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Introduction X L& (C

» Fires in humid tropical forests, both natural and anthropogenic in origin, have been a
source of disturbance over millennia (e.g., Goldammer, 1990), but large, intense fires have
been relatively infrequent prior to anthropogenic land use change.
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» Fires in Indonesia have consequences from the local to global scale, including burning
forest that is home to endemic and endangered flora and fauna, emitting haze that
compromises human health and impacts economies across the region, and converting
peatlands from a major carbon sink to a major source of CO, (Cattaua et al., 2016).

A PRI T7ICHBEITBHAKIT, BEECRBEGIEEOIEYNERE T DH M BEX.

i@iJZETZIWDAFaﬂ@TLFE%E@ W, BERICEEZLSZH2EZNE L, Rt Z2EEL K

ZRIPCRED 5 R ZRCOLRICE R B L, g oHEReENE TEEZ MITT
(Cattaua et al., 2016)




» |dentifying the sources of fire ignitions and LULC classes associated with fire ignitions is a
key factor for reducing fire on this landscape, as this will allow us to more pointedly target
management and policy interventions (Cattaua et al., 2016).
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The problem of forest fires cannot be observed merely from a single viewpoint. It must be
seen expansively in various contexts. Forest land areas, which are supposedly designated
as green zones by the state, are being misused by local actors (Purnomo et al, 2021).
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« Thus, a key component to understand changing fire regimes in the tropics is to identify the
sources of fire ignitions and the land use/land cover (LULC) classes associated with fire

ignitions (Cattaua et al., 2016).
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 Fire is a significant source of gases and particulate to the atmosphere: environmentally
important gases produce by fire includes carbon dioxide, carbon monoxide, methane, non-

methane hydrocarbons and oxides of nitrogen.
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 Fire also produces large amounts of small, solid particles or “particulate matter”, which
absorb and scatter incoming solar radiation, and hence the impact of our planet as well as
provoking a variety of human health problems (Levine 1996).
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* The problem of forest fires cannot be observed merely from a single viewpoint. It must be
seen expansively in various contexts.
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プレゼンターのノート
プレゼンテーションのノート
This is an example fires at the peatland areas which produce huge amount of gasses including greenhouse gasses


B
Palembang, South Sumatra, 2014 Palangkaraya 26 September 2015, 04.00 PM
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Palembang, South Sumatra, 2014 morning .
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When smoke and haze blanketed the city and caused worse condition of the air


young oil palm plantation (2 years old) planted at the peatland burned and difficult to suppress
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An example of young oil palm plantation (2 years old) planted at the peatland burned and difficult to suppress 


Provinces M

AR MT

Central Kalimantan 583,833.44
hERAY 2 R

West Kalimantan 93,515.80
mhy=erray

South Kalimantan 196,516.77
mhYerxyv

Riau U7 v 183,808.59
Jambi ¥ x> E 115,634.34
Papua /N7 7 350,005.30

2,169,613.04

7 Provinces Restoration target area
74 o[B8 X S higy

Total areal burnt (IND)

foktkmEmE (ND

2,611.411.44

% 83.08

8,784.91

6,148.42

9,174.19

2,331.96

85,219.51
8,281.25
185,571.60

305,511.84

438,363.19

69.70

3,625.66

1,743.82

7,467.33

8,290.34

6,866.09
109.17
28,767.38

56,869.79

165,483.92 529,266.64

34.36

16,226.60

47,432.57

68,422.03

98,637.99

37,236.27

1,577.75
88,626.84

358,160.05

67.70

2015 2016 2017 2018 2019

336,798

317,749

151,419

137,878

90,550

56,593
108,110

1,199,097

1,649,258

72.70
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This table shown that fires in the 7 provinces where dominated by peatland compared to the fire all Indonesia at each year 


Burnt peat area in the year 2018 and 2019
2018F 5 & 20195 (B L 7= ix Hbig)

Provinces M 2018 2019

South Sumatra 2,071 136,875 6609
BmAT k7

Central Kalimantan 27,516 183,836 668
hEHY= 2>

mAhy=eray
mhYeray

33,867 63,282 127
622 24,045 3866
2,372 2,199 7.3

Burnt peat restoration target area 115,923 482,674 416
EIIEXRDBRMIZD 5 bR -HEIR

All burnt peat (Indonesia) 125,340 494,450 394
WAZ T=iRpMIBOREE (1 FX27)
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This table shown 2019 fires located at peatland areas increased very significant than 2018 


