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Abstract
Thepurpmcofdmnndywmummdmﬂmﬂnuwo[mldﬁm:me diversity in Indonesin. Firstly
p about d ol’ﬁxuu!lullprud“ gh donesia. Forest degradation is caused by failure of
policies in addressi i o mmnfeonl%')mdmmmedlhnmmg.
chdnfmumm:ynunof‘l?lchmgdmmmbmuu'pnn.HGUmdAPLMnuhmc-undwdecluwm
cover. ion about forest fires that trigger by the destruction of forests due to deforestation

m&mwm.nmmorcmmmduhammmmmmm-wuumwrmmve
occurred since 1960 uatil 2015. These conditions clearly destroy the habitat of flora and fauna that exist in each forest
ecosystems. The mitigation that needs 1o be done is for govemment to carry out rehabilitation, reforestation, restoration of forest
landsmmhadbcanmd.mthuhod-mrymbcmwd.udwmofgamplm(obeneadmu:hloreﬂ
ccosystem. The method used in this ch was descriptive method by revi '.o( fations and legisl and ap h to
literarure. The study was later described, d and in the i ge inmm«:fvlpaxﬁum!heumnlu
hmbemwamnnmuumechnnﬂmnWMowmmwdly-ﬂemwbymeMnruwuf
forests due to wide spread defi ion and forest d

Keywords: biodiversity, degradation and forest fires; impact; mitigation

1. Introduction
IndmuuumofmcmumwhlchhnMegaBmdwumymﬂumld.andpmmlhemdnnh-na
Brazil, and has the third largest arca of tropical forest afier Brazil and Zaire. Biodiversity of Indonesia is
of 10% of flowering plants, 12% of mammals, 10% reptilians and amphibians, 17% of birds and 25% of the fish in
the world, Under these conditions natural resources of Indonesia are also located at i ion of two
and two oceans that biogeographically is divided into two Indomalaya and Australia regions bounded by the
Wdhcelmwuhu«ldruend:cmwlll BuldlemeofdefmmmbulSnulhmhecumoverIyw 50
1 ities to be ied this situation. In Indonesia forest area was originally about 144 million
hectares, but today it decreased only about 130.68 million hectares.
Forest degradation from the result of defi ion and forest degradation with inue (o run year after year is

in line with the development of policy. And forest damages are getting worse due to forest fires. Usually forest
damages trigger forest fires and the impact of forest fires clurly destroys the habitat of biodiversity. Forest fires

bwontmullofmfmdlmuAMfuw d will i the o« of forest fires
sensitively. That are already classic ph In the exi of vicious circle, these conditions indicate that
forest fires can not be ci d. Furth forest degradation from forest fires cause decrease of biodiversity

[2].

Forest fires have occurred sincel960 and increased when the Law of Foreign Investment No.1 of 1967 [3],
enmadnndmuuvapomdbylawNojofl%ﬂﬂoanchvmomofMu-y At that time New Order of
g was age to invest at forest resources to exploit woods in order to improve of
Indonesi y slumped during the previous administration with old order of government. At that time the rate
of conversion from forest to forest industry experienced three stages of development: in the first stage (1967-1979)
focused was on Jog exports, in the second (1980-1990) focused on the development of the plywood industry and in
third throughout the1990s f d more industry development activities pulp and paper [5].

m:mﬁdefmummpwwmmmdy fered the functions of nati 'fetutinw
forest d def ion. To reduce forests damaged which were d the f
the Director General of Forestry enacted Decree No. JSIKpuIDDllIlWIonﬂleproeednruﬁxrloggm;whwhuscd
Selective Logging Guidelines for Indonesia (TPI). But until 1988 i were o imp
TPL The failure of the implementation of Forest C ion (HPH) lted in the d ion of forests in the

concession area, and were getting serious concept of Selective Cutting Plants Indonesia (TPTT), Industrial Plantation
Forest (HTI), Cultivation Right (HGU) that converted natural forests, damaged and became Crop Oil Palm and
damaged to other forest conversion to other land use (APL), which caused decline in forest cover due to forest

damage triggered by def ion and forest degradation [6],
Other than forest damages occurs also degradation of forest, due to illegal logging, cleared away of forest which
hed own or lled people. These conditions rbate deft ion with b critical land and the
necessary handling of the government to carry out rehabilitation, refe ion and forest ion in order o

