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BIE  HRE - HIROBRRERE

1-1 R

AFEIXHEE 7 7 EEAE T D IERHEZ TH D, mlEICEL ., RSO B
705, NOUE 2015 R TR 255 (BN (HAH 440 L7e->TEY, ZOHND 8T%NA
AT LHETHEREN TS, ERE L THRIDA AT DBEOKIIERESL TH D,
(# 1-1) .

# 1-1 A [FHOXAEEHRL2
=4 A > Fx 7 HF0E (Republic of Indonesia)
EfmEfE | #9189 75 km2 (HADK 5 %)
AR 1 2.55 A (2015 4F, A FEBUFiE)
HH4A Ty B E (Jakarta)
HHAR 1,007 5N (2015 4, A EBUFHLEH)
FEESFE | A PRV TEE (EHFE)., Vv VB AKX
A AT LE 87.21%,
- %Uzbﬁ 9.87% (FuTrAX> bk 6.96%, Z LV vr 291%)
b RA—# 1.69%, L% 0.72%, f®# 0.05%, ZoOft 0.50%
(2013 4F, RBUEHET)
FEREANEAEH | 1950 4= 9 A (1945 45 8 A JST)
A RNTE, WV~ H U, AT T oV BT REKAE (A
o, ﬁ%m%%mﬁ%gﬁﬁﬁ(Cﬂ\Vv?%m%%mﬁﬁﬁ(mm
T BV EOFEENE 32.6°C (WMO 75— %)
Uy SV OFEREKR 17062 I U A— kL (WMO 7 —%)

(HEE R b &1 JICA FRARERL)

Yiran
B

i

A ENIARARERE Tl 8, BV OBIE TIXT 7R R TH Y . EWEEEERN
RTRbLEmWEE L EDLN TS, A EOmBEIZHEROMFED 1.3% BT NE DD,
HFUTRATT DB RO LE 10% 031 FIZH Y | Z ZITIEIWHAFAD 12%, TEHRHH - i
AFED 7.83%., BHEO 17%0RER LT\ 53,

2015 FERF R TOA EO AT 9,101 77 ha TH Y, ELEHEED 50.2% L 72> T\ 5
(£ 12, £ 1-3) . 2O 5, FAEKRDFEAREEDK 50%I24725 4,602 7 ha &7 ->
w5 (& 14

CYESREa L Z o e 2013, 12013 AR IE EE ORI - AR
CANEE R — 23— (http//www.mofa.go.jp/mofaj/area/indonesia/data.html#sectionl)
: WWF Japan " —A~X—3  (https!//www.wwf.or.jp/activities/nature/cat1248/cat1242/)
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# 1-2 A [EHEICE D D HAREE O

By — ifg (1,000ha)
1990 2000 2005 2010 2015
TRk 118,545 99,409 97,857 94,432 91,010
T DA HE 22,627 22,627 22,206 21,003 26,748
Z DA+ 30,685 49,821 51,794 56,422 54,099
]2 9,300 9,300 9,300 9,300 9,300
Xl 181,157 181,157 181,157 181,157 181,157
(MEEZ RS &1 JICA TR ERR)
# 1-3 AEELICEHD D HBEHREDOEIS 4
BTy — MDA FHIRT 2 EE
1990 2000 2005 2010 2015
TRk 65.4% 54.9% 54.0% 52.1% 50.2%
Z DA HE 12.5% 12.5% 12.3% 11.6% 14.8%
Z Ol i 16.9% 27.5% 28.6% 31.1% 29.9%
PR K dil 5.1% 5.1% 5.1% 5.1% 5.1%
Al 100.0% 100.0% 100.0% 100.0% 100.0%
(MEG RS &1 JICA FEEM )
# 1-4 A FEHELOHRAKIEHD D FANREOHE 4
B — ifE (1,000ha)
1990 2000 2005 2010 2015
JEAE R N/A 49,453 48,310 47,167 46,024
RIRTFAEM N/A 46,634 44,888 42,462 40,040
ATk N/A 3,322 4,659 4,803 4,946
AN N/A 99,409 97,857 94,432 91,010
PR 3 - 1.6% 3.5% 3.6%

