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I1RWHV WR WKH $XWKRUV G5HDGHUV

7KH SURMHFW FRPSOHWLRQ UHSRUW LV D IRUPDO G
LQIRUPDWLRQ DERXW WKH SURMHFW LPSOHPHQW®W
DFFHVVLEOH ODQJXDJH DYRLGLQJ YHU\ WHFKQLFDO
VXFK DV PDSV WDEOHY DQG JUDSKV LV DQ HIIHFWLY,|

7KH IROORZLQJ WDEOH Rl FRQWHQWY SUHVHQWVQDW
FRPSOHWLRQ UHSRUW KRZHYHU WKH DGGLWLRQ RU
SXUVXLW RI PRUH HITHFWLYH DQG WUDQVSDUHQW GH

'UbDIW RI WKLV FRPSOHWLRQ UHSRUW VKRXOG EHDS§
(YDOXDWLRQ OHHWLQJ 7KH ILQDO YHUVLRQ RI WKLV R
6HFUHWDULDW ZLWKLQ PRQWKV IURP WKH FRPSMHW
ILQDQFLDO DXGLW UHSRUW
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6 XPPDU\

7KLV VXPPDU\ VKRXOG EH ZULWWHQ LQ DQ DFFHVVLBGEHDQG

SHUWLQHQW LQIRUPDWLRQ RQ WKH SXUSRVH DQG QHHG IRU W

DOWHUQDWLYHV FRQVLGHUHG WKH H[LVWLQJ HQYLURQPHQW D
ZRUGV

7LQ PLQLQJ ZDV D OXFUDWLYH LQGXWW R \HIN®BE Q B XU\DW.KD W K\HS ®
WKH HFRQRP\ RI WKH FRXQWU\ EXW DOVR VFXOSWXUBG MLKH @D !
RSHUDWLRQV VRLOV ZHUH VHSDUDWHG XVLQJ JUNHMXDWILRQ DLA
WZR PDMRU VRLO W\SHV QDPHO\ VDQG DQG VOUWRHULWQWO LQRY Z
UHWHQWLRQ FDSDFLW\ DQG ZKHQ FRPSRXQGHG ZLWKVKLYKWAIS®IL |
RI WDLOLQJV FDQ EH GHWULPHQWDO WR DQ\ VHH®®LZELO W WK 8
ODWWHU FDQ EH ZDWHU ORJJHG GXULQJ UDLQ\ VHDVRQ

7KXV HJ[ WlIsQotBrlo@sHor its poor site quality for growing trees. High operational costs
for fertilizers and irrigation required for turning ex-mines into agriculture purpose may limit the
large-scale and long-term use. In addition, with the discovery of high concentrations of
potentially toxic elements including heavy metals that exceed safe consumption levels in food
crops grown on tin tailings has rendered it an unsuitable site for food production. On the other
hand, these unproductive ex-tin mines away from in urban areas are usually abandoned or used
for cattle grazing which cannot recover into forest naturally due to adverse changes brought to
this ecosystem by mining activities. These adverse changes include i) the lack of mother trees
or seed sources, ii) hostile microclimate and unfavorable soil properties, and iii) repeated
disturbances by the same agents (for instance grazing) that precludes the process of
regeneration.

Mae Moh Lignite Mining area involves the extraction of coal from open pit mines. The Mae Moh
Lignite Mining area is located in Lampang province, the northern part of Thailand and is home
to a significant amount of forested land. The open pit mining process involves the removal of
trees and other vegetation from the area. This can have a significant impact on the local
ecosystem as it disrupts the natural habitat of many plant and animal species. The impacts of
lignite mining on biodiversity in the Mae Moh Lignite Mining area are also significant. The
removal of vegetation and disruption of soil can lead to the loss of habitat for many species of
plants and animals. Efforts have been made to mitigate the impact of lignite mining in the Mae
Moh Lignite Mining area. For example, rehabilitation efforts have been undertaken to restore
areas that have been impacted by mining activities.

