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Facts
* Indonesia experiences the world’s 2" highest deforestation rate

Including one of the largest emitters of greenhouse gasses
emission due to: forest cover loss and peatland degradation

Problems

Complex and conflicting definition

Lack of adequate data sets

Need a robust method

Insufficient infrastructure for the work at national scale

Consequences

Cannot provide near real time information
Lack of consensus for areal extent and temporal trends of

forest cover 0SS  wrernationaL worksHop on
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Forest Area in Indonesia & Riau (moF 2014)

l Riau

M Indonesia

Production Conservation Protection
Forest Function

Riau 7.121.344,00
Indonesia 129.425.443,66
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Directorate of

Land and Forest Fire Control

Fire
Community

Planning Prevention Supression

* *

FDRS Hotspot

Fire Brigades Manggala Agni
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Fire-Caused Emissions

GHG A Global Problem
PoIIutlon - Natlonal A Reglonal & Internatlonal Problem
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Emissions are a National & Regional Problem
Human Health, Commerce, Transportation, Regional Haze, Trans-Boundary Geo-Political Issues

Malaysia .
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Sumatra, February 28 2014
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Peat F|res Indone5|a June 2013
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Monthly Hotspot Pattern in Indonesia (2010-2013)
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Jan Feb Mar Apr Mei Juni Juli Agust Sept Okt Nov Des
2010 ( 9.880 hotspot) 243 557 563 238 419 372 392 1,321 1,861 2,783 664 467
2011 ( 28.474 hotspot) 384 874 522 845 1,113 2,019 3,741 9,209 7,272 1,784 486 225
2012 ( 34.789 hotspot) 996 679 1,146 991 1,040 4,198 3,537 8,441 10,143 3,045 382 191
2013 ( 19.353 hotspot) 519 634 1,618 547 888 2,860 1,786 4,007 3,271 2,744 337 142
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First Season: February — March . Second Season: June - September
(North/South Sumatra, Riau, Jambi) (Whole of Sumatera and Kalimantan)
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Peat land Fire Region — Ground Wildfire Region
Open Burning Practices
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1982/ 1985/
1991 1994
1983 1986

Big fire episode in Indonesia

Fire in Riau : short period, high intensity
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Fire in Riau Province, 26 July 2013
credit photo : Agus Wibowo-BNPB

Burnt area
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Fire Hotspots on Forest & Non Forest

2006 2007 2008 2009 2010 2011 2012 2013
Forest | Non Forest | Non Forest | Non Forest | Non Forest | Non Forest | Non Forest | Non Forest | Non
Forest Forest Forest Forest Forest Forest Forest Forest

48.574 | 97.690 | 10.083 | 27.826 | 5.631 | 24.985 8.654 | 30.809 | 2.270 | 7.610| 6.652 | 21.822 | 8.684 | 22.487 | 11.735| 46.59

Fire Hotspots 2006-2013
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Indonesia Fire Early Warning System (IFEWS)
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http://indofire.landgate.wa.gov.au/indofire.asp.
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POTENSI TINGKAT KESULITAN PENGENDALIAN
APABILA TERJADI KEBAKARAN HUTAN DAN LAHAN

Wilayah Indonesia
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POTENSI TINGKAT KESULITAN PENGENDALIAN
APABILA TERJADI KEBAKARAN HUTAN DAN LAHAN
Fire Weather Inde

EBerlaku untuk {12 Juni 2018 )—-- Wilayah Indonesia

95 E 100 E 105 E 110 E 1S E 120 E 125 E 130 E 135 E 140 E

10K Keterangan: 10N
Bl ~man
: I Tidak Sulit
' [ Sulit
B Gangat Sulit
M N
Ec EQ
a5 55
10s [ L 0%

93 E 100 E 105 E TMOE M3 E 120 E 123 E 130 E 133 E 140 E

Subic Cuaca Ekatrim Bidang Peringatan Ding B E G
Sumber Data : Data Prakiraan (MODEL WRF)

LAND USE/COVER CHANGES
it bt

AND AIR POLLUTION IN ASIA |

ALICLICT ATHTTH JN4AE - BACAD INRAMECIA

| s fa
[ A S e et




FDSR application at
Siak Fire Brigades
Office, Riau

8 FDSR application at
2 Minas Fire Brigades
Office, Riau
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Study Area

100.00

2.00 =+
* Riau province as the highest
number of hotspot
RovaN HuL e Highest land and forest fire
occurences
* Fire prone area designated
0.00 — 0.00

e Source of transboundary haze
pollution

e Peatland (3.8 mio ha/ 43% Riau
area)
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Fire in Riau

