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Recent Large Scale Wildland Fires 
in Kalimantan, Indonesia 
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Dense Haze (Smoke)  Near Taruna 
in Kalimantan, Indonesia 

Sept.20,%2009�
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Effective Firebreak–  
Ditch & Clear-Cut Saved Dr. Aswin’s  Camp%�

Fire%line%with%a%deep%ditch� Deep%ditch%was%proven%%effec?ve%for%fire.�
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%

Purun,%Hawuk,%Karakai,%Gakugan,%

Tsumi,%Fern%and%etc.�
�

2009,Severe,Surface,
Fires%�

Deep%and%wide!�

Basic,Knowledge�

MRP+�



Background,1:,Contribu1on,of,forest,and,peat,fires,to,en1re,CO2,emissions,in,Indonesia?�

To reduce CO2 emission from fires is one of big issues for Indonesia. �



Recent Peat, Forest, & Deforest 
 Areas in Indonesia�

Background,2:,There,were,a,few,fire,reports,on,peatland,for,whole,Indonesia.�

Peatland: 225,000km2 
 (6%W,83%E.A)(12%LandArea) 
Thickness:1~12m-, 2m>42% 

Uncertain���



Fire,History:,,Fire,and,El,Niño%,
Forest,fires,in,recent,years,increased,significantly,from,around,2001,

aUer,large,fires,in,1997,&,1998.�

�	,Fire,data,for,Indonesia’s,forest,from,MOF,is,simply,just,for,forest.,
Total,burnt,area,in,all,area,for,forest,,planta1on,and,wildland,will,bees1mated,more,than,
10.000,km2,area,for,each,El,Niño,years.,,,
�	Fire,detec1on,and,observa1on,by,satellite,started,from,July,1997,by,NOAA,and,from,
2001,by,MODIS.�

0

1,000

2,000

3,000

4,000

5,000

6,000

84 85 96 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09

Year

Fo
re

st
 B

ur
nt

 a
re

a 
(k

m
2 )

0

25,000

50,000

75,000

100,000

125,000

150,000

N
um

be
r o

f H
ot

sp
ot

s

Burnt Area

Hotspots Western Indonesia
Hotspots Kalimantan

Data Source :
Burnt area : Ministry of Forestry and
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Background,3:,There,was,no,reliable,sta1s1cal,data,for,whole,Indonesia.�

Fire%Return%Interval=3U4%years?�

�→    MOF   →…..�

�→ NOAA JICA/Si Pongi → XX   → 
                                                     missing data �

�→    MODIS……..→�



Methodology�

MODIS hotspot data from 2002 to 2011 
(2012) provided by NASA MODIS rapid 
response system was analyzed for various 
purposes. 
Several analysis grids using latitude and 
longitude were used to grasp fire 
occurrence characteristics in various 
areas from whole Indonesia to local 
villages. 
Weather (precipitation) data was analyzed 
to grasp dry season and drought period. 
  
�



Table: Various Analysis Grid sizes and 
 Their characteristics �

**MODIS resolution is 1km�

Grid Size 
(Degree of 

Lati. & Long.) 

Representative Length & 
Area (One Degree at 

Equator) Target 
Maximum 
Number of 

Grids Length  (km) Area  (km2) 

1 x 1* 111.3  12,387.7  Whole Indonesia 846  

0.5 x 0.5 55.7  3,096.9  Kalimantan, etc. 3,384  

0.1 x 0.1 11.1  123.9  MRP, etc. 84,600  

0.05 x 0.05 5.6  31.0  Village, etc. 338,400  

0.01 x 0.01 1.1**  1.2  Plantation, etc. 8,460,000  

*Preliminary Analysis�



High Hotspot Areas in Indonesia 
Recent Ten Years (2002-2011)�

Result : Hotspot Distribution (1 x 1 Deg. Grid)�

J/J Pro. Haya110917�

Highest number of hotspots: 2,223/yr. 
Hotspot density:0.182 fires/(km2
yr.) 
Grid center: S -3,  E  114 

6 regions: 
Sumatra+, Kalimantan+ 
Java+, Sumba+ & Timor+ 
Sulawesi+, Papua+ 

MRP*�



Hotspot Distribution and 5 Highest 
Hotspot Areas in Kalimantan  

Result : Hotspot Distribution in Kalimantan (1 x 1 Deg. Grid)�

H1: Highest Hotspot Density Area�

H1�
H5�H3�

H8� H2�

Highest number of hotspots: 5,382 
in 2006 

Number of hotspots: 3,707 in 2009 

5 regions: 
S. Kalimantan12 
West & East Kali. 
Central 5 
South 5 



Table: Various Analysis Grid sizes and 
 Their characteristics �

**MODIS resolution is 1km�

Grid Size 
(Degree of 

Lati. & Long.) 

