Terms of Reference (ToR): Jakarta Urban Kampung
Micro-Climate and Socio-Ecological Resilience Project

Background

In recent years, many communities have reported experiencing extreme weather pattern
changes. For instance, rain can suddenly fall during very hot weather, and seasonal transitions
have become unpredictable. Rainfall remains quite high during periods that should typically
be entering the dry season (BMKG, 2025). This phenomenon is not merely a seasonal
anomaly but an indicator of a broader climate crisis, impacting global food security, health,
and economy (World Organization, 2023; Food and Agriculture Organization, n.d.; World
Bank, n.d.). In urban areas, the effects of the climate crisis are exacerbated by the Urban Heat
Island (UHI) phenomenon, where temperatures in city centers are significantly higher than
surrounding areas due to minimal vegetation and dense buildings (Littaqwa, L., Azmiyati,
2025). Jakarta, as one of the major cities with a high urbanization rate, is highly vulnerable to
the UHI phenomenon and its impacts on urban micro-climate balance, as well as other health
issues (Mujahid, Irawan, 2023).

Urban kampung residents in Jakarta have long experienced socio-ecological crises. Socially,
they are highly vulnerable to extreme climate change and often lack sufficient social
resilience. Ecologically, their living and working environments suffer severe degradation,
characterized by land subsidence, tidal floods (rob), general flooding, clean water crises, and
intense UHI phenomena. These natural disasters not only cause physical damage but also
trigger social disasters, such as the spread of diseases (malaria, dengue fever, ARI) and other
social problems (drug abuse, gangsterism, early marriage). The high population density in
urban kampungs also exacerbates issues of pollution, traffic congestion, slum settlements,
and environmental damage.

In response to these impacts, the government has implemented several mitigation programs.
However, these efforts are often technocratic and top-down, which, instead of increasing
residents' resilience to climate impacts, often marginalize the poor. An example is the
construction of the Giant Sea Wall as part of the National Capital Integrated Coastal
Development (NCICD) project, aimed at protecting Jakarta from tidal floods and rising sea
levels, and creating a more climate-resilient city (Jakarta Water Resources Agency). In
reality, this project has negatively impacted the livelihoods of fishermen and potentially
damaged mangrove ecosystems (WALHI, 2024). Similarly, the development of Green Open
Spaces (RTH), which should improve environmental quality and provide public facilities
(Konawe Regency Environmental Agency, 2025), has instead led to evictions and loss of
residents' living spaces, such as the Kalijodo eviction case (Tirto, 2016). LBH Jakarta (2013)
noted that a number of evictions in DKI Jakarta were carried out for the purpose of
developing Green Open Spaces and river normalization. Such top-down approaches often fail
to build social resilience and instead create layered impacts for marginalized communities.



Strength of Local Knowledge and Community Participation

In contrast to top-down approaches, urban kampung communities are not passive in facing
this crisis. They have developed various adaptation and mitigation practices at the local level,
utilizing traditional knowledge and experience. For example, in Jerowaru, East Lombok,
communities formed fishing groups to protect local resources and plant mangroves (Novianti,
K., Warsilah, Wahyono A., 2016). In Ancol, North Jakarta, residents of Kampung Tongkol,
Lodan, and Kerapu along the Ciliwung River, who are members of the Ciliwung River
Children Community (KAKC), have independently undertaken flood mitigation measures,
including rearranging housing to increase distance from the river, and collective waste
management and river cleaning (Project Multatuli, 2022). Observations in Kampung
Tongkol, North Jakarta, and Kampung Balokan and Gudang Bangku, West Jakarta, from
March to May 2026, showed significant micro-climate dynamics, where residents
independently adapted their environment to reduce heat intensity through ventilation,
selection of natural materials, planting, and installation of shade nets.

The ability of communities to adapt and participate in development is closely related to their
local knowledge. This knowledge is socially grounded and inseparable from power dynamics
and inter-actor relationships (Nygren, 1999). Urban kampung communities use knowledge
from experience in facing disasters and knowledge transfer from external parties, then modify
it to adapt effectively.

Strategic Framework: Transforming Urban Kampungs Towards
Micro-Climate Resilience

This project will serve as a foundation for the team to develop more inclusive, sustainable,
and pro-marginalized community adaptation and mitigation strategies. Thus, Jakarta's urban
kampungs can transform into Disaster Preparedness Kampungs that are not only able to
survive but also thrive amidst the challenges of climate change.

This project aims to transform Jakarta's urban kampungs from affected objects into active
subjects in climate crisis mitigation and adaptation. Through a Micro-Climate approach, this
strategic framework integrates disaster risk management with strengthening social resilience
and public participation. This strategy is designed to ensure that disaster management is no
longer residual and reactive but becomes an integral part of inclusive and sustainable social
policies.

1. Disaster Risk Management at the Kampung Level

According to Frederick Cuny (1983), disasters occur due to the convergence of threats
(hazards) and a community's vulnerability, exceeding their capacity to cope. He asserts that
disasters are not purely caused by neutral natural phenomena but also by misguided human
development or intervention. A disaster, which is the convergence of threats and
vulnerabilities, can at certain times become a threat and a detrimental event for humans.