“FOREST AND LAND FIRES AT 2020 AND 2021 (DGCC, 2021)
(DGCC, 2021)

2020F 5 £ 2021 F DFRIR -« HIX

Luas Karhutla 2020 (Ha)

<«
X

Luas Karhutla 2021 (Ha)

Provinsi Mineral Gambut Jumlah Mineral Gambut Jumlah
1 2 6 7 8 9 10 11
1 ACEH 885 193 1,078 836 430 1,267
2 BENGKULU 221 221 93 93
3 KEPULAUAN BANGKA BELITUNG 350 226 576 317 44 361
4 KEPULAUAN RIAU 8,798 7 8,805 1,527 61 1,588
5 JAMBI 994 7 1,002 427 32 459
6 LAMPUNG 1,358 1,358 3,995 5 3,999
7 RIAU 3,855 11,587 15,442 776 8,015 8,791
8 SUMATERA BARAT 1,101 473 1,573 1,166 663 1,829
9 SUMATERA SELATAN 433 517 950 4,873 295 5,167
10 SUMATERA UTARA 2,847 897 3,744 3,673 387 4,061
11 BALI 29 29 3 3
12 BANTEN 2 2
13 |[JAWA BARAT 2,344 2,344 1,299 1,299
14 JAWA TENGAH 7,516 7,516 599 599
15 JAWA TIMUR 19,148 19,148 15,256 15,256
16 |DI YOGYAKARTA 181 181
17 NUSA TENGGARA BARAT 29,157 29,157 100,908 100,908
18 NUSA TENGGARA TIMUR 114,719 114,719 137,297 137,297
19 RALIVIANTAN BARAT 0,234 T,413 7,646 B, 889 13,367 20,256 |
20 KALIMANTAN SELATAN 3,978 39 4,017 7,728 687 8,414
21 KALIMANTAN TENGAH 6,135 1,546 7,681 2,870 692 3,563
22 KALIMANTAN TIMUR 5,084 137 5,221 2,931 2,931
23 KALIMANTAN UTARA 1,721 1,721 1,671 1,671
24 GORONTALO 80 80 163 163
25 SULAWESI BARAT 569 569 841 841
26 SULAWESI SELATAN 1,902 1,902 916 916
27 SULAWESI TENGAH 2,555 2,555 3,055 3,055
28 SULAWESI TENGGARA 3,206 3,206 2,124 2,124
29 SULAWESI UTARA 177 177 579 579
30 MALUKU 20,270 20,270 11,645 11,645
31 MALUKU UTARA 59 59 108 108
32 PAPUA 27,853 424 28,277 14,676 613 15,289
33 PAPUA BARAT 3,182 2,534 5,716 50 50

1.

The 2021 fires bigger than 2020
about 61.357 ha (17,33%);
2021F 0 X KEEIE, 20204 &
VHKEL, $61.357ha
(17,33%) TH 7=,
The biggest fire located in NTT
(East Nusa Tenggara and NTB
(West Nusa Tenggara );
RADKNKIE, RXY - by
A7 (NTT) &ERXY - by
v#HZM (NTB) THE,
Fires in NTT (East Nusa
Tenggara) and NTB (West Nusa
Tenggara ); dominated by
savanna/grassland, shrub and

dry farming;
NTTENTBD XK, YR F -
BIR. BR, ZREXRHIF IR,

* 2021 burned area, January - November

X 20211 5 ~11 5 I1ZEEVT /=B
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Table shown about the fires situation in the year 2020 and 2021


-~ COMPARE TO THE FOREST AND LAND FIRES IN OTHER COUNTRIES
BE DR - THINK & DB

Indonesia = 229.978 ha (Jan-Oct. 2021)
1> Fx¥7=229.978ha (202118~10H) — QU NN=P¥i

1.500.000 ha

I

ITALY €1 217
20.000 ha

SPAIN AXRA v
5.000 ha

CANADA HF %X
580.000 ha

GREECE ¥ Y o+

56.655 ha USA R[E]

3.500.000 ha

CYPRUS F7AX
5.000 ha

BOLIVIA KU ET

150.000 ha

REFLECTION and ANTICIPATION: The forest and land fires disaster triggered by heat waves which
95.000 ha occur in European and American countries throughout 2021. Indonesia has learned since 2015 (six years
*Data based on satelite wich is ago) continues to improve the management of forest and land fires management with prevention is

launching by Copernicus RyF : T . c .
Atmoégh%,e”,v,o,’j’,-to,ing Service priority among the government central, regional, military, police, local community and private sector.

