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CLEAN AIR IN ASEAN THROUGH I0T-BASED PEATLAND MONITORING

Red skies in Jambi caused by haze filtering out

sunlight

ASEAN+
Monday, 23 Sep 2019
9:29 AMMYT

0000
00

W

JAMBI: The skies turned red here on Sunday (Sept 22) due to the haze, caused by
widespread forest fires, that has risen to the upper levels of the atmosphere, reports
Sinar Harian.

The Malay daily reported that Indonesia National Board for Disaster Management
information chief Agus Wibowo Soet had explained that the phenomenon, which was
also known as "Rayleigh Scattering”, was caused by the movement of haze away from
hotspots.

Indonesian astronomer Marufin Sudibyo also explained that the skies did not turn red
because of a sudden increase in temperatures.

“Rayleigh Scattering happens when sunlight is dispersed by smoke, dust or airborne
particles that filter shorter wavelengths and release longer wavelengths that are in the
orange or red spectrum, making the area appear to be dim and red," he said.

Marufin also told Sinar Harian that in the Jambi situation, the density of the micro- anc
nano-particles in the air was large enough to make it much more dense than the normz
atmosphere.

However, he stressed that the phenomenon did not have any adverse effects on human
vision.

Haze: Still no respite for Malaysians

NATION

Monday, 23 Sep 2019
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PETALING JAYA: There is no respite for Malaysians from the haze, as many areas are
recording polluted air levels or are at the brink of breaching the “unhealthy” mark.

This is despite forecast that the haze may lift soon.

The geographical scope of the haze has widened, with more parts of the country
experiencing polluted air.

As of Spm yesterday, the number of areas with high API readings across the country
rose to45.

This was a stark contrast to only 18 areas which were classified as having unhealthy or
very unhealthy APl levels at 5pm on Saturday.

Very unhealthy air quality levels were recorded at Johan Setia in Klang (208) at 5pm
yesterday, while Sri Aman peaked at 205.

NEWS  NATIONAL

To blunt impact of forest fires, Brunei to
introduce new law to tackle open burning

Incidents of open burning recorded daily in past year

Wardi Wasll

O AUGU 5,2019
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BANDAR SERI BEGAWAN - Brunei is set to introduce a law that will tackle “rampant” open burning in
an effort to mitigate bush and forest fires.



HEALTH IMPACT DAN SDG

: : Estimated Aggregate Incremental Cost of
Environmental Economic : o
Health Impact the Haze Damage in Malaysia in 1998
Impact Impact RM (million)

Peatland forests are the Air pollution can lead to In 2015, fire and haze cloudseedling
largest carbon storage [3]: cost n Indonesia: Cost of Fire Fighting
* Memory IOSS USD]'G']' bI"Ion - t\N.Ice Decline in Fist Landing
Forest fire was predicted to * High blood pressure the cost of reconstruction Flight cancellations
burn peat to a depth of ° Respiratory illness fO”OWing the 2004 —
100cm and produced C€O2 (asthma, pneumonia) tsunami [2] y
emissions of 6,355,809 *  Risk of lung cancer in productivityfoss
tonS/ha [1] non_smokers Cost of lliness

[1] Ambar Tri Ratnaningsih and Sri Rayahu Prasytaningsih 2017 IOP Conf. Ser.: Earth Environ. Sci. 97 012029, ‘The
Characteristics of Peats and Co2 Emission Due to Fire in Industrial Plant Forests’,
https://iopscience.iop.org/article/10.1088/1755-1315/97/1/012029/pdf

[2] The Cost of Fire An Economic Analysis of Indonesia’s 2015 Fire Crisis

https://documents1.worldbank.org/curated/en/776101467990969768/pdf/103668-BRI-Cost-of-Fires-Knowledge-Note-PUBLIC-
ADD-NEW-SERIES-Indonesia-Sustainable-Landscapes-Knowledge-Note.pdf

GOOD HEALTH
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[3] World Economic Forum

https://www.linkedin.com/posts/world-economic-forum_air-pollution-affects-every-cell-in-the-human-activity- due.to {1, itilR of pIGYON:
7105474950311878656-1ISi?utm_source=share&utm_medium=member_desktop they Pecome black.
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PROGRAM MENCEGAH
KEBAKARAN TANAH GAMBUT

UNTUK MENGATASI JEREBU DI MALAYSIA

TABURAN TANAH GAMBUT DI MALAYSIA

Malaysia memiliki kawasan tanah gambut seluas 2.56 juta hektar meliputi kira-kira 7.74% muka bumi negara
ini manakala keluasan hutan paya gambut juga adalah jenis hutan kedua terbesar selepas hutan darat.