mitigate hiodiversity which can immediately recover in addition to maintaining the stability of Greenhouse Gas
Emissions (GRK) in the atmosphere.
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At the same time serious destruction of forests occurred by forest fires during 1997-1998 mainly on Borneo and
Sumatra island, the condition is supported by Grahameet al. [7] stated that the land and forest fires as well as the
accompanying smoke causes: (1) serious damage to the forest; (2) air pollution; (3) health and mortality; (4)

economic loss; and (5) d biodiversity habi The total area which had been burned was made by the Asian
Development Bank (ADB) in 1999, and the arca which was affected by fire from 1997 umtil 1998 reached 1.6
million h S and Kali island, 6.5 million hectares, 0.2 million hectares in Java and Papua |
million ha.

From the background which described in above, authors wanted to assess and find out information about forest
cover areas which have been damaged by forest fires before and after the enactment of logging concessions in 1960
through 2015. The specific object of this study was to examine the impact and mitigation of forest fires for
biodiversity in Indonesia.

2. Material and Methods
This study was carried out used descriptive method with regulation and legislati hes, as well as

lnmmmdmmmﬂywd-ndmpatedbymwuchmlndonuumnulymhﬂbemmhﬂedby
Department of Forestry. Some of them objectively were approved this study. Results of this study later were

described, d and interpreted and compiled in the form of papers.
3. Resnlts and Discussion
3.1. Forest Damage

mxmpw ofdefomsunon which wuphnmdhylhegovemmem with conversion from national forest into
forest had d defi N of ionaires in 1978 hed at many as 383
concessions and increased sharply in 1987, which reached to 564, and covered total area of 55468.35 million
hectares of forest [8]. Defi ion area has i d from 600,000 hectares from 1980 to 1985, and to 900,000

hectares in 1989, Based on the analysis of forest cover between 2000 and 2009 released by FW1 (2011) Indonesia
had experienced deforestation around 15,158,926.59 hectares, with the rate of deforestation was 1,515,892.66
hectares every year (Table 1).

Table 1. Forest cover, Mmm-ﬂmddeﬁvmmpuyer

Island Lapdiarns. . Fepat ooy 008 i Farest cuvis 200 2000-2009 W 2009
(hectare) (bectare)
Sunatera 46,449 970.52 15,516,958 84 11,805,161.39 3711,797.45 37117975
Kalimsntan 53.262,37846 32,856,107.16 22,350243.23 5,505 863,97 550,586.39
Sulawesi 19,375,054.75 10,707,185.76 9,039,145.1% 1,667,840.59 166,784,060
Maluku 797259662 5.015.206.85 3,757,115.13 1.258,091.72 125,809.17
Papas 42.877,146.20 34,767.891.15 34,138.992.70 628398 44 6288984
Jawa 13.008,124.79 228118378 897.976.82 1,383,204.96 138,320.50
Bati Nusa Tenggara 136573632 2,184,833.28 1,181,603.75 1,003,229.49 100,322.95
Total 190,311,007.96 103,329,3%6.78 88,170,440.19 15,158,926.59 151589266
Source: Forest Watch Indonesia (modified data) [9]
Table | shows changes of forest cover areas due to deforestation. The def ¥ ds th hout major

islands of Indonesia. SowckmwlhlmﬁduﬂfwmcovwmﬂlﬁdcuuwdwﬂslmmI‘)lndm?ﬂODm
103,329 366.78. Also Table 2 shows that in 2009 forest cover area reached o 22.77 million hectares. The logging
concessions area covered 20.42 million h HTI ion area hed 1.57 million hectares. And HGU
reached (.77 million hectares. The logging concession area covered can be seen in Table 2.

