurahans 
located in coastal area but there is no 
settlement, and (2) for kelurahans located in 
coastal areas and there is settlement along 

the coast.
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•	 Receive Migrants: Settlements that receive 
many migrants are more likely to experience 
overcrowding, lack basic services, and may 
be made of less robust materials, as many 
migrants who come to the city are poor and 
seeking opportunities. [Workshop]

For the scoring, we used the percentage of 
migrants of each kelurahan,  (1) if less than 5.8% 
of the kelurahan has migrants, (2) if migrants 
make up 5.8% to 22.5% migrants, and (3) if 
migrants make up 22.5% to 39% of the population.

•	 Education: Educational achievement can 
determine the ability to understand and react 
to information which can increase resilience 
and adaptive capacity. [BPS] 

We used the indicators of ‘percentage of 
illiterate people’ (Data by BPS), we scored (1) 
if they have percentage of illiterate people 
less than 3.6%, (2) if they have percentage of 
illiterate people form 3.6% - 7%, and (3) if it is 
between 7% - 11%.

c. Mapping Sensitivity across 
the city 

In order to look at sensitivity as a whole we will condense 

these indicators in a map. Just as we did before, we 

add their values together to create a composite. Thus 

if a neighborhood has higher than average levels of 

poverty and also poor education, its sensitivity value 

is higher than for those with higher than average 

poverty alone. Through this mechanism, we are able 

to show which neighborhoods are most sensitive to 

climate hazards.

From the consolidated map, demonstrating the 

4 different indicators together, we see that the 

neighborhoods situated along the coast, and in the 

rural periphery are most sensitive to climate hazards. 

CUMUlATIVE SENSITIVITy MAP

Figure 20. Sensitivity to climate hazards varies across the city due to differing levels of poverty rates, predominance of migrant communities and 
location along the coastline* Access to water will be added to this map

4 sensitivity indicators:
•	 Poverty 
•	 Receive migrants
•	 Settlements in coastal  area
•	 Education level
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Figure 21.  An example of a good practice to reduce vulnerability in areas which are prone to landslides. The construction of retaining walls made of 
gabions prevents landslides, and protects people, their homes, and property during the rainy season.
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5.   adaptive Capacity: 
 What makes the city resilient?    
 
City governments are not powerless in the face of 

climate change. There are measures that they can 

adopt, such as better planning, implement new poli-

cies, or enforcement and coordination mechanisms 

which can help to reduce vulnerability. Identifying 

what mechanisms are most effective in helping cities 

adapt to climate change, can contribute greatly to 

reducing their vulnerability.

In this chapter we will introduce the term adaptive 

capacity, and understand what policies and programs 

exist that support ‘institutional adaptive capacity’, 

and discuss how this may be increased in the city. 

a. What is adaptive capacity?

The term adaptive capacity refers to: 

The ability of a system to adjust to climate change 

so as to moderate potential damage, take advantage 

of opportunities, or help cope with consequences. 

•	 Autonomous

 Autonomous adaptive capacity refers to actions 
taken at the individual or the household level 
to protect livelihoods and assets from climate 
hazards. These are usually small-scale and 
effective for low intensity disasters. Examples 
might be adapting one’s house to prevent flood 
waters from entering, or keeping belongings 
stored so they are easy to retrieve in the event of 
an emergency. 

•	 Collective

 Collective adaptive capacity refers to actions 
taken by groups, which are usually community 
initiatives which reduce vulnerability. Collective 
adaptive capacity requires more people, 
coordination and resources, but is still limited 
in its geographic scale to the neighborhood or 
community unit. Examples are a neighborhood 
warning system and evacuation drills, or 
community-driven mangrove restoration 
projects. 

•	 Institutional

 Institutional adaptive capacity refers to the 
capacity of organizational systems, such as 
government programs, policies, regulations, 
and human resources. The scale of institutional 
adaptation generally covers a larger area and 
aims for systemic and long-lasting solutions. 

 Examples could be: mapping of disaster-prone 
areas by BPBD, or the systemic improvement of 
water supply and social welfare programs for 
poorer areas of the city. 