Representative Length & 
Area (One Degree at 

Equator) Target 
Maximum 
Number of 

Grids Length  (km) Area  (km2) 

1 x 1* 111.3  12,387.7  Whole Indonesia 846  

0.5 x 0.5** 55.7  3,096.9  Kalimantan, etc. 3,384  

0.1 x 0.1 11.1  123.9  MRP, etc. 84,600  

0.05 x 0.05 5.6  31.0  Village, etc. 338,400  

0.01 x 0.01 1.1**  1.2  Plantation, etc. 8,460,000  

*Preliminary Analysis�
**Secondary Analysis�



12 Highest Hotspot Areas in Kalimantan  

5 high hotspot regions: 
MRP+, Sampit, South W.K., 
North W.K., Interior W.K. 

H1: Highest Hotspot 
Density Area Located 
South of Block C in 
MRP+�

Result : Hotspot Distribution in Kalimantan (0.5 x 0.5 Deg. Grid)�



Recent Fire Year for Kalimantan 
2002, 2004, 2006, and 2009  
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Result : Hotspot Distribution in Kalimantan�



Average Seasonal (Every-10 day) Fire 
Occurrence in Kalimantan�

Result : Fire Season in Kalimantan (0.5 x 0.5 Deg. Grid, 10-day Analysis)�
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2009 Seasonal (Every-10 day) Fire 
Occurrence in Kalimantan�



Fire Occurrence and El Nino 
 in Kalimantan�

Result : Hotspot Distribution in Kalimantan (1 x 1 Deg. Grid)�



12 Highest Hotspot Areas in Sumatra  

4 high hotspot regions: 
Dumai+14, P. Baru+12, Jambi
+7, Palembang+16 

H1: Highest Hotspot 
Density Area in Dumai�

Result: Hotspot Distribution in Sumatra (0.5 x 0.5 Deg. Grid)�
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Severe Fire Year for Sumatra 
2005 and 2006 �
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Result : Severe fire occurrence in Sumatra (0.5 x 0.5 Deg. Grid)�

↓	2005 for N. Sumatra� ↓	2006 for S. Sumatra�



2005 Severe Fire Occurrence in 
N. Sumatra �
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2006 Severe Fire Occurrence in 
S. Sumatra �

0"

0"

Da
ily
"m

ea
n"
of
"p
re
cip

ita
1o

n"
"""
"""
"""
"""
m
m
/d
ay
"

Day"number"

Malaysia'

96oE% 98oE% 102oE% 104oE%

6oS%

4oS%

EQ%

2oN%

6oN%

1"

2"

3"

Dumai+%14p%

Height%(m)%

�
%1,
34
0%K

m
%

108oE%

2oS%

4oN%

�%1,380%Km%

Palem.6p%

P.Baru+%12p%

Jambi+%7p%

Palem.+16p%

Weather%StaHon%
���Medan%
%%%%%%%%P.%Baru%
%%%%%%%%%Palembang%
%
%%%%%%%%%%%
%
%

1"
2"
3"

Mountain%peak%(m)%
Major%city%

Peatland%boundary%
Peatland%area%

100oE% 106oE%

South"Others"72"
%(West%Coastal%&%inland%peatland,%%
Mts,%forest,%farmland,%island)%

North"Others"79"
%(West%Coastal%&%inland%
peatland,%Mts,%forest,%
farmland,%island)%

Dumai%4p%

Banda'Aceh'

Meulaboh'

Padang'

Bengkulu'

Bandar'Lampung'

Indian'Ocean'

Strait'of'Malacca'

0"

200"

400"

600"

800"

0" 30" 60" 90" 120" 150" 180" 210" 240" 270" 300" 330" 360"

Av
er
ag
e"
nu

m
be

r"o
f"h

ot
sp
ot
s"

(h
ot
sp
ot
s/
da
y)
""

Day""
Number"

0"

1000"

2000"

3000"

":10Dyr"Average"

South"Others""
(72"cells)""Jambi+"7p"

":"Total"Number""
""""in"South"

:"Palembang+"16p" :"Palembang"6p"
Areas"mostly"
"on"peatland"

J" F" M" A" M" J" J" A" S" O" N" D"

"Severe"fire"occurrence""
in"S."Sumatra"(2006)"

"A
cc
um

ul
at
ed

"p
re
ci
pi
ta
Ro

n"
"""
"""
m
m
"

"PreDdrought"
(=3.6"mm/day)"

"Drought"
(=0"mm)"

"2006"Palembang"

���

�Palem.�

�Palem.�



Four Fire Prone Areas in Indonesia�



�,

����

Sumatra�

Kalimantan 
(Borneo)�

MRP+�

Dumai+�

Palembang+�
Sampit+�

East Kali.�

Four Fire Prone Areas in Indonesia�

Peat fire in Indonesia: 
 

Man-made natural disaster�



Conclusions�

MODIS hotspot data of recent years 
(2002-2012) revealed recent most fire prone 
areas in Indonesia.  
1. Two areas in both Kalimantan and 
Sumatra.  
2. They were: MRP and Sampit area in 
Central Kalimantan, Dumai area in N. 
Sumatra, and Palembang area in S. Sumatra 
3. Worst place was MRP area due to dried 
peat made during its longer summer dry 
season (SD3).  
  
�


