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Workshop Summary

Under the on-going GEF/IFAD ASEAN Peatland Forest Project (APFP), an ASEAN Technical Workshop on
Development of the ASEAN Peatland Fire Prediction and Early Warning System was held on 20-21 March
2012 in Kuala Lumpur, Malaysia. The Workshop aimed to identify the remaining gaps of the existing fire
danger rating and hotspot monitoring systems in the region, to improve the systems that are acceptable
by the countries and to design a peatland fire prediction and early warning system which could be used
in the ASEAN region. The Workshop was jointly organised by the ASEAN Secretariat and the Global
Environment Centre (GEC) as Regional Project Executing Agency of APFP and also supported by the
ASEAN Specialised Meteorological Centre (ASMC) and Malaysian Meteorological Department (MMD).
The Workshop was attended by officials from relevant government agencies, experts, and researchers
from Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, Philippines, Singapore,
and Thailand who have been working on peatlands and fire and haze monitoring.

Important conclusions of the workshop:

1. Fire Danger Rating Systems (FDRS) remain as an important tool in enhancing fire prevention in the
ASEAN region.

2. Indonesia and Malaysia already have national FDRS systems. Regional FDRS maps are generated on
a daily basis by Malaysia based on available information through the Global Telecommunication
System, the telecommunication system utilized by the World Meteorological Organisation’s (WMO)
member countries for real time exchange of meteorological information and reports.

3. Significant progress has been made over the past two years in the development of FDRS systems in
the region including:

* Asignificant expansion of Automatic Weather Stations (AWS) providing data for FDRS;

® Inclusion of overlays of peatland distribution and other geographic information; enhancement
of data through use of satellite and radar data collection in remote areas.

® Further fine tuning and calibration of the indices;

e Enhancement of prediction and early warning capability;

® Enhancement use of the information in the system;

e Preliminary work to develop short term forecasts.

4. Existing FDRS systems can be further developed by:

e Continue the fine tune and enhance the indices used for prediction

e Upgrade the software and use of supplementary geographic data layers such as fire prone
peatlands, forests etc.

® Enhance data availability in the Mekong region and the Philippines, and other regions with
limited data

e Add short term prediction facility (1-3 days);

5. The usage level of FDRS should be enhanced through a number of measures including:

e Develop a generic Standard Operational Procedure (SOP) for dissemination of FDRS information
® |ncorporate the system into existing fire and haze, peat working group SOPs
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® Promote usage to priority user groups
®  Monitor and feedback on the use and effectiveness of the system

® Formalise policy for the use of the system as a tool for forest fire prevention and monitoring for
the ASEAN region

The Workshop provided a forum for an in-depth discussion to agree on a mechanism for a practical
peatland fire prediction and early warning system for the ASEAN region. A good mix of government
technical officials and experts enabled more relevant discussions and hopefully workable
recommendations from the Workshop. It would be valuable to establish a specific follow up mechanism
to further develop the FDRS in the region including establishment of an ad- hoc group to support the
technical development of the system and to report periodically to ASEAN. This group should initially
comprise experts and agency representatives from Indonesia and Malaysia who have been involved in
the development of FDRS that supported by the ASEAAN Secretariat and APFP/SEApeat projects.
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1. Introduction

The ASEAN Technical Workshop on the Development of the ASEAN Peatland Fire Prediction and Early
Warning System was held in Kuala Lumpur on 20 and 21 March 2012 and attended by 39 participants
from various government agencies, research institutions, experts and NGOs within the ASEAN region.
Under the framework of ASEAN Peatland Forest Project (APFP) and SEApeat Project funded by IFAD-GEF
and European Union, the Workshop was organised to support the implementation of the ASEAN
Peatland Management Strategy 2006-2020. The workshop served as the platform for specialised
institutions and key agencies to identify gaps among the existing systems used in the countries, make
proposals developing and improve peatland fire prediction and early warning system.

The Workshop was organised by the ASEAN Secretariat and the Global Environment Centre as the
Regional Project Executing Agency in association with the Ministry of Natural Resources and
Environment (NRE) Malaysia and Forestry Department of Peninsular Malaysia. The workshop was also
supported by the ASEAN Specialised Meteorological Centre (ASMC) and Malaysian Meteorological
Department (MMD). Their efforts and supports are gratefully acknowledged.

The expected outputs from this workshop were:

® |dentification of gaps and constraints of the existing systems;

¢ |dentification of Countries needs for system enhancement;

e Updates from AMS on progress towards the development of the regional fire prediction and
early warning system for peatlands;

® Proposals for enhancing implementation of the FDRS at national and regional levels

2. Background

The ASEAN Agreement on Transboundary Haze Pollution (AATHP) was signed in 2002 and entered into
force in 2003. Additionally, the ASEAN Peatland Management Strategy (APMS) was endorsed by the
ASEAN Environment Ministers in November 2006 to act as a framework to guide the sustainable
management of peatlands in the period 2006-2020. One of the key strategies under the APMS is on Fire
Prevention, Control and Monitoring in order to minimise occurrence of fire and associated haze.

This workshop builds upon an international workshop held in July 2010 under the ASEAN Peatland
Forests Project (APFP), which brought together experts from Brunei Darussalam, Indonesia, Malaysia,
Singapore and Thailand, and a number of meetings with key agencies in Indonesia (in September 2011),
Malaysia (between March — August 2011) and Thailand (in December 2011) to design a peatland fire
prediction and early warning system that could be used in the ASEAN region.

3. Summary of The Meeting

The workshop consisted of a total of 10 presentations by the ASEAN Secretariat; MMD; ASMC;
Indonesian Meteorological, Climatological and Geophysical Agency (BMKG); Department of National
Parks, Wildlife and Plants Conservation of Thailand; Indonesian National Institute of Aeronautics and
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Space (LAPAN); Indonesian Ministry of Agriculture; and the Regional Southeast Asia Wildland Fire
Science and Management Network (RSAWFSMN) on the updates of the current and ongoing status and
progress of the fire monitoring efforts in the region. Two break-out group discussions were held to
identify options to materialise the development of a workable ASEAN peatland fire prediction and early
warning system. The detailed programme is attached as ANNEX 1 while the List of participants is in
ANNEX 2. The papers are summarized below and included in the Annexes.

3.1 Presentations Session 1

Presentation 1: Overview of Fire Danger Rating System in the ASEAN Region Under the Umbrella of
the ASEAN Agreement on Transboundary Haze Pollution and the Development of ASEAN Peatland Fire
Prediction and Monitoring System - Dr. Raman Letchumanan, ASEAN Secretariat (see ANNEX 3)

Dr Raman provided an overview of deliberations of governments in relation to FDRS in the ASEAN
region. He emphasised that since 2010 several Ministerial Steering Committee (MSCC) meetings have
agreed to support the refinement and development of an ASEAN regional FDRS based on relevant
national early warning systems. He emphasised that such system will only be possible if all parties
cooperate and share the necessary data. He provided a summary of earlier meetings organised by
ASEAN on the issue and outlined the proposed framework fro FDRS for peatlands.

Presentation 2: Regional Early Warning: a Key Component of national to Local Fire Management -Dr.
Bill de Groot, Canadian Forest Service(See Annex 4)

Dr. Bill de Groot who has been working in developing the FDRS in Southeast Asia for years addressed the
meeting via video conference from his office in Canada. He gave an overview of FDR systems and their
importance. Rather than helping to justify emergency budgets and air quality reporting, FDRS is more
important in helping to plan and implement mitigation measures during a crisis, thus averting wildfire
disasters. He supported the idea of a regional FDRS system, which will help to support existing systems
and provide early warning for countries that don’t have their own FDRS. He provided guidance on the
use of FDRS for Prevention and Detection Planning as well as a Pre-Suppression Planning and also
stressed out that FDRS is all about communication, information and resource sharing. The following
steps need to be take should be including technology transfer, local decision aids development and
training of trainers to enhance capacity building.

Regarding discrepancy between the global FDRS map and the local FDRS map generated by Indonesia,
Dr. de Groot pointed out that the global map uses forecasted data, and also that the calibration differs.
The global map is only indicative as it uses general calibration value. Therefore, it is important for each
country to have their own map which is calibrated to local conditions. In addition, global maps are
usually not matched with the regional map. Regional maps should be recalibrated considering there may
be some information that needs to be fine-tuned to produce better results. Communication and
technology transfer are critical to ensure the practical use of the system.
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Dr. de Groot also pointed the importance to empower the community and transfer the
technology/knowledge to the local community. This should be integrated into the system as it is
important for local management. Furthermore, some kind of mechanism to spread information and
integrate into the national SOP should be developed.

Presentation 3: Action Plan to Refine the FDRS to Reduce the Impact of Peat Fires in Malaysia- Mr.
Kang Thean Shong, Malaysian Metrological Department (MMD)(See Annex 5)

Mr. Kang Thean Shong gave a brief overview of the Fire Danger monitoring methods used in Malaysia
and standard criteria used for issuing a fire alert. For the last couple of years, MMD has increased the
number of Automatic Weather Stations (AWS) supplying data for the FDRS from 39 to 168 to get better
readings. In refining the system, peatland areas have been added into an overlay map. Peat maps were
acquired from the Department of Agriculture and digitised from land use maps. This helps to identify the
fire prone peat areas on the overall FDRS map. Verification of the codes was coordinated by the
Malaysian Ministry of Natural Resources and Environment (NRE) while ground truthing was done by the
Department of Environment, Forestry Department and Global Environment Centre. A new map for the
whole of Malaysia, with peatlands overlaid has been layered onto Google Map. This can be viewed at
http://met.gov.my/fdrs.

To help monitor fire prone areas, the voluntary civil corps (RELA) has also been engaged to monitor and
alert the community and plantations of fire risks. Future plans include using Numerical Weather
Prediction (NWP) data to produce forecast maps, a software update, increasing the number of weather
stations, redefining fire danger (severity) codes and calibration. MMD is working on a 3-day forecast
FDRS for future use. However, it is still in the developmental stage and yet to be publicised. The current
generated FDRS Maps are produced using the latest weather information (3 hours lag time). Due to the
limitation of computer capacity, the current NWP products of MMD can only be used to generate fire
behaviour codes and indices forecast for 1 day.

A Fire Danger Rating System (FDRS) covering most ASEAN countries is available online and is currently
being hosted by MMD. The FDRS Map does not cover some member states due to lack of national data.
The system is being further refined and Malaysia is taking the lead in implementing this task. The data
set from some ASEAN Member States (AMS) are not available in the GTS. For temporary solution, it is
hoped that the data can be made available through emailing to MMD on daily basis before 0600UTC.
The Workshop agreed that MMD will request for the data directly with their counterpart meteorological
agencies, and MMD will only be able to develop the FDRS map only for those countries that are able to
provide data, or from data that can be accessed from global data platforms such as from WMO
coordinated GTS system .

Presentation 4: Updates on Indonesian FDRS - Mr. Mulyono Prabowo, Meteorological, Climatological
and Geophysical Agency of Indonesia/BMKG (See Annex 6)

Mr. Mulyono updated the meeting on the progress of Fire Danger Rating System in Indonesia. He gave
an overview of the Indonesian FDRS fire weather data processing flowchart, detailing the process from
modelling to information sharing to end users. Maps, generated based on real time and current data,
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are produced for the whole of Indonesia, and later refined according to major islands such as
Kalimantan and Sumatera. The maps are uploaded on the BMKG website and sent out to provincial level
that is responsible to disseminate information. For future development, BMKG is planning to add more
weather stations and to use an integrated Radar network as well as forecasting using NWP products.
One target is to produce medium range forecasts (1-2 months).

Presentation 5: Fire Prevention and Control Mechanism in Peatland of Thailand - Ms. Chonthida
Chernkhunthod, Department of National Parks, Wildlife and Plant Conservation (DNP) Thailand (See
Annex 7)

Ms. Chonthida from Department of National Parks, Wildlife and Plant Conservation (DNP) Thailand
presented main fire prevention activities for peatlands such as forest fire units, water level
maintenance, fire prevention campaigns through education programmes, exhibitions, billboards and
materials to raise awareness and volunteer fire brigades. Several fire detection methods are used
including ground and aerial patrols. Daily hotspot reports are generated and put up on a website. MODIS
hotspot validation exercises have shown that the accuracy of the reports is very high. For suppression
purposes, equipment is prepared in advance. Fire towers are built and people are trained to handle fires
efficiently. She indicated that at present there is no national FDR System in Thailand. Although Thailand
doesn’t have FDRS yet, the country has the most advance firefighters and fire team. Thailand plans to |
provide early warning information in the future.

3.2 Presentations Session 2

Presentation 6: Regional Southeast Asia Wildland Fire Science and Management Network and the
Challenges to Reduce Greenhouse - Dr. Bambang Hero Saharjo, Regional Southeast Asia Wildland Fire
Science and Management Network (RSWFSMN) (See Annex 8)

Dr. Bambang Hero Saharjo of the RSWFSMN presented the challenges in reducing greenhouse gas
emission due to forest fires at regional level. With the high number of hotspots in Southeast Asia, Dr
Bambang cited the ASEAN Agreement on Transboundary Haze Pollution which was signed in 2002 and
its principles, its contents, prevention, monitoring, etc to combat the problem of haze in the region.

The Workshop noted that the current fire danger rating system in the region is based on the Canadian
FDRS. The use of the Canadian system should be maintained as it has enabled FDRS to operate for 10
years in the region. Several existing networks/mechanisms were identified which could be linked with
FDRS activities in Southeast Asia. This linkage could provide input into further development and
refinement of the FDRS and access to data sets on land cover etc. Also, enhancing learning and exchange
on outreach and development of EWS based on FDRS is important.

ASEAN Haze online website (http://www.haze.asean.org) can be accessed to share information

regarding haze in the region. South East Asia Regional Information Network (SEARIN) is another regional
group which was established in Manila in 1993. This Network is linked to GOLD aim to strengthen
collaboration in Southeast Asia through the network. The focus is on Forest Fire Research including

Greenhouse Gas emissions from biomass burning, land use change, etc. Linking the development of
9
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FDRS systems by government agencies with the existing expert networks in the region and globally is
ultimately important.

Presentation 7: Concept plan for a GIS Based Fire Monitoring and Prediction System - Mr. Chiam Keng
Oon, ASEAN Specialised Meteorological Centre (ASMC) (See Annex 9)

Mr. Chiam Keng Oon from ASMC Singapore presented a Concept plan for GIS based Fire monitoring
system. Following the current trend of using GIS to examine geospatial data, it is necessary to adopt a
GIS based system to monitor hotspots and peatland fires. All information will then be consolidated into
a central repository. A GIS based system can possibly combine relevant information to examine
crisis/danger situations and help decision makers to deal with the problem. For implementation, there is
a need to take stock of the pros and cons. Analysis such as water table and land use information should
be performed.

Presentation 6: Achievements of The Ongoing JST-JICA Wildfires and Carbon Management in Peat
Forest in Indonesia: Fire Detection and Fire Prediction system— Dr. Orbita Roswintiarti, Indonesian
National Institute of Aeronautics and Space (LAPAN) (See Annex 10)

Dr. Orbita from LAPAN shared the achievements of an on-going JST-JICA project in Indonesia. This
project is undertaken in cooperation with University of Hokkaido, Japan by examining sites in Block B
and C of the ex-Mega Rice Project in Central Kalimantan. She also introduced the structure of the Forest
Fire Component with 7 purposes, 11 outputs and various activities. Among the project activities is
validating hotspots using Unmanned Air Vehicles (UAVs) equipped with optical & infrared cameras. The
results are uploaded to JICA-JST SATERPS project website. MODIS Hotspot database is being operated
and alert system is currently being developed by LAPAN through SMS in collaboration with TELKOM, the
widest communication networking in Indonesia. The trial server will be located in Palangkaraya as the
city already has their own fire fighters and fire-suppression community. This effort could be scaled up to
cover the ASEAN region in the future.

Remote sensing methods can estimate surface water tables as well as create land cover maps. There is
also a spectrum library for data collected using a spectroradiometer in this project. For example, there
is a map of spectral reflectance from 10 dominant tree species in a peat swamp forest.

Presentation 7: Indonesian Peat Fires and Emission Reduction through Prevention Activities - Dr.
Bambang Hero Saharjo (See Annex 11)

Dr. Bambang presented on fire and emission reduction via prevention activities. He provided overview
on forest fires in Indonesia and also presented haze maps and a comparison of burning peat versus non-
peat areas. Reducing emissions means reducing hotspots, reducing burnt areas and increasing the local
government & community capacity to control burning in their areas. Training modules need to be
developed and FDRS further developed. There is a need for commitment to reduce fires.

In terms of prevention, a project with JICA is on-going with a focus on community-based fire
management, readiness for fire management, early detection at provincial level. Among activities to

10
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reduce burning is composting in communities. While there have been forward progression on this, new
issues often arise, and further refining become necessary.

Presentation 8: Map of Peatlands distribution using hydrological unit in Indonesia -Mr. Djayawarman
Alamprabu, Ministry of Agriculture Indonesia (see Annex 12)

Mr. Djayawarman Alamprabu from the Ministry of Agriculture, Indonesia presented a series of maps
relevant to the distribution of peatland areas in Indonesia using remote sensing methods. The focus is
mainly on Kalimantan, Sumatera and Papua. The maps were collected from various sources including
Wetlands International, Canada and Australia. While in some areas ground survey is lacking, there have
been quite a lot of groundwork done in Sumatera previously. However, in many cases, the peat depth
was under-estimated.

3.3 Group Presentations from Group Discussions on Day 1

On this session, participants were divided into two groups. Group one was led by Mr. Kang Thean Shong
from MMD and Group Two was led by Dr. Orbita Roswintiarti from LAPAN. The discussions were guided
by the following questions:

i) Isthere a need for enhancement of existing FDRS?

ii) Should we focus on a regional or country system, or a combination of both?
iii) Do we need a standard system design or can it be varied?

iv) What is the role of hotspot data in relation to FDRS?

v) What are the opportunities from linkage to other networks?

Both groups agreed that the current FDRS system at regional and country level is very valuable and the
systems are complementary to each other. The groups identified a number of areas for enhancement of
the FDRS systems, which are:

e Continue the fine tune and enhance the indices used for prediction

e Upgrade the software and use of supplementary geographic data layers such as fire prone
peatlands, forests etc.

® Enhance data availability in the Mekong region and the Philippines, and other regions with limited
data

e  Add short term prediction facility (1-3 days);

It was agreed that it would be best that national systems would be broadly compatible. However, there
was a need to adjust the indices and thresholds in the system especially in the northern ASEAN region.
It was also agreed that hotspot information complements the FDRS although each system has a different
purpose. For peatland fire, FDRS is more important as by the time a peat fire is large enough to be
detected as a hot spot, it will be extremely difficult to control. Hence for peatland prevention measures
are needed based on FDRS before fires can start. The linkages should be enhanced between regional
and global expert groups on fire and the development of FDRS systems in the region.

11
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The Workshop emphasized that ultimately each AMS have the responsibility to develop their own FDRS
map. Malaysia, which has indicated its interest to provide the FDRS map for the other member states,
can only do so provided necessary information is supplied by member states to generate the FDRS map.
The design, resolution and coverage will depend on the type of information provided. Regional
cooperation should therefore focus on sharing expertise and information for each member state to
develop their own FDRS Map, and this has to be demand-driven by the countries concerned.

The summaries of discussion feedback from Group 1 & 2 are attached as Annexes 13 & 14 respectively.

3.4 Group Presentations from Group Discussions on Day 2

On this session, participants were divided into 3 groups. Group 1 comprised participants from Malaysia
and Brunei, Group 2 from Indonesia and Group 3 comprised participants from Philippines and Mekong
countries. The summary of the group discussions are attached as Annexes 15-17 respectively.

The Workshop acknowledged that BMKG runs both weather and FDRS forecast in Indonesia while
LAPAN provides remote sensing data. Fire weather combined with vegetation index on the fire prone
area will be the focus of FDRS. Furthermore, Indonesia has agreed to focus on four prone areas, which
are Riau, South Sumatera, Central Kalimantan and West Kalimantan. Coordination and collaboration
urgently needed for Indonesia to develop FDRS system since various agencies have developed their own
system. Ministry of Environment was appointed as the leading agency to coordinate with other agencies
and ministries and will provide data for daily FDRS. Ministry of Agriculture will be the leading agency to
determine peatland area reflected on a peat map and Ministry of Forestry will do the ground check. The
development of FDRS in Indonesia will also involve academicians from Institut Pertanian Bogor (IPB) to
check the accuracy of FDRS and do modeling and data.

The Workshop also noted that Indonesia will enhance the existing system integrated with fuel map and
peatland. BMKG will review the accuracy and limitation of existing FDRS (FDRS forecast, FDRS seasonal
prediction). From June to August 2012, assessment of new calibration will be completed. The new
calibration will be then implemented in September 2012.

The groups discussed the specific follow up steps which were needed to advance the Development and
implementation of FDRS. Some of the key measures to enhance the use of FDRS were identified as:

e The development of a generic Standard Operational Procedure (SOP) for dissemination of
information of the FDRS

® |ncorporation into existing fire and haze, peat working group SOPs

® Promote usage to priority user groups

®  Monitor and feedback on the use and effectiveness of the system

® Formalise policy for the use of the system as a tool for forest fire prevention

12
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4.0 Conclusions and Closing Remarks

Faizal Parish from Global Environment Centre summarised some of the key discussions in the meeting
and identified some of the next steps in advancing the FDRS system. Dr. Raman Letchumanan from the
ASEAN Secretariat made closing remarks for the meeting. The ASEAN Secretariat will be preparing a
briefing paper outlining the relevant decisions and latest development of FDRS for the ASEAN region, to
be reported at the 13" Meeting of the Sub-Regional Ministerial Steering Committee (MSC) on
Transboundary Haze Pollution in Brunei Darussalam in May 2012. The responsibilities of various parties
at regional and country levels need to be clarified so that we can enhance the development of the
Peatland Fire Prediction and Warning System. Although the existing system is for general guidance, Dr.
Raman encouraged each country to develop their own system including specific national procedures for
use of the FDRS warnings. Malaysia and Indonesia should be able to provide assistance in the process.
With good coordination and cooperation, an effective system addressing key needs should be possible
within the next two years.

The workshop was conducted in the spirit of ASEAN cordiality and cooperation.

13
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Annex 1

Final Programme

ASEAN Technical Workshop on Development of the ASEAN Peatland Fire Prediction and Early Warning
System

20-21 March 2012, Sunway Putra Hotel Kuala Lumpur

DAY 1 - 20 March 2012

Time Programme

8.30-9.00 Registration

9.00-9.10 Remarks by ASEAN Secretariat

9.10-9.40 Overview of hotspot monitoring and Fire Danger Rating Systems in the ASEAN region under the

umbrella of ASEAN Agreement on Transboundary Haze Pollution and the development of ASEAN
Peatland Fire Prediction and Monitoring System
by Dr. Raman Letchumanan, ASEAN Secretariat

9.40-10.10 Special session (Video Conference): Regional Fire Early Warning: a key component of national to
local fire management

by Dr. W.J. (Bill) de Groot, Canadian Forest Service

10.10-10.30 Tea break

Session 1

Chair: Dr. Raman Letchumanan, ASEAN Secretariat
10.30-10.50 Action Plan To Refine the Fire Danger Rating System (FDRS) to Reduce The Impact of Peat Fires in
Malaysia

by Mr. Kang TheanShong, Malaysian Meteorological Department

10.50-11.10 Updates on Indonesian Fire Danger Rating System

by Mr. Mulyono RahardiPrabowo, Center of Meteorology for Public, BMKG
11.10-11.30 Fire Prevention and Control Mechanism in Peatland of Thailand

by Ms. Chonthida Chernkhunthod, Department of National Parks, Wildlife and Plants
Conservation

11.30-11.50 Regional Southeast Asia Wildland Fire Science and Management Network and the Challenges to
Reduce Greenhouse Gas Emission due to Forest Fires at Regional Level

by Prof. Dr. Bambang Hero Saharjo, Regional Southeast Asia Wildland Fire Science and
Management Network (RSWFSMN)

11.50-12.30 Q&A session

12.30-14.00 Lunch break

Session 2

Moderator: Mr. Faizal Parish, RPEA

14.00-14.20 Concept Plan For a GIS-based Fire Monitoring & Prediction System

by Mr. Chiam Keng Oon, ASEAN Specialised Meteorological Centre, Singapore

14.20-14.40 Achievements of the on-going JST-JICA “Wildfires and Carbon Management in Peat Forest in
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Indonesia: Fire Detection and Fire Prediction System”
by Dr.Orbita Roswintiarti,Indonesian National Institute of Aeronautics and Space (LAPAN)

14.40 - 15.00 Indonesian Peat Fires and Emission Reduction through Prevention Activities
by Prof. Dr. Bambang Hero Saharjo, Forest Fire Laboratory, Bogor Agricultural University (IPB)
15.00 - 15.20 Map of Peatlands distribution in Indonesia
by Mr. Djayawarman Alamprabu, Ministry of Agriculture, Indonesia
15.20-15.40 Q&A Session
15.40-16.00 Tea break
16.00 — 18.00 Break-out group discussions 1

e Enhancement/integration of existing systems
e  System Operation and Mechanism

End of Day 1

DAY 2 - 21 March 2012

09.00-10.00 Group Presentation and Q&A session
10.00-11.00 Break-out Group Discussions 2 and Tea Break
Options to be undertaken to support the development of the System:
e At national level
e Atregional levels
11.00-11.45 Group Presentation and Q&A session
11.45-13.00 Wrap Up of the Workshop and Closing
13.00 End of the Workshop and Lunch

15
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Annex 2

ASEAN Peatland Forests Project (APFP) &
Sustainable Management of Peatland Forests in Southeast Asia (SEApeat)