We are most interested in discussing and developing 

ideas for institutional adaptive capacity mechanisms 

because these have the greatest potential to impact 

the most people, at the city scale.  
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b. existing institutional 
adaptive capacity mechanisms

There are a number of ways in which governments 

can institute adaptive capacity to helps build re-

silience. Most of these are policies, programs, and 

institutional measures, not brick and mortar infra-

structure projects. Coordination amongst govern-

ment agencies, enhanced transparency, and citizen 

engagement, are examples of ways that governments 

can ensure better and more effective response to 

climate hazards or disasters. Some possible adaptive 

capacity mechanisms are: social welfare or safety net 

programs, safety regulations for hazardous areas, local 

infrastructure investment programs, neighborhood-

level disaster preparedness committees, early warning 

mechanisms, and campaigns to raise awareness. 

INSTITUTIONAl  ADAPTIVE CAPACITy MECHANISMS
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c. Mapping adaptive Capacity 
across the city 

From our previous workshop we collected a few 

indicators that can demonstrate levels of institutional 

adaptive capacity throughout the city:

•	 Access	 to	 electricity: Number of users 
connected to PLN (PLN data). 

To measure adaptive capacity rate, we categorized 
the percentage of users connected to the 
electricity supply (PLN) of each kelurahan into 
3 classes, using a scoring of 1, 2, or 3. The higher 
score means that the kelurahan has more 
people connected to PLN, indicating that the 
government has the network to reach more 

people.

•	 Existence	of	‘Kelompok	Pengelola	Sumber	Daya’:	
Existence of Kelompok Pengelola Sumber Daya, 

Figure 22. There are a number of ways that cities can promote adaptive capacity, these ideas can inspire policy change and community initiatives. 



39kupang city  cLiMatE  cHangE  VuLnERaBiLity  aSSESSMEnt

CUMUlATIVE ADAPTIVE CAPACITy MAP

Figure 23: Consolidated map of Adaptive Capacity map across Kupang City demonstrates that adaptive capacity is spread unevenly throughout the city
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3 adaptive Capacity indicators:

•	 Access to Electricity

•	 Existence of ‘Kelompok Pengelola Sumberdaya’

•	 Ratio of health facility to  population

which is a kelurahan-level group, monitored by 
the Department of Environment, they have the 
capacity to reach more people in terms of raising 
awareness and community empowerment (Source: 
BLH). We gave the score (0) for kelurahan with no 
groups present, and (1) for kelurahans which have 
a group.

•	 Number	 of	 health	 facilities: Average ratio of 
health centers or Puskesmas (BPS data) to number 
of population, (1) for ratio 1:2 (city average), (2) for 
those with a ratio of between 1.2 to 1:10.8, and (3) 
for those between 1:10.8 to 1:19.5.

Through mapping adaptive capacity across the city 

we are able to see that it varies considerably from 

neighborhood to neighborhood. It is generally higher 

in neighborhoods along the coast, especially in the 

far east and west of the city, but there are also several 

neighborhoods in the center, that have very low levels. 

It is important to remember that adaptive capacity can 

be increased by government intervention; improving 

networked services, social welfare and promoting 

community organizations, will all result in increasing 

adaptive capacity to climate hazards.
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Figure 24. The impact of abrasion of coastal areas is already present. Damaged sea-walls demonstrate how they have limited success in blocking 
the destructive power of the sea, so other solutions are necessary. Replanting mangroves is a possible solution that can be implemented with the 
help of coastal communities themselves. 
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6.   identifying Vulnerability in the City: 
  a Qualitative and Quantitative analysis 
   
a. Different ways of identifying 
vulnerability

Vulnerability can be understood differently through a 

number of dimensions. We want to challenge you to 

think about it from a variety of perspectives, because 

this can help you to design better policies, better target 

the most vulnerable people, and better prioritize 

projects and interventions. So we are going to have 

you think and reflect upon vulnerability in terms of 

Where? Who? and What? systems are most critical. 

