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a&EIwfajrmif;azmufvkyfjcif;onf
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a&EIwfajrmif;\ opfaqG;ukef;jrifhajrtay: tusdK;oufa&mufrIrsm;

a&EIwfajrmif;azmufvkyfjcif;onf opfaqG;ajrrsm;\ t"dutEÅ&m,fjzpfonf/ þtaMumif;udkaemufwGif jyxm;aom

jyuGuf2cku ykHazmf&Sif;jyonf/ 
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From Hooijer et al (2010)

txufygykHrsm;onf a&EIwfajrmif;azmufvkyfjcif;aMumifh opfaqG; 

ukef;jrifwpfck wjznf;jznf;,dk,Gif;ysufpD;ykHudk tqifqif jyoxm;jcif; jzpfonf/ ke j h k j n j n k G s k k h h j j j n

rlv&SdaomopfaqG;ukef;Nrifhonf a&Ekwfajrmif;azmufvkyfrIaMumifh opfaqG;ajrxk

wjznf;jznf; edrfhqif;uRHusoGm;jyD; opfaqG;ajrrsm;ysufpD;&mrS CO2 xkwfvTwfjcif; 

jzpfaMumif;udk Hoojer ESifh tzGJYuwifjyxm;jcif;jzpfonf/

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 4
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1  rlvwnf&SdrItajctae

- ajratmufa&NyiftNrifhonf ajrrsufESmjyifteD;wGif&Sdonf/

- ESpfaygif;axmifcsDíMumatmifpkaqmif;rS aygufa&mufaeaom

obm0aygufyifrsm;rS opfaqG;ajr&&Sdonf/

2  a&eIwfajrmif;azmufvkyfjcif;

ajratmufa&NyiftNrifonf tmufodedrfusom;onf/- ajratmua&NyitNrihon tmuokYerhusoGm;on/

- opfaqG;ajrrsufESmjyifpwif edrfhqif;uRHusí CO2 xkwfvTwfrIpwifonf/

3  qufvufía&xkwfjcif;? a&EIwfajrmif;wl;jcif;

- ajcmufaoGYvmaom opfaqG;ajrpwifNydKuGJysufpD;jcif;? CO2 xkwffjcif;/

- MuD;rm;aomrD;tEÅ&m,f Ncdrf;ajcmufvmjcif;? CO2 xkwfvTwfjcif;/

- opfaqG;ajredrfhqif;uRHusoGm;jcif;onf opfaqG;ajrNydKuGJysufpD;jcif;ESifh

odyfonf;oGm;jcif;aMumifhjzpfonf/

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 5

4  aemufqkH;tqifh

- a&EIwfajrmif;txufwGif&Sdaom umAGeftrsm;pkonfavxktwGif;odkY

vGwfxGuf oGm;rnfjzpfojzifh opfaqG;ajrxdef;odrf;jcif;ESifh ysufpD;rI

avsmhenf;atmif aqmif&Gufjcif;rsm;vkyf&efvdkonf/

tusOf;csKyfvQif CO2 xkwfvTwfjcif;onf taMumif;2rsdK;aMumifhhjzpfNyD; wpfckESifh wpfck

qufoG,faeonf/

(1) a&EIwfajrmif;rsm;azmufvkyfNcif;udk pOfqufrjywfvkyfygu CO2 xkwfvTwfygrnf/

(2) awmrD;avmifuRrf;rI (a&EIwfajrmif;azmufojzifh) ,if;tcsdefwdktwGif;jzpfay:ygu rD;avmif

uRrf;aomopfaqG;ajrESifh opfyifaygif;yifrsm;aMumifh CO2 tajrmuftrsm; xkwfvTwfEdkifonf/ 

xdkYjyif opfaqG;ukef;jrifhajr\ obm0a&pD;qif;rIykHpHudkvnf; ykHwGif wifjyxm;onf/

þykHwGif opfaqG;ukef;NrifhaNr\ wpfbufjcrf;wGif a&pD;qif;rIykdrsm;vmjcif;aMumifh ukef;Nrifh\

rdk;a&cHrsufESmjyif ykHpHajymif;jcif;jzpfnf/ e*dkrlvopfaqG;ukef;jrifhwGif rdk;a&onf ab;bufodkY

xD;yHo@mefa&pD;jcif;jzpfay:aeonf/ odaomfvnf; uef;jrif\ wpfbufbufwifydí

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 6

x;yko@mea&p;jci;jzpay:aeon/ okYaomvn; uke;jrih\ wpbubuwGiykí

a&pD;qif;rIydkrdkrsm;jym;vmygu opfaqG;ajredrfhqif;uRHusjcif;ESifh uspfvpfydjym;oGm;jyD; ysufpD;rI

rsm;jzpfvmaomaMumifh rdk;a&cHrsufESmjyifrSm ykHpHajymif;jcif;jzpfay:NyD; a&a0a&vJ e,fedrdwfykHyg

ajymif;vJEdkifygonf/ jyxm;aomykHwGif b,fbufjcrf;ü a&Ekwfajrmif;rsm; wl;xm;ojzifh

a&onfb,fbufokYd ydkrdkpD;qif;NyD; nmbufodkY tenf;i,fom pD;qif;awmhrnfjzpfygonf/
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ajrrsufESmjyifjyKjyifjcif;aMumifhNzpfay:vmaomtusdK;qufrsm;

a&EIwfajrmif;azmufvkyfjcif;  - ajratmufa&jyiftjrifhusqif;jcif;

opfaqG;ajrajcmufaoGYí "gwfajymif;vJrIrsm;jzpfjcif; 

CO2 xkwfvTwfjcif;

ajrrsufESmjyifedrfhqif;uRHusjcif; rD;ab;tEÅ&m,ftvGefMuD;rm;jcif;

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 7

a&MuD;epfNrKyfjcif; tcdkiftrmaqmufvkyf CO2 xkwfvTwfjcif; (smog)  avxknpfnrf; 

ypönf;rsm;xdcdkufjcif; urÇmMuD;ylaEG;     usef;rma&;udkxd

vmEdkifjcif;        cdkufEdkifjcif;

ZD0rsdK;pkHrsdK;uGJrsm;qkH;½IH;jcif;

t"duaomhcsufrSm opfaqG;ajr\ajcmufcrf;ysufpD;jcif;? tusdK;qufrsm;udk 2 rsdK; 

½IjrifEdkifonf

(1)  ajredrhfqif;uRHusNcif;ESifh qdkif&mudpörsm;

(2)  rD;tEÅ&m,fESifh ywfoufaomjyóemrsm;

- ,ckjrifawGY&onfhtwdkif; CO2 xkwfvTwfjcif;onf opfaqG;ajrrsm;udk a&EIwf

ajrmif;wl;azmfíjzpfonf/ a&EIwfajrmif;azmufvkyfjcif;udk pOfqufrjywf jyKvkyf

aejcif;udk&yfwefYí opfaqG;ajrtm; jyefvnftpdk"gwfay;rSom CO2 xkwfvTwfrI

avsmhEdkifygrnf/ þuJhodkY CO2 xkwfvTwfrI qufwdkufjzpf&yfay:wGif rD;tEÅ&m,f

aMumifhvnf; CO2 tqrsm;pGm wdk;yGm;EdkifonfudkawGY&ygonf/

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 8

- opfaqG;ajrrsm;udk a&EIwfajrmif;azmufvkyfjcif;onf rD;tEÅ&m,fESifh CO2 xkwf

vTwfrI t"dutcsuf jzpfonf/ opfaqG;ajrrD;avmifrIrsm;onf ta½SYawmif tm½S

EdkifiHrsm;rS aEG&moDwGif rD;cdk;NrLaiGUzkH;tkyfjcif;rsm; jzpfay:rIESifh 4if;wdkYESifh qufEG,f

aom vlxkusef;rma&;xdcdkufrIrsm;ESifh vlrIpD;yGm;a&;xdcdkuffrIrsm;\ taMumif;&if;

jzpfonf/
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Relative total vs PSF area decline Insular SE Asia

97 00
98.00
99.00

100.00

ce
 1

99
9

(%
)

opfaqG;ajr&TH YEG Hawm\ opfawmzkH;vTrf;rIusqif;EIef;

- 2010NynfhESpfrSpí 

wpfESpf1.5%

ysufojzif

90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00

99
91

2
00

01
2

00
11

2
00

21
2

00
31

2
00

41
2

00
51

2

A
re

a 
re

m
ai

ni
ng

 s
in

c
Total forest decline

Peat forest decline

ysuojzih

tjcm;awmrsm;ysufEIef;rsm;\

ESpfqjzpfonf/

- ta&SUawmiftm½SwGif 

opfaqG;ajr

27.1oef;[ufwm½Sdonfhte

uf 12.9oef; [ufwmonf

a&EIwfajrmif;azmufjcif;
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Preliminary results 

presented at UNFCCC  CoP 
Nairobi, 07-11-2006

aMumifh 2006 

ckESpfrwdkifrDuyif(48%) 

ysufpD;cJhJjyD;jzpfonf/ 

Wetlands International (2009) EdkifiHwuma&0yfawmrsm;(2009) oif½dk;pmtkyfwGif 

qDtkef;pdkufysdK;rIESifh opfaqG;ajrrsm;qufEG,frIudkwifjyonf/ Marcel Silvius, 
Wetlands International \ Power Point jyuGufwGifazmfjycsuf/ 

opfaqG;ajr&THUEGHawm (PSF) wdkYonf tEÅ&m,frsdK;pkHMuKHaeaom tvGefysufpD;vG,fonfh

a'orsm;jzpfonf/ tb,faMumifhqdkaomf opfaqG;ajr&THUEGHawm (PSF) wpfckonf

f f f D M g f j f D f f fj fN DaESmuf,SufzsufqD;rI MuKHawGYygu ½kyf0w¦Ktajctae ysufpD;rIonf tvGefvQifjrefNyD;

jyefvnfjyKjyif&ef tcGifhtvrf;tvGefenf;ygonf/

opfaqG;ajr&THUEGHawm (PSF) rsm;onf 2006ckESpfrwdkifrD umvtwGif;

(48%) a&EIwfajrmif;azmufvkyfjcif;aMumifh ysufpD;NyKef;wD;cJhNyD;jzpfojzifh t"duNcdrf;

ajcmufcHae&aomawm[k ,lqEdkifygonf/ (27.2oef;[ufwm½Sdaom opfaqG;ajrawm

onf 14.1oef;[ufwm txdusqif;cJhonf)/ xdkYjyif opfaqG;aNr&THEGHawm (PSF)
rsm;\ ysufpD;EIef;onf tjcm;awmrsdK;rsm;\ ysufpD;NyKef;wD; EIef;xufrsm;pGm ydkaeí

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 10

s s Ie n j sK s s N Ke Ie s G k eí

jzpfonf/ (Sar Vision, 2008 wifjyaom txufygykHudk Munfhyg)/
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opfaqG;ajrawmrsm;onf opfxkwfjcif;ESif h pd k kufysdK;ajrcsJYxGifjcif;twGuf

t"du a&EIwfajrmif;azmufvkyfjcif;cH&onf

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 11

a&EIwfajrmif;azmufvkyfjcif;udk vkyfief;2rsdK;twGuf aqmif&Gufjcif;awGY&onf/ 4if;wdkYrSm opfxkwff

jcif;ESifh pdkufysdK;ajrcsJYxGifjcif;jzpfonf/ opfaqG;ajray:wGif pdkufysdK;aomoD;ESHtrsm;pk txGufwdk;&ef

twGuf a&ajrmif;azmufvkyf&efvdkonf/ opfxkwfvkyfenf; trsm;pkwGifvnf; a&Ekwfajrmif;azmuf

vkyf&efvdktyfaMumif; txufygqvkdufykHwGifawGYEdkifonf/ tcsKdYaom opfxkwfenf;rsm;wGifrl

rvdktyfyg/ (oifcef;pmtydkif;2- tb,faMumifh opfaqG;ajrrsm;udk tkyfcsKyfvkyfudkifovJ)/

qDtkef;wdk;csJ Ypd kufysdK;jcif;onf a&EIwfajrmif;azmufvkyfí

opfxkwfjcif;\ aemufrSuyfygvmavh½Sdonf/

Terengganu, Peninsular Malaysia

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 12

qDtkef;wdk;csJYpdkufysdK;jcif;onf opfxkwfjcif;\ aemufrSuyfygavh½Sdonf/ txufESifh atmufwGif

azmfjyaom qvdkufykHrsm;wGif opfxkwfjyD;aom Terengganu rav;&Sm;uRef;qG,f opfaqG;ajr

opfawmrsm;udkjyxm;onf/ opfrsm;udkarQmí xkwf&ef^a&EIwfajrmif;pepfwpfckudk wnfaqmuf

xm;NyD;NyD;? qDtkef;pdkufcif;wnfaxmifjcif;u qufwdkufvdkufvmrnf
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opfaqG;ajropfawmudkqDtkef;pdkufcif;tjzpfajymif;vJvkyfaqmifxm;

ykH

• opfaqG;ajropfawmonfjiif;ckHrI

tvGefrsm;aomawmjzpfonf/ 

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 13

wm&if;*El? rav;½Sm;uRef;qG,f

ynm&yfqdkif&m txl;avhvmrI bmukef;^bm&rfopfaqG;ukef;jrifhajr? 

qm&m0yf(SARAWAK)

•tvGefjynfhpkHaomopfaqG;ukef;NrifhaNrwpfck\vdk

tyfaomobm0tyifaygufa&mufrItqihf(6) 

rsKd;pvkH;yg0ifonf/

• opfaq;uef;NrifaNr\ tv,fae&mwif x -opaqG;uke;NrihaNr\ tv,ae&mwGi xk

12 rDwmxlonf/

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 14

• ZD0rsdK;pkHrsdK;uGJtxl;MuG,f0onf/

• umAGefokdavSmif^pkyf,ljcif;ESifh

• a&xdef;^a&avSmiftm;aumif;onf/
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opfaqG;ajropfawmrsm;udk qDtkef;pdkufcif;tjzpfodkY ajymif;vJwnfaxmifonhf udpöESifh

ywfoufí jzpfay:awGY½Sdvmaom tjzpfrSefrsm;udkavhvmrSwfwrf;wif&eftwGuf qm&m0yfjynfe,f 

ajrmufydkif;½Sd bm&rfjrpf0Srf;wGifwnf½Sdaom opfaqG;ukef;NrifhaNrwpfcktm; avhvmqef;ppf&ef

ay;tyfcJhygonf/ tqdkyg bmukef;^bm&rf opfaqG;ukef;NrifhaNronf bm&rfjrpfESifh bmukef;jrpf

Epfpif;tMum;wifwnf½djyD; t½nftm;jzif rm*'DjrdK\ taemufajrmuf,if;,if;r awmifbufodESppi;tMum;wGiwn½Sjy; t½Sntm;jzih rm*l'jrKY\ taemuajrmu,Gi;,Gi;rS awmibuokY

uDvkdrDwm(30)cefYtxd bm&rfjrpf\ taemufbufurf;wavQmufwGif wnf½Sdygonf/ þopfaqG; 

ukef;Nrifhajronf vloltaESmuft,Suftenf;qkH;½Sdonfh qm&m0yfe,f\ aemufqkH;vufusef

opfaqG;ajra&0yfopfawmwpfckjzpfygonf/ 

þbmukef;^bm&rf;opfaqG; ukef;NrifhaNronf vGefcJhaomESpfaygif; 4500ausmfu 

jzpfay:wnf½SdvmcJhonf[k cefYrSef;Muygonf/ þopfaqG;ukef;Nrifhajronf 4if;½Sdoifhaom 

obm0tyifpkaygufa&mufrI t*Fg&yf(6)rsdK;pvkH;yg0ifygonf/ tvnfae&mwGif 12rDwmtxd½SdNyD;

Mr.Anderson (1963)wifjycJhonfh t"dutqifhjytyifrsdK;rsm;(6)rsdK;pvkH;udk awGYEdkifaomae&mjzpfí

f f d f d f H f d d g f C i i ' 5' (P d P )

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 15

qm&m0yfESifh b½l;Edlif;EdkifiHrsm;wGifom tvm;wlae&mrsdK;awGY½Sdygonf/ Communities' 5' (Padang Paya) 
ESifh '6'(Padang Keruntum) trsdK;rsm;rSm ZD0rsdK;pkHrsdK;uGJpkHvifrIwGif urÇmausmftqifhrsm;jzpfonf/ 

,ckjrif&onfhhtajctaerSm opfaqG;ajrawmtjzpf Miri a'oMuD;wGifawGYEdkifNyD; b½l;EldifEdkifiH\

taemufawmife,fjcm;a'owGif jzpfygonf/ 2000 ckESpfpm&if;aumufawGY½SdcsufrSm rlvu[ufwm

1.289 oef;½SdcJhaomawmonf ,cktcg 18920 [ufwmom qm&m0yfwGif usefawmhojzifh

1.47%txd opfawmrsm; ysufpD;cJhaMumif; awGY&onf/

opfaqG;ukef;jrifhajrxdyfwGifrSmyif opfxkwfjyD; qDtkef;pd kufxm;ygonf/

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 16
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vGefcJhaomESpf20cefUu þopfaqG;ukef;Nrifhajr\ tpGef;tzsm;bufrsm; 

jzpfonfh (Alan Batu ESifh Alan Bunga) opfawmrsm;wGif opfxkwfcJhaMumif; 

f f f f f d f j d f j frSwfwrf;rsm;wGifawG&onf/ 1975ckESpftxd opfaqG;ajrxk txlwdkif;wmjcif; 

(vGefwGif;azmufjcif;) udk qufvufvkyfudkifcJh&m xdktcsdeftxd opfawmrsm; 

tajctaeaumif;aMumif; azmfjycJhonf/ opfaqG;ukef;Nrifhajr\ tpGef;tzsm;rsm;wGif

1980cefYu opfxkwfcJhNyD;tzdk; wefopfrsdK;rsm;jzpfonfh Shorea albida(Alan) ESifh
Gonystylus bancanus(Ramin)   rsm;udkxkwf,lcJhonf/ 2008ckESpfwGif 

xdka'orsm;onfrsm;pGm opfawmysufpD;jyKef;wD;cJhNyD; awmrD;avmifjcif;aMumifh

Bracken (Petridium aquiline) jzifh {uus,f0ef;pGm vTrf;rdk;cHcJh&onf/

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 17

2008 ckESpfwGif rD;&xm;vrf;wpfvrf;udk opfaqG;ukef;Nrifhajrxdyftxd

azmufvkyfcJhNyD; xdkae&mwGif tMuD;qkH;aygufa&mufaom Combretocarpus
rotandatus opfrsdK; (6ck ajrmufopfrsdK;pkrStMuD;qkH;tyif)udk xkwfvkyfcJhMuonf/ 

ukef;Nrifhxdyftjcm;ae&mrsm;wGif qDtkef;pdkufcif;rsm;udk txl 12rDwmtxd½Sdaom 

opfaqG;ajrrsm;ay:wGif pdkufysdK;xm;onf udkawGY&onf/   

2004ckESpfwGif The Round Table on Sustainable Palm Oil (RSPO) ac:pm;tHk;qD a&&Snf xkwfvkyf

jzefYjzL;a&;qdkif&m pmyGJ0dkif;n§dEIdif;a&;tzGJY wnfaxmifcJhygonf/ (RSPO)\ t"du&nf&G,fcsuf

rsm;rm pm;tH;qDxwfvyfjzef jzL;a&;ud or0g,renf;pepfjzif a&&nf xwfvyfjzef jzL;Edifa&;rsm;rSm pm;tk;qxkwvkyjzeYjzL;a&;uk or0g,ren;pepjzih a&&Sn xkwvkyjzeYjzL;Ekia&;

twGuf tusdK;cHpm;cGifh½Sdolrsm;udk pnf;½kH;xm; onfhtzGJYjzpfygonf/

yg0ifaomtusdK;cHpm;cGifh½Sdolrsm;rSm

(u) qDtkef;pdkufysdK;olrsm;

(c)  qDtkef;oefYpifa&mif;0,faomukefonfrsm;

(*)  vlokH;ukefypönf;xkwfvkyfolrsm;

(C) vufvDa&mif;0,fazmufum;olrsm;

(i)  bPfrsm;ESifh aiGt&if;tESD;jrKyfESHolrsm;

( ) f f f H d f d f f f J

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 18

(p)  obm00e;usiESih o,Zmwxe;or;apmiha½SmuaomtzGYrsm;

(tpdk;&r[kwfaomtzGJUrsm; - NGOs)
(q)  vlrIpD;yGm;a&;wdk;wufatmifaqmif&GufonfhtzGJYrsm; NGOs)