LIST OF PARTICIPANTS ASEAN TECHNICAL WORKSHOP ON DEVELOPMENT OF ASEAN PEATLAND FIRE PREDICTION AND EARLY WARNING SYSTEM

20-21 MARCH 2012, SUMWAY PUTRA HOTEL, KUALA LUMPUR, MALAYSIA

Participant Position Location Organization/ Dept. Address Tel/ Fax Email
Operational 'B' Division
. . . Headquarters, Fire and Rescue
Mr. Abdul Azis bin . . Brunei Fire and Rescue . T:+673 3347413 .
i, Senior Superintendent Department, Ministry of Home abdul4215@hotmail.com
Haji Mohamad Darussalam Department . . F: +673 3347415
Affairs, Simpang 27, Jalan
Maulana, Kuala Belait
. #48, Preah Sihanouk Blvd,
Mr. Keo Piseth Technical Officer Cambodia, Wetlands and Coastal Chamkarmon, Phnom Penh, T: +855 23213908 pisethy@yahoo.com
Phnom Penh Zone Department
CAMBODIA
Regional Southeast Asia Faculty of Forestry, Bogor
Prof. Dr. Bambang | Wildland Fire Science Indonesia, Bogor Agricultural Agricultural University (IPB), T:+62 2518621677 bhsaharjo@gmail.com
Hero Saharjo and Management Bogor University (IPB) Kampus IPB Darmaga, Bogor F: +62 2518621256 Jlo®'s ’
Network 16680, West Java, INDONESIA
Dr. Orbita SD(Ier:sci:\c;rToefciiletgi/ and Indonesia, ::S:;:u(?tsezli): Z::l)onnaaultics JI. Lapan no. 70, Pekayon, Pasar | T:+62 218710786 oroswin@indo.net.id,
Roswintiarti Data Center Jakarta and Space (LAPAN) Rebo, Jakarta 13710, Indonesia F: +62 218717715 orbita@lapan.go.id
Mr. Purwasto Head of Forest and Indonesia, Ministry of JI. DI PanjaitanKav. 24 Kebon purwasto_s@yahoo.com,
. . . . T/F: +62 218514392 .
Saroprayogi Land Fire Control Jakarta Environment Nanas JakartaTimur purwasto.s@gmail.com
L . - Ministry of Environment, JI. Di
Mr. Huda Achsani Head of Sub Division of Indonesia, Mm.IStry of PanjaitanKav. 24 Kebun Nanas, T/F: +62 218514771 | huda_ach@yahoo.co.id
Peat Swamp Ecosystem | Jakarta Environment . .
Jakarta Timur 13410, Indonesia
Mr. Mulyono Director for Center of Indonesia, The Center of JI. Angkasa | No. 2 Central T: 462 214246321 mulyono.prabowo@bmkg.go.id,
. . . ext 4104 .
Rahardi Prabowo Meteorology for Public Jakarta Meteorology for Public Jakarta F: +62 216544701 m.prabowo@gmail.com
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Participant Position Location Organization/ Dept. Address Tel/ Fax Email
8 Mr. Kukuh Head of Sub Division of Indonesia, The Center of JI. Angkasa | No. 2 Central T:+62 216546315 kukuh2105@yahoo.co.id
Ribudiyanto Extreme Weather Jakarta Meteorology for Public Jakarta F: +62 216546314 ¥ T
Directorate of Forest
Fire Control, Directorate | 13th Floor, Block 7 Gedung
9 Mr. Kurnia Rauf Director of .F(.)rest Fire Indonesia, Genera! of Forest Manggala Wanabakti, Gatot T/F: +62 215704618 | -
Control Division Jakarta Protection and Nature Subroto, Senayan, Jakarta
Conservation, Ministry Pusat
of Forestry
Directorate of Estate Kementerian Pertanian
Sub directorate of Crop brotection of The Republik Indonesia, Kantor
10 Mr. Djayawarman Climate change impact Indonesia, Direpctporate General of Pusat Kementerian Pertanian, T: +62 217807667 djayawarman@gmail.com
Alamprabu and fire Jakarta L. JI. Harsono RM. No. 3, F: +62 217815684 13y & '
. Estate Crops Ministry of
prevention Aericulture Ragunan-Jakarta 12550,
g INDONESIA
Directorate of Forest
Head of Sub Directorate Indonesia ggiglgT:::;oDr;r;ctorate 13th Floor, Block 7 Gedung i
11 Mr. Sumantri of Program and ! . Manggala Wanabakti, Gatot T/F: +62 215704618
. Jakarta Protection and Nature
Evaluation . L. Subroto Senayan, Jakarta Pusat
Conservation, Ministry
of Forestry
Department of Souphanouvong Road,
12 Ms. Oudomchit Director of Climate Lao PDR, Meﬁeorolo and Sikhottabong District. Ban T:+856 21215010 bouangeun_ou@yahoo.com
Bouangeun Division Vientiane gy Akart, Vientiane Capital Lao F: +856 21223446 geun_ ¥ ’
Hydrology
PDR.
13 | Ms. Nurizana Amir éi?:atfc:? Dgecmr of | Malaysia, mzlt?:r'zlr; ol Jalan Sultan, 46667, Petaling T-4603 79678227 | L v
Aziz &y . Kuala Lumpur & Jaya, Selangor, MALAYSIA F: +603 79563621 -Bov-my
Hydrology Section Department
14 Mr. Kang Thean Ellirricatt%rlsf Cgmmermal, Malaysia, mzlcaef:zlno ical Jalan Sultan, 46667, Petaling T: +603 79678004 kang@met.gov.m
Shong &y Kuala Lumpur g Jaya, Selangor, MALAYSIA F: +603 79563621 & -gov.my
Hydrology Department
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Participant Position Location Organization/ Dept. Address Tel/ Fax Email
15 | Mr. Ahmad Fairudz E:'r';cc'tzarl OAfSi:I;:;]:olo Malaysia, mzltae‘:r'zlr; - Jalan Sultan, 46667, Petaling T:+603 79678186 | (o ovm
Bin Jamaluddin "OlO8Y | yyala Lumpur & Jaya, Selangor, MALAYSIA F: +603 79563621 -gov.my
& Hydrology Section Department
Senior Meteorological .
Assistant Of Malaysia Malaysian Jalan Sultan, 46667, Petaling T: +603 79678210
16 Mr. Tan Kah Poh ! Met logical ! ! ) tank t.gov.
r- fan ®ah Fo Climatology & Kuala Lumpur | ©c corolosica Jaya, Selangor, MALAYSIA F: +603 79563621 ankp@met.gov.my
. Department
Hydrology Section
Department of Environment,
Mr. Mohd Amir bin . ) Malaysia, Department of Level 1-4, Po@um Block 2 &3, T: +603 88712327 )
17 . Assistance Director ! R Lot 4G3, Precint 4,Federal amir@doe.gov.my
Ismail Putrajaya Environment - . F: +603 88884151
Government Administrative
Centre, 62574 PUTRAJAYA
Department of Environment,
18 Ms. Nor Rashidah Principal Assistant Malaysia, Department of ::z\tnzlel;l’P:Cdl:‘utﬂ Ez{c;;l& 3 T: +603 88712326 nme@doe.gov.m
Mohd. Ghazali Director Putrajaya Environment ' - . F: +603 88884151 € -gov.my
Government Administrative
Centre, 62574 PUTRAJAYA
Forest Plantation and
Ms. Murni Bt. Penolong Pegawai Malaysia, F(?r_e§t Protection Fore;stry Departmgnt T: +603 26164488 .
19 samsuddin perlindungan Kuala Lumpur Division, Forestry Peninsular Malaysia, Jalan ext 709 murni@forestry.gov.my
& P Department Peninsular Sultan Salahuddin, 50660 KL F: +603 26925657
Malaysia
. Forest Management
Mr. Noradli @ _ _ Malaysia, Unit, Forestry Forestry Department T: +603 26164483 .
20 Mohd Adli Bin Assistant Director Kuala Lumpur | Department Peninsular Peninsular Malaysia, Jalan F: +603 26925657 adli@forestry.gov.my
Parsada P P . Sultan Salahuddin, 50660 KL ’
Malaysia
Environmental Ministry of Natural Resources
Management and and Environment, Aras 17, Blok
Ms. Nor Azura Md . Malaysia Climate Change Menara 4G3, Presint .
21 Assistant S t ! ! F: +603 88884473 | .8OV.
Ali ssistant secretary Putrajaya Department, Ministry of | 4,PusatPentadbiranKerajaan * azuraali@nre.gov.my

Natural Resources and
Environment

Persekutuan, 62574 Putrajaya,
Malaysia
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Participant Position Location Organization/ Dept. Address Tel/ Fax Email
Ibu Pejabat Jabatan Bomba dan
Mr. Azmi Bin Che Malaysia, Jabatan Bomba dan Penyelamat Malaysia, Lebuh ) .
22 Man Penguasa Bomba Putrajaya Penyelamat Malaysia Wawasan, Presint 7, 62250 F: +603 88889127 azmi_opshq@bomba.gov.my
Putrajaya
Regional Southeast Asia
Assoc. Prof. Dr Wild and Fire Science
23 Ahma.d Ainijdd.in and Management Malaysia, Universiti Putra 43400, UPM, Serdang T: +603 89471881 ainuddin@forr.upm.edu.m
. Network Serdang Malaysia Selangor DarulEhsan, Malaysia F: +603 89471896 -Upm.edu.my
Nuruddin .
(Deputy Director of
INTROP)
24 Prof. Dr. Habil. igizircceh;:f;:;::ge of Malaysia, Universiti Putra 43400, UPM, Serdang T: +603 89468466 biswajeet@putra.upm.edu.m
Biswajeet Pradhan (ITMA) &y Serdang Malaysia Selangor Darul Ehsan, Malaysia | F: +603 86566061 I putra.upm.edu.my
Office of National Commission
National Commission for Environmental Affairs .
T+ . .net.
25 Mr. Aung Aung Lay | Head of Division :\(/::lar;n;sr' for Environmental (NCEA), Ministry of Forestry, 1 +g§g; 28§§§i’ :L“rll rlr;yagf:)/gpme;lllcr;?; mm
& Affairs Building No.28, Nay Pyi Taw, ’ glay. g '
Myanmar
Mr. Anthon Senior Weather Philippines il'gﬁzltzgo\’r;’;d PAGASA Science Graden
26 ) v . PP - g . gy Complex Agham Road Diliman T/F: +632 4340955 dong_lucero@yahoo.com
Joseph R. Lucero Specialist Quezon City Division Quezon City 1101, Philippines
PAGASA y 1255 Fhiiibp
. . ASEAN Specialised P.0.Box 8, Singapore Changi T: +65 65429819
Mr. Chiam Keng Ag Senior . . Airport, Singapore 918141/ .
27 . . Singapore Meteorological Centre F: +65 65457192/ Chiam_Keng_Oon@nea.gov.sg
Oon Meteorological Officer Room 048-033 4th Storey,
(ASMC) g 65425026
South Finger PTB-2
. College of Chemical
. Dept of Chemical . .
. Regional GOFC-GOLD , Engineering, Faculty of | Cngneering Facultyof T. 4662 7392418
28 Dr. Narisara Network Coordinators Thailand, Engineerine Kin Engineering, King Mongkut’s F: +662 7392418 ext | nthongbo@gmail.com
Thongboonchoo of SEARRIN and Bangkok & \ & .g Institute of Technology ’ g g ’
. Mongkut's Institute of 4
SEARRIN fire Technology Ladkraban Ladkrabang, Chalongkrung
&y g Rd.,Ladkrabang, Bangkok 10520
29 Ms. Chonthida Forestry Technical Thailand, Eaeﬁ(al’\:vn;zmeo;?;gg;atl 61, Paholyothin Road, Jatujak, 2;3223265610777 chonthida64@gmail.com
Chernkhunthod Officer Bangkok ’ Bangkok 10900 Thailand gmatl.

Conservation

F: +66 29407059
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Participant Position Location Organization/ Dept. Address Tel/ Fax Email
Ms. Riena . ] Indonesia, . 70A JI. Sisingamangaraja, T:+62 217262991 .
30 Prasiddha Technical Officer Jakarta ASEAN Secretariat Jakarta F: +62 217398234 riena@asean.org
Ms. Nathalia . . Indonesia, . 70A JI. Sisingamangaraja, T:+62 217262991 .
31 Marthaleta Project Officer APFP Jakarta ASEAN Secretariat Jakarta F- +62 217398234 nathalia.marthaleta@asean.org
Dr. Raman Head of Environment Indonesia, . 70A JI. Sisingamangaraja, T:+62 217262991
32 Letchumanan Division Jakarta ASEAN Secretariat Jakarta F: +62 217398234 raman@asean.org
. 78, 2nd Floor, WismaHing
. . . . Global Environment ! ! ! T: 4603 79572007 .
33 Mr. Faizal Parish Director Malaysia Centre Jalan SS 2/72, 47300 Petaling F- +603 79577003 fparish@gec.org.my
Jaya, Selangor
. 78, 2nd Floor, WismaHing
. Global Environment ! ! ' T: +603 79572007
34 Mr. TY Chee Manager Malaysia Centre Jalan SS 2/72, 47300 Petaling F: +603 79577003 tychee@gec.org.my
Jaya, Selangor
. . 78, 2nd Floor, WismaHing
- Coordinator, Peatland . Global Environment ! ! ! T: +603 79572007 .
35 Ms. Chin Sing Yun Programme Malaysia Centre Jalan SS 2/72, 47300 Petaling F: +603 79577003 chinsy@gec.org.my
Jaya, Selangor
36 Ms. Noor Azura Programme Officer, Malavsia Global Environment Zj'air;i F2|7702r' X\;g&a;g:fl’m T: +603 79572007 azura@gec.org.m
Ahmad Peatland Programme ¥ Centre § & F: +603 79577003 gec.ore.my
Jaya, Selangor
37 Ms. Lew Siew Yan Technical Officer, Malavsia Global Environment Zj;inSdS 277();' L\ll\;l?f(r)r(])a;l;?agllin T: +603 79572007 serena@gec.org.m
(Serena) Peatland Programme ¥ Centre ! J F: +603 79577003 gec.org.my
Jaya, Selangor
38 Ms. Julia Lo Ecr)cr)i::]nrzeBng:if/::sit Malaysia Global Environment nginsds I:ZI;)702r' é\:\;l?f(r)rz)a?;:agl’in T: +603 79572007 julialo@gec.org.m
. y y Centre ’ & | F:+60379577003 |’ gec.ore.my
Programme Jaya, Selangor
39 Mr. Khairul Azman | Technical Officer, Malavsia Global Environment nginsds F2|7702r' é\:\;l?f(r)rz)a?;:agl’in T: +603 79572007 khairul@gec.org.m
Mohamad Peatland Programme ¥ Centre ! J F: +603 79577003 gec.org.my

Jaya, Selangor
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Annex 3
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Singapore workshop (February '
{funded by AADCE |

Biophysical Factors of peatland fires identified were:

Peat drying determines fuel availzbility

+ There is a link of drainage/water level with fires - Groundwater bewel
needs to be sufficiently low so that the surfaoe layer of peat @n dry

* Peat seems to catch fire from woody materiz] buming

+ People generally do not defiberately burn peat but burn dead biomass
that then sets fire to peat

* Low f{or no) minfall periods needs to be long encugh for the surface
lzyer of peat and large woody fuels to dry

Mows up tasks identified from Singapore Workshop

TASK 1 - Testing and refinesment of the SE FDRS for peat fuels.

oolect and review data on peatiand extent and depth

oolect and review existing data on peatland fire loction, fire history
ard haotspot data

oolect and review water lewvel data for peatiands and role of waber
oontrol devices for managing water levels in peatiand areas.

Test further the use of the Duff Moisture Code and the Drought Code
for peatiand areas

Enhanoe effectree use of fire danger rabing for operational purposes
such as development of 530Ps and alert levels for usage

!ﬁmgapnre workshop (Febriary 55!1*

{funded by AADCP )

* Peatlands @in burn when rain is low for 10 days

= Peatiands @n burn when rain is below 100 mm per month
[oocurs in January, Februang, May, June, July and August dependingon
location)

+ Aboue gverape temperatures increase drying of fuels

# |mtense wind events facilitates rapid fire spread

» Forest cnopy mver is 2 facor by shading peat and fuels

'Iuhnw up tasks identified from Singapore !orkjhnp

TASK Z - Identify ley indicators of human actions that comtribute to
peatland fires.
+ (Obtzin informaton on the Agricuttesl crop and land preparation cycles

# fAnalyze the human factors in fire danger in peatlands in combination
with land use, land oower and hotspots to identify trends and indictors.

