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o PEAHLERA © X % 27 A (Methane : CH4),  —fi#{kiks% (Carbon Dioxides : CO,) 72
el
o [ETERERN © RA 7 —IRBEK, SEEEIK
o KEIHHEE
o RA T —: Tur—/Kk (pH. 1E%)
o FEK : ATV T AP—BEK - WAKDBEFEK - HNBETK - HNRNAK
WHPEK « FTROV —7 K (R F—, JEETRY)
TS OHEEWEICK U, B HEH R ORI BEE & o 3 — 5 — A Eeii oo SR Hl
ZRE URTRFH R TFINRCHE U7 S TRMETH D,
o MREGKR O F 7213384
o 171 POM DB 1> D OIBER KR S35 )51k
BIFARE S CO DB ORI, IRE, 220p~250pCThH 5, ZDHA. POM &
AIREfh R, e, RSB, 50 LR EHE O E LE Th D, REL VLT O
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fifid, PRI SR L O EgR, faAkEdn (R~ ) Eof LE, IRxfhi) THsRL L

725,

BERY POM MSEFIZR D 0>, FTRIIRFI BN NG A T MSHEEGRORRE SV TH 5,

o T 4 — B/ & S OMNREAGS F 7213 VB A T — DRk E
2) HHER

o RNA T —DEhEk

o R LB TV G IKORLEDME S | BRBEE B O KR AT O R A KISV X FEREDS
B,

o BREEFZE RO ENRIIZ OWT B [RIEROBLUE AV, (7 U A —584R k)

o BREEIRE O EIRALIZ I Thermal NOX OHENI~DEE AN L EL

o P AGRERNT, BIHIEZ ST 5356, BB ORE D LE,

o RNA T — « [ENIEARORKIE - BiE
FRERA MAEEOXME TH D, F MR O POM OB R A 5 —I% Vicker Hoskins

DI A ED TN DT, EFRETRAA - SUEFICER L, RErE, MiEkimm, Mg

PRAFE ORI FREN B D,

o ¥ a— b —Aik D U —AFRUTEE U COYREHIT IS T D sk 38 HIRE Jekhv >, sRatHi
IOy, B, HERPEEL, FRE TR ICHE LY A ZEE L2 LT 5
Z k&,

o WAGKSKOHE
FHEOD A A~ ARG OEIZ, WBVERDOBIRKIZEE T 25 (U I, L7

&) DR

3) POM Jitigk i
R 0 BB SN2 U —2 v a v TBINED S B, ARBER O~ L— 7 OREERA —
J1—5£0 POM izl % ¥R 2RI B L OB BN
RAAHEE . P24 4510 A 30 B pm 2:00~5:00
R Sakilan Palm Oil Mill (101 Group, Halusan Sdn Bhd, Sandakan J ¥ B.C#J 50 47)
SULVOMEEE « ffo JUERHIKL  4Otffo/h  PEIERSERERT 10 hr/day 1 shift
s—LHEFE Tenera 100%

ffb i SEBE VIEAN  — 101 Group DR SR
RTERT YAV RE— AT

RAT— e X—E L « VxRl —HF— (Boiler, Turbine and Generator : BTG) #{ii
A T7— ZIRBEREERKERRA 7 — IR
PRE A @R KA TREE, (v L— T
R« X —Er - 3EEHE (Steam, Turbine and Generator : STG)
TEREHITT 1,400kW, 35JE ST,
e rE % (380vt, 50Hz 3p 3w)
FEAKALPRER i 3 B3
IR -+ e UM AL L+ S S,
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BEAKERIHE ~ BOD3 50ppm  pH5~pH9
BRI (B E 7215V
a) EA ffb PEIIRE )13 24 R £ 721 16 IFf#TRRME) C 640 tday 7> 960t /day &> % 34 &3
L R
Mill Zfi | ER e ERSERE /) (Maximum Continuous Rating : MCR) 7238 % & 9% L Afaf
HRZ40%~60% &K\
b) WA T —TREHIIREbAK L 7= EFB 24 ], 2RI/ <— 2i%f@% (Palm Kemel Shell :
PKS) K OM##E (Fiber) ZAMMIZFEHRIL T\ 5,
JeAEMikE  10RBA (= 300 M) T35E
i RUPARCIRAR . 223N FRIEL
c) EFB OB T2
R TR — Bikeg G — s 15
BiARZOBEEKE = 40%~45%wb
SEARIREEIT BAF, RELE L COSMET., o R o Z8E, TR, K5y & bR L
ESNTRY, Ra 7k e LTI BERRECH 5,
d) B EE = 800kW  (AfiR 57%)
40tfth Mill & LTIk &\ 28 EFB OBREHE TR OHE ENFRIKTH D,
e) BEAKALEE
~ L— U T2 % POM 233 L T2 BRI 22 BR Foth 2 I A U 7o e — ISy

N CTHELL TV D, BEAKEIIHHINICHERF STV D ERIIL T A MEH D=4 Y

U TRIERITIR, ETREROBIRITRIITR T DRI, B B O &R S 0,

FEEA N 5 BEKIEE 1L 60°C~70°C (pm3:00) & EiETH Y, EMUFLIINETH

%o BEMIRKH RERDYVINE < BOD RBAIRIT/ NS W ERE S D, KPR 7138

ENTNDA, THTRRE RO R 7 VR B E SO IE R S Tl 2 od T 2R BRE

(CEEDEEFEL - il S TRy,

f) BER DRI
WA S BR PR GREUINEY . BB Rk Ciatietd°, EFB ITEAEDIK L CREL
b (—HBpasn) . Z OBUKBEKITBEKE CAUEE L T\ 5,
0) RFHEDW IR OBLE COFHM

o IRA T —TIWEER A2 <L 220°Cup 725 250°Cup DIEBEAERDOFRR & MBE L 55, Z DA
BUEORRGE=E 1 OO Rl T AN B AE DIEH DS FTREAMHAA —J1—"C, fd, A
it. BB AR OFDNE TH D,

NRUEC L DM (iME. PKS, EFB) OAREPEHER & shakim FIRORGM:, SGEE
BV, UCEEHIH, SCEIROBRFINILETH D, ZDOINDGEE, 5%, EREOHN
DTASTEE A 5 Z N TSNS, ARESE)EIE (Daily Start Stop : DSS)
IZEDEERITIRE | SEERITIIRFTE Ly,

o« BEKD¥HE : T2EENZBEFEDLE S AT A CIIKER_HIEARATRETH 5, BOD3 DI
FRILICKHG T DI2IE, AR O LR TIIRFTRETH D, ¥ a —7—ADFITITITFEKRD
—Hh &y LSERET 5 A TH U BT, FTMNRD A X U BEOLE . R
HOMELBET & TH D,
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3T EREvs ¥ —DORN

3—1 [ERMER
3—1—1 ¥Feerpe/p S— LMoo DOMHEEH (RSPO)

FERRR 22~ VT FIMEE R, & /3 — AHRERERZE L L ¢, AR A RGRERL S (World Wide Fund
for Nature : WWF) DOE|Z LY [ERgalREZ 2/ S— LMD 7= DM EA  (Roundtable on
Sustainable Palm Oil : RSPO) | 13 2004 - ZAl4G =4 7=, 5 1 B0 H ELEREIE 2003 FHi2~ L—
7 CRME <A, 2004 FEOTERFEERFIT 47 OfEi#)S RSPO (ZIEXUNEE L 7=, BifE 50 Z[ELL oD
1,000 LA_EDFAFEA A L X—T, ApEE NS 2 S— LIHARD 14%753 RSPO 12 K » CRAGES LT
WD, FRESILTND/R—=AHD H b, 455%131 > KRR TRE, 44.7%1T~ L — T PE, 580
D9BWII/NTT + =a— - X=T | YOEVHE, 77N, a7 RERERETE
PESNTND,

M i AR 2 e ot Kﬁﬁ@%¢®mﬂsoa#%nﬂ1Hiﬁyyﬁf~»f
10 JEHE & Zp D ESiR LD B Tiebivlc, Sllid, 37 EDH 800 4 LL EORFE D
ZINL., SRR S THL S & e (Pr|n0|ple and Criteria : P&C) | LB a—L. Wik
DFEFA S WETETEMA 11 A 30 B £ TIT/ERk - AL, 2013424 A £ CIZiERBRAT 2
FTETHD, £, FcRE TR AETMIEAT DIERR#EIMTON ., RIEShe 3— 24
T D FEOE I BB OHL & 7220 | FRFEHE OfFHENER LD 7= b ORI L Cilam
S, RERDPELOHOLNT,

3—1—2 [EERpirREBARRE (U 4+20)

1992 FEIZPfie S A7 TERBE & BAFEICBII 2 EdER . CBPFHIERY X » ) ) o 20 27L&
LT, 2012466 H20 B 2 BET, 7T VND N AT Vv 1A 1T [[ElEHE alAE/2BH%E
Sige (U A+20) | 23BRME S 4, ERENE 188 1 [E K O 3 A7 —/3— [ERi#E A (European Union :
EU). /NLATFT | NFH] b 9T X OENNE RO BUrrE E L TORIKIL T8
%) BBINL, SEBHFENRE. ESiEa. Mraam, EERE, BN OTHRASNLH
4 TT NPTz,

AN Tl FRECTRECBIRE AR L, BIRZ BT 272007 ) — U RRE O L | £
e ATREZ2BRFE IS T2 EBSTREE DUGE L\ D 2 DN AL VT —~ L iroTo, KRB ORER,
RSCE (R B 0RT ek (The Future We Want) | 23R Sz, [RISCETIE 1) 7V —>
TR LR PTRE /B kT 5 L CHEARY —LTH Y . TR EEINER T D @O Bk A
L UTHEERT 5. 2) FRpirTREZRBRAS ’E@ﬁ‘é/\/f LoYL - 7 4—T LD, 3) #bii, Bk
Zhtd &5 26 DAYEFRIE Y M OWTORE. 4) FipirlREZBI%E B2 (Sustainable
Development Goals : SDGs) (22U CEFF F'Eﬁécﬂ:@7 2B ZADNH RIS, 5) Rl REZR BRI E
AR IR L B9 2 WiEE A 2014 4E £ TITHERT 5 2 &ﬁ&wfﬂémfwé

SHNER D Z FIMIRBIZ D BE2VREH Y . B EITHEmE RO DUENH D H DD,
7 — UREESOBATICOWGR EE DS —EORR AR, [E a2k s LTRIME /2 A v
TV 2 EBRRORR T, FEAHEAIIONT S, Bl LD 7 3 —7
LFRESP, [EHEEEIFE (United Nations Environment Programme : UNEP) O#fkicAE L721E
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2, SDGs 23R A b+ 2 =7 AR EEE (Millennium Development Goals : MDGs) [Z#EA &
LT EICEETHRE, FEROBFEDO S O FITHREN T bivle, BABUMIE, 1) [BREEASK
i) OHFA~OEK . 2) RO 7Y — AREBAT~DOEIK, @‘W%;ﬁW%H@ﬁ£O<
WDI3OEFEE LT ThkDFRNKA =TT 47 2R LT, Znnldid, & EEBEGREOR
WESPGHA~OFH A~ EFREFRO LM, BATORT TR S— b —3 » TREEST
7 U - 7Y — U EEIEEORL, —EEA T2y b 7 LYy MIEEOREE, FARRET
FNX—IEDOKWGFEET I, 4% 3FMTI0ME RVvo3dk, 61z, BikoIhiko
T=OIZ5 % 3FMTIDIZ 30 RVOXER ENEEND,

3—2 TL—IT7EOBEEK
3—2—1 #H10W~L— T (2011 4-~2015 4F)

~ L—U 7 OEGEERL, EHICIT B SN 5 DERHE (v L— U T EHE) 2RI T
5, BUTORENL, 2010 FFICHRE Sz T35 10 Ik~ L— 7 FHE (2011 45~2015 4F) | T
05,

5510 IR~ L— 7 31 (2011 4-~2015 ) C, MY IC K 2 @mpifG~08 7] & TEENE
TEOE L FHORME] 13 NN0EOE vy T AT T | O—FEfmEST, BUTRAER IR
T LT ORETIT R, FEfMEEZED, IMEZERL, AEEZm EL, X0 b
B B LTS A E K, BFZEBR% (Research and Development : R&D) 72 EANKEE L L
T3,

F7o, H 10 R~ L— T EHETIL, 12 3B 2R3 R D720 O TEFZEERS 773 (Nationa
Key Economic Areas : NKEAs) | & LTiY | N—AMEEITIZDO 1 OTH D, /—LHFEED
P L SRV OB BN TR Y, BIZIE, FRST 7 U I TO = AAENMR TS
20, % =T OHUMEEEOEFEMROIR I RAERE 2 X M OMEIMETIZ 8 5 Z & EFEHIE )
DI FIZD7203 2 T D e, ANE AT B ~BE KT L TS A E LTnd, 22
T, = AMONNTREREZ R E S, R&D OHEMESS S— L « /3o T~ ADG NS % BB /%)
KELTHITF WD,

EFEEIL, TR~ L— 7 FHE (2011 4F~2015 4) LI Hilkeid 5 TETH Y, 2015
FLRE S~ L— 3 7 BN OBORIZBE R AT N2 L2 BE L TV D,

3—2—2 [EHF A A~ AHE 2020 4 (2010 4F)

2010 FEDWET, /S—AJHPEEEMN L2 TH 8,000 J7 b o DA A~ ApNEFE T Evibil
L7, EOIERIT~ L— 7 TIIENLTWD, £ 2T, BlgE— S—TIILL FOH# AT H
HLTW5,

(1) A A AT DRI~ & 548 LA TE) 2 i

2 I ATAERL Y MIEMT D THOSR

Q) Rt s Z—nHiHE

@) A F~ ADEEDZNFL,

(5) N—AMEFEERFHIEFEEOL & =2 N =R A MEBIOHEE (XL R T

~OBEE, S NilE B — DR, A A ADARE, PEINED D O R &)
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3—2—3 [ERJU—HINER (2009 4F)

2009 F 4 A, =X — 7 U — 2 Hfr - k4 (Ministry of Energy, Green Technology and Water :

KeTTHA) 2SaRE S 4L, 7V — iz s U CIEPNEE OTERL R O rTRE e i 2 HfE 4
(EZE 7V —BABOR ) DA 7 AIZEAS Lz, 2009 4F 10 AIZiE, BREEICROS LU
Ot « FIHZAT O BFEEZ X, 15 Xy NOTHERTHMEZITY 7)) — U Hiflg <
F—Ah) PHEIIL, BIFNEFD 2% %A L, BIZITEEE S0 60% % BUMPRIET 2 EBOR
ZETHH LTz,

FAOW~ L— TR CEZE Y Y — HIRBOR A% L LT 0 . B ClI@ig oHedE
EBOEEHE, ~—7 T ¢ 7T, KeTTHA 23~ L—3 7HENE T 262207 (Standards and
Industrial Research Institute of Malaysia : SIRIM) & 1) LC, EBEEREL SHLI-=a T~k
DEZHIFE AT L TV,

3—2—4 EHFEAALAREECE (2006 4F)
{EAREI DRI L, 228 LTRSS 2 328195 72012, BRI S—AJcEH Lz
BORDTHH SN, TONEOHIIIER 2D EB) TH D,

®2 ERNAFRHBROBE

S HENEABIO~ L— THAROIEER—T  — B L= D Db O % ) —)v
— B L 5 X N LR

RFIE DBURFHEEE 00 B MRS A A& A ]

i T Y ARGEE DRERR

RNA K« F 4 —PNLOEBCEDFE

FH RIFT 4 —B BT D=2 ) — LV OENE DI & (ZHEN

L= T O AR A~ L— 7 Lo L0 Z < DA

3—2—5 HAR-~vVL—ITERE - 2XAVX—WHIA =TT 47

~ L —377713 2009 AR A S A7 ERERURAEMSHLZ K (United Nations Framework
Convention on Climate Change : UNFCCC) ™5 15 [Elfi#ifIE£4 (the 15" Meeting of the Conference
of the Parties : COP15) (233 VT, Y7 EAHA & 2020 4 % T bRk E 2 40%HTH
(2005 FFtb) + 5 2 LA a X v b 572 E | RUEET R I TR 7o BB A 7”37 ),
20104 H, AARL~L—I71d, EEASIZBO T, [BEEEXIRSCEMSERIEDOR 2 L W\
STEBRERMEOEEMEN T E IO TODRAMR L, ZhvE TR 7 ) —
YTU ) a —0BN - IEARMNETH D Z LA L., WENS ERREO A2 5T e
[EFRAO7RARE, FRICEREE « =L —53 B CEFRAY « HsryER 0 AR RS 5- L Tl
ZENFWRTHD LR LT, R3ICHDEREE « =X —8H 1T 2 mEM O )%
EDTNS TH - v L=V TERE - 23X —W A= 7717) 268 L. HEREEE
EEOPHHAETER L TS bIch#E L T 2 & T LT,
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%3 B -TL— T7BE - IRINXBHA =T T4 TOBINH

1. BREE 2. B x/F— « BAFRET R/ F—
B AT
o IREIEEMTEOM I o LUUXRR-IvivalUOJRE
o EREFICAVE L= AS@sr B Ol R HEE
ez =y it HAERRET R/ —
o (bFWEEHOM L o Bl EAsEBIRE

o T RILX— AMEK

%ﬁ% Ut 7/1/%\; %—Enun
o FEIWMHIIMOHELE o JLMERGETEFICISIT 2 BV A A DOHELE
e 3R (reduce, reuse & recycle) JHEHDHERE
SRR A
o [RAIKHI DT
e SATOYAMA A =77 1 7 OHEE

3—2—6 [EFREECK (2002 4F)

BRETAI IS TR 2B & BEE 720, 2002 SEICEFBREEESR M T HH Sz, BORD
3ODHMD 1oL LT L=y THEODETOE® 7 X —IC L 28BN RBE L i
L— T OMEFCEER b - BIRBEPEDIRE) D3MEIT HILTW D, AFFERRTSORE D=1k,
FETEE, BT L EB A U B e 2 T 5 72012, IBIAVERIE 7 7 0 — T3
HEnhTtnsd,

3—3 H/\MOBE

3—3—1 WAL A~ ABORREHAE (2010 4)

2010 4EICAF STz TEZR A A~ ABRIE 2020 4E) 23205 T, SN E O/ 8o -~ AB
REATHLHTT-OICTIEIM TN, BfEREENTY £ L o7z GREMNHEZEATEA) .
A T~ ADE SRRz BT D EZERI L, M TlE POM 23/ N T L, 578
7V ROABIRNE WD R Z DAV Fe, A DS F~ ABORDBMEEE LT D, LaL,
TS EIIRIICHREAGR SN TR LT, BRI ST,

NI 2009 AEDIEA THI 9,300 5 t DA A= ADANHEN TS Enbiv, 095
95.8%1Zd»7-5 8,960 i t D/ A A< A /S—AMPEENLEENTND, ZHHDAA F< A
OFFIRPLTEAR & 13T B CR Y . RIS O TRV D 2, 2o ES, fF
IMIEDIRN L (BEO~ T o 7 ~DIERCRELE L COIERZ2 ) Tho, £, ik
TiX, A A 2O, ~—0T 14 7 AIERIE R £ O ORJEZFER L T,