2005ckESpfwGif pHEIef;tcsdKYudkpkpnf;azmfxkwfí a&&SnfnDqDtkef;xkwfvkyfjzefYNzL; 

a&;enf;vrf;aumif; wpf&yfudka&;om;xkwfa0cJhygonf/ 4if;udk RSPO Principles and Criteria for 
Sustainable Palm Oil Production, "RSPO, 2005" [kac:ygonf/ 
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txufazmfjyygpHcsdefpHnTef;vkyfenf;rsm;twdkif; bmukef;^bm&rfopfaqG;ukef;jrifhaNr

wGif prf;oyffokH;pGJMunfh&m qDtkef;pdkufcif;tjzpfajymif;vJ pdkufysdK;jcif;onf a&&SnfqDtkef; 

f f f f f f M f g f RSPO f f f\ H fxkwfvkyfa&; enf;emrsm;ESifh qefYusifaeaMumif;awGY&ygonf/ RSPO vkyfenf;pepf\ pHnTef; 

rsm;t& bmukef;^bm&rf opfaqG;ukef;Nrifhajronf HCV-3  owfrSwfcsuf (½Sm;yg;írsdK;wkef; 

aysmufuG,f&eftvm;tvm½Sdaom a*[pepfrsm;yg½Sdaeonfudk awGY&ygonf/ þawGY½Sdcsuf 

onf RSPO  \pnf;rsOf; 7.3udkqefYusifí 2005ckESpfrSpí pdkufaomqDtkef;cif;rsm; rlvawm

MuD;rsm;\ {&d,mESifh xdef;odrf;oifhaom awmtcsdKY yg0ifaeaMumif; awGY½Sd&ygonf/ opfaqG; 

ajrvdyfckH;onf urÇmESifh t0Srf;ta&;ygaom xdef;odrf;a&;e,fajrjzpfygonf/ þbmukef; ^ 

bm&rf opfaqG;ajrodkufvdyfckH;wGif aygufa&mufaomopfa*[pepfrsm;\tqifh(6)rsdK;pvkH; 

yg0ifaomaMumifh urÇmMuD;\wpfckwnf;aom a*[rsdK;pkHyg0ifaom a'o[kowfrSwfEdkif

ygonf/
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ygon/ 

xdkYtjyif tjcm;taMumif;csif;&mrsm;vnf; pOf;pm;&ef½Sdygonf/ qDtkef;pdkufcif;      

rwnfaxmifrDu þae&mwGif pdkufcif;wnfaxmifygu ysufpD;rI½SdEdkifajcavhvmokH;oyfrI(EIA)  
vkyfcJhrvkyfcJh½Sif;vif;pGmrod &jcif;jzpfonf/ tu,fí EIA jyKvkyfcJhygu pdkufcif;ae&m\

umuG,fxdef;odrf;oifhaom ajrrsufESmoGifjyifESifh xdkae&m½Sd obm0aygufa&mufyifpkrsm;\

ta&;ygykHudk owdxm;rdrnfjzpfygonf/ 

pdkufysdK;xdef;odrf;jyKpka&;enf;pepfaumif;rsm;udk tajccHaqmif&Gufygu qDtkef;pdkufcif; 

vkyfief;onf a&&SnfxkwfvkyfEdkifaom oD;ESHjzpfygonf/ odkY&mwGif tvGeftuRHk e n &&Sn k k k Sj n kY& G Ge R

a&xkwfNyD;aom opfaqG;ajronf "gwfjyKNydKuGJysufpD;jcif;aMumifh ajrrsufESmjyif

edrfhqif;uRHusí CO2 ESifhtjcm; GHG rsm; xkwfvTwfonfudk awGY&ygonf/ 

jynfolvlxk\ oabmxm;&,laqmif&Gufonf hudpöwGifvnf; rlv½Sdaom 

obm0opfawmudk pdkufcif;tjzpf ajymif;vJygu awGYMuKH&rnfh taMumif;udpöudk

vkHavmufatmifn§dEIdif;cJhykHr&yg/
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avmavmq,fwGif Wetlands International tzGJYu(6)Mudrfajrmuf a&&SnfqDtkef;

xkwfvkyfa&;tzGJY (RSPO) nDvmcHudk 2009ckESpf Edk0ifbmv(4)&ufaeYwGif wifjy&ef

dj J g f f f \ g f f d f j : f f d ftqdkjyKcJhygonf/ 4if;tpnf;ta0;\ acgif;pOfudk opfaqG;ajrrsm;ay:wGif vuf½Sdwnf

axmifxm;jyD;aom qDtkef;pkdufcif;rsm;udkxdef;odrf;uGyfuJ&ef tvkyftrIaqmiftzGJY

wnfaxmifa&; tpnf;ta0;[k trnfay;cJhygonf/ þtpnf;ta0;qkH;jzwfcsufu

vuf½SdwnfaxmifjyD; qDtkef;pdkufcif;rsm;\a&&Snf tkyfcsKyfvkyfudkifEkdifrIudk pdppfwifjy

&efjzpfygonf/ 2010ckESpfwGifusif;yonfh (8)Mudrfajrmuf (RSPO) taxGaxGtpnf;

ta0;wGif qkH;jzwfcsufrSm aumfrwDwpf&yfudk zGJYpnf;NyD; opfaqG;ajropfawmrsm;udk

jyKjyifí qDtkef;pdkufcJhaom pdkufcif;rsm;\ a&&SnfxkwfvkyfEdkifrI erlemjyEdkifaom

vkyfief;aqmif&GufrI pHerlemrsm; azmfxkwf&ef jzpfygonf/ þvkyfief;onf CO2
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k e &G I e le s k &e j n þ k e n 2
xkwfvTwfrIenf;aom a&tokH;csrIpepfrsm;yg0if&ef? opfaqG;ajrrsm; jyefvnfjyKjyifa&;

twGuf enf;pepfrsm;ESifh qDtkef;pdkufysdK;NyD; pGefYypfaomajrudk rnfuJhodkYjyKjyif&rnfh

qdkonhf enf;emedó,rsm; yg&rnf[kyg½Sdonf/ 4if;axmufcHcsufrsm;udk aumfrwDu

(8)Mudrfajrmuf (RSPO) taxGaxGtpnf;ta0;wGif wifjy&efvsmxm;cJhygonf/

a&EIwfajrmif;azmufvkyfjcif;aMumifhjzpfay:vmaom

tusdK;qufrsm;udkacgif;pOf(2)ckjzifhaqG;aEG;azmfjyjcif;

1/ awmrD;avmifuRrf;jcif;? rD;cdkjrLaiGYzk H;jcif;ESif h CO2 xkwfvTwfjcif;? 

2/ opfaqG;ajrxkedrh fqif;uRHusoGm;jcif;ESif h CO2 xkwfvTwfjcif;?

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 22

- &moDOwkajymif;vJvmjcif;ESif h qufpyfíwifjycsuf
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a&EIwfajrmif;wl;azmfjcif;aMumifh rzdwfac:bJa&mufvmaomjyóem 2ck½Sdonf/ 
1/  awmrD;avmifuRrf;jcif;? rD;cdk;NrLaiGYzkH;jcif;ESifh CO2 xkwfvTwfjcif;? 
2/  opfaqG;ajredrfhqif;uRHusoGm;jcif;ESifh CO2 xkwfvTwfjcif;?

awmrD;avmifuRrf;jcif;? rD;cdk;NrLaiGYzkH;jcif;ESifh CO2 xkwfvTwfjcif;udpöudk yxraqG;aEG;Murnf/ 

tajccHtcsufrsm; - awmrD;onf a&EIwfajrmif;azmufvkyfrIaMumifh ysufpD;oGm;aom ae&mrsm;rsm;rSom
pavh½SdjyD; vkH;0xdcdkufrI r½Sdao;aom opfaqG;aNr&THEGHawmrsm;rS pwifjcif;onf tvGefYtvGef
j f J g fjzpfcJygonf/
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Almost all fires are started by humans

opfaqG;ajropfawmrsm;wGif avmifuRrf;aomawmrD;ESifh ywfoufí ta&;MuD;aom
tcsuf(2)csuf½Sdonf/ 

f f d f f d f N H H fyxrtcsufrSm rl&if;obm0twdkif;wnf½Sdaeaom opfaqG;aNr&TEGawmrsm;wGif
rD;avmifuRrf;jcif;jzpfrI tvGefenf;yg;jcif;udkawGY&onf/ xdkawmrD;rsm;onf vlol
ta&muftaygufrsm;í a&EIwfajrmif;azmufvkyfaMumifh awmysufpD;rIrsm;jym;aom ae&mwdkYwGif
tjzpfrsm;onf/ 'kwd,t"dutcsufrSm awmrD;avmifuRrf;wdkif vlupwifjcif;jzpfjyD; 
wrifoufoufvkyfjcif;ESifh rawmfwqjzpfjcif;wdkYudk wdkuf½dkuf odkYr[kwf
oG,f0dkufywfoufaejcif;rsm; awGY&onf/ Oyrmtm;jzifhwifjy&vQif tcsdKYaomrD;owfOD;pD;Xmersm;u
,lqcsufrSm vlrsm;pGefYypfcJhaom ykvif;uGJ? zefuGJrsm;uaea&mifudkpkpnf;í rD;avmifwwfonf[k 

dM g f f f f f D f d D M f f j f d f f d g f
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qdkMuygonf/ pnf;urf;rJhpGefYypfcJhaom pD;u&ufwdkrD;rsm;aMumifhvnf; jzpfEdkifonf[k qdkygonf/ 
tcsdKYaomudpörsm;rSm vlwdkYonf rdrdwdkYvdkcsifaomae&mav;rsmudk rD;jzifhwrif½dIYí ½Sif;vif;&mrS
rEdkifeif;awmhbJ ydkrdkus,fjyefYaomtuGufMuD;rsm; rD;avmifcH&onfrsm;vnf; ½Sdygonf/ 
0rf;enf;p&maumif;onfrSm tcsdKYawmrD;½IdYjcif;rsm;onf pdwfvIyf½Sm;rIoufouf&vdkí vkyfjcif;rsm; 
jzpfygonf/ 
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azmfjyygtaMumif;t&mrsm;udk atmufygqvdkufykHwGif oD;jcm;pDwifjyxm;ygonf/ 
- vkH;0OokHrawmfwqrIjzpfNyD; rD;½IdU&efvkH;0&nf&G,fcsufr½Sdjcif;?k O k Ij N ½IU&e k &n&G s ½Sj
- wrif&nf&G,fcsuf^rawmfwqjzpfrI Oyrm-ajruGufi,fuav;wpfcktm; 

pdkufysdK;a&;^ntdyfwnf;cdka&;twGuf rD;jzifh½Sif;&mrSrEdkifreif;jzpfNyD;    
MuD;rm;aom {&d,mrsm;avmifuRrf;cH&jcif;?

- wrifoufoufzsufqD;vdkírD;½ldYjcif;? ajrtjiif;yGm;rIudpörsm;wGif
ay:aygufEdkifygonf?

- oG,f0dkufaomenf;jzifh-þudpörsm;wGifvlrsm;wyfqifxm;aom vQyfppf
"gwftm;jzif MudK;rsm;a½mjzpf&mr avmifuRrf;jcif;rsKd;jzpfygonf/
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"gwtm;jzih MuK;rsm;a½Smjhzp&mrS avmiuRr;jci;rsK;jzpygon/ 

opfaqG;ajropfawmrsm;twGif; rD;avmifuRrf;rIjzpfay:apEdkifaom 
taMumif;&if;rsm;

rD;avmifuRrf;rIjzpfapEdkifaomtcsufrsm;udk opfaqG;ajra'orsm;wGif  pm&if;jyKpkrSwfwrf; 
wifíjyoxm;ygu oifhavQmfavsmufywfaom tajzrsm;½SmazGxkwfazmfEdkifrnfjzpfygonf/

• rawmfwqrIoufouf Oyrm-pD;u&ufwkdypfjcif;?
• wrifoufouf^rawmfwq awm½Sif;vdkaomtuGufi,fav;udk 
• rD;½IdY&mrSrEdkifreif;jzpfoGm;jcif;?
• zsufqD;vdkaompdwfjzifh wrifrD;½IdYjcif;?
• wdkuf½dkufr[kwfaomenf;jzifh
Oyrm - "gwftm;vTwfyifrMudK;rsm;a½Smhjzpfjcif;?

f J f d H fj f f f í
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- rSefuGJprsm;uaea&mifudk qkHrSwfjzpfatmifpkpnf;í
rD;avmifapjcif;/ 
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opfawmMudK;0dkif;ESifh uyfvsuf½SdaomysufpD;jyKef;wD;aeonfh 
opfaqG;ajropfawm

qmbm;jynfe,f½Sd Klias opfawmMudK;0dkif;
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a&EIwfajrmif;oG,fxkwfjyD; ysufpD;jyKef;wD;aeaom opfaqG;ajrrsm;onf rD;tEÅ&m,f tvGefMuD;
onf/ tqdyga'orsm;wif rD;avmifv,faom tyiffxufypnf;rsm;onf opfyifudif;zsm;?on/ tqkyga'orsm;wGi r;avmivG,aom tyixGuypön;rsm;on opyiuki;zsm;?
udkif;em;rsm;? NcKHEG,fydwfaygif;rsm; EG,fjrufopfyifi,frsm;ESifh opfaqG;ajrrsm;tpkH½Sdojzifh
xdka'orsm;ESifh qufpyfaeaom opfawmrsm;yg rD;tEÅ&m,f txl;pdk;&drf&onf/ yljyif;ajcmuf
aoGYaom tcsdefumvwGif rD;pwifavmifuRrf;ygu ysufpD;jyKef;wD;aeaom opfaqG;ajrESifh
jcKHEG,frsm;tjyif eD;pyf&mopfawmaumif;udkyg qufvufavmifuRrf;Edkifojzifh rD;rMumcP
avmifaoma'orsm;\ awmaumif;rsm; tawmfrsm;rsm; ysufpD;Edkifygonf/

f f fj d f H f d f H j f f d Kli
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txufwGifazmfjyaompqvdkufykHonf rav;½Sm;EdkifiH qmbm;jynfe,f½Sd Klias
opfawmMudK;0dkif;wGif awGYjrif&aom e,fedrdwfrSykHjzpfonf/
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awmrD;avmifuRrf;jcif;? rD;cdk;jrLaiGYzkH;vTrf;jcif;ESifh CO2 xkwfvTwfjcif;ESifh
qufEG,faom jyóemrsm;

rMumao;rDuaumuf,lxm;aom a&Ekwfajrmif;azmufvkyfxm;onfh opfaqG;ajrawmrS CO2xkwfvTwfjcif;
rSwfwrf;rsm;

Hoojer et al(2010) f j f f fj f M f f d f f H f f CO‐ Hoojer et al(2010) u a&Ekwfajrmif;azmufvkyfjcif;aMumifh opfaqG;edrfhqif;uRHusrIEIef;ESifh CO2

xkwfvTwfrI yrmPqufpyfrIudkESpfaygif;Mum½SnfpGm avhvmrSwfwrf;wifcJJhMuonf/ CO2 xkwfvTwfrI
(wef^[ufwm^ESpfumv) = 91 x ajratmufa&vTm teuf(rDwm)

- ajratmufa&NyiftNrifh (10)pifwDrDwmedrfhoGm;atmif xkwf,lwdkif;CO2 xkwfvTwfrI = 91 wef ^[ufwm^
ESpfumv

‐ Couwenberg (2009) uvnf; tvm;wlcefYrSef;cJh&m ajratmufa&NyiftNrifh (10) pifwDrDwmusatmif
xkwfwdkif; CO2 xkwfvTwfrIwdk;wufEIef;rSm 9wef^[ufwm^ESpfumv [k wifjycJhonf/ þcefYrSef;csuf
wGif opfaqG;ajr\ 40% "gwfjyKydjym;oGm;aMumif; Wosten ESifh tzGJY(1997)u opfaqG;ajr\ 60%
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G G j 4 j K j G M S h G Y( 997) G j
"gwfjyK CO2 jzpfoGm;NyD; 40% rSmydjym;oGm;onf[k wifjyonf/

þoifcef;pm\tpydkif;wGifazmfjycJhonfhtwdkif; opfaqG;ajrawmrsm;\t"du&efolrSm a&Ekwfajrmif;azmuf
vkyfjcif;jzpfonf/ opfaqG;ajrajcmufaoGYvmonfhtcg aMurGysufpD;í avxktwGif;odkY CO2 rsm;
xkwfvTwfygonf/ CO2 rnfrQxkwfvTwfonfudk pl;prf;jcif;rSm þESpfydkif;rsm;twGif; txl;tav;xm;
aqmif&Guf MuonfudkawGY&onf/

txufwGifazmfjyaom qvdkufykHwGifysufpD;vmaom opfaqG;ajrrsm;rS CO2
xkwfvTwfrIyrmP aemufqkH;tajctae cefYrSef;ajcrsm;azmfjyxm;ygonf/ Cowenberg

f J 2009 f Hooijer f J ( ) J H f f j f f fESifh tzGJY 2009 ESifh Hooijer ESifh tzGJY (2010)/ tzGJY2ckpvkH;onf a&Ekwfajrmif;teufESifh

CO2 xkwfvTwfrIyrmPudk OD;pm;ay;avhvmcJhMu&mwGif a&Ekwfajrmif;eufav CO2
xkwfvTwfrIrsm;avjzpfonf[laom MudKwifxifjrifcsufudktajccHcJhMuygonf/ Hooijer
ESifh tzGJY(2010)u atmufygqufoG,frIvrf;aMumif;udk wifjycJhygonf/ 

CO2 xkwfvTwfrI(wef^[ufwm^ESpfaygif;) = 91 ajratmufa&rsufESmjyif

teuf (rDwmjzifh)

qdkvdkonfrSmajratmufa&NyiftNrifh 10 pifwDrDwmedrfhusatmifxkwf,lwdkif; 
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CO2 xkwfvTwfrIonf 9.1wef^[ufwm^ESpfaygif;

tqdkyg Hooijer ESifh tzGJYonf CO2 xkwfvTwfrIyrmPavhvmcsufudk

opfaqG;ajrodyfonf;usKYH0ifjcif; jzpfpOfrsm;udk ESpf½Snfvrsm; ppfaq;rSwfwrf;wif&mrS

&½Sdjcif; jzpfygonf/ 
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avxkxJodkYxkwfvTwfcJhaom CO2 yrmPudk opfaqG;ajrrsufESmjyif edrfhusEIef;

udk ESpf½Snfvrsm;ppfaq;jcif;? &½Sdxm;aom erlemopfaqG;ajrwkH;\ umAGefyg0ifrI cefYrSef;

jcif;wdkYjzifh avxkxJodkY xkwfvTwfcJhaom umAGefyrmPudk wdkif;wmcJhygonf/ þodkY

wGufcsuf&mwGif rSwfom;&efwpfcsufrSm opfaqG;ajredrfhqif;uRHusjcif;onf opfaqG;ajr

"gwfjyKaMurGysufpD;jcif; wpfckwnf;aMumifhr[kwfbJ opfaqG;ajrajcmufaoGY ydjym;oGm;

jcif;aMumifh jzpfEdkifonfudk xnfhwGuf&efvdkygonf/ avhvmolrsm;\cefYrSef;csuft&

40% aom opfaqG;ajredrfhusjcif;onf "gwfjyKjydKuGJjcif;aMumifhjzpfaMumif; azmfjyMu

aomfvnf; þcefYrSef;csufonf tvGefNcdKYcsefaom cefYrSef;csufjzpfaMumif;ESifh tcsKdY

okawoejyKcsufrsm;url "gwfjyKjydKuGJysufpD;jcif;u 60%xufydkaMumif; Wosten ESifh

tzJ(1997)u azmfjycJonf/
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tzGY(1997)u azmjychon/

þudpörsm;udk aemufydkif;wGif qufvufaqG;aEG;rnfjzpfonf

Hooijer et al (2010) wifjyaomwGufcsufenf;rsm;

a&Ekwfajrmif;wl;cH&

aom a'o

ajratmufa&

awGYEdkifrnfhae&m

a&EIwfjyD;[k 

,lqEdkifaom

ajr

CO2 xkwfvTwf

yrmPudef;

CO2
xkwfvTwfjcif; 

yrmP(wef^[uf

wm^ESpf)

us,fjyefYaomopfawm 0.95 100 ajratmufa& 86
pdkufcif;tygt0ifoD;ESH 

uGufrsm;

10 pifwDrDwm

avQmhuswdkif; 

xkwfonfhum

AGefyrmP9.1 

wef^[ufwm^

ESpf^ 10cm

pdkufysdK;oD;ESHtcif;

taorsm;ESifh jcKHEG,f

aygif;yiffrsm;ygaom

a&maESmpdkufysdK;cif;

