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Policy options

We propose the following policy recommendations 
for consideration of and feedback from the Project 
Coordinating Committee (PCC):

1. That the Peat FDRS Stakeholder Engagement Network 
(SEN) formed by Gambut Kita is formally established 
as a reference group for guiding the development and 
potential future implementation of a Peat FDRS for 
Indonesia. 

2. That the Peat FDRS SEN will develop ‘terms of reference’ 
for their operation for the PCC to consider and endorse, 
which would include:

a. identifying strategic collaborative opportunities 
for addressing critical data gaps for a Peat FDRS, 
especially through field data collection;

b. identifying potential funding options for enabling 
those strategic collaborative opportunities; 

c. informing the development of a more detailed 
regulation (e.g. at the Ministerial level) to underpin 
Presidential Instruction No.3/2020 on Forest and 
Land Fire Management in order to enhance Peat 
FDRS quality and reliability, including data gaps; and

d. oversighting the high priority task of correctly 
weighting the relational importance of each input 
variable, which will require highly skilled modelling.
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POLICY BRIEF

Research highlights

• Knowledge and data 
requirements to develop a Peat 
Fire Danger Rating System (Peat 
FDRS) are diverse and complex

• Many of these knowledge and 
data needs are already met 
across a diversity of institutions, 
primarily government agencies

• Some critical data gaps remain 
which need to be addressed, 
notably for biophysical ground 
data

• Willingness to pursue strategic 
collaborative opportunities across 
these institutions is very high
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The Government of Indonesia has an existing Fire 
Danger Rating System (FDRS), which has evolved 
over two decades through the combined efforts 
of multiple institutions. Its accuracy and resolution 
have been progressively improved through 
additional remotely-sensed and ground data, 
although it has not been designed to predict high-
risk peat fires. Fires on tropical peatland are an 
almost annual event causing disruption, significant 
financial costs and adverse health impacts across 
the region, especially when the peat itself ignites. 
Gambut Kita has examined the history of and 
contributing stakeholders to Indonesia’s existing 
FDRS in order to elicit opportunities for its further 
development to better target high-risk peat fires. 

We highlight three key findings: 

• the need to better coordinate efforts and 
resources among the diversity of actors;

• the need to address gaps in the data and 
relational model; and

• the importance of building and sustaining 
an active network to accelerate progress.

An accurate Peat FDRS will require multiple types 
of remotely-sensed, ground-collected and social 
data. These data need to be sourced at scale and 

over time. This requires capacity and skills across 
a wide range of disciplines and actors. Gambut 
Kita has established the Peat FDRS Stakeholder 
Engagement Network (SEN), which has held regular 
events for participants to exchange knowledge and 
perspectives, and build the relationships needed to 
develop and implement this model. This network 
is key to developing a Peat FDRS tailored for 
Indonesia and its subsequent adoption. 

We have explored the structure and nature of a 
prospective Peat FDRS, focusing on the input and 
dependent factors related to peat fires. While 
some data are available (e.g. remotely-sensed and 
social data), other data are lacking – most notably, 
field data such as surface fuel and peat moisture 
content. Gambut Kita has developed a simple 
colour-coded table to highlight data availability and 
future needs. Testing the relational validity and 
weighting of the input factors will also be required, 
which will require complex modelling. 

We propose formalising the SEN as a 
reference group charged with fast-tracking the 
operationalisation of a functional and accurate fine-
scale Peat FDRS for Indonesia, including addressing 
the core identified data needs. 

Indonesia’s existing FDRS was developed in the 
late 1990s based upon Canada’s FDRS. Since 
then, it has been further developed by multiple 
institutions, mostly government agencies, 
including data provision and end user product 
management. These agencies include BMKG 
(Indonesian Agency for Meteorology, Climatology 
and Geophysics), BPPT (Agency for the Assessment 
and Application of Technology), LAPAN (National 
Institute of Aeronautics and Space) and KLHK 
(Ministry of Environment and Forestry, MoEF). 
These developments have led to improvements in 
its level of resolution and predictive capacity, and 
the availability of multiple options (Figure 1).

BMKG’s FDRS, referred to as SPARTAN (Sistem 
Kebakaran Hutan dan Lahan), is based on 
Canada’s FDRS modified specifically for Indonesia. 
A detailed chronology is described by Malik et al. 
(in prep.). 

Fire events are an annual problem for Indonesia, 
especially in peatlands when the peat itself ignites. 
This can result in toxic haze, which can blanket the 
region, causing disruption, significant financial costs 
and adverse health impacts. While non-peatland 
wildfires are hazardous and surface peatland 
fires risk igniting the peat, it is most problematic 
for emissions and pollution when the peat itself 
starts to burn. For targeted and appropriate 
fire management, a FDRS needs to be able to 
distinguish between a non-peatland fire, a peatland 
fire (surface only), and a peat fire. 

Any given FDRS is based upon input and response 
variables. The response variables are factors 
which show how the input factors have combined 
to indicate, for example, peat ignition risk or 
the severity of surface fires. The input variables 
influence how great the response variable will 
be. The relationship between input and response 

Executive summary

Statement of the issue
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Notes: ASEAN (Association of Southeast Asian Nations); AWS (Automatic Weather Station); MFI (Meteo France International); 
MoU (Memorandum of Understanding); NWP (Numerical Weather Prediction); R&D (Research and Development); SEA-FDRS 
(South-Eeast Asia Fire Danger Rating System); TAPM (The Air Pollutant Model); ToT (Training of Trainers)

Notes: BRG (Peatland Restoration Agency); SESAME (Sensory Data Transmission Service Assisted by Midori Engineering)

Figure 1. The development of Indonesia’s FDRS (Source: BMKG, 2020).