FETIL, BER~DIREDBY LD 5N T W5, UIFD 8 SO HEZ#BIT T, 15 /T
RDOA=TT A TIREINTEY, ZDIHH 9 DIFRMYID 5 ERMTEEIND & L L,
KA =TT 4 T OB & FEIEEAIES LTV D,

EVEE

i A AORHGE ATE7 2 I I DA, 202 o7 I A
iil. &\ AF~vAETH—TO/N A ARNH DT A A~ Af 0% TR T2 A A~ AR ET
R AE
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iii. 5FELINICE A RFIH I F— DA~ ADELSy

iv. 5 FELINICHUEBRTE DT DGR AL FE

V. SELUNICEE~L— T ERRRELL EOAFEAL T TANI VT —aiE  1h)

Vi. 6 4EHDSIREIEL T EFB BEHE LB A

Vii. 6 EENONNAA T —BIL DA

Viii. 2 SAZ 7 ADHHEIFER) SO E I E R 5L oD A FE

A= TT47

<1HEH~54H>

i SAA T ADERIID ORISR Z K T D72 DENA A~ AR ' 7 H— D
INAF < ADEL Y

ii. A AR ORI OB

iii. BREIELCo EFB RO figitk

iv. /NERCEAET RV —7 177 A (Small Renewable Energy Programme : SREP) ~D 21l

v. =LK (Palm Oil Mill Effluent: POME) 735D A% 1 A« 23 A 477 ADUH

Vi. AT AOYTTA F =—2 O b A A~ AN Z—DFEAT

Vii.  FUAEPESODTZ8 D73 A F~ AR FOBAEMEIC BT 5 Bl b

viii. AEFEREHRAL

iX. SAFARIFHDOT=D O EHEIOHEE

<6 LEH~104EH >

X,  ASAFATFNINTOHEE (B A4 T 4 —BNACHA R S— AN T T3)

Xi. EFBJREHEAE(LOE A

<N FEH~15FH>

Xii. SAZANHO E IR OHEE

3—3—2 WIUNBHRKOESRD TS (NT hyPa)

TS OBBHED R R, BHEEHR O 2003 45 3 A, BHER1H D OFFEAK & EL7 M
OFF#E LTI BH L, B ES N, Ziud, PN EBEEZ L7203 7200 T
NINBRZE K OSEEARD J58t (Halatuju Pembangunan Dan Kemajuan Negeri & 7= (3 ffilc T b w
=) | LIRS, ZOAFERRERTIE. 6 DT V2 F - HEAVREN, TD1HOTHD R
BTz Cld, REEHEEL LT 3 DONBEAEEL TS, Fhbid, B 8D,
EETH D,

JEEEE I, S L2 R T D Z E AR L LT b, BhEE IR, UM

SAREHMEA T T AT 7 T — 0, fhEERRORbE B L T\ D,
B _EEL LT, AT by PaTiE V—=0 ) oanEASh T\, Zhud, #&
HEHF AR L2 D b, AR A 2 5 AREIROREDT=DIZ, REE DOk A e
V= B BEY - REY —VREIEETAE NI LD THD, T AAF I UM
WU D 2 IR, B AR — IRE SN TV D, T OBR A R,
X0 BRI B3I CH D [V SNBIR = U F—]) MER S,
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3—3—3 W YNBA¥E=Y F— (SDC) (2008 4:~2025 4F)

2008 4, YN OBAFE AT & L THYNBAFE = Y N — (Sabah Development Corridor : SDC)
TR LTz, #5 (BNH) DENFAAPE (Gross Domestic Product : GDP) % 2006 4EF .00 160
Y ¥y b5, 2025 FR21E 632 (5 Y »F v M BIF 2 BEEZET T 5, BUL, ik,
R BEER A N7 VAR BB IE DT, ENENOSIFICHEEZRIT TS, 70,
90 FADRHAAIIC L Y, KZEHEE 2006 40 5.8%715, 2025 FI21E 35% F TS, &
WEDOFRIIZ HIES1T D I8 TH D,

FNET 4 Ve, HE, BRIZEONE W) STHIZ L . Al - TRAFEOBEENZEJIC
LD BT, ¥ LB RO ASBRERINCS - T D, 41RO SDC I, BURFFEIZ L
FMBIRDIE EFZ2X 5 D TH D, ~L—TEIAL, H 3D SDC EhgD =Dz, 114 &
Ur¥y NEBRTRIOMZ, B8 2737 hOREWEEZHFRIZ, BINT 50 EY F v

NUHT 5 TETHD, £o, FMAEET 2HEREICR L TR, B BT 7%
535,

SHEAM O 18 £ % 3 IR/, BEFRIZEYNERF R O3 BRI T & 5 Y it
DL & 7o TTU . P NRRFBAEE )T (Sabah Economic Development and  Investment
Authority : SEDIA) %37 L CRAZEMAMIF 1,050 5V > ¥ v hOEE ZIFOSALFHETH D,

FIRHECIE, K1DEBY, £ — U DNFESIVTNDD, FFH3F 0 il 4w
BRVER Y — oD — (Flcmay—U XL) L L TRESN, FsieArt—e
AREPRMHGAAT O Hillk & U CHEfR STV D,

1 S/ \MEASEa ) F—Y—=255E
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3—3—4 HINEMSAREERRS (2013 42~2022 4F)

/v ar3—3—21ChHdiBY, v L —TEFIEL CBD-COP10 D4t EEEEICH D
[ ZARIEE SRR ) OIERR A HED TSN, AEMSARMEIZ BT 5 SN D BIBHEE D A
T, EFEME L3P, 20138 57D 2022 4E % TO 10 £ER DB N D A S ARG 2 1R
HTE bl

JICA 23 LT\ % BBEC 7 =— R 2 T, TOIEk%EXHE Uiz, BIfE, BIESTEORK R
77 MoMERR S, BIRY R & s,

BUED KT 7 NRIE—/3—"TlX, AEMSAREOBINL & BB RET 2 s R A 2L, 5
DM (L. Y INERDEE, 2. EWEHEIE~DIE N OEGE, 3. AREROE T O, 4. £
WIS ) D BRI b, 5. AEMSARIEOEBRE ) OTRIL) L. I ENOEIEIZ R L7
34 DNKATEY, FNENOITENZELE L7- 139 OIEEAFE STV 5, 2 bDFEi%E L
T, /o 15 OHEDERLE D Lo D TH S,

Flo, BAID 3FEME T = — X1 L L, Wil L EeTEL I T 5 L LTWD, RO 3
FE7x2—R2 L L, §liE2 & 3 ICRE3 H1EEN 2 B RICEMiT 2 & LTWD, kD 4
FENT7 2— X3 T, ETOHMELIEEIZ/& T2 & LT,

3—3—5 W o BIREGK

< L= TR S A S I SR REE D AV E NN D T bl s Mo B A
B L7CHEH AR L 0D, SINEEREIED S & ERICHE CTAE ST N2 &
TWb, 72720, FESAURSEDEN D | HAHECHERRIZINIC K-> TR D, RARABIZ
NEBET DB N & BT T 73 1963 AFEIC~ L— T L0 LT-78, F OB NS
I ZAINEL B BIBHED 5- 2 HIL T D,

Yo SINEDFRHINZE O BTEHEZ ZOR L, BIREUR & ORIV D05 R0 HAGE] 232
. BIRHEICBIT D AN E 2 NGB SN, ZO—iTEEC LNz, 4HOY
PN DOSLEMERRD 7B — B RITLL T D LB TH D,

x4 YN OILEERDF

YN D SEHEHERFEE & oILFRIPTEE
T, BE)R METH S LR DRRIE B EE R
JEPRPK PEE MERDT=H O 15 kLU OMMiiT
5 BiR MBRFEREFHOBEERE | KNIHEE
HJTARE OREFHE SefE REOIEENE JEME DR A
ISR PTEIC IS TEAERSL REETERE A
MBS VL BYa75 & OB Sia ek
BRE EHEIRORA [FEEEEIC K D)k B s
JMIARH TEAE, (A, EESRRISUE | PR
)12 BPE

BOPLREOY S OTR L (3 F72 0 | BIE LV SNTEF EREL~LTIER B ETH
ZIUZHEL DALESIT T, 20 HHAE LA THEEICKM SN TS b Cidany, £72, B
ELANZIHEFREF 2> DA Ao Bh 27 BN OEE I MRFE L TR Y, —ED BIBHED 72
D>, HREERER 72 E RN ERY IA i, MO ENIELHE L TWD EEbhd, 1272 L,
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PoMERDIEIG OIS, YN OO BIGHE L M O OFRA D 0 | BITEIHRRE b Y3

JNOFRBU AT D Z LB L CTafRIZIEETH S,

3—4 FEEESR

3_

4—1 <l —IT7OREESR

BT 5~ L — 7T OFEERIE, LTy Tho,

e Waters Act 1920 e Environmental Quality (Clean Air)

e Land Settlement Ordinance 1933 Regulation 1978

e Land Conservation Act 1960 e Palm Oil Research and Development Act

e National Land Code 1965 1979

e Companies Act 1965 e Fisheries Act 1985

e Protection of Wild Life Act 1972 e Environmental Quality (Prescribed

e Pesticides Act 1974 Activities) (Environmental Impact

e Environmental Quality Act 1974 Assessment) Order 1987

e Palm Oil Registration and Licensing Authority e Environmental Land Conservation Act
(Incorporation) Act 1976 1960 revised in 1989

e Quality Act 1974 (Environmental Quality) e Workers’ Minimum Standard of Housing
(Prescribed Premises) (Crude Palm Qil) & Amenities Act 1990
Regulation 1977 e Malaysia Palm Oil Board Act 1998

e Occupational Safety and Health Act 1977 e Biosafety Act 2007

3—4—2 Y INOBHEEH

BhEd 2 Y INDIERIE, ITD LB TH D,

e Land Ordinance Cap 68 (1930) e Sabah Biodiversity Enactment 2000
e Land Acquisition Ordinance e Environment Protection Enactment 2002
e Conservation of Environment Enactment e Town and Country Planning (Amendment)

1996

e Wildlife Conservation Enactment 1997
e Sabah Water Resources Enactment 1998

3—5 BUfEFRE

Enactment 2002

Environment Protection (Prescribed
Activities) Order 2005

Environment Protection (Environmental
Impact Assessment) Order 2005

~ L— 7 OMMREER, S BURFIXAA SRR 72 E D MNBUF O - v 7T, INGES & N ZE
%, PWEIE, EREKE (Chief Ministers) & DO KELCHRERL S A, MO BEE i E 1 X%
TRESND, WEDLEWMTHLOIZK L, FRMKENFENZMD & v F2dhi=5,
FNATEREE T, BED by 7 THOBERENPSET 2 AT~ COITEBHR OFFEET:
FLipoTWnd, BEREIFABETHLN, FEREE (Atorney General) & & HIZNEID A N
—THH Y, FEOEE (Permanent Secretary) LB HEROFEN2H N & L TESIT HLTWH
Do

22



BREEAOVRREZEDLIERRND Y, RKRGRTORFHRERE, WP, N
BRI EATEOBE L2 D R EERIE L 0D, £/, 872203 —-3—-5ZbD L0,
T IMNEE O BIEHEZREF L TR Y | INOEA TR R TEFRBUF O B TldZe vy,

BoPNIE, BFERERF O NRE B253)5  (Department of Environment : DoE) DA = & « %
VB U H TN DOE DAT— a U idh D, £, BUFEES T2V, ~Lb—ov 7
3— L2 (Malaysia Palm Oil Association : MPOA) 134T & DBESEMENTRS | /— AJHPEEZEIC
B 5~ L— 3 7 B AR LT REEEFHER Ch 503, Yo ¥ 1T h MPOA DEEHTN &
%,
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BATE NRHIMOBE

4—1 H/HOBE

PoINE, L= T RIBMD 1LoT, ArxAEodl, bk 3 FEA 5 5 B - Bk 119 )
5 123 FEIZALE L. 520 Divisions (MiX) & 24 OFTEES (Districts) (ZHAL, 7 75 3,631km?
DO ZFFD, TSI 24CH 5 31°CT 9 BIOMBER 2R A E L., 1RE 80%REDIEE TS
MR L | AR R 3,000mm 22 52N Ch D, £io, BT 7 kmlgnx
SV (fE i 4,025m) ICFESNDIFERIH NS, ~ > 7 a—T oM, T TR AT B
DRHEE T, SRR E R, HEOZEEMELH Y | BOREMSEER L Q0D YN
BT DEMEFEDOE SIZ L= T RAT DA T LA N—2T 4 [HO 1L DIz bbb Z L
WCRELSEBRL T D, P INEFEOR) 6 FN2 24725 430 J7 ha OREENTRIR, 2 B0 EHT, 2
HOIZEAENT 77V ERTHD,

2010 4ED A 389 321 5 AT, ANDEEEET 43.6 Akm? Th 5, 1847 30 DR, HINiTka
IR SIRA BT A D, TR E S IR K 2R DD, RAEMHIDINC S 5
FITT 77 ¥ VBRSO OO ESE AR SIZis S h, (RS IBRIRERIC L > TR L
720
4—2 H\NOHSRE

PN DO N NIFEFAFOEE THEIN L TR Y | itbZs 50 M OFEFI DO N IR 4% & |
[FIREI D~ L— 3 7 SEOFFIN AHINERD 33%LHADOHNIERD 1.7% 5 0 bEy,

K5 HAMETL—TOANOME

4 1951 1960 1970 1980 1991 2000 2010
BN A A
1000 1) 334 454 654 929 1,735 2,604 3214
BANER 35.9% | 441% | 420% | 868% | 50.1% |  23.4%
I/_Q
~ (1)7 AH 10439 | 13745 17574 | 23275 28251
HEhn=R 31.7% 27.9% 32.4% 21.4%

HilL : 1951 42~1991 4 ; hitp:/Amww.townplanning.sabah.gov.my/iczm/Reports/Spatial%20Plan/mst-POPULATI.html
2000 4 : Population and Housing Census of Malaysia 2000

2010 4 : http:/Avwwistatistics.gov.my/portal/download_Population/files/BPD/ad_2010.pdf

Malaysia 4={4, 1970 ££~1991 4=, UN Country Team Malaysia (2005) ; 1991 #=(XHiEAED 2 VLA O & BR< fil

F7-. F6D LBV AINOBRBRB2OEAIIIETNHD L TWAR, KRE LTl —3 7
EN Tl b AEREDOE N D1>TH D,

22 LT OBNT A A, O HIAS350 Uy b (19854F), 370 U ¥ b (1990 4F), 425 U > X |k (1995 4F) |
540 V¥ k(2007 4F), 630 U Xy kb (20124F) ThHD,
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&6 Y/ \NOKBEEREDEISDHER

iy 1985 1990 1995 2007

AN 9.7% 8.5% 55% 3. 7%

il © 1985-1995 4, JBIC (2001) ~ L — THERT 17 7 A /L, 2007 4F, http:/Mww.mysinchew.com/node/29233
(hardcore poor E:2R)

2010 AEDHND 1 AN247-9 D GDP 1% 5562US R/ T, < L—3 72K TiL1 15 4700US
LD HRIEICTE S TOA A, ERICHONTW D, 230 Tl EMOKEERED GDP 12 bk
E<HBLTWD, F72, AODORERESDEMAKELZINEE L TD, ZOFTHREET N
XL, MEFEL LDV OHIAMAIEL S—LHEETH D,

4—3 H/\MND—LHESE

AEFEDNEINL TS OB R—MHTH D, 77 71 13 1961 A8 ST LT 2,000ha D
e A E 7228, 2D &Y, 2008 £(21% 133 5 364ha £ THAR L., HHIZ Z 204RI1F LT
Ll ElZ 72Tz, ZHUE, ~ b=y T RIROT 77 Y UREREOR 28% DEEICH =5, BIfE, T
77 VR ORI SO RO 900%% 8D, BIE S S— AMOIE A EIEE D LTS
ZEDh, A% LIRS LTSNS, 2009 £ 3— AJHOEFERIL 584 Tt T138 (K >
Xy MZDIEY, < b—I T RIROAERD 31%% 5D 5, Ziud, N oRGHRAEDR) 3
F, RO 4 BlZ S, INOTEFEE L Ieo> TN D,

(Ha)

1400000

1200000

1000000

200000

600000

400000 IIII
o IIIII

M2 7I5VIEEEEDHRE

POM I3V NIRT 124 BTV . = L— T RED 29% % 5 5, S— AL 12
é 0. LIl TW5,
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IR— Iy o A A AR 9,000 Tt A SA, FoITZE A CIFRIA S TICEIES LD )N,
HIRIE TR EN T ITTE 220,

R7 IN—L N AFTADOAER (2010 &)
NA F<= R 1,000t %

HERIR 46,989.9 52.4
B 13,521.9 151
EFB 5,926.8 6.6
MF 3,636.9 41
i 1,481.7 1.7
POME 18,049.9 20.1

&t 89,607.1 100.0

4—4 HINMNDEDMDFEF
ZDEDTRFMETIC LY | AMAEEIREY  IWORBEEERXETH -T2, L, KAERKD
BANZHE- T, TOEERITEE L L TRENIZH 5,

#F8 H/\MNOAMEEEDHER (B : 1,000m)

1972 1977 1980 1985 1990 1995 2000 2005 2009

6,669 11,871 nd nd 8,443 6,520 3,729 5,958 4,251

HiBh : 1972 45, 1977 4, Tropical Forest Resource Assessment Project  (FAO 1981), 1990 4%, 1995 4%, 2000 4=,
Woon and Norini  (2002) . 2005 4, 2009 4135 SN Ak

Fo. AMOEED EFIZ LD | (KB E 0D OB ANITAFE X I L T D, Ao
EHAREICEOEABLINL, ERE LTS BIGEED TR>TWD, Fio, —ReIRFEINA
IFINDIEANBARDHG3EL 2 HO TN Z &b o7y, TOEIGH—HMHBEETER>TND,

INDZEDMOEE /ST, —ER¥E, FHIBDLEETH D, SRR U7 femilgn
FF VLR, B - MEOENRBRE L LV REL SRR b R EABDEEIRE LT, ERE
B L 7o T D, MFBEA L T T AN T 7 F v —OFHIZ = AN TEY | SRlEkiC
KV ANEANBOEE DB LT R o 72723, 2k & U THRIERICBDE RS MO TV 5, 8
HEOHIZIE, WbhwbTa Yy —1 XLRLT R F v —— U XA EWDILD BB LA FF
OFENEL, LV ARITEL, BERICEE Lo —EABDEHIA RO TS,

4—5 H/\MOIRE

PN OBREERTEIL, 1920 4ED/KiE L 2002 4EDEFERBIER, [FAEOY N ERE L, ©
DO#AERR S BhEEZ2 FEERH S Cnd, 2ok 7 v a r Tk, BEFRICEhE#T 5K
HIZB L CRiih 5,

PYNIB 3D LIFY | 27 DFIICX Gy S, EHEFLOW CHFLBUR D DoE H/3HA
KEE=HY U THETH>TND, 2006 FFICE MBI NIZET=F U U TIREORR, K3DEED,
5 SO [ETVERESN TS (Slightly Polluted) | & FEl S L7 LIgME, 4T 544
72y (Clean) | ERHBIESN TS, BRI ZE OKEMNHERITEID LB TH D,
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3 H/NTREIZEITHE=S Y L ITRER