$IIRUHVWDWLRQ RI WKH GHJUDGHG ODQG ZISWHK RAQ) RE HOD /® HH/ iV
ZRXOG LPSURYH WKH VRLO SURSHUWLHY EHVLGHYV DV DR®RG SU
QDWXUDO IRUHVWY 2QFH WKH ODQG LV GHVLIJQDWHSURDF EHY HO
VKDOO EH HPSOR\HG WR JUHHQ WKH H[ PLQH $OWHUWIDRMLW HO\
FRXOG EH UHGLUHFWHG WRZDUGY UH HVWDEOLVKLQJ IHFRWWRDH F
PRGHOMSEBUPLW WKH DFFHOHUDWHG UHVWRUDWLRQ RI HFRORJL
F\FOLQJ DQG FDUERQ VHL]XUH EHVLGHV UHVWR WHIMEDRYXY HRU HKGD E
HQGHPLF DQG WKUHDWHQHG WUHH VSHFLHV ((7V

/IDQG GHJUDGDWLRQ LQFOXGLQJ IRUHVWVDWBDYQLVSODFHREWOI
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PLQJ UDWH DV LQIOXHQFHG E\ QDWXUDO DQG DQWKURSRJHQLF
IRRG SURGXFWLRQ H[DFHUEDWH QDWXUDO GLVDVWHIUWQEERGL"®
FDUERQ DQG HFRV\VWHP VHUYLFHV $FURVV WKH ZRUOG ODQG
FDXVHG KXJH HFRQRPLF ORVV HVWLPDWHG DW 86 WR
SHUVRQ \HDU (/Q YLHZ RI WKLV LW LV SHUWLQHQW WR SU
WKURKMLPWRKQVHUYDWLRQ SDUWLFXODUO\ WKH ((7V

ODOD\VLD LV EOHVVHG WRPRMW PANBGLWKHVH FRXQWU\ LQ WKH .
WKH 1DWLRQDO %LRGLYHUVARN\OHQGKDL&O®BOQG LV RQH RI WKH PRV
FRXQWULHV LQ 6RXWKHDVW $VLD ZLWK DURXQG RI WK$HODRWO & $¥
WRWDO :LWK WKH WKUHDWYV RI FXUUHQW ®DQG JHVv B F&K IV YAWD LLQ
XVH RXU IRUHVW UHVRXUFHV 'XH WR WKH YXHDX\FH VR RGIHODDQGH @
SUREOHPDWLF VRLO DUHDV IRU IRUHVWU\ 7KHVH DUHRWFODQ WK}
SODQWDWLRQ IRUHVWY EXW DOVR DV UHSRVLWRUWWHAM \WDUNERQV
HIWLQ PLQHV FDXVHG E\ VRLO DQG PLFURFOLPDWH SUREOHI
HVWDEOLVKPHQW RI WUHHV 7KHUHIRUH VXLWDEOH VRLO DPH
FDUHIXOO\ VWXGLHG SULRU WR SODQWLQJ ,Q DGG®MWHXR @ RDVYRIE
WKH ORVV RI SUHFLRXV SODQWLQJ PDWHULDOV HVSHFLDOO\ VHH

7KLV \HDU SURMHFW EHJLQQLQJ LV D VWUDWHJILFGS WKW QH U
SHSXEOLF RI .RUHD WKURXJK D WULSDUWLWH OHPRUDQGXP RI
5HVHDUFK ,QVWLWXWH 0DOD\VLD )5,0 5R\DO JRUHVWRHSNWWPH
BHUYLFH .)6 DQG IDFLOLWDWHG E\ WKH $)R&2 6HFROMMD BHBW
/JLVW WUHH VSHFLHV LQ O0DOD\VLD DQG 7KDLODQG EHVRGRIV H[FK
H[PLQLQJ DUHDV DQG FRQVHUYDWLRQ 6LQFH WKMN ERWRHHYVH’EH
WKH VXFFHVVIXO HVWDEOLVKPHQW RI DQ DUHD DPRXQWLQJ WR
WUHHV IURP  VSHFLHV RI ((76 RQ DQ H[ WLQ PLQH WDHMY IURP LG

VSHFLHV RI ((76 LQ WKH WZR SURMHFW VLW HWF KQH OKBHQW W)
DFFRUGDQFH WR WKH SURMHFW WDUJHW Rl GRPHVRROFQWWLQ J, Q V
DGGLWLRQ WKH SURMHFW KDV DOVR RUJDQL]JHG QDWLRQDO DQ
D SURPRWLRQDO YLGHR DQG QXPHURXV SXEOLFDWLRIQRQDQ 0DC
ZRUNVKRSV LQ 7KDLODQG