+ Dewelop methods of communicating FOR to bey tanget audienoes
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T
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De'n.relc:prne nt of the ASEAN Peatland Flﬂ! Pﬂ!ﬂ'ittmn &
Warning System |Sowthern ASEAN Region)

Fi=s Coargsr Fatn g Syd=m
= ogaroivd by Mafoaian

Mrtrarsiogicnl Capartmnat olveriay of
TS rramge o
_l_‘_' paatinedn
e T S
ared fire-prona e Hoampos mags
paat arsan ) on peadendy
I ollert Symben
Hotmpod MonHering -
opwroied by AREAN I I l
Spwcizisey Mrtvorsicpeny

Lamtrw ='#eb

Field Testing in pilot sites/countries

Aegicaal Peat T
Predicdtion & Waming
Sywiarm — srovder dafa

Mam =f peat arem ard
Are-prona
o B

Handecd Josating

ciiapt of Ervirormant
forest Dt

=ira inage & | migstion Cect
oFmrtetiorm

oilibrict Depty

e RSEAN Peatland Fire f’redlf'tll:rﬂ ani:l"'i‘mrﬂng .Eir_r.tem Hoy

Proposed actions from KL Workshop [luly 2001

{under ASEAMN Peatland Forests Project - funded by IFAD-GEF)

FDRS system

* Undertake comiparizon between FDRS done by MMD based on ground
stations versus FORS by LAPAM using sateliite data

* Undertake comparison by FORS + hotspots (ongoing MMD + LAPESN +
Japan]

* Capacity building —training for users

* Set tanget date to update sofoware [e.g. 3-5 pears)

* |ncrease the availability of data for prediction of fires throwgh both

automatic and manusl weather stations in fire prone peatiands and
remotely-sensed data sources.

Proposed actions from KL Wl::rlcshup huhr E'B’l‘l]
[under ASEAM Peatland Forests Project - funded by IFAD-GEF)

Fire prevention through FDRS

* Dewelop susceptibility znd risk maps and fire prevention plans for all
fire prone peatlands.

® Set up an =ffective outreach programme to disseminate fire danger
alerts to fire prone peatizndsfizround level through web, SMS5 znd
media.

* Estzblish, enhance or disseminate Standard Operating Proosdures
|50Ps) for peatland fire prevention to guide the work of government,
private sector and communities.

* Engagement of locl communities and private sector in fire prevention
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l Imrriedi ate Needs

= Establishment of task force to develop the system imvolving
key agencies in the region

= Refinement of the FDRS code for peatland fire monitoring

= Map for regional peatiand fire prediction and monitoring
which overlay peatland distribution with hotspot and FDRS

= Examine and integrate the drainage, land use, land cover,
water table and other aspect of fire susceptibility and nsk into
the FDRS map

Sustainable Management of Peatland Forests in Southeast Asia (SEApeat)
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Annex 4

1 i’

Regional Fire Early Warning:
a key component of national to local fire management

i
i -

3l

it
.!Er

LT
!ﬂ_
-
B
W i Groet TR
J3 Soidammar
Rofl e b e Canadi

What is Fire Early Waming?

Wilidland Fire Danger —a measura of the polenbal for
fire 1o star, spread, end nave signidcant impact.

Fire danger s 2 pnmary fira managament decssion-
i ool

Rof et Canadi

Sustainable Management of Peatland Forests in Southeast Asia (SEApeat)

Presentation Outline

1. Fira danger and aarly warning
2. Owverview of the Global EW S
3. Regional early warning

4. National and local applications

Global EWS wobsito a1
FIRE GLOBE Global Firo Monitoring Conlar:

v firg _uni- fradbum da'gqwiow s'ind @ _himl

Bef =5& Emmm

|

Canadi

Fire Danger Rabng is u=ad to:

» Justify Ennual budgets, Bnd emargancy funding
= Carbon emissions reporting (UNFGCC)

« Alr quality hazard reporting

« Model posi-ire succassion and biodiversily

« Smulsts cimate change Impacts and menagemant

adaptations
= Public informtion - extrama buming conditions
« Plarming prescribed bums

+ Delerming fre SUDPTassion MESOUNCE requirements and
sirategic posiboning

Bef =5& Sl
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What is Fire Early Waming?
Earty warning I advanced knowlesge of
future fire danger condmions
Fire early waming provides:
1. Tima to implement fira managemsant acions
thai mitgate or pravent wildland fra disastor

badcro fires ooowr
2. Guidanca in #ia planning and appropriale use
prascribed firo

b B — i

Jan
e Iﬁ' O RARALOTE, FRNES Rapic FRmapane
. oo ' 2

Purposa is o reduca global wildland fire disaster #wough carty
warming, and promotion of information and rescurca-sharing &

Rol i fomreeee Canadi

/!

: /
ExXamples of RECemt

{Digcume nbad) Wildfire Disasters

[ 1388 - 2011 |
el +* :
;. Sy s
& &
*
i
LI :
*
+ 'Wikdfire disasters ooour globally
|+ Mlary wildhine disasiors aro
undocumsaied
foll jmures fmmremees Canadi

]

/
. /

Global Early Warning System for Wildland Fire

March 1, 2012

N e (SR 1] = [l = Ha BATA

Rolf e fmmpeme Canadi
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§
Global EWS for Wildland Fire:
Basic Structun
Global - Inlemational coordination — global b
INfarmiaton, Misastar assksianca
Reglonal  * Aeglonal information - locally Glctal o
calbrated, quickly updated fire risk local
Matlonal - Direct nalionsl resource movements o
« Sl national standards
= training, equipment
Sub-Natlonal . Fieid lewsl fre managemant |
or Local « Operational deckslon-making
a
ol i e —— Canadi
I’
e, ; ' Il.l'
Africa Example — Regional prototype
Vogetation Classficaton
2 Firo Cangar Hot Spots:

Role of Regional Early Warning

+ Provide “locally” calibrated fire risk
data (regional and national)

+ Provide updated daily forecasts (in
local time zona)

+ Supports existing naticnal FOR
systems, and provides an FORS for
countrias without a national system

b B e ——

I

4

/

o g
e e

— Regional EWS Prototype:
‘*{ L e P T o Central and South America
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Foeniial Pradicion
on FRMC and hotazols

y

Southeast Asia — Calibration of FFMC

'k P 00 Wk R R E o

+ OC threshold of 650

! Fiobart Fiald, Columbia Uinfersity

Bef SRF= mm—

NW Thailand Calibration Example '

= Calibration to coctrema events of 2004 and 2007
« Based on Total Particulate Matter emissions

Fi

/

/

Early Warning Applications:
Mational and Local Level

+ Provide rapid updatas of fire danger
from local weather nefwork

+ |tsad o daetermine daily fira
prevantion, detaction, and
suppression activities at local leval

+ Bazad on locally-derived guidalinas
for prescribed fire and fire control

b B el — e

L

Prevention and Detection
Planning Guida

I
Low [ ] Home
Maodarate Fost local waming signes
High Liocal meedia warnings
Presonbed fine resticticns
Extreme [ | TV and radio wamings

Frémgribesd find sachusion
Liecal camemuniy mest ngs

Mane Hone

torwvesrs rmid-dary

torers all day
wrhioke patrod  mid-dary
= all day
vahicks patrad  all day
wircialt pabiol  mid-day

= === -

16

Canadi
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! i I

i /

/ - /

Pre-Suppression Planning Guide Communication and Cooperation

Keraurces on Standiny Hilar Parsd i E{:r:nl E o tmll |m| le 1 SRR
Low ] DS, [V [T Ty o «  Intemational agancy resOWCe-5haring Nappens
Mad erabe Gz, hand ool all say M ren masl requantly al a regional level

pumpes, woies Ganks mid-day el «  Aegional communicalion end infarmabion
High iz, hand tooks all day Wil sharing wil lead io enhancad coilaboration

PUMES, ‘Saes tanks all day 0 min % pocriad Dy Barny Warmng

corkrod bressbabding squipment  mid-day 60 rren EIUH b}' and fing risk

" 5 15 g

Ectume [ ::;;_"::Hﬂ'h :::::: i »  Laads ip FeG0UrCe-ENaning, cross-raining,

conirol ins-beikding squipment  all day ¥ min exchange of expertise

arcraft, burncat s prrent i -y 1 ren

Bof [myees fmrere Canada Bof [ fmmreare Canada

! i ]

/

/
Mext Steps in Regional Early Warning

_— 1. Training in FORS/EWS and fire

o mianagement !
. 2 Dewakip local decision- sids GOFC-GOLD Global Fire EWS Project Team

W da ool Caradian Forest Beniing
3. Train he trainer — local capacity 40 Goidammer  Global Fira Monfioring Cantr

«J Ean ame Joim Fesoanch Conta, European Comimission
Justica Lintvorssy of MaylandFIRME
TJ Lynham Caraxian Forest Eenios
i Csisrar  HOAANESDIS
EChwvioco  Univarsiy of Alcaly
TErmwn Desert Aescarch insitiis

Thank You

Globad EWS webssila at
FIRE GLOBE Global Fira Monitoring Camtar:

R — | .
Boll gt fmr e Canadi
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Annex 5

)

(FDRS)

to Reduce Peat Fires in Malaysia
By MMD & :0E

ASEAN Technical Workshop on
Development of the ASEAN Peatland Fire
Prediction and Early Warning System
Kuosls Lompur, halaysias
20- 21 Misrch ¥

& o

S A )

Refinement on Fire Danger Rating System

Contents

@ Development on Drought Monitoring, Fire
Prediction and Early Warning System in
Malaysia

@ History of FORS

@ FORS Pilot Project in State of Selangor,
Malaysia

@ Current Products and Applications of FDRS

o Future Flan

Development on Drought

Menitoring, Fire Prediction

and Early Warning System
in Malaysia

Development on Drought Monitoring,
Fire Prediction and Early Warning System in

Malaysia.
* Seasonal Forecast

* Drought Monitoring (SP1)

* Report by Climate & Hydrology Section of
non-raining days

« Satellite Hot Spot Monitoring

* Report by Environmental Studies Division
Dwuring haze condition.

* Watch Tower, Air & Land Surveillance

30



ASEAN Peatland Forests Project (APFP) &

Sustainable Management of Peatland Forests in Southeast Asia (SEApeat)

Monthiy Reintall Prediction and Anomaly Percentage March — Mei 2042

. &) March 52 5] April B2 &) Wi BLE
iy -
k|
o
Rairdll Ao ]

Drought kanitoring -Standardized Precipitation index | SPI)

A sowcin bmd § b
5 - Beasromia b 4 Wiy |

ST | Ee—e—

Jer vl 8 [re—— Ty

Criteria For DROUGHT ALERT'WARNING

Alert

a) Tl:ltai cumulative rainfall for the last 3 months is 6§5% below
he long term average

b) 5P1of the last month is less than -1.5
DROUGHT WARNING
a) Total cumulative minfall for the last 3 months is 65% below
ong term avemgge AMD Total cumulative rainfall for the
last & r'ru:-nths is 65% below the long term average.

b} 5P of the last month is less than -1.5

« SOP for Drought is follow when this Criteria is fulfill

Ernadl aie il when
— the eritera ceenply, update
= ard e comply
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Advice on open burning ban

Hot Spot Monitoring

Hot Spot Monitoring

Daily Report by Environmental Studies Division

During haze condition.

w1
-y -

e
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FDRS In METMalaysia

= Fire Danger Rating System for
Malaysia is computed and displayed
on MMD website since 2003

History of FDRS
= Also for Southeast Asia

= Based on the Canada Forestry

Service (CFS) through CIDA
THE CAMADIAN FOREST FIRE INDEX SYSTEM
st har Tempersture, iaingl anpmr':lur\-. Tamparalune,
i p-vi ol e ® 12th Informal ASEAN Ministerial Meeting on the
iyt Environment : 6th Meeting of the Conference of
Fuel Moisst e =
?:d,:M AT el —— the Parties to the ASEAN Agreement on
1 rE - u
nThe Fomat | - IePMC] o S Transboundary Haze IF':-IIutlun
Flaor [ [(October 2010 Brunei Darul Salam) endorsed the
] T Development of FDRS for the ASEAN Region
How fast the fire can spread "!'::'I';" :_:II’.IT;
:vmn‘;'ﬂ"%:ﬂ"m":ﬂm fire » To Refine FDRS
irm Wnatnor
Index
[FW1)
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FDRS Pilot Refinement Project in
State of Selangor, Malaysia

FDRS Pilot Project Over Peatland Area.

Peat Forest in Selangor

Main Forskl Typas
B e Forast
W Mangrows Fonal

Sslengsr Focapkry Deapac-t=sant ? 5

Pilot Project the State of Selangor

The Morth Selangor Peat Forest Reserve
Fire Prone Area

VERIFICATION OF FDRS CODES

» Coordinated By NRE
« Observations/Ground truth By DOE,

JPSM & GEC

* Phase 1 - Verification was carried out from 15
June 2011 to 31 July 2011

* Phase 2 - Verification in progress from
1 August 2011 to 30 September 2011
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Pilat Project the Stafe of Selangor

Burning in Parit & don Parit 5, Rojo Muss Forest Reserve oa 20,/4/2011 for FFMC,
BEC, OC, 151 and PWL
Based cheorvation on

20 Jun 2044 == | - -
! 2 R, . .

refloct with actual ﬁl. \-'E'

siduation whara mcst

places shiow all FORS

indicas are in high %

probabifyy toignita fire E

and sewere haza perods by

arc wriikoly. Morg than WI

30 dry days untl DC

reachas threshold at '.

which point sarana haza ‘%
is highty inay

A

Pilot Project the State of Selangor
s FFRC : Berning Was Observed
in Johas Setia On 1/8/2011,

- -

'W‘r w N,
R iI% R %

. - [
x ﬁ g DCen 2174 BO00, DL B0 1 wud
= - £

Current Products and Applications
of FDRS

Increase station number from 39 to 168

349 saatian ﬁ.ﬁ
Peniesuilar - 36 "Jﬁ‘/ EIﬂ"‘:r
Einst Mislirysia - 13 4 7

A=
& J
r
[ o i
i

158 ataties
Panirsular - 132
Eatt Malaviia - 36 h"“‘.l

‘&.r '-_.-.-- —\._-.

.
: ,-:'
b, 2/ T~
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http ffwwwmetgﬂvm?ffd rﬂf Differences between the old and new Malaysian FDRS

’,# BB KPLEHRA A B LS
f{f i B P Bk r‘,fl LD R A BT CRES—— ————
T freriet o —
. "

‘{.’r‘ O T T IO R TTREY
D

- —
- 1ir Peniccisdar B Eact Malivia
& Google Mlap
& Piatlirad ifna

Analyses done on some of the FORS products

Bravghi Code
Sater Lanun | 13-

Different between old and new Malaysian FDRS

: Esiie]
= Better resolution : 1=
7 L]
* Refinement of initial data from 37 principal ! -
station to all 168 weather station ;_T'
an

* FDRS product now are more detail and
accurate.

e

REEREEEREFEERRERRARRERRRERNER] ﬂ
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Analyses done on some of the FDRS products

T Fira WaESET IR A
Bt Latalan 1ase-SE

B

1
L]

B

ST
E - W

|||I

I

]

o
I.|

i e s gy

Lok b & &

Effort work towards refinement
of FDRS

Malaysian Meteorologica
Department & Department of
Environment, Malaysia

Applications of FDRS

= DOE wse FORS as early warning system in order to
take appropriate action on the ground to curb land
and peat fires that cause detericration of air gualicy
with particular attention during hot and dry weather

SATELLITE MAGE MAPPING AND COORDINATES

== SRR

= ‘erification of fire incidence was done :
- By having hotspot map supsrimpose to google map
and having G5 system to indicate the spesific
location of hotspots;

- Ground truthing is done by sending enforcement
officers from DOE/local authorities patrolling the
potential fire risk areas.
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- Engage local community such {English) RELA to
moniter the fire prone area - fire suppression by
engaging BOMBA/DID/MGD to ready with structures
to mitigate fire breakout

Future Plan for FDRS

* Usze of FDRS as an alert system to the
enfoarcement officer to monitor the area of
concern such as peatland, forest, plantation
area, waste disposal area and shrubs.

Future Plan for FDRS

* UUsing N'WWP data to produce FDRS forecast
maps

» Software Update

* Increase the number of the weather stations

* Redefine fire danger {severity) code
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I. n
hﬂ-.'l.‘_. __:-_ h gy
« 24l in the dewelopment stage

= Mood vorification

ABSTRALCT OF CANADIAN FORESTRY FDRS SOFTWARE

Canadian Forest Fire Damger Rating Sysvem
(CFFDRS]

Collaboration of MMD and DOE

& Inctnlistion of & rew
Automiatic Westher
Station |AWS] in
paatiand ares.

= Fulure Flan,
ML) N
AWE Tor
@sincd .

igmamr
- & Currently FWI only
g # Future Plan, FBPS
L] - l.na::\ﬂlﬂl-h _-II-' -
m’“‘" W b R
Fire Management
P
Thank You
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Annex 6
FDRS DEVELOPMENT FOR LAND AND FOREST FIRE Scope of presentation :
PREVENTION AND MITIGATION ; .
=y 1. Fire Danger Rating System
— 2 FORS Implementation Phases
- 3. FDR Development {1989 — 2002)
BMEG
4. FDR Operation (2003 — now)
Frasaniod o 5. Product Of FORS: Current Status
'nssmrb:mwmmn;@mm of ha AEEAH Faat Land Fira Pracicion and 8. Smoke Dispersion and Trajectory Forecast Model
b e e i 7. Dessimination of FDRS information
AGENCY FOR METEOROLONGY CLIMATOLDGY AND GEOFHYSICS & Fms FUtIlI'E mmﬂl‘ Pm-gmm
|

2. FDRS Implementation Phases
[Timseses " oo | 200 | 2005

"

EMKG

1. Fire Danger Rating

» Bvaluation of {meteorological)

i i1 G G ol s Fure FORS
f:ctﬂrts ﬂ'lE;’[D |nfflue;1ce fire d?ngiir s i v « E.:: :-'h.m’ i
» A system for fire danger rating to s et Fima
evaluate the fire environment on e o= RIS AT a2 o 0 Pracicsion
- . . - for T s wnd TR b con WS
regular intervals and in objective - e Cofateryion o and )

Wy MK Procian 1 daya 703 Pracacion Cynargies
* Provides information and guidelines g e
far fire management Nazzra i erasm ol A roncncs And S Ay

G G- dome POT sad Capachy Bl kding [ smng XLFW1
Codcudamion; iz lisa sad Poreirsk

z Capacky bulidng in o Minimy = Fomamry (MoS) wEn R eadecs MV Bt
1 Product Disscminagon .:ll.mrnnn-amc- o 5% - i Feovincea
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3. FDR Development (1999-2002)

+ |nsfitufions:
— Agency for Meteorology Climatology and
Geophysics (BMKG)
— National Institute of Aaronautics and Spaca (LAPAN)
— Ministry of Forastry (MoF)

— Agency for Assessment and Application of
Technology (BPPT)

— Canadian Forest Servica (CFS)
= Pilot project areas:

— Riau Province

— Wast Kalimantan Province

3. FDR Development (1999-2002)

o ! 1 . ] : Anlicati
1 i
1 BAPEDAL
! - | EMEG oo | | | |
Amacyrse: | |_ RO _'_'l il PRy (- | miEI
i T 1 B alee———
| | | PEsmA
i | HMEG Lewiome
| | ey = Bledin, dIL
--p:h:-_-::u- ¢ Gamram 2wy FOFS rops -_md'u-'_n-n
c |
et 5 | A ch doc oo Curput rum
Eappon P - liwbon o Carmds 5 f:
e 5 udd Limk waan b me i
Technical mmeon .
o L B ey FIDHE i T maion

4. FDR Operation (2003 — now)

+ Injormation providers:
— BMHG [since February 2002) — wasthar station based, spatial
imommation

— LAPAM (since 2005) — salelite remats sensing-hased, spatisl
Imlormaticn

— Mirisiry of Forastry {since 2005) — Single wealher siation besed-
ExcalFWI Calculalion (29 Cperation arass for B Provinces)
= LIses:
— Mirisiry of Forestry
— Miristry of Ervironment
— [Disaster Management Agency
— ASEAM Secrataral
— CARE Indonesia
- El.

| INDONESIA FOREST FIRE DAMGER RATING SYSTEM
FIRE WEATHER DATA PROCESSING
Laal]

o
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CURRENT FDRS OPERATIOMNAL STATUS IN INDOMESIA

o

“REALTIME ©BS™ AND “2 DAYS PREDICTION™

MODELING FDRS BEASED ON
WEATHER PARAMETERS OF

EMKG
Daily Oparational FDRS at BMKG Head Office
Wiather dats rparting system | Existing FORS configuration at EMEG
a = I Roeal tinse Wasther datn Dacode 16,00 LST
v

OO, Ch WARET 3

FDRS INTERPRETATION

iR il i i
AR TN S T DERFICLIL Y
PR AR N AT
e i R M

BATAg
i fre Py P i D COME T
i el of | oy T ST i
ST PR B Wi IR el AT
TR
T o Firs ol el
TaEEE R BT
e i S CORETLTI
PP
=
Fad o Yy ST
iy N ATy Lrairecy Sk
g i e
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5. PRODUCT OF FDRS: CURRENT
STATUS

Based On Synoptics Data

POTENE REMUEREHAN TERJADIN YA HEELSSHEN
D TIH AN DART BAALISA PARAMETER CLACE
Firsg Fusl Hoishae Sinie

5§
Krteramgan:

POTEHE TMGRAT FEFUILITEN MEHZEHDAL LGN
FPRRILA TERJAD KELAK ARAKR FUTAN DAN LN
Firg Wasilm: iien

T

‘%

7 o i

'ii :

f

mu. S PMUELHEN TR ALY S ERRAE LS POTERE TINOEAT FSELUTAH PEHSENDELILE
APEPILE TEPLAADE 8 FFE KM RH HTE M B LAHEH
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ROTES B TERJALINTS K|
EATIR- AN G ARNAL LN AR AMETEN CELcE,

POTE B T MGDEAT EPAA AR PESTIELD BUMH
EPRAL A, TR, G FERAELEAS HUTLH [ L AHEH

5. PRODUCT OF FDRS: CURRENT
STATUS

Based On Forecast Data

POTEHSI 16H TERJADIN YA

D TIH AN DR BMALISA, PARAMETER CLAIE
Firsy Fusl Miishas Coie

5 i
KrtEramgan:

POTEHE TRIGRAT HERJLUTEN MEHCEHDAL BN
HPEOILA TERAAD KERERARAR FUTAMN DAH LEAKN

T e
I_r:'. [ ] 4 il H L
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POTEHE e LETTTE

P P ey D
vt i ¢ . by 3

L%
B T DR AHEL L FARBMETER CUECh

BOTEHE TISTEAT § FSJLITAH FERSERDELILH
AmERILE TEPLALGH W EBAKANLN HETHH FA LAHEN
Fur o wter

Emsaain s © . v 6

PO R PN L Dok B T B ADE MY RF R AR RO R TIMECAT EFELL ITAS P Fa il e
ATV AR ASAL PLE AN AMETER CRCE EPAEILA TEMLLGE EETIAKANAS HUTAH DUS LAHEH
P P e C e Purr sy

PO TR EEVLE FAH TR SESHH LA FIBELFLA ik

FOTHEN TS AT HEBELITAH FESOREDAL N

B . T LLCH FORMLF i F LUTAH Bl LESLH
T e

T b LA A s TRALL AR il L 0N b T T BT I R
TSRS Bk L Pl LTI CkC s K. T ke L P T o L i
A P Lt —
T T,
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P P AL ) i | L i
CHLE CuAN | SALILS PR ASTOR CLEC N

6. HAZE DISPERSION AND
TRAJECTORY FORECAST MODELS

TRAJECTORY
WALED FOR aACUSTIE mn; ovog, 1200 and 13 00 WE

L = =] L . e Q
w B - -' ol - = (-1 . -: e
EMOKE DISPERSION AND FORECAST FOR SOUTH SUMATERA

SMOKE DISPERSION AND TRAJECTORY FOAECAST FOR CEMTHAL EALIMANTAN
WLID FOR 25 ACUSTIS soon; oraag 1a0m and 1aoe MAE
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Daily Operational FORS at BMEG

Exmsting FOAS information af BMEG

7. DESSIMINATION OF FDRS
INFORMATION

aaaaaaaaaa

%\ PETA SEBARAH TITIK RARAZ TIL 24.08-2011 Py
% sumbes ; data MODIS (Setelit Terrs & Aqual £
& | -1\ A | |
| { . | I_.-'ll_.|
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| e L r | |
P R ! 8. FUTURE DEVELOPMENT
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il

AUTOMATIC WEATHER STATION (AWS) NETWORK

WEATHER STATION NETWORK IN INDONESIA

C Geapiymical Sdon (1] O Climarclogicsl Stadan (14]

W saceriogicnl St (18]

& Integrated Radar Network

BMEG
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NWP Product

Fole, Frrmlewand bPu ) Cwrak Bujon 3 Gmim|

NRLIE ; 14-83-DAIE 1WA WIN AR TIME : Li—@-I0T 0708 Wn

- —- FIRE DANGER RATING SYSTEM (FDORS) OUTPUT PRODUCT
&2~ 3 DAY FOKE CAET)  FOBECAET
HaNDAT PORICAT A
- {_ .-‘"q == {_‘.‘F." —n=-|— '{'__t'_"u.:
_—! 4. AT FORICART : -
W |y | mmmmem ||| i——]
(] i;!r \-:|| -y i‘l'-.;. —?— i-‘*""
[ — :':m = g -h—-' T
SR L T

= | | [
<] A D R
e

BATILLITH CATA L, MO LI OAT ".'"":
e e e s | 4 W0
==l =%

T I T I |

PFOTENEI KEMUDAHAN TERJADNYA KEEAKAR &H
CATIHIAL DAR| RMALFRE PARGMETER CUACE

Firs Foal Mol Cae
ek el ¢ 5 e’ BATT . R0 Jeal W Al AR

POTENEI TIHGEAT HEEULITAN PEMGEND ALIAN
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Flre Wealbar Index
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Annex 7

Fire Prevention and Control
Mechanism in Peatland of Thailand

ASEAM Technical Waorkshop on Development of The ASEAN
Featland Fire Prediction and Early Warning System
Z0 = 21 March 2012, Kuala Lumpar, Malaysia

' iy Ei‘h'g’mmm
. : %

partment of Hatonal Parks,

Protected anea 23

v s ervesd Fopaat
t Agriculiural
devedoprmet area 77
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Threat to Peatland

IS i canise: ForeatGires i) Causes of Fire in Peatland

: 4lightning (since 1985-recent)
' |

1. Agriculrural debris burning

2, Mlegal logging 35
3. Gathering forest

non-timber preducts 10
4, Other causes 10

Fasa-=ri Firesaniin in Promecud Area

Forest Fire Organization
e ||
f i Department of National Parks, Wildlife
I':iﬁ-_-- .:.‘:,.; u and Plant Conservation (DNF)

xi:ml:ﬂ--l | 20 Promesomd Araa | i

J Paresi Fire Conlral 130 Pt Fire

Dviwimicn | Comtrol Stations
L
l : c'_:‘i:; L Farses Firs Coned
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Fire Prevention: Maintain Water Level

Fire Prevention: Maintain Water Level

Fire Prevention: Maintain Water Level

&
Abwecagr camsd wamr wvel (o)

20 May 2010

Wi o ot ol st besd
(]

19 May 2011
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Fire Prevention Campaign:
24 Felnua y "Wativial Fire Campaipn Jay ™

Fire Prevention Campaign:
Fire Campaign Mobile Unit

Education Program

Fire Prevention Campaign :
Campaign on mass media
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Fire Prevention Campaign :
Fire Exhibition

Fire Prevention Campaign :
Billboard

i

Fire Prevention Campaign :
Printed Materails

Fire Prevention Campaign :
Fire Volunteer Brigade
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Fuel Study:

thickness & quantties of peat Firebreak Construction

Forest Fire Detection Methods: By aerial;
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Forest Fire Detection Methods: By satellites;

Tarafiqua

MODIS - daily hotspot

FAS_indaching Subaen
L=
——— e [HHS IR

- :‘:_—_== =r__—f“-+:-.==1|:'_ ey - e
- | PR
? &y

-
Starsad: 2007 il e T -

ﬂ]’EMH}] — intersect political boundary
{subdistric, distric, province), protected area,
national researved forest, agriculture area,
forest fire station responsible area
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irivrrf ] o
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Daily report contains hotspots within
protected, reserved, and agricultural area
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www.dnp.go.th /forestfire

diminraladi  vedowes v Erpie
ﬁ e - % = % 0 i b
E OEE s FRGTE sl H x Sowver v o
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Field Validation (2007-2009)

MODIS hotspot validation
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Fire Suppression: prepare the Equipments

Water Pump & Rubber Tube
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Fire Suppression: Fixed the Fire Tower

Fire Suppression: Training

Used the equipments on the water tank

Conclusion

Fire Prevention in Peatland of Thailand
- Malntain water level
- Awareness & education campaign

Fuel Management

- Study on thickness & quantities of peat
* Fire Detection

- Ground and air patrol

Fire Suppression
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Annex 8

REGIONAL SOUTHEAST ASIA WILDLAND FIRE SCIEMCE
AND MANAGEMENT NETWORK AND
THE CHALLENGE TO REDUCE GREENHOUSE GAS
EMISSION DUE TO FOREST FIRES
AT REGIOMAL LEVEL

BAMBANG HERO SAHARIO

CHAIR REGIOMAL SOUTHEAST ASIA WILDLAND
FIRE SCIENCE AND MANAGEMENT NETWORK

CONTENT

# ASEAN Agreement on Transhoundary
Haze Pollution

= SEA-FIRE DAMNGER RATIMNG SYSTEM
(2002-2011)

#SOUTH EAST ASIA REGIOMAL INFORMATION
NETWORK (SEARIN)

# REGIONAL SOUTHEAST ASIA WILDLAND FIRE
SCIENCE AND MAMNAGEMENT NETWORK

GFMC, 01 MARCH 2012

Smoke from open burning of agricuitural washe is depicted by this image
mptured by the MODIS instrument on MASA'S Ague sskellite on 01 March
2042 for 230 m resolution image click o the image].
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Bangkok Post, 18 March 2012

BIOMASS BURMNIMNG IM SE-ASIA 2010
(Anja Hoffmann, 2011)

ASEAN Agreement on Transboundary
Haze Pollution

* Signed on 10 June 2002 in Kuala
Lumpur by all ASEAN Member States
+ Entered into force on 25 November 2003

OBIECTIVE:

ASEAN Agreement on Transboundary
Haze Pollution

Principles

* Enzure that activities within the jurisdiction do not cause
damage to the environment and harm to human health

* Strengthen cooperation and coordimation

« Take precautionary measures where there are threats of
serious or irreversible damage

* Manage natural rezowurces in a sustainable manner

*  Imvolve all stakeholders
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ASEAN Agreement on Transboundary Implementation of the Haze Agreement

Haze Pollution

. Prevention
Contains :

+ Guidelines for implementation of zero burning policy
* Dialogues with plantation and timber companies
= Prevention + Guidalines for controlled burning practices

= MMonitoring and assessment

* Preparedness « Community-based fire management programmes through
pilot projects in fire-prone areas

* Demonstrations and workshops

* Public and community awareness programmes

* Training and capacity building on inestigation, prosecution

= Technical cooperation & scientific research and enforcement against open buming

= Maticnal 2nd joint emergency response
= Procedures for deployment of people, materizlz and
squipment across borders

Monitoring Mitigation [ Fire Suppression

ASEAM Specialised Meteorological Centre [ASMC) based
in Singapore - provision of hotspot and smoke haze
maps, satellite imageries, monthly weather & haze
cutlook, haze modelling

* Fire Suppression Mobilisation Plans in fire-prone areas

* (Onlime regional irventory of fire-fighting rescurces to
facilitate sharing of resources during emergencies
Comprehenszive regionzl early warning system to be
developed * Standard Operating Procedures (S0P for monitoring,
Workshop involving relevant experts and agencies to assessment and joint emergency response

dizcuss on how to enhance the reporting of weather
and haze cutlook, incl. simulatien; modeling of haze
transport and incorporating data on PRILO which will be
a useful indicator to track the extent of haze — sarly
200% in Singapore

* Regional table-top and simulation exercizes to strengthen
cocrdination and response
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* Panel of ASEAN Experts on Fire and Haze
Assessment and Coordination Sub-Regional
Groups

= Southern ASEAN region
Brunei Darussalam, Indonesia, Malaysia,
Singapore, Thailand

¥ Marthern ASEAN region {Mekong sub-region)
Cambodia, Lao PDOR, Myanmar, Thailand,

Viet Mam

* Sub-Regional Ministerial Steering Committee
{(M5C) on Transboundary Haze Pollution

* Sub-Regional Ministerial Steering Committee
(MS5C) on Transboundary Haze Pollution in
the Mekong Sub-Region (MSC Mekong)

* Technical Working Group on Transhoundary
Haze Pollution in the Mekong Sub-Region

(TWaG Mekong)

ASEAN HAYE ACTION OMLINE

SEA-FIRE DANGER RATING SYSTEM
(2002-2011)

PN

oy "‘\:'r -y
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The Southeast Asia FDRS

* The Southeast Asia FDRS Project was regional
Canadian Internaticnal Development Agency
initiative.

* The project is executed by the Canadian Forest
Service with partner agencies in Indonesia, Malaysia,
Brunei,
and at the ASEAN level.

* [ts purpose is to enhance the capacity of resource
management organizations at regional, central and
local levels in Southeast Asia to manage vegetation
fires and associated haze.

S5EA-FIRE DANGER RATING SYSTEM

= The purpose of the Southeast Asia FDRS is to provide
early warning of critical burning pericds when emissions
from land and forest fires will be greatest or most
damaging.

* Using this advance information, fire management and

regulating agencies can minimize haze problems by
implementing land burning restrictions and enhancing

forest fire detection in anticipation of s=rious burning
conditions.

Fuel Mapping

FDRS-Haze Forecasting
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Forecasting results for the 1997 haze event

Maary 1 2-hoasr Concenlzalzon - MMS TEHTOEET MO UTC

L

SEA-FIRE DANGER RATING SYSTEM

* The operational FORS early warning systems exist across
southeast Asia to identify the forest/land fires conditions.

* These systems have been linked to the operational
procedures of land management agencies to trigger fire
prevention and pre-preparedness measuras.

* The operational FOR Systems are being run at:
** Malaysian Meteorological Service [MMS) for regional ASEAN

** Indonesian Meteorological, Climatological and Geophysical
Agency (BMKE] for Indonesia

** Indonesian Mational Institute of Aeronautics and Space
[L&PAN] using the assimilation of satellite data for western
Indonesia

[LAPAN, 2011)

S0OUTH EAST ASIA REGIONAL INFORMATION
METWOREK (SEARIN)

#1953 Metwork iz established in Manila, Philippines
for development of an operational methodology for
meonitoring LUCC

#19%4: common method and data collection protocols
wers initiated

#1958 :

= all the participating countries have produced their country
reports, in hard and soft copies.

+ Individual countries also set their own web page in LUCC
project which are linked to SEA START netwaork

= 1999:
+ Develop case studies to determine deforestation
dynamics
+ Regional network was expanded through imaolvement of
more scientists and case studies

= 2000
+ Developrment of regional integrated metadata system
was also initiated (SEA START RC, DIF)
= 200
* SE-Asia Burnt Area Workshop in Selangor, Malaysia
= 2009
* MASA-LCLUC Science Team Joint keeting with MAIRS,
GOFC-E0LD and SEA START in Khon Kaen Thailand
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Situations of Network

* Lack of funding for projects to keep up activities
and strength of the network

-= scientists work on their own resources
*» Metwork is not recognized by local
government
-= difficult to take further actions on mitigation
process

(Anja Hoffmann, 2011)

REGIONAL SOUTHEAST ASIA WILDLAND FIRE
SCIENCE AND MANAGEMENT NETWORK

% Part of GLOBAL FIRE MONITORING CENTER
{GFMC)

¥ COMSIST OF FOREST FIRES PAMEL EXPERT

* HAVE KNOWLEDGE AND EXPERIEMCES AT
DIFFERENT TERM AMD COMDITION

*TRY TO STRENGTHEM THE COLLABORATION
AMONG ASEAN COUMNTRIES TO S0OLVE THE
PROBLEMS OM FIRES THROUGH AVAILABLE
DATA PROVIDED BY INSTITUTIOMNS AT EACH
COUMNTRY OF ASEAN

THROWGH THE NETWORK

#CONDUCT RESEARCH AND DEVELOPMENT
FTRAINING AND CAPACITY BUILDING

FSEMINAR/WORKSHOP (TECHNICAL/NON
TECHMICAL)

¥ EXCHAMGE SCIENTIST, KNOWLEDGE AND
EXPERIENCES

#FIELD WORK
# |MFORMATION DISTRIBUTICOMN
FCOMMUNITY BASED FIRE MANAGEMENT

SOUTHEAST ASIA ISSUE ON THE FOREST FIRE
RESEARCH

¥ Fire and emission regarding the greenhouse gas prodoced during
biomass buming from different land-use

#Mnodelling the greanhouse gas produce during burning its conent
and dispersion

#The changing of Land use by using fire and the greenhouse gas
produced

#The role of moratorium fire and logging incre ased above ground
biomass and carbon stock

#Wildfire and carbon manzagement in peat fires

¥ Reduction emission through community based foe st fire
IMAnzge me nit

#Coniributing carbon emission reduction by monitoring and
controlling wildfire
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#Fire fighting using MODIS hotspot

#The impact of prescribed fire to the small scake
agriculture on peat

#Evaluation of bumed area and carbon emission in Mega
Rice Project

®GHG inventory at different land use due to fie

#Trace gas produce during buming

#The impact of fire to the wildlife

#Using canal blocking to give better environment for
burned peat swamp forest

Sustainable Management of Peatland Forests in Southeast Asia (SEApeat)
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Annex 9

Concept Plan
For a
GIS-based Fire Monitoring & Prediction

4l °Introduction

/_

‘ 4l *Concepts |
LSS

3

System

Kuala Lumpus, Malaysia

by
chiam Keng Oon

ﬂfﬂﬂ"lf ASEAM Specialised Mete orol ogical Centre

Introduction

* ASMC supports the APFP

= Offered to provide in kind technical expertise in the area of
interpreting satellite imageries and monitoring peatland/hots pots.
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and depth database
n  Require geo-referenced peatland data of ASEAN region
* Land use database

Conclusion

Thank

. o, arl'i.- .k) o ..nE Sy i :

ou
on
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Annex 10

Achievements of the on-going JST-JICA
“Wildfires and Carbon Management in
Peat Forest in Indonesia: Fire Detection
and Fire Prediction System
Component” Project

Indonesian National Instinste of Aeronautics and Space [LAPAN)

Wildfires and Carbon Management in
Peat Forest in Indonesia

Executing agendes
« Indonesie Matonal Stendardizaton Agency of
Indonesia [BSHN]
= |apan: [BCA is resporcible for tee implementation of
the Profect in-closed cooperation with [5T.
Implementation agences
1. Hokkalde Universicy
2 Universicy of Palssghe Raya [LINPAR)
3. Irsfomeesian Insriuce of Sciences [LIFT)
4. | medoreslan Natonal Instinete of Seronautscs and
Space [LAFAN)
5. Forest Research Development Agency, Minisory of

ﬂl) Forestry [FORDA)
& Minksory of Rescarch and Technalogy
5 Project sites:

'-.ﬂl' Elock C amd Forist Research Development ARency.,
Ministry of Forestry’s s of Block B of Ex-Mega
jl‘&ﬁ" Rice Project site in Central Balimantan

i
¥Q w@u
TR

Outline

Introduction on JST-JICA “Wildfires and
Carbon Management in Peat Forestin
Indonesia: Fire Detection and Fire
Prediction System” Project

Fire Detection and Fire Prediction System
(FF) component

Accomplishments of the FF component
Future plan

Wildfires and Carbon Management in
Feat Forest in Indonesia
Activities:
1. Fire Detection and Fire Prediction System
Co nent (FF: Fire Detection and Fire
Prediction)

2. Carbon Assessment Component {C4: Carbon
A5zEssment)

3, Carbon M ment Compenent [CM: Carbon
I!-Ianagtg

4, Integrated Peat Management Component (FM: Peat
Management)
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St'ru cture of FF Component
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Fire hotspot algorithm

We need to- estimate radiation from fire to detect fire.

i:l.v. Racignoe of Sabelge Cheenvsgon = ﬁﬂan'naﬁr..lﬁ&ﬂ:'“ -.”15’:'!'.".-

Fad_ Finte e =HAUMLET ) o

What we need is
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Hasckgroiind image: ASTER false color R: 22 40m G165 g B: 66 Em

Refired hotspot algorithm developed by by Dr. K Nakan et
al. (2008).
Double 5,/N ratio (a5 compared with MOD14):
804% nzare HS and 104 less false alarm
Emaldering, small fire, or slash and burn
Geographic distribution is completely different
Zuimble to decide firefighting strategy and confirm extincton
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Fire hotspot validation

To verify the hotspot data obtained by satellites, aerial
photographs were taken by the elecirically-powered
unmanned aerial vehicle (UAV) equipped with optical
camera and infrared camera.

- J

Example of thermography images of flight observation
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JST-JICA FF Component Website
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FF 2-1 Land Cover Map (Cont.)
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Annex 11

INDONESIAM PEAT FIRES AND EMISSION
REDUCTION THROUGH PREVENTION
ACTIVITIES

BAMBANG HERO

INDONESIAN POREST FIRES

N Year Remarks (ha)

| 15510 BC- 1650 AL Firstly recognized in
East Kalimantan

1 1877 Recorded lor the first
time

3 1915 B, (o

4 19821983 3, el D)

5 1987 s, (MM

6 1991 S0, (WD

7 1994 B, 110, (e

5 199771998 10 11, 0HHD, (W)

a9 200 &, Wkl (D

Total Hats

Forest Fires 1997 - 2009

= A
\————

=\ A=

Yaar
=== Todal === Forest == Mon Forest

Highest Distribution of Hotspots
1999 - 2009

- -
-

=== m
=
LR
= 2
==

i
—= T
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Peat fire

Peatland

{Aswin Usuf, 2011)

Peat moisture near smoldering zone
at plet 3and &

[Aswin Usuf, 2011

g o L B

o 4|
" Smiocldering zone

i

Peat moksture near smoldering
rone in Seney NWR Michigan USA
(Hungerford, 1996)
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Smcke Haze Map - 19 Oct 2006 (04:00pm)
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Burnt Area Bengkalis, 2000 - 2010

i N

(CHALLENGE) TO THE EMISSION REDUCTION
== INDONESIA (BAPPENAS,2009)

»emissions from oxidation of 220 Mt CO2'yr
»fire emissions estimate of 470 Mt CO2/yr

#loss of AGB of 210 Mt CO2/yr

TARGETS:

* Reduction of hotspots in Kalimantan, Sumatera
and Sulawesi -20% per year

* Area of forest burned reduced -50% compared
to the condition of year 2008

* |ncreased capacity of local government and
community in controlling forest fire hazard in
30 Operational Areas

WHAT HAD BEEN DONE ?
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The Cooperation Agreement for Indonesan National
CinideBnes Signed

¥ As a conseguence of the fires and smoke pollation in Indonesia
betwean 1982 and 1994 a cooperation agreement was made to
develop a project *Integrated Forest fire Management in Indonesia
Phase I Mational Guidelines on the Protection of Forests against
Fines".