=9 YNMOEERIIDKE

8 2006 & 2008 &

)14 KBk | BAEKEFEHE A SR e KEEE ARG R
Padas 2% 87 BRI 720 87 THYL T 720
Kimanis %2 4% 88 BRI 720 86 BRI 720
Papar 5 25k 88 1H%F D720 89 THYL 3D 720
Moyog 5 2% 91 1HY I 720 91 1HY T 720
Tuaran 2k 88 THG T 70 88 HG T 70
Kinabatangan | %5 2 #% 81 B3I D 7 RIE HRIE
Segama %2 4% 85 15D 7 85 1EYE D7

R - REKERIEIL 6 >OTFEERAZILIC LTS : BOD, COD, SS, pH, DO & NH3-N

P INOW)IATEUE, KB L CIRE B O NRE @ DoE 285 C, H YNIKEE=4
VoI AT—a vk (M4), Briib s FEEiiz@ Ll CE=4 ) 7 LTW5, ¥
PNE L ITAND AT — 2 4T3 L 7200,

—J7. YoNBUFOBRREER#)R  (Environment Protection Department : EPD) 1%, MPNIZdH D50
PO AEFEHT & € OB DNEIZ IS HEOHITEZHY LT\, JIZKOBFE & FIFIZBEI L
TiE, P \EMBEK)E  (Department of Irrigation and Drainage : DID) 73HERRZHF 5. {AFERBEo/K
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HAEY) 72 BIENRO WETAH S TWD, F7o, BKRIRSOM) H3BhaE 3 5B 46 72 13
HHFERPHEY L TND, ZH0 4 SOMBUMERIL, 2 THIOEIZBL TEY . ZOF#x
KT, KEE=FY 72 L URERBIF b REE- L TR0 | ) IfTBUIEMETY vV —
TR H3ATOINTND TN 720,

AbRRL, F=H U 7 OERT,

X4 HIAMOKEE=AY) T RATF— 3y

4—6 FFNEZUHY - ATHETRE
BBEC 7 =— R 2 OXIEIZL V| 2008 HAZFT 3 F A L« & H~<i] Rty EXUZ 7 A
P /LSFIH B GRS, BERBHI L, INOAROUHERRDO KR~ o 7 o — Tt Th
% GBS, 7 AV — /LSR8 EEHIT, £ 1 0D LBV 3 DOBEFOREX ) DR S

s,
£10 FFNFUAY - 2ATAODS LY—)LEHNEEKTHDOER
REXDLFF TR mfE (ha)
Trusan Kinabatangan 7T A5 = ra—7 kK 40,471
Kulamba 7 T AT BAEAR 20,682
Kuala Maruap and Luala Segama T A5 = Ta—T7kK 17,650
=k 78,803
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NSO, T ONT CHREI IV DD, DS B HIES T OHERE, KE
DAL, EICREAEABR - AEFICLDFE~ 7 m— 7B ORI, HooERIZ X 5156
W7 EINTEBEIEIR L 7o TN D, £, BHO EFICIZIAKAR T 7T v U BERENANY . i
HANIZ 28 D POM 2385 (IX15), KHIMEESBATSICAE 5 HHEE . TERARE. POM 225 OFE -
PEKIZ K DVBYD R L 72> T D, BIZ BFRCIE, (REHED 5 2 DT KA RN L8 -
TV, BFEMICERT DAMIEENBHN 52 2 FBII R TH D,

5 FFN\ZUAL - wHTFEGRIEAD POM

XS NH T AN & i DA S D & #9300 5 ha DIAKZHE L 72 . BBEC
7 =— R 2 TR A SR LT BRI, B & otk e T a R L T D,

4—7 H\MNOEWMSHE

HoMINZIE, 160 FlED 7 Z TR O B 5 L vbit, ERSEILEV O T 40m 225 60m
DESETRE., @S OBERHZTER L T\ 5, K 6,000 FEEOIEERMY. 650 o 24,
2000 FED T 3 5 EHEE S, TDOLITEAFETH D, £z, Y YNZIFHKI 33 T ha D~
Ja—THRHY, v L=y T DIFEAEDT T a—T KRBV INTET L, KA OARER
TR LT,

NI 44 FEOE AT 5L 189 ORI AR L T\ b, HRMICEARA T
U—H L RT U TN v —T NT Ly A T ARV T e a vy
MND, SFEITAI 530 FE (9 5 240 FRITIE D ) . TEHUERITHK 200 F, [iA%AI 30K 100 FE, 4K AR
FAITH0 150 iV B & AL, 10 FEOERIEN VD bt s, £72, 91,000 FEOF = &7 & 500
FEDO AT NRFERSIN TN D, T NI TEDREEMZARIE S H 0 | ORI IR
T, =N ARML, FRANENR Y RIEOHE, WAERE oAk, 7V TR
Gt 18 ) RENERLTWD, E7-. F2 N OV ERMEH 2,000 BEO I B U &7 3 A A DEESRH!
L7poTnS (BINERL6, 72/,
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4—8 MHEYIRE-FHAREX

4—-8—1

78— I JHIPE S

7L arAd—31ChHAEBY . D — AHMPERITAHICRE L TEBY . FEEERD
R0z, (HY=CH IR, BEMOARRIRAZR ENRELE 7o TEY . TSk 2E0

HDATON TN D,

SDC OFFEiD—82 L LT, BEHE#IR [POM « 77 57 S « 7 D75 YeR s
OB A~DA 287 Nt % FEH LT ST, F A5 LT\ 5,

(1) POM & DFHE DA

() BEAKEETADIRY FiE O H o R

(3)  FE/KMEMEEA: D Tt D AN

E7e, 17 O L 183 OFFBIZRE LT D, ZOREIEL, (777 2 & POM O3
MO DOAEA~DERBE Ty NI Z DA RTA ) & L TR Shiz, £/, DoE b
2008 £EIZ X T F LI AT OKERE R T TS, F-. S—AHEEETE 5 1 SREIC A

STWDON, JREFEE A ECERTE, s,

HRTEERTH %,

FBIE, NEBRIWE 72 L DT E)

YT T /3 — DHPERE & BT 5 L CEZER DT, AR DA E L KEITH 2,
TNER1 1ITE DT,

=11

NN D \— LHER D BRI DB DBE

BE RS

BEIDOBEE

DoE

BN 26 DHSEFHFTERD, BREEEIEOBIT, BREECRORE & A
FOYilk, BEE=F) 7l

~ 1/»—“/77/\"—A?EE§
B4 (MPOB)

EFRBUR O SR PERER LB 2R T2 D EBR T, 73— L HERERI D7
OOBERAGE & I, HIIEPHZE (U RARe 81 X D4R L, PrHd
WER, ATIMIEESEINZR &) 24TV, PEHPTBRALOFFATRED L, 73— A
THORTIE « AL« B5E - EH ORI 72 &

< L= T 3 — A
#E2 (MPOC)

IR—= WD~ —2rT 4 T A A=V RGO E & Ehire &

MPOA

S~/ 8= BIMD~ =7 T 4 2 TROFBRIE~DXAL, kxR, A
VR DIFHRFEER L

W~ L —3 T EEES
(EMPA)

R TR HTWRETIHET, 77 7 v odh, aar R EoREE
& BRI OFEE . TR, A L N—~DIFHRRIE, ERE O K

< L—2 7 B AT
ZefT (FRIM)

PR—= DJMPEZEN S DA T~ 2B A ORI E LTI 5 720 OhF
i

PESEBASEE (MID)

PN 2 PSR BT D% & ., REBRRE, BRI~
PENSEEH, 737 N THOROEBL, /S A~ AOEHEM R L

B bR BB S0 AR, B EAEY R R TICH A  PoMINIC
(MOTCE) B DBREEOROIE L FEi, =2V 7L
EPD INOERBEREZE %218 U, INOBREEBOR & BREEHHEORE, MNOBI%S

TR T ABRBEEH OV R— b, BETEAX L FOFEER E

PPN S— NHPESE Y
Z A4 — (POIC)

= DHPEZED FHEECB LT, S~ B3R L TR R(b 2 X
%, Lahad Datu & Sandakan = POIC/BEZE S— 7 3 5,

UMS

FHtHIEEFHRS T 77 Y 2 O & E RO A FENE ) EOFTE R &
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BERBs B BRI DOBEE

RSPO CAUTEBSHEME T, FRir07R S — LMAEEDOEERT A BT A VHRIE &
FHIEFREEASEORE, T=4 U 7 ik OE ki L

4—8—2 R

PN 7 7 —Clx, BEOERIL L AN - JESMEm o=l SESFpHE
EEMLTCND, FHI, 777V UAGREIEAT LRWMERE Os#(bod 729, %ﬁ HAHA, 2
—b—, =7, %Fﬁ AR, M. BN TORBZ 2 A, SFEAIEFEOTHER XS
Fhs LT\ D, &9 LIIEBIO 2 5 BRI, 3 ORI ahd (B, BR%. B .
4 District (ZHCHFHEFTNRH D . 30 405 A0 K4 DAK v T NEEEL T D, FEERITEERT

DRFZE & RIEENC HIES LD, TN B IETOEEENFZEAN S D . —& K E ) Tuaran
DOBFFERTITIZRI 300 4 DIEE 3N D, EEENTIERTIIAHETER) 1T > TV D23, B RS &
DuEHE - FHE AR LT DM B D,

PoNBRFE = U R—0RHET, ERHH D (77 aR) Z oAb 2B 1L TR0, BB
E7p L LiEHE LT, MESEJ (Mini Estate Sejahtera) 7’11 7' L& 320 L, EHELE (B EIEARR)
RT 77V, ALREOHA, ARG MR iR OERR 7 &2tk T D,

4—9 {thDEEMEREDIFIKR

~ L= 70k, BRR EEEZEE L SoH Y, JICA [FERICSEEIEEE L . BREEORFE & AL,
R — {38878 & DR EEIC SR A BRE U CHERD IR D 720, L7ei> T, Rz
DD N —lhah - FPHREEDOMEMEIR

NN Chg HIEFITIRE L T D BRI, [EBRA 72 FEBUr#E4%  (Non-governmental
Organization : NGO) ® WWF To 25, WWF | TFHstrleE72/ S— A7 e 77 &) L, W
ASNTHIFEEITON TS, 2T, e Eyy (High Conservation Value : HCV) Zidk7a
EMZNULET 7T U BERERICERR SN2V E AR E L, BEIREZ Y e &35 SR
W%Eih%’@%mTﬁE&/\HA/Hﬂéﬁ“&ﬁi#ﬁ%k 2o TWD, 72, FU/MEHEN RSPO D%

(AR D3HR R TI, [RA MEFISEE ) 2 RO L M3 T D1E@h 72 E &SR L T
wéoit.Rwo#mﬁbt\~AE@7~#74/&@i§%k 2o TND,

F T2 WWF (3, ¥ T3 277 s C I DEER (Corridor of Life) | 32 (Bi(E1 3 Terrestrial Species
and Habitat Program |Zcit44) <° THeart of Borneo) FE4 R L, fREMIIECA T o —F 0
TR EORE, may— U XARE EEED S AEERO AR 7R AR ORI AR b 2
2o TCND, ?:Et\ AARORMEHE (7 YRSt PARTHRVRARE T A MR, *
F3% 77 @ Corridor of Life Z ¥ 572D THIBEINZED TN 5,
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BOE WEFEOEAFHE L EhmisH

5—1 ZHEHE

(1) =4

4 ~L—37

T4 - T - AEZERMER DT OO/ — AEREIC L 5 7 ) — R EHEE T r o= 7 b
¥4, : Project on Promotion of Green Economy with Palm Qil Industry for Biodiversity Conservation

(2) FHEHW

RERE, TTANF T - BT ~HIROD = DHPEREDFFREATRE /R 7 — L PESRI A
DI DEARHR & FATARER BN NG S4v, 73— DHEERED b DIGRUE DRt %
ERLT, FFTAZ A B UIROEMSHIEDMR RS IV, = DHEREZ 7 ) —
wer & L CIRES 5 Z & THIBUEM Z AT 5 2 L 2 ARy & LTI %,

B) FmY=Z YAk
<~ L=y T EYSNFFARZ A - iR (K9 300 75 ha)

(4 AREEOZUHE
J 7 H—s3— K (Counterpart : C/P) F%BH (UPM, UMS, HFR K O/ SINEORFEERE) ORFSE
F B - HEL . LT DO AHEEEOFERRE

(6) FEAZ Y 2—L (HIHI)
201344 A~2017 43 A% & (G+48 7 AR

(6) #eFEE (HAM)
ARt 4ENR  (F24148H QICA). #1186,000 5 (ST))

(7) FEETNHubER
1) BAM : JUNTEERT EEE-DHRARER) . O EEEEI SRR, JUNKRT:
2) ~L—I 7 UPM, UMS, ¥ NRO (MBURFD 7 4 — 1 /VEERE) . BT U Tl
DOEERE-CHERR 7132

(8) FHTHEShurkRs
1) CIP &R
UPM. UMS. ¥ NRO

2) A

Q) 7rV= bT 4 LY F—  UPM BIERAL
b) M7= 7 b7 4 Lo & — : UMS BIISERmlite
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) 7uv= h~3Tv— : UPM ZFHiE Dr. Mohd. Ali Hassan 2d%
d) Bl7' 0y = b~ ¥ — UMS 2V A R A58 (Institute for Tropical Biology and
Conservation : ITBC) Ffrk

3) AlFFHEEZES (Joint Coordinating Committee : JCC)

Q) ek : MEHAEYE (MOHE) &%#FERE

b) it : VY=V FwR T v —

¢) Ay \— [EMEA] Ymo=l v T Lo ¥ — BT Y = Mg L2 — Fl
7uYxZ b~x%xY+—, EPU, NRE, DoE, MPIC, B8 (Ministry of Science,
Technology and Innovation : MOSTI) . KeTTHA, MPOB, ~ L — 3 7 #&BA%T (Malaysian
Investment Development Authority : MIDA) . [/ MNBURF] H 3N MOTCE IRE . 57 M
NRO £F. ¥V MID L 2£BA%EMI5E/R (Department of Industrial Development and
Research : DIDR) faj, [HAMAI] CIA, 3574 E (Project Coordinator : P/C), SDBEC
D CIA, JICA ~ L—o 7 H5ATR, [20f] ICAFIERMEZ &, RANLE L HKT
e

d) A7V — —  OFIFME, BAKLERERIRE . IST

e) 4RI, FEOEBTE=2 ) 7 L EFHEEOAGE, THROAGER IR LT
hise

4) Fmvxr MEFZEZ (Project Management Committee : PMC)

) BE: TRV N r—

by F#iL: Bl7mr Y=V b~V v —

C) A1 /3— : UMS R (School for Sustainable Agriculture : SSA) “#iE. NRO
K'H. DoE ¥/ 3@k, ¥ EPD Bk, DIDR &, ¥ DID Jik, MPOA /3
S, MPOB, C/A. PIC, #fio>#[45Z, SDBEC 0 JICA %45

d) 3 4 AR, FEOME R & FEI EOBRIZE L T,

9 A
1) HAM

a) HFZIKE : RIIGME CEEHE)
BHIEME (F—77 RS P LT ISHMEwS, AL, EReis)

b) WHEEZA

c) MERAHLE ¢ SRR, HE

d 7av=7 NPAHEARTHET 2 I —REIGHETE LTI 5~ L—v 7 ABfR
FOH MERE & e

e) JHERRE

f) FAEMURE  EEEEHA, PRV E 2 — & TR A

3 EEOTREE TIL, U — R COREE T,
U T AWD 1 B EIEE,
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) < L—I Tl -
a) CIP LHF9EE. SRR OBE &5
b) SEESHTORRME, VIR HEEROMERFE B
C) BROKIE, A v H—Fy Ny EOHBHTLERE
d) ~ L—I 7B D HEEIRENC CIP SBIN2 72 OIS0 B e F 411 & 25im e

3) Wi
I FTRU—T v a v FAEIEE), BB ORE & R LB EE R T R
AL~ L— TINS5,
FOMOERERIL, AARAIE ~ L — TRIOWH#HZ ERICHRET 5,

(10) BREEASELE - BRI - FhBEzs
1) BRERICKIT 2 A S - RS
a) ATFTUNME: C
b) 7 =V AL : AREL, [ERE IR SEE T A K74 ) (2010 4F- 4
AAn) b BEA~OZEE L W IR/ NRETH D LWrshbsleo, 173U C
IR %,

2) Tx & —  EHEELERREEE - BRI

AT, AR FETH DN, AREEAZEH L, TS ROEERT
OFEREBFL TV D, EEOICIXFHFEA ORI IR S, BREIC S 57T 5,
PN, < L— o T ENTIERREOE T, ~ L—3 7 ENOMHE & ORFHKE
iE « PEHEREIC D70 D, B ET, BIHLOZRE - 56 - BIEAEE LD, GBI
{LIEEh 72 IR DO B 215555 ) 525 5,

5—2 BEET SIEEER
5—2—1 bREOEYEE)
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(2) Secretariat;
> Deputy Project Manager, namely Director, Institute for Tropical Biology and
Conservation (ITBC), Universiti Malaysia Sabah (UMS)

(3) Members:
Malaysian Side:
» Dean, School of Sustainable Agriculture (SSA), Universiti Malaysia Sabah (UMS)
Secretary, Natural Resources Office (NRO)
Director, Department of Environment (DOE) Sabah
Director, Environment Protection Department (EPD)
Director, Department of Industrial Development and Research (DIDR)
Director, Department of Irrigation and Drainage (DID)
Representative, Malaysian Palm Oil Association (MPOA) Sabah
Representative, Malaysian Palim Oil Board (MPOB)

YV YV Y VY YVY

Japanese Side:
» Chief Advisor, namely Prof. Dr. Yoshihito Shirai, Kyutech
» Project Coordinator
» Other experts
> JICA Experts of SDBEC

Note: The Chairperson may co-opt any members as required.

5. Cooperation Period of the Project
The duration of the technical cooperation for the Project will be four (4) years from 1 April
2013 to 31 March 2017.

iIX. Provisional Timeline

The following timeline is suggested for the preparation of the Project.

1. Signing of R/D: by 31 January 2013

Prior to the signing of the R/D, Malaysian side will

(1) Prepare list of Joint Coordinating Committee members of Malaysian side; and
(2) Prepare list of counterparts and administrative personnel.

2. Commencement of the Project: 1 April 2013
Prior to the beginning of the Project,
(1) Malaysian side will prepare counterpart budget for the Project.
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e To achieve a good balance between development of palm oil industry and

environmental protection in Sabah, Malaysia through discussion among related
parties including industry, government and academia.

Key points of presentation:

L4

The presenter explained about the iniegrated system (biomass plant must be
integrated with the palm oil mill plant).

Researchers can provide a basket of appropriate technologies to the industry;
however it is up o the mills to decide which technology to use.

In order to realise the zero-discharge system, researchers will construct the piiot
plant as a showcase plant nearby the Kinabatangan River to provide the evidence to
palm oil industry.

The presenter also explained about the 3Ps concept whereby the aim of the
zero-discharge system is to fulfil alf the needs of profit, people and planet.

Key Discussion Points:

All participants agreed to make a better solution to achieve sustainable palm oil mill
management through this project.

How to move forward practically to implement the project in terms of cost of project
and by creating cleaner and more efficient production as well as not o disturb the
mills operation when the project is implemented.

The mills will need more time to consider their actual contributions and support to the
project.

Kyutech and UPM requested the mills to explain and discuss their contribution and
support with their decision makers (top management) on this project.

The mill participants expressed their concern on what kind of benefit will be
generated after the period of the project from domestic and international companies
such as marketing the value-added products.

How to sustain the project in the long term period which can benefit all stakeholders
in ferms of new job opportunities to local people, economic value to the industry,
conservation of biodiversity, promotion of eco-tourism and improvement of
livelihood of local community.

Support from Federai and State governments with improved relevant policies and
incentives,

Further discussion with stakeholders will be held in the near future.

The workshop ended at 12:30 and the mill visit ended at 17:00.

A newspaper article on the workshop is attached:

¢ 2 . (B
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10.

11.

FEmKREY R b
His Honourable Datuk Masidi Manjun, Minister, Ministry of Tourism, Culture and
Environment, Sabah State Government

Datuk Michael Emban, Permanent Secretary, Minister of Tourism, Culture and
Environment, Sabah State Government

Mr. Sivaneswaran Ramachandran, Principal Assistant Director, International
Cooperation Section, Economic Planning Unit (EPU)

Ms. Suhaili bt. Mohamad Zahidi, Assistant Director, Agriculture, Economic
Planning Unit (EPU)

Prof. Dr. Morshidi Sirat, Deputy Director General (Public Sector), Department of
Higher Education, Ministry of Higher Education (MoHE)

Ms. Masnah Abd. Hamid, Senior Assistant Secretary, Policy and International
Division, Ministry of Higher Education (MoHE)

Prof. Datin Paduka Dr. Khatijah Yusoff, Deputy Secretary General (Science),
Ministry of Science, Technology and Innovation (MOSTI)

Ms. Norfairos Ghozah, RO, GPKI, Ministry of Higher Education (MoHE)

Prof. Dato’ Ir. Dr. Mohd. Saleh Jaafar, Deputy Vice Chancellor (Research &
Innovation), Universiti Ptra Malaysia (UPM)

Prof. Datin Paduka Dr. Aini Ideris, Deputy Vice Chancellor (Academic &
International), Universiti Ptra Malaysia (UPM)

Prof. Dr. Mohd Ali Hassan, Dean, Faculty of Biotechnology and Biomolecular
Sciences, Universiti Ptra Malaysia (UPM)

12. Assoc. Prof. Dr. Rozanah Binti Ab. Rahman, Legal Advisor, Universiti Ptra Malaysia

13.

14.

(UPM)

Prof. Dr. Mohd. Harun Abdullah, Vice Chancellor, Universiti Malaysia Sabah
(UMS)

Prof. Dr. Shahril Yusof, Deputy Vice Chancellor (Research & Innovation),
Universiti Malaysia Sabah (UMS)
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Dr. Sitti Raehanah Binti Muhamad Shaleh, Dean, School of Sustainable Agriculture,
Universiti Malaysia Sabah (UMS)

Dr. Mohamadu Boyie Jalloh, Deputy Dean, Senior Lecturer and Head of Crop
Production Programme, School of Sustainable Agriculture, Universiti Malaysia
Sabah (UMS)

Dr. Abdul Hamid Ahmad, Director, Institute of Tropical Biology and Conservation
(ITBC), Univeristi Manalysia Sabah (UMS)

Assoc. Prof. Dr. Homathevi Rahman, Deputy Director (Development and Human
Resources), Institute of Tropical Biology and Conservation (ITBC), Universiti
Malaysia Sabah (UMS)

Assoc. Prof. Dr. Charles Santhanaraju Vairappan, Deputy Director (Research and
Academic), Institute of Tropical Biology and Conservation (ITBC), Universiti
Malaysia Sabah (UMS)

Dr. Mahadimenakbar M. Dawcod, Senior Lecturer, Institute of Tropical Biology and
Conservation (ITBC), Universiti Malaysia Sabah (UMS)

Dr. Lim Weng Soon, Director, Engineering and Processing Research Division,
Malaysian Palm Oil Board (MPOB)

Dr. Hj. Zulkifli Ab. Rahman, Head, Milling and Processing Unit, Engineering and
Processing Research Division, Malaysian Palm Qil Board (MPOB)

Dr. Astimar Abdul Aziz, Head of Agro Product Unit, Engineering and Processing
Research Division, Malaysian Palm Oil Board (MPOB)

Mr. Ir. Ravi Menon, 1st Grade Steam Engineer, Senior Research Fellow,
Engineering and Processing Research Division, Malaysian Palm Oil Board (MPOB)

Mr. Paul Wong Kok Kiong, Undersecretary, Green Technology Sector, Ministry of
Energy, Green Technology and Water (KeTTHA)

Mr. Ismail Ithnin, Director, Enforcement, Department of Environment (DOE),
Ministry of Natural Resources and Environment (NRE)

Mr. Salahudin Sidile, Principal Assistant Director, Enforcement, Department of
Environment (DOE), Ministry of Natural Resources and Environment (NRE)

Ms. Tunku Khalkausar Tunku Fathahi, Principal Assistant Director, Department of
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Environment (DOE), Ministry of Natural Resources and Environment (NRE)

Mr. Abdul Razak Abudul Manap, Director, Department of Environment (DOE)
Sabah

Mr. Norazizi Bin Adinan, Principal Assistant Director (Development), Department
of Environment (DOE) Sabah

Dr. Yabi Yangkat, Director, Environmental Protection Department Sabah (EPD)

Dr. Jammy Gabriel, Deputy Director, Environmental Protection Department (EPD)
Sabah

Ms. Daisy Aioysus, Principal Assistant Director (Operation), Environmental
Protection Department (EPD) Sabah

Ms. Nurfaeziane Novdin, Environmental Control Officer, Environmental Protection
Department (EPD) Sabah

Mr. Thomas K.P. Wong, Principal Assistant Secretary, Ministry of Industrial
Development Sabah

Mr. Patrick Tan, Director, Department of Industrial Development and Research
(DIDR) Sabah

Mr. Tseu Kei Yue, Principal Assistant Director, Head of Investment Promotion
Section, Department of Industrial Development and Research (DIDR) Sabah

Ms. Emmeline Patrick, Assistant Director, Investment Promotion Section,
Department of Industrial Development and Research (DIDR) Sabah

Ms. Veve Lo, Manager, Palm Qil Industry Cluster (POIC) Lahad Datu

Ms. Lee Fei Szai, Senior Executive (Marketing & Sales), Palm Oil Industry Cluster
(POIC) Lahad Datu

Ms. Daisy P. Guriting, Assistant Executive (Marketing and Sales), Palm Oil Industry
Cluster (POIC) Lahad Datu

Mr. Genga G Pillai, Executive Secretary, Malaysian Palm Oil Board (MPOA) Sabah
Branch Office

Mr. Miklin Ationg, Department of Irrigation and Drainage (DID) Sabah

93



44,

45.

46.

47.

48.

49.

50.

51l.

52.

53.

54.

55.

56.

S7.

Mr. Bernard Tai, Head of Conservation, World Wide Fund for Nature (WWF) Sabah

Ms. Tan Hui Shim, Senior Manager, Programme Development, World Wide Fund
for Nature (WWF) Sabah

Ms. Lavernita Bingku, Landscape Connectivity Officer, World Wide Fund for
Nature (WWF) Sabah
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ISR, 2% 3 L HIER R 5T

NIART e S EFLEIHRAIESF, 24 X U REHEE F BT
NEFIRS BT (REFER) . £~ L— 7 HAKRMA
NIMBRFEELE., /£~ L— Y7 BARMEH

ABEEHL ZEFELE, £~ b—3 7 AAKREE

W
I 4

”
RS Deputy Managing Director & Chief Financial Officer, Orix Leasing
Malaysia

AR R4, Senior Japanese Business Coordinator, Orix Leasing Malaysia
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1.

10.

11.

12.

13

14.

15.

16.

17.

Department of Industrial Development and Research Sabah, Study to Formulate a
Biomass Policy for Sabah, December 2010

Department of Industrial Development and Research Sabah, Sabah: Your Choice
Investment Destination, 2012

Department of Industrial Development and Research Sabah, Sabah: Basic Facts &
Information, 2012

KeTTHA, Green Technology Financing Scheme (leaflet)
KeTTHA, Peneraju Kesejahteraan Rakyat, May 2012 (booklet)
KeTTHA, National Green Technology Policy (booklet)
KeTTHA, National Green Technology Policy (leaflet)

KeTTHA, My Hijau Label: Promoting a better understanding of environmentally
sage purchasing to consumers (leaflet)

KeTTHA, My Hijau Directory for Business (leaflet)
KeTTHA, Maklumat Bahat Penerbitan Dan Tips-Tips Penjimatan KeTTHA (leaflet)
KeTTHA, Green Data Centre (leaflet)

Agensi Inovasi Malaysia, National Biomass Strategy 2020: New Wealth Creation for
Malaysia’s Palm Oil Industry, November 2011

. Orix, For Global Financial Services with Local Expertise (a series of leaflets)

POIC, Briefing on POIC Lahad Datu: Concept Strategy and Progress, November
2012

POIC, Your Global Investment Hug (leaflet)
Oil Palm Biomass Centre (leaflet)

Wendy Hutton, Kota Kinabalu and Surrounding Areas, Opus Publication, 2010
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18. WWF, Conserving Malaysia’s Biodiversity: A Summary of WWF-Malaysia Strategy
2012-2020

By

19. Centre for International Forestry Research (CIFOR), The local impacts of oil palm
expansion in Malaysia: An assessment based on a case study in Sabah State, 2011

20. JICA, A Profile of Malaysia’s Palm Oil Sector, 2011

21. JICA, Promoting Pollution Control of the Oil Palm Industry in the Kinabatangan
River Basin Draft Final Report, March 2012

22. Sime Darby Plantation, Palm Qil Industry in Malaysia: Skills & Knowledge for
Sustained Development in Africa (presentation), June 2009

23. WWF, WWF-Malaysia Strategy 2012-2020

24, ~ L — T T 7 T Y BRSNS
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THI ARG Department of Industrial Development and Research (DIDR) Sabah
HEF 2012411 H5H, 9:00~11: 30
HRE Mr. Patrick Tan, Director

Mr. Tseu Kei Yue, Principal Assistant Director, Head of Investment
Promotion Section

Ms. Emmeline Patrick, Assistant Director, Investment Promotion Section
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D) EEZTEEHM TR ), " ATTAF v 7ICEDLDIREM, L0 kE
AT« FRE AT IR SN D L2 EREITDO-> T2, FFIZ 3,000
TV UFy W) REWRBEMEEREIZ/R DT, BEFOHIMZ T iz,
RKORBEMNRICHELA > T RE,

FBIZHD AIMS & WD ENLRFD, v =3 T RIEONAS v AT Hr—
K~y 7TRELER-TZITT EDZ L,

FEEBON (R2E2) NIOIT 7Ty (2) o8l 247 v 7 LT,
PoF s AF ¥y —VHEHOBEKE S aET— a3 VEBICHBEDOTWAEDZ L, =
FUZBHL T, 2012412 H 7 BICU— 7 > a v ™M 1hbiubh oz &,

7 [E] N 6D B FAT IR BL > iz, POME <2 Mesocarp Fiber 7> 535, (720 2)
ZIEH LT EZHMET20003H25 06 LW, ZO%HAE, L% O POME X°
Mesocarp fiber 7> & micro composite <> micro fiber £ £ 2 DIZFHENH B3 E D
BRI &5 T2, R & RIZ,

ARG World Wide Fund for Nature (WWF) Sabah

HEF 201211 H 5 H, 13:40~14: 45

TR H Mr. Bernard Tai, Head of Conservation
Ms. Tan Hui Shim, Senior Manager, Programme Development
Ms. Lavernita Bingku, Landscape Connectivity Officer
Another one officer

mEENE - i B GRS HT)
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EESE<E RN F5LK (O 77 A U HME)
TEEME D A

1.

FEHD X, B0 B L HRFEEOFEMARBANOHRED | FRICHET L EE
IWEEATIR T, FH- BT 4 AT v — VIR 25O B LA RIF S T,

WWEF [ L3 T3 % 1 ARG, F4E Corridor of Life & W) 9 34 3 L T 7=,

IR WDOTERENRZRAE - AL, oS i=BAEA AR E SR 5 2 & T,

FT =R U ORI VEOBEI Z AR T A FEETH D, [ERB
BN XD FEEMAE AL E L, ERICK D =ay—1 X AR 2@ T T
BREEDAME DR Z 1TV, BRI E FEBLS 57 7 1 —F, Corridor of Life =D %
DIFHGREBEIC A>T, KEE=X Vv 7l 3 I ERIEH 2 ER
R (KITA, HIB{ERICE DX T T B E) Bl > LTn5D,

HOERSO—B L LT, 324 = 7|2 [Kinabatangan Management
Committee (KMC)] %% .9 55T, BEREZ > TW\WbHEZ A, 7L —L
HIE D> 77— —rDa yT 4 L O LT~ 7 Z i LT,

WWF ORISR A TH Y . RBICORNEAREE DL L LHENFRP X
Ty, T K0T 7 7 v U REENILR LR, 721 Bio-degradable 77 2
F o7 TIERVONR EOEMEZ T o, REEPEREREICAITTZRE 2—F
ThoHE. BAONLHMATHI L, BMEL5,

WWF < L—7 (F:5&) 7 National Palm Oil Programme % 55fii L TRV, H3¢
ZOFEREDEEBZATROTND LD L, 0l T LOMHYEN RSPO O EWE

T D203 L IR — A~ T 5T Y RIE, BAESEE AT LEOT, BEIIS

LTz %7 b AlHEE, Mr. Maxentius Donysius (1% Max), mdonysius@wwf.org.my,

RSPO & MPOB ?Didi CE'@W‘%T%%%%??@OKO W RRREEEDRE NI~
*’7 v PRS2 2 ENEHERMFTH Y | BAENH E D ATV RN Z &3
I:IALA éﬂf;o

T G Department of Environment (DOE) Sabah
H B 2012411 H 5 H, 15:15~16 : 40
[ Mr. Abdul Razak Abudul Manap, Director

Mr. Norazizi Bin Adinan, Principal Assistant Director (Development)

Other 2 officers
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HRHSE i RS GRmT)
AT RN LK (N 7T A U FFE)
TEME IR NEA

1.

MEEY I, o R L g 3ES° BBEC - SDBEC O i AN BIEE 1 |
FHEICET I ERINE 2T o1, (T 4 L7 ¥ —® Razak K135t H @ Sandakan
DU —r gy FIZHEMLTND),

DOE /31 38 4 @ Technical Staff 78 KK TE¥ L TW5b, B L~UL T,
Sandakan (Z 23238 V) . 20 4 @ Enforcement Team 23 i 55 L‘(b\é iz H 5 &
D).

DOE X #EHATE% 3L & #42H Processing D FFRd Al & 5- % . FFad Al SR8 D D5 Yuxt iR
AT/ TN DONEE=F2 ) 7 L, ML U THERTEZIRDRED Z &%
#, PRSI fERE Y OFE 0 H Y | )1 D 500 A — wuw (SN
FERIZER O BTV (SATREPS O RRERAY R % DRI & R Al 25
22,

MPOBﬁiﬁfoc«)ﬂ\éanmh X, BRSO EOTEET L. BFEXDOREDT
B QEREFES A FERES 5 720) OEMPTE TR T, BRI L TIEARY, F

72, MPOB [F4E ST/ "— LMD EZ MR T AT DE=H4 Y 7 LR

#1772 > TCWVWH DT, DOE &ITFFEAI O B L REIN R 5,

EPD | X EWHERE-CHLE /e &0 RIRETR UNDAFEE) HRORIEIZHHL L TW DO

2% LT, DOE [IKRRA A L GEIOEHE) ’ﬂ?éf‘%z‘))f‘o@ brown [}

LTS (L, BT LLHMEICT ST, ’Wﬁfﬁi))itﬁ
Ly B HHISREZITT2),

PN— DPEMETIC R 28 =42 U 71, AOFERE . TN Z L o

%ﬁ’%ﬁ FToONTWD, EXFIZH L TUIKEAT v T EBEATHEZITV, ik
FINCIEFFRRATREO T D 1 LB T~ D72 E 21770 9, homEFETIE, P
matEEE S A X —Fy FEIEA LY T AE A LOERE=X Y T %177
STWD, = AMPERIT, BEFOEENRH D720, TOEEZSLE LRWRY |
UTNHEA LDFHAY AT DHENTE R,

PN TIE, 77T v U RENICEEE R 2R K5, £ a1 LT POME %
%.W %%‘@—6 &ﬁlmu&bgﬂ‘(b }Z)

BREES U4 VT 35 GHEER) Tid, #EHFT S OBERIT BOD 100 ppm LA R %
5:&7%%%%&“?%“(1/\5%) YR ZU T i?’%ﬁzﬁ‘r@ |—n muj@?ﬁﬁ”
ELT20ppm UL FICT 5 Z ENERRILESN TS, FHTHE D LI FMmIC
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52 LTSN TS, DOE [TFFRRATSRM A KIC LIV AT E Y 21772 5 DT,
ERIZFEDN TR THOIFRAIORME L o TONITHRITE 2 (EMIZERF D
RHDHY ?2),

9. 20ppm LA FOBURIFFEM SN D DT, BAEFKIIF A 5215720, Polishing
Plant (?) <°Black Box (EERZREEEZED LI b D ?2) OEBEANFIAFEFNTND
N, BaF 4 2F v —OEMNAS T viable THIVUTIEN 5 ATHEMEN & 5,

ﬂl[mEmfd%meWWWmm$JkwifmﬁﬁA%%LLT%U\ﬁU%i
07T < TBYERIE O 72D O R E 21T/ > T\ b,

11. DOE I35 @ National University of Malaysia PN{Z Institute of Environmental
Management Z£f-> Tk | BRIEE =% U > 7 L HHICET 5 AMEREZIT/2-> T
W5,

TR S Ministry of Industrial Development Sabah

H R 2012411 4 6 H. 09 : 00~10 : 10

MHRa Mr. Thomas K.P. Wong, Principal Assistant Secretary
RS o b T —ES GEls )

FEE & B WA

1. BHZEY X, o HK & Frl s3> BBEC + SDBEC DMl AN BEE D |
HEICET D ERINE (T o T2, FE - BuT 0 AF v —VHIFIZT 5580
B MNFEBH Sz,

2. (WEH ® Department & OFGF LAV & [AARIZ) Ministry & LTI S — A JHPEEZEND
DFES O B EL 2 R EEFRE E LD, T O THRENEHEEET
b o7, LD Processing (S ML) 2 LZeho7z720is, EIRAHEE L
k%%b@kwiﬁﬂﬁoto%®ﬁéu%@\ﬂ_bﬁﬁ%f%mﬁm%ﬁk
EHABAR ZEAE L TV D,

3. Ministry IZERREZE TV . DA G~ ZAERREICHNEREREINET S
72D A A~ AT 2 ELIT - 72 GREE iﬁﬁ H 2 DIDR 7> 5 EAF 24 .
WEZOENZEIR ETHANELERHT T, MEEILEMBEFIITESRE SN
TUWRUN,

4. HILONA A~ ABERO R Z 72BEEAIX, A A~ 222V —FH 7% & DK
fE SR AT S Z & &2 LT }:) '5“(-3?)5 P NIFENREE L N D N T
AW DHDT, NA A~ ZAOEMNIIE( LS LECTER S Znad AR — K~ Ll
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10.