(HEE B S &1 JICA FREMERD)

A [E O KB 22 BRARBAZE X 1970 FARATEDAGE D . 1970 48705 90 4RI ITAFERM
60 13725 120 J7 ha OFRMB D Lz & HEFH S 41, 1990 4-~2000 121X, FRIOHED
H 191 /7 ha & 77 VRO THER T 2 % HICHRHRBA IS KEWEE 725> T 5,
L2xL, 2000 RIS A D & R D A B — RiEeeai< 7220 . 2000 47425 2005 0
ARV HFEIX 81 U ha Th o7z, D%, 2005 F015 2015 FIRTIFEDL L
T AR AR HRITR 69 7 ha L LRTEL D T 70 OO L T\ 5,
1990 4726 2015 4 F TORMRO LA HFE TIEK 110 7 ha/fFL > TnD (£
1-5) .

4 High : FAO, 2015, [Global Forest Resources Assessment 2015-Country Report |
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P2

FF AT EE L H k% R,

SSIPRAY AN

« BB OOz
o (BEERENR, 7T 07— a v, Bl MONEBEESEOEEMNZRERIIMZ T, X
TEREEZETaI 2 =7 4 R ELOEBERBFEFELZB DN TNELHAR

(T, BRARKGE

KERAR DM~ D

B 72 T BT BRI EE S0, MG 0 HE(L O AR CTOIREL & W o T s RTED MR S T 55,

£ 16 A EHRMOHFE T L OmEOLALS

B — M Z L oF mEOZAL (), 1,000ha)

1990-2000 2000-2005 2005-2010 2010-2015
ARAR -1,914 -310 -685 -684
T DA HE 0 -84 -241 1,149
Z Ot A Hh 1,914 395 926 -465
] 787 0 0 0 0
aEk 0 0 0 0

(MIFEZERHE &1 JICA a4 HI1ER)
1-1-1 A EFH - JeR KK DOBEH

AR CTIHEA EOFAM + FRKSKEDFELNZ OV TR & 8 L T <, ITEDOIIEE S
T5E, /flvhwﬁJd“iﬁ&ﬁ@%ﬁ>%ﬁ%ﬁbfbﬁz_&zﬁﬂmé%vtw
ﬁﬁJV/&/M@i$’%ﬁbfwkﬁﬁﬁﬁﬁ%ﬁmé sz ﬁﬁ% RRAK

IFACTTRT 1 77 5500 AEEE A S 0 I LM%k“@@%fwé_&ﬂﬂ%%:ﬂ%éhf
W5, Goldammer and Siebert 1990 (Z X AviX, [N +Hrhs 6%%5%7‘:7®%@75§I§ﬂ
RFAERS . ALITAT 1 5 5510 D BALITHE 1650 0D &H W TEITEE D FRM KIS
ELTEZ ERDND LN D, KENEKINTIELN Y OFRIEDFRE ) HEEL L?‘:;hﬁi%
BoLIxw o AGHTICNT T & 2 A, Aot 1 7 3300-1 75 1200 AE DRI H D K KR
FLX 722 & BRI LTz, KT OBKRAKZRR T 5 IRAEDEIRIL, TV XN T —
L=l =7« PNNT O TR TN D,

L, BAROERE HAZREERNAT 5 2 &3, 20 HREFIEE TR TSRO ATY
oo THRDRBIRNCED D & ST T2D73, 1967 FEDOMEIAE (UUPK 1967) @
HIETH D, 1960 FFERDOHED Y 17D 1970 FROFNDOIT DT TIRRIRFRARDIAS ] DA
FFATHUCERE S, A~V T BED v Z U BIIARM mRICEE . FRRE B & - HuoR
DEREIT, TOBRBEITELL TWD,

W: 74 VAL RN= b= T T Ty b T F— 4 2012, RO L ReT51E)
(http://www.env.go.jp/nature/shinrin/fpp/worldforest/index4-2.html)