(CAMS) Uni Eropa. YR Y EHFF 202128 L0 CTRRKZEER TREL-. BVEER£AE TAHMPOLTHI DO A SEKEE, 2015
LIRS ¢ O Sk (- FASTERU. Gk eRER. FER iR B2 4-0nc
3 2 RNl | s ma T B LSS DB A R LB T D,

TURKEY bJb3
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Figure shown Indonesia burnt area than other countries


Daily total estimated CO, equivalent emissions, comparing 2019 (in red) with 2015 (in yellow) and the
2003-2018 mean (in grey), showing the comparability of recent emissions to the same days in 2015.

Credit: CAMS/ECMWF
IHDOCO2BEHFHE DHTFEE DAL, 2019F (R) . 2015F (FH) H L U2003F~20184F
1 (L —) ZEEL. E—E@EFEE#ZOME@HLEé:tlﬁ)ﬂ ECHAHT Exmd, &
&2 : CAMS/ECMWF

CAMS Daily Wildfire CO, Emissions (GFASwv1.2) for Indonesia
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CAMS estimation about Indonesia CO2 emissions during fire in the year 2019


@Total estimated CO, equivalent emissions calculated for Indonesia between 1 August and 18 September
for all years between 2003 and 2019. Credit: CAMS/ECMWF
2003F A 02019 F £ TCOINTOFICHITS, SAIHANLIAIBHDED A > F x> 7 DHEFECO2#E
PFHERET. F1FE : CAMS/ECMWF

CAMS 1 Aug - 18 Sept Wildfire CO, Emissions (GFASwv1.2) for Indonesia

asoot AVFRITOLUAREICES8HA1H~9A18H
CO2#kH=E (GFASv1.2) (CAMS)

200 -

200 |-

Total Wildfire Emission / Megatonnes

100

2005 ZD1 0 2015
Tear

L _Oopermicus e ECMWTF
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Figure shown clearly, CO2 emission 2019 fires and 2018


Some of 90 gases detected during peat fires in Central Kalimantan (Stockwell et al, 2016)
FRH Y v R NDRR N T S N 7-90fEFE D 77 R D—EE (Stockwell et al, 2016)

Compound (formula Study avg (stdev) (g/kg
Carbon Dioxide (CO,) 1564(77

20114

0511472
22010
012110066
096110528
107053
086700,
2 160122
015000089
s a9t
010800089
T 0736039
0.860(0.433
0.419(0.226
0.189(0157)
2 ae(1.00
WydogenCranide () i
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Table shown 90 gases detected during peat fires
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Figure shown, my research team in the field collecting smoke from peat fires for laboratory analysis


more than 20,000 ha Acacia planted at the peatland burnt in only about 3 months
2 Fhald EDRRHICIE S NT=T H > THEMHMIL3IH B THXR L 7=
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Figure shown, more than 20,000 ha Acacia planted at the peatland burnt in only about 3 months


Planting oil palm at the peatland should be well
managed especially water hidrology

FRIRHIC T 7oV A BAIZI5E.
BRIZKKDOEEA Lo TH W
ANV R
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Figure shown planting oil palm at the peatland should be well managed especially water hidrology


oil palm planted at the peatland after the fires

BRHICTEZ SNT=T 77V DNKEEZD
RS
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Figure shown, oil palm planted at the peatland  after the fires 


Burned peat without canal blocking
IKEE 2 S S WL TWE D - 7= e ik HE D ek
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Figure shown, canal that was no well managed


Mark Cochrane’s NASA-funded research team sampled

burning peat in Jambi, Sumatra, in 2019. The bottom photo,

taken in infrared, reveals locations of smoldering peat fires.