Table 2. Arca of forest cover in the concession on 2009 (hectare)

Isund R Hr1 HGU Totul °"""!! E"‘f’m“f m”“';u Total
Swssera 107067880  68.73265 AR R T e
Tava - - - > ¥ 897978 82 9797852
Bai Nusra - 2108 2 rée A 117949553 118160375
Kiliwanan — SASASTRTY  AMOTAS  THTNAL 0l o0 o onpsien ) TROSAILE : eiaan
Sulawest  1.077,089.06 3579289 e B >~ - i Rt
Malaka H230067 19990 2 §72329.1 samrgs IS a0
Papua ®,566,145.35 411.304.56 . 8.977.949.91 - 25.161 D42 79 34138399270
| Tetsl 2042127066 1STAIS3  TP21503 2277888651 36169972 6502985576  BH170440.19

Source: Forest Watch Indonesia (modified data) [9]
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Also Table 2 shows that forest cover areas with overlap between HPH, HTI and concession area reached
361,699.72 hectares. Extensive forest of HPH, HTT and concession in Kalimantan, covered 10.04 million hectare,
followed by Papua this Island covered 8.97 million hectares of HPH and HTI.

Farest cover concessions in peat lands in forest concessions (HPH), Industrial Plantation Forest (HTI) and
Cultivation Right (HGU) in Indonesia, reached approximately 2.21 million hectares in 2009, comprising 1.41
million hectares in HPH, 0.46 million hectares are in plantations and (0.3 million hectares in concession and 0,029
million h located in the area overlapping b HPH, HTI and/or HGU (Table 3).

Table3. Area of peat land forest cover in the concessions, HT1 and HGU 2009 (hectare)

Overiap between Other HPH, HT1 and
Istand HPH HT1 HGU AR, WYL, HEU sty Total
Sumatera 32242237 336860.8) 11,32793 563273 115786404 1,834,107.88
Kalkmantan 19251510 7098581 29112093 2396648 220653340 2,785421.72
Papua 89721275 S8671.10 - 3 5.200,359.34 6,156,243.19
_ Totl  1AILIS022 46651772 302,887 29,599.21 $,565,056.79 10.775,772.560
Source: Forest Watch Indonesia (modified data) [9)
The age rate of defo ion at period of 1985-2009 was 2.05 million hectares every year, but decreased in

intervals of 10 years at period of 2000-2009, namely of 1.51 million hectares every year of areas, so total 45.27
million h of arcas b defi ion (Table 4).

Table 4 The rate of deforestation in Indonesia Period 1985-2009

Span Year Interval  Deforestation  Total (Million hectares)

1985-1997+ 2 1.80 21,60
1997-2000%* 3 2.84 8.52
2000-2009* 10 151 15.15

Total X =208 a7

Source: *FWLGFW [10] **Department of Forestry [11)

3.2. Forest Fire
Table 5. shows that total area of f were exploited to category of forest land, these were covered with
mountains, plains, forests and peat bogs, shrubs and gr HTL Agricul and pl C ffected by fire 1s

presented in the form spatial forecasts due to fires in 1997-1998.
Table 5, Bstimated spatial due 1o fires1997-1998 (in hectares)

o G g, DoS et e newe e
Kalimantan - 2,375,000 750,000 375,000 116,000 2,530,000 55,000 6501000/
Sumatera - 380,000 300,000 260,000 70,000 670,000 60,000 1,740,000'
Jawu - 25,000 - 25,000 - 50,000 100,000
Sulawesi 200,000 . 200,000 1000 401,000
Papua 100,000 300,000 400,000 100,000 - 100,000 3000 1,003,000
Total 100000 3,250,000 1,450,000 760,000 186,000 3,550,900 119,000 9,745,000

Source: Grahame, A. et al [7]

Note:

a)  Estimases of acrial surveys help members, the United Nations Disaster Ass Disaster A (& issicm Report, Fiekd visit,
Papua, 3 1o 8 October 1997 (NSWRFS 1997).

b) Estimates of the total arca of which is exploited in land cover categories such as lowland forest, shrubs and grasses, and agriculture, based on
estimates Liew et al. (1998) and Burnt Scar Maps or Map bumt from the Center for Remote Sensing and Processing 1999, puau zoning oo
orbver inlands based on land coves data from the National Forest Invesony (NFT) or the National Forest Tnventony of Tadowesia (1996),
National Development Planning Agency (1993, 62-9), and ADB (1999).

¢) Papua and other islands based on an estimate of 20% pest and peat distribution in the Biodiversity Action Plan [12].

)y bused Soed: {1998), und the esti loss of pluncation given by the Dep of Agriculiure of East Kal
(1998), 13,769 hectares in 1997 and 101,922 hectases i 1998.

©) Socdarmo estimates that 112,000 bectares bumed in 1997 and the Government of Indomesia, the Ministry of Environment and the United
Nations Development Prograe (1998) estimases that 119,070.32 ba baeat [13]

) Liew ot al. (1998) estimates that 3.06 million hoctares in Kalimantan (similar cstimate for 1998 (0 1.5 million ha in Sumatra | 14). Makanm o
al. [15] reparted that the EU forecasts for may Sumatra 2,798,000 ha, including 700,000 ha of forest .

Apparently the disastrous of forest fires and smoke have occurred since 1960- 1990 pediod; 1990-2000; and period of
2000-2013 as shown in Table 6. These d dly and wid d was conducted in old times, but number

¥ L

Province
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of fires increased in four decades. Recapitulation of mapping which was done by every province of Indonesian
G Site Envi in 2010-2015 also shows below,

Table 6, Forest fire and disaster smoke ever since

1960-1990 1990-2000 2000-2013
Sunstern Sumaters Sumaters
Rinw, South Sumatera South Sumutera, Bengkulu, Jambi Riay, South Sumatern, Jambi
Kalimantan Kalimatan Kalimantan
East Kalimantan, Balikpapan, East Kalimantan, Palangkaraya, Central Kalimantuan, West
Banjarmasin, Banjar Pontianak Kalimantan, South Kalimantan
West Java West Juwa
jalengka, Pur A inside of Ciremal, Cigurai
Sumedang, Kuningan
Central Jawa Central Java Central Jawa
Grobongan mountain side cleft of Lawu, protected forest mountain of
i Merbabu, Welirang Welirang, Merbabu
Source : Anonymous [ 16)
Compared with 2010, the bumed area have i I times as happened in Jambi, in 2010 only area of 2.5
bectares burned, but in 2014 i d to 3,470 b In Central Kalimantan bumed area since January to 10
S b hed 940.9 h In 2014, fires d 4.022 h The itulation of forest fires and

“F

smoke have occured from 2014-2015 are shown presented in Table 7.
Table 7. Forest fire and disaster smoke ever since

2014 - 2015

«  Fires 1,827 hectares of forest and peat fand in Riau

«  About 30 percent of the forest and conservation areas covering 10,5 million hectares or damaged due (0 various factors,
like encroachment, illegal logging and forest fires

«  Each year an average of 100,000 hectares conducted restocation

*  BNPB perform artificial rain at & cost of 200 billion rupiabs (0 cope with drought. To cope with forest fires, the cost of

prepared 385 billion Rupiah. Buming by p op and © open up new land for plantations and
agricultore
*  Climate phenomenoa El Nino until Ne ber feared to b the incid of forest fires in Indonesia

Source: Anonymous [16]

The data abowm area of fires which have been coliected in the form of extensive recapitolation of forest fires in every
province at 2010-2015 are shown presented in Table 8 below.

Table &. Summary of forest fire size (b ) per province in Tnds year 2010-2015
No. Province 2010 011 2012 2013 014 2015
1 Acch 500 - 13.00 - 155,66 -
2 Hali 10.10 - 250,00 60.50 30.00 -
3 Bangks Beliung . - - . 5 .
4 Basten . . - . 200 .
5 Bengkuly 0.50 525
6 DKI Jakarta -
7 Gorontalo - . . . . .
8 Jambi 250 ¥9.00 1125 199.10 347061 221700
9  Westlava - 1.278.55 1.945.50 252.80 e 102970
10 Central Java - 71224 A54.00 31.20 159.76 424M
11 East Java 204 90 4835 2.960.05 135204 497532 55330
12 West Kadimantan - - 571140 nmn 3155610 9952
13 South Kalimantan . - .50 41750 31,00 185.70
14 Central Kalimantn - 2200 5515 EA L) 402285 122040
15 East Kalimantun - 148 B0 51.50 . 325.19 109.00
16 North Kalimantan . - - - .
17 Kepulauan Rian ° o » . 4 :
18 Lampung 106.00 31.00 . . 280 1000
19 Malukn - - - - 17983 -
20 North Maluku 10.00 - - - 6.50 -
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No. Province 2010 00 2002 2013 2014 2015