: FAO. 2015, [Global Forest Resources Assessment 2015-Country Report |

: Saharjo, B. H., 2016, [INDONESIAN FOREST AND LAND FIRES|
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FUHEZABNEE D T DI THRRITITREDOARE D KE S, KROEEERKE S EE
ST T LTI A, RERE DOBRMIRE & MREPAHZ BUF (KREE N R - 722 & T, ez
ENBRBALTKEDY 27 3EmEoTe, MIFEMETAY FTR/BENY v F BN
IZEDI TN e LW ) FET, WEICTBIT 5 BRFEAED KK E NHIZ K D KATNT
HLERKRFARBOEZGEEI LW 2 EE2RBT LD TH D,

A EDJEDERD 2 TREEBINEFRL T 21O T, FARKKITBEDO L HITEE D

i5V@OT%kOiwﬂ*ﬂaﬁﬁﬂﬁﬁfkﬂﬂ%@?éﬁ 1. kS~ XD/
%Eﬁrgﬁﬁf“*ﬂ4hﬁféﬂﬁrj . 1982-1983 4£, 1987 4, 1991-1992 /£, 1994-1995
., 1997-1998 (T J@k“ﬁ@&khtgz§i&ﬁ”ﬂ IR o 7208 1999 4RI

Eci2m0¢3ﬂ %)7?M%¢m ZHEHTAENRE SN TN D, x747@ﬁ

LR, A R TEEH Y X BT 1,200 HHIE EOKENBIIIS N TS, KkKIZ
iéﬁ%%%%ifﬁﬁ%%®&% LEELRY, HEHICE ST A BT BT H
SN DHEHENRPFITMZ T, ~A R LV IrHED ASEAN FE T b R & #2751 R
bbb L TRy, EFREME, ERMECLHEL T\, 20174 9 ATk
ASEAN SRERESEIZENTH, HIODM% TEER K SRIT X B~ AR im D
L7,

1-1-2 A BN - FeRAKKDOLY B8

ARIETIX, A ETHEM, - Jemk K A5 & ZTERIZOW T L Tl

KIEEDFAERE L UIAKANBPEH SN T D2, BEl#HEZ B LIZEBRICK 5k
ANDIED, KMRAANR—LDOT T T —a VERBROTDO LB EE2 B & Lz
REICEDKANPFET D LS TWnD,

(1) BEMEMEZ B E LEEERICE D KAR

AEHDEL DINTARENLE B0, EEAMTILHE T 2 OISk ANE V5
JIBHER TR L L O S L CT& 7o, R, 1997 FITH A U < & N T 3 ADBEM
BRAEH S, 1999 412 7 UM THRE < 3 A, 2005 4E121E 6 ADS@# ST D
T, BEMBHE & 13 LR Ic %2 B3 TRBERAANEZHVND O TH LD, K
MHINETHIEEE TV LX) RREMELFISEZ T2 L bhnol, ZHITHIM
DR 2T JMZBWTE, AOBND o722 &6 H 0 HRHREIRA~OARIXIRER
EolelebThdEBEZLND, KANWTHRAETHIRKITAMRE, Vo, T RXT T A,

8 [ : Saharjo, B. H., 2016, [INDONESIAN FOREST AND LAND FIRES|
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VT L, TR TACER, BEOI XTI VELERD, bodt b, WA LT
LE S0, KAUC KD HEOREMO LT —HHTH 5,

1982-1983 £ D KK DFAEPITEFE SN TR WS, BRI ENE D7 AR L e
INTND, BEBIIARARAEZIZ LD, BT 0% < O L CEFRICI Tl TE 72
JRERRETD D, WENHED 11-12 BICEM A Z 5729010, FHEHOER & KA
HLZEDH TS5 9-10 H (A~ FF7ETIL 89 H) IO DLDONREE TH D,

BEJRBHED B AR E LT BT OB B0 E DI, EIERFEHRROF
ERSH D, HOIFEFORMER TIE RS, FPORMHCHIERN OB > TE 272D, kKA
NOMLFHZLETELP, BHAHEZHNE LD STEROKDOBFE HOME AT H_E LA 2
VI RBE LW, KEBIERT D T ERER STV,