In order to balance this qualitative assessment we 

will also present a quantitative assessment to help us 

identify vulnerability in the city.

b. Vulnerable places: 
an assessment of two 
neighborhoods

To identify how certain areas become vulnerable 

we looked at two different neighborhood typologies 

that are exposed to some of the most common 

hazards: drought, sea-level rise, heavy rains. The 

neighborhoods that were studied in more depth were 

selected by the City Context workshop participants, 

they used the following criteria:

•	 Neighborhoods experienced climate hazards on a 
regular basis

•	 Neighborhoods were particularly sensitive, they 
had higher than average poverty levels, received 

migrants, and were challenged in accessing basic 
services.

•	 Neighborhoods were representative of other 
areas in the city; allowing lessons learned from 

them to be applied more generally.

The neighborhood assessment looked not only at data 

about neighborhoods, but actually visited and studied 

micro-regions or specific areas within neighborhoods, 

that are vulnerable to climate hazards. The unit of a 

neighborhood, or kelurahan, is actually too big to use 

since some places within them can be very dangerous, 

or concentrate poverty, while others can be very 

wealthy and safe. 

Two neighborhoods were studied in detail; the survey 

team conducted interviews with residents and also a 

series of transect walks, to identify the nature of the 

vulnerability, and also the way that it had evolved. 

The two neighborhoods were: (i) Belo, an area on the 

periphery of the city where farmers are being displaced 

by housing development, and also an area prone to 

floods and mudslides. The other area (ii) was Oesapa, 

a coastal area where a mix of people live, traders, 

middle class settlers, Bugis fishermen, all using the 

coastline differently. 

Kupang City is constantly transforming and 

these changes, to its housing, services, economy, 

geography and population, will all impact the levels 

of vulnerability of the population.
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OesaPa FaCts lOCATION

Total Land Area

Location

Geographic condition 

Population Density

Poverty

Trend

Vulnerability

437 ha

Northern part of Kupang 

Low-lying coastal area

60 people / ha

9.99% (city average: 15.90%)

Land tenure issue, coastal 

community, fishermen 

neighbourhood, displacement issue

Abrasion, High winds, Sea-level rise.

Population %HH in Poverty

26,168 9.99%

GENERAl PROFIlE

:

:

:

:

:

:

:

OESAPA VUlNERABIlITy

Figure 25:  The local economy of fishing settlements in Oesapa depends upon the daily catch of fish. Fish that are caught at sea can be sold fresh, or 
dried, and then sold at the local market which is also located in the same neighborhood.

Oesapa 

Oesapa is like many communities along the coastline. 

Originally there were mangroves that protected the 

coastline from waves and wind, serving as a natural 

barrier. Perhaps at this time there were small-scale 

farmers living there, but in the past the coastline was 

much less intensively used. 

With the growth of the city, many people move to 

the coastline to benefit from the fishing industry. 

They can either be fishermen, those that sell fish like 

traders, or those that buy fish. With this growth you 

find more houses, more shops, and communities have 

cut down some of the mangroves to open access to the 

sea. The coastal area evolves to be a hub of economic 

activity where different income groups are making 

use of the area.

Further urban growth results in even more intense 

usage of the coastline. Now we see that the mangroves 

have been cleared completely to make room for more 
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OESAPA VUlNERABIlITy

Figure 26. Poor communities along the coast are vulnerable to waves and high winds as mangroves have largely been destroyed along large sections 
of the coastline.

access to the sea, and the community has had to 

create its own barrier, a sea-wall. But an ad-hoc sea-

wall is unable to defend the power of waves, and 

this has been destroyed, often with heavy damage 

to homes and buildings behind it. You also see more 

intense building along the coastline, with hotels and 

restaurants; these now block access to the coastline 

and have displaced many original residents. 

From this sequence we see that the coastal areas along 

Oesapa have changed a lot over the last 20 years. We 

see too in the aerial photo that there are some places 

that have a different development story, for example 

the big lots of undeveloped land behind the road. 
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URBANIzATION PROCESS IN COASTAl COMMUNITIES - OESAPA

Figure 27: Sequence of urbanization along coastal areas of Kupang City demonstrating how increasing numbers of inhabitants contributes to higher vulnerability levels
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bellO FaCts lOCATION

Total Land Area

Location

Geographic condition 

Population Density

Poverty

Trend

Vulnerability

575 ha

South-east part of Kupang 

Ravines area in the border

7 people / ha

27.96% (city average: 15.90%)

Migration from outside the city, 

development of new settlement area 

in the peri-urban. 