11.

TR B 720,

UL, @t IMifEfbZBR E L CTH BT Z I D E2ATHhHDIE, %
I LB T a2 RS TH D, Fin. BEMICHERITEFE
AR S D 2GRN 20T, INIRE ONA F~ ZBERIC ENUZ EDEEN H
LD, FOEWRTY, JICA FEEITIEF TR,

Ministry of Tourism Culture and Environment 73, ~ L —3 7 D43 & #fE L T,
Birlolang Island (?) W9 L ZATERT 4 AF ¥ —UHTEZ 7 2E— LT
HEDZ L GEMIIMER CXZenoTa),

Ministry DEZE/2 7' 1 7 Z LD 121X POIC THh % A3, Lahad Datu 7 7 A & — (i

KM (TN T~ AZ0EM LIEBERZFHBL, 56 LI D ANEATZD
CO R DRIEED &V | EFRBURN B IEFTER DT AN TV 2inole, 77 A
HZ—IZBWT, AL I W NVEIER LR TS R TN D, ZhbDT
TR =B A~ A e i D 2 L IdAlRen & OB M E % T 7=, WEREIE I
L7Zginoie,

PNR—NMPEEEIZB T 2 E R 2 A FEmORMBEN & Z £ THRAR OB,
il DPEFED BT EIRFE~ORUUTEE T D BRIFIX R < T 203, 73— A JHPEFED
O OWANZZBIFTIXE 272, BEOBALOEE ULITEERTN O TWD 2,
TIEHEVEA TR, FEITHIER IR S 720, O EENRZ W IT
VXN ASEE L,

Department Cl%, & 3 J-—=X° Exhibition DR 7s & 2 @ /AT, *y h T —
7w Fio TWDHD, PRIZIRY 285 5 DT IICAEZE & O #h% Welcome Th %,
7272 L. & Ministry - Department [ZFFR8 A4 /5 TILRWODO T, 7 rE—T 3 UM%
RITHR D 2 ARZEICHRBIT 2 Z LILTE RN,

Iy N — 7R aE— gL 0W) 2 LT ZIE, POIC L oHEHEL AL TH
A9 (EAOPOIC LHEHELE),

JCCX°PMC |Z Department 23 A >/ 3—¢L L TADHZ & AE I v a VAES LT
5 & sz -, WAL decision-maker TIX7Z2WVRAR T, A = A > X7 s

73,

R Institute of Tropical Biology and Conservation (ITBC), Univeristi
Manalysia Sabah (UMS)

FHOEPD LA T, A2 3= Ministry & L, EBEIZI3 Department 7> bR FEENHIE T 57
LoD LR T e b a— v Bl s o A% 72,
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ERE 2012411 H 6 H, 15:15~17 : 00

]
]

RE Dr. Abdul Hamid Ahmad, Director

pefHE o ik o —BR GRAEAT)

AT BAIN BILR (N 7T A U HRE)

gnAk FfEER QICATKRE)

TEEME D A

1.

FEHD T EE2HE O v a Y OFEE & RROMEHHN LN OIEE -T2,
Dr. Hamid (3 Dr. Homa 72 £/ 6 X w o a VORREIZET 27 ) —7 ¢ o 7V &%0T
TUNTARER,

HHERETH-72,. 7y =7 MIBIT 5 UMS OEENCET s E1T/e -7,
Dr. Hamid 1%, BIFENERE L2, UMS O T35 & Bt nAk 7 o= 7
NEEO—FEZHS Z LlX, TExDFEEDTL—L I~ HRAL, BELEZE7=7
DT T, RRAICEIFE L HiEE b OTETHDLEDI L ThoTz,

Dr. Hamid (X UMS (ITBC & 235 N7 m Y= 7 MI#ED 5 583 EErEIC
BRI A IZITICREINDEWI BT TH D Z ENERI N,

ITBC 295 EMSERIEICB T 281987 A 7 712BI LT, Dr. Hamid 2> 5 A
otz GEREIE), ZHLETAT T 2L VFEMCL, &b+ 5720ic, A
HHRN 12 AZAZHUZUMS TV —2 v a v 72 FEfidT 5 TETHDH, ©D
J—27 v a vy 7ORNI, UMS WERCTHIa#Ea 1T/ ) LD Z &,

W TIE, EFEESOR F RN O OWFSEa% e DIE R 23 % 2 BTV 5,
Dr. Hamid (ZAFZEIC LB 72 +3 72 ABF & GRS UMS 1213 H 5 & DR TH 5,

HARR) 7222158 0 J7 112 B8 L C, Sandakan O 225D % ¢ X ANIZERSL P E
DFua 7 NEEITRHEIAMBRICE LT, ey ML EERN bR
5HEDOFIEETHDHZ LD Dr. Hamid > Himx. Hvi-,

BT Z == s OFFEFAE D FREL A YEREIL, T oY= Fb A
DIUANWT L EZBPA LI E 2 A, MIEHEETITEREENRZY L-bOE KD
DHEHFITIH D Z & A Dr. Hamid 2> B8 2 Sz, GBI I IS 074 b )
BT 257TET, ZNHICEET A XHICHTH7m Y =7 EDOZHWNTE L
T, HIMEIZT 2 0E N H D T &R ST,

WFISIEENC R A EAIRICEI LT, UPM L &2 —TAMERH Y | HENL
HOhAZ LNz b, £, a7 MIEA X WARATREREA IC
BIL C. ITBCIIMh OB LR AR T DMLENDH D, 5D L ZARBGHEZEND D
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Db, RACHEEBETATEDTY—27 2 ay T, ZRHICELTHHESN
HREJCAMOHLEIIAOKRTHD Z LMz bit, XPIWICET 2D
a5 2 & NHER I,

ARG Environmental Protection Department (EPD) Sabah
HHF 2012411 H7H, 09:15~10:30
ARG Dr. Yabi Yangkat, Director

Dr. Jammy Gabriel, Deputy Director
Ms. Daisy Aioysus, Principal Assistant Director (Operation)
Ms. Nurfaeziane Novdin, Environmental Control Officer
mEENE - B GRS HT)
T X LD A

1 BMEHDIE, OB EFRFEREOFHEMRBHNOGE YD | FRICHT 5 HEE
JISBEEATIR T, FH BT 4 AT ¥ —VHEINITS T 2O L AR ST,

2. @D&E@E%Mh@?v& (2R 2R 3T 72 o417, DOE Sabah |35 # D 758
AIEEREC. EPD IZITFFRE AT OMERRIT N, EPD I3ERBEICEE I B INIE DI T OHEMR
R0 BRI, %% ZHISET 5 AEIX DOE, ZNLISME EPD & 72 - TV D78,
overlap 5 & ZAHHHEDZ L, DOE & Z & 720 | EPD [ZI3/KE A S <00k
AT T — LEBL L-OVZi3 Y, FREOST CRAEMBEDHAE LIS E . EPD
T KK 2258 %2 )kiE L, DOE & &R CHEEZIT I,

3. Fuvx/ MIEBITDHEPD OKENL, MESCHEOKRZZITRY, Buar 1 X
F X —VHIRORE~OREBLFEEE)ITE LTHUET A 2 L THD, £, UMS
INFERET HFFCFERZ BT E L CRGET 2&EE HH S 7255, PMC DA LN— L
Lf\éiﬁi@&ﬁmﬁé%iﬁ%%MTéo

4. Flo., TETNVHERETOREIZE L T, %meiﬂ%%*&vyﬁwﬁﬁﬁw‘
EOBENG, EPD IZHETRE L OERHH U, 7 /VHEMPT DR E FIEIC
FICETA 22 T T2 RN B DM 288 N, BREMB 2 1ED DIZ E S I,

5. 77 AF v 7% Bio Degradable ® % O HHFZE L THA LW E DFRREH V.

YATAEDBREE S v U T 4 GEF) OBETEHH S DOE NV NICHHFT 2272 2 & 2, INECT# & B U723 avh
HOBREEZREL, TOPITEHE D EPD % 1998 FEICHIL LTZ, T 9 LRI O S, DOE & EPD ORI 72
B@rHLEDZ L,
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6.

NRO I%, FMKEAOEFET, P3N TIX Ministry F72 (7 E-S1F 72 DT JCC IZ
RFEHEZHT Z LIL#EYITH 525, DIDR 1XJF72 DT, Ministry of Industrial
Development 23 JCC D A /X — L 70 5 _&E L OEHH VU, FEERIZIX, DIDR OF «
VI E—DEEREFLTEMTHZ IR TEAH>0nEL, e ba—v B
B A NR—bF X,

PMC (%, UPM @ Dr. Ali 3R ThH 2703, BB OFETH->TH,
THEMET 5 FED PMC 2 KFOHEIRNHEM THEE LB D D DOIXERHI T, A v
N—=T& D MBI ORET I LEMEKEFFOTH A S, Z9H LILEE, @FIX
HIFFHUR & INBOF ORFRE D 8 CiR R 2B % (Co-Chair) ,

TR S Palm Oil Industry Cluster (POIC) Lahad Datu
H B 2012411 A 7 H., 14 : 00~15 : 45
R Ms. Veve Lo, Manager

]

Ms. Lee Fei Szai, Senior Executive (Marketing & Sales)

Ms. Daisy P. Guriting, Assistant Executive (Marketing and Sales)

ARIEYE ik BB GHEOHT)

TEEME D A

1.

B HEY 1%, POIC @ Ms. Lee il LA LY ThhE Y. POIC Lahad Datu DA E
OBHEZ T, VBV EBRON—FRar—L ZOMPOICIZET AU —7 1L
v R 8B ATHE R,

T VUV N A ERINE %, O HR L B S 2S° BBEC - SDBEC D7
S Z TV, FEICET A ERIGE 2T oTz, FE - BuTd 0 AF v —TUHIk
W2k DRV LR S i,

#if] L 7= POIC % Lahad Datu @ POIC % %S « B HE R 3 5 &tk (AEAEZE) T,
Sandakan @ POIC X5l D42t (Sawit Kinabatangan & U 9 ZAE 78— Al 3E) 23T
Tpo TN 5,

Lahad Datu OFFE L2 D A, BIFE7 = — X3 O HP T, 7o2—X1 L 21
45 DA - THOFEBNEB L, EHIZHEINLTW5D, HAODEARAB WL D90
THHIASTWND, FOMEEELY  HR—IL, BKOBERHL AoTWDH, =2
(ET2/EFE?) NEBPICEE NI TWDEEDZ L GEIIAREH), ~L—27
EATIX, LDEO, KLK, FELDA, Kwantas 72 EDRKBEENA->TND ED T &,
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5. POIC Lanad Datu iZEAHE 6 THFRID | T, W CTEIO Hi7205, Sawit
Kinabatangan @ POIC Sandakan OB IZE72Z b, 50 HP 1%
http://www.sawitpoic.com/,

6. EFB & Mesocarp fiber IZB L CTix, 1405 2 a1 E TIXIRITEAGE T - 7223,
4%, POIC 2 &0, BB Z J — NV THOFEBD A, HEMFTII AL 4~ A
ZERGE LGSO T D, NA A~ A ZMECAFT HEL, £ ORI T
DB L DS D,

7. EFB 2o 7=3ETN 2 Bt e . A FEEOAFETYS FEEEAR) 231 hiidh
HEDZ L, FOMOIEE TSI LR O TS T, 77 7 vV EROIEIEZ B
e LTWbEDZ &,

8. W ARDOLGE, L F-o THEMRMBPHIKEL /RO T, EVRRAETIVERET H &
TE, FOEABEEICHRAT OIS NH o7, FFIZ Sandakan O #kIL, BFEE O
AR=ARAND N T v 7 DRE S EHL. BT TEOMORE S8R 8ol
KL<, aAMbEW, 2O &0 5, POIC Lahad Datu TIEH#ED Hrak - w1
$1%& Atulz, POIC Sandakan |3/ & 22 #E DB L2 Gt L TR WOEEER,

9. Sandakan 7>5 Lahad Datu & TIXRIE T2 B D L, B U~ H b DOt
BHH0 ., ME FEHI Y AT TERLS, AV R TR7 0 VBB H A
FITHIEEHRELTNDEDT L,

10. AE4MEH (11 A 9 H) 2. Innovasi Malaysia &\ 9 K2, NA A~ 2 &2TEH
LIS ESERBANA T v a v OREREZ KK TITRI LD E, 774 F—D
LB DT,

11. NA A~ ZAFIRHOEMIEL, 2 ZHFESEIERMEMA T eE—FLTWVD,
L)L, FEEORERDZ S BTl MaEfas LTnwb ) mandb b, POIC
IINA T ADE VR ADFTFREY A RIZED A TS DT, SATREPS B D7
DIZYH, EVRADEEY A RO HANHFEL OFE/HH Y,

12. POIC Lahad Datu & 7 vy =7 hOEHEDOARERE LTIE, Eurs s AFy—
Fi~DEEFERFZ, POICDA VT T AN T I F ¥ —0NdbD5 I L EE— /AR
AV D LDITMATIRYIATLOILE 90, EEEEZFHE L, R HEOF| HMEE -
WAZ ELIZWPOIC & bRIEN =T 2, HMRVIAATEHE LI WEDZ &

13. MPOB [3/3— AMEFEDOREE - BEOTRAI 252 5DT, 7mny=7 b
MPOB & B 7B AL E 2N B E T 5 & B & DIRE 2% T 7= (SATREPS DR
BRIV Rt e DR IZ D FFR A N ? ),

14, P SINBRFA, IO A A~ ZABROKEEZIF T, 3D~ AB &
TR LT\ Z LKA LTS, 8 E MR O MR BIRA S, ol
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DOERNARIE L, ERENDDITITEHE (BB "0 E DR,
POIC D X 912, L X HAITEI OGS 72 1T AU S BURF I3 & Hisk 720,

ARG Orix Leasing Malaysia
HHEF : 2012411 H 8 H, 14 : 00~15: 00
AR 2 LK. Deputy Managing Director & Chief Financial Officer

RS BE{SEC. Senior Japanese Business Coordinator
Mmoo B8 BEmAT)
FHE XD N

1. BEEVIX, AEO vy g LiilOHBORBENSIEE Y . KA EE%
IEA 7235 Orix OFEBICERICET M ER I o7,

A DA, RERIIERM OMEIC, REEHCR &7 ENE T, 62, &f L
VD27 OEEREZIKIZ LU Oix llOFIE R Ex2Edlz) — A &R THZ &
2725,

N

3. BBICIEMBTASTH B ZLITRY, FEOFRLN I A—SND, BH DMk
ﬁki%&@ﬁ%%f\ﬁ&@@mﬁ%f\ﬁﬁ IREEEN T V=7 FRA
HIDZ b, RFEHLEDRY —RAZL H DN, 5RO — A 3RS
BHOVLEEROTRNE LD, FEETOU —R1278 5,

4. JICANHEETEFZKTHEID, U—ALZFN I A NEHBLEL 2D Z LB 2
Wy V=2 FBFEIEFEIC3 DT, 12oEF vy v a7 a0 —0EETHI L, /T
BHNETHDLZ &, BRBRICGEBOMAEED Oix 127252 ThHhbH, L, &
BlDOEA. ICAILF v v a7 a—%20ET 5 MNE TRV L, REFEH DRI
AL, LEEBR-T, frEENgE 572459, EOMh& 2R L
FABAFE D7 T MR T, hAFEORENRHH D TY — AT 2613H 5,

5. 7uy= METRICRHEZ EITIEINCE T =2 RED-> T, v
— U7 OERTIE, V—AFT 26 mmiT ) — 2K O L LIBMENT 5, i)
KRELWD ZLIZhNE, < PTEREDFAA L MET X FDOEFH, UPM

MEHFTRE > T ND W) ZLEMMPDETHRIELTH LA D6, U—X
BHIZ D53 725D,

6. Orix X, FFEMIERET. Masidd - @R ELTORE, oA MER, i L& S
KRN OB, FHEATICA BRIUE, RIEEFRORTEE LD LT
Hk 5,
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7.

10.

11.

12.

JCA DS THH DM EFZIRE LG A. V—AZNEZW D et b 5, B3
TEHHEDa b T X — (RE =T ) 77E) NEE LV, 22
BIHZER 2 RET 5O ThHILUL, EEIZERSE, Orix 2D OFRITEF> T
HMN, EFEHEEEIIIHEVHIITE R0,

WBICEZD ELZ ) LERMIIRE O BITIT R 513, U — R 35 2 #HWo T,
LRI oSN~ L —oTI2h DM, 7272L. ICANT T4 7 FT
HHZ L L, RHMNLEERTE, i LEHETICANELEEZFHF>TRLHDT, £
K=H740Frvxn)—A, Rty Fa2U— HERZFUFR), Ny 7 —2A
R ENELERTNE LIV,

ARBR R OB ARS CEFE ~DORER) I 2Rk i, Orix o) — A
DORBEETTITERTE 5,
V—Z2DKEINITZNC R 2002 BEOMMGE E, JICA~ L — T HEATE D
BRINEE LW, [Fav=7 b EOEKIT, JICAPMEEANITR D EDTY
DL 72D THA D,

U — ZAZHNIRBAR AT AR D Ly BTN D U — ANEE 5,
FHNIHA AR CEFED ) — ARV EFA ) Z 220 —FBHDIENT 2 W AT

AP ZEN D Z LI D, &I W L, SRIOBE . 774 7~ RN JICA
DT, RS EI1T Vs EE S,

[ Malaysian Palm Qil Board (MPOB)

ERE 20124211 H 9 H., 09 : 30~10 : 45

T

R Dr. Lim Weng Soon, Director, Engineering and Processing Research

Division
Dr. Hj. Zulkifli Ab. Rahman, Head of Milling & Processing Unit,

Engineering & Processing Division

Dr. Astimar Abdul Aziz, Head of Agro Product Unit, Engineering and
Processing Research Division

Mr. Ir. Ravi Menon, 1* Grade Steam Engineer, Senior Research Fellow,
Engineering and Processing Research Division

maHEE - i RS GHmAT)

TEME R NA
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[EEN

10.

FEED X, B0 BB L HRFEEOFEMARBANOHRED . FRICHET L EE
ISBEEATIR T, FH BT 4 AT ¥ —VHEINITS T 2O L AR ST,

VT, MPOB Of#re & ENZRI L TR H 0 . 123> Fred . R&D, B
WRE) OIEENZET 2R S -7- GEREIE), £/, MPOA &£ MPOC & ®
HEISHEOFA L . FFERA[TO DOE & D HROEW bt &7z, DOE & 134F
IHEEE L TN e D b,

MPOB @ R&D #FHIZBA L T, 73— AiMZRe b L 72 R THRARDOMIZERER T, £
DIFFEE RS % < WHET —~iEH b 2V, KRR E D/ DML TITH -
TWRWEE S, MPOB 2MEHE L TE Y, ZOXRHH > TV DAt dH 5 &
D &,

EFB ORELE L CORRDOIMIE LA TE Y, EFB 3k E L TRV & %
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SECTION A2 : STATUS OF BIODIVERSITY IN SABAH

2.1 SABAH — THE CENTRE OF MEGABIODIVERSITY

Sabah is renowned internationally for its remarkable biodiversity and iconic wildlife
species. It is the only Malaysian state to have significant populations of orang-utan, Asian
elephant, Malayan sun bear and proboscis monkey, all species that are under pressure
throughout their natural range in Southeast Asia. Sabah represents the best hope for
these species to continue to survive and thrive. The Sumatran rhinoceros which is
critically endangered also occurs within the forests of Sabah. An astounding array of
birdlife, fish, reptiles, amphibians and invertebrates occupy Sabah’s diverse tropical
ecosystems on land and sea. The diversity of plants and fungi is no less impressive and
many of these are found nowhere else in the world. Many parts of Sabah have hardly
been explored and we anticipate that many more new species stand to be discovered in
the future. This is our heritage.