0
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100

1,645,585 ha

Sarawak

200,600 ha 8

PETUNJUK

Tanah gambut (Keluasan: 2,560,341 ha)*

* Sumber peta tanah gambut: Jabatan Pertanian Sabah,

Jabatan Pertanian Sarawak dan
Jabatan Pertanian Malaysia



CASE STUDY: INNOVATION ON TECHNOLOGY-BASED
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Forest Fire Detection System (FFDS).
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NET-PEAT: Networked ASEAN Peatland
Forest Communities for Transboundary Haze
Alert

USS. Mission to ASEAN (USASEAN) ©

2021 @
Inspired by her sons’ health issues with asthma, exacerbated by the annual haze in the region due
to peatiand forest fires, 8Malaysia s representative in the 2021 Science Prize for Women
supported by USAID - US Agency for Intermational Development and UL Professor Aduwati Sali of
Universiti Putra Malaysia. focuses her research on peatland monitoring and management to
prevent the frequent haze pollution in the region.

Learn more about her work here: https//bit ly/3cuT4Rt
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Gold Medal, ITEX 2024
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NAPC AND NET-PEAT: 10T SYSTEM DEPLOYMENT
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NETWORKED
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Peatland
forest fire
detection

Real time loT-based
peatland monitoring

Alert system and
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peatland forest fire

System deployed:
Jan 2020 (no fire
occurrence observed
at monitored plot)

Site Implementation
1

“ Distance ~ 150m to 1km
===
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Cost effective by
using LoRa
transmission
technology

Cost of fire
suppression in
Selangor: Up to
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Peatland Data
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Level (GWL) in
peatland

Mitigation of
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NAPC AND NET-PEAT

JABATAN WETEOROLOCT BLALAY LA s
@ & MYCUACA v2.0
Muat Turun Aplikasi ini Melalui
App Store dan Google Play

.

= coma 0o %40
STl Baliwo

Doty 7

i g - 000 osy Maklumat Cuaca Kini

s :

st o g di Hujung Jari Anda

Sol Water Temperatre  Calsus 0-100 &

sl - S S E ’ e

el R T B ! 5 -

-

Sol Water Temperature  Celsius 0-100 N

B | 10 N
S

InSitu Rugged (Water
)

Sensor  Soi Water Temperalure  Celsius 0100 o
ic Sol mosture Cb (consbars)  0-200 -
InSity Rupged (Water  met 30 (Burst40)
ove)

Sensor  Sol Water Temperature  Celsius 0100
N Sl moisture Cb (centbars)  0-200
M In-Situ Rugged (Water  meters. 30 (Burst40)

Dibowohon ey jatclon Wetearclog Malaysa

88 NAPC Showcase / MY ENVIRONMENTAL SENSORS DATA ILLUSTRATIO!
MY-SWO: Solar Radiati. MY-SWO: UV Radiation MY-SWO: Precipitation MY-SWO: Reference Data Parameters

PACHIC OCEAN " MY SWO0 Data Parameters

Parameter Range Resolution
Air Temperature -40°C +80°C 0
Air Humidity 0-100% 0.1
Air Pressure 150 - 1100hPa
Wind Speed 0-60m/s

MY-SWO: PM 10 MY-SWO: PM 2.5 MY-SWO: PM 1.0 Wind Direction 0-359

4ug/m3 Precipitation(Rain) 0-100mm/hr 0.01mm

Luminance 0-200K lux 1 Lux

Solar Radiation 0-2000 W/m2 1 W/m2

eatland Data Analytics for
Forest Fire Estimation

0-2000 W/m2 1 W/m2

0-500ug/m3 1 ug/m3

— MY-SWO: PM 10

Integration with FDR
for Alert System



3 NAPC Showcase / NAPC DASHBOARD

LAUNCHING OF NAPC DASHBOARD

NAPG /

NAPC: Networked ASEAN Peatland Forest Communities

Welcome to # NAPC: Networked ASEAN Peatland Forest Communities
Project Members
MIMOS Berhad, Universiti Putra Malaysia, Universiti Teknologi Brunei —
Bogor Agricultural University, Badan Pengkajian dan Penerapan Teknologi (BPPT), Indonesia
BRUNEI TIME KUALA LUMPUR TIME JAKARTA TIME
20210519 2021-05-19
14:22:22 14:22:22
+0B 00 +08 +08:00 +08

NAPC: Networked ASEAN Peat Swamp Forest Communities NAPC MY PROJECT VIDEC Dashboard NAPC
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FFDS: Forest Fire Detection System

Why Kuala Baram?