2:50 pm August 4, 2015 | No Commeant
Lack of Water Sources in Riau Hampers Firefighting on Peat Seil

2:37 pm August 4, 2015 | No Comment 2:34 pm August 4, 2015 | No Comment
Indenesia Will Head SEA Smoke Haze Fires Pushing More Smoke Across
Coordination Genter Citles in Sumatra

&:07 pm March 16, 2014 | No Commant 7:33 pm March 2, 2014 | No Comment
Police Warn Riau Fire Starters as SBY Govt Turns to Water Bombers as Rlau
Lands in Province F|I'OS Continue
Tha chlal' nf the N Natlonal Police has sept a DSESiBJ Mits 1ID I:BNPBI
'ﬁy-fne i;lggm un 2y u-sln
e 7
1all1y nrlﬂ( eing snnt fg resisting %Srrﬁ?oai llge LII'I'I in lI Iau aul I51I'I|:‘.15 and

5:55 p July 28, 2015 | No Comment 4:45 pm Apeil 21, 2014 | No Commant

APRIL Enlists Villages to Fight Forest As Many as 23 Companies Said to Be
Ims II'IVOIU'QG in Riau Fires This Year

a nding millj I'IBDde”EI an BBla.nEn antMunslmlelm,s

e%ll nn o cnntm rem fira gu Ba; nn ongday that as ma?&%s 23
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that Ihsmqs no 5u naig oL ?la -:a sn Br Nave name 0_;;?&1 of

6:14 pm February 25, 2014 | 1 Comment 4:30 pm Fabruary 24, 2014 | 1 Comment
More Rlau Haze Arrests as Singapore Respiratory lliness and Flight
Drafts Legislation Disruptions as Riau Haze Worsens
ma;ged Soma 20,0 hi 1
ﬁ.ﬁ'ﬁfm n s|:.15 aaﬂfag "‘f"?s%?“ I-llgc:e mﬁéss m[ﬁ EB ug-sb?hm ﬁ;ﬁwﬂ
E a8 hazg Gﬂl‘l
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3:11 pm April 1, 2014 | 7 Comments 2:05 pm March 28, 2014 | 2 Commente
THI Plans for Return Home as ARiau Haze  After a Moment of Calm, Riau Is Burning
Under Control: BNPB Onece Again
n%;:fhgrm m?{gsﬁd I "1;';5 énl;ln#rhlﬁe E%Eﬁﬁggﬂa%ﬁnlﬁ%ﬁs%&ﬁ%gb%n 7:38 pm February 21, 2014 | 3 Commenis @:45 am Novembar 19, 2013 | No Comment
for qome fie anﬁe rw Qfﬁm'l : Riau Peatland Fires Continue to Burnas  Indonesia Still at High Risk of

Catastrophic Fi
anma ; E&; Rt ﬁm ok 1 o recal Poilr.e Seck Perpetrators P Ires

dg 3@51 ugg‘rvn\‘oﬁn |$%?A‘hﬁe§%‘m In June, S
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Hotspot in Riau based on Land Use

Source: MoF
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Fire Hotspot in Indonesia, Riau Prov & Dumai District
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Hotspot

Hotspot in Riau based on Districts
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Peatland in Riau Province Total Riau : 8.915.015,09 HA

I T S N Y

1 Indragiri Hilir 982.526
2 Indragiri Hulu 222.396
3 Bengkalis 856.386
4  Pelalawan 679.371
5 Siak 503.669
6  Rokan Hilir 453.874
7  Rokan Hulu 50.481
8 Dumai 159.595
9 Kampar 119.775
10 Pekanbaru 5.231

Total 4.033.304
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Peat Fire Characteristics

e Peat fires in Riau mostly surface fires : spread fast and
consumes surface fuel in short time.

 Deep peat fire (smoldering fires) spread slowly.

e Peat fires may occur after the peat has been drainaged and
under ground water level more than 40 cm.

Peatland Fire vs. Peat Fire
Peatland Fire = Fire on a peat dominated site
Peat Fire = Ground Fire burning in Peat Soil

surface fires on peatlands lead to peat fires
when peat soil is dry.
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Fire Types

1. Small scale land fire owned by community for a
particular planting eg pineapple.

Area extention by burning the shrub
Encroachment using fire at plantation area
Open a new land for plantation

A

Fire at natural forest (conservation area and core
zone of biosphete reserves)
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Sources of the fires

 Land Conversion

 Drought

e (lllegal) Shifting Cultivators

e Land preparation using fire for forestry and oil palm
activities

 Logging




Fire in Riau Province, 26 July 2013
credit photo : Agus Wibowo-BNPB

Burnt area
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Fire at Giam Siak Kecil Biosphere Reserve
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Surface fire in wild Acacia forest in Siak District, Riau (March, 2014)
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Peatland fire at Siak District, Riau 2014
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Land fire at Dumai District, Riau, February 2014

INTERNATIONAL WORKSHOP ON




Land preparation using fire near Riau airport (July, 2015)
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Burned at Sepahat, Dumai district, Riau
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Land for sale...
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Canal Blocking

There has been a big program call blocking canals in Riau as part of
prevention activities. Actually the Government plan to set up 1000
blocking canals in order to re-wetting the peatland. But, the latest
proposal is to set up 629 canal blocking in Riau itself.