(2) AMRAANN—L DT T T —2a VIREOEDO I EA B L LTz
BEIZL D KAN

1997 FE OB K DR AERKII T, AMOMRRLT T T — a DO ik
il CRANERWZZ LR EFEH SN TWD, WA Y~ Z PN THER LT8R D 80%
X, AMOHRST 7 0T —2a Db THEHETRAELZZ ERENTEY, Kk
ANE LR DS D 176 tha AR LTEHEAOFI L ZNEE ST TN D, 7221, 4
B L CARSINIAREZTWO TG LR+ CRLETR G & 7o > TV Yy, 1999 i, U
7 7 INOAEFE 40 LA B3 1997-1998 FED KK D & & LREROITVWZE L7cDIZ b b 5T
WEN 2Nl Embn T\ 5,

2000 FLUBEIL, AMROAANNR—LDTZ7 T —ay, ZLTHERNHOaAI 2=
T AW, A ERKOKEIERE 725 Tn D, 2001 FAZIEA A N 3— A pFE 1 AEAVLET X
Fl. 2005 4EF T 7 &b 25 fHIE EITYROEEN A>TV 5D,

KANEFAND Z LITERETETL LN TV AR, KEDOAA 4~ A S E{T A )
ORRFRME—DFILETH D72, FEEITIEZ S OEERHN TN S,



1-1-3 A EFMA - FeIR KK OHE

AR - PeRAKSRIC K DIEREIBIILL T O LB TH D (F 1-6) , W4, BPE & R
DHENTND Z LD AR« TR K DPEFITILRMBIZH D,

#£ 1-6 A EBHBMK - JERAKKDRES & L BEHFEO

No. A FIEBE 1 0l 2
1 | 15,510 BC-1650AD | A U~ & U THIOTIA LTZ & SN DK
2 | 1877 FLERDTE > TV D e ) D KK
3 |1915 80,000 ha
4 |1982-1983 3,600,000 ha
5 | 1987 66,000 ha
6 | 1991 500,000 ha
7 11994 5,110,000 ha
8 | 1997-1998 10 — 11,000,000 ha
9 | 2006 8,000,000 ha

(VEGE S & 1o JICA A ER)
1-1-4 A EHM - VIRA KD AMEH], Bl
A [E O H 5 TEBE DO BLIR

W)~ 2 W7 Z o8 AZBN T, REEMEE DL T 5P (Manggala
Agni) DOVEBGIES] L THKEWM OBURZHGE LT ZAUTDO LB ThoTz,

WH Y~ Z ANTIEMNZ 4 7wy 712000, 178y 78720 14 4 OEBIKE 2 E
L 24 FFRHI CRFBBE 21T > TV, 571y 7 OFEEmEIIHEYSIZIAS . BARTIE
HBE T I BLALIZ VLT 2 E RS Cd 2

7 Z 3D Manggala Agni [ZMOFE 1 7w v 7 KO 2 7 v v 7 #EHE3 5 P RiElh
FELVLOMBETH D0, BUE STV D EREMII NI 2 A & Lok s o> Tk
D FAET DMK DB LMaEs 7KL Th - 72,

9 i : Saharjo, B. H., 2016, [INDONESIAN FOREST AND LAND FIRES|
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1-3 7 # % Manggala Agni %/ 1-4 R
(8 : JICA FA# )

1-3 THMODBEZH Y FIF THDHON, HWTERLEITN, 180 DKBADL V=
v hva—F—] LVWOMEMEXEAEM CHL @ERETHEHINTND) . FRIZH
D DN, FRKFNZTIB W THRANHR TSy 1500 1F EHOKFTRER AR 7 Th %, 1-6 (X5
WV DR ICIZ AR — R 2 #efse L, HIAIZIK &G 7K LB 2 (X 2 U bR K B O Reikidipt © &
Do

Bl SN TV DB 1T, WINHEMEL TRV ERZ LR L THHHIRT

b, Flo. F—ARIZESTIINDO/NN—Z N T 0005 720NE ELEREAL TV DRI
ThHol,
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X 1-5 R 7 &iEkd 5 Hm X 1-6 Ve kKD KIHETT S
Rk A O