Landslide, high winds. 

Population %HH in Poverty

3,788 27.96%

GENERAl PROFIlE

:

:

:

:

:

:

:

Bello 

Bello is located in the hilly area of the city on its rapidly 

growing periphery. As more people move to Kupang 

more people will be moving to places like this because 

there is still land available and it is relatively close to 

markets and connected by roads. What is interesting 

is that you have agricultural areas, and also ravines, 

both have different vulnerability issues. 

Ravines are steep areas through which rivers flow. 

Many years ago these were uninhabited and were full 

of trees and vegetation, maybe a few farmers farmed 

the land, but very few people because they were far 

from other economic activity. As the city grew roads 

Figure 28. The steep sides of the ravines in Bello are quickly becoming inhabited as households look for available land and living opportunities in the 
area. There have already been numerous landslides here that have resulted in injury and death; this will only worsen with more heavy rain and the 
construction of precarious housing on steep slopes.

BEllO VUlNERABIlITy -- RAVINES AREA

and housing started to surround the ravines, people 

might have used the river to gain access to water. Poor 

people moved there because the land was not occupied, 

but it was close enough to jobs; people move to areas 

where the risks are worthwhile for the returns (in this 

case jobs, land and water).

As people move to the ravines they clear the trees and 

build homes by themselves. These are often not safe 

because they are on steep hillsides. They may also be 

places where trash is dumped. When trees are cut 

down the likeliness of landslides increases. 
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URBANIzATION PROCESS FOR SETTlEMENTS AlONG RAVINES -- BEllO

Figure 29. Sequence of urbanization process for settlements on steep hillsides demonstrating how increasing numbers contributes to increased 
vulnerability.6
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With further urban growth and development these 

areas become more and more dangerous. We see here 

the area without any trees, people building large 

buildings, maybe boarding houses, or extensions 

to their shelters, but the retaining walls are of poor 

quality and at risk of being destroyed. When it rains 

the slopes are exposed and more likely to experience 

landslides, and with more people living there, these 

become increasingly deadly. Ravines turn into areas of 

extreme risk, where polluted water, landslides, trash 

and hazardous construction, can combine with heavy 

rains and a lack of tree and vegetation to cause major 

human risk.

There are also large parts of Belo that are undeveloped. 

They may be still farms or forested wild areas. In these 

areas droughts and high winds are a concern; they 

particularly affect more rural areas on the edges of the 

city, such as the hilly areas to the south.

The peri-urban areas of Belo about 20-30 years ago 

where largely unpopulated, covered with trees that 

help absorb rain and contribute to absorption of rain 

into the river system. As people start moving to the 

city development pushes outward, areas like this may 

have farms and some housing. To make way for these 

activities trees are cut down, roads are built and people 

move there. 

When the city really starts to grow development 

continues to expand the city outward. Land markets 

make the peri-urban area locations for big housing 

development projects or shopping areas. There is a lot of 

change to the natural systems, trees are cut down and 

often the rivers are straightened to prevent flooding. 

This may reduce protection from wind erosion, and 

cause additional sedimentation of rivers downstream, 

which contributes to flooding of the city. 

From the two neighborhood studies we can better 

understand how urbanization is making some areas of 

cities increasingly vulnerable to climate hazards, and 

those that are worst affected are the urban poor who 

live in the most vulnerable areas.

BEllO VUlNERABIlITy

Figure 30. As settlements spread and encroach upon steep ravines vulnerability increases. Households building there cut down trees and vegetation, 
heavy rainfall then provokes erosion; these conditions lead to landslides and hazardous conditions.
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URBANIzATION PROCESS FOR SETTlEMENTS IN PERI-URBAN AREA -- BEllO

Figure 31. Sequence of urbanization for settlements in peri-urban areas, in Kupang City’s periphery. The sequence demonstrates how expansion 
contributes to increasing vulnerability.
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abrasion

Maria, 38 years 

Heavy rainfall and landslides

yosefina, 40 years

c. Vulnerable people: 4 
accounts of vulnerability in 
Kupang

Another way to think about vulnerability is through 

the eyes of different groups of people. Climate events, 

such as extreme heat, or heavy rains, affect people 

different depending upon their age, their physical 

condition, their jobs, their education and their access 

to services. Older people for example suffer much more 

than younger people from extreme heat. Very young 

children are vulnerable to flooding because they may 

not have a way to escape.