(ITRUW LQ GRPHVWLFDWLRQ RI ((76 LQ ODOD\VLD DQG 7KDLOD(
FKDOOHQJHV IURP ERWK ELRWLF DQG DELRWLF IDFWRUV ,Q 0DOL
E\' ZLOGOLIH IRU LQVWDQFH ZLOG ERDU UHVXOWLQJ LQ PRU
SHUIRUPDIQ¥HYHUHH@WKHEU FRQGLWLRQV GXULQJ WKH GU\ VHDVRC(
LQ QRUWKHUQ 7KDLODQG KDV LQIOXHQFHG WKH LYWRUZWKY BO WOV
$ ODWHU FKDOOHQJH LV WKH &RYLG SDQGHPLF ZKQEW\KDE GL C
FKDQJHG zZzD\V RI PHHWLQJV RU VHPLQDUV WRZDUGYV RQOLQH PH
DQG ZRUN SODQ KDYH WR EH PDGH XQGHU WKH JXLGDQFH RI $)R

1IHYHUWKHOHVV DOO FRPPLWWHG WDUJHWYV LQ WKH SURMHFW |
VXFFHVV QRW RQO\ WR WKH GHGLFDWLRQ RI SURMHFW PHPEHU)
)5,0 PDQDJHPHQW OLQLVWU\ RI (QHUJ\ DQG 1DWXUDO 5HVRXUFF
1IDWXUDO 5HVRXUFHV DQG (QYLRBOP H@WHVW 76HDR QIEHRE. 2) 6
6HFUHWDULDW



, QWURGXFWLRQ
7KLV VHFWLRQ VKRXOG EULHIO\ GHVFULEH WKH VRFLZHD HBRQRI|

UHOHYDQW QDWLRQDO DQG UHJLRQDO SROLFLHV DQG SURJUDPYV
3URMHFW 'REXPHQW /HVV WKDQ ZRUGV

ODOD\VLD KDV EHHQ XQGHUJRLQJ UDSLG HFRQRPLF GHMHI®DRSP
UHVRXUFHV LQ WKH FRXQWU\ ODOD\VLBFKBIY RO YH/\NWXFDDAMHEO D C

VSHFLHV RI PDPPDOV VSHFLHWWRIRE LNRSSKLELIV@WFL VSHFI
UHSWLOHV RYHU VSHFLHV Rl UHYKEZIDAWHR| IPBKLRNHUVK D
WKDQ VSHFLHV RI LQOYHUWHEREROMWKHVYHQ@KADHORU B Q 6L WEU |

UHVRXUFHYVY XQGHU WKUHDW RI RYHUH [ SHe RelettdsWstaRaDlyitise X QV XV V
these resources and at the same time conserve them is of great importance to human well-

being and for generations to enjoy its benefits. ,Q RQH RI ODOD\VLDYV PDQ\ HIIRU
FRPPLWWHG WR PDLQWDLQ DW OHDVW RI IRUHVVELIRQ@® WK H
6XPPLW 7KLV LV LQ DGGLWLRQ WR DQRWKHU V IRIQ D VAHEE VIL\D §
WHUUHVWULDO SURWHFWHG DUHDV ,Q ODOD\VLDTV 1DWLRQ@DO
Target 9 aims to prevent the extinction of known threatened species by 2025, as well as to

improve and sustain their conservation. In relation to this, FRIM is also actively supporting the
achievement of Aichi Biodiversity Targets (Target 12).