B 1-7 JemKKOEKITEHT D
FrkEEA @

(Hgh : JICA FHER)

TRRHUZEBIT DK E NI ENDLEET D &, WHHIZHR 72N L TH KB
HEATERNE NI FAILH L0, BURE LTERPEL TEMAKICHHEIL TV Z
EMDAT, YR 7TABEORHIINATH S L AZT b,

A OFRERHIA L7 2 & OREHERENL, e EIZI T 5 B EN O & 13RI
W DT, FEFARTEL T d D IEPIRI O & i LT h . 1HKEHM I3 5 B o
FYUTHARFTHLEBEZOND,

¥, A BEOWKEB OfFREMSRMIL. KE< 2EBIZHIPNTND

OB AR HTHEBE R OTE B

INZESLE LT, WS 220D 7 vy 71230, TNENZT 7 A4 Y —ARR (ARTITE

EXRKEICHD) ZEx, @ ORBEMSEZIT-oTW\5D,

OMBENLOIEFFRESNHIN L&

MAMFIC L VIFFFRESAREEOND & ERR - MBI ES - ML KT8y 2

A LR ZIT,
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FREITEE D2, BB N B OBRESLERAM O FRUTHIELS K T23T 9 2 Lo
TWD, TEEERRE LT, SRk, HUsBI ST, MRS . MBI D IRAGT R
ISR S MAHKIEEN 24T O IR 2 BT 5,

T2, TV U TICESL A EORMGHEBGOBIRIZE 1-ToLBY THDH, £ CTidM
5B DR 2 B AR OTEBG A & g LT %,

# 17T AEHEZFK - HI7HEB O & B AROTER S Eisk

X5y HARDHEES A EOHFGERL (7 52 /30)
FE A4 (8 - AREF « H 2D KK ] [AREF LIS D kK ]
ESR SaVi% BB TEBGIT BRI ARSER H 5 W B 3 X I
L ~UL .%ﬁf% [AREF k5 ]
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[P FREE SO RE]
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BT O NOFEIZ LV EEES | ME4 Tay 728l ZEh
ANEDBLEAZIT> TV D, W27 74 Y — AR A L/lE,

TRBNFEHEI L, FAMICYEEE |1 7 e v 712 14 ABLE L,
FH (77 AV —RRLFEE) MT AR TENES

Do HAIEB OFR BN L, EARMIZ
RANBIE, 1 R4, | 74 P—ARAMToTWND,

SH 1B 34, NBHRBIIHITA | FEFERESIIN (FR) mELr~ur
HEICXL RS, TIT 9,

WHARH] - | EERRROE kA ERE L 119 I THEHERE D 7V — T @EE D
KEOFH | FEBRUITITCE Y, ZOREFER | AHSh TR, RER, &k,
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w5 R | HRENOTXTOKE (BT | LTWe, Husk s o cBlE L
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T 5, KKTBL, MEBLBOEED WD B AR D 7= 8O (B
5, MK%IJ IBITLTW D,
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D\W@ﬂ%ﬂﬁ%%%M@ﬁéz
Lo,
BPRE X i) S8 5 720 D TR
DIEEHITH> T D, kB Lo AKH
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N, FOBEFRPRITELE ETH
5o
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HE TN TORARB D ¥ %
15,
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K BEA~OIEE S #HnE e
B RS KRR D AT RENE
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60

(55 2 BEpE)