#The cooperation agreement betweemn:

== The International Tropical Timber Organization (TTTO),

== The Common Fund for Commedities {CRC],

== The Directorate General of Forest protection and Nature
Conservation, Minisiry of Forestry,

== Faculty of Foresiry, Bogor University of Agriculiural Sciences,

<= signed on 21 October 1996

Curriculum of Basic Training consisted of

&, Law, Regulation and Policy on Forest Fire Managemsant,
B. Basic knowledze on forest fire,

C. Forest fire management,

D. Fuel source management,

E. Fire detection,

F. Fire control equipment,

5. Fire control tecnique and strategy, and

H. Mopping up

FTraining instructars come from staff and experts:

FDirectorate General Mature Protection and Conservation [PHPA),
#Faculty of Forestry IPE,

¥GTZ,

A

FUSA

FIRE DAMGER RATING 5YSTEMS

# FUMDED BY CIDA-PROJECT, SEA-FDRS STARTED ARDUND 2000
# INDOMESIAN SIDE:

+ MINISTRY OF FORESTRY

+BPPT

+ BMG

+ UNIVERSITY

+ L&PAN (Indonesian Aeronautical and Space Agency)

¥ FIELD WORKS, DATA COLLECTING, STREMGTHENING THE
COLLABDRATION, MODELING, CALUBRATING, MAFPING,
SPREADING

= OPERATIONAL COMMENCED OM ALGUST 2002
* THE PRODULCTS: MAP (FOR EARLY WARNING)
* CAUBRATING AMD ADAPTATIMG: 7777723777

MIMNISTRY OF FORESTRY

+ As a strong commitment to reduce fire n::»l:tur'rences in
Indomesia, since 2002 Government of Indon
through MI'IISIJI:II: Forestry (MoFr) has |:l..|||'|: Manggala
Agni Fire Brig im 10 fire prone provinces ( Nl::rhg
Sumatra, Riau, Riau Island, Jambi, South Sumatra,
West Kalimantan, Central Kalimdnt.un,. South
Kalimantan, East Kalimantan, South Sulawesi) with
total number of 30 Operational Area [Daeralh
Operasy Dagps,).

+ The Bngul:le consists of 107 groups with 1.605

rsonnel, is equipped with complete infrastructure
ncluding office, equipments, sh:lruge, ate).

. Addlh-::null'g,r the MoForestry has established fire
brigades in 30 Mational Park and Natural Resources
Consarvation Unit (Balsi Konservasi Sumber Daya
AlamyBKS0DA ) which consist of 60 groups of fire
brigade with 300 personnel.
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» To strengthen the fire early warning
system, supported by the AusAid and the
Landgate Intermnational (from the
government of Western Australia), MoF
has worked closely with the Indonesian
Aeronautical and Space Agency (LAPAN)
to develop Indofire hotspot monitoring
system using MODIS satellite.

» This system was launched in October 2009
and can be accessed through
http://indofire.dephut.go.id or
http://indofire.lapanrs.com.

PREVENTION

+ Since 2010, for the periods of 5 years, MoFr
and Japan International Agency (] IC.&fl has
developed a new project of the Community
Development of Fires Control in Peatland
Area, whu:h is located in Siak District — Riau
as well as Bengkarang and Kubu Raya
District — West Kalimantan.

« This 510 million Yen or approximately Us $
5.7 mililion project is aimed to strengthen the
capacity building of local people in peat
forest and land fire prevention.

COMPMUNITY BASED FIRE MANAGEMENT

= Furthermore, during the perod of 2006-2010 {and
will be continued in the futura), MoFr devel
Firg Community (Masyarakat Pedulid piMPA ) with
total number of 8.830 personels in 19 provincss :
Morth Sumatra, West Sumatra, Riau, Jambi, South
Sumatra. Lampung, Bengkulu, West Java, Central
Java, East.Java, '19 akarta, Bali, Wast Nusa
Tenggara, Weast I'-'Iahmantan Central Kalimantan,
South Kalimantan, East Kalimantan, South
Sulawesi and Contral Sulaweszi. Thizs MPA is the
front liner in preventing forest fires in the arsas
which are closed to the communitias.
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EARLY DETECTION
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KEY ELEMENTS:

»EARLY WARNING/DETECTION
SYSTEMS WORKS

»SPREADING THE INFORMATION
»RESPONSE 111111
#ACTIONS LTI

CONCLUSION

# MO MORE FIRE USED FOR LAND PREPARATION

# PREVENTING FIRES THROUGH EARLY WARNING AND
EARLY DETECTIOM SYSTEM

# PREVENTING FIRE IS BETTER THAN SUPPRESSION

& COMPLETED THE AREA WITH INFRASTRUCTURE AMND
SEILL PERSON WITH REGULARLY TRAIMING

# ESPECIALLY FOR PEAT, KEEP WATER TAELE AT LEAST no
rmore than 30 CM BELOW THE GROUND HIGH
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in 2002 Southeast Asia peatland area
decreases from 33 million ha to around 27
million ha, and 21Million or 78 % ha
of Southeast Asia peatland area
are in Indonesia

*  Sosrce:Wabyumic ol o, 2008 Wetlasd Istsmational - Indosesia Programms,
2000; 2004

Sustainable Management of Peatland Forests in Southeast Asia (SEApeat)

In 1990 Approximately 27
million or 82 % ha of
peatlands in Southeast Asia

Indonesia’'s peatlands was
estimated to be 3000 to 30
000 years old.
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(it
e

Peatland age estimation in Kalimantan

o [ ae [ e |

Lets Start with the map

®  Sours:Wetlind Imsmasioral - indonsils Pragram, 36T

AT T SELATAY

Sumatra, |} 1 o] ST
7.2 million Y | a1

5.8 million
ha
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Indonesia

Peatland Characteristic

Thickness
1-8m
to 12- 24 m
gambut Air Hitam
Laut Giam Siak Riau

*  Sosrce : Wabyumio st al, 2006 Wetlands intemational - indornls Progremma,
201 2004

Sawrre : Dipe Sarrindl Gaie HIDROLO0 LAMAM CAMBIT DAN
PIRAMANNTA, [ALAM WELESTARLAN LAMAM CAMBUT TROPE, 30LY;

Fim Pae Ghan

Indonesia

Peatland Characteristic

Sumatra,
7.2 million
ha

Type of dome
coastal peatland
basinal dome-shaped
peatland
&

T
EICEERTELS *h

.....

= Source : Dips Swrindl Rl MIDROLOGH LAHAK CAMBUT DaN PERAMA NATA DALAM
BELESTARLAN LAMAM CAMBUT TROPE, 2011
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Sumatra peatland area
grouping based on its

thickness

Very shallow (< 50
cm)

Sumatra, Peatland area distribution
mainly on low lands along east
coast line

56,1 ¥ of total Sumatra’s

0,682 million ha peatland area

Riau 4,044 millien ha

South Surnatra 1484 million ha

Shallow/Thin (50 - 100
cm)

1,241 million ha Jambi 0,717 million ha

Moderate (100 - 200
cm)

illi Morth Sumat 0,325 million ha
2,327 million ha ONLRE SR I million

Manggroe Aceh D 0.274 million ha

Deep (200 - 400 cm) [1.246 million ha Weast Sumatra 0, 210 million ha

Very Deep/Very Thick Lampung 0,88 million ha

(> 400 cm - 800 cm) 1,705 million ha

Benghkulu 0, 63 million ha

N
if

Hi|
r
i I R Y

TN TELATAY

il
[

H

Kalimantan

5.8 million
ha
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i
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Peatland area based on its
Kalimantan peatland area grouping
based on its thickness

Peatland area based on its areas
length in Kalimantan

Central Very shallow (< 50 ¢m) | 0,190 millionha | ( 3,3 %)

Kalimantan

52,2 % of Indonesian

3,011 million ha peatland area)

Shallow /Thin (50 - 100
cmy)

1,741 million ha | (30,2 %)

30,0 % of Indonesian

West Kalimantan | 1,730 million ha peatland arsa)

Moderate (100 - 200 cm) | 1,391 million ha | (24,1 %

12,1 % of Indonesian Deep (200 - 400 cm) 1,105 million ha | (19,1 %)

East Kalimantan | 0,697 million ha peatland area)

Very Deep/Very Thick .
(> 400 cm - 800 cm) | 1-065 million ha | (18,5 %)

5.7 ¥ of Indonesian

South Kalimantan | 0,278 million ha peatland area)

Extreme deep Peatland 0,278 million ha {4,39@

(= 800 cm-14m)

Ei!'.|!

ANERTR EARERRRN N

= 8= = Papua
' | Eeme=all 8 million

ha

e ;
== i ey T ETILL S

= Source : Weyenio s al, 2008; Weilands inismasional - indonesis Frogramms,
2001; 2004
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Papua Peatland area distribution

Papua Province

5,689 million ha

71.3% from Papua
peatland total

East Irian Jaya Province

1,311 million ha

16.4% from Papua
peatland total

West Irian Jaya Province

0,974 million ha

12_.2% from Papua
peatland total

Papua peatland area grouping
based on its thickness

Very shallow (< 50 cm)

180,493 ha

(3,3 %)

Shallow /Thin
(50 - 100 cm)

5,376,379 ha

(30,2 %)

Moderate
(100 - 200 cmy)

701,236 ha

24,1 %

Deep
(200 - 400 cmy)

1,717,347 ha

(19,1 %)

*  Sosrce : Walramio st al, 2006; Wetlands intemational - indzrnla Pogramms, *  Source : Wafrvento st al, 2008; Wetlasch intermnational - indonesls Programme,
2001; 2004 Z001; 2004

SOURCES:

Wahyunto, Suparto, Bambang H., dan Hasyim Bhekti.
2006. Sebaran Lahan Gambut, Luas dan Cadangan
Karbon Bawah Permukaan di Papua. Proyek Climate
Change, Forests and Peatlands in Indonesia. Wetlands
International - Indonesia Programme dan Wildlife
Habitat Canada. Bogor.

Wetlands International - Indonesia Programme. 2003.
Peta luas sebaran lahan gambut dan kandungan karbon
di pulau Sumatera 1990 - 200

Wetlands International - Indonesia Programme. 2004
Peta sebaran lahan gambut, luas dan kandungan
karbon di Kalimantan 2000 - 2002.

Page, SE. & ].O. Rieley. 1998. Tropical peatlands: a
review of their natural resource functions, with
particular reference to southeast asia. Intl. Peat Jornal,
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Annex 13:
Break-out Group I: Enhancement/integration of existing systems

Group members

ASEAN Peatland Forests Project (APFP) &
Sustainable Management of Peatland Forests in Southeast Asia (SEApeat)

1

Mr. Kang Thean Shong Malaysia, Malaysian Meteorological Department
2 o . Brunei .
Mr. Abdul Azis bin Haji Mohamad Fire and Rescue Department
Darussalam
3 Prof. Dr. Bambang Hero Saharjo Indonesia, B Bogor Agricultural University (IPB)
4 Directorate of Forest Fire Control, Directorate
Mr. Kurnia Rauf Indonesia, General of Forest Protection and Nature
Conservation, Ministry of Forestry
5 Mr. Mulyono Rahardi Prabowo Indonesia, The Center of Meteorology for Public
6 Mr. Purwasto Saroprayogi Indonesia, Ministry of Environment
7 Directorate of Forest Fire Control, Directorate
Mr. Sumantri Indonesia, General of Forest Protection and Nature
Conservation, Ministry of Forestry
8 Ms. Nathalia Marthaleta Indonesia, ASEAN Secretariat
9 Mr. Faizal Parish Malaysia Global Environment Centre
10 Mdm. Nor Rashidah Mohd. Ghazali Malaysia, Department of Environment
11 Mr. Mohd Amir bin Ismail Malaysia, Department of Environment
12 Environmental Management and Climate Change
Ms. Nor Azura Md Ali Malaysia, Department, Ministry of Natural Resources and
Environment
13 Assoc. Prof. Dr. Ahmad Ainuddin . . . .
. Malaysia, Universiti Putra Malaysia
Nuruddin
14 Mr. Chiam Keng Oon Singapore ASEAN Specialised Meteorological Centre (ASMC)
15 . . Department of National Park, Wildlife and Plant
Ms. Chonthida Chernkhunthod Thailand, .
Conservation
16 Mr. Khairul Azman Mohamad Malaysia Global Environment Centre (GEC)
17 Ms. Chin Sing Yun Malaysia Global Environment Centre (GEC)
18 Ms. Lew Siew Yan (Serena) Malaysia Global Environment Centre (GEC)
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Is there a need for enhancement of existing FDRS systems?

In general the systems used in Indonesia and Malaysia/Regional level are good. In the last 2 years, the

systems have been improved by:

a)

b)

Expand the sites for data collection, inclusion of overlays of peat distribution and Google maps in
Malaysia;

Enhance data generation (AWS and satellite data) and addition of short and medium term
forecasting in Indonesia.

However, there is an urgent need to make some further enhancements, including:

a)

b)

d)

e)

Further fine tuning and calibration of the indices

E.g. Use of Duff Moisture Code vs Drought Code for drained peatlands
Possible different threshold for drought code in Mekong region
Improving meteorological data availability

E.g. Enhancing information submitted by countries to WMO database, adding new automatic
weather stations

Inclusion of Additional data layers

E.g. fire prone areas, peatlands

Enhancing the prediction and early warning capability

Short term (1-7 days) medium term (1-2 months)

Enhancing use of the information in the system

Dissemination to local users and development of SOPs for action.

These are discussed further below:

a)

b)

Verification and further fine tuning and calibration of the indices

® Information in the FDRS need to be cross checked with the on the ground situation

e System needs to be continually monitored/adjustment — for example System in Canada is still
being adjusted after 60 years.

® |mportance to calibrate the data for accuracy

® May need to consider sub-region differences and consider differences in major fuel types
between e.g. southern and northern ASEAN.

Preliminary testing in Malaysia in 2011 indicated that Duff Moisture Code may be a better indicator
of fire risk for drained/degraded peatlands vs. Drought Code may be better for intact peatlands.