Credit: Prof. Yulianto Sulisto Nugroho

NASALW X IEL/o~v—72 - a7 L —
VRO TF — LlE, 2019FIC A~
N EDT Y EIMNTRZATWBE
REY T T LT,

TOBEEIRNMETIERE LD DT,
IR DIEHDTLFTRN>TWBANDAL
BENHH D,

peat fires, even though at the surface there is
no fire but below the ground the fires is still
exist

e N K TlE, #HIEREmOANABEATWLWT S,
WTICEIADTZRSTWNA T EAD S,
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Figure shown peat fires, even though at the surface there is no fire but below the ground the fires is still exist


1425.181
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Figure shown the way to investigate where and when the fires occured


Peatland jExitt

* Btrong Fire Pume + Weak Fire Pluma

+ Burface Phencmenon + Violumetric Phencmencn

* Fast meving Diffusion Flames + Creaping Flamaless Reaction

+ Black Smoke (Abundant Soof]  + WhiishYellowish Smoke (Abundant Crganic Carbon)

+ Short Superficial Sai Heating + Larger Sol Thermal Severity and Longer Residence Time
+ Minimal SoilEcosystem Damage  * Lethal Damapa to Sl Propertias and Biological Systems

Pyrolysis Zone
==—Drying Zone

Crganic Matter

Mineral Layers
(C)

PP 4 THN 2001
PERMENLH 10 THN 2010
PP 71 THN.2014

PP 57 THN.2016
PERMENLHK 15 THN 2017

Cd>

Aerobic layers

Anoxic lavers

» GWL

Surface subsidence
Trapped litter

One big leaf model
representing spruce tree

e ]-c 2007

'|<<1:q“

= Simulated 1 m depth of soil C

/
’\l

Wariation of drainage depth

(€3]
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Figure shown an illustration when peat fires occurs then destroyed the peat which should be restored as soon as possible
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Figure shown the peat subsident 


* Rewetting of drained organic soils may reduce GHG emissions and waterborne C losses. Given the
development of global climate policy and the high emissions associated with drained organic soils, it
has been argued that rewetting and restoration of these soils should be included in mitigation
strategies (Joosten et al. 2021, IPCC 2014a).ist»!

13F7J< Sh7-BHELTIECHERLE, GHGHEEE L /KRCHIELZHIRT S _I“"'I‘E'Eﬁ‘% %,

HRANLBEEBESROREE EHIKSIN-ERELTZEICEHET I REOHFHEZEZANIL., TN
SO EEOEERE & EE I EFEES CE iﬂ%/\%f%%t HNTW3 (Joosten et al.
2021, IPCC 2014a) .

* Rewetting is the deliberate action of raising the water table in soils that have previously been drained
for forestry, agriculture (crop production and grazing), water supply, peat extraction and other human-
related activities, in order to re-establish and maintain water saturated conditions, e.g. by blocking
drainage ditches, construction of bunds or disabling drainage pump facilities.

R d, M BE (FEE B | ok, BRIER. £ 0o A\FEEEEE D
f:&bt’uﬁu (ICHEK L7 2Bk zBRNICEIFS 2 THY ., HIZIE HAEZEC, §
Bk, BEARKRY TR ZEIE T 274 E LT, KOBEMKRREREBOHEIL LFERT 57291
ﬁ%ﬂéo



* Rewetting can have several objectives such as nature conservation, GHG
emission reductions and the promotion of Ielsure activities or paludiculture on
saturated organic soils (Wilson et al. 2016).ist»!

mEfElClE, BAAREE. GHGEEHER. L ¥ v —ZFD{eE. 2HE
WHIZETONILT L AT v —75HE, WEHODDOEMDPH S (Wilson et

al.2016) .

GHG fluxes in rewetted organic soils are controlled by a wide range of

external and internal factors, which include the prevailing climate, nutrient
status, water table position, previous land use history, time since rewetting,
absence or presence of vegetation and vegetation composition (Wilson et al.

2016).

E,L,Fﬂta‘fnf—ﬁ’f%_:.fi L.:Fsh“%GHGa) gk, &L L\%jBHJ:ZﬁWjB

DERICERINS,

7}<T_LU)T_L%, ﬂ%d)“f@ﬁ"'

A&

BRA LT >TWD IR, BEDDIRRE

EE, AREhS0RBEE, BEDE

AR A H S (Wilson et al.)



* Drained organic soils are significant sources of greenhouse gas (GHG) emissions to the
atmosphere accounting for around 10 % of all GHG emissions from the agriculture, forestry and
other land use (AFOLU) sectors (Smith et al. 2014).

BEkSn-B#1L1EIL, BEENRHIRX (GHG) DFEALHEHETHY . BE. HHE. £
DD L#FIAE (AFOLU) 7 X—D 5 DEGHGHEHE DB L F10% % 58 % (Smith et
al.2014) .