0.60 88 48

NcKHykwfawmajrudktopf

½if;vif;rD;½dxm;aom

0.33 50 15
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½Si;vi;r;½lYxm;aom 

tuGuf

txufazmfjyaompvdkufykHwGif awGYjrif&onfhtwdkif; Hooijer ESifh tzGJY(2010) u ajrtokH;csrIpepf 

oD;jcm;wpfckpD\ CO2 xkwfvTwfrIEIef;udk cefYrSef;wGufcsufwifjycJhonf/ tokH;jyKxm;aom 

udef;*Pef;rsm;udkvnf; txufwGifazmfjyxm;aom qvdkufykHwGif ½Sif;vif;wifjyxm;onf/
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tqdkygtzGJY\,lqcsufrSm opfaqG;ajropfawmwpfckrS a&EIwfajrmif;azmufí a&xkwffjcif;\
tusdK;oufa&mufrIonf ajrtokH;csrIenf;pepftay:wGif rlwnfonf[k qdkygonf/ olwdkY\,lqcsufrSm sK & I n j k s Ien e G l n n k k n l k l s S
pD;yGm;jzpftMuD;pm;pdkufcif;MuD;rsm;wGif a&Ekwfajrmif;rsm; eD;uyfpGm azmufvkyfxm;jcif;aMumifh 
ajratmufa&a&NyiftNrifh edrfhusapjcif;jzifh pkdufcif;{&d,mtm;vkH; (100%) avQmhcsEdkifcJhonf/ 
olwdkY\,lqcsufrSm tvkyfvkyfEdkifaom ajratmufa&rsufESmjyifonf 0.95rDwm[k cefYrSef;onf/ 

tao;pm;pdkufysdK;a&;vkyfief;rsm; oD;ESHrsdK;pkHa&maESmpdkufcif;rsm;ESifh yifi,f^yif 
v,fawma'orsm;wGif a&EIwfajrmif;pDrHtkyfcsKyfjcif;om tjynfht0rvkyfcJhojzifh a&EIwf 
ajrmif;pepftwGuf {&d,m\ ae&mtESHY a&ukef;atmifrxkwfEdkifbJ 88%txdom xkwfEdkifojzifh 
xdkajruGuf\ ajratmufa&NyiftNrifhonf 0.6rDwmcefYwGif½Sdonff[k cefYrSef;ygonf/ 
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jcKHykwfawmrsm; ,ckrS½Sif;xm;jyD;rD;½dlYxm;aom a'orsm;wGif a&EIwfajrmif;rsm; 
cyfusJusJazmufvkyfxm;jcif;aMumifh a&xkwfEIwfrIpepfnHhjyD;ae&m\ 50% udkom xda&mufatmif 
a&xkwfEIwfEdkifonf[k,lqjyD; ajratmufa&NyiftNrifhonf 0.33 rDwmteufwGif½Sdonf[k 
wifjyxm;ygonf/

atmufwGifazmfjyxm;aomykHu txufygazmfjycsufrsm;udk o½kyfazmfxm;ygonf/ þykHxJwGif a&EIwfajrmif;ESpfckESifh 4if;wdkY

tMum;½Sdajratmufa&NyiftNrifhudk jyoygonf/ tu,fí a&EIwfajrmif;rsm;udk ykHtwdkif;wpfckESifh wpfcka0;uGmpGm azmuf

xm;ygu ajratmufa&NyiftNrifhonf ajrmif;ESpfck\tv,fa'owGif xda&mufrIr½Sdonfudk awGY&ygrnf/ tjyeftvSef

tm;jzifh a&EIwfajrmif;rsm;udk eD;uyfpGmwl;azmfvQif ajratmufa&NyiftNrifhonf atmufbufodkY nDnmpGmedrfhusoGm;rnf

jzpfygonf/ (tpufcsvdkif;tajzmifhudkMunfhyg? þodkYtm;jzifholwdkYu,lqonfrSm a&EIwfajrmif;rsm;udkpepfwus 'DZdkif;csjyD;

azmufvkyfvQif ajratmufa&NyiftNrifh a&EIwfajrmif;rsm;tMum;wGif wlnDaomtjrifhwGif xm;Edkifrnf[k,lqcJhonf/

a&Ewf^xwfjyD;{&d,mwufcsufrud ½if;vif;csuf

• Plantations
‐Well‐managed: Closely‐spaced drains causing lowering of water table over all of 
plantation area (100%)

• Mixed cropland/ shrubland/ small scale agriculture

a&EIw^xkwjy;{&,mwGucsurIuk ½Si;vi;csu

ajrrsufESmjyif

aNratmufa&NyiftNrifh

tuGufwGif;a&EIwfajrmif;
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• Mixed cropland/ shrubland/ small scale agriculture
‐ Not so well‐managed: drainage system does not lower the water table over the used 
area (88%)

• Shrubland
‐ Recently cleared and burnt areas: sparse drainage system, only c 50% of area in 
which water table is lowered (50%)
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Hooijer ESifh tzGJY(2010)onf ajrtokH;csrIykHpHrsm;udk tajccHí atmufygtwdkif; CO2 xkwfvTwfrIyrmPrsm;udk

cefYrSef;cJhMuonf/ 

1/  us,fjyefYaomoD;ESHpdkufcif;rsm; opfyifpdkufcif;rsm;tygt0if\ wpfESpfCO2 xkwfvTwfrIrSm 86wef^[ufwm

2/  tao;pm;pdkufysdK;ajrrsm;? a&maESmoD;ESHrsm;ESifh yifykopfrsdK;rsm;\ wpfESpfCO2 xkwfvTwfrI 48wef^[ufwm

3/  NcKHykwfawmrMumrDu ½Sif;vif;ckwfxGifNyD;ESifh rD;½ldYxm;aoma'orsm;\ wpfESpf CO2  xkwfvTwfrI 15wef^ 

[ufwm

a&EIwfjcif;ESif h rD;avmifjcif;aMumifh opfaqG;ajra&NrKyftay:oufa&mufEdkifaom tcsufrsm;

wpfurÇmvkH;twdkif;twmt&? ta½SYawmiftm½Sa'o\ opfaqG;ajropfawm a&EIwfajrmif; 

w;jcif;aMumif xwfvwfaom CO2 onf ½yfMuif;avmifpmoH;pJí xufvmaom CO2 xuf 1 3% r 3 1%txd
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wl;jci;aMumih xkwvTwaom CO2 on ½kyMuGi;avmipmok;pGí xGuvmaom CO2 xu 1.3% rS 3.1%tx 

½Sdygonf/ 

txufygqvdkufykHwGifazmfjyxm;onfhtwdkif; opfaqG;ajropfawmrsm;udk a&EIwfjcif;onf 4if;wdkY\ t"duvkyfief;jzpfonfh

umAGefokdavSmifjcif;ESifh avxkrSumAGefpkyf,ljcif; wm0efrvkyfEdkifawmhbJjzpfoGm;Edkifonf/ opfaqG;ajropfawmrsm;a&EIwfí

D d j f ^ D fj f M f f j f d CO j f f f f d f f

Effect of Drainage and Fire on Peat Swamp Forest

rD;½ldYjcif;^rD; avmifjcif;aMumifh tvGefrsm;jym;aomumAGefrsm;udk CO2 tjzpfavxktwGif;vGwfxGuf oGm;Edkifonf/ 

4if;jyiftqdkygawmrsm;\ avxkrSumAGefpkyf,lEdkifrI (Carbon Sequestration) pGrf;tm;qkH;½IH;ysufpD;oGm;Edkifonf/

e*dkrl&if;vu©Pmrysufao;
aomopfaqG;ajrawm

a&EIwfjyD;rD;vdkuf½ldYMuonf
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opfaqG;ajropfawmrsm;onf umAGef"gwf opfaqG;ajrawmrsm;ysufpD;jcif;aMumifh CO2 rsm;pGm

tajrmuftrsm;okdavSmifEd kifonf/ xkwfvTwfjcif;rSurÇmMuD;tyl½SdefwufrIcHpm;&onf/
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- Hooijer et al (2010) avhvmcsufwGif cefYrSef;csufrSm CO2 xkwfvTwfjcif;rsm; jzpfay:aeaom

a&EIwf^rD;½ldYxm;onfh opfaqG;ajropfawmrsm;rSm 2006ckESpfcefYrSef; csuft&wpfESpfvQifwefcsdef 355 

oef;rS 855 oef;txd½SdEdkifaMumif;? 4if;wdkYteuf 82% rSm tif'dkeD;½Sm;EdkifiHqlrmMwmESifh 

umvDrefwefuRef;rsm;rS jzpfaMumif;wifjyxm;onf/ urÇmtqifh CO2 xkwfvTwfrIudkpOf;pm;ygu

ta½SYawmiftm½SEdkifiHrsm;rS opfaqG;ajropfawmrsm;? a&EIwfjcif;aMumifhxGufvmonfh CO2 onf

vuf½SdwpfurÇmvkH; ½kyfMuGif;avmifpmrsm;okH;pGJjcif;aMumifh xGufvmonfh CO2 \1.3% rS 3.1% cefY

yrmP cefY½Sdonf[kqdkygonf/

- þrQrsm;jym;aom zefvkHtdrf"gwfaiGYrsm;avxktwGif;odkY xkwfvTwfaerIonf urÇm&moDOwk 

ajymif;vJjcif;jzpfpOfudk ydkrdkjrefqefpGmjzpfay:atmif tm;ay;vdrfhrnf[k trsm;uylyefaeMuygonf/
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- ,ckvuf½Sd opfaqG;ajropfawmysufpD;qkH;½IH;aerI tjrefEIef;t&qdkvQif CO2 xkwfvTwfrIrsm;onf

vmrnfhq,fpkESpfaygif;rsm;pGmtxd ½SnfMumrnf[k ,lq&ygonf/

Ed kifiHtvdkufopfaqG;ajrysufpD;qkH;½I H;rIaMumifh xkwfvTwfaom CO2 yrmP

(2008ckESpfavhvmcsuf)

EdkifiH^a'o opfaqG;ajropfawmuxGufaom2008 

ckESpfcefYrSef;csuf(wefoef;aygif;^ESpf)

1 Indonesia 500

2 Russia European part 139

3 China 77

4 USA (lower 48) 67

5 Finland 50

6 Malaysia 48
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Zpfjrpf-Kaat,A & Joosten H (2009)

txufazmfjyyg qvdkufykHonf ysufpD;jyKef;wD;aeaom opfaqG;ajropfawmrsm;rS EdkifiH

tvdkuf CO2 xkwfvTwfrIyrmPudk azmfjyxm;ygonf/ 2008ckESpftwGuf pm&if;wGif tif'dkeD;½SSm;EdkifiH

onf trsm;qkH; "gwfaiGYxkwfvTwfoltjzpf awGY&ygonf/
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urÇmvkH;qdkif&m CO2  xkwfvTwfrI*&yfxdk;wufrIudk 1997 aESmif;ydkif;ESif h

1998ESpfOD;ydkif;wGif awGY&jcif;rSm awmrD;rsm;aMumifh[kod&ygonf/ 
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,ckwavmwGif urÇmh&moDOwkajymif;vJjcif;ESifh opfaqG;ajropfawm a&EIwfjcif;wdkY\qufpyfrIudk rsm;pGmowdxm;

rdvmMujyDjzpfonf/ þodomxif½Sm;aom CO2 xkwfvTwfrIrSm ysufpD;,dk,Gif;aeaom opfaqG;ajr opfawmrsm;

aMumifhjzpfaMumif; txufwGifazmfjyaom *&yfykHwGif jrifawGYEdkifNyD; txl;jrifhwufaeaom ae&monf 1997^1998 EL

Nino tylvdIif; ta½SYawmiftm½Sa'o0ifa&mufpOfu ysufpD;,dk,Gif;aeaom opfaqG;ajropfawmrsm; rD;avmifuRrf;

cdkufESifh wdkkufqdkifcJhygonf/

Carbon emissions in MtC/yr 
excluding peatland emissions

0
500

1000
1500
2000

SA NA 
IA 

IA 
AN 

NY …. IA

1997^1998 ckESpfrsm;wGif

tif'dkeD;½Sm;EdkifiHonf urÇmay:wGif

d j f H CO

Carbon emissions in MtC/yr 
including Indonesia’s peatland 

emissions

2000

1 U
SA

2 C
HINA

3 R
USSIA

4 I
NDIA

5 J
APAN

6 G
ERMANY …

21
 IN

DONESIA
wwd,ajrmuftrsm;qkH; CO2 
xkwfvTwfEdkifiHjzpfcJhonf/ 

umAGefxkwfvTwfjcif;udk

MiC/yr ESifh azmfjyxm;ykH

tif'dkeD;½Sm;opfaqG;ajropfawm

rS xkwfvkyfrIyg0ifonf
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5 I
NDIA
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ERMANY  

umAGefxkwfvTwfjcif;udk

MiC/yr ESifh azmfjyxm;ykH

tif'dkeD;½Sm;opfaqG;ajropfawm

rS xkwfvkyfrIyg0ifonf
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EL Nino tylvdkif;usa&mufaom 1997^1998ckESpfrsm;udk tm½kHjyKí avxktwGif;odkY umAGefxkwf

f M D fj f : J d f \ j d f g d f J f fvTwfrI tMuD;tus,fjzpfay:cJhaom EdkifiHrsm;\tajctaersm;udk txufygqvdkufykHxJrS tuGufi,f

(2)ckwGif CO2 xkwfvTwfrIazmfjyaom *&yf(2)ckNzifh jyoxm;onf/

txuftay:axmifhrSykHonf urÇmEdkifiHrsm;\ CO2 xkwfvTwfrIudk ESpftvdkuf wefoef;

aygif; xkwfvTwfrI azmfjyxm;NyD; tif'dkeD;½Sm;EdkifiHu eHygwf(21)ae&mwGif½SdaMumif; awGY&ygonf/ odkY&m

wGif ysufpD;jyKef;wD;aeaom opfaqG;ajropfawmrsm;aMumifh CO2 xkwfvTwfrIudkyg aygif;í azmfjyygu

tif'dkeD;½Sm;EdkifiHonf tar&duefEdkifiHESifh w½kwfEdkifiHaemufuuyfvQuf eHygwf(3)ae&modkY a&muf½SdoGm;

aMumif; atmufb,faxmifwGifazmfjyaom *&yfujyoaeygonf/
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M h G j & j e n

1997^1998ckESpfcefYrSef;ajc? pmrsufESm202 umvDrefwefuRef;tv,fydkif;

rD;avmifuRrf;oGm;aom opfaqG;ajrxk 25-85pifwDrDwm(ysrf;rQ51pifwDrdwm)

wpfMudrfavmifaomrD; -

rD;avmifuRrf;rIudpöjzpfay:wdkif; umAGefqkH;½lH;rItvGefrsm;jym;onf

wpMuravmiaomr;

-opfaqG;ajrteuf10pifwDrdwmrD;avmifoGm;vQif= umAGefqkH;½lH;rI60wef^[ufwm

220.2wefCO2 ^[ufwm

-500pifwDrdwmteuftxdavmifuRrf;vQiff= umAGefqkH;½lH;rI300wef^[ufwm =  

1101wefCO2 ^[ufwm

a&EIwfajrmif;azmufvkyfojzifhqkH;½lH;&rIESifh EIdif;,SOfvQif opfawmpdkufcif;rsm;twGufESpfpOf

CO2 qH;½H;r 86wef^[ufwm
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CO2 qk;½l;rI 86we^[uwm

rD;avmifuRrf;rINyóemudktxl;OD;pm;ay;tjzpfajz½Sif;&efvdkonf/
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ysufpD;,dk,Gif;aeaom opfaqG;ajropfawmwGif avmifMuGrf;aom awmrD;onf xdef;odrf;&ef tvGefcufcJonf/ 

ajray:wGifay:aeaom opfaqG;ajrudk ESdrfeif;Edkifaomfvnf;? ajratmuftvTmydkif;wGif pGJaeaomrD;onf

qufvufavmifuRrf;vsuf½SdaejyD; tcGifhomygu csufcsif;xawmufEdkifonf/ rdk;jywfaomtcsdefumvrsm;wGif

ajratmufvTmwGifpGJavmifae aomrD;udkowf&ef trsm;tjym;vdktyfaoma&udk&&ef cufcJygonf/  odkYjzpf&m

opfaqG;ajr awmrD;avmifjcif;aMumifh xGufvmaomrD;cdk;aiGYESifh CO2 rsm;aMumifh jzpfay:aeaom qkH;½lH;rIrsm;tjyif 

tjyD;jidrf;owf&mwGif MuKHawGY&aom tcuftcJrsm;aMumifh vlxktm;ynmay;&mwGif rD;tEÅ&m,fESifh ywfoufaom

todynmay; tpDtpOfrsm;udk tawmfrsm;rsm;xnfhoGif;xm; &ef vdktyfygonf/ (rD;ab;a½Smifravmifcifwm;)

a&EIwfajrmif;azmufvkyfcH&aom opfaqG;ajropfawmrsm;rS pOfqufrjywfCO2 xkwfvTwf aecsdefwGif

tydkaqmif;jyóemrSm rD;avmifuRrf;pOf xkwfvTwfaom CO2 rsm;udpöyif jzpfonf/ erlemtm;jzifh Page et al 
(2002) wifjyaom udef;*Pmef;rsm;udk jrifawGYEdkifygonf/
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j e e s k j G k n

- yxrtcsufrSm rD;avmifuRrf;Edkifaom opfaqG;ajrxkonf tvGefxlxJeuf½ldif; Edkifygonf/

- rD;avmifuRrf;rIr½Sdao;aom a'orsufESmjyifESifh qufpyfaeaomrD;avmifxm; onfh ajraqG;ae&m\

rsufESmjyiftedrfhtjrifhuGmjcm;csufrSm 25 pifwDrDwmrS 85 pifwDrDwm (ysrf;rQ51pifwDrDwm)cefYudk 1997ckESpfcefYu 

azmfxkwfcJhaom umvDrefwefuRef;tv,fydkif;½Sd pyg;txl;pkdkufuGuf pDrHcsufMuD;rSpDrHtuGufMuD;(9)wGifawGY&onf/

azmfjyygqvdkufwGif rD;avmifjcif;aMumifhqkH;½lH;cJhaom umAGefyrmPudkatmufygtwdkif; wGufcsuf

azmfjyxm;ygonf/ 

- tu,fí10pifwDrDwmtxdrD;avmifygu xkwfvTwfaomumAGefyrmPonf = wpf[ufwm{&d,m

wGif½Sdaom opfaqG;ajrxkyrmPonf 10,000ukArDwmx 0.10 pifwD rDwm = 1000ukArDwm/

- tu,fí(1)ukArDwmxJwGif umAGef 60 uDvdk*&rfyg0ifvQif? umAGefqkH;½lH;rIpkpkaygif;rSm 60 kg x 
1000 m3=60000 kg = 60 wef^[ufwmjzpfygonf/ 

þwGufenf;udkokH;NyD;wGufcsufvQif 50 pifwDrDwmteufxk½Sdaom opfaqG;ajrrD;avmifcJhvQif

xkwfvTwfrnfhyrmPrSm wef 300^[ufwmjzpfygonf/

þ d f f f f f j fN D CO f g CO f f
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þudef;*Pef;onfqkH;½lH;cJhaom umAGeftwGufomjzpfNyD; CO2 r[kwfao;yg/ CO2 xkwfvTwfrI

od½Sd&eftwGuf&½Sdaom umAGefyrmPudk 3.67 jzifhajr§muf&efvdkygonf/ 

þudef;*Pmef;onftoGifajymif;jcif; ajr§mufudef;jzpfí umAGefrS CO2 nDrQudef;jzpfonf/

Oyrm-opfaqG;ajrxJrS umAGef1uDvdk*&rfonf rD;avmifuRrf;NyD;ygu 3.67uDvkd *&rf½Sdaom CO2 udk

avxktwGif;odkY xkwfvTwfrnfjzpfygonf/
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xdkYaMumifh? CO2 xkwfvTwfaomyrmPrsm;rSm

- 10pifwDrdwmxkrD;avmifvQif 60 wef ^[ufwm x 3.67 =  220.2 wef CO2 ^[ufwm

f D d D f f f ^ f 6 f CO ^ f- 50pifwDrdwmxkrD;avmifvQif 300 wef ^[ufwm x 3.67 =  1101 wef CO2 ^[ufwm

aumif;pGmpDrHtkyfcsKyfxm;aomopfaqG;ajropfawmay:½Sd opfawmpdkufcif;rsm;onf

ajratmufa&pdkvdkif; 95 pifwDrDwmwGif½SdaomtcgwpfESpftwGif; CO2xkwfvTwfrIonf

86wef^[ufwmom ½SdonfudkawGY&NyD; rd;wpfMudrfavmifí opfaqG;ajr50pifwDrDwmtxd avmifcJhvQif

txufygpdkufcif;xuf CO2 (10)qydkrdkxkwfvTwfrnfqdkonfudk awGYjrif&ygonf/

þudef;*Pmef;rsm;wGifouf½Sdopfyifrsm; rD;avmifuRrf;ojzifhxGufvmaom "gwfaiGYwefzdk; 

rygao;yg? rl&if;obm0twdkif; opfaqG;pdrfhawmrsm;rSm rD;avmifygu wpfESpfvQif 250 wef^[ufwmEIef; 
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l& k G h s S S Q 25 e Ie

½Sdonf[k Jordan 1983, cited in Page et al (2002)/ odkY&mwGif þudef;*Pmef;onf

ysufpD;,dk,Gif;aeaom opfaqG;ajropfawm rD;avmifuRrf;onfhtcg jcKHEG,faygif;yifrsm;om

½SdaomaMumifhrsm;pGm avsmhenf;Edkifygonf/ 

rD;onfopfaqG;ajrr[kwfaomae&mwGifpwifí opfaqG;ajra'oxJodkY
ul;0ifoGm;Edkifonf/

&D*sef;jrpf0uRef;ay:½SdopfaqG;ajroGifjyifvu©Pm

oJukef;awmrsm;
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awmrD;trsm;pkonf ysufpD;,dk,Gif;aeaom opfaqG;ajrrsm;ay:rSpwifí teD;½SSd opfaqG;aNr &THUEGHawm

a'oxJodkY ul;pufavmifuRrf;wwfMuonf/ywf0ef;usifwGif yl;wGJwnf½Sdaeaom obm00ef;usif\ rD;avmifuRrf;

vG,frIuvnf; t"duusygonf/ Andersib (1964) xHrSul;,lxm;aom txufazmfjyygqvkdufykHwGif

qm&m0yfjynfe,fwGifawGY&aom opfaqG;ukef;NrifhaNryHkpH jzpfonf/ pwkw¦erlemykHwGif opfaqG;ajratmufu½Sdaom

obm0ajr (Mineral Soil) opfaqG;ajrvTmtm; 3ae&mwGif jzwfazmufxGufvmNyD; ajrom;uRef;i,frsm;tjzpf

Nzpfay:aeonfud Nama Forest Reserve wif awjrifEdifygonf/ tqdygajruef;wef;rsm;wif oJEif ydrdNzpay:aeonuk Nama Forest Reserve wGi awGYjriEkiygon/ tqkygajruke;we;rsm;wGi oESih ykrk

rmausmaom ausmufrsm;yg0ifNyD; opfaqG;ajrrsm; tqdkygawmifMum; ajrrsm;twGif;odkY 0ifa&mufvmonfhtcg

a&rjrKyfaomukef;wef;tjzpf usef½SdcJhwmudk awGY&ygonf/

yifv,furf;aNca'owGifawGY½Sd&aom opfaqG;ajrrsm;onf oJukef;ausmrsm;awGY½Sd&aMumif; (oifwef;

tcef; 1 (opfaqG;ajropfawmqdkwmbmvJ))wGif azmfjycJhNyD;jzpfonf/ þoJukef;ausmrsm;wGif jruf½dkif;NcKHykwf

i,frsm; aygufa&mufaeNyD; trSefrSm4if;wdkYonf a½S;uyif v,furf;pyfa[mif;rsm;jzpfNyD; opfaqG;ajrrsm; pka0;&m

a'oNzpfonf/ þudpörsdK;taumif;qkH; erlemudk ta½SYydkif;rav;½Sm;uRef;qG,f½Sd Terengganu a'owGif awGY&

onf/ xdka'owGif tqdkygjrufMurf;NcKHykwfawmrsm;udk BRIS (Beach Ridges Interspersed with Swales)
[ac:NyD; oJuef;ausmEif opfaq;ajrawm Swale (ajredrfydif;wif opfaq;ajrpwifjzpfay:&ma'orsm;) yifv,f
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[kac:Ny; ouke;ausmESih opaqG;ajrawm Swale (ajreryki;wGi opaqG;ajrpwijzpay:&ma'orsm;) yiv,

urf;pyfESifh tNydKifNzpfay:aeonfudk awGY&ygonf/ þtajctaersdK;udk rav;½Sm;uRef;qG,f ta½SYydkif;½Sd Pahang
a'owGifvnf; awGY&onf/ þae&mwGif oJukef;ausmrsm;onf rlvopfaqG;ajrawmrsm;udkjzwfí wnf½Sdaeonfudk

(Nenasi Forest Reserve) ta½SYawmifa'o½Sd Pahang Peat Swamp Forest ESifh Brunai EdkifiH\

ajrmufydkif;½Sdazmfjyygawmrsm;wGif awGYEdkifonf/

tcsKdYa'orsm;wGifrl awmifpG,fawmifwef;wpfckrS zsmxGufvmaom awmifedrfhrsm; atmufajc

wGif opfaqG;ajrrsm; pkaqmif;rdaomtcg awmifedrfhrsm;\xdyfydkif;rsm;om xGufay:aeaom opfaqG;ajr

M D d f d f j f f d A Hi F R fawmMuD;rsm;udkawGY&onf/ rav;½Sm;EdkifiH? *sa[mjynfe,f½Sd Ayer Hitam Forest Reserve wGif

awmifausmrsm;ay:½Sd unifa&maESmawmrsm;u opfaqG;ajrawmrsm;ESifh a&maESmvsuf awGY&ygonf/

Brunai EdkifiH? Belat District (atmufygqvdkufykHudkMurf;yg)wGif þoabmaqmif

aom urf;ajcopfaqG;ajropfawmrsm;udk awGY&ygonf/ þykHwGifMunfhygu a'orsm;twGif;wGif

opfawmrsdK;pkHudkawGYEdkifNyD; opfaqG;ajr&THUEGHawm (PSF) vTrf;rdk;aoma'owGif oJukef;ausmrsm;

jzwfoef;ay:aygufaeNyD; opfaqG;ajr&THUEGHawmwGif jrufMurf;jcKHykwfi,fawm (SF) rsm;udkawGY&NyD; jrpf

acsmif;rsm;\ urf;ab;rsm;wGif a&csKda&0yfawmrsm;udk awGY&ygonf/ xdkae&mrsm;wGif us,fjyefYaom

Degraded Heath Forest (DEG HR) rsm; aw½d&ygonf/
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Degraded Heath Forest (DEG HR) rsm; awGY½S&ygon/

FR qdkonfrSm Forest Reserve ac: opfawmMudK;0dkif;rsm;jzpfonf/
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awmrD;onfoJukef;wef;rsm;ay:wGif avmifuRrf;NyD;teD;wGif uyfvsuf½Sdaomrlv

opfaqG;ajr&THUEG Hawmudk 0ifa&mufavmifuRrf;ygonf/ 
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tcsKdUaom oJukef;ausmawmrsm;onf tvG,fwulvl0ifa&mufEdkifojzifh rD;avmifrINzpfyGm;

ysufpD;rIrsm;jym;aMumif; aemufpmrsufESmwGifygaom "gwfykH2ykHt& odEdkifygonf/ oJukef;ausmrsm;ay:wGifs I s j M e s ES G k2 k & Ek n ke s s G

aygufa&mufaom opfawmajcmufrsm;onf &uf½SnfMumpGm ajcmufaoGYonfh &moDOwkjzpfay:vQif

awmrD;rsm; ykHrSefavmifuRrf;avh½Sdonf/ tqdkygrD;rsm;onf wqufpyfwnf;½Sdaom opfaqG;ajr&THUEGH

awmtm; ul;pufavmifuRrf;onf/ ESpfaygif;rsm;pGmMumaomtcg tawmfodomus,fNyefYaom opfaqG;

ajrawmrsm; ysufpD;qkH;½IH;jcif;udk awGY&onf/ (atmufbufu "gwfykH 2 ykHudkMunfhyg)/

awmrD;umuG,fjcif;ESifh xdef;csKyfjcif;pDrHcsufrsm; a&;om;onfhtcgwGif ab;ywf0ef;usif

ajrrsm;\ ajrtokH;csrIpepfESifh obm00ef;usifqdkif&m tcsuftvufrsm;udk aocsmavhvmod½Sdxm;&ef

vdktyfonf/ taMumif;rSm rD;avmifuRrf;jcif;jyóemESifh ywfoufaom odoifhodxdkufonfh tcsufrsm;udk
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k n M S R j j e S h h k nh s s k

MudKwifodjrifxm;jcif;jzifh MudKwifumuG,fEdkifrnf jzpfaomaMumifYjzpfygonf/
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opfaqG;ajr&THUEGHawmESifh 

qufpyfaeaom

ukef;wGif;ydkif; ajrtokH;csrI

pepfrsm;ud avvm

oJukef;ausmrsm;ay:wGifpwifavmifuRrf;aomawmrD;onf xdpyfaeaomrl&if; 

opfaqG;aNr&THEG Hawm\ tem;pyfrsm;udk ul;pufavmifuRrf;onf

peprsm;uk avhvm

okH;oyfxm;&ef vdkonf
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opfaqG;ajrawmrD;rsm;onf rsmpGmxkwfvTwf,kHrQrubJ? b½l;Edkif? puFmyl? rav;½SSm;ESifh tif'dkeD;½Sm; 

EdkifiHrsm;tm; yljyif;aom&moDrsm;wGif rD;cdk;NrLaiGYjzifhzkH;tkyfcJhjyD; 4if;EdkifiHom;rsm;\ usef;rma&;? vlrIpD;yGm;a&;udk qdk;&Gm;pGm

xdcdkufapcJhonf/  

tif'd keD;½Sm;Ed kifiHwGif 1997^1998ckESpfrsm;ujzpfyGm;cJ haom 

opfaqG;ajrrD;avmifuRrf;rI

• {&d,m[ufwm 1.8oef;rS 2.2 oef;txd½SdcJh/

• CO2 xwfvwfronf rD*gwef 3000 r 9400 txd urm CO2 xwfvwfr\ 13-40% txd½dcJ /
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CO2 xkwvTwrIon r*gwe 3000 rS 9400 tx urÇm CO2 xkwvTwrI\ 13 40% tx½Sch /

• þrQrsm;jym;aom CO2 xkwfvTwfrIaMumifh ESpftvkdufurÇmhavxk\ CO2 xkwfvTwfrIwGif

1957ckESpfupwifcJhaom rSwfwrf;wGifESpftvdkuf trsm;qkH;jzpfcJhonf/
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1997^98ckESpf Al Nino umvwGif ta½SYawmiftm½Sa'otawmfrsm;rsm;wGif rdk;acgifa&½Sm;

tyl½Sdefjrifhwufjcif;'Pfudk cHpm;cJh&onf/ þtylydkif;vIdif;onf EdkifiHtawmfrsm;rsm;wGif awmrD;avmif

uRrf;rIrsm; jzpfapcJhonf/ odkYaomfvnf; xdktcsdefu ta½SYawmiftm½SwGif tif'dkeD;½Sm;wpfEdkifiHwGifom

xdcdkufysufpD;rI jyif;xefcJhonf/ taMumif;rSm 4if;EdkifiHonf opfaqG;ajropfawmrsm; vGefpGmaygrsm;jyD;

ajrtokH;csrIpepf rrSefueffrIaMumifh ysufpD;,dk,Gif;aeaom opfaqG;ajrawmrsm;tm; rD;tEÅ&m,fusa&muf

&ef vG,fulaeaomaMumifhjzpfonf/ atmufazmfjyyg ykHrsm;u jrifomapvdrfhrnf/

tif'dkeD;½Sm;EdkifiHwGif 1997^98 ckESpfu avmifuRrf;aom opfaqG;ajrawmrD;onf {&d,m

[ufwm 1.8oef;rS 2.2oef;txdus,fjyefYcJhNyD; CO2 xkwfvTwfrIuvnf; 3000 rS 9400 rD*gwef

txd½donf[ (Page et al 2002) u cefref;azmfjycJonf/ xdyrmPonf urmEpfpOf CO2
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tx½Son[k (Page et al 2002) u ceYrSe;azmjychon/ xkyrmPon urÇmhESppO CO2
xkwfvTwfrIyrmP\ 13-40%txd½Sdonf[k azmfjyonf/ þrQrsm;jym;aom CO2 xkwfvTwfrIonf

urÇmMuD;\ESpfpOf CO2 xkwfvTwfrItrsm;qkH;jzpfonf[k rSwfwrfrsm;pwifonfh 1957 ckESpfrS ,aeY

txd udef;*Pmef;rsm;ujyqdkonf/

1997^98 ckESpfjzpfay:cJhaom tif'dkeD;½Sm;Ed kifiH opfaqG;ajrrD;avmifuRrf;rI

udpö(tquf)

• ajr[ufwm 9.76 oef;cefYrav;½Sm;ESif h tif'dkeD;½Sm;wGifysufpD;cJhonf 

• rNidrf;Ed kifaomrD;rsm;onf opfaqG;ajrrsm;wGifjzpfonf

• xGufvmaomrD;cdk;aiGYonf {&d,m uDvdkrDwm 1oef;ESifh vlOD;a& 

f d f d d f f
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70oef;udk usef;rma&;xdcdkufaponf/

txufygqvdkufykHonf 1997^98ckESpf ta½SYawmiftm½SawmrD;avmifuRrf;rI aMumifh rD;cdk;aiGYzkH;cJhaom {&d,mjzpfonf/ 

rD;cdk;aiGYrsm;onf ta½SYbufwGif Irian Jaya rS tdEd´,ork'´&mudkausmfí abmfeD,dk(Borneo), qlrmMwmESifh rav;½Sm; 

yifv,furf;aNrSmifa'otxd ysHESHYí tEÅ&m,frD;cdk;aiGY[kac:qdkMuonf/ 
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1997^98 ckESpfuavmifuRrf;cJ haom tif'dkeD;½Sm;Ed kifiH 

opfaqG;ajrawmrD; (tquf)

rD;avmifjcif;ESifh rD;cdk;jrLaiGYzkH;tkyfjcif;\ pD;yGm;a&;qdkif&mxdcdkufysufpD;rIrsm;

1997^98 ckESpfuavmifuRrff;cJhaom opfaqG;ajrawmrD;aMumifh ysufpD;qkH;½lH;rIudk tar&duefa':vm

10.3 bDvsH[kcefYrSef;cJhonf/

tif'dkeD;&Sm;EdkifiHwpfckwnf;rS opfawm0ifaiG? c&D;oGm;0ifaiG? usef;rma&;ukefusp&dwfESifh

tjcm;0ifaiGrsm;qkH;½lH;rI US $ 9.3 bDvsH [kcefYrSef;ygonf/ 

tjcm;EdkifiHrsm;(rav;&Sm;ESifh puFmyl)ESpfEdkifiH\ opfawm0ifaiG? c&D;oGm;0ifaiG? 

usef;rma&;ukefusp&dwfaiGESifh tjcm;aq;tzGJY0ifaiGrsm;xdcdkuf qkH;½lH;rIrS US $ 1.0 bDvsH

jzpfygonf/ 
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tajccHtaqmufttkHrsm;ESifh touftdk;tdrfysufpD;rIrsm;tjyif? oD;ESHrsm;ysufpD;qkH;½IH;jcif;ESifh

rD;avmifí opfawmtcGefaiGqkH;½lH;jcif;tjyif rD;cdk;NrLaiGYrsm;aMumifh jyóemrsdK;pkHjzpfcJhygonf/ puf½kHrsm;?

av,mOfuGif;rsm;? ausmif;rsm;ydwfxm;&jcif;? EdkifiHrsm;{nfhonf0ifrIenf;oGm;jcif;tjyif touf½SLvrf;

aMumif;a&m*grsm;aMumifh aq;ukorIqdkif&m ukefusp&dwfrsm;wdk;NrihfcJhonf/

ta½SYawmiftm½SwGifawmrD;ESif h rD;cd k;jrLaiGYwdkY\ qufpyfjyóemrsm;

rD;cd k;rI dif;aiGY(opfaqG;ajrawmrD;rSxGufaomrD;cdk;)

a'oMuD;tvdkufxdcdkufrI ; pDyGm;a&;ESif husef;rma&;qdkif&mxdcd kufrIrsm;

f f d d f CO f f M furÇmESif h t0Srf;xdcd kufrI  ; CO2 xkwfvTwfrIaMumifh

urÇmMuD;ylaEG;vmjcif;
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1997^98 awmrD;aMumifh ;

• axmifaomif;ruaomtwGif;^tjyifvlemuko&rIrsm;jzpfcJhonf

• oef;ESifh csDítvkyfvkyf&ufESifh ausmif;ysuf&ufrsm;jzpfcJhjcif;
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• opfaqG;ajropfawmrD;ESifh 4if;rSxGufaom rD;cdk;jrLaiGYonf 

usef;rma&;twGuff jyóemMuD;jzpfonf/

• tif'deD;&m;EdifiH opfaq;ajropfawmrD;onf vaxmif

rD;cd k;jrLaiGY (tquf)

ti'ke;&Sm;Ekii opaqG;ajropawmr;on vlaxmi

aygif;rsm;pGmtm; aq;½kHwufukorIcH,lcJh&onf/

• tif'dkeD;&Sm;EdkifiH\ 30%aomuav;oli,frsm;onf 

touf½Lvrf;aMumif;a&m*gEif MuD;xm;r aEmifaE;aom
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tou½SLvr;aMumi;a&m*gESih Mu;xGm;rI aESmihaES;aom

a&m*grsm;jzpf&jcif;onf opfaqG;ajrawmrD;rS xGufaom 

rD;cdk;aiGYaMumifhhjzpfonf/

rl&if;/ / Wetlands International (2009) qDtkef;ESifh opfaqG;ajrqdkif&m oifcef;pmwGifygaom ykHNy&Sif;vif;csuf

opfaqG;ajrrsm; rD;avmif&mrSxGufaom rD;cdk;NrLaiGYrsm;aMumifhjzpfay:cJhaom tusdK;qufrsm;udk

EdkifiHtvkduf? a'oMuD;tvdkufESifh urÇmhtwdkif;twmtvdkuf a&;om;azmfjycJhMuNyD;jzpfonf/ EdkifiHtqifhESifh

M D f d f d d d f \ f f D d d f d d dj f j f fa'oMuD;tqifhwdkYwGif t"dupdk;&drfrIrSm vlxk\ usef;rma&;ESifh pD;yGm;a&;xdcdkufrIrsm;udk odvdkjcif;jzpfonf/

urÇmhtqifhpOf;pm;csufwGifrl t"dupdk;&drfrIrSm opfaqG;ajrawmrD;avmifí avxktwGif; CO2 xkwfvTwf

rIudk rnfrQxdcdkufEdkifonfudk pOfpm;jcif;jzpfonf/ urÇmh&moDOwkajymif;vJrIudk rnfrQxdcdkkufrIrsm;ESifh

ywfoufí avhvmcsufrsm;uawGY½SdcJhonfrSm opfaqG;ajrawmrD;aMumifh xGufvmaom {&d,mwpf,lepf

ay:½Sd trIHtrTm;onf omreftcsdefwGif obm0ajrjyif½Sd NcKHEG,fydwfaygif;rsm; rD;avmif&mrS xGufonfh

yrmPxuf tq50 cefY ydkonf[k awGY½SdcJh&ygonf/
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N H H

opf&GufaqG;ajrawmrD;rSxGufaom rD;cdk;NrLaiGYwGifyg½Sdaom trIeftrTm;tpdkiftcJypönf;rsm;aMumifh vlaygif;rsm;pGm aq;½kHwufa&muf 

ukoapcJh&onf/ t"dupdk;&drf&rIrSm a&½SnfcH&rnfh tusdK;qufrsm;jzpfjyD;? MuD;xGm;rIykHrrSefaom uav;rsm;udk rD;avmifa'oteD; 

opfaqG;rD;cdk;ESifh rvGwfaomae&mrsm;wGifjzpfonf/

1997^98ckESpf rD;avmifrIrsm;wGif ta½SYawmiftm½Sa'orS vlaygif;oef; 300 ausmfonf avxkxJ ydkrdkyg0ifaom trIeftrTm;rsm;\

xdcdkufrIudkcH&onf/ rav;½Sm;EdkifiHwGif touf½SLvrf;aMumif;a&m*g½Sifrsm; 5qcefYykHrSef xufydkcJhonfudk 1997pufwifbmv 

ppfwrf;wGif awGY&onf/ þudpöonf EdkifiH\aq;ypönf; axmufyhhHEdkiftm;udk aumif;pGm'ku©ay;cJhonf/ 

rD;cd k;rd Iif;(tquf) uGmvmvrfylNrdKY

No Haze Haze
qvdkuf"gwfykHwGif

azmfjyonfrSm

uGmvmvrfylNrdKY\

rD;cdk;NrLaiGYuif;pif

aom aeYwpfaeY 

ESifh rD;cdk;NrLaiGYrsm; 

usa&mufaeonfh

1997 ckESpf

D d N f

þrD;cdk;NrLaiGY\

trsm;pkonf

qlrmMwm (Sumatra)
uRef;wGif pwifcJhjyD; 

e,fpyf jzwfausmf 

jyD;aemuf avxk 

f f
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rD;cdk;NrLaiGYuspOfu

aewpfaeYudk

urÇmodkY

Associated 
Press *sme,fu

wifjycJhonfhykHjzpf

onf/

t&nftaoG;onf 

owfrSwfpHEIef; 

rsm;udkrsm;pGm 

ausmfvGefcJhygonf/ 

opfaqG;ajropfawm rD;avmifrIrsm;\ tajccHtaMumif;t&if;rsm;

pdkufysdK;a&;txGufpepfrusaom a&EIwfajrmif;azmufvkyfjcif;

opfxkwf&eftwGuf azmufvkyfxm;aom

a&EIwfajrmif;rsm;pepfwusqufoG,frIr½SdNcif;

rD;avmifrItm;vkH;(100%)onf vlupwifcJhjcif;

- qufpyfa'orsm;rS rD;ul;pufavmifuRrf;jcif;

- opfawmrsm;twGif;vlrsm;aqmif&Gufcsufrsm;ESif h awmrD;qufEG,fjcif;

tqdk;&GmqkH;jyóemrSm tokH;rNyKawmhaomajrESif h a&EIwfajrmif;rsm;jzpfonf/ 

• txufwGifazmfjyaom qvdkufykHonf opfaqG;ajrawmrD;rsm;\tajccHtaMumif;t&if;rsm;udk

pm&if;NyKpkxm;jcif; jzpfonf/ tMuD;rm;qkH;NyóemrSm opfaqG;ajropfawmrS a&EIwfajrmif; 
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azmufvkyfjyD;aemuf csefcJhaom zkef;qdk;ajrjzpfygonf/

• awmrD;avmifuRrf;rIonf vlrsm; opfawmESifh ysufpD;aeaomawmajrrsm;twGif; 0ifa&mufvkyfudkifjcif; 

odkYr[kwf qufpyfaeaom tjcm;ajrrsm;twGif; 0ifa&mufvkyfudkifjcif;rS pwifygonf/ 
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tmqD,Htoif;\ t"dupdk;&drfylyefrIrsm;

ESpfpOfavmifuRrf;aeusNzpfaom opfawmrD;? opfaqG;ajrESifh tjcm;rD;rsm;

• e,fpyfjzwfausmfaomrD;cdk;NrLaiGY

• usef;rma&;xdcdkufrI

• ukefxkwfvkyfrIpGrf;tm;usqif;jcif; (pdkufysdK;oD;ESHESifh vlpGrf;tm;)

• urÇm&moDOwkaNymif;vJrIudk qdk;&Gm;pGmjzpfapcJhJjcif;

• obm00ef;usifESifh a*[pepfrsm;udk rsm;pGmxdcdkufapcJhjcif;

M D d f ASEAN f f fj f f D d N : f j
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a'oMuD;twdkif;twmt& ASEANonf e,fpyfjzwfausmfrD;cdk;NrLaiGY [kac:aom opfaqG;ajr

opfawm rD;avmifjcif;rSxGuf½Sdaom rD;cdk;NrLaiGYrsm;\ tzGJY0ifEdkifiHrsm;tay: tusdK;oufa&mufrI

jzpfygonf/ txufazmfjyyg jyóemESifh qufpyfí ASEAN u ajz½Sif;ay;aeaom tcsufrsm;rSm

usef;rma&;? pD;yGm;a&;? urÇmh&moDOwkajymif;vJrI? a*[pepfrsm; ysufpD;,dk,Gif;rIESifh opfawmrsm;

qkH;½lH;ysufpD;jcif;rsm; jzpfygonf/

rl&if;obm0twdkif;½Sdaom opfaqG;ajropfawmESifh a&EIwfNyKNyifjyD;aom (txl;ojzifh

qDtkef;pdkufjyD;aomawmwdkYrS CO2 xkwfvTwfrIEIef; tay:vwfwavm tjiif;yGm;aerIrsm;)

CO2 xkwfvTwfrIjzpfay:ykHESif h

wdkif;wmrSwfwrf;wifjcif;

okawoejyKvkyf&ef vdktyfaeao;jcif; - vwfwavmqkH;jzwfcsufrsm;onf umAGefbwf*suf\

tydkif;tptcsdKYudk avhvmxm;jcif;rS &½Sdaom udef;*Pmef;rsm;jzpfjcif;

tvkHpkHNcKHikHavhvmokawoejyK&efvdktyfjcif;

- b,fuJhodkYwdkif;wmrnfvJ / 

- Eddy Covariance ac: a'oi,fuav;rsm;twGuf rdk;Zvwdkif;wmrIrsm; 

vdktyfjcif;/

e*dkrlvwnf½Sdaom opfaqG;aNr&THEGHawmESifh a&EIwfajrmif;azmufvkyfjyD; qDtkef;pdkufcif;
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e k l n½S G N &T G S h & I j k j ke k

pdkufNyD;aom a'oESpfrsdK;rS CO2 xkwfvTwfrIyrmPtay:wGif ra&&mrIrsm;pGm½SdcJhygonf/ Hooijer
ESifhtzGJY 2006) u a&EIwfajrmif;azmufí qDtkef;pdkufcJhaom a'orsm;u CO2 "gwfaiGYydkrdk rsm;jym;pGm

xkwfvTwfcJhonf[k wifjycJhonf/ odkY&mwGif Meiling ESifhtzGJY2005 awGY½SdcsufrSm CO2 xkwfvTwf

rIonf obm0opfaqG;aNr&THUEGHawmrsm;u qDtkef;pdkufcif;rsm;xuf ydkrdkonf[k wifjyxm;ygonf/
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Verwer ESifh tzGJY(2008)u umAGef"gwful;ajymif;jcif; oHo&mudk jyefvnfokH;oyfí

atmufygtwdkif;wifjyygonf/

(u) Hooijer Eif tzJ 2006 u umAef"gwfu;ajymif;jcif; udef;*Pmef;rsm; vefpmum[vef;jyD;(u) Hooijer ESih tzGY 2006 u umAGe"gwul;ajymi;jci; ue;*Pme;rsm; vGepGmuGm[vGe;jy; 

a&EIwfajrmif;wl;jcif;ESifh CO2 xkwfvTwfjcif;wdkY\ qufEG,frIuvnf; ra&&mrIawGrsm;aejcif;?

(c ) Meiling ESifh tzGJY 2005 u okawoejyKjcif;wGifvnf; oD;jcm;jzpfaeaom opfaqG;ajr 

&THUEGHawmi,fwpfckudkom avhvmxm;jcif;jzpfaMumif; awGY&NyD; wu,fh obm0 opfaqG;aNr 

&THUEGHawmudk udk,fpm;rNyKEdkifavmufaom awmtm; avhvmtajzxkwfxm;oNzifh vkHavmuf 

aom tajzr&Edkifao;aMumif; axmufjyí ajymMum;cJhonf/

CO2 xkwfvTwfrI ppfaq;wdkif;wmonfhtcgwdkif; umAGefoHo&mudk tav;xm; wGufcsufMujyD; 

a'owpfckvkH;twGuf vnfywfaeonfh umAGefxkxnfudk xnfhoGif;pOf;pm;jcif;rjyKcJhyg/ (Oyrm-

obm0aygufyifrsm;\ umAefpyf,Ediftm;)/

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 63

obm0ayguyirsm;\ umAGepky,lEkitm;)/

xdkaMumifh þavhvmcsufudk rlvtajccHrSpwifí rwdusrjywfom;aom udpörsm;udk ajz½Sif;&ef

tnTef;udef;rsm;udk udef;*Pmef;twdtusazmfí avhvmaqmif&Gufoifhygonf/ þuJhodkY oufqdkif&m

tcsuftvuftm;vkH;udk NcKHikHMunfh½lokH;oyfEdkifrSomvQif axmifhpkHbufpkHu jrif&í ydkrdkrSefuefNynfhpkHaom

qkH;jzwfcsuf^aumufcsufrsm; csEdkifygonf/ 

Meiling et al (2005) ESifh Hooijer et al (2006) wifjyaomrSwfcsufrsm;onf wpfckESifh wpfck
qefYusifaeMuygonf/

ydkrdkus,fjyefYpGmod½Sdvdkygu Verwer et al (2008) udkMunfhyg/ þae&mwGif Couwenberg et al
(2009) udkvnf; &nfnTef;Edkifygonf/ azmfjyxm;csufrSm tarSmifcef;wGif ydwfíajrMuD;\ av0ifxGufrIudk

wdif;wm,HrQjzif xwfvwfrtjynftpH&onf[,qygu urmMuD;yaE;vmrud cefref;ygu tajzrm;wki;wm,krQjzih xkwvTwrItjynhtpk&on[k,lqygu urÇmMu;ylaEG;vmrIuk ceYrSe;ygu tajzrSm;

om &Edkifrnfjzpfygonf/ Oyrm - qDtkef;pdkufcif;wnfaxmifjcif;udk a&EIwfaNrmif;azmufvkyfxm;aom

opfaqG;ajray:ü pdkufysdK;jcif;u opfaqG;aNr&THEGHawmxuf aea&mifjcnfokH;pGJjcif;wGif ydkrdkomvGef

aumif;rGefonf[k rajymxdkufyg/

ar;cGef;

- umAGefbwf*sufudk b,fvkdazmfxkwfokH;pGJMurSmvJ?

- Eddy Covariance ac:aom enf;ynmonf "gwfaiGYrsm;pk½kH;jcif;? a½TYaNymif;jcif;wdkYudk

tao;pm;wdif;wmay;Edifonf/ rd;av0oynmqdif&m ynm&yfrsm;jzpfonf avwdufEef;? tycsdef?
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tao;pm;wki;wmay;Ekion/ rk;av0oynmqki&m ynm&yrsm;jzponh avwkuEIe;? tylcse?

avxkwGif a&aiGY"gwfyg0ifrI (pGwfpdkxdkifrdIif;rI)ESifh opfyifrsm;tpmcsufvkyfEdkifaom tvif;a&mifvdIif;

(PAR) wdkYudk rdk;av0oynm&Sifrsm;u wdk;wmEdkifygonf/ þenf;ynmonf opfaqG;aNr&THEGHawmrsm;wGif

jzpfay:aeonfh umAGefvJvS,frIudk ysufpD;jyKef;wD;aeaom opfaqG;ajrESifh jyKjyifokH;pGJNyD; ajrwdkYwGif

xufydkrkd aumif;pGmwdkif;wmEdkifrnfjzpfygonf/
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aqmif&GufcsufrSm - um0gwdkifwpfwdkifudkpdkufxlNyD; tm½kHcHu&d,mrsm;udkwdkif\ tjrifh

ae&mpkHwGif wyfqifjyD; avxk\umAGefvJvSnfrIrsm;udk opfyifrsm;\ &Guftkyftay:? &GuftkyfwGif;ESifh

&Guftkyfatmufbufrsm;wGif wdkif;wm&efjzpfonf/ ajrMuD;av0ifavxGufzvS,frI Soil Flux ? rdk;a&csdef

ESifh ajratmufa&NyiftNrifh wdkif;wmrIrsm;udk jyKvkyfEdkifNyD; umAGefnDrQjcif;wnf½SdrI tajctaeudk

pdppfEdkifrnfjzpfygonf/

xdkuJhodkYpdppfavhvmjcif;vkyfief;rsm;onf ESpf½Snfvrsm;jyKvkyf&rnfjzpf&m rl&if;tajctae½Sd

opfaqG;aNr&THEGHawmrsm;ESifh ysufpD;,kd,Gif;jyD; ajr,mjyKNyiftokH;csxm;aom opfaqG;awmrsm;\

xkwfvTwfrIqdkif&m tNiif;yGm;rIrsm;udk ajz½Sif;Ekdifrnfjzpfygonf/ qvkdufykHwGifazmfjyaom ykHtwdkif; wm0g

wdkifrsm;udk b½l;EdkifESifh qm&m0yfa'orsm;wGif ,ckpdkufxlxm;ygonf/
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a'oi,ftwGif; rdk;av0oESifh ZvaA'wdkif;xGmcsufrsm;jyKvkyf&ef Eddy 
Covariance Tower wdkifrsm;pdkufxlxm;ykH

Zpfjrpf -Alex Cobb, SMART-MIT

• avxkwGifyg0ifaom umAGef

xxnfrsm;ud opfyif&uftyf\xkxnrsm;uk opyi&Gutky\

txuf? tv,f? atmufae&mrsm; 

wGif wdkif;wmjyD; ajrrsufESmjyif

wdkif;wmrIrsm;tjzpf? ajrxk\

av½SL? xkwfjcif;vkyfief;rsm; 

ajratmufa&NyiftNrifh

ponfrsm;udk wdkif;wmygonf/ 

• avmavmq,fwGifwm0gwdkif 
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G k

rsm;udk BRUNAI EdkifiHwGif 

wyfqifxm;ygonf/ 

opfaqG;ajropfawma'orsm;wGif rD;avmifuRrf;rIudpörsm;ajymMum;jyD;aemuf opfaqG;ajr\ ysufpD; 

jyKef;wD;jcif;ESifh opfaqG;ajrxk edrfhqif;uRHusoGm;aom udpörsm;ukd qufvufwifjy ygrnf/
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opfaqG;ajrrsm;edrf hqif;uRHusoGm;jcif;ESif h CO2 xkwfvTwfaomudpörsm;ESif h

ywfoufaomjyóemrsm;

a&EIwfwl;ajrmif; - opfaqG;ajrajcmufaoGYjyD;"gwfjyKNydKuGJysufpD;jcif;

opfaq;aNredrfqif;uRHusom;Ncif;opaqG;aNrerhqi;uRusoGm;Nci;

opfaqG;aNredrfhqif;uRHusoGm;Ncif;wGif tcsuf(3)csuf½Sdonf/

- uspfvpfydjym;oGm;jcif;

- ½lH;wGíusKYH0ifoGm;jcif;

- atmufqD*sifESifh "gwfjyKNydKuGJjcif;

Couwenberg (2009) ;  atmufqD*sif"gwfjyKNydKuGJedrfhusrIudk 40%[kcefYrSef;xm;onf/ 
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s j KN K Ge h s I k 4 k eY Se n

opfaqG;aNredrfhqif;uRHusoGm;Ncif;onf "gwfjyKNydKuGJjcif;aMumifhcsnf;r[kwfyg/ 

opfaqG;aNredrfhqif;uRHusoGm;Ncif;wGif t"dutaMumif;(3)csuf½Sdonf/ 

opfaqG;ajredrfhqif;uRHusoGm;awmh bmjzpfovJ?
rmcJoGm;jcif; / / tjrJpdkpGwfaeaom opf&GufaqG;rsm;onf a&csufcsif;xGufoGm;onfhtcg

xyfydNym;oGm;jyD;avESifh a&udk ajrvdIifuav;rsm;rS xkwfypfjcif;/

"gwfjyKjcif; /  / "gwkZD0enf;rsm;jzifh ysufpD;aMurGoGm;aom opf&GufaqG;rsm;twGif;odkY

tNyifav0ifa&mufcg CO2 xkwfvTwfjcif;/

½IH YwGoGm;jcif; /  / ajrtpdkuf"gwftxuf½Sd opfaqG;ajrrS a&xGufoGm;aomtcg tvGefMuD;aom

tEIwfzdtm;aMumifh vkH;0OókHajcmufaoGYoGm;jcif;/ 

tpdkiftcJjzpfjcif; / / rlvwnf½Sdaeaom opfaqG;aNr&THEGHawmrsm;udk a&EIwfajrmif;azmufvkyfí

a&tvsiftjrefxkwfvdkufaomtcg a&0yfaecJhaom opfaqG;ajrtvTmrsm; tcsif;csif; 

zdESdyfyl;uyfoGm;Muonf/ tpdkiftcJtjzpfodkY ajymif;vJjcif;rSm opfaqG;ajrtvTmrsm;tMum;½Sd

av[me,fuav;rsm;wGif ½Sdaeonfha&ESifh avwdkYudk a&EIwfjcif;enf;jzifh armif;xkwfvdkufaomtcgwGif

jzpfay:ygonf/
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j n

ydefajcmufao;i,foGm;jcif; (½IH YwGef;jcif;) / / rlv½Sdaomajratmufa&NyiftNrifh\

txufwGif½Sd opfaqG;ajrrsm;\xkxnfavsmhusí ydefajcmufao;i,foGm;jcif;udk jyefvnfr&Edkifawmhaom

wpfvrf;oGm; a&xkwfjcif;aMumifh a&zdtm; tEIwfvu©Prsm;pGmjzpfí jzpfay:vmaom

tusdK;w&m;jzpfygonf/ (jyefvnfjyKjyifr&Edkifaom ajcmufaoGYjcif; - atmufwGifMunfhyg)/
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"gwfjyKNydKuGJysufpD;jcif;/ / ajratmufa&NyiftNrifhtxuf½Sd opfaqG;ajrrsm;rS Mo*Jepfypönf;rsm;

ZD0^"gwk "gwfjyKjydKuGJjcif;aMumifh avsmhenf;oGm;jcif;jzpfygonf/ þjzpfpOf\tponf a&0aeaom opfaqG;

ajrrS a&avsmhoGm;í av0ifvmEdkifaomtcgrS pwifonf/ "gwfjyKNydKuGJjcif;aMumifh CO2 xkwfvTwfrI

½Sdygonf/

tpdkiftcJjzpfjcif;onf a&0yfaeaomopfaqG;ajrrsm;rS a&xkwfvdkufonfhtcgwGif jzpfay:aMumif;

od½Sdxm;&ef ta&;MuD;onf/ þjzpfpOfonf opfaqG;ajrrsm; pwifysufpD;vQifysufpD;jcif; jzpfay:í

opfaqG;aNredrfhqif;uRHusoGm;Ncifudk jzpfay:apygonf/G N e h R s G N k j n

ydefajcmufao;i,foGm;jcif;(½IHYwGefjcif;)onf opfaqG;ajr\ ajratmufa&NyiftNrifhtxuf&Sd

tvTmrsm;ajcmufaoGY&mrS pwifjzpfay:ygonf/ opfaqG;ajrwGifyg½Sdaom a&udk twdkif;twmwpfcktxdxuf

ydkrdkxkwfypfrdygu tqdkyga'o½Sd opfaqG;ajrudk jyefvnfpdkpGwfatmifvkyf&ef tvGefcufcJrnfjzpfygonf/

(Andriesse, 1988).
pdwf0ifpm;&ef taumif;qkH;jzpfpOfuawmh "gwfjyKNydKuGJysufpD;jcif;tydkif;jzpfNyD; CO2 xkwfvTwfrI

yg0ifvmaomaMumifh jzpfygonf/ þjzpfpOfaMumifh xkvnf;avQmhenf;usqif;jcif;udk tvkH;pkH avQmhenf;

usqif;jcif;aMumifh xkxnfavQmhusrI\ 40-60%[k owfrSwfMuygonf/ (Wosten ESifh tzGJY 1997)

j f j f f f f N d f f H N f f d
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okawoejyKoltrsm;pku a&EIwfajrmif;teufESifh opfaqG;aNredrfhqif;uRHusoGm;Ncif;EIef;udk

wGufcsuf&efESifh tcsdKYaomolrsm;u CO2 xkwfvTwfrIESifh a&EIwfajrmif;\teufqufpyfrIudk avhvmaeMu

ygonf/

ta½SYawmiftm½Sa'o opfaqG;ajredrf hqif;uRHusrIESif h

ajratmufa&Nyiftjrifh wnf½Sd&mrsOf;ajzmifh qufpyfrI

a&EIwfajrmif;teuf 10 pifwDrDwmwdk;wdkif;ajredrfhusrI 0.9 pifwDrDwm^ESpf

Zpfjrpf ; Couwenberg ESifh tzGJY (2009)
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a&EIwfajrmif;teuf(pifwDrDwm)
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opfaqG;aNredrfhqif;uRHusNcif;ESifh ywfoufaom udef;*Pef;rsm;udk avhvmaomtcg

ajruRHusjcif;onf ajratmufa&pdkvdkif;ESifh rsnf;ajzmifhwdkuf½dkufqufoG,frI½SdaMumif;udk Couwenberg ESifh

J ( ) fj J JJj D j f g f j f j f f f D D f f f j ftzGJY(2009)u wifjycJhJJjyD;jzpfygonf/ ajrrsufESmjyifrS teuf50pifwDrDwmtwGif;wGif a&EIwfajrmif;