Throughout the city there are different kinds of people; 

they can all experience vulnerability in a variety of 

ways. We want to introduce four different people. 

They are not necessarily real people, but they are 

derived from real people that we met throughout the 

city, especially those living in areas of high exposure, 

high sensitivity, and that have already experienced 

some disasters. The narratives help give us an idea 

how climate change affects people, and the ways they 

struggle to reduce vulnerability. They provide context 

to our discussions and help us understand different 

perspectives of real people.

VUlNERABlE PEOPlE

My name is Yosefina, I am 40 years old and moved to Kupang from Flores. I moved here to 
find a job and thought I’d have better chances here since my town in Flores is so small. I live 
in one of the steep ravine areas in Bello, together with my husband and two children. In the 
past we’ve experienced landslides during the rainy season, but we can’t afford to move, and 
we like the area because we know the people and my job, as a vendor at the market, is close 
by. My husband works as a construction worker.

The most difficult time of year for us is during the rainy season because it rains everyday and it is so vulnerable to 
landslides. When it rains at night we have to stay awake to take care of the children. Rocks from other houses fall 
down, and can crash into our house. When it gets damaged we have to spend money to repair it and this is expensive 
for us; we earn so little money anyway.

I am really worried about the future of my children, I’m afraid that my children will be injured in an accident like 
this. And we also worry since every day the community grows a bit, there’s more construction, and more people. This 
makes it more dangerous because the water from the rain is more powerful.

My name is Maria, I am 38 and I moved from Rote to Kupang to an area which I occupied, 
it was not our land but it was cheap. About five years ago my husband passed away, now 
I am alone with my two children, I work in the fish market. In 2011 there were really 
strong winds that destroyed the market and my stall was destroyed, I lost my investment 
in my stall, I lost everything. My house also was damaged and flooded, it was so hard, 
I had to move away to the house of friends and spent all my savings to fix up the house 
and buy food for my children. Without my husband’s salary it was really difficult. I am 
worried about our future because we don’t have land tenure and I don’t know what will 
happen if the owner comes back. 
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d. Vulnerable Systems: 5 
critical systems at risk

Vulnerability can also be thought of on a much larger 

scale, in terms of urban systems. Urban systems 

are networks of services that cover large areas of 

the city, or the entire city. They provide services for 

many citizens, like clean water delivery system or 

the drainage canal system. These systems can also be 

vulnerable to climate hazards.

If these systems are damaged or fail, problems can be 

widespread problems. This is why we call them critical 

for the city’s population and functioning. For example, 

a problem with the water treatment or supply system 

can affect the supply to tens of thousands of people. 

Some of the critical systems identified for Kupang are: 

increasing temperature

Felix, 60 years

the water supply system, the coastal defense system, 

and the road network.

Water Supply 

Perhaps the most critical network for the city is the 

water supply network. This network is threatened by 

increasing demand for water from the city’s growing 

population, and a difficulty to increase supply. Since 

it is rate that households can access water from their 

own private, their community’s public, wells, they are 

forced to rely on the PDAM system or water vendors. 

Water can be expensive, so buying water from vendors 

is most exclusionary for the poor. 

At the moment we found some communities, such as 

that in Nainoni, where people have very limited access 

to the water supply. They come to the river to fill up 

Heavy winds on the coast

anshar, 45 years

VUlNERABlE PEOPlE

My name is Pak Anshar. I am 45 year and work as a fisherman. I live in Oesapa Barat but 
moved from Sinjay 10 years ago with my family looking for a place where I could sell my 
fish. I started living on the coast and working in the fish economy, working with a small 
boat. I now live with my two sons in a small house near the beach. Last year my boat was 
trapped by a big wave and this broke my boat. I couldn’t work for 4 months. Every year 
during the rainy season my house is often flooded and damaged, and it is difficult for 
us because we have to spend limited savings to make repairs. During the rainy season 
we also don’t have access to clean water since our only source of water by the beach gets 
covered by sea-water. During this period we have to buy water from the private provider 
and this gets expensive. 