21 West Nusa Tenggars 200 - - 1200 397758

22 Fast Nusa Tenggars 9500 . 55320 64990 98087 108

23 Papua 39.00 - . - 30000 17740

24 West Papua L2 - - -

25 Rian 2600 74.50 106000 107750 630110 2643.00

26 West Sulawesi - - - . . .

21 Sowath Seluwest W0 nas 4530 0.5 48310 75008

28 Central Sulawesi . - 08 1.00 073 -

20 South East Sulawesi 16.00 £5.90 346.10 1300 241086 28431

30 North Sulawesi - - 1.80 025 236,06 -

31 West Sumaters 56.00 - 350 - 12050 a.25

32 South Sumatera - 8450 - 48415 R50486 47657

33 North Sumater 80,00 500 LIBLOO 29540 321990 14600

M Yogyskara 2818.50 - 643 6.00 027

Source : Anonymous [17]

Thenwmo(dcfuuumnwhdampl-ndbylh:mwnh fe of function from national forest
to logging concession of other foreign capital comp rhate def ton and forest fires (Table |
to 7). The observation for the forest fire occasions by Kompas newspaper reinforces result of author’s research. It is
to say that the forest fire ions due to ive easily d forests on lands, for example the conversion from

peat forest (W concessionaires and the conversion process of peat forest by drying method which build excessive
canals occur uncontrolled fires (Tables 3, 5 and 7).

This condition occurs due to failure of the concession aires in implementation of the procedures for logging with
contained in Decree Letter Director General of Forestry No. 35/Kpts/DID/I /1972 [18), and this letter caused to
declim(mwmduwdmwudoccuimofformﬁxubydcﬁx:suﬁonlnd[mdcmiminﬂm

megalbmwﬁchbmmmnofdcmﬁommdfwmﬁmmudquudwlym
unambiguously stated, in Law No. 410(1999[I9louFumy in Article 50 paragraph (2); Article 50 paragraph (3)
letter a-f: Law No.5 of 1990 on Conservation of N: and Ecosystems Article 21 paragraph (1);
GovannmuOrdmmeNo.lSonﬁ)‘onlhermmofFuminAniclclzqu(l)nndO)[ml and
Presidential Decree No.4 of 2005 and the Minister of the Interior Instruction No.3 of 2005 [21] on Eradication of
llleulloum;m(hefm-uundlhecmhlummltcemmnmuflndmemllol

Forest fires have been stipulated same d and 1 since 1960-2015, w:mcauedby
dum-:uono:clmmdnwnyo”«mudguedyofhmumhmyylnd.fmm chi and i
illegal logging. Since Immgwammwhnsmgmmmgﬁmmnmlbﬂmmm
every year anticipated and evaluated [ di d of State and should be preventable and addressed. Table §
momthndmoupmmmhveexpﬂkmedfumﬁmucquvmofﬂmghsdmn& Jakarta, Gorontalo,
North Kalimantan, Riau and West Sul i. It can be luded that from 34 provinces in Indonesia, only 6 (six)
provinces didn’t experienced catastrophic wildfires. Otherwise ber of provi always expeni foteuﬁms
since 2010-2015, especially 6 (six) provinces a large Jambi, East Java, Riau, South Sul i, South
and North Sumatra, 2011-2015. M(S)mvmcu.mmdyWeﬂhva.Cﬂmﬂhv-demﬂKdmmndom
experience forest fires on. Furth province experienced forest fires in certain years. And once forest
fires had been fo d on S and Kali but now spread to Eastern Indonesia, namely Maluku and
Papua, the large number of fires spread throughout Indonesia over 3000 points [22]. Tt can be concluded that
lndonshnudﬁpchgotundwoemfmﬁ:uhdrymewimyduﬁngﬁlMmyurwhichoccmsm.
qwmﬁhphemmanﬁmdmnpﬁlymﬁmmhumoccmmmmﬂﬂeuﬁﬁurunxtislmd
mainly damage forest, conditions such as HPH, HT1, HGU, APL.