Figure 2a. Example input variables (circled red) and response 
variables (circled blue) and how these interact (circled purple) 
(Graham et al., in press).

Figure 2b. Informational and data pathway of a standard 
FDRS (Groot, 2007). 

variables needs to be verified with data to show the 
accuracy and predictive ability of the relationship. 
Multiple input variables combine together to result 
in the response variable level. A table with some 
example input and response variables is shown 
in Figure 2a. The way these variables combine 

within the standardised Canadian FDRS is shown 
in Figure 2b. The resolution and accuracy of any 
FDRS is dependent on what data is available for 
entering into the model, and how well tested the 
relationships are between the input and response 
variables and the weighting of each input variable. 
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Figure 3: Peat FDRS Stakeholder Engagement Network – 
interactive discussion on types of FDRS data and uses (top 
left), needs and collaborations (top right) in Jakarta 2019 
(middle) and Bogor 2020 (bottom). 

Through compiling the chronology of Indonesia’s 
existing FDRS, it became apparent that many 
institutions had important roles in data collection, 
processing, management and use of its products. 
Equally apparent was the willingness and interest 

of these institutions to share data and discuss 
knowledge with regard to further developing the 
FDRS to specifically predict peat fires. Through 
this, a Peat FDRS Stakeholder Engagement 
Network (SEN) has been conducted periodically.

Statement of the issue

The first Peat FDRS SEN event was held in Jakarta 
in Sep 2019, with the second in Bogor in Jan 2020 
and the third held virtually in Nov 2020 (Figure 
3). The next is planned for Oct 2021. The events 
have been attended by 15-25 participants on 
average, from 12 institutions, including BPPT, 
LAPAN, BMKG, KLHK, BRG (Peatland Restoration 
Agency), IPB (Bogor Agricultural University), 
CCROM-SEAP IPB (Centre for Climate Risk and 
Opportunity Management in Southeast Asia Pacific 
IPB), FAO (Food and Agriculture Organization 
of the United Nations), World Bank and WWF. 
At least 10 institutions attended each event, in 
addition to those from Gambut Kita institutions, 
including FOERDIA’s regional Litbang (research 
and development) offices and BOSF (Borneo 
Orangutan Survival Foundation). 

These events have provided opportunities 
for institutions within the network to give 
presentations on their own activities related to 
(Peat) FDRS development, and for invited guest 
speakers to deliver seminars that help build 
capacity and knowledge in this space. Ample time 
is provided for Q&A and discussion regarding 
developments and collaboration. 

The Peat FDRS SEN’s deliberations and our 
study of Indonesia’s FDRS has highlighted that 
there are knowledge and data gaps in the FDRS, 
especially for peatlands and peat fires. Through 
these events, we have compiled a list of the most 
relevant input variables needed, including: 

a. data availability for each variable; 

b. its resolution and scale; regional (across 
Indonesia) or case study; 

c. whether the weighting or influence of the 
particular variable has been established 
relationally within the system; and 

d. the institution that collected the data.

This information is presented as a colour-coded 
table (Table 1), highlighting which data are still 
absent.
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Table 1: The colour coding system applied to summarise availability of data to be used as input variables to Indonesia’s Peat 
Fire Danger Rating System.

Colour
Data availability                

(of verified and reliable 
quality)

Relational weighting 
within a (P)FDRS

Scale at which data is 
available (represented            

by shade)

Green Available, accessible and 
analysed Well established Regional (dark 

green)
Case-study 
(pale green)

Yellow Available but not yet analysed Not yet established Regional Case-study 
(pale yellow)

Orange Collected but not accessible to 
analyse Not yet established Regional (dark 

orange)
Case-study 
(pale orange)

Red Not yet collected Not yet established

The key findings from the analysis of the data 
availability were:

• Some data were found to be extensively 
documented at regional scale, and have 
been assessed relationally within the 
model, such as weather data and human 
geographic data (dark green). 

• Other data has been collected but not 
yet studied in terms of its relational 
importance within the model (yellow). 
These data were often specific to peatland 
ecosystems, and thus not required for 
more general FDRS models, such as fire 
history, watertable depth, community 
livelihood activities and economic 
information, and drainage infrastructure. 

• There was no data identified as collected 
but not available (orange), which highlights 
the priority given to collaboration between 
the different institutions. 

• Finally, some data has not been collected 
(red). This was often field data requiring 
elongated study in the field, such as fine 
fuel moisture content, peat structure and 
moisture content, and detailed community 
culture and livelihood data. 

Data availability and relational knowledge has been 
structured in this manner in order to quickly and 
visually :

• reveal what field activities are still needed 
and could be implemented to address the 
data gaps; and

• identify which variables still need to be 
weighted relationally within the model. 

BMKG (Badan Meteorologi, Klimatologi dan Geofisika 
Indonesia), 2020.
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Gambut Kita (Our Peatlands) is a 4-year research-for-development project between the governments 
of Indonesia and Australia. This bilateral aid project is designed to provide support to the Indonesian 
Government in its efforts to protect and restore peatlands.

For more information : www.gambutkita.org

Gambut Kita project