We have a difficult situation too because we need more money to repair our house, for water, and so sometimes I 
have to borrow money from my boss. But he charges really high interest. We’re worried if my boat is damaged or 
destroyed again. And with all the household costs we have for education. If we could have a jetty we could park the 
boats far away from the coastline and this would help protect our boats from the waves. 

My name is Felix, and I am 60 years old. I live in a dry area at the top of the hillside on 
the border of the city. I am Timorese and I’ve been living here for many, many years— for 
as long back as I can remember. I am a traditional farmer. I cultivate vegetables. During 
the dry season the temperature really gets hot and this makes it difficult for me, as water 
becomes very scarce and there’s no irrigation for us. Usually I take water from the river 
nearby for my plants but this is dried up during the dry season, so I can’t do anything. 
I have to minimize the use of water, for example washing or bathing. The increasing 
temperature increases problems for my family because my children easily get sick, get 
dehydrated, have itchy skin problems, or ISPA caused by all the dust. Sometimes I have 
to take them to the health center, and this can be expensive for me. 
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tanks sometimes 5-6 times a day, and spend about 

30-60 minutes to just collect  3-4  plastic bottles (each 

contain 5 litres water). Otherwise they receive water 

from vendors using delivery trucks which can cost 

570,000 Rp a month.

Coastal Defense System

The coastal defense system protects the city from 

abrasion and flooding. This is not really a single man-

made system, because in the past it was partly made up 

of mangroves. But as the more and more development 

moves to the coastline, and sea-level rise continues, 

some structures (man-made or natural) will be needed 

to protect the coastline. 

Some communities have tried to build sea-walls, but 

these kinds of initiatives are not successful because a 

sea-wall requires engineering and lots of materials. 

In other areas the Public Works Department has 

constructed a sea-wall that is more robust. There are 

also efforts to restore mangroves.

the Road network

The road system is the network of roads that connects 

different parts of the city together and also connects 

the city to rural areas, to the airport, port, and the 

national highways. The road network is critical 

because so many things rely on it, for example medical 

services, evacuation from a disaster, even the delivery 

of water supply. If certain roads are damaged, or cut 

off, then they can cause other problems. 

Another issue is the continuing expansion of the 

system, to meet increasing needs. As areas of Alak, 

for example, continue to grow, roads are required to 

service them. Roads need to be maintained regularly.

the Drainage System

Kupang’s drainage system is very disjointed, such 

that many workshop participants didn’t believe it was 

a system at all. One of the reasons for the fragmented 

nature of drainage is the topography of the city, and 

the interrupted way in which the city has developed 

over time. One of the issues of a disjointed system is 

that water from heavy rains doesn’t drain adequately, 

leading to standing water. Another issue is that 

drainage ditches become filled up with trash and are 

blocked. The lack of adequate trash collection impacts 

drainage creates other negative impacts.
 

VUlNERABlE SySTEM

Figure 32. Kupang’s critical urban systems include the coastal defense system, currently made up of a combination of sea-walls, beaches and 
mangroves; and also the water supply system. Both systems have gaps. The coastal defenses need better management, such as mangrove 
replanting programs; while the water supply network does not yet extend to the periphery, and service is irregular in many urban neighborhoods. 
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the City port

The Port of Kupang City is an incredibly important 

part of the city’s supply system, providing access to 

food, vegetables, cement and fuel. In the past when 

the sea became too rough for navigation the port 

became inaccessible, as a result the price of cement 

rose significantly. The consequences of the price rise 

constrained development and the local economy.

e. Mapping vulnerability in the 
city: a Quantitative approach

Having reflected upon the different ways of thinking 

about vulnerability we can also use the indicators to 

show us where vulnerability is concentrated. This we 

are calling our quantitative approach. We are using the 

unit of the neighborhood, so this is not a very precise 

measure in terms of specific locations, but it does 

help in terms of understanding how vulnerability can 

be distributed across the basic administrative unit, 

the kelurahan. This unit may be helpful in indicating 

ways for vulnerability to be reduced through the city’s 

planning and policymaking mechanisms, which act 

through this administrative unit.