10pifwDrDwm xyfedrfhí ul;azmfwdkif; ajredrfhqif;uRHrIonf 8.9pifwDrDwm½Sdonf[k cefYrSef;cJhonf/

olwdkY\ tjrifwifNycsufwGif ajredrfhqif;uRHusonfhEIef;onf a&EIwfajrmif;teuf 50pifwDrDwmatmuf

a&mufoGm;jyD;vQif ajredrfhqif;uRHusEIef;onf nDnmoGm;jyD; wpfESpfvQif 4.5 pifwDrDwmwGif

wef;aeonf[k wifjyygonf/ þwGufcsufrIxJwGif opfaqG;ajr"gwfjyK avmifuRrf;ysufpD;jcif;aMumifh

ajredrfhqif;uRHusrIonf ajredrfhqif;uRHusrItm;vkH;\ 40% cefYyg0ifonf[k xdef;xdef;odrf;odrf;

azmfjyxm;ygonf/

jrifawae&onfrm tu,fía&Ewfajrmif;ud yHrefu;azmf½if;vif;ray;ygu ajrrsufEmjyif
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jriawGYae&onrSm tu,ía&EIwajrmi;uk ykrSeul;azm½Si;vi;ray;ygu ajrrsuESmjyi

edrfhusvmonfESifhtrQ opfaqG;ajr\rsufESmjyifuvnf; aNratmufa&NyiftNrifhESifh eD;uyfoGm;ojzifh

ajredrfhqif;uRHusEIef;usqif;oGm;rnf jzpfygonf/ odkYaomfvnf; qDtkef;pdkufcif;rsm; wnfaxmifolwdkY

onf a&EIwfajrmif;udk tcsdefrSefESdrfhcs oefY½Sif;ay;NyD; ajratmufa&NyiftNrifhudk taumif;qkH;ae&mwGif

xm;½Sdojzifh ajredrfhqif;uRHusEIef;udkvnf; xdef;odrf;xm;Edkifrnf jzpfygonf/

ajredrfhqif;uRHusrIaMumifh qkH;½IH;&aom opfaqG;ajrESifh
opfaqG;ajrjzpfay:rI EIdif;,SOfNcif;
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opfaqG;ajrysufpD;qkH;½IH;rIEIef;onf 4if;\obm0NzpfpOftwkdif;jzpfay:jcif;xuf rsm;pGmjrefqefaeonfudk awGY&yg

onf/ opfaqG;ajrjzpfay:rIonf wpfESpfvQif 5rDvDrDwmtxd½SdEdkifygonf/ odkY&mwGif opfaqG;ajredrfhqif;uRH usrIEIef;onf

ESpfpOf20rS50 rDvDrDwmtxd½Sd&m ajredrfhqif;uRHusrIEIef;u ajrjzpfay:EIef;xuf (10)q omvGefaeaMumif; awGY&ygonf/
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• opfaqG;ajray:wGGifpkdufaom qDtkef;rsm;ajredrfhqif;uRHusojzifhNydKvJaeykH

opfaqG;ajredrfhqif;uRHusjcif;ESifh CO2 xkwfvTwfrIqufEG,fykH
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a&EIkwfajrmif;azmufvkyfí opfaqG;ajredrfhqif;uRHusjcif;aMumifh rsm;pGm½IyfaxG;rINzpfEdkifygonf/

tvGefxifomjrifomaom om"urSm opfaqG;ajray:pdkufaom qDtkef;yifrsm; NydKvJusjcif;jzpfonf/

rav;½Sm;uRef;qG,f Johor jynfe,fwGif txufyg"gwfykHwGif jrif&onfhtwdkif; pdkufcif;rS opfyifrsm;NydKvJ

aoausrIrsm; ½SdcJhygonf/ qDtkef;pdkufcif;rsm;udk ajredrfhqif;uRHusysufpD;jcif;rS umuG,fEdkif&eftwGuf

pdkufysdK;csdeftwGif; 2qifhpepf (Hole in Hole)udk okH;cJhMuygonf/

e,fomvefEdkifiHwGif opfaqG;ajredrfhqif;uRHusrIjzpfpOf ; 1200ckESpfrS1980ckESpf

EdkifiH\ ae&mtawmfrsm;rsm;onf

a&EIwfajrmif;azmufvkyfNcif;aMumifh opfaqG;ajrrsm; 

qkH;½IH;cJhojzifh yifv,fa&rsufESmjyifatmuf

a&mufaeonf/
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a&pkyfpufrsm;jzifh a&xkwfy,fí a&epfjrKyfrI

tEÅ&m,fudk umuG,f&onf/
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opfaqG;ajredrfhqif;uRHusrIonf ESpf½SnfMumpGm jzpfay:aeygu a'o\ ajrrsufESmjyifoGifjyif

tay:wGif qdk;&Gm;aom ajymif;vJrIrsm; jzpfay:Edkifygonf/ e,fomvefEdkifiHonf opfaqG;ajrokH;pGJrI

f f f fM d f M f d J f f J f g f f f joufwrf; tvGef½SnfMumaom ordkif;aMumif;½SdcJhonf/ vGefcJhaomESpfaygif;800cefYu opfaqG;ajrxk

txlonf yifv,fa&rsufESmjyiftxuf 2-3rDwmcefY ½SdcJhonf/ a&EIwfajrmif;azmufvkyfí a&xkwfcJh

jcif;aMumifh opfaqG;ajr\tjrifhonf yifv,fa&rsufESmjyifcefYwGif vGefcJhaomESpf500cefYwGif ½SdcJhonf/

1980ckESpfrsm;aemufydkif;wGif qufvufí a&EIwfjcif;aMumifh ajredrfhqif;uRHusrI qufvufjzpfay:í

opfaqG;ajr\rsufESmjyifonf yifv,fa&rsufESmjyifatmuf (4)rDwmcefY½SdcJhjyD; tcsdKYae&mrsm;wGif yifv,f

a&rsufESmjyifatmuf (7)rDwmcefYtxd usqif;cJhygonf/ xdkYaMumifh ajredrfha'orsm; a&MuD;epfjrKyf

jcif;rcH&atmif a&pkyfpufrsm;ESifh a&pkyfxkwfcJh&onf/
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a&pkyfpufrsm;udk ,cifu av&[wfMuD;rsm;jzifh armif;ESifcJhaomfvnf; ,cktcgwGif vQyfppf

armfwmyefYrsm;udkokH;í aqmif&GufMuonf/ þuJhodkY a&xkwfay;aeaomfvnf; pm;usufajrrsm;tjzpf

tokH;cscJh&onf/ pOfqufrjywfa&pkyfxkwfay;ae&jcif;onf ukefusp&dwf tvGefrsm;aom vkyfief;jzpf

onf/

&moDOwkazmufjyefajymif;vJrIESifh opfaqG;ajrawmrsm;qufpyfrIudk atmufygtcsufrsm;ay:wGifrlwnfí

(A[kdjyKí) pdwfylyefrI½Sdaeygonf/

1 umAGefpkyf,ltiftm;avsmhusysufpD;jcif;ESif h MudKwifcefYrSef;xm;onfhtwdkif; tylcsdefjyif;xef

aom umvrsm; jyif;xefrIESif h tMudrfyd krd kusa&mufrIaMumifh CO2 xkwfvTwfrIrsm;Ncif;

taxGaxGowfrSwfcsuft& ajratmufa&NyiftNrifhonfh opfaqG;ajrawmwGif 20-30pifwDrDwm

xuf atmufodkYusoGm;ygu CO2 xkwfvTwfrIudk ajrrsufESmjyifay:wnf½Sdaom txyfrsm;rS

xkwfvTwfonfh (Hooijer ESifh tzGJY 2006). rlvoGifjyifrysufpD;ao;aom opfaqG;ajrawmrsm;wGif

avxkrS umAGefpkyf,lrI½Sdonf/ ,ckcefYrSef;xm;aom tyl½Sdefjrifhaomumvrsm; tMudrfa&m Mum½Snf

jyif;xefrIyg wdk;vmcJhrnfqdkygu? opfaqG;ajrawm\ ajratmufa&NyiftNrifhonf atmufokdY

usqif;om;jyD; tay:,H½d opfaq;ajrrsm;ajcmufaojcif;? "gwfjyKjcif; CO2 xwfvwfjcif; ½dvm
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usqi;oGm;jy; tay:,½S opaqG;ajrrsm;ajcmuaoGYjci;? "gwjyKjci; CO2 xkwvTwjci; ½Svm

rnfjzpfonf/ þwifjycsufonf &moDOwkazmufjyefajymif;vJrI\ obm0rl&if; opfaqG;ajrawm

tay: oufa&mufaom tusdK;w&m;jzpfNyD; vl\yg0ifywfoufrI (Oyrm -a&EIwfajrmif;azmuf

vkyfjcif;wdkY\ tusdK;oufa&mufrI rygao;yg/ xdkaMumifh rl&if;obm0opfaqG;ajrawmrsm;onf

&moDOwkazmufjyefajymif;vJrIaMumifh umAGefpkyf,lrIpGrf; tm; avsmhusrnf[kwGufqEdkifonf/
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2 MudKwifcefYrSef;xm;aomwdk;wufrsm;jym;vmrnfh yljyif;ajcmufaoGYumv ta&twGuf

wdk;vmjcif;aMumifh jzpfay:Edkifonfh yd krd krsm;jym;vmonfh rD;tEÅ&m,fESif hqufEG,faeaom

D d N d \ drD;cdk;NrLaiGYwdkY\udpö/

MudKwifcefYrSef;xm;aom tylcsdefjrifhwufrI tMudrfwdk;vmjcif;? jyif;xefrIwdk;vmjcif;ESifh 

tcsdefMum½SnfpGm jzpfay:Ncif;wdkYaMumifh opfaqG;ajray:wGif rD;tEÅ&m,fESifh rD;cdk;NrLaiGUtEÅ&m,fwdkY

wdk;wufvmrnfjzpfygonf/ þae&mwGif taygif;vu©Pjy jyefvnfowif;ydkYNcif;pepfwpfck

0ifa&mufjzpfay:vmonf[k ,lqEdkifonf/ CO2 rsm;rsm;xkwfvTwfvQif &moDOwkazmufNyef

ajymif;vJrIydkvmNyD; yljyif;ajcmufaoGY&ufrsm; wdk;vmavqdkaomoabmjzpfonf/ 

3 a&EIwfajrmif;azmufvkyfNcif;aMumifh ajruRHía&MuD;epfjrKyfjcif;ESif h MudKwifcefYrSef;xm;aom

yifv,fa&rsufEmjyif jrifwufvmr Epfcaygif;jyóem umv½nfEdifjcif;udp/
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yiv,a&rsuESmjyi jri hwuvmrI ESpckaygi;jyóem umv½SnEkijci;upö/

a&EIwfajrmif;wl;xm;aom opfaqG;ajropfawmrsm;rS CO2xkwfvTwfjcif;tjyif a&EIwfxm;aom

opfaqG;ajr\ ajredrfhqif;uRHusjcif;uvnf; ajrte,fxdkifap;cJJNcif;ESifh "gwfjyKysufpD;jcif;wdkYaMumifh

pwifjzpfay:vmrnfjzpfonf/ þudpöuvnf; ta&;ygaom taMumif;t&m jzpfvm&jcif;rSm

opfaqG;ajredrfhqif;uRHusrIESifh yifv,fa&NrifhwufrIwdkY yl;aygif;jzpfay:rIaMumifhjzpfygonf/ 

Tanjong Upar, Baram River

ajredrf hyd kif;opfaqG;ajropfawmrsm;ESif h yifv,fa&rsufESmjyifjrifhwufjcif;

opfaqG;ukef;NrifhaNr atmufcHobm0ajronf opfaqG;ajr\ atmufwGifusa&mufí ysrf;rQyifv,fa& 
rsufESmjyif\atmufwGif usa&mufavh½Sdonf

LEVEE
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Source: TIE (1990)

MEAN SEA LEVEL

a&EIwfajrmif;azmufvkyfojzifhopfaqG;ajredrf hqif;uRHusoGm;onf ; ajrvTmusKY Husjcif;ESif h

avjzifh"gwfjyKjcif;

tjrJwrf;a&MuD;epfjrKyfjcif; ?
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txufwGifazmfjyaom qvdkufykHonf Sarawak jynfe,f Baram vGifjyifwGif awGY&aom opfaqG;

ukef;NrifhaNrjzwfykHjzpfonf/ ykHwGifjrifawGY&onfhtwdkif; obm0ajrom;rsufESmjyifonf opfaqG;ajr^

f f f f f j f f f f j f f f f d f f f N fopfawmESifh yifv,fa&rsufESmjyifatmufwGif a&mufaeojzifh yifv,furf;½dk;wef; opfaqG;ukef;Nrifh

ajrrsm;\ trsm;qkH;awGY&onfhykHyifjzpfygonf/ tu,fí a&EIwfaNrmif;azmufvkufNcif;ESifh aNredrfhqif;

uRHusNcif; (ajruRHjcif;)wdkY qufvufjzpfay:aeygu ajrrsufESmjyifonf ysrf;rQyifv,f a&rsufESmjyifESifh

twleD;yg;jzpfoGm;rnfjzpfonf/

ajredrfhqif;uRHusjcif;onf a&EIwfajrmif;azmufvkyfjcif;ESifh wdkuf½dkufqufoG,frI½Sdojzifh tqdkyg

½dk;½Sif;aomqufoG,frIudk ,cifqvdkufwGifjycJhjyD;jzpfonf/ jyefvnfowd&ap&eftwGuf (Couwenberg
ESifh tzGJY 2009) wnfaqmufcJhaom qufoG,frIudk pmrsufESm ------ wGifjyefMunfhyg/
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þynm&yftay: avhvmawGY½Sdcsufrsm;onf trsdK;rsdK;uGJjym;jcm;em;aomfvnf; ysrf;rQ ajredrfhqif;

uRHusrIEIef;onf Western Johor wGif pdkufysdK;ajray:wGif wpfESpfvQif 2 pifwDrDwmEIef; (2cm/year)
Wosten ESifh tzGJY 1997 u wifjycJhonf/ þodkYqdkygu tu,fí a&EIwfajrmif;rsm;udk ajratmuf

a&a&NyiftNrifhESifhnSd&ef ESpfpOfrSefrSefeufatmif wl;ay;oGm;ygu rlvu 2rDwmtxd½Sdaom opfaqG;ajr

{&d,monf ESpfaygif; 100 twGif; aysmufuG,foGm;rnfjzpfygonf/

Vander Eelaart (2008) \ tqdktrdefYt& tpOD;ajredrfhqif;uRHusrIonf opfaqG;ajrrsm;\

odyfonf;pkpnf;oGm;rIaMumifh opfaqG;ajrxk 40-60pifwDrDwmtxdwGif jrefqefaMumif;

tif'dkeD½Sm;EdkifiHwGif yxrqDtkef;pdkufpOfu awGYcJh&aMumif;azmfjyonf/ qufvufí ajredrfhqif;

uRHusEIef;onf wpfESpfvQif 10pifwDrDwmtxd usonf[k,lq&m ajredrfhqif;uRHusrI 2rDwm

a&mufatmif yxr 15 ESpftwGif;jzpfEdkifonf[k a&EIwfajrmif;rsm;udk ykHrSeful;csonf[k ,lqum

wifjyjyefygonf/wijyjyeygon/

opfaqG;ajravhvmaeaom pmtkyfpmwrf;wdkif;wGif opfaqG;ajredrfhqif;uRHusjcif;udk tMudrf

Mudrf azmfjyMuaomfvnf; þavhvmcsufrsm;onf pdkufydsK;a&;oD;ESHrsm;tusdK;twGufom jzpfMuNyD;

urÇmh&moDOwkajymif;vJrIESifh roufqdkifouJhodkY xm;Muygonf/

opfaqG;ajrrsm;ysufpD;qkH;½IH;jcif;aMumifh opfawmajrrsm; edrfhqif;uRHusjcif;udpöonf ESpf½Snf

vrsm; avhvmaqmif&Guf&rnfh vkyfief;jzpfjyD; opfaqG;ajratmufrSm½Sdaom obm0ajrqDvTmrSm

yifv,fa&rsufESmjyifatmufwGif a&mufaeEdkifaomaMumifhhjzpfygonf/
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tu,fí opf&GufaqG;ajraysmufysufjcif;udk qufvufcGifhjyKxm;ygu tqkH;wpfaeYü

ajrrsufESmjyifonf vuf½Sdysrf;rQyifv,fa&rsufESmjyif tjrifhxufedrfhusoGm;jyD; 'Da&uscsdefwGif

obm0a&pD;aMumif;½SdjyD;? useftcsdefrsm;wGif a&MuD;epfjrKyfjcif;r½Sdatmif a&pkyfpufudkokH;&awmh

rnfjzpfonf/ þuJhodkYjzpfjcif;onf ,ckvuf½SdwGif 25% yifv,frsufESmjyifatmufa&mufae

aom e,fomveffEdkifiHESifh eD;pyfpGmwlnDaevdrfhrnf/
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opf&GufaqG;ajrudk a&EIwfajrmif;azmufvkyfjcif;ESif h 

rD;avmifjcif;aMumifhedrh fqif;uRHusjcif;
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ajredrfhqif;uRHusjcif; 2 rDwmtxd

• vkH;0jyKjyifajymif;vJrIr½Sdao;aom yDuefopfawmMudK;0dkif;½Sd ajraqG;tajctae

• yifv,furf;ajcESifh eD;aomvuf,mbuf½Sd ysufpD;jyKef;wD;aeaom opf&GufaqG;ajr

opfaqG;ajredrfhqif;uRHusjcif;onf rD;avmifojzifh ajredrfhqifuRHusjcif;udk tjrJwrf; yl;wGJ

ygvmojzifh a&EIwfajrmif;azmufvkyfaom a'orsm;tm;vkH; a&MuD;epfjrKyfjcif; cH&ayvdrfhrnf/ þudpö

rsdK;udk opfaqG;ajrrsm;tm; vGefcJhaomESpf30cefYrSpí a&EIwfí qDtkef;pdkufysdK;cJhaom taemuf Johor
a'owGif awGYjrifEdkifonf/ ajrrsufESmjyifonf jrpfa&ESifh yifv,fa&rsufESmjyifatmufodkY usa&muf

aejyDjzpfojzifh a&MuD;epfjrKyfjcif;onf ykHrSefjzpfaeusjzpf&yfjzpfaejyD; jzpfygonf/ þtajctaetwdkif;

tawmfMumMum qufvufjzpfay:aeOD;rnfjzpfygonf/ xdkYtjyif opfaqG;ajredrfhqif;uRHusjcif;onf

vrf;rsm;ysufpD;jcif;? a&EIwfajrmif;rsm;ysufpD;jcif;ESifh vQyfppfrD;wdkifMuD;rsm; ysufpD;jcif;wdkYaMumifhhh

jyKjyifxdef;odrf;p&dwf tvGefMuD;rm;vmcJhonf/ tay:wGif azmfjyaom qvdkufykHonf opfaqG;ajr

edrfhqif;uRHusrItajctaeudk ysufpD;,dk,Gif;aeaom rav;½Sm; uRef;qG,f Virgin Jungle ReservewGif

oawoejyKwdif;wmcJaom ae&m\yHjzpfonf/ ysufpD;,d,if;om;aoma'o\ ajredrfqif; uRHus
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okawoejyKwki;wmchaom ae&m\ykjzpon/ ysup;,k,Gi;oGm;aoma'o\ ajrerhqi; uRus

rIonf 2 rDwmcefYtxd½Sdygonf/ (Pahang Forestry Department, 2005).
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opf&GufaqG;ajredrf hqif;uRHusjcif;udk rav;½Sm;uRef;qG,f Selangor a'o½Sd 

qDtkH;pd kufcif;yk H

f j H H \opaqG;ajr&TEGawm\

opfyifrsm; 30 

pifwDrDwm txd

ajray:odkYay:xGufaeykH
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jrifomxifomaom ajredrfhqif;uRHusrIudk v,f,mpdkufysdK;a&;twGuf awmr½Sif;rD a&EIwfajrmif;
azmufvkyfjyD; rlvopfawmudk rckwfxGifcifawGYjrifEdkifonf/ txufazmfjyyg qvdkufykHonf rav;½Sm;uRef;qG,f?
Selangor a'owGif jrif&aom rlvopfaqG;ajropfawm\ tjrpfrsm;ay:aeykHjzpfonf/