* The decrease in water table levels following drainage leads to increased emissions of carbon
dioxide (CO,) (Jauhiainen et al. 2012, ), methane (CH4) ‘hotspots’ in drainage ditches (Evans et al.
2015), reduced CH4 emissions from drained land surfaces (Wilson et al. 2009) and high nitrous
oxide (N20) emissions, particularly in association with nutrient rich organic soils ( Ernfors et al.
2008).

HEAKICE S KAETIE, ZBtixsz (co2) OHEHIBMICSEHY  (Jauhiainen et al. 2012
) o BEAKEBICEITB A XY (CHE) @ [FRy FRKRy +] (Bvansetal.2015) . BEK L 7=
THoFREHD S DCHAFEH DED (Wilson et al.2009) . FHFICEDN EE LA 13 &
BELTRKEOHFREILESR (N20) BEHZ318 < (Ernfors et al.2008)



 In addition, drainage increases the vulnerability of organic soils to fire (Kettridge et
al. 2015,) which can lead to considerable additional GHG emissions, particularly from
tropical organic soils (Page et al. 2002).

1. BEKIZBEHIIBOXNKICHT 5ME551%2 S8 (Kettridge et al.2015) .
FICAHEOEBIED) O DRKELEINMNIGHGEEH IC DLW 2 RN H 5
(Page et al.2002)

e Furthermore, waterborne C losses may be accentuated following drainage (Evans et
al. 2015).

S 52, HEKICK 5 TKRCDIEBLRHNIEART 2 R]8EEHN B 5 (Evans et al.2015
) o




Canal Blocking in the pulp and paper
RNLVTERICEITS
K7 Ry Fv
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Figure shown, acacia planted at the well managed peatland is save from fires


West Kalimantan-Land Preparation Without Fire by Communities

Mgt RICK D NERALGWEM (BH) v X )
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Figure shown land preparation without fire at the community land dominated by peatland


Land Preparation Without Fire by

Communities in Siak District, Riau Prov.
st = IC K DKz L 78 L0 EES
VYR I\ D=
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Figure shown pineapple planted at the community land dominated by peatland without fire


~

Clean and clear program Indonesia 7 ) —> 2o U 77007 7L 4> K327

How did they
do it?

March 2021

Engk us — Elamm, W_eafﬂaua

"
1 A

R W Rt "“?’r W
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Figure shown planted paddy without using fire more productive


Mulch, No-Till in Raised Beds

Benefit — Higher Yield

Pak Engkus
*  Mulch No-Till Rice + Conventional Rice
= 6.2 ton per hectare * 4.6 ton per hectare
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Rice production from no-till raised beds
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Figure shown burned log could be used to generate local electric power plant.
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Figure shown the team is fighting peat fires with many varies of equipments


fire investigation to the
companies behind of the
fires occurs

NS Tt LT e

BE
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Figure shown, fire investigation to the companies behind of the fires occurs


Conclusion 5w

* Most of the fires occurred in the tropical rain forest done by human being that comes from
arsons or carelessness

BN THEE LT ANKDOKREEDIZIAEZNLEDTH Y . BAPANFEFRIZL D,

* The problem of forest and land fires that lead to an increase in greenhouse gas emissions is
sometimes uncontrollable which sources from various problems that occur in it.

GHGHFHIENNIC DA 2 /%M « DA KDEEIZ, £ ZICHRET S S LT T LREEZIR
cLT, &L THIEAEEICR %,

* It is impossible to only control in one way, but must be integrated with various aspects, including
the political will of the government itself and also not just directly translated from other countries

experiences without any adjustments

ODEDDHEDATIAY FA—ILTEHEIEIIRAIEETHY . BUFOBUERNEER R ED
RAKAEEFEET DIHELH D, £7-. MEOREZAZTTICZTOE AL TIE
ULNT 78 Uy,



Conclusion 5w

 GHG emission reduction only could be reached if and if every sectors
and human individual working together with clear target and the way to
run without any exception as policy only is not enough.

GHGHF

SHIBL ;t RJQ 7 ﬁ %TIJ\%}“HHEEQ EFE&: 5

Qﬁjj_;f% £ -

;tT+ Ta(?)%

* As peatland is originality wet then it should be return back to its
originality and do not let it dry

RRHNITTLAIE > TWDDIEH . JTTDIREEIC

S B TIER L,

RINETHY ., ¥k
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