2.2 TERRESTRIAL WILDLIFE

The diversity of mammal and bird
species in Sabah is relatively well
documented (Table 2-1). Reptiles, ota he ota he
amphibians and fishes are less : :

Table 2-1: Diversity of major fauna groups in Sabah

Mammals 206 31

thoroughly inventoried and new Birds 35 oS
species continue to be discovered. Reptiles 215 28
Other than insects such as Amphibians 112 6
butterflies, moths, beetles and Freshwater Fishes 155 ?
social insects, invertebrates have Invertebrates 150,000? ?

Sources: Payne and Francis Reprinted 2007, Phillipps and Phillipps 2009,

not been extensively studied. The 10C Wold Bird Names 2011, Das & Yaakob 2007, Chin 1990, IUCN 2011

vast majority of invertebrates in

Sabah remain largely undescribed.
2.2.1 Mammals

There are 206 species of terrestrial mammals in Sabah classified into 104 genera and 31
families (Table 2-2). The most species-rich groups of Sabah’s mammals are the bats (86
species) and rodents (58 species). Three mammalian orders are each only represented by
a single local species, i.e. the pangolin, the elephant and the flying lemur, making these
orders more vulnerable to local extinction. A previously thought extinct species - the
hairy-nosed otter — was recently recorded in Sabah after an absence of more than 100
years.
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Table 2-2: Mammals in Sabah

Order & No. of Species

Representants species

Eulipotyphla 9 Includes the moonrat, lesser gymnure, house shrew, black shrew, Savi’s

Shrews and pigmy shrew, Sunda shrew, South-East Asian white-toothed shrew.

gymnures Kinabalu shrew (VU) and the Bornean Water Shrew (EN).

Scandentia 8 Includes the pentail treeshrew, common treeshrew, Mountain

Treeshrews treeshrew, lesser treeshrew, slender treeshrew, large treeshrew,
striped treeshrew and smooth-tailed treeshrew.

Dermoptera 1 Only one representative, the flying lemur (or colugo).

Flying lemur

Chiroptera 86 The most species-rich order in Sabah. Threatened species include the

Bats bare backed rousette (VU), Ridley's roundleaf bat (VU) and Tomes' false
serotine (VU) and the Flores woolly bat (VU).

Primates 10 Includes the Bornean slow loris (VU), Western tarsier (VU), Hose’s

Prosimians, langur (VU), maroon langur, silvered langur, proboscis monkey (EN),

monkeys and long-tailed macaque, pig-tailed macaque (VU), Miiller's Bornean gibbon

apes (EN) and Bornean orang-utan (EN).

Pholidota 1 Only one representative, the Malayan pangolin (EN).

Pangolin

Rodentia 58 Threatened species include the ear-spot Squirrel (VU), whiskered flying

Squirrels, rats and squirrel (VU), Vordermann's flying squirrel (VU), smoky flying squirrel

porcupines (EN) and tufted ground squirrel (VU).

Carnivora Civets, 24 Threatened species include the Hose’s civet, otter civet, banded civet

otters, mustelids, (VU), binturong (VU), hairy-nosed otter, Bornean ferret badger,

cats mongooses Bornean bay cat (EN), flat-headed cat (EN), Sunda clouded leopard

and bear (VU), marbled cat (VU), collared mongoose and sun bear.

Proboscidea 1 Only one representative, the Asian elephant (EN).

Elephant

Perissodactyla 1 Only one representative, the Sumatran rhinoceros (CR).

Odd-toed

Ungulates

Artiodactyla Even- 7 Includes the bearded pig (VU), lesser mouse-deer, greater mouse-deer,

toed Ungulates red muntjac, Bornean yellow muntjac, sambar deer and tembadau (or
banteng) (EN).

CR: Critically endangered, EN: Endangered, VU: Vulnerable (IUCN 2011)

photo Photo

Sun bear is listed as Vulnerable under the
IUCN Red List of Threatened Species.

Bornean population of Asian elephantis a
genetically distinctive sub-species which is
found nowhere else
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Sabah harbours some mammal populations of
global significance. Sha et al. (2011) estimated that | photo
Sabah’s population of about 6,000 proboscis
monkeys (Nasalis larvatus) may represent a third of
the world population of this Bornean endemic. It is
estimated that there are about 11,000 Orang-utans (Pongo pygmaeus morio) in Sabah,
one of the largest in the world and of exceptional conservation importance. Sabah is also
home to the Bornean population of Asian elephant (Elephas maximus) with an estimated
population of 2,000. This represents about 5 percent of the world Asian elephant
population. Moreover, the Bornean population is a genetically distinctive sub-species
which is found nowhere else. The critically endangered Sumatran rhinoceros
(Dicerorhinus sumatrensis) occurs in the eastern lowlands of Sabah, although it is likely to
number only 40 individuals.

The Sabah orang-utan population is
one of the largest in the world

Eighty-six (about 40 percent) of all Sabah mammals have been given some sort of
conservation risk status. Six mammal species are totally protected in Sabah (under the
Schedule 1, Part | of the Wildlife Conservation Enactment 1997), i.e. the Sumatran
rhinoceros, the orang-utan, the sun bear, the proboscis monkey, the clouded leopard,
the dugong and the Asian Elephant.

Seven species of mammal are considered endemic to Sabah. These include two species of
shrew, two species of bat, two rat species and one species of badger (Table 2-3).

Table 2-3: Endemic mammals of Sabah

English name ‘ Scientific name Habitat
Black Shrew Suncus ater Montane (Kinabalu)
Kinabalu Shrew Crocidura baluensis Montane (Kinabalu)
Gomantong Myotis Myotis gomantongensis Lowland
Coppery Pipistrelle Pipistrellus cuprosus Lowland
Mountain spiny rat Maxomys alticola Montane
Bornean pithecheirops Pithecheirops otion Lowland (Danum Valley)
Bornean ferret badger Melogale everetti Montane
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2.2.2 Birds

352 bird species from 65 families have been recorded in Sabah (IOC World Bird Names
2011). Three species are considered endemic to Sabah (Phillipps and Phillipps, 2009).
Two of these - the Bornean falconet, the world’s smallest bird of prey, and the black-
headed pitta - are mostly found in lowland forests. The third endemic species, the
friendly bush warbler, has only been recorded in montane habitats.

Lowland forests of Sabah harbour the greatest diversity of bird species. Lowland
specialists include the Bornean ground cuckoo, great slaty woodpecker, blue-headed
pitta, Bonaparte’s nightjar and bristlehead. Characteristic residents of hill and
submontane forests include the Bulwer’s pheasant, orange-breasted trogon, Hose's
broadbill, banded and blue-banded pitas. As altitude increases, the number of bird
species decrease but endemism increases. Characteristic upper montane birds include
the island thrush, friendly bush warbler, pale-faced bulbul and fruit hunter.

Characteristic birds of peat swamps include the wrinkled hornbill, hooked-billed bulbul,
grey-chested jungle flycatcher, scarlet-breasted flowerpecker and fiery minivet. Kerangas
or heath forests are rare habitats that typically harbour species such as the white-
chested babbler, hooked-billed bulbul and thick-billed flowerpecker.

The birds of freshwater swamps, rivers and lakes
include herons, egrets, bitterns, stork, darters and | photo
other waterbirds. Specialised and rare species
include the Storm’s stork and the oriental darter.
Typical mangrove birds include the ruddy kingfisher,
great tit, mangrove blue flycatcher, mangrove
whistler, lesser adjutant, herons and migrant
waders.

Freshwater swamps and mangroves
area are important habitat for
waterbirds.

Over 240 bird species are migrants or vagrants to Borneo. It is estimated that about 15
million birds reach Borneo each winter from Siberia and North East Asia and a smaller
number from Australia and Java. The corridor through which these waterbirds migrate is
known as the East Asian — Australasian Flyway. Stretching across 22 countries, it is one of
eight major waterbird flyways recognised around the globe. Forest migrants to Sabah
include the Asian brown and mugimaki flycatchers, grey nightjar, Siberian blue robin and
brown hawk-owl. Migrants are most common in coastal habitats. Pulau Mantanani, Pulau
Tiga, Klias wetlands, the Kota Kinabalu area and Pulau Layang-Layang are important
stopover sites for migrant waterbirds. The Lower Kinabatangan — Segama Ramsar Site is
also an important stop-over site along the East Asian Australasian Flyway, particularly for
the Chinese egret (Lackman & Manokaran 2010).

Sabah Biodiversity Strategy
Issue : Draft 7 (18 June 2012) A2-4

116



Sabah has 14 Important Bird Areas (IBAs). These are areas being globally important
habitat for the conservation of birds (Aiken et al, 2005) (Table 2-4).

Table 2-4: Important Bird Areas for Sabah

»
POrtd bira Are

Crocker Range Park

Hill forest, sub-montane forest, montane forest

Kinabalu National Park

Hill forest, sub-montane forest, montane forest

Trus Madi Range

Hill forest, sub-montane forest, montane forest

Kinabatangan Floodplain

Mangrove forest, intertidal habitat, peat swamp forest, freshwater
swamp forest, floodplain lakes, lowland forest, karst/caves

Danum Valley

Lowland forest, hill forest, sub-montane forest

Maliau Basin

Lowland forest, hill forest, sub-montane forest, montane forest,
tropical heath forest

Tawau Hills Park

Lowland forest, hill forest, sub-montane forest

Tabin Wildlife Reserve

Lowland forest, hill forest

Klias Peninsula

Mangrove forest, intertidal habitat, peat swamp forest, freshwater
swamp forest, lowland forest, tropical heath forest

Kabili-Sepilok Forest Reserve

Mangrove forest, lowland forest, hill forest, tropical heath forest

Kulamba Wildlife Reserve

Freshwater swamp forest, lowland forest

Sipadan Islands

Offshore islands, coral reefs, beach forest

Mantanani Islands

Offshore islands, open sea, beach forest, karst/ caves

Tempasuk Plain

Mangrove forest, freshwater swamp forest, lowland forest, open sea,
secondary forest, farmland

Source: Aik et al. (2005)

2.2.3 Amphibians and reptiles

112 species of amphibians and 215 species of reptiles have been recorded in Sabah

(Table 2-5). A relatively high number of species have been discovered or recognised as

new only in the last half a decade??? and the figures are expected to increase as more

field surveys and detailed molecular examinations are undertaken.

There are 111 species of frogs described from Sabah. It is thought that this represents
only a fraction of actual species diversity, particularly as montane areas remain
incompletely explored. To date, only one species of caecilian (a group of amphibians that
superficially resemble earthworms or snakes) has been recorded in Sabah - Ichthyophis
monochrous (Malkmus et al., 2002).

A total of 123 snake species (28 families) and 76 lizard species (10 families) have also
been recorded in Sabah (Das & Yaakob 2007).
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Table 2-5: Amphibians and Reptiles in Sabah

Total Number of

Taxonomic groups Species Total Number of Families
Described
Amphibians 112 6
Frogs 111 5
Caecilians 1 1
Reptiles 215 28
Snakes 123 11
Lizards 76 10
Crocodiles 1 1
Turtles, terrapins and tortoises 14

Source: Das & Yaakob (2007), Malkmus et al. 2002, Graeme Gillespie, pers. comm.

The estuarine crocodile (Crocodylus porosus) is widely distributed in Sabah, inhabiting
mangroves, river basins, freshwater swamps and oxbow lakes. It has also been
encountered more than 20km off Sabah’s east coast. The population of estuarine
crocodiles in Sabah was on the verge of collapse in the mid-80s due to overexploitation
but has recovered since then. The population is now estimated to be between 13,000 to
15,000 (Sabah Wildlife Department, 2002). The estuarine crocodile has been listed as a
Protected Species under the Sabah Wildlife Conservation Enactment (1997).

2.2.5 Invertebrates

The diversity of Sabah’s invertebrates is extremely high. However only a fraction of the
state’s invertebrate populations have been studied and this vast group of animals
remains substantially unknown. The few studies on insect taxonomy that have been
conducted in Sabah have primarily focused on charismatic insect groups such as the
butterflies and moths, beetles, wasps, termites, ants and bees.

An estimated 936 species of butterfly are found in Borneo, 94 of which are endemics.
Moths are particularly species-rich and are commonly divided into the bigger
macromoths and the smaller micromoths. Just over 4,000 species of macromoths are
known from Borneo (Chey, 2007). The Sabah Forest Insect Museum in Sepilok houses
more than 2,400 species of macromoths with 18,000 pinned specimens. A total of 106
families of beetles have been recorded in Borneo. There are about 1,700 species of
beetles from 89 families in the collection at the Forest Research Centre in Sepilok,
Sandakan (Chung 2003).
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2.3 TERRESTRIAL ECOSYSTEMS AND PLANTS

2.3.1 Forest Ecosystems

Forests cover about _% of the land area of Sabah (Figure x.x). Almost all of Sabah’s
natural forests can be classified as evergreen tropical rainforests, as the state is located
in the equatorial region and experiences a wet tropical climate. Sabah’s rainforests are
extremely diverse with many pockets of different floristic assemblages present across the
State. The high floristic diversity is closely correlated with variation in topography and soil
conditions. The existence of a significant elevation range (0 - 4097 m) influences
altitudinal zonation within the ecosystems.

The most extensive terrestrial ecosystems in Sabah are disturbed forests, which have
undergone one or more logging cycles, or have been previously cleared for shifting
agriculture. Remnants of primary forest are now confined to a number of protected areas
and mainly steep slopes or remote locations within the Forest Reserves.

Table 2-6 : Natural ecosystems in Sabah

Ecosystem Status Remarks

Sub-alpine Not e Only found on Mt Kinabalu. Human threat is negligible, although
threatened threatened by prolonged periods of drought. Climate change may pose
a threat in the future.
Montane Not o Large extents of this ecosystem are gazetted as state Parks and Class |
threatened Protection Forest. Threatened by prolonged periods of drought. Climate
change may pose a threat in the future.
Dipterocarp Threatened e The most productive ecosystem (in terms of timber). Harbours high

diversity of flora and fauna. Formerly the most widespread ecosystem
in Sabah. The coverage of pristine dipterocarp forest is however
limited.

e Almost all of the dipterocarp forests on State Land have been converted
to plantations. In the permanent forest estates, especially Class I
Commercial Reserve, most of these ecosystems have been damaged
due to repeated logging in short cutting cycles.

Kerangas Threatened e This ecosystem which is known for high levels of plant endemism is

(Heath) confined to small locations characterised by distinctive sandy soils.
Most of the coastal heath forests are gone. There are pockets of inland
heath forests in the Sook and Pendawan plains and scattered
throughout the Upper Padas.

e Highly vulnerable to wild fires —a number of these forests have been
damaged by fire.

Ultramafic Not e Steep and mountainous ranges with V-shaped valleys dominate this

threatened ecosystem. Most of these ecosystems are protected in state parks, Class
| Protection Forest, Class VI Virgin Jungle Reserve, as well as
conservation areas within FMUs.

e Although not threatened, ultramafic forests are extremely important for
conservation, as they are globally rare — Sabah has the largest extent of
ultramafic outcrops in Malaysia and the third largest extent in the world
(Chung, 2006). They harbour a high number of endemic plant species.
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Limestone Threatened* ¢ Of limited extent in the state. Important for the in situ conservation of
plant species that are endemic to limestone.

e Large limestone outcrops in Sabah are protected under Class |
Protection Forest and Class VI Virgin Jungle Reserve. However, they are
still vulnerable to quarrying.

Beach Threatened e This ecosystem is mostly found on State land, which has largely been
converted for urban development and settlements. In particular, most
of the beach forests on the west coast of Sabah have been lost to
development.

e The only protected beach forest is at Pulau Tiga. There is a need to
protect endemic plant species found on Pulau Semporna.

Mangroves Not e Almost all of Sabah’s mangroves are protected under Class V Mangrove
threatened Reserve.
Peat swamp Threatened o This unique and fragile ecosystem was estimated to have once covered

about 100,000 ha. However to date about 80 percent of the peat
swamp forests of Sabah have been lost due to peat fires, logging and
urbanisation.

Freshwater Threatened e Virtually, the entire ecosystem has been disturbed and converted into
swamp secondary forest as well as oil palm estates.

Source: Based on data by SFD

Almost half of Sabah’s land area falls within the State’s Permanent Forest Estate (Table 2-
7), which comprises a network of Forest Reserves. Forest Reserves in Sabah fall within
seven functional classes for both productive and conservation purposes. Areas
designated as Commercial Forest (Class Il) encompass over 70 percent of the Permanent
Forest Estate. These areas are responsible for the continued production of timber.

Table 2-7: Permanent Forest Estate in Sabah, 2010

Forest Reserve Classes Area (Ha)
Class | Protection Forest 466,757
Class Il Commercial Forest 2,550,022
Class 11l Domestic Forest 6,919
Class IV Amenity Forest 16,359
Class V Mangrove Forest 326,487
Class VI Virgin Jungle Forest 103,038
Class VII Wildlife Reserves 137,065
Total 3,606,647

Source: Sabah Forestry Department

2.3.2 Plants

The diversity of wild plants in Sabah has yet to be fully inventoried. The Tree Flora of
Sabah and Sarawak project initiated in 1992 though collaboration between the Sabah
and Sarawak Forestry Departments and the Forest Research Institute of Malaysia (FRIM)
is the most important taxonomic project and the first systematic modern attempt to
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document the important tree families of these two States. The project, which has since
published six volumes containing 72 families, is expected to produce seven volumes in
total to document the estimated 4,000 tree species found in the two states. So far, the
project has listed 432 species endemic to Sabah and Sarawak. The Flora of Sabah and
Sarawak project, which will record an estimated 12,000 non-tree species, is expected to
commence in 2015 (Saw and Chung 2005).

Certain plant groups such as the orchids, gingers, hoyas, rhododendrons and nepenthes
have attracted sustained interest among enthusiasts. A number of monographs produced
in recent times such as the Nepenthes of Borneo (Clarke 1997), the Orchids of Borneo
(Beaman et al.,, 2001), the Rhododendrons of Sabah (Argent, et al., 2007) and the
Etlingera (Zingiberaceae) of Borneo (Poulsen, 2006). In addition, detailed checklists have
been collated for specific areas where floristic expeditions or collections have been
conducted; these generally involve areas within the State Parks, Forest Reserves and
other proposed protected areas. Mount Kinabalu, which is recognised as one of 234
primary centres of plant diversity in the world (Martin et al., 2002) is probably the most
studied site in the state.