MALAYSIA

Continuous hot, dry weather sees
75ha of land in Kuala Baram burnt

For the freshest news, join The Borneo Post’s Telegram Channel and The Borneo Post on Newswav. n
> X

| Bushfire breaks out at Kuala Baram village, burns over 2 acres

SARAWAKX

Photo shows the extent of last night’s fire at Kampung Nelayon 5. - Bomba photo

MIRI (Aug 1): Firefighters successfully extinguished a bushfire that broke out in

Kampung Nelayan 5, Kuala Baram here last night.

The Lutong fire station said an emergency call was received at 7.50pm.



Fire Danger Rating System (FDRS)
Jabatan Meteorologi Malaysia
Kementerian Sumber Asli, Alam Sekitar & Perubahan Iklim

FDRS - Malaysia NWP Data

06-05-2023

Kuala Baram, Miri,
Sarawak

/
NAPC/NET-PEAT

What if we add another
layer, specific for
peatland forests?
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eatland forests are th\ /Cost efficient loT /Remote sensing

largest carbon storage system using (geospatial) + V|suaI
LoRA/4G/5G/satellite + ground (loT) data
Forest fire was predicted technology
to burn peat to a depth Localised Fire
of 100cm and produced Informed decisions Danger Rating
CO2 emissions of with big data analytics System (FDRS)
6,355,809 tons/ha [1] Indices
Mitigation of climate \ /
In 2015, fire and haze \change effects

J

cost in Indonesia:
uUsD16.1

billion - twice the cost of
reconstruction following
the 2004 tsunami [2]
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SCIENTIFIC CONTRIBUTION: INTELLECTUAL PROPERTY (IP) ¢7247zw7, 6 corriisnrs)
\\\‘-

GIS Characterisation or Fire Weather Index (FWI) in Peatland Forest (Flowchart) - LY2024W08392

\ GIS Characterisation or Fire Weather Index (FWI) in Peatland Forest (Source code)- LY2024W08592

Patent "System and Method for Predicting Peatland Forest Fires - Pl 2024003825

Copyright ‘Sourcecode interface for Machine Learning (ML) Formulation to Predict Drought Code (DC)" —
Source Code — LY2023W06590

Copyright ‘Estimation of Ground Water Level (GWL) for Tropical Peatland Forest Using Machine Learning
— Manual and Source Code’ — LY2023WO1545

Copyright ‘LoRA Optimisation for Peatland Monitoring — Manual and Source Code’ - LY2021W06024

Copyright ‘Data Analysis for Peatland Monitoring — Manual and Source Code’ - LY2021EO6013
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The International Expo on Innovation and Technology
AVirtual Event ———

International Innovation Awards
e
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ADUWATI SALI, NUR LUGMAN SALEH, LIEW JIUN TERNG, AZIZI MOHD ALI,
BORHANUDDIN MOHD ALI, SHARIFAH MUMTAZAH SYED AHMAD,
AINUDDIN AHMAD NURUDDIN, SHERIZA MOHD RAZALI, NORDIN RAMLI,
HAFIZAL MOHAMAD,

NOBUYUKI ASAI, NAOMI TERADA

UNIVERSITI PUTRA MALAYSIA
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icT
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Sheriza Mohd Razali
Universiti Putra Malaysia (UPM)
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loT-Based Peatland Monitoring with
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PUSAT PENYELIDIKAN WIRELESS AND PHOTONICS
NETWORKS RESEARCH CENTRE (WIPNET) DAN INSTITUT
INTROP UNIVERSITI PUTRA MALAYSIA