13




(% 3 Bxht]
52 BEO AT v 7 LRIk

FEEOBREZ S &I, LEEHEM
O~ RS L, HAIEEN 21T 9,

KEPLREE | EBETHETR~O ISR EEE] (% 3 Etpt]
DX FRNZFHE, 26 L2t o 72 | NN R T DN OIEF FEET
HBHRLRE R O IC L D . BERE | S ORSDHIE
M 2NRIE 4D,
. BRBEMEES HUOF VB 5 K OVl
[ BB~ DURiE Z5h ] B ST D3 EHE L CYH kAR 235 <,
=S B ROIRE 2 BG4 5,
IJRIET DR OB, ., NBAD
[ B 2E P BIEX] B I T M 95, THK
RHEAMEMITEE NG, #REFIRE | F— 2 THBEREE KT 6 5 7= Mk
NOEBFRIRE BB NHES S D, | OIRKERE 725,
BEE A T T A IR T A 2 TR
7 RFBEIME Zfmpk, SEHA~YR IERE S
BT 5,
B
<« HUIERBH 5
J—j':
5 YE B
O %) O RAIEBHE
[ 4 Btpt)
HAIEENDS, 1 7 AZ 2 2HFEH
2l b881E. ABEOZR - THX
FFEOIET G LUVMEM oA, il
ZEE KO BV K A~DOE ) %
1795, NBIIMDOT v v 7 B
IR S TR 2k 3 5,
BHLFROMREENEE D | FHE
(evaluation) X —7 ¢ > 7 &4
AT O LT, I&B T # &2 P DTH K
M7= o> TV A,
fitL DAk i EOVRB)TIEEIC, B, HEN | SRRAKIZBN T, REREEDN
& D YRS TR0, ERAEEE, EEH | BIRER D ZHICERR, EERLK

B IERE, AR gL T
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W5, IHEIZ BV TR L SR
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i -
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R T H N LT BN ER, £
DMV TARERF Z JEBH ., {bF7ahk
HE SR DD, N7 2N L
PRVEBEE S LTI, XL TH, &
FTHOKES L, FEIRIRAT ., &k
A EZER R Bl 2 A LT\ 5,

HARCITIRRHLK S Z D b D334
L7z, ZHUSHIE L2 &AL
IIA LTV R,

R TN LTZHEBEEE VD SO
B STV o T2,

7w 7 RO EMIZAEH L TR
TEWET LI FRERA L TWD,
Bl SN TWAR 1L, AR
7 (65mm FR—AfFEHAO C #HIx
Dtk 7)) O AR
(40mm F—AffEH) TH-o7-,
AR T TTHA KR ERUK L, K
— ABIER LTSI O3 g R]
WA 7o TUE | A AKIlAEC
KEPFDIEKIFEN 21T > T D,

VR ORI IH kA B2 Ff > T
W5, B 2miEE, H£E 30 mnfk
FED e 2 b b Ui 122
ZHI LT WIRIRE LTz A 7 DM
Dol OTHRICIZIX, 40 mmAs—
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Pt 45 2 & THEFIZ/KRZ S LH
KEITH>TWD,
JeRHKRITI T DRER S IE, 2
DesBAFHLTEHIIL TS XD
Thb,

HEEH A~V
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FICHEMNRPIRAE L TR, 2F
T6 OBER Y MBI CIHEN L T

Do
1HIZ2~3 » AD AT F AN
Y., ZTORNIAY a3 72 =SS
272 o T A TR R Calidfs L GO
HALTW5,

BEIRD K& &1 6~9 AT’ MR
M C, THAKOFEREIL 4000 226
1,000¢ F2EETH 5,

AE L)L TOREEY IZHBWT,
BRBIMRES 1 #%. BNPB3 £, TER%
1 AEDVE IR L. ARER SIS RIS
LTCW5 & ORI,
BEHZ BT, BELL # (HARDH
BhCHARAERIZfE > TV D REIR) |
BOLCOW # (HATIZ/NE R ¥
—~ a7y —ZfHH) . KAMOV
# (BELL L RIfEEORE X) |
MI-8 (KA 5,0000 FE#i nTHE) M543
N Ehiz,

15

(JICA R ERR)




LZPRR BRI BEE T SRR E, BOR, BEE

1-2-1

A B - BRKKICET DT

2000 FELARE, Manggala Agni OFXSICNBE S L D HEPIE O, EZP 57 2 Hl

L7z

PXE SN T TEAVASN

KISHEMMEDOREEATOL TE 72 (R 1-8) |

F72. 2015 FE DO KRHIFLKKBARIINE I a2 =T s Day b — LRBR T LV—T70
EMAL, 777512 MY —2 kA & PAS

K0 KK TFBHCEREZRBNTITEMET

bHHEhTna,
F 18 A EFM - JeIRAFITBIT 5 k10
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B ICEA