We use the standard definition used by the Ministry of 

the Environment and the UN, which states:

Vulnerability = [exposure x Sensitivity] / 
adaptive Capacity

By taking the indicators that were selected previously 

and organizing them into a data sheet and calculate 

the overall vulnerability of each neighborhood.

CUMUlATIVE MAP OF VUlNERABIlITy IN KUPANG CITy

Figure 33. Consolidated map of the vulnerability of the city demonstrating the neighborhoods with highest levels of vulnerability to climate hazards
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What is important to reflect upon is that evaluating 

vulnerability does not simply mean identifying 

the areas most exposed or with highest sensitivity. 

Because the formula divides these by adaptive 

capacity, it is important to understand where the city 

government currently has extended services, or has 

institutional capacity, to respond to climate hazards 

and disasters. For example areas with good roads, 

services, and medical facilities have high adaptive 

capacity, whereas those areas that are remote often 

have low adaptive capacity. 

f. Reflections on identifying 
Vulnerability in the City 
The consolidated maps demonstrate the distribution 

of vulnerability across neighborhoods in the city. 

From the map we can see that along coastal areas, 

especially where there are high levels of migrant and 

urban poor populations, vulnerability is high. This is 

largely due to high levels of sensitivity. Coastal areas 

are much more exposed than inland areas because 

they face multiple climate hazards simultaneously. 

Given the complicated legal status of land (many 

settlements are occupations) and higher than 

average poverty levels, these neighborhoods require 

a combination of different measures, including 

increased social support, improved enforcement of 

regulations, as well as physical infrastructure, to 

reduce vulnerability.  

Other neighborhoods such as Naoioni and Sikumana, 

which are located on the periphery of the city, or 

along steep ravines, also have very high vulnerability. 

These areas are not yet fully urbanized, but the rapid 

expansion of the city, with new housing being built, 

contributes to increased vulnerability. Often there is 

not adequate planning, infrastructure and services, 

to accompany the sudden growth, and these areas 

also attract the poor (who may have moved on from, 

or forced out of, other areas of the city). Above all, 

water supply is a crucial factor to ensuring better 

resilience and outlying areas are vulnerable because 

population density is lower and there are fewer public 

services installed. 

It is essential to remember that governments 

and communities do have the power to reduce 

vulnerability. By referring to the Vulnerability 

Formula we can understand that while it is very 

difficult to reduce Exposure, it is possible to increase 

Adaptive Capacity or reduce Sensitivity – both actions 

will have the effect of reducing Vulnerability. So people 

can do something. By focusing on specific measures to 

reduce sensitivity (such as social programs and better 

infrastructure), and improving adaptive capacity (for 

example improving government outreach programs 

and early warning systems), can reduce vulnerability.

For climate change vulnerability to be reduced, it is 

important that we do not rely up on indicators alone, 

because vulnerability is complex and can change for 

a variety of different reasons. It is important that the 

interests of specific groups are better understood, 

for example the way that women may experience 

periods of drought or strong winds, or the social and 

economic conditions situation of migrants, and other 

marginalized people like fishermen. 
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Figure 34. Mangroves are natural systems that can support the city in reducing its vulnerability to climate change by diminishing the force of high 
waves and winds, and also help promote coastal economies. Measure need to be taken to prevent their destruction, and promote mangrove restoration
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7   recommendations    

The objective of the CCVA is to better understand the 

nature of climate change in Kupang and how it will 

affect the city. In effect, the idea is to raise awareness 

the CCVA cannot simply remain as a report – it 

should be disseminated and discussed, and influence 

the policies, plans, regulations and ultimately 

lives of the city and its inhabitants. Here are some 

recommendations that were discussed together with 

the participants from different stakeholders both 

government representatives or civil societies during 

the CCVA and URMP Workshop held at 5-6 May 2015. 

RAISE AWARENESS OF COMMUNITy AND BUIlD CAPACITy1
Raise the awareness of local government and communities about 

climate hazards and vulnerability in the city. The campaign to 

raise awareness can be implemented through existing community 

groups, such as groups at village-level, and those organized by the 

Dept. of Marine and Fisheries. BKMG can play a more strategic role 

in disseminating information to community groups. 