Produk Inovasi

NET-PEAT: SISTEM PENCEGAHAN DAN AMARAN AWAL
KEBAKARAN TANAH GAMBUT MENGGUNAKAN SISTEM loT

di atas kemenangan

JOHAN
KATEGORI INSTITUT PENGAJIAN TINGGI
ANUGERAH INOVASI NEGERI SELANGOR (AINS)
TAHUN 2022
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THEME: CLEAN WATER AND CLEAN AIR
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k i s Peatland Monitoring in Malaysia with IOT Systems :

Preliminary Experimental Results
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DR. WIDA

stant Profess
at the Universiti
Teknologi Brunei
and Brune
Finalist for the
2020 ASEAN-U.S
Science Prize for
Women for her
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Vie all 15 comments
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National Finalists

The United Stales Gevermment through the LLS. Agency fot Intermational Development (USAID),in partnership with the
Association of Southeast Asisn Natiors (ASEAN) and Underuriters Laboratores (UL) are collsborating to sirengthen ASEAN
science and technology capacity end gendar equaliy and impeovement through the annual ASEAN-ULS. Science Prize for
Women The 2020 Prize will provide promising, ASEAN-based, earty- ko mid-career femae scientists with recogsition
awards from ASEAN and the US Govemment for their academic and professionsl achievements.

The ASEAN-US. Scince Prizs for Wemen 2020 supported by UL focusses an the theme of The Preverntive Healthcare.
The prize seeks to award two Lalented, early career wamen from the ASEAN region working in applied science.

The top twe finalists will consist of ane first prize winer that will eceive 8 LISD 20,000 award and one honarable mantion
that wil receive a USD 5,000 swsrd.

‘The 10 National Finalists of the Prize 2020 are below. Please click on the finalists name to see their bio.
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U.S. Mission to Asean (USASEAN) @
" 5 Julai jam 11:221PG - Q

Inspired by her sons’ health issues with asthma, exacerbated by the
annual haze in the region due to peatland forest fires, #Malaysia =
representative in the 2021 Suence Prize for Women supported by

| elopment and UL, Professor
Aduwati Sali of Universiti Putra a, focuses her research on
peatland monitoring and management to prevent the frequent haze
pollution in the region.

USAID - US Agency fo

Learn more about her work here: https://bit.ly/3cu74Rt @

. ANUGERAH INOVASI NEGERI SELANGOR (AINS)
TARIUN 2022

JOHAN

Pusat Penyelidikan Wireless and Photonics Networks Research Centre
(WIiPNET) dan Institut INTROP UPM
NAPC/NET-PEAT: Networked ASEAN Peatland Forest
Communities for Transboundary Haze Alert

upm r') i upm €3 Fakulti Kejuruteraan Universiti Putra Malaysia
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Komputer Dan Komunikasi, Fakulti Kejuruteraan,
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UPM, Mimos partner to develop loT-based early warning
system to curb peat fires

TURUSAN yarg sk an unth mermanciaph n kwasan bering
8 ey gamt agar (xioh i tartisk

By

ital News Asia August 18

* During impending heatwave, peat forests are susceptible to fire
* New loT system uses sensors to make itoring of peat conditi easier

SOCIAL
INNOVATION
AND
PEER LEARNING
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Vell, it seems that on top of a global pandemic, Malaysians will now have to hunker down for a period

of heat and dryness. The Malaysian Meteorological Department had recently predicted that the country

will experience a dry spell caused by the Southwest Monsoon season, which is expected to continue
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Khairy Jamaluddin ...
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SITUATION REPORT

MALAYSIA

GETTING TO THE
ROOT OF PEAT FIRES

RESEARCHERS PROPOSE INCREASED COLLABORATION

EY MOHD ZAHIRASAI MOHD TOHIR AND DAYANG NUR SAKINAH MUSA

Peat fires in Malaysia have been an issue for several
years, causing widespread destruction and threaten-
ing the environment and public health. The situation
remains a major concern for policymakers, experts,
and the general public.

In recent years, policymakers have implemented
several measures to address the peat soil fire issue in
Malaysia including the establishment of task forces,
the development of early warning systems, and the
deployment of firefighting resources. Additionally,
efforts have been made to promote sustainable land
use practices and reduce the risk of fires. However,
challenges still need to be overcome to effectively
implement these policies and address the root causes
of the problem.