Legal protection for wild plants in Sabah is provided through the Wildlife Enactment
1997, the Forest Enactment 1968 and the Parks Enactment 1984. All of these laws place
restrictions on the removal or damage of plants from areas reserved under the
respective enactments. The Wildlife Enactment 1997 regulates the collection and sale of
Totally Protected Plants and Protected Plants listed in the enactment (Table 2-8).

Table 2-8 : Totally Protected and Protected Plants under the Wildlife Conservation Enactment

Schedule ‘ Plants

SCHEDULE |, PART Il
(Section 54(1)(a))
Totally Protected Plants

Nephentes Rajah spp. — PeriukKera
Paphiopedilum spp. — OrkidSelipar
Rafflesia spp. — Rafflesia

Tetrastigma spp. — PokokPerumahRafflesia

SCHEDULE II, PART Il
Protected Plants

Caryota spp. —Botu

Ceratolobus spp. — Rotan
Corypha — Gabang

Cycadaceae — Pakulaut

Cytoceae — Paku

Zingiberaceae — HaliaHutan
Nenga spp. Pinang Hutan
Orchidaceae — AnggerekHutan

. Podocarpusspp (Commercial spp)
10. Rhododendron spp. MawarHutan
11. Livistonia spp. Silad

12. Arengasp — Polod

WooNOOREWDNDPERIRWNPR
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Sabah Forest Department, Sabah Parks, Sabah Museum, Sabah Agriculture Department
and Universiti Malaysia Sabah maintain important collections of both preserved and
living plant specimens. The Forest Research Centre at Sepilok alone has a herbarium with
over 250,000 specimens.

The Agriculture Department, through its Agriculture Research Station in Tenom has
assumed a key role in terms of ex-situ conservation. Its expansive collection of rare
species from a number of plant groups, including orchids, fruit trees, gingers, and hoyas
serve as a critical gene bank, especially for rare species that have limited distribution in
the wild. For orchids, the centre has adopted a strategy of producing large quantities of
seeds and seedlings of rare and desirable species for distribution to other institutions and
onwards to orchid breeders. This is a strategy to depress the market value of such
favoured species and make it less worthwhile for commercial collectors to smuggle
specimens removed from forests.

2.3.3 Wetlands

There are many wetlands in Sabah. The Malaysian Wetland Directory (1987) lists 20
wetland sites in Sabah which fulfil the Ramsar criteria as Wetlands of International
Importance. These areas cover an estimated 1,773,132 hectares. Wetland ecosystems in
Sabah are classified as follows:

Table 2-9 : Types of Wetlands in Sabah

Saline and brackish wetlands Mudflats
Mangroves
Brackish wetlands Nipah swamps
Freshwater wetlands Coastal (freshwater) lagoons

Freshwater swamp forest
Peat swamp forest

River floodplains

Oxbow lakes

Other natural lakes

Mud volcanoes

Riverine bank vegetation
Highland swamp forest

Cultivated and artificial wetlands Open padang
Sago

Paddy
Aguaculture ponds

Dams and reservoirs

Source: Davison (2001)
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Mangroves
One of the largest wetland type is the mangrove forest. Sabah’s mangroves occur largely

along the east coast, facing the Sulu and Sulawesi seas. Sabah, with 326,000 hectares,
has the most extensive coverage of mangroves in Malaysia. A total of 320,521 ha of
mangroves are classified as Permanent Forest Reserve (Class V) under the Forest
Enactment 1968 (SFD 2008). The mangroves at the Lower Kinabatangan — Segama area
form the 78,803 hectare Ramsar site, Malaysia’s largest.

Mangrove ecosystems in Sabah provide a multitude of services. They play an essential
role in protecting the coastline against strong winds and waves, and erosion. They are
important as breeding and nursery grounds for fish and crustaceans, and play an
important role as biological filters and carbon sinks. Sabah’s mangroves support a variety
of endangered species of wildlife such as proboscis monkey, estuarine crocodile, and the
lesser adjutant stork as well as a many other highly specialised species whose survival
depends on mangrove ecosystems.

Nipah swamps

Nipah swamps are tidal, mono-specific stands of the palm Nypa fruticans. Nipah in Sabah
occurs in association with mangroves, often lining the tidal reaches of rivers and forming
huge swamps in delta areas such as the Klias Peninsula. They serve as refuges for the
estuarine crocodile and provide roosting areas for waterbirds such as the egret roost at
Padas Damit.

Freshwater Swamp Forest

Most of the remaining freshwater swamp forests in Sabah are located along the east
coast. Freshwater swamp forests occur on permanently or seasonally flooded soils with
over 35 percent mineral content, normally in a zone along the lower reaches of certain
rivers. It also occurs around freshwater lake systems. This forest type is species-rich
compared to mangroves. Trees of freshwater swamp forests are of economic importance

for their timber value and flood-mitigation function. These habitats are of significant
conservation importance for large mammal species.

Peat Swamp Forest
Most of the peat swamp forests in Sabah are found in the Klias Peninsula. Peat swamp

forest is valuable as a sustainable timber resource and for flood-mitigation and water
supply. Peat swamp forests are used by endangered mammals such as the Sumatran
rhinoceros, proboscis monkey and two subspecies of banded langur (Presbytis
melalophos, P.m. chrysomelas and P.m. cruciger) both of which are endemic to the peat
swamp forests of northwestern Borneo and are probably endangered.
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Oxbow Lakes

Oxbow lakes occur mainly along the
meandering lower reaches of the
Kinabatangan, Sugut and Segama rivers.
They support rich freshwater fish
populations, and may be fringed with thick
floating mats of vegetation. The more
remote oxbows provide some of the last
remaining suitable breeding habitat for
estuarine crocodiles.

An oxbow lake at the Kinabatangan floodplains. Oxbow
lakes support fish, crocodiles and other aquatic lifeforms

River Systems
There are 78 river systems in Sabah. The

largest rivers in terms of discharge are the Kinabatangan River, Padas River and Papar
River. The Kinabatangan River is the longest river in the state and the second longest
river in Malaysia. It spans 560 km from its headwaters in the mountains of southwest
Sabah, to its outlet to the Sulu Sea, east of Sandakan. The Kinabatangan floodplain is
known for its remarkable wildlife and wetland habitats such as riverine forest, freshwater
swamp forest, oxbow lakes and mangrove swamps at the coast.

Freshwater fishes of Sabah are diverse and inhabit a great variety of habitats ranging
from small torrential streams to estuarine, highly acidic ecosystems and alkaline waters.
The A total of 155 freshwater fish species, including twelve exotic species have been
recorded so far (Inger and Chin 1990). Fish diversity in Sabah is inadequately inventoried
and the true number of freshwater fish species in Sabah is likely to be considerably
higher.

Marshes

There are relatively few open marsh areas in Malaysia. Kota Belud Bird Sanctuary on the
Tempasuk Plain in northwestern Sabah consists of freshwater marshes together with a
complex of other wetland habitats. It is known to be of importance to resident and
migratory waterbirds. Another marsh, Padas Damit in the Klias Peninsula, is known to
support waterbirds and estuarine crocodiles.
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2.3.4 Terrestrial Protected Areas

Sabah has a long history of setting aside vast
areas for conservation. The Master List of
Sabah’s protected areas has 93 named
protected areas covering about 1,174,398 ha of
land (Figure 2-x), representing about 15.95
percent of Sabah’s land area (Payne, 2006). This
figure of 15.95 percent exceeds the target set by
the 1992 Sabah Conservation Strategy, i.e. for at
least “10% of Sabah’s land area to be retained as
totally-protected forest habitat”. Some of the
more well-known protected areas include the
Kinabalu Park, Crocker Range Park and the Tabin
Wildlife Reserve (Table 2-10).

Kinabalu Park was gazetted as protected
area in 1964.

The majority of these areas, which are all owned by the state and managed by a specified
government authority, gazetted under either the Land Ordinance 1930 (as reserve for
conservation purposes), or Parks Enactment 1984 (as a Park), or Wildlife Conservation
Enactment 1997 (as Wildlife Sanctuary), or Forest Enactment 1968 and its subsequent

amendments (as Forest Reserve).

Table 2-10 : Ten of the largest terrestrial protected areas in Sabah

Protected area Area (hectares) IUCN Category
Crocker Range Park 139,919 Il
Tabin Wildlife Reserve 111,971 v
Kinabalu Park 75,381 1]
Maliau Basin Conservation Area 58,840 1]
Ulu Kalumpang Protection Forest Reserve 51,118 v
Danum Valley Conservation Area 43,800 Il
Tawau Hills Park 27,972 1]
Lower Kinabatangan Wildlife Sanctuary 26,103 v
Tawai Protection Forest Reserve 22,697 1
Kulamba Wildlife Reserve 20,682 [

Source: J. Payne, 2006
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24 MARINE ECOSYSTEMS AND SPECIES

Located within the Coral Triangle Region and Sulu-Sulawesi Marine Ecoregion, the marine
biodiversity found within the coastal waters off Sabah are among the richest in the
world. The coastal waters off Sabah span an area of 5,436,000 ha while the total length
of the coastline is about 4,328 km.

2.4.1 Marine Protected Areas

About 1.95% (102,001 ha) of Sabah’s coastal waters are protected at present (Table 2-
11). This figure will increase substantially once the proposed Tun Mustapha Park (1.02
million ha) is gazetted.

All of these marine protected areas are gazetted under the Parks Enactment 1984 (as a
Park) except the Sugut Islands Marine Conservation Area (SIMCA) which was gazetted
under the provision of the Wildlife Conservation Enactment 1997. Sabah’s marine
protected area legislation is stronger as compared to other States in Malaysia as both
land and surrounding marine waters are included within its marine protected areas
hence allowed better planning, management and control of both inland and coastal
developments within the protected areas.

Table 2-11 : Area of sea protected in Sabah

Management Area of Sea
Name )
Authority protected (ha)

Pulau Tiga Park Sabah Parks 15,193
Tunku Abdul Rahman Park Sabah Parks 3,711
Tun Sakaran Marine Park Sabah Parks 35,000
Turtle Islands Park Sabah Parks 1,725
Pulau Sipadan Sabah Parks 60
Sugut Islands Marine Wildlife Department 46,312
Conservation Area

Total area of sea protected 102,001

Source: NRE (in prep.).

2.4.2 Coral Reefs

Sabah has the largest concentration of coral reefs and reef fishes in Borneo (Oakley et al.
2000). The southeast and northeast shores of Sabah and the Spratly islands in the South
China Sea are most notable for coral reef development. The waters off Sabah’s north and
east coasts are part of 7-nation Coral Triangle Initiative.

Sabah Biodiversity Strategy
Issue : Draft 7 (18 June 2012) A2-14

126



Sabah supports over 75% of the coral reefs in
Malaysia. There are about 252 species of hard
corals from 71 genera recorded in the coastal
waters off Sabah. Some of the significant genera
recorded include Acropora, Montipora, Fungia,
Porites, Pavona, Leptoseris, and Lobophyllia. The
most extensive reefs occur on southeast of Sabah,
around the islands such as Sipadan Islands and

®Derrick
Tun Sakaran Park.

Sabah supports over 75% of the coral
In addition to the high diversity of coral species, reefs in Malaysia

coral reefs in Sabah also support rich assemblage
of marine life including reef fish, molluscs, echinoderms, bivalve etc. The Semporna

Ecological Expedition organized by WWF and various local and international Universities
in 2010 has recorded over 756 species of reef fish and 90 species of coral shrimps in the
coral reefs.

2.4.3 Seagrass

In Sabah, seagrasses are mainly distributed on the west and southeastern coast. The
seagrasses usually grow on substrates such as sand, muddy sand and coral rubbles; and
can be found in the semi-enclosed lagoon, sub-tidal and inter-tidal area to a depth of
2.5m.

On the west coast of Sabah, seagrasses are found intermix with coral reefs at the sub-
tidal area of islands in Tunku Abdul Rahman Park, P. Labuan and Pulau Mengayau.
Besides that, patches of segrasses were also recorded in the semi-enclosed lagoon at
Sepangar Bay, Sg. Salut, Sulaman lake, Tg. Mengayau and Bak-Bak.

At the northern of Sabah, seagrasses were reported near the coast of P. Banggi and P.
Balambangan. Offshore islands of P. Selingan, P. Maganting, P. Tabawan, P. Bohay
Dulang, P. Mabul and P. Sipadan on the east coast of Sabah have sub-tidal seagrasses
growing on coral rubbles (Japar et al., 2006; Green and Short, 2003; MIMA, 2003).

Seagrass bed has always been associated with dugongs and sea turtles as seagrass is
main diet for these marine fauna. Seagrass beds in Turtles Islands and Mantanani Islands
are among the important foraging grounds for marine turtles.
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2.4.4 Seaweeds

There are about 85 species of seaweeds recorded along the coastline of Sabah. The red
seaweeds (Rhodophyta) comprise the highest number of species (51 species), followed
by brown seaweeds (Phaeophyta) about 22 species and green seaweeds (Chlorophyta)
about 12 species. These seaweeds are commonly found in either coral reefs, rocky
shores, mudflats, mangroves or as epiphytes. Traditionally seaweeds have been used by
the coastal communities in Sabah as food, traditional medicine and for extraction of agar
and carrageenan (Phang, 2006).

Seaweeds cultivation has been carried out off the coastline of Semporna since 1978 and
has increasingly become important economic resource for Sabah and Malaysia in general.
In 2010, Sabah produces about 207,850 tonnes of brown seaweeds with an estimated
value of RM83,140. Currently, mariculture of seaweeds is carried out by coastal
communities around Semporna, Lahad Datu, Kunak and Kudat.

2.4.5 Mudflats

Mudflats are a dominant feature of the coastline of Sabah and are usually associated
with mangrove forest. Most of the mudflats are found on the east coast of Sabah where
the most extensive mangroves are recorded such as Marudu Bay, Kinabatangan area,
Cowie Bay etc. To date, there is no comprehensive survey of mudflat in Sabah or any part
of Malaysia.

2.4.6 Marine Mammals

A high diversity of marine mammal species occurs in
Sabah’s seas, largely due its location in the
geologically stable Sundaland biogeographical
region, its warm tropical climate and productive

photo

tropical marine waters. In Sabah, a total of 18
species of marine mammals including sirenians
(dugongs) and cetaceans (whales and dolphins) can
be found either residing or as transients in the

state’s coastal waters (Table 2-12).
Dugong is at the verge of extinction.

The most threatened of the marine mammal species
is the Dugong (Dugong dugon). Although the Dugong is widely distributed in coastal and
island waters of the Indian and Pacific region, it is categorised as Vulnerable by the World

Conservation Union (IUCN) and listed in Appendix | of CITES (Convention on International
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Trade in Endangered Species of Wild Fauna and Flora). Over much of it’s range, the
dugong is now represented by relict populations separated by large areas where it is
close to extinction. Dugongs (Dugong dugon) are found at Brunei Bay, Sandakan Bay,
Labuan Island, Mantamani Island and Banggi Island. The Dugong population in the coastal
waters of Sabah is resident and probably undergoing local movement only. The
population seems likely shared in the north with the Island of Palawan and in the east
with the Southern Sulu (Philippines) and Kalimantan, Indonesia.

Table 2-12 : Marine mammals in the coastal waters of Sabah

Marine Mammals

Coastal Area

| IUCN Red List Status

Irrawaddy dolphin Sandakan Bay, Labuk Bay, Cowie Bay, Vulnerable
(Orcaella brevirostris) Kinabatangan River, Jambongan Island,

Berhala Island, Silumpat Island
Indo-Pacific Humpback Dolphin Jambongan Island, Sipadan Island Near Threatened
(Sousa chinensis) Cowie Bay
Dugong Brunei Bay, Labuan Island, Sandakan Bay, Vulnerable
(Dugong dugon) Mantamani Island, Banggi Island

Bryde’s Whale
(Balaenopteridae edeni)

Tunku Abdul Rahman Marine Park

Data deficient

Fin Whale
(Balaenoptera physalus)

Continental shelf waters of the South
China Sea

Endangered

Cuvier’s beaked Whale
(Ziphius cavirostris)

Continental shelf waters of the South
China Sea, Mapun Island

Least Concern

Sperm Whale
(Physeter macrocephalus)

Pandanan Island, Bohey Dulang Island
Suluwesi Sea, Continental shelf waters of
the South China Sea, Layang-layang Island

Vulnerable

Indo —Pacific Bottlenose Dolphin
(Tursiops aduncus)

Gullisan Island, Kota Marudu

Data Deficient

Common Bottlenose Dolphin
(Tursiops truncatus)

Layang-layang Island, Southern Sulu Sea

Least Concern

Spinner Dolphin
(Stenella longirostris)

Layang-layang Island, Kuala Kinabatangan,
Ligitan Island, Boheyan Island, Lakayan
Island, Balak Island

Data Deficient

Pantropical Spotted Dolphin
(Stenella attenuate)

Layang-layang Island, Southern Sulu Sea

Least Concern

Fraser’s Dolphin
(Lagenodelphis hosei)

Mapun Island

Least Concern

False Killer Whale
(Pseudorca crassidens)

Teringai Beach, Nagus Bay, South China
Sea

Data Deficient

Melon-headed Whale
(Peponocephala electra)

Layang-layang Island

Least Concern

Short-finned Pilot Whale
(Globicephala macrorhynchus)

Kota Kinabalu, Sipadan Island, Ligitan
Island, Terumbu Siput, Mapun Island

Data Deficient

Finless Porpoise
(Neophocaena phocaenoides)

Sandakan Bay

Vulnerable

Source: UMS, 2009
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The two common species of dolphins found in Sabah’s coastal waters are the Irrawaddy
dolphin (Orcaella brevirostris) and Indo-Pacific humpbacked dolphin (Sousa chinensis)
(Jaaman, 2004). These mammals can be found in Sandakan Bay, Labuk Bay and Cowie Bay
and the Kinabatangan estuary. The Indo-Pacific bottlenose dolphin (Tursiops aduncus),
Spinner dolphin (Stenella longirostris) and Pantropical spotted dolphin (Stenella
attenuate) are the most abundant cetaceans recorded in the open waters off Sabah.

2.4.7 Turtles

Three species of marine turtles have been recorded in Sabah, namely the green turtle,
hawksbill turtle and olive Ridley turtle. All three species are found at the Turtle Islands
Park (of Pulau Gulisan, Pulau Selingan and Bakungan Kechil). Marine turtles can also be
found foraging near Mantanani Islands, Sipadan Islands and Brunei Bay (UMS, 2009).

Sabah has the highest nesting population of the green turtles in Malaysia; around 2,000
green turtles nesting here annually. Pulau Gulisan of the Turtle Islands Park has the
highest nestings of hawksbill turtles in Malaysia. Between 400 and 450 hawksbill turtles
nest on the island each year (UMS, 2009). There are records of three species of softshell
turtles in Sabah, six species of hardshell turtles and one species of tortoise (Table 2-13).