7KDLODQG KDV ODQG DUHD RI VTXDUH NLORPHWHUV ZLWK
XSSHWWGGOH LQFRPH HFRQRP\ 7KDLODQG LV HQGRZHG ZLWK D |
ZKLFK DUH LPSRUWDQW WR WKH OLYHOLKRRBU RHYRGRSPHRPP X
RQH Rl WKH PRVW ELRGLYHUVH FRXQWULHV LQ 6RMW KIHITPVW K5 L
HFRV\WVWHPV ODQGVFDSHV DQG KDELWDWYV WKDW DOCS S/BSBW LHW
FXUUHQWO\ NQRZQ DUH IRXQG LQ WKH FRXQWU\ 7KDLBYQG KD\
7KDLODQGYTV KLVWRULFDOO\ YDVW IRUHVW FRYHUDJHFKDR/I KDG
DJULFXOWXUH DQG LQ IXOILOOLQJ ZDWHU DQG SRZHRUGINMGIU R B
FRYHULQJ RI WKH WRWDO ODQG DUHD LQFONGLIQJGQRWKRQ
FRQVHUYDWLRQ UHVHUYH DUHDV +RZHYHWK FRDWOD®SD EW HBK |

FOLPDWH FKDQJH LQ WKH S Dhtip8V/wwwiliibbnlbhg/thalB U FHFFRUGLQJ WR

WKH ,8&1 /LVW RI 7TKUHDWHQHG 30DQWYV :D)OWHQGDQROPUBMAEV (
YXOQHUDEOH 9 DQG UDUH 5 VSHFLHV EXWG WWKHWW LIRD WUHHEY d
WR WKH ODFN RI GDWD RQ PDQ\ SODQW JURXSYV

DQG VSHFLHV RI WKH HQGDQJHUHG HQGHPLF DQG UDUH WU
$SSHQGL[ , DQG $SSHQGL[ ,, ZHUH GRPHVWLFDWHGDOQ\WKLV S
UHVSHFWH¥HKQRORJ\ GHYHORSHG LQ ELRGLYHUVLW\ FRQVHUYD
DFWLYLWLHV EHWXQIBKD DODQE/LD GLVWXUEHG WHUUHVWULDO H
HQKDQFLQJ FDSDFLW\ Rl $)R&2 PHPEHU FRXQWULHYV
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%DFNJURXQG DQG 2EMHFWLYHV

7KLV VHFWLRQ VKRXOG LQFOXGH WKH RULJLQ DQG WKH PDLQ
KLIKOLJKWLQJ WKH LPPHGLDWH REMHFWLYHV H[SHFWHGLRNWS?
UHTXLUHG IRU WKH DFKLHYHPHQW RI WKH REMHFO\WLHGE V7W KW\ XK k
WKLV VHFWLRQ PD\ FRPSULVH HIWUDFWV IURP WKH 3URMHFW 'RF

3URMHFW UDWLRQDOH

ODOD\VLD DQGKDKDPBIDQ ELRGLYHUVLW\ ODQGVFDSHV EXW UDSLC
FKDQJH KDG LQHYLWDEO\ FDXVH GHJUDGDWLRQ RI WHUUHVWUL
GHJUDGDWLRQ DQG SRWHQWLDO ELRGLYHUVLW\ ORVV LV FULWLF
DGGUHVVLQJ WKHVH SUREOHPV WKURXJK UHVHDUFK D®G GHYH
HQGDQJHUHG HQGHPLF \DSHF MIK'UHDMHQWERQH RI WKH HIIHFWLY
FRQVHUYH SODQW JHUPSODVP 7KLV SURMHFW DLPV WQRWKMUHQ.
WZR QDWLRQV IRFXVLQJ RQ ELBGGRPHWWLFBRQRAOUWKWRRQK S
ZRUNVKRSV RQ EHVW SUDFWLFHV DQG WHFKQRORJ\ W\GEDQVIHU
$)R&2 7KH SURMHBWWRL &/RIVEHFRW HDVHOH G SURGXFWLRQ DUHDV RI

3URMHFW REMHFWLYHV

x 7R GRPHVWLFDWH QDWLRQDO UHG OLVW VSHFLHV LQ ERWK

Xx 7R VWUHQJWKHQ FRRSHUDWLRQ EHWZHHQ 0DOD\VLD 7KDLOI
GRPHVWLFDWLRQ WHFKQLTXHYV DQG WHFKQRORJ\ WUDQVIHL

X 7R H[FKDQJH NQRZOHGJH DQG OHVVRQ\W QDHEDBHGL WQ VEIHR/
ELRGLYHUVLW\ FRQVHUYDWLRQ

$VVXPSWLRQ DQG ULVNYV
WRWK WHFKQLFDO DQG ILQDQFH®®R U LENMYV HAH RO AR LE |
*XLGHOLQHV IRU (QYLURQPHQWDO DQG 6RFLDO 6DIHIJXDUG)