The Malaysian government introduced a national
campaign in 2009 called the Peatland Fire Prevention
Programme to promote sustainable land use practices
and reduce the risk of peat fires. The program focuses
on preventing fires by addressing the root causes of
the problem, such as unsustainable land use prac-
tices, deforestation, and agricultural expansion. The
program also aims to strengthen co-ordination and
collaboration among various agencies and stakehold-
ers, including the government, NGOs, and local com-
munities, to prevent and respond to wildfires. Raja
Musa Forest Reserve is an example of a recovering
degraded area due to fire, and it has been reported
that the peat condition has improved over the years
through a rehabilitation effort.

2B W @3 2023

PEAT FIRE ISSUES IN 2023

Weather events such as droughts and heatwaves can
significantly impact the risk of peat soil fires in Malay-
sia. While it is difficult to predict exact weather pat-
terns for 2023, experts suggest that climate change
will continue to impact weather events, potentially
leading to more severe droughts and heatwaves and,
thus, a higher risk of peat fires. The government has
implemented various strategies and measures to
mitigate these risks and promote the wellbeing of the
people. As of now, the government has been assisted
local communities with monitoring and suppression.
As an example, an initiative and innovation challenge
to suppress peat fire, the X-Fire Challenge Finals
competition, was held in 2022 and an invention by
The Fire and Rescue Department of Malaysia won the
competition (see photo page 29). The invented tool is
able to spray water on the surface fire and flood the
underground fire simultaneously which it is crucial to
suppress underground burning during peat fires. The
government has also invested in the health sector,

SITUATION REPORT

MALAYSIA

focusing on adapting to climate change. While the drought
outlook for Malaysia in 2023 needs to be clarified, the =
country is taking steps to cope with the potential impacts of ~ Mohd Zahirasei Mohd Tohir is a senior lecturer at the

ABOUT THE AUTHORS

climate change on its economy, environment, and society.

Universiti Putra Malaysia, and the head of the Safety
RESEARCHERS’ EFFORTS IN PEAT FIRE MITIGATION P (SEIG) firs safety ¢

Heisa
Malaysia’s peat soil fire issue is complex and J fire y and peat fires. Contact Zahir at
with several challenges that must be i Nrasei edu.my.

ously. One of the biggest challenges is the need to address e -

the root causes of the problem, including i hemical

Universiti Putra Malaysia; she studies smouidering peat
fire and suppression strategies in peat swamp forests.

land use practices, deforestation, and agricultural expan-
sion. Additionally, there is a need to develop effective early
warning systems, co-ordinate firefighting efforts, and invest
in resources and personnel. This has prompted several re-
searchers from Malaysia’s Universiti Putra Malaysia (UPM), to
venture into the research topic of peat fires. One of the cur-
rent projects at UPM is the APT (Asia Pacific Telecommunity)
NET-PEAT which is funded by the government of Japan. The
project focuses on deploying Internet-of-things-based solu-
tions at vulnerable peat swamp forests for fire monitoring
(see photo 3). Another project is the fundamental study of
peat fire suppression; this is an important topic to be studied
because peat fires are difficult to extinguish.

The peat soil fire issue in Malaysia remains a significant con-
cern for policymakers, experts, and the public. While there
have been positive developments, more needs to be done to
address the root causes of the problem and invest in effec-
tive measures to prevent and respond to wildfires. A collab-
oration between the government and researchers to achieve
sustainable peatland resources and reduce peat fires should

be enhanced. It is essential to prioritise this issue and work [ i The

toward sustainable solutions that can protect the environ-

ment, public health, and livelihoods. o

widiremagazine.org e

Borneo Bulletin 110s0m 10
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Fighting peat fires with technology
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Peneliti Dari Berbagai Negara Studi Banding
Penanganan Karhutla di Jambi

TEM T
P

e

"/~ = Sistem IoT bantu cegah
o = kebakaran tanah gambut
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Kunjungan lapangan peneliti di Manggala Agni Daops Sumatera IX Kota Jambi

& Oleh: Tatik Wijaya & Editor: Firdaus BS 8 26 Jul 2022 19:24

KBRN, Jambi : Penanganan kebakaran hutan dan lahan (Karhutla) di Provinsi Jambi
menarik perhatian para peneliti dari berbagai negara dan menjadikan Provinsi ini
sebagai lokasi studi banding penanganan Karhutla. Sebanyak 22 Peneliti dari dalam
dan luar negeri hari ini melakukan kunjungan lapangan ke markas Manggala Agni
Daops Sumatera IX Kota Jambi.
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