Recent research indicates a possible different threshold for the drought code in Mekong region.
Analyses can be done for frequency of hotspots in areas with different FDRS danger levels.
Improving meteorological data availability

Two countries in the region (Cambodia and Myanmar) are not currently submitting data to WMO
database and so MMD cannot access the data to prepare FDRS maps for these countries
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Countries can enhance the data availability by adding new automatic weather stations (AWS) or
enhancing level of information submitted to WMO database.

New stations can be established near fire prone peatlands (as has been done in Malaysia with the
new station next to raja Musa PSF).

Satellite data is being used by Indonesia to supplement data in areas without AWS.
Malaysia is considering use of radar to expand rainfall data availability.

Inclusion of Additional data layers
Four specific actions for additional data layers to be included in FDRS maps were identified:
® Peatlands
® Fire prone areas
® Geographic features (roads, rivers, towns etc.)
e landuse

Other possible data could be Fuel type and ground water level/soil moisture
The initial priority for inclusion were Peatlands, Fire prone areas and Geographic features

Concerns on using an overlay with landuse map is that it may cause the image to be overcrowded
and also that land use classification varies between countries — with e.g. Indonesia having 22 land
use categories and Malaysia only 10.

Information availability

Information availability was reviewed for all countries in the group as follows:

Potential information for Malaysia Indonesia Thailand Brunei
overlays
Land use Map X X X X
Peatland distribution X X X X
Fire prone area X X X X
Geographic data x (Google X X X
Earth)

Malaysia has already started overlay of peatland map and Google earth (for geographic data),
Indonesia is in the process of overlaying peatland distribution & fire prone area.

MMD can help Thailand and Brunei if basic information is provided.
Enhancing the prediction and early warning capability

Indonesia has proposed to incorporate Short term (1-7 days) medium term (1-2 months) forecasting
into the FDRS system.
Malaysia is experimenting with 2-3 day forecasting.
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Constraint with forecasting is the complex models and the large amount of data and long model run
time.

For regional level this could be simplified by use of simpler models for indicative (less accurate — but
maybe adequate) predictions.

This could be refined at country or site level through local weather prediction systems

Regional system should have both existing ground situation and develop longer range forecast. E.g.
3-10 days forecast for regional use and general reference then country to modify based on national
condition.

Enhancing use of the information in the system

It is very important to enhance the use of the information in the system and use it for fire
prevention and control purposes.

There is experience in different countries in how to engage local users and communities.

It is important that information and alerts are given in a way that is easily understood by the
respective target audiences.

Indonesia (Ministry of forestry) has experience in promoting the use of the system to plantation
companies and local communities. They developed simple information sheets, display boards and
flags to signify danger rating as well as use of mascots and simple ways for local community to
update information based on rainfall even if they don’t get a formal update.

Clear interpretation/guidance is needed on the actions needed by different stakeholders based on
the Danger level is needed.

The system should also be publicised better e.g. through workshops, training courses and mass
media

For example

o MMD since 2011 is organising a regular Climate Forum to promote information in
predictions/warnings related to floods and haze.

o MOF Indonesia has installed 30 Automatic Weather stations near peat, 60 personnel trained for
peat fire risk assessment and warning

o Indonesia has trained the plantation on the action to be taken based on the FDRS.

Do we need Regional or country system or both?

It was agreed that we need both country systems in large countries with significant areas of peatlands or

fire prone areas (such as Indonesia and Malaysia) as well as regional systems to provide guidance for
other countries with les significant fire problem or less capability to establish own system.
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Regional system

e Regional system to continue to help countries without own system (i.e. all ASEAN countries except
Indonesia and Malaysia).

e Atregional level, dissemination of information and better information sharing for all countries is
crucial.

® However, if different threshold is used for the south ASEAN country and North Mekong countries,
the change of source code will need to be considered.

Country system

e Country system for country with more info/capacity.
e Training is important for local agencies/people

Do we need a standard system design or it can be varied?

Currently both the country (Malaysia and Indonesia) and the Regional systems are based on the
Canadian FDRS system.It was agreed that the use of the Canadian system should be maintained as it has
enabled FDRS to operate for 10 years in the region.

For the future it is important to obtain updated or open source versions of the software to enable
enhancement of some of the features. For the country systems — adjustments could be made if
necessary to the features and maybe thresholds of the system — according to local situations and needs
of users. Cooperation between existing FDRS agencies i.e. MMD (Malaysia) and BMKG (Indonesia)
should be maintained and enhanced to enable sharing of experience and joint development of new
features.

What is role of Hotspot data in relation to FDRS?

Hotspot data can complement FDRS information — however once a fire becomes large enough to be
detected as a hotspot it will be difficult (especially for peatlands) to control.

It is more important to focus on the use of FDRS for prevention measures.

Hotspots can be used to validate threshold levels for FDRS —i.e. by comparing hotspot occurrence with
different Fire danger levels.

It is useful to overlay hotspots on Fuel type (e.g. peatlands) and Fire prone areas — to enable special
alerts to be given e.g. based on number of hotspots on peat.

Recent work has indicated that MODIS satellite appears more sensitive and efficient in detecting
hotspots and minimising false alarms. Recent refinement of the algorithms for MODIS has enhanced the
accuracy further. It is recommended that use of MODIS for hotspot determination is enhanced.
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It is noted that ASMC still uses NOAA data as the main hotspot detection system to enable comparisons
over long time periods on the trends. However it is suggested that ASMC in future monitors MODIS in
parallel with NOAA.

ASMC is also encouraged to overlay hotspot information on fire prone areas and peatlands to enhance
options for alerts as well as determine trends in hotspots and results of fire prevention measures.

Ground truthing of hotspots remains an important issue as well as feedback on results to ASMC and
hotspot monitoring agencies.

What opportunities and benefits from linkage with other Networks related to
fire and FDRS

Several existing networks or mechanisms were identified which could be linked with FDRS activities in SE
Asia including

® Global Fire Monitoring Centre — based in Germany
® Global Observation of Forest and Land Cover Dynamics (GOFC-GOLD) - Fire Mapping and Monitoring
Theme

At a regional level links could be made with

e ASMC,
e SE Asia Regional GOFC-GOLD Network (SEARIN),
e SEA Regional Wildfire Science Management Network ( regional network of the GFMC)

The benefits of such linkages could include

a) Technical aspect for the refinement of the system
Collaboration with regional and global fire related networks could facilitate input into the further
development and refinement of the FDRS systems and access to data sets on land cover etc. for
overlays.

b) Operational — EWS/outreach
Linkage to the networks could enhance learning and exchange on outreach and development of
early warning systems based on FDRS.
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Annex 14

Break-out Group Il: Enhancement/integration of existing systems

Group members

Dr. Orbita Roswintiarti Indonesia Indonesian National Institute of Aeronautics
) and Space (LAPAN)
1 Mr. Keo Piseth Cambodia Wetlands and Coastal Zone Department
2 Directorate of Estate Crop protection of The
Mr. Djayawarman Alamprabu Indonesia Directorate General of Estate Crops Ministry of
Agriculture
3 Mr. Huda Achsani Indonesia Ministry of Environment
4 Mr. Kukuh Ribudiyanto Indonesia The Center of Meteorology for Public
5 Ms. Riena Prasiddha Indonesia ASEAN Secretariat
6 Ms. Oudomchit Bouangeun Lao PDR Department of Meteorology and Hydrology
7 Mr. Ahmad Fairudz Bin Jamaluddin Malaysia Malaysian Meteorological Department
8 Mr. Tan KahPoh Malaysia Malaysian Meteorological Department
9 Forest Plantation and Forest Protection
Ms. Murni Bt. Samsuddin Malaysia Division, Forestry Department Peninsular
Malaysia
10 Ms. Nurizana Amir Aziz Malaysia Malaysian Meteorological Department
11 Mr. Azmi Bin Che Man Malaysia Jabatan Bomba dan Penyelamat Malaysia
12 Prof. Dr. habil. Biswajeet Pradhan Malaysia Universiti Putra Malaysia
13 . . King Mongkut's Institute of Technology
Dr. NarisaraThongboonchoo Thailand
Ladkrabang
14 o Climatology and Agrometeorology Division
Mr. Anthony Joseph R. Lucero Philippines
PAGASA
15 Mr. TY Chee Malaysia GEC
16 Ms. Julia Lo Malaysia GEC
17 Ms. Noor Azura Ahmad Malaysia GEC
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Should we focus on regional or country system or combination?

We need both regional and country system. However, regional system needs more contribution from
member countries. The countries with no experience on FDRS will have to figure out how to find source
of required information for FDRS in their own countries. The involvement will start from sharing the
data for regional system and then build their own countries system when have enough experience and
resources. There are also technical issues on the current system since we could not keep up with newer
version of FDRS such as GIS software and operating system. Although there is an urgent need of FDRS,
the synchronization depends on each country.

What are the gaps that need to be addressed?

There are different need/applications among regional and country system. Regional system usually use
to present which countries are at risk for fire while country system may be used for different purposes
such as for farming, harvesting, etc. As a result, we need to build a system that fit their needs. It is also
acknowledged that there are different on knowledge about FDRS. The inexperience countries need to
gain more experience from the countries that have more experience. There are also missing
data/information from several countries such as Cambodia, and Myanmar, therefore it needs to figure
out whether it is a technical or data communication issue. Running a met model such MM5, WRF and
etc. to fill in missing data should also be considered. We need to review and gain more knowledge on
some technical term and definition such as definition of DMC & DC. It is also noted that overlay with
Peatland/ forest cover/fire prone area is more complicated than we thought.

Do we need a system to meet the need of South ASEAN and North Mekong
countries?

Yes, even though there are differences in need /application.
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Annex 15: Discussion Outputs (Group 1 — Malaysia and Brunei)
Who uses the system at present?

® Forestry Department

e Department of Environment (DOE)

® Natural Resources and Environment Board (Sarawak)
e Department of Agriculture (DOA)

e Fire and Rescue Department

e Potential future users

e Plantations (FELDA, Sime Darby, MPOB, LGM, etc.)

® Drainage and Irrigation Department (DID)

® Mineral and Geoscience Department (MGD)

e BKN —act as planning and coordination, came in when needed
e Universities

e State government

e |ocal government

® NGOs

® | ocal communities

How users use the application

e Forestry Department/DOE - use for patrolling the forest reserve related to fire prevention

e DOE/ NREB (Sarawak) - as an additional information to approve the large scale burning/ controllable
burning

®  Fire Department - fire mitigation

Potential for new users

e DOA - fire prevention in agricultural areas

e DID - to check the dam water level in peat areas

®  MGD - tube well and fire prone operation

e BKN - drought operation

® Universities - use for prediction modelinglong term risk and vulnerability, susceptibility
e State government - fire prevention & resource allocation for disaster units

¢ NGOs —awareness, fire prevention

® |local communities — education, fire prevention

® Local government — prevention, patrolling, resources, awareness

How to outreach/promote

e exhibition
e forums (e.g. Climate forum)
® road shows
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® training courses

e workshops

* mass media— TV news/ newspaper/ social network/ radio
® billboard/ signboard (e.g. DOE, Forestry department)

® Inclusion in SOP for fire prevention and fire control

e DOE already have the SOP under the Peatland programme which is based on the rainfall. MMD can
send report daily to ensure continuous monitoring.

®  FDRS can be used to decide the size of the patrolling team based on the FDRS level such as medium,
high etc.

e DOE can use the FDRS as a trigger data (supportive data) in their SOP.

e Action — Modification of DOE SOP to better include revised FDRS system.

e Development of Generic SOP for FDRS

Steps for Malaysia to refine the national system

e Using open source/updated software from Canada
e Evaluate to use radar data for areas with few AWS
® long term forecasting — can link to development of
o susceptibility map
o hazard map
o risk map
o vulnerability map
e Short term forecasting (1 — 3 days)
® OQverlay of fire prone areas for FDRS system
e QOverlay of forest reserves
e Report results of workshop to National Haze Action Committee 22 March 2012
e Report to Regional workshop in Brunei on 23 March
® Include FDRS in World Meteorological day activities
® Include FDRS in outreach and education programme of MMD and other agencies
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Annex 16: Discussion Outputs (Group 2 - Indonesia)

Indonesian Commitment on how to move forward with FDRS

Recognize needs

1.
2.

Formal decision to use FDRS as one of the tools for early warning system

Review for accuracy and limitation of existing FDRS system — fdrs forecast and its seasonal
prediction

Enhance the existing system

® |ntegrate with fuel map and peat map
e |dentify fire prone areas for four (4) pilot provinces: Central Kalimantan, West Kalimantan, Riau
and south Sumatra

Identify agencies/ who's doing what

e MOE : national focal point, national coordinator, monitoring and evaluating

® BMKG : weather forecast, FDRS forecast, seasonal prediction, FDRS seasonal prediction
®  MOF : ground check, FDRS user

e MOA : peatland map, FDRS user

® |PB: modeling and data

e |APAN: modeling and data

FDRS users

®  Ministry of Forestry

®  Ministry of Agriculture

e National board for disaster management (Badan Nasional Penanggulangan Bencana, BNPB)
e Kementerian Koordinator Bidang Kesejahteraan Rakyat (MENKOKESRA)

®  Provincial government

® Police

® Manggala Agni (Fire Prevention Community)

Target

e April: FDRS formalisation draft (TOR, proposal FDRS enhancement
® June —July: assessment calibration
e September: trial on the new calibration
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Annex 17: Discussion Outputs (Group 3 - Mekong Sub Region and
Philippines)

Focal point

Identification of Technical focal point

e Thailand, Lao PDR, and Philippines: could identify the technical focal point

¢ Cambodia and Myanmar: need to go back and discuss with Haze agreement focal point to assign a
technical focal point

Mechanism to establish country level FDRS

®  Go back and convince policy maker (director, minister) to make commitment

e Form technical working group

e Capacity building: Training and find resources/information to establish the system for the country
e Establish a system, Pilot testing and refinement

e Develop Standard Operation Procedure (SOP) for stakeholder/institution

Obstacles and limitations

e Each country will need allocate funding and resource to establish and maintain the system

e If there is no internal resource, they might seek funding from international funding agency.

® How to communicate with policy maker to see benefit of FDRS?

e Thailand need more sophisticated system than regular fire danger rating system, i.e. Fire Behavior

Other issues

® Philippines have already committed to establish FDRS and looking for more detailed technical
information such as document, software, etc. to start the project
®  Philippines could request guidance from MMD on the process to establish the system
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