THFKQLFDO ULVNYV

X 3BHVWY&GLVHDVHY DV ZHOO DV HQFURDFKPHQW E\ FDWWOH
JURZWK

X 3URFHGXUHV IRU SURFXUHPHQW LQ DFFRUGDQFH WR UXOH
7TKDLODQG PD\ LQFXU ULVN RQ WLPLQJ

x "URXJKW ZHDWKHU DQG TXDOLW\ RI VHHGOLQYMOP DD WH HRFFIW
SODQWHG VHHGOLQJV

JLQDQFLDO ULVNYV
X &KDQJHV LQ ILQDQFLDO VXSSRUW PD\ DIIHFW DFKLHYHPHQV



SURMHFW ODQDJHPHQW

7KLY VHFWLRQ VKRXOG LQFOXGH D EULHI GHVFULSWIRRR RI WK
PDNLQJ SURFHVV HVWDEOLVKHG IRU LPSOHPHQWDWH®& QVR | SSIURYM.|
WKH ILQDO YHUVLRQ RI WKH ZRUN SODQ DQG VFKHEBMORH WRKIHUHL
SURMHFW

ODQDIJHPHQW VWUXFWXUH

0DOD\VLD

,Q 0ODOD\VLD WKH SURMHFW LV LPSOHPHQWHG E\ )RUHWWKBHVHD!
OLQLVWU\ RI (QHUJ\ DQG 1DWXUDO 5HVRXUFHV 7KHGMRMHFW ZD
WLOO 1RYHPEHU DQG WKHQ E\ 'U :DL OXQ'MRHPEHRNHPEHU
7KH SURMHFW DOVR HPSOR\HG RQH VWDII 0V /BRVXWORTD QY DL
$VVLVWDQW 5HVHDUFK 2IILFHU XQWLO 6HSWHPIEWBURSRNRUM B\C
3URMHFW /HDGHU DQG DSSURYHG GXULQJ 3URMMRUFERBERYGXQDW
VLQFH 7KHUH ZDV RQO\ RQH 3&0 HDFK \HDU IURPG ILWDQ®BLD{
DFKLHYHPHQWYV RI WKH SURMHFW DUH HYDOXDW H GO RIQKFUHR X J\ D U
WKH 3URMHFW (YDOXDWLRQ DQG ORQLWRULDVW HNWOGIDWIL(RQ R
1RYHPEHU LV SUHVHQWHG LQ 7DEOH

7TDEOH 6 XPPDU\ RI DVVHVVPHQW E\ HYDOXDWLRQ SDC

Summary of assessment for individual project

Project Leader Achievemen t on Timing Financial Project Overall

project performance performance outcome assessment
objectives
Dr Ho Wai Mun 5 4 3 NA 5

ions and recommer fati by the evaluation panel

VIVA ASSESSMENT FORM MOU/ AGREEMENT

Project

Project leader Dr Ho Wai Mun
number

FRIM(S).600-1/25/51

i : AFoCo - Domestication of Endangered, Endemic and Threatened Plant Species in Disturbed Terrestrial Ecosystem
Project title
in Malaysia and Thailand

7KH RUJDQRJUDP IRU WKH SURMHFW PDQDJHPHQW LQ ODOD\VLD

‘ 'LUHFWRU *HQHUDO '* RI )5,0

|

&RXQWU\ BURMHFW ODQDJHU
'U +R DL 0XQ

l

3URMHFW 6WDII‘




7KDLODQG
7KHPSOHPHQWLQJ $JHQF\ LQ 7KDLODQG LV 5R\DO )RAHH VXD OHSD!I
UHVSRQVLEOH IRU WKH FRRUGLQDWLRQ DQG OPRGHPHQWDWLRQ

‘ 'LUHFWRU *HQHUDO '* RI 5R\DO )PUHVW '"HSDUW

l

+HDG RI SBURMHFW 6WHHULQJ &RPPLWWHH
'"HSXW\ 'LUHFWRU *HQHUDO '"'* DVVLJQHG E\ '*

l

&RXQWU\ 3URMHFW PDDQDJHU
0V 3KXDQJSKDQ :KXD|QJSORQJ

ll

\ 6WDIIRI3URMHFW:R¢NLQJ*URXS

RUN SODQ DQG VFKHGXOH

ODOD\VLD
RUN SODQ DQG VFKHGXOH LV SURYLGHG LQ D VHSDUDWH D'