(1) Current Situation of concerned Country / Area

Almost 50% of the total land area of Indonesia is composed of forest/rainforest, the
protection and maintenance of which is regarded as one of the worldwide concerns in
terms of biodiversity concervation and prevention of global warming. However, forest
area in Indonesia is on the decrease over the years and forest/peatland fires appear
one reason of this decrease. Forest/peatland fires existed in ancient times too.
However, today, they occur more frequently because of the increase of economic
activity and development of forest area. Countermeasure for them is worldwidely
required.

Slash-and-burn agriculture by farmers and plantation owners are pointed as causes
of forest/peatland fires. Burnt area tends to be expanded when the atomospheric air
is dry by certain reason such as El-Nino. Dry season is longer and longer last years
so the extent of damage by forest/peatland fires is expanding. Forest/peatland fires
cause not only loss of country’s forest/rainforest area but also health damage provoked
by smoke hazard (haze) to people in the country and its neighborhood countres.
Despite of such issues, neither development nor introduction of effective fire
extinguishing agent/equipment i1s much carried out while many other

countermeasures such as establishment of firefighting forces have been taken.

(22 SME and its Product and Technology

The proposed product is developed to effectively and promptly extinguish
forest/peatland fires. It is called “Drop Control Systems” consisting of three
components:

» Gel pack which contains gel material

» Drop controlling device

» Gel pack dropping device

Although the product is developed for aerial firefighting, gel material can be by
itself applied to ground firefighting.
Main advantages of the product are listed as follows:

1. High extinguishing effect : Gel is low volatile and semisolid material. Hence,
cooldown time is long and dropping point is easy to
calculate.

1. Novelty : New concept and technology to immediately gel the
pack and drop to fire.
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i11. Harmlessness : The product is environmentally harmless as it is
made of food additive and of biodegradability.
iv. All-weather application : By virtue of measurement system, all-wheather
flying and application is possible.
v. Cost-effectiveness : Owing to its extinguishing effect, flight time and

amount of water can be saved.

The product was developed first in Japan, in part supported by Japanese Fire and
Disaster Management Agency. The program is called promotion program for
research and development of science and technology for fire emergency
management. Then, embassy of Indonesia proposed to use it for forest/peatland fires
in the country. From the result of gel dropping test, introduction of the product has
been requested by Ministry of Environment and Forestry and National Disaster
Management Agency.

In November 2017, under witness from Indonesian experts and relevant ministries,
field test of ground firefighting test and mock aerial firefighting test were carried
out. Its result showed the product can perform very effectively for both ground
firefighting and aerial firefighting. In the questionnaire on this field test, all the
attendees answered that they would like to request verification survey in acual
forest/peatland fires, which means strong interest and expectation to the product.
In Indonesia aerial firefighting is carried out by dropping water from helicopter
from a high attitude to fire scene. This way of firefighting is not very effective as
water could not reach fire scene by atomizing. Even if the water could reach the
point, it could not fulfill the mission of extinguishing fire and preventing fire to
spread, as arriving water is just small particles. On the otherhand, semisolid Gel
pack is not easily atomized so could surely reach the point and cool down for a long
time. The Gel is dropped in harmony with advanced Drop Controlling System. With
this, the product seems to be able to contribute to resolution of Indonesian

forest/peatland fires in an effective manner.

(8) Proposal of ODA Project

The plan in ODA project is to carry out actual field test of ground firefighting and
aerial firefighting by using the product in 2018 to 2019 in national forest of East
Kalimantan Province or Sumatra Island. After its effectiveness for ground/aerial
firefighting of forest/peatland fires is shown by the field test, the start of study on

necessary budget and personal organization to deal with fire by using the product is
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expected. To help the study, guideline for introduction of the product is to be
compiled by us. Further, promotion of the product to private companies and
establishment of business strategy are also planned.