Acid Sulphate  ajrrsm; jzpfEdkifajctvm;vm

• yifv,furf;ajca'orsm;wGif atmufcHopfaqG;ajr 
jzpfay:vmonf/
• jyKjyifjyD;aomajrrsm;onf tveftufqpf"gwf• jyKjyijy;aomajrrsm;on tvGetuqp"gw 
rsm;vmygonf/
- pH 2.5 txdusEdkif
- a&xJwGiftqdyftawmufjzpfEdkifonfh 'efowÅK 
pka0;a&muf½SdvmEdkifonf 
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a&EIwfajrmif;ab;½Sd ajr0grsm;u 
oufaocHtjzpfay:vmjcif;
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opfaqG;ajredrfhqif;uRHusjcif;aMumifh tjcm;jzpfEdkifaom jyóemwpf&yfrSm atmufcHajronf Acid
Sulphate ajrjzpfEdkifaom ajrtrsdK;tpm;jzpfEdkifjcif;jzpfygonf/ tqdkygajrrsdK;rsm;onf ta½SYawmiftm½S\

f f f f f f j f f d g j f fyifv,furf;pyf opf&GufaqG;ajrrsm;ESifhtwlawGY&onf/ tqdkygajrrsm;onf a&rsm;pGm0yfaoma'o

jzpfojzifh avxkESifh "gwfjyKrIr½Sdyg/ odkY&mwGif 4if;wdkYtm; taESmuft,SufjyKrdygu tvGefqdk;&Gm;aom

aemufqufwGJjzpf&yfrsm; MuKHawGYEdkifygonf/ Acid Sulphate ajrrsm;ESifh 4if;wkdYajray:odkY ay:xGufvm

jcif;\ qdk;usdK;tEÅ&m,frsm;udk aemufpmrsufESmwGif azmfjyxm;onf/

Acid Sulphate ajrrsm;

Acid Sulphate ajrrsm;onf 'Da&awmtwuftus½SdjyD; Mo*Jepfypönf; (opfaqG;ajr)

ayg<u,f0aom a&0yfa'orsm;wGifjzpfay:avh½Sdonf/ xdkuJhodkY avr½Sdaomywf0ef;usifwGif uefY

g f d J f d f f D D f j d f j f
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(Sulphur) "gwfudkcGJxkwfapEdkifaom bufwD;&D;,m;rsm;u opfaqG;ajrrsm;udk tiftm;jzpfapaom

"gwftjzpftokH;jyKjyD; Sulphur rS Sulphide "gwfodkYajymif;jyD;aemuf oH"gwfjzifhaygif;pyfí Pyrite (Fe
S2) (Dent 1986) tjzpfajymif;vJygonf/

"gwkaA'nDrQjcif;udef;ESifh a&;om;azmfjyygu

Fe2 O3 + 4 SO4 + 8 CH2O + ½ O2 = 2 Fe S2 + 8 CH O3 + 4 H2O

Acid Sulphate ajrrsm;onf 'Da&awmopfrsdK;rsm; aygufa&muf&ma'owdkYwGif aygrsm;pGmawGY

Edkifaom Mo*Jepfypönf;(a<uusopfaqG;udkif;aqG;rsm;)rsm; ayg<u,f0jyD; 'Da&twuftusaMumifh

S l h t g f f f j fj f f d f f fj f : d g f d M fSulphate"gwf pOfqufrjywfjznfhpGufEdkifonfh ae&mrsm;wGifjzpfay:avh½Sdygonf/ xdkYaMumifh

tylydkif;a'o 'Da&awmrsm;\atmufwGif Acid Sulphate ajrvTmrsm;wnf½Sdaom {&d,mpkpkaygif;udk

wurÇmvkH;twGuf [ufwm12 oef;[k cefYrSef;ygonf/ (Dent 1986)

Acid Sulphate ajrrsm;udk wpfcsdefuurf;½dk;wef;jzpfcJhjyD; ,ckukef;wGif;ydkif;jzpfaeonhf

ae&mrsm;wGifvnf;awGYEdkifonf/ Acid Sulphate ajrjzpf&ef tvm;tvm½Sdaom a'orsm;udk ta½SY

awmiftm½Sa'owGif opfaqG;ajrrsm;\ atmufwGif - Oyrm West Johor, West Malaysia
(Worsten ESifh tzGJY1997) wGifawGYEdkifygonf/ xdkYtjyif Baram/Belait opfaqG;ajra'orsm;wGif

fM f J f f \ fj f D H j f f f j
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azmuMunhchaom vGewGi;rsm;\ azmjycsurSm 'a&awm&Tap;ajron xlxyaom opaqG;ajr

vTmrsm;\atmufwGif ukef;wGif;ydkrdkusa&mufonfh Marudi a'orsm;wGifyif awGY½SdEdkifonf[k

qdkygonf/ (Anderson and Mueller 1975) þtaMumif;t&monf pdkufysKd;ajrrsm;\ a&pD;

a&vmobm0udk jyKjyifajymif;vJEdkifojzifh obm0tavsmuf avr½Sdaom Acid Sulphate
ajrrsm;onf avxkESifh xdawGYí"gwfjyKysufpD;Edkifygonf/
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Acid Sulphate ajrrsm;onf a&jrKyfaeorQumvywfvkH; atmufqD*sifr&í "gwfjyKjydKuGJjcif;

rjzpfEdkifyg/ tu,fí þajrae&mrsm;udk ig;arG;jrLuefwnfaxmifjcif;? pdkufysdK;a&;twGuf

fj f f f j fj f f d M f f D f g f f j fa&epfjrKyfrIumuG,fa&;pepfrsm;jyKvkyfjcif; ponfwdkYaMumifh atmufqD*sif"gwfonf ajrxktwGif;

odkY 0ifa&mufvmcJhEdkifygonf/ Pyriters ajr"gwfonf avr½Sdaoma'owGifom Mum½SnfcHEdkifNyD;

avESifhxdawGYaomtcg ysufpD;,dk,Gif;jyD; Sulphuric Acid (qmvzsL&pftufqpf)

"gwftjzpfajymif; vJoGm;ygonf/ þ"mwkaA'nDrQjcif;½Sif;wrf;udk csa&;MunfhvQif

Fe S2 + 15/4O2 + 7/2 H2O Fe (OH)3 + 2SO4 + 4H

þodkYxGufay:vmaom tufqpf"gwfonf rdk;&Gmojzifh pdrfhus,dkpD;oGm;Edkifonf/ okdY&mwGif

ajrMuD;twGif;wGifrI 'efowÅKyg0ifaom aMursdK;rsm; pH enf;onfha&ESifh &moDOwk'PfaMumifh

jydKuJysufpD;jcif;½djyD; pdrfprf;a&rsm;wifyg0ifom;Edifygonf/ oH2"gwfygaoma&rsm;onfvnf;
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jyKuGysup;jci;½Sjy; prhpr;a&rsm;wGiyg0ioGm;Ekiygon/ o2"gwygaoma&rsm;onvn;

ajrrS,dkpD;xGufvmEdkifNyD; 'Da&rsm;xJwGifyg0ifoGm;cg atmufqD*sif"gwfydkrdk&&Sdojzifh oH3 atmuf

qdkuf (ochre) tjzpf a&pD;acsmif;rsm;\ ab;bufrsm;wGif wifusefcJhjyD;jrifomonfh

vdar®mfndKa&mifajrrsm;tjzpf awGY&rnfjzpfygonf/

tvGefenf;aom pH wefbdk;ESifh tvGefjrifhrm;aom 'efowÅKrsm;yg0ifonfh 'Da&rsm;u Acid
Sulphate ajrMuD;rsm;udk taESmuft,Sufay;ojzifh tcsdKUtylydkif;ZkHESifh orydkif;ZkHa'orsm;wGif

ig;rsm;aoaMuysufpD;rIudk awGY½SdMu&ygonf/ Dunn (1965)

opfaqG;ajropfawmrsm;udk jcdrf;ajcmufaeaom tEÅ&m,frsm;pGm½SdaejyD; tcsdKUrSm a'owGif;

wGifom jzpfay:aomfvnf; tusdK;,kwfrIrsm;pGm jzpfEdkifygonf/
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tjcm;jcdrf;ajcmufrIrsm;

opfaqG;ajratmufuoJudkwl;azmf,ljcif;  

b½l;Edlif;Ed kifiH 
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b½l;Eldif;EdkifiH\ urf;½dk;wef;wavQmuf½Sd opfaqG;ajratmufwGif oJrsm;wnf½Sdaeonf/

þoJudkwl;azmf,lí tjcm;urf;ajca'orsm;\ zGHYjzdK;wdk;wufa&;twGuf okH;pGJMu&mwGif

vlaetdrfajcrsm;ESifh puf½kH? tvkyf½kHrsm;tm; a&MuD;epfjrKyfjcif;ab;rS umuG,f&eftokH;jyKygonf/

vkyfenf;rSm yxrOD;pGm opfaqG;ajrxkudk rsufESmjyifrS jcpfxkwf,ljyD; oJay:vmonfhtcg

rdrdwdkYzGYHjzdK;a&;pDrHudef;jyKvkyfvdkaom a'oodkY a&jzifhrIwfwifjcif; aqmif&Gufygonf/ t"du pdk;&drf

&aomtcsufrSm xkwfvkyfpkykHxm;aom opfaqG;ajrrD;avmifjcif;? ysufpD;jyKef;wD;oGm;aom

opfaqG;ajrrS CO2 xkwfvTwfjcif; wdkYjzpfygonf/ txufwGifazmfjyaom qvdkufudk Munfhygu

b,ftxufykHwGif opfaqG;ajrz,f½Sif;xm;aomae&mrS oJpkyf,l&efwyfqifxm;aom a&pkyfpuf

jzpfygonf/ b,fatmufykHrSm tay:pD;rSjrif&aom oJxkwfrdkif;wpfckjzpfjyD; vuf,mbuf"gwfykHwGif

a&EifoJudpyf,aompuf\ ydufvdif;ud azmfjyjcif;jzpfygonf/
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a&ESihoukpky,laompu\ ykuvki;uk azmjyjci;jzpygon/
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opfaqG;aNr&THEG Hawmrsm;rS owÅKwl;azmfjcif;

Bauxite ac:'efowÅKajrudk rav;½Sm; uRef;qG,f? 

*sa[mjynfe,f? Ayer Hitam opfawmMudK;0dkif;rS 

xkwf,lonfhykH
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txufygqvkdufykHonf opfaqG;ajr&THEGHawmtawmfrsm;rsm;½Sdonfh opfawmMudK;0dkif;rS owÅKxkwf,ljcif;aMumifh

ysufpD;rIrsm;jzpfay:Edkifonfudk jyoxm;onf/ rav;½Sm;uRef;qG,f½Sd Ayer Hitam Forest Reserve xJwGif 'efowÅKajrrsm;½Sdaom

awmifukef;i,frsm; awGY&ygonf/ awmifukef;i,fwpfcktm;wl;azmf&mwGif tzGifhrdkif;jzpfojzifh MudK;0dkif;twGif;½Sd opfaqG;ajrawm

rsm; tawmfysufpD;cJhygonf/ b,ftxuf"gwfykHu rdkif;t0iftxGufvrf;jzpfjyD; 4if;ESifh,SOfvQuf a&ajrmif;rSm a&xkwf&ef r[kwfbJ

'efowÅKajrudk aq;aMum&efjzpfygonf/

a'ozGY HNzdK;a&;twGuf vrf;rsm;azmufjcif;? "gwftm;vdkif;rsm;qGJjcif;wdkYwGif

a&EIwfajrmif;wl;onfh udpötjrJyg0ifygonf/ 

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 92

opfaqG;ajropfawma'orsm;wGif a'ozGHYjzdK;a&;vkyfief;aqmif&Gufygu raumif;aom tusdK;qufrsm;

yg0ifvmwwfjyD; trsm;tm;jzifh a&EIwfajrmif;ESifh oufqdkifygonf/ txufazmfjyyg qvdkufykHwGif vQyfppf"gwf

tm;vdkif;udk opfaqG;ajropfawmxJodkY xdk;0ifazmufvkyfjyD;ab;wGif qufoG,fa&;vrf;rESifh a&ajrmif;yg½Sdonfudk

awGYEdkifygonf/
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opfaqG;ajrudkjyKjyifí zGHYNzdK;a&;vkyfief;rsm;vkyfjcif;aMumifh 4if;\rlvjyóemjzpfonfh 
ajredrfhqif;uRHusjcif; jzpfay:apygonf/ 
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opfaqG;ajrtm;jyKjyifjcif;ESifh a&EIwfajrmif;azmufvkyfjcif;wdkYonf opfaqG;ajredrfhqif;uRHusrI jzpfapí
MuD;us,faom ysufpD;rIrsm;jzpfEdkifonf/ txufygqvdkuf"gwfykHwGif rav;½Sm;uRef;qG,f Johor jynfe,f
Ayer Hitam Forest Reserve wGif jzwfoef;pdkufxlxm;aom "gwftm;vdkif;udkawGY&onf/ tqdkyg
"gwfrD;wdkifrsm;\ tkwfzdeyfajray:a&mufaeonfudkMunfhvQif 70pifwDrDwmcefY ajredrfhqif;uRHusoGm;onf
udkawGY&onf/ avjyif;wdkufcwfaomtcg rD;wdkifrsm;vIyfcgrI ydkrdkrsm;jym;vmonf/

ysufpD;,dk,Gif;oGm;aom opfaqG;ajropfawmrsm;onf wpfckESifhwpfckwlnDrIr½SdMuyg/

tcsdKUaomae&mrsm;onf ESpf½Snfvrsm; a&EIwfajrmif;eufeufjzifh a&xkwfcHxm;&jyD; tcsdKYrSmrl

rnfonfha&EIwfajrmif;rSrwl;bJvnf; t&nftaoG;usqif;aewwfygonf/ tcsdKYawmrsm;rSm

rD;avmifuRrf;rItEÅ&m,f tcgcgMuKHawGYNyD;jzpfí tcsdKYrSmtMudrftenf;i,fom rD;avmifcH&yg

ao;onf/ rSwfom;xm;&eftaMumif;wpfckrSm rl&if;ykHpHrysufao;aom opfaqG;ajr opfawmrsm;

onf ywf0ef;usifajr,mrsm;u a&EIwfajrmif;wl;xm;jcif;aMumifh rD;avmifNcif;udk pdk;&drf&jcif;

jzpfonf/

jyefvnfxlaxmifjyKjyif&efvdkonfh opfaqG;ajropfawmrsm;\ ysufpD;,kd,Gif;rItajctae?

rvaygufa&mufaom opfyifrsdK;rsm;? rD;avmifjcif;Eif a&Ewfajrmif;w;azmfjcif;udprsm;ud MudKwif
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rlvaygua&muaom opyirsK;rsm;? r;avmijci;ESih a&EIwajrmi;wl;azmjci;upörsm;uk MuKwi

odxm;jyD;rS jyKjyifxdef;odrf;a&;pDrHcsufa&;&ef oifhygonf/

aemufwGifazmfjyrnfh qvdkuf"gwfykHtcsdKUu opfaqG;ajropfawmrsm;\ oGifjyifvu©Pmrsm;?

cHpm;cJh&aom ysufqD;,dk,Gif;rI tajctaersm;udkwifjyygrnf/
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DEGRADED PEATLANDS ‐ CHARACTERISTICS
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Hypothetical succession following fires in peat swamp forest 
in Berbak National Park (Giesen, 2004)

• rlvtwdkif;&Sdaeao;aom opfaqG;ajr&THEGHawm a&maESmawm? 

4if;udkopfyifMuD;? yifvwfrsdK;pkHyg0ifí 

g f j f f f g f faygif;jrufawmtenf;i,fyg0ifonf/

• opfaqG;ajr&THEGHawmudk rD;avmifjyD;aemufwGif opfaqG;ajr

ysufpD;qkH;½IH;oGm;jcif;? usefaomtyifrsm; uvnf; pamls ESifh

Combretocarpus yifudkif;wufrsm; tjyifa½SYajy;aygufa&mufaom 

aygif;yifESifh ESpfpOfaygufyifi,frsm;udkawGY&onf/

• rD;tMudrfMudrfavmifjcif;aMumifh opfyifMuD;rsm;qkH;½IH;jyD; 

ESpfpOfaygufaom aygif;yifrsm;u 0ifa&mufvmonf/ 

rD;MuD;us,fpGmavmifuRrf;ojzif atmufcHajray:onfae&mrsm;wGif
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M s G R j h j n e& s G

Mum½Snfa&eufzkH;jcif;aMumifh &moDtvdkuf uefywfvnfa'orsm; 

ay:aygufí qyfoGm;zl;ESifh tvm;wlyif ay:aygufvmygonf/
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qlrmMwmuRef;½Sd Berbak National Park udk avhvmcJhaom Giesen(2004)
D fj f M f N f N f f D d J f D fj fu rD;avmifjcif;aMumif; wNznf;Nznf; ysufpD;vmaomawmudk avhvmcJh&if; rD;avmifjcif;

aMumifh opfaqG;ajr&THYEGHawm wNznf;Nznf;ysufpD;vmrIudk atmufyg tpDtpOftwdkif;
awGYcJhonf/ rlvtpwGif &Guftkyfydwfaeaom a&maESmawmwGif atmufaygif;tenf;i,fESifh
rD;avmifjyD; ajrrsufESmjyif edrfhuscJhygonf/ ½SdorQaom opfyifrsm;rD;avmifqkH;½IH;jyD;
Combretocarpus rsdK;rsm;u rD;avmifcHEdkifojzifh usefcJhMuygonf/ tcsdKUcHEdkifaom
tyifrsm;u yifaxmifvdkuf odkYr[kwf tjrpfu raobJusefcJhjyD; twufrsm; jyefxGufMu
onf/ xdktcgwGif atmufaygif;rsm;uvnf; 0ifa&mufae&m,lMuygonf/ þvdkae&mrsdK;udk
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rD;xdef;xm;ygu jyefxGufrnfhawmonf ajraqG;xJwGif usefaomrlvyifMuD;rsm;\ opfaph
ay:wGifrlwnfygonf/

VEGETATION TYPE DESCRIPTION HYDROLOGICAL CONDITIONS
RESTORATION
POTENTIAL

1
Pandanus & sedge 
dominated lake type

Low diversity, only Pandanus helicopus and 
Thoracostachyum bancanum can proliferate

Flooding is year‐round and deep 
(to > 2 m)

None

2
Grass‐dominated 
seasonal lake type

Low diversity, natural regeneration poor
Maximum flooding is moderately 
deep (1 – 1.5 m). Likely to be 
subject to annual fires

None

fl d d l

opfawmysufpD;,kd,Gif;jcif; twef;tpm;rsm;

3a
Sedge‐dominated early 
regeneration type

Moderately low diversity, sedges (e.g. Scleria 
spp.) and ferns dominate; Due to long 
inundation, natural regeneration is quite poor

Maximum flooding is moderately 
deep (1 – 1.5 m). Period of 
inundation in the wet season is 
of relatively long duration

Little

3b
Fern‐dominated early 
regeneration type

Moderately high diversity with high fern cover. 
As the period of inundation is relatively short, 
pioneer tree species can establish

Maximum flooding is moderately 
deep (1 – 1.5 m), but period of 
inundation relatively short

Possible

4
Fern‐dominated tree 
establishment type

Diversity high. Pioneer tree species (e.g. 
Macaranga spp., Alstonia spp.) can establish 
and show good growth

Maximum flooding is low (1.0 m). 
Period of inundation in the wet 
season is relatively short

Possible

Diversity high Pioneer tree species can grow
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5
Tree‐dominated early 
forest type

Diversity high. Pioneer tree species can grow 
well, fern cover reduced. Improved micro‐
climate close to peat surface reduces risk of 
fire

Maximum flooding is low (< 1.0 
m). Period of inundation in the 
wet season is short

High: No direct 
re‐planting
necessary

6
Tree dominated well‐
developed forest type

Pioneer tree species form a closed canopy. 
Climax tree species able to establish. Fern 
cover low. Micro‐climate under closed canopy 
appreciably reduces risk of fire

Maximum flooding is low (< 1.0 
m). Period of inundation in the 
wet season is very short

High: No direct 
re‐planting
necessary
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vlrsm;jyKjyifvkyfudkifxm;aom opfaqG;ajra'aorsm;wGif vl\aESmifh,SufzsufqD;rI tqifh

tvduf opfaq;ajra'oopfawm ysufpD;rtajctaevnf; wnDrnfr[wfojzif ysufpD;rwdif;wmtvku opaqG;ajra'oopawm ysup;rItajctaevn; wlnrnr[kwojzih ysup;rIwki;wm

&ef twef;tpm;cGJjcm;owfrSwf&efESifh jyefvnfxlaxmif&efvdktyfaom tiftm;pdkufxkwf&ef vdktyfrI

udkt& twef;tpm;cGJjcm;&ef vdktyfvmygonf/ txufwGif azmfjyaom qvdkufykHwGif ysufpD;rI

twef;tpm;cGJjcm;&eftwGuf Giessen (2004) u Van Eijk ESifh Leeman (2004) wdkY\ Sumatra
uRef;wGif avhvmrSwfwrf;wifcsufudk azmfjyxm;ygonf/

qvkdufykHwGif ysufpD;rItajctae[k owfrSwfxm;aom twef;tpm;(6)ckudk azmfjyxm;&m

trSwf(1)tqifhonf tqdk;0g;qkH;ysufpD;jyKef;wD;rINzpfjyD; trSwfpOf(6)u tenf;qkH;xdcdkuf ysufpD;rI
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½Sdjcif;udkazmfjyygonf/