2. Social Resilience

Keck and Sakdapolrak (2013) emphasize that social resilience has three important
dimensions:

a. Coping capacities, which are the abilities of social actors to face and overcome any
difficulties;

b. Adaptive capacities, which are their abilities to learn from past experiences and
adjust to future challenges in daily life;

c. Transformative capacities, which are their abilities to  prepare
themselves/individuals to achieve sustainable community well-being and resilience in
facing future crises.

The third dimension is the highest level because a community group is only considered to
have transformative capacity when they have been involved in a broader socio-political
arena, influencing government policies, and directing movements that are no longer for a
small group but encourage broader societal change.

3. Active Participation

The facts in the background regarding government efforts to respond to the climate crisis
identify that citizen participation in Jakarta's urban kampungs is currently still at a
pseudo-participation level, where dialogue has begun, but final decisions remain in the hands
of those in power.

[Image failed to load: Figure 35: Ladder of Citizen Participation]Source: Sherry R. Arnstein,
“A Ladder of Citizen Participation,” 1996.

Arnstein (1996) states that generally there are three levels of participation:
(1) non-participatory because they lack power,
(2) pseudo-participation because they begin to show signs of participation, and
(3) active participation because all decisions are within the community's power.

This strategic framework targets a shift towards Citizen Power through the following stages:

1. Partnership, where decision-making processes are collaborative and equal, enabling
communities to negotiate with power holders,

2. Delegated power, where communities are able to direct policies, and

3. Citizen control, where communities have full control over all development processes
and decision-making.

This strategy rejects a charity-based approach to disaster management. Instead, this project
positions disaster management as an instrument for economic and social empowerment. By
integrating physical infrastructure development (such as Green Open Spaces and drainage)
with the strengthening of social capital, this project aims to create an inclusive Resilient City
model for all segments of society, especially the most marginalized groups, through increased
active participation of urban kampung residents in micro-climate knowledge in their areas.



Climate Examination in Research

Micro-climate knowledge, including the ability of residents to conduct independent climate
checks/examinations in their environment, has been studied by several researchers.

Firstly, research conducted by Ismi Saroh and Krisdianto in 2020, titled Manfaat Ekologis
Kanopi Pohon Terhadap Iklim Mikro Di Ruang Terbuka Hijau Kawasan Perkotaan
(Ecological Benefits of Tree Canopies on Microclimate in Urban Green Open Spaces). To
determine the microclimate in green open spaces, measurements need to be taken, including
temperature, air humidity, solar radiation, and wind speed. Temperature and humidity in this
study were measured using a digital thermo-hygrometer, while a solar power meter was used
to measure solar radiation (watt/m2).

Furthermore, there is also research by Rahmi Alfitra Najwa, Faidzul Bayani, and Hari
Setianto in 2025, which conducted micro-scale measurements titled Strategi Adaptasi
Ekosistem Mikro terhadap Fenomena Urban Heat Island di Kawasan Perkotaan
(Micro-Ecosystem Adaptation Strategy to Urban Heat Island Phenomenon in Urban Areas).
This research highlights that the Urban Heat Island phenomenon not only impacts human
thermal comfort but also disrupts the stability of micro-ecosystems (interactions between
vegetation, soil, and microorganisms). This journal emphasizes that urban temperatures are
not homogeneously distributed but highly depend on land cover and the configuration of
green open spaces at the site level. The suggested adaptation strategy focuses on
strengthening the function of micro-ecosystems, such as utilizing vegetation for cooling
through evapotranspiration.

The research is explanatory, aiming to explain the cause-and-effect relationship between
Urban Heat Island, microclimate characteristics, and micro-ecosystem responses. In
collecting data, researchers combined remote sensing methods, field measurements, and
laboratory analysis.

Other research related to microclimate checks in dense residential conditions has also been
conducted in Tanzania. The research is titled Spatial and temporal variations of microclimate
and outdoor thermal comfort in informal settlements of warm humid Dar es Salaam,
Tanzania. This study specifically examines the spatial variation of microclimate in informal
settlements (similar to the characteristics of urban kampungs in Indonesia). A key finding is
that urban morphology, such as building density and height, significantly affects outdoor
thermal comfort. This journal shows that adding vegetation is the most economically
effective way to improve thermal conditions in areas with dense urban fabric (informal urban
fabric).

As a method, this research used simulations with ENVI-met 4.4.3 software to analyze the
summer season and calculate the Physiological Equivalent Temperature (PET) as a thermal
index.



Review and Project Position

Related Conceptual Definitions

Climate

Climate is the average and variation of weather conditions statistically described over a
certain period, generally 30 years, covering variables such as temperature, precipitation, and
wind. In a broader sense, climate also refers to the overall condition of the climate system and
its statistical characteristics (IPCC, 2018).