Table 2-13: Turtles, Terrapins and Tortoise recorded in Sabah

Common Name Scientific Name IUCN status Protection in Sabah
(2011) (WCE 1997)*
Sea Turtles Cheloniidae
Green turtle Chelonia mydas EN Schedule 1
Hawksbill turtle Eretmochelys imbricata CR Schedule 1
Olive Ridley turtle Lepidochelys olivacea VU
Softshell turtles Trionychidae
Asian softshell turtle Amyda cartilaginea VU
Malayan Soft-shelled Turtle Dogania subplana LC
Frog-faced Softshell Turtle Pelochelys cantorii EN
Asian hardshell turtles Geoemydidae
South Asian box turtle Cuora amboinensis VU
Asian leaf turtle Cyclemys dentata NT
Spiny hill turtle Heosemys spinosa EN
Malayan flat-shelled turtle Notochelys platynota VU
Malaysian giant turtle Orlitia borneensis EN Schedule 2
American hardshell turtles Emydidae
Red-eared slider** Trachemys scripta LC
Land tortoises Testudinidae
Asian brown turtle Manouria emys EN Schedule 2
CR: Critically endangered, EN: Endangered, VU: Vulnerable, NT: Near Threatened, LC: Least Concern (IUCN 2011)
*WCE (1997): Wildlife Conservation Enactment 1997 ** Introduced species
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Most of the 14 species of turtles, terrapins and tortoises inhabiting Sabah are considered
by the IUCN to be threatened (2011). The hawksbill turtle is listed as Critically
Endangered, five are Endangered and four are Vulnerable.

2.5 INSTITUTIONS AND LEGISLATION

Sabah has a good range of biodiversity-related legislation to safeguard various facets of
our biodiversity which are enforced by different agencies.

Sabah Biodiversity Enactment which was enacted in 2000 provides a legal framework for
the safeguarding of biodiversity and biological resources of the State. The Sabah
Biodiversity Council and Sabah Biodiversity Centre (SaBC) serve as the institutional
framework to ensure such biodiversity is managed in sustainable manner.

The Wildlife Conservation Enactment 1997 regulates the protection of wildlife including
plants. The Sabah Wildlife Department is responsible for implementation and
administration of the Sabah Wildlife Conservation Enactment, 1997. Under this
Enactment the department conserves and regulates wildlife utilization in Sabah and it
manages a number of protected areas. The SWD also implements the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES) as well as
contribute to the implementation of the international convention of Biological Diversity
and to a number of other international, regional and bilateral agreements.

Forest Enactment 1968 is the principal forestry law in Sabah. The Forest Enactment
provides for the gazettement of forest reserves, their use and management as well as for
control of cutting and removal of forest produce from "State land" (publicly owned land
which is not a forest reserve). The Forest Enactment contains extensive provisions for
creation and abolition of forest reserves. At present the area of forest reserves gazetted
under the Forest Enactment is 3.6 million hectares. The Enactment stipulates that none
of the listed reserves can be de-reserved except when needed for a park or a game or
bird sanctuary. The Sabah Forestry Department is the steward of the Forest Enactment
1968. Its main responsibilities are manage and develop Sabah’s forest reserves are in
accordance with the principles of Sustainable Forestry Management and to optimise the
utilisation of forest resources in order to sustain socio-economic benefits to the State. Its
responsibilities also include conserving sufficient natural forest areas for the protection
and maintenance of the environment, water resources, soils and biodiversity and to
promote the rehabilitation of natural forests and the establishment of forest plantations.
The Parks Enactments 1984 provides the Board of Trustees with the powers to initiate
and control the activities in all Parks in Sabah, facilitate Parks development, provide
services and facilities at all Parks, to take such steps to ensure the security and
preservation of the Parks in their natural state, to reserve or set aside any portion of the

Sabah Biodiversity Strategy
Issue : Draft 7 (18 June 2012) A2-19

131



Park as breeding places for animals and as nurseries for vegetation and to levy fees or to
collect dues from persons utilizing the accommodations, amenities, facilities or services
provided under this enactment. Sabah Parks is a statutory body under the Ministry of
Tourism, Culture and Environment, and is administered by the Sabah Parks Board of
Trustees. It is responsible for the management of the parks system in Sabah which
include Kinabalu Park, Turtle Islands Park, Tunku Abdul Rahman Park, Pulau Tiga Park,
Tawau Hills Park and the Crocker Range Park.

Other enactments such as the Conservation of Environment Enactment 1996, Cultural
Heritage (Conservation) Enactment 1997 and Sabah Water Resources Enactment 1998
have various clauses and safeguards to protect the state’s biodiversity.

Various governmental agencies in Sabah are actively involved in biodiversity
conservation. These include the Sabah Biodiversity Centre, Sabah Forestry Department,
Sabah Parks, Sabah Wildlife Department, Environmental Protection Department, Sabah
Foundation, Sabah Museum, Agriculture Department and Fisheries Department.

In addition to government agencies, numerous non-governmental organisations and local
communities are also active in biodiversity conservation. Among the NGOs are WWF
Malaysia, Sabah Society, HUTAN, Borneo Conservation Trust, Malaysian Nature Society,
Sabah Environmental Protection Agency, Sabah Environmental Education Network
(SEEN), PACOS and GDF. In some parts of the state, local communities have also
embarked on biodiversity conservation — the most prominent among these is the Bundu
Tuhan Community Forest.

2.6 ON-GOING CONSERVATION EFFORTS

There are numerous initiatives and programmes to conserve biodiversity in Sabah —
undertaken by government agencies, NGOs, private sector and local communities. These
range from large-scale international programmes to localised tree-planting and
education projects.

Besides executing duties and functions as mandated by their respective legislation,
government agencies in Sabah are working with their counter-parts in Sarawak and other
countries to protect biodiversity in the region. Two of the most ambitious projects are
the 3-nation Heart of Borneo and the 7-nation Coral Triangle Initiative. The Heart of
Borneo programme is a conservation and sustainable development programme aimed at
conserving and managing contiguous tropical forests in the heart of the Borneo island.
The HoB covers about 200,000 km? of ecological inter-connected rainforest in the
province of Kalimantan (Indonesia), the states of Sabah and Sarawak, and Brunei
Darussalam.
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The Coral Triangle Initiative (CTI) on Coral Reefs, Fisheries, and Food Security (CTI-CFF) is
a multilateral partnership of six countries (Indonesia, Malaysia, Papua New Guinea,
Philippines, Solomon Islands and Timor-Leste) working together to sustain the marine
and coastal resources in the region by addressing crucial issues such as food security,
climate change and marine biodiversity. In 2009, the six nations agreed to adopt a 10-
year CTl Regional Plan of Action to safeguard the region’s marine and coastal biological
resources. Through this plan, the six nations have agreed to support people-centered
biodiversity conservation, sustainable development, poverty reduction and equitable
benefit sharing.

Forest restoration is, and will continue to be an important forest management activity in
Sabah at least for the next 20 years. Degraded forests are being restored in many parts of
Sabah by government agencies, NGOs and local communities. The SFD has been actively
pursuing funding for forest rehabilitation mainly through leveraging on carbon or
biodiversity offsets as well as smart partnerships with NGOs and the private sector. The
largest is the Malua-Ulu Segama rehabilitation project (Box 2-2) targeting a total of
241,098 ha of degraded forests for the purpose of conservation and future production.

Indigenous communities in Sabah have a long history of natural resource management.
Bundu Tuhan is a Kadazandusun village in the foothills of Mount Kinabalu is a classic
example. Bundu Tuhan is exceptional among Sabah’s villages in that it possesses a
sizeable Native Reserve of over 1,263 hectares. Roughly 60% of this area has been
voluntarily set aside by the community as a village forest reserve. As a result of this
visionary action, Bundu Tuhan retains a pleasant forested setting and enjoys an abundant
supply of clean water for its households and farms. The benefit to biodiversity
conservation is also significant. Together with the adjacent Tenompok Forest Reserve,
Bundu Tuhan Native Reserve remains as the most significant block of upland montane
forest left between the boundaries of Kinabalu Park and Crocker Range Park.

The Native Reserve is completely community managed according to collectively
recognised rules and regulations. The Bundu Tuhan Native Reserves provides a
compelling example of the desire for communities to conserve forest, as well as their
determination to sustain its wise use in perpetuity despite pressures and obstacles faced.
As an example of an Indigenous and Community-Conserved Area (ICCA) in Sabah, Bundu
Tuhan Native Reserve provides a hint of the under-documented role that local
communities are already playing in conserving biodiversity. Recognising and supporting
these grassroots initiatives could significantly benefit Sabah by engaging communities
that are already actively conserving nature.

The biodiversity conservation initiatives in Sabah are too numerous to be described in
this document. Although only a small selection is described above, they are
representative of the hundreds of similar efforts throughout the state. Sabah can be
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proud of the close cooperation between the government, NGOs, private sector and local
communities in protecting the state’s biodiversity.

Box 2-2 : Sustainable Forest Management in Ulu Segama - Malua

The Ulu Segama — Malua (USM) forest complex is an
important landscape for large mammals, including the

rhinoceros, elephant, orang-utan, tembadau, sun

bear, clouded leopard and bay cat. However,

continuous logging since the 1960 has taken a toll on

the area - leaving waterways disturbed, food sources

for wildlife depleted and the forest vulnerable to wild

fires.

In August 2006, the Sabah government set aside the

241,098 ha USM area, which consists of six

Commercial Forest Reserves, for conservation. USM is

now the focus of the largest forest rehabilitation initiative in Sabah, through the 10-year Ulu Segama-
Malua Sustainable Forest Management Project, which is jointly managed by the Sabah Forestry
Department (SFD) and Yayasan Sabah.

Although implementation of SFM is expensive — forest rehabilitation and silviculture activities alone at USM
cost at least RM7.15 million per year — the SFD has managed to reduce the financial burden to the state by
leveraging on partnerships with local and international organisations such as WWF, Hutan, Arcus
Foundation, the Alexander Abraham Foundation, the US and Australian governments, Marks and Spencer
(UK) and Sime Darby Plantations Sdn Bhd. As a result of these efforts, USM was awarded full certification
under the FSC (Natural Forest) in June 2011.

In addition, USM has been the focus of two highly innovative Payment for Ecosystem Services (PES)
projects. The first of these is the Innoprise-Face Foundation Rainforest Rehabilitation Project (INFAPRO), a
collaboration with the Sabah Foundation and the Face (Forests Absorbing Carbon dioxide Emission)
Foundation of the Netherlands. Set up in 1992, the general objective of the project is to plant trees to
sequester CO, from the atmosphere. The project aims to rehabilitate 25,000 ha of degraded forest in USM.
Over 11,566 ha has been successfully rehabilitated to date. The second is the Malua Wildlife Habitat
Conservation Bank (MWHCB) or more commonly known as the Malua BioBank, which was launched in
2008 through an agreement between the state government and MWHCB to drive commercial investments
in forest rehabilitation and wildlife conservation within the 34,000 ha Malua Forest Reserve over a period
of 50 years.
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AD-&%F
HAMER: ERICLVELD
H /N EFE (Km2) 73,619 (H#:Population and Housing Census of Malaysia 2000)
73,631 (Hi#:Department of Statistics, Malaysia, 20124E) L= TR ORI OHIE
73,997 (8 :Year Book of Statistics Malaysia 2000)
73,713 (Hi#2:#REE 1999 (HFHBT—2IZH I
TL— 7&K (km2) 329,847 (HH#:Year Book of Statistics Malaysia 2000)
PN=E:2:2
Year 1951 1960 1970 1980 1991 2000 2010
Population (000), Sabah 334 454 654 929 1,735 2,604 3214
Population (000), Malaysia 10,439 13,745 17,574 23,275 28,251

H#:1951-19914F ; http://www.townplanning.sabah.gov.my/iczm/Reports/Spatial%20Plan/mst-POPULATLhtml
20004F : Population and Housing Census of Malaysia 2000

20104E : http://www.statistics.gov.my/portal/download_Population/files/BPD/ad_2010.pdf

MalaysiaZ{&, 1970-19914F . UN Country Team Malaysia (2005); 19914E (& h R#% 1o THLVBEAOERLIE

— AH1-YDGPHEH

Year 1975 1980 1985 1990 1998 2010
30 (USS/ A) 5,562
JL—LTEH(USS/N) 1750 2348 2644 3164 4251 14700
&

/30, 20104F, Department of Statistics, Malaysia, 20124 (1RM=US$3.1L-—+ T, RM17,242%US$5562(Z#1 &)
JL— 7, 1975-19984F, JBIC(2001)IL—LFERIOT7 ()L
IL—L 7 F 1, 20104, index Mundi (http://www.indexmundi.com/malaysia/gdp_per_capita_(ppp).html)

HAMBAEDHRS
Yea r 1985 1990 1995 2007
BEE (%) 9.7 85 55 37
i
1985-19954F . JBIC(200)XL—>7EETOT7 1)L
20074E . http://www.mysinchew.com/node/29233 (hardcore poorth3)

B 4 —BIENAEE (v b= 7 2 L0 IH)  (19704:-19984)
Table 4. GDP by sector in whole Malaysia and Sabah (1970 — 1990) (1987 price) (RM million)

Sector Whole Malaysia Sabah

Sector 1970 % 1990 % 1998% % 1970 % 1990
Agriculture, Forestry, Fishery 6,254 30 14,820 185 17,157 8.7 738 55.4 2,436
Mining 2,962 142 7,748 9.7 14,719 17 10 0.7 1,279
Manufacturing 2,995 144 21,323 26.6 50,899 26.6 44 33 489
Construction 811 39 2,844 35 7333 38 61 46 251
Utilities (Gas, etc.) 238 11 1513 19 6,277 33 10 0.7 66
Transport 785 38 5447 6.8 14,871 78 47 35 394
Wholesale Retail, Hotel & Restaura 2,469 11.9 8,754 10.9 28,565 13.4 137 10.3 682
Finance, Insurance 1,854 8.9 7,655 9.5 23,010 12 129 9.7 383
Government Service 2,005 9.6 8,522 10.6 13,278 6.9 101 16 475
Other Service 445 241 1,657 241 15,345 8 37 28 62
Total value Added 20,818 80,283 182,331 1,332 * 6517

Hi#8:MOSTE (1997); *Yearbook of Statistics, Malaysia (1999), **Yearbook of Statistics, Sabah (1999)

HH

M BHHEE

Year 1972 1977 1982 1987 1995 1997 2001 2005 2009
FHETE (1,000na) 6,007 5,353 4,607 4,494 4,422 4,443 4,250 4,360 4,300
ax

1972-19974 , ¥/ M F#KBAnnual Report, 1997
20014E[FFAOE #}
2005%F ., 20094 (& Malaysia Year Book

ASEAN10H E M EEHE
Year 1980 1990 2000 2007
FAETE (km2) 2,460,180 2,446,393 2,089,742 1,904,593

& #1: ASEAN Biodiversity Outlook (ASEAN Center for Biodiversity, 2011)

BINHWAMEER

1972 1977 1980 1985 1990 1995 2000 2005 2009
Logs (000m3) 6,669 11,871 nd nd 8,443 6,520 3,729 5,958 4,251
a

19724 . 19774 Tropical Forest Resource Assessment Project (FAO 1981)
19904F, 19954F , 20004, Woon and Norini (2002)
20054F | 20094 (47 M F M EH

/N0 . FRARURZE (Forest revenue)

Year 1975 1980 1985 1990 1995 2000 2005 2008
(000RM) 151,668 1,098,548 530,776 818075 602,929 342,372 465625 446,538
"

1975-19954F | Tachibana IGES&E )
2000-20084%F, Sabah Forestry Department Annual Report 2008

FAWIR—LTSUT—a (H730)

Year 1970 1985 1990 1994 2004 2009
E#E (ha) 38432 187,226 281,486 452,485 1,165412 1,452,000
&M

1970-19904F . Assessment Biod Diversity in Malaysia (MOSTE, 1997)
19944F | 20044, FAO B A5t & H
20094F . Hamzah and Rashid (2009) Malaysia Land-use chaning in the oil palm sector

YU HET7OT IEROY U ITEERD22%% LS

REX-4£RE
N DR
Year 1999 2006 2012
REEHILETE (ha) 772,350 1,174,398 1,176,398
Reg i 93 94
Ré tat 4554 hh fab -h s S— & (04) 15 0% 1508
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% 1998%x
374 3,362
19.6 722

15 1,143
39 241

1 138

6 598
10.5 1,100

5.9 584
73 696
0.9 394

8,371

374

12.7
217
15
6.7

12.3
6.5
78
4.4



20064E . Master List of Sabah Protected Areas 20064 (by Payne, 2006)
20124, 20064ERIZ. Lower Segama Wildlife Conservation Area (2,000ha)Z B0

EMBHRERILRF EH N

Group Borneo Sabah
Mammals 221 196
Birds 358% 539%
Reptiles 254 ?
Amphibian <150 143
Fresh Water Fishes ? 155

44

37

13
?
2

Endemic Species

PN RERHE

SEFR : Number of species of birds; Borneo = resident birds only, Sabah = including immigration birds

8k

BAeE GARE)

Year 1998
International 264,898
Malaysian 158,386
“ax

1999
335,931
148,060

2000
408,938
365,537

2001
406,009
512,514

2002 2003

528,264 569,712
579,092 579,092

Sabah Toursim Board, http://www.sabahtourism.com/corporate/visitor—arrival-statistics/

Year Internation: Malaysian
1998 264,898 158,386
1999 335,931 148,060
2000 408,938 365537
2001 406,009 512,514
2002 528,264 579,092
2003 569,712 579,092
2004 792,308 980,963
2005 761,094 1,067,677
2006 750,923 1,340,735
2007 987,660 1,490,783
2008 701,198 1,599,230
2009 562,144 1,683,924
2010 795,953 1,708,716
2011 845910 1,998,687
KR
Environmental Quality
B, EEZFNOKE
Year 2006
Code Over all WCRiver Statu Class
72 Padas 87¢C I
74 Kimanis 88 C I
74 Papar 88 C )i
76 Moyog 91 C )i
77 Tuaran 88 C I
86 Kinabatang 81 C 1
87 Segama 85 C 1

#¥

20064F : Malaysia Environment Quality Reprt (2006)
20084F : River water quality (2008)

River water standard, Malaysia (/K& %)

1. WQI based on 6 major parameters : BOD, COD, SS, pH, DO and NH3-N
2. River water quality status : C = Clean, SP = Slightly polluted and P = Polluted

2008

2004
792,308
980,963

Over all WCRiver Statu Class

nd

87¢C
86 C
89 C
91 C
88 C

nd
85C

Interium National River Water Quality Standards (Rahman, Department of Environment Malaysia)

Class parameter [ 1 1
BOD <1 1-3 3-6
COD <10 10-25 25-50
NH3N <0.1 0.1-0.3 03-0.9
DO >7 5-7 3-5
pH >7 6-7 5-6
SS <25 25-50 50-150

v

6-12
50-100
0.9-2.7
1-3

<5
150-300

waQr >92.7 76.5-92.7 51.9-76.5 31.0-51.9

2% BAOKEEE

\
>12
>100
2.7
<1

>5
>300
<31.0

2005
761,094
1,067,677

IRIFEHE KK (Malaysia Air Pollutant Index, API)

API Air quality index

0-50 Good
51-100 Moderate
101-200 Unhealthy
201-300 Very unhealthy
>300 Hazardous

* /3N T, Kota Kinabalu&Keningauh\ K SRR D & 572, EBLLERRICRIL TIZRIRELZL ?
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2006
750,923
1,340,735

2007
987,660
1,490,783

2008
701,198
1,599,230

2009
562,144
1,683,924

2010
795,953
1,708,716

2011
845,910
1,998,687
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