þZ,m;uGufudk atmufwGif½Sif;vif;azmfjyxm;ygonf/

obm0aygufyiftrsdK;tpm; taMumif;t&mazmfjycsuf a&t&if;tNrpf&½SdEd kifrItajctae

jyefvnfjyKjyif&½SdEd kif

rItajctae

1

qyfoGm;zl;yif (Pandanus)  ESifh

jrufMurf; (Sedge) MuD;pdk;aom

a&ueftrsdK;tpm;

trsdK;tpm;enf;yg;onf/ qyfoGm;zl;yif (Pandanus
helicopus)  ESifh jrufMurf; (Thoracostachyum

bancanum ) ESpfrsdK;omaygufa&mufEdkifonf

wpfESpfywfvkH; a&0ifepfjrKyfjcif; 2 rDwmtxuf½Sdaeonf/ vkH;0rjzpfEdkifyg

2

jrufyifrsm;MuD;pdk;onfh &moD

tvdkufa&ueftrsdK;tpm;

trsdK;tpm;enf;yg;onf/"r®wmrsdK;qufjcif; tvGefnhHonf/

tjrifhqkH;a&wufcsdefwGif 1 rS 1.5 rDwmtxd

toifhtwifh a&eufonf/ &moDtvdkuf

rD;avmifuRrf;Ncif;udk ESpfpOfcH&Edkifonf/

vkH;0rjzpfEdkifyg

3(u)

jrufMurf; (Sedge)  MuD;pdk;onfh

apmapmtyif Nyefvnf

g f f d

trsdK;tpm; tawmftoifh½Sdonf/ NrufMurf; (Sedge) ESifh
'&ifaumufyif (fern) MuD;pdk;onf/ 

a&epfjrKyfcsdefMum½nfojzif "rwmrsdK;qufr nHonf/

tjrifhqkH;a&wufcsdefwGif 1 rS 1.5 rDwmtxd

toifhtwifha&eufonf? a&jrKyfcsdef

wm½nfonf/(rd;&moDwif^pdpwfaom&moD)

tenf;i,faqmif

&GufEdkif

aygua&muaom awmtrsK;tpm;

a&epjrKycseMum½Snojzih "r®wmrsK;qurI nhon/ wm½Snon/(rk;&mowGi^pkpGwaom&mo)

3(c)

'&ifaumufyif(fern) MuD;pkd;onfh

apmapmtyifNyefvnf

aygufaomawm

trsdK;tpm; tawmftoifhrsm;Nym;onf/  '&ifaumufyif

(fern) MuD;pkd;onf/ a&MuD;a&epfjrKyfcsdefwdkkojzifh a½SYajy; 

opfyifrsdK;rsm;aygufEdkifonf

tjrifhqkH;a&wufcsdefwGif 1 rS 1.5 rDwmtxd

toifhtwifha&eufonf? odkYaomfa&vTrf;rdk;csdef

tenf;i,fwdkawmif;onf

jzpfEdkifajc½Sdonf

4

'&ifaumufyif (fern) MuD;pdk;aomf

vnf; a½SYajy;opfyifMuD;rsm;   

aygufEdkifaom trsdK;tpm;

trsdK;tpm;rsm;Nym;onf/ a½SYajy;opfyifrsdK; jzpfonhfh

(Macaranga, Alstonia )ponfhtyifrsm; 

aygufa&muf&SifoefEdkif? MuD;xGm;rIaumif;

tjrifhqkH;a&wufcsdefwGif 1 rDwmcefYtxdom½Sdí 

a&enf;onfh/ a&NrKyfaomumvonf rdk;&moDwGifyif

tawmfav;wdkonf/

jzpfEdkifajc½Sdonf

5

opfyifMuD;rsm;vTrf;rdk;onfh

obm0awmedrfh trsdK;tpm; (early 

trsdK;tpm;rsm;Nym;onf/ a½SYaNy;opfrsdK;rsm; aumif;pGm

MuD;xGmí '&ifaumufyif (fern) vTrf;rdk;rI enf;oGm;onf/ 

opfaqG;ajrESifh teD;uyfaygufa&mufaeaom

tjrifhqkH;a&MuD;csdefwGif a&teuf 1 

rDwmatmufodkYa&muf½Sdonf/ pkdpGwfaom&moDwGif

jzpfEdkifajctvGef

aumif;onf/ wdkuf

½dufpdufysdK;ay;
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e sK

forest type)  opfawmaMumifh a'oi,f\&moDOwk (Micro climate) 
wdk;wufNzpfay:EdkifNyD; rD;avmifuRrf;Ncif;udk avQmhcsEdkifonf/

a&vTrf;rdk;EdkifNyD; tcsdefumvwdkawmif;onf/

½kupkuysK;ay;  

&efrvdkavmufyg

6

opfyifMuD;rsm;vTrf;rdk;jyD;? MuD;xGm;rI

aumif;aom opfawm trsdK;tpm; 

(well developed forest 
type) 

a&SYajy;opfyifrsdK;rsm;u &Guftkyfjynfh MuD;xGm;jyD;a'o\

&moDOwk'PfcHEdkifaom obm0awmMuD;rsm;\ opfrsdK;rsm; 

aygufa&mufvmMurnf/ '&ifaumufyif (fern)
tenf;i,fomusefawmhonf/ &GuftkyfjynfhawmMuD; 

atmuf½Sd a'oi,f&moDOwku rD;avmifuRrf;jcif;udk

aumif;pGmavsmhcsEdkifygonf

tjrifhqkH;a&wufrSwfonf 1-0rDwm atmuf wGif½Sdonf/ 

pdkpGwfaom &moDwGifa&epfjrKyfNyD; 

tcdsefumvwdkawmif;onf/

jzpfEdkifajctvGef

aumif;onf/ 

wdkuf½dkufjyefvnf 

pdkufydsK;jcif;rvdk awmhyg

Z,m;eHygwf 4 / / opfaqG;ajrawmrsm;ysufpD;,dk,Gif;aeykHtqifhrsm;
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opfawmt&nftaoG;ajymif;vJoGm;jcif; tqifhqifhudpöudk atmufwGif tao;pdwfazmf

jyxm;ygonf/

tqifh(1) opfawmt&nftaoG;usrIESifh ywfoufí xdka'oonf a&EIwfajrmif;euf½Idif;

pGmwl;azmfí a&xkwfcJhojzifh opfaqG;ajr\ edrfhqif;uRHusrI½SdcJhjyD;jzpfonf/ aeyl½Sdefjrifhrm;aom

vrsm;wGif ajratmufa&NyiftNrifh edrfhusrIaMumifhtpydkif;wGif awmrD;rsm;rMumcP avmifuRrf;

jcif;ud EpfpOfobm0wpfctjzpfaw&ygrnf/ þuJod awmrD; rMumcPavmif uRrf;jcif;aMumifjci;uk ESppOobm0wpcktjzpawGY&ygrn/ þuhokY awmr; rMumcPavmi uRr;jci;aMumih

opfaqG;ajrrsm; wdkuf½dkufrD;avmifqkH;½IH;ysufpD;jcif; ½Sdrnfjzpfygonf/ xdkYjyif þuJhodkYopfaqG;ajr

rsm;qkH;½SIH;&ojzifh ajrrsufESmjyifedrfhqif;uRHusvmjcif;aMumifh ae&ma'o tawmfrsm;rsm;wGif

a&epfjrKyfrI tcsdefMumjrifhpGmcH&onfudk ykHrSefjrifuGif;tjzpf tNrJawGYae&Edkifygonf/ þtqifh

twef;wGif usa&mufaeaom opfaqG;ajrudk jyefvnfjyKjyifxdef;odrf;&ef rjzpfEdkifawmhaom

tqifh[k owfrSwfygonf/ taMumif;rSm rlvopfaqG;ajr\ ½kyf0w¦KykHo@mefrsm; vGefpGmajymif;vJ

cJhojzifh topfwpfckjyef&atmifjyKvkyf&ef rjzpfEdkifawmhyg/ trsm;tm;jzifh a&epfjrKyfrI tNrJwrf;

½Sdaom a*[pepfwckwGif? opfyifrsdK; tvGefenf;enf;uom xdkae&mrsm;wGif ½SifoefMuD;xGm;

d f g f

APFP / SEApeat I Module 3: Threats to Peatlands and Consequences of Disturbance 101

Edkifygonf/

wzefopfawmt&nftaoG;tqifh(2)ESifh (3-u)wdkYwGifvnf; a&epfjrKyfaom&ufaygif;ESifh

a&teufonf rlvopfaqG;ajrrsm;qkH;½SIH;rIaMumifh jyefvnfjyKjyif&eftvm;tvmrSm enf;enf;

odkYr[kwf vkH;0r½Sdonf[kajymEdkifygonf/fyift&G,ftpm;ESifh opfrsdK;? rsdK;uGJtpkHygaom a*[pepf

(ecosystem)

odkY&mwGif opfawmt&nftaoG;tqifh(3-c)wGifrl tajctaerSm '&ifaumufyifvTrf;rdk;aom

rdk;OD;aygufopfyifrsm;aMumifh jyKjyif&ef jzpfEdkifavmufygonf/ taMumif;rSm opfaqG;ajr ysufpD;rIaMumifh

j f f f f j f J f f f f j f f g f f d f fajrrsufESmESifh ½kyf0w¦Krsm;toGif ajymif;vJoGm;aomfvnf; opfyifrsm;jyefvnf aygufa&mufEdkifao;onhf

tqifhtxd usef½Sdaeao;aomaMumifh jzpfygonf/ tqdkygae&mrsm;wGif a&EIwfxkwfrlrsm;

tawmfedrfhedrfhtxd aqmif&Gufxm;ojzifh rD;tEÅ&m,frMumcP jzpfwwfygonf/ Brunai EdlifiHwGif

þuJhodkYaoma'orsm;\ o½kyfjyaygufyifrsm;rSm '&ifaumufyifrsm;jzpfaom Nephrolepis ESifh Steno
Chalenia wdkYESifh tcsdKYoJawmifrsm;teD;wGif awmjruf½dkif; (Pteridium aqualine (bracken)) wdkYudk

awGYEdkifaomaMumifh jzpfygonf/ tcsdKYae&mrsm;ürl þae&mrsdK;\ o½kyfjyaygufyiftjzpf tjcm;EdkifiH

rsm;rS 0ifa&mufvmaom opfrsdK;rsm;udkvnf; awGYEdkifygonf/
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opfawmt&nftaoG; tqifhtrSwf(4)wGifrl opfyifrsdK;rsm;u vG,fulpGm jyefvnf0if

a&mufaygufa&mufEdkifjyD; opfawmt&nftaoG;tqifh trSwf(5)ESifh (6)wdkYwGif opfyifrsm;

tqifhqifh wdk;jrSif haygufa&mufEdkifrI (Succession) udk obm0twdkif;jzpfay:Edkifojzifh MuD;us,f

aom opfawmpdkufcif;wnfaxmifjcif; tpDtpOfrsm; rvdktyfbJ ESpfoufaomopfrsdK;aumif;rsm;jzifh

jznfhpGufpdkufysdK;&efom vdkygonf/
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tu,fí rD;tEÅ&m,favsmhcsEdkifjyD; ajratmufa&NyiftNrifhudk xdef;odrf;Edkifygu tqifhftrSwf

(3-c)rS(6)txdwdkYonf obm0a*[[pepf tqifhqifhwdk;wufrIwGif yg0ifEdkifygrnf/ odkY&mwGif

f( ) f ( ) d f f f f d fj f f d fM f j f f dtqifh(3-c)ESifh (4)wdkYwGifrl obm0a*[pepf tqifhqifhwdk;wufjcif;wGif tcsdefMumrnfhtjyif opfrsdK;

vnf;tenf;i,fom yg0ifEdkifygrnf/ þuJhodkYjzpf&jcif;rSm tqdkyga'orsm;wGif awmrD;tcsdefrSef

avmifuRrf;cH&jcif;'Pfudk cH&ojzifh rlvopfrsdK;rsm;\ rsdK;aphbPf(opfaqG;ajr)onf tvGefysufpD;oGm;

cJhí jzpfygonf/ 4if;tajctaersdK; MuKHawGY&ygu opfawmopfyifrsm; xlaxmifjcif;udk opfaphrsdK;yifrsm;

odkYr[kwf obm0opfawmaumif;rsm;ESifh eD;uyfpGmaqmif&Gufay;&ef vdktyfygonf/

xdkYaMumifh pdwfwGifrSwfom;xm;oifhonfh tcsufrsm;rSm

obm0twdkif;opfawmopfyifrsm; ½SifoefEdkifa&;wGif
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(u) opfaqG;ajr\ ysufpD;NyKef;wD;rItajctae

(c ) opfaqG;ajrxJwGif usa&mufaeaom opfaphbPf\ tajctaeESifh

(* ) opfaphrsdK;yifESifh eD;uyfrI ponfwdkYjzpfygonf/

opfawmt&nftaoG;edrfhusqif;rIjy twef;tpm;rsm;\ erlemykHpHrsm;

twef;tpm;-6
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twef;tpm;-3c^4
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txufwGifazmfjyaom vdkuf"gwfykHonf opfawmt&nftaoG;usqif;rIjy twef;tpm; 2

ckudk wifjyxm;jcif;jzpfonf/ þ"gwfykH 2 ykHudk b½l;Edlif;EdkifiH\ wpfae&mwGif½Sd opfaqG;

ajrawmu vrf;wpfckazmufvkyfxm;aoma'o jzpfygonf/ rD;avmifuRrf;rIrsm;onf vrf;teD;

wGif jzpfay:í tu,fírEdkifeif;ygu opfawmtpyfudk0ifa&muf avmifuRrf;ygonf/ txuf

wGifazmfjyaom "gwfykHyg opfawmonf rD;tEÅ&m,fenf;yg;ojzifh awmaumif;qJjzpfjyD; vrf;ESifh

eD;onfhae&mwGif rD;avmifrIu atmufb,f"gwfykHwGifjrifomonf/

g f f f f f f d f fM M D fobm0aygufa&mufaom tyifrsm;onftaESmifht,Sufr½Sd ESpftawmfMumMuD;xGm;cGifh &cJh

ojzifh opfyifi,frsm;onf 3^4 rDwmcefYwGif &Guftkyfydwfaeatmifaumif;onfudk jrif&ygonf/

þykHonf twef;tpm; 6 t&nftaoG;usqif;rIjy "gwfykHjzpfygonf/ (opfyifMuD;pdk;aom

obm0twdkif;MuD;xGm;cGifh&onfh opfawmrsdK;jzpfygonf)/ rD;udkomqufvuf umuG,fwm;qD;

Edkifygu rl&if;obm0opfawmykHpHwleD;yg;txd aumif;rGefvmEdkifygonf/ taMumif;rSm teD;em;wGif

opfaphrsdK;yif wnf½Sdaeonfhtjyif opfaqG;ajrxJü udef;atmif;aeaom opfaphbPfuvnf;

rD;ravmifí awmaumif;ao;jcif;aMumifhjzpfygonf/ atmufb,f "gwfykHwGif tqifhtwef; 3-

c^4 t&nftao;jzpfonf/ ('&ifaumufyifMuD;pdk;onf rdk;OD;aygufopfrsdK;rsm;^'&ifaumufMuD;pdk;í
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c^4 t&ntaoG;jzpon/ ('&iaumuyiMu;pk;onh rk;O;ayguoprsK;rsm;^'&iaumuMu;pk;í

opfyifrsm;aygufa&mufEdkifao;aom twef;pm;jzpf ygonf/

þuJhodkYqifjyifjyojcif;enf;pepfonf opfawmrsm;jyefvnfxlaxmifa&;twGuf pDrHcsufrsm;

a&;qGJ&mwGifrsm;pGm taxmuftuljzpfaMumif; aemufvmrnfh u@MuD;wGifazmfjyygrnf/

jcKHik HokH;oyfcsuf

tb,ftaMumif;rsm;aMumifh opfaqG;ajrrsm;jcdrf;ajcmufcHae&ygovJM s M h G j s j j e&

wGef;tm;rsm;

• obm0twdkif;wnf½Sdaeaom opfaqG;ajrrsm;\ tusdK;aus;Zl;rsm;udkrodjcif;

• opfaqG;ajrrsm;udk b,fvdkpDrHtkyfcsKyf&rnfudkrodjcif;

• rl0g'oabmxm;ESifh enf;Oya'\ tm;enf;csuf Oyrm obm00ef;usiftay: tusdK;

oufa&mufrI qef;ppfrIr½Sdjcif; (EIA)
• vkyfief;uRrf;usifrIr½Sdjcif;

• Xmewpfckcsif;tvdkufpOf;pm;&efvdkjcif;
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Xmewpckcsi;tvkupO;pm;&evkjci;

• vkyfief;csJYxGif&ef wGef;tm;ay;jcif;? pdkufysdK;ajrrvkHavmufjcif;

• owif;tcsuftvufjzefYa0rItm;enf;jcif;? trsm;tm;jzifh awGYodcsufrsm;udk rl0g'csrSwfolESifh

qkH;jzwfay;olrsm;xHra&mufjcif;
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ta&;MuD;aomar;cGef;wpfckrSm bmaMumifh'Djcdrf;acsmufrIawG½SdaeygovJ/

f M f f j f d f d d dMt&if;cHtaMumif;rSm opfaqG;ajra'orsm;u ay;pGrf;Edkifaom tusdK;aus;Zl;rsm;udk rodMu

ao;jcif; jzpfonf/ trsm;pkaomolrsm;u opfaqG;ajra'orsm;udk a&xkwfí pdkufydsK;a&;oD;ESHrsm;

pdkufysKd;onfu ydkrdktusdK;jzpfxGef;onf[k xifaeMuqJjzpfygonf/ pDrHudef;csrSwfolrsm;ESifh qkH;

jzwfolrsm;u opfaqG;ajropfawmrsm;\ ta&;ygykHESifh 4if;wdkYuay;pGrf;Edkifaom tusdK;aus;Zl;

rsm;udk tjynfhtpkHrodao;orQ umvywfvkH; tqdkyga'orsm;\ ta&;ygykHudk pDrHudef; a&;qGJol

rsm;u xnfhoGif;pOf;pm;jcif; jyKrnfr[kwfojzifh opfaqG;ajrawmrsm;onf a&xkwfjcif;udkcHae&jyD;

aemufqufwGJqdk;usdK;rsm; qufvufay:aygufaernf jzpfygonf/
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opfaqG;ajrawmrsm;udk pdkufysdK;ajrtjzpfokH;&ef wGef;tm;ay;rS qufvuf½SdaeOD;rnfh taMumif;rSm

4if;wdkYonf ,cktcgwGif aemufqkH;usefaeaom pdkufysdK;ajrrjzpfao;onfh ajredrfhawm(Lowlands)rsm;

jzpfaeíjzpfygonf/ ,cktcgwGif þtaMumif;udpöudk qkH;jzwfolvlMuD;rsm;xH aygufa&mufatmifj eíj n k G þ M ö k k j l lM s &

ajym&ef ta&;wMuD;vdktyfaejyD jzpfygonf/

ae&ma'otawmfrsm;rsm;wGif opfaqG;ajr{&d,mrsm;ay:wGif zGYHNzdK;a&;vkyfief;rsm;vkyf&ef EIA
jyKvkyfonfhtcgwGif aqmif&Gufolrsm;\ bmom&yfuRrf;usifrI tm;enf;csufaMumifh jynfhpkHvkHavmufrI

r½Sdaom udpörsm;½SdcJhygonf/

opfaqG;ajra'o pDrHcefYcGJa&;udpörsm;wGifvnf; uRrf;usifrIvdktyfcsuf½Sdaeygonf/ pdkufysdK;a&;

twGuf a&rEIwfaom opfaqG;ajrrsm;udk enf;pepfusepGm tkyfcsKyfvkyfudkifEdkifrIudk jyaomerlemrsm;

tvefenf;yg;aeaMumif; aw&ygonf/
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tvGeen;yg;aeaMumi; awGY&ygon/

tjcm;a*[pepfrsm;udk pDrHtkyfcsKyf&mwGif awGY&avh½Sdaom jyóemrSm vkyfief;pOfrsm;uGmjcm;

ojzifh vkyfaqmifcsufrsm;awGY½Sd&ygonf/

t"du&nfrSef;csufjzpfoihfonfrSm rl&if;opfaqG;ajrrsm;rS tusdK;trsm;qkH;&½SdjyD; 4if;a'orsm;

ysufpD;ojzifh tusdK;,kwfrIrsm;enf;atmif aqmif&Guf&rnfjzpfonf/
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NEXT

• HOW TO MANAGE PEAT?
• MANAGEMENT OF PEATLANDS
• WISE USE & REHABILITATION 
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