To decide Counterpart organization, discussion with three agencies (Directorale of
Forest and Land Fire Control of Directorale General of Climate Change under
Ministry of Environment Agency, National Disaster Management Agency and Peat
Restoration Agency) has been held. After discussion with those three agencies, JICA
team decided to have National Disaster Management Agency as Counterpart
organization. The direct contact in National Disaster Management Agency is
Deputy for Logistics and Equipment. With the Deputy, a letter (in Indonesian and
English) with representative’s signature was made. In the letter, it is stated that in
the near future the Minutes of Meeting among Counterpart, JICA and SME
regarding field experiment by using the product in Forest/Peatland fires will be
closed. In addition, the Counterpart therein expressed their intention to become
Counterpart and to receive and deploy the granted materials at end-user’s sites. If
ODA Project 1s executed and reduction of damage by forest/peatland fires is
materialized, considering adverse effects of forest/peatland fires to Indonesian

environment and economy, it would be a great contribution to Indonesia.

(4) Business Strategy

Main target of the product is admistrative agencies which carry out firefighting
activities to Forest/Peatland fire with aircraft. The Counterpart of ODA Project suits
this condition. The secondary target is private companies that own plantation and
are obliged by law to take measures necessary to deal with fire. It is confirmed some
of them have aircrafts for firefighting, so they could be future customers if the
product gets supply records to administrative agencies and negotiation proceeds
well.

As the product can be used not only for aerial firefighting but also ground
firefighting and several interests in that usage have been shown, promotion activity
to sell the product for ground firefighting purpose should be also prioritized.
Marketing scheme is divided into 3 phases. In first phase, all the products are
manufactured in Japan and sold through appointed sales partner in Indonesia. In
second and third phases, manufacturing process is transferred from Japan to
Indonesia gradually so that selling price is lowered and employment in local grows.
With regard to potential business partners, discussions with potential procurement

partners, manufacturing partners and sales partners have already begun. When the
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business successes and the product could have good records and reputation, it is
expected that the product will be adopted in other countries where forest fire is

frequesnt such as USA, Australia and Canada as well as Japan.
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Republic of Indonesia(Hereinafter referred to as “Indonesia”)

“Feasibility Survey for Introduction of Aerial Firefighting System Using a Gel Pack Fire Extinguishing Agent

to the Forest and Peat Fires in Indonesia”

SMESs and Counterpart Organization

(l Name of SME: lluka College Co., Ltd.
B Location of SME: Yonago-shi, Tottori Pref., Japan
| Survey Site/Counterpart Organization: Jakarta, Kalimantan, etc./National Disaster
\_ Management Agency
Concerned Development Issues of Indonesia Products and Technologies of SMEs
(> Forest/peatlandfire causes disappearance of forest and » The product can be stored in a dry condition and it can
release of carbon in the ground. immediately turns into gel condition by adding water in fire
» Adverse effects caused by aboveissue, such as climate change extinguishingactivity.
and respiratory diseases spread over Indonesia and » By gelling, effective extinguishment can be conducted as the
neighborhood countries. gel pack fire extinguishingagent is not atomized in the air.
>  Effective method of extinguishing the forest/peatland fires has > By using "Drop Control Device" it is possible to perform quick
not been established. and reliable extinguishmentregardless of weather and time.

Proposed ODA Projects and Expected Effects

Verification survey for extinguishingforest/peatland fire by gel pack fire extinguishment agent.

>

>
>
>

Protection of forest, reduction of patients with serious respiratory diseases due to smoke damage (haze) in Indonesia and its
neighboring countries.

Reduction of greenhouse gas emissions of Indonesia.

Protection of rare animalssuch as orangutans, Sumatran tigers.

Prevention of fire spread to establishments such as house by quick extinguishment of forest/peatland fires and formation of fire spread
prevention area with the gel pack.

Business Development of Japanese SMEs J

>

>

After verification survey and certain performance in selling, gradual transition from manufacturingin Japanto in Indonesia by local
partner shall be in effect.

After complete transition, SME obtainslicense fee by patent.

Expected costumers are administrative agencies, plantation owners, donors and NGOs.
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