Mmmmlhnlwedme:Pwome(MIS) In this news item Ministry of Environment

and Forests said that10 investiga were suspected to involve in buming of forest. And companies were
suspected forest fires in Riau, and 2 hy ies were sasp d in Jambi. Otherwise 3 companies had same
duct in central Kali Bmmﬂlwnmumupmllymmodlnﬁtphnmmmdmplmm

WMmMmmmemwmonlmwmmmmmem
forest fires, only to do the deforestation on massive [23).
mwanleﬂWof&mmWCmmeAmgIMnMM
Tuesday, 20 November 2015 Police have decided seven panies of foreign capital as icious in
alleged buming forests and land in large ber of regions in Indonesi AMlhepohccalnhndldmﬂ:?SGme
repauﬁnmﬂwresullndmw,nﬁhecmoffawhndbwmdovaﬂl'Ihenndwuo(nnpacwmdmauls
reached 226 people, while 17 corporates were suspected. The total of 83 indi | have been detained, and

five corporations were suspected too [24]. :
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y o revitalize and o SPD(ElﬂmegSyllcm)mlymgyvnthrelevmlmm.
especially BMKG (Agency for Meteorology and Geophysics) and BPBN (Agency for Disaster Management state)
in central and BPBDs (Regional Disaster Management Agency) in religion. At that time it is high priority that must
be drawn firmly into RTRWP (Spatial Plan Province) in each province to reduce risk of catastrophic fires by
building broader capacity of fire £ by developing dination of fire p ive rationalization between
national, provincialand local; and by strengthening local capacity (o develop local fire preventive plans in order to
facilitate ownership of the forest area.

Ituveryquwmmmwummnmdmamdoﬂmiunhm
2 f ion and APL, and each concession holder and/or foreign capital
companies as must be responsible for forest fires in concession area of its forest concession and/or another
foreign capital owners in order to maintain their forest respectively. For ive go in these cases, the
Ministry of Environment and Forestry and the National Police should be appreciated which concessionaires or
anyone deliberately set fire o the forest. If there is no intensive control of government, forest fires will continue and
happen every year, especially in dry season. Do not expect that the impact of forest fires and smoke haze will
disappear during rainy season, Apparently government and concessionaires have same perception that government
has always neglected and allowed to drag on the incidence of forest fires and smoke haze, whereas the impact of
fmﬁuuvayhxe.numlymu:ﬂhmuduﬂuﬂ&levﬂwdmpmhmmmdly
ity, not including the cost of ing the loss of ic sectors,
ndpowmnlloﬂdwtoplnlyﬂlof!hemﬂ

4. Conclusions

From the results of compiled data and discussion can be summarized as follows:

1. The impact of the forest fires occur due to serious deforestation and threaten the destruction of both flora and
fauna which are located in forest areas.

2. The mitigation wdﬁnhﬁnﬂiv«ium(ﬂwmmﬁdiuﬁwbytho.Sofl‘)‘)OlZSl
on Conservation of Nuunl" and Ecosy (b) to & p SPD (Early Waming System) in synergy
with rel ially b BMKG (Mueomlogy and Geophysics) and BPBN (Disaster
MmmAmSm)Moﬂmudmumﬂ and BPBDs (Regional Disaster Management Agency) in
each area; (¢) prevention to true forest fires into RTRWP (Provincial Spatial Plan) in each province to reduce the
risk of catastrophic fire hazard, especially for mankind and rescue biodiversity; (d) to build capacity for manage
larger fire hazards such as with building fire preventive rationalization which coordinated between national,
provincial and local; (¢) to strengthen bcdwwwdcvelopbcdmwplmmhumwhhn
reforestation and forest restoration, so that the preservation of natural ly
to human life on planet Earth.

Suggestions

1. When forest fires started about 1960s properly government and license holders should had strong and solid
program in tackling fire disasters because these phenomena anticipatory implemented and evaluated every year
10 harm State economically 50 we must prevent and mitigale.

2. Government need (o revitalize and review legistation on the rights, powers and obligations for license holders
both concessions and / or other companies which were owned by foreign capital, each holder of rights and

issions must be responsible for forest fires in the work area and must keep preserve their forests in

nccmi.m:ewnhAniclc” by Law No. 41 of 1999 [19] and Article 1 letter h by Law No. 32 of 2009 [26]).

In 2015 it should not be d recent i and i d spread th hout Indonesia so it is very

3. G should conduct rigo oversight of each permit engaged in forestry in force, namely by Law No.
41 of 1999 Article 60 paragraph (1) and (2) until Article 65 [19].
4. G must have age to act decisively over the criminal offense with demand of criminal penalties in

accordance with the by Law No. 32 of 2009 Section 116 paragraph (1) letter a and b, and paragraph (2) for the
forestry license holders [26).
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