Microclimate

According to Lakitan (1994, in Saroh; Krisdianto 2020), microclimate is a local climate that
exists only in a specific area. This climate is limited but has very important elements for the
life of all living things. This is because microclimate directly affects the living things around
it.

Meanwhile, based on research by Baruti, Yahia, & Johansson (2024), microclimate is the
climate on a very local and small scale, often only a few meters or square kilometers. The
microclimate found in city centers is very different from that in the surrounding natural
environment, because every component of the urban environment; such as buildings, roads,
parking lots, and factories, interacts with climatic factors to produce different microclimates
(Baruti, Yahia, & Johansson, 2024).

Climate Elements (Climate Variables) (Baruti, Yahia, & Johansson, 2024)

e Air Temperature: The degree of hotness or coldness of the atmosphere.

e Precipitation: The amount of water that falls to the Earth's surface in the form of rain,
Snow, or ice.

o Wind: The movement of air from high-pressure areas to low-pressure areas.

e Air Pressure: The force exerted by a column of air above a point on the Earth's
surface.

e Air Humidity: The water vapor content in the atmosphere.

e Solar Radiation: The intensity of solar radiation reaching the Earth's surface, as the
main energy for climate processes.

e Cloud Cover: The amount of clouds covering the sky.



Adaptation

Adaptation, according to KBBI (Great Dictionary of the Indonesian Language), is the change
in living beings (function or structure) to suit or survive in their environmental conditions.
Meanwhile, adaptation in the context of climate change refers to efforts to increase the
chances of success in dealing with its impacts (Aldrian, et al., 2011).

Mitigation

Mitigation is an effort to avoid, reduce, or delay climate change by reducing greenhouse gas
emissions. The goal of mitigation is to limit the rate and magnitude of global warming
(Aldrian, et al., 2011).

Kampung

Kampung is an urban area predominantly inhabited by lower-middle-income communities
with diverse values, who work together by utilizing space and negotiating with the private
sector, civil society, and government (Abidin Kusno, 2019).

Project Objectives

This project primarily aims to realize climate-resilient and socio-ecologically robust urban
kampungs in Jakarta through participatory and local knowledge-based approaches.
Specifically, the project aims to enhance the adaptation and mitigation capacities of Jakarta's
urban kampung communities against the impacts of the climate crisis, particularly
micro-climate phenomena and socio-ecological vulnerabilities, through community-based
participation and strategic development to achieve sustainable resilience. More detailed
objectives are as follows:

- To examine the micro-climate conditions of urban kampungs in Jakarta, identify
existing community adaptation practices, and develop stronger mitigation ideas.

- To develop a Community-Based Independent Climate Audit Methodology: To create
a simple, affordable climate audit methodology that can be implemented by residents.

- To conduct a pilot micro-climate project in a Jakarta urban kampung.

Work Stages

- Forming a team: collaboration between researchers, community facilitators, and
community representatives.

- Developing a Micro-Climate Examination Module: Creating a micro-climate
examination module as a basic framework that can be used by independent
communities.

- Training: Educating on simple measurement tools and observation methods.

- Data Collection: Field data collection with participatory methods in target kampungs.

- Data Analysis: Processing findings data.

- Idea Development: Developing ideas related to climate adaptation.

- Piloting: Implementing pilot solutions in homes or public spaces in the kampung.

- Evaluation and Monitoring: Assessing the impact of interventions on reducing
temperature and improving residents' comfort.



Expected Outputs and Impacts

e Kampung Micro-Climate Profile Document: Data-based document that can be used
as a technical argument in independent kampung planning or policy negotiation.
e Documentation of Mitigation Solutions: Documentation of physical micro-scale
interventions proven to reduce temperature and enhance resident comfort.
o Disaster Preparedness Kampung Model: A replicable framework that can be
applied in other urban kampungs in Jakarta or cities with similar typologies.
Related Parties
e Urban Poor Consortium (UPC): Organization and technical assistance.
Jaringan Rakyat Miskin Kota (JRKM): Primary grassroots mobilizer.
e Badan Riset dan Inovasi Nasional (BRIN): Research and scientific validation
partner.
e Other Strategic Partners: Open to academics, environmental practitioners, and
architect communities.
TIMELINE
Time Event/ Agenda Detail
Mei Drafting the Term of
Reference
June Kick off of the Preliminary information
Microclimate Project seminar on climate with
residents of Jakarta’s
Urban Kampung
July Drafting and preparing Identifying key points to
microclimate data be developed in the
collection training workshop
August Workshop on developing | Technical training
a microclimate data workshops followed by
collection methodology | supervised field-based
data gathering.
August Workshop of Data Collecting data on
Collection with residents | conditions, existing
adaptations, and
climate-related hazards/
impacts in each kampung
August-December Collecting the data residents and supervision
will be collecting the data




of microclimate

January - Mei Building Sustainable visit, workshop
Ideas

Workshop : Designing
Microclimate projects

Work in progress mid report
exhibition
Mei-December Piloting Implementing

microclimate adaptation
in selected kampungs
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