Build capacity about adapting to climate change, by training 

government, civil society organizations and community groups. 

Possible training modules can develop community skills to diversify 

livelihoods of vulnerable communities. 

Responsible Agencies: Marine and Fisheries Department, 

Department of Social Welfare, BMKG, Scouts, Neighborhood 

Facilitator, RT, RW, Tagana, Village working groups, Department of 

Women’s Empowerment (SETDA), NGOs.

Raise 
Awareness 

and Build 
Capacity

1
Create 

Working Group 
(POKJA)

Regulations
Focus on 

vulnerable 
coastal areas

Water 
resource 

management

Protect 
the most 

vulnerable

2 3 4 5 6
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CREATE A ClIMATE ADAPTATION WORKING GROUP FOR KUPANG CITy (POKJA) 2
Creating a climate change adaptation working group, 

made up of key stakeholders, is essential. The working 

group will implement and lead initiatives to reduce 

vulnerability and implement adaptation policies. 

Community-level working groups can also be formed. 

The working group can learn from other initiatives 

around Indonesia and circulate knowledge to relevant 

groups and stakeholders in the city.

Responsible Agencies: Bappeda, Kecamatan,  Kelurahan

PASS REGUlATIONS TO ENSURE ClIMATE ADAPTATION IS A PRIORITy

PROTECT THE MOST VUlNERABlE

3
New regulations and their enforcement are needed to 

support efforts to make climate change adaptation a 

priority in the city. Regulations should ensure regular 

review of data to assess vulnerability trends, particularly 

in vulnerable areas. This will help convert initiatives into 

action.

Responsible Agencies: Bappeda

4
Efforts should focus attention on protecting the most 

vulnerable, including those living in areas at risk, 

female-headed households, groups of fishermen and 

their families, and those with little access to the market. 

Such measures should include:

•	 Empowering female-headed households and poor 
families with loans and social protection programs 
by improving welfare policies, and access to capital 

and markets. 

•	 Strengthen economic conditions of vulnerable 
communities especially in financial management 
etc… (such as fishing groups)

•	 Undertake comprehensive review of infrastructure 
to ensure its safety and sustainability 

•	 Socialization and law enforcement (Perda) about 

protection of children labor.

Responsible Agencies: Department of Social Welfare, 

Department of Social Prosperity, Department of the 

Environment, Department of Public Works.
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FOCUS ON VUlNERABlE COASTAl AREAS5

Empower vulnerable coastal communities, in 

particular fishing communities. Activities include 

economic and development, enforcing regulations 

and building knowledge and skills to undertake 

conservation activities. 

Development in coastal areas should be promoting: 

•	 Involving community groups in the discussion 
and consultation process 

•	 Preserving natural ecosystems (coral reefs, fish 
zones, mangroves) 

•	 Strengthening economic conditions of 
vulnerable communities, such as fishing groups, 

especially in financial management etc…

•	 Undertaking a comprehensive review 
of infrastructure to ensure safety and 
sustainability (eg. sea-walls vs mangroves) 

•	 Improving social protection programs by 
increasing access to capital and markets.

Responsible Agencies: Department of the 

Environment, PDAM, Department of Public Works,  

Marine and Fisheries Department, Department of 

Urban Planning, Department of Social Welfare
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PRIORITIzE IMPROVING WATER RESOURCE MANAGEMENT6

Better management of scarce water resources is 

essential to the future of the city. The following actions 

should be taken:

•	 Controlling the use of groundwater resources, 

including use by the private sector.  Clear 

permitting, taxation, and data collection systems 

are needed. At the moment there is no data 

available about the number of non-government 

bore wells, nor a permit system for groundwater 

use. 

•	 Improving the quality of PDAM service. Both PDAM 

Kota and Kabupaten should focus on delivering 

better service to the public throughout the city, 

through better coordination and communication.

•	 Conserving the city’s watershed to protect water 

supply resources, including forestry and land use 

management.

•	 Creating the city’s drainage master plan. 

Responsible Agencies: Department of the 

Environment, City and District level PDAM, 

Department of Public Works.

Responsible Agencies: Department of the 

Environment, City and District level PDAM, 

Department of Public Works.
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Figure 37
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