125 locations already verified to build the canal. But the progress is too slow
due to administration procedure.

Under the Ministry of Environment and Forestry, 25 blocking canals in
Kepulauan Meranti have just established. Since last March 2015, Riau
province stated as 'fire emergency status' till the end of August.

UNDP is also interested in establishing the blocking canal for other
location in Riau as well as Jambi province, and July 2015 they start to
verify the locations.
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Shallow water level at Siak Giam Kecil, Riau, prevented the fire from
establishing a deep peat fire. Fires here thus categorized as surface fires
on peat.The fires spread quickly and brought high damage severity to
the area. The areas were burned at February, 2014.
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The development of an appropriate canal will reduce the negative effect of
using the peat land. In the reality many of the development of canals did not
follow the rules, so the negative effects were occured, i.e. flooding,
disappearance of flora and fauna, increased forest fires, sedimentation and

reducing the quality of river (Anwar, 2006)
T —

Canal in four years old oil palm plantation
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Canal constructed by community in Pelintung, Duma, Riaui for oil palm land preparation
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Burned Area (ha)

Burned Area : Indonesia vs Riau Prov
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Burned Area in 2013 (official report from Regional Offices)

N e R e

North Sumatra 175.00

Riau 1,077.50

Jambi 199.10

South Sumatra 188.76

West Kalimantan 22.70

South Kalimantan 417.50

Central Kalimantan 0.05

West Java 257.78

Central java —_— MoFr received FBA data from
E— 1352.14 the regional office.
Yogyakarta 6.00

Bali 60.50

West Nusa Tenggara 12.00

East Nusa Tenggara 624.11

North Sulawesi 0.25

SE Sulawesi 13.00

South Sulawesi

Total

4,469.09
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Landsat 8 as source of burned area estimation




FHS 2012

FHS 2013 FHS 2014
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Fire Hot Spot in Riau Province
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Fire Hot Spot in Dumai City, Riau Province
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Burned Area Estimation : Semi-Auto Classification

Landsat Image Riau 2010-2015 CC 20%

__100.00 101.00 102.00 103.00 104.00 105.00

e 2010:

7
e 2011:2

e 2012:7
e 2013:9 o}
. 2014:10

98.00 99.00 100.00 101.00 10200 103.00 10400 105.00
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52

Landsat8 127/59, 24.03.2014
Band 2-7 (Blue-Green-Red-Nir-SWIR1-SWIR2)
RGB 543 (Color Infrared — Vegetation)

DN to Reflectance
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Fire Detection

Ay o b

Burned Area Classification
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FHS MODIS Validation
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Ground truth validation
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Burned Area Estimation
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Community Development

FDRS sign board at Siak Fire
Brigades Office
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Fire Controlling
e Prevention - | PR T T

* Suppression Aoy 0 METSCLCEALLL N T,
. =iy . m;m EAS HUARD TERD : G ‘ “’ ) LU U
e Handling of Impact -- i

Manggala Agni : 2.800
Community Fire : 7.308
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Remarks

Peatland fire will be repeatedly occur in Riau. Need a
proper policy based on scientific knowledge.

Surface fires on peatland lead to peat fires when
peat soil is dry.

Development an applicable methodology to measure
the burned area (and depth) of peatland fire is very
important (eg. for MRV).

Applicable methods needed to estimate BA regularly
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Outlook

e Ground truth at study area (validation)
e Study with BAMS (Burned Area Mapping Software, 2014)
e Compare Landsat Reflectance

Remote Sens. 2014, 6, 12360-12380; doi:10.3390/1s61212360

remote sensing

ISSN 2072-4292
www.mdpi.com/journal/remotesensing

Article

BAMS: A Tool for Supervised Burned Area Mapping Using
Landsat Data

Aitor Bastarrika *, Maite Alvarado >, Karmele Artano '/, Maria Pilar Martinez -,
Amaia Mesanza ', Leyre Torre I, Rubén Ramo *%, and Emilio Chuvieco 37
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