7KDLODQG
"RUN SODQ DQG VFKHGXOH LV SURYLGHG LQ D VHSDUDWH D
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SHUIRUPDQFH

7KH SXUSRVH RI WKLV VHFWLRQ LV WR KLJISODIKGH G UD Q/E FIDROW
SURMHFW LPSOHPHQWDWLRQ RI DFWLYLWLHV XVLQJ WKMXHMJLQ
DQG FRQVWUDLQWY HQFRXQWHUHG GXULQJ WK H UHPSROMPHH@GAHIGN L
WR LQFOXGH D FRPSUHKHQVLYH ZULWLQJ Rl WKH WHFKQLFDO PH
SUHVHQWLQJ DQ\ GHYLDWLRQ IURP WKH SODQ

'XULQJ WKH ,QFHSWLRQ OHHWLQJ KHOG LQ @ H H KR K ®/G QEJH K
FRQGXFWHG HDUOLHU WR HQDEOH SURSHU PDLQWHQDQFH DQC
VHHGOLQJV 6LQFH WKH FRPPHQFHPHQW RI WKH SURMHFW L
HVWDEOLVKPHQW Rl DQ DUHD DPRXQWLQJ WR KD LQ 0ODOD\VI
VSHFLHV RI ((76 RQ DQ H[ WLQ PLQH DQG KD LQ WXWDRIO-DQRI ZL
((76 LQ WZR H[ PLQLQJ VLWHV OLJQLWH DQG WLGQ WHHH\BH OV K E|
WDUJHW RI GRPHVWLFDWLQJ WR VSHFLHV SHSUR MUY HARUKBNFIXO
RUJDQL]JHG QDWLRQDO DQG UHJLRQDO ZRUNVKRSV VHPLQDU
QXPHURXV SXEOLFDWLRQV LQ 0DOD\VLD DQG QDWLRQDO DQG

2YHUW®EEB SURMHFW ZDV DEOH WR DFKLHYH DOO FRPPLWWWG WD
RQO\ WR WKH GHGLFDWLRQ RI SURMHFW PHPEHUV EX®W DOVR
PDQDJHPHQW OLQLVWU\ RI (QHUJ\ DQG 1DWXUDO BSRYRRWREHMN OQ
S5HVRXUFHYV DQG (QYLURQPHQW LQ 7KDLODQG .RUHD )RUHVW 6H!
30DQQHG DQG DFWXDO LPSOHPHQWHG DFWLYLWLHY DUH OLVWHC(

3O0DQQHG YV DFWXDO LPSOHPHQWDWLRQ

ODOD\VLD
2XWSXW [ 30DQQHG 7[ $FFRPSOLVKP[ 5HPDUNV ([SOD
A. 6LWH &KDUDFWHULVWLFV

(VWDEOLVH KD LQ KD SODQWHG L{ 'RPHVWLFDWLRQ

RI PRGHO 1 VSHFLHV ZLWK
6LWH VHHGOLQJV SODQ
SUHSDUDW KD LQ KD SODQWHG | 'RPHVWLFDWLRQ

SODQWLQJ VSHFLHV ZLWK
SODQWLQJ VHHGOLQJV SOD(
WHQGLQJ KD LQ KD SODQWHG | 'RPHVWLFDWLRQ

PRQLWRUL VSHFLHV ZLWK

SODQWHG

3URGXFLQ{ KD LQ KD PDSSHG LQ | *,6 PDS SURGXFH

ORFDOLW\ VSHFLHV OLVW
KD LQ KD PDSSHG LQ *,6 PDS SURGXFH

VSHFLHV OLVW
KD LQ KD PDSSHG LQ *,6 PDS SURGXFH

VSHFLHV OLVW
KD RI QDWXUD *,6 PDS SURGXFH

UHJHQHUDWHG D
DGGLWLRQDO D

"REXPHQWI[ KD LQ KD RI VRLO VXU 6RLO DQDO\]HG D
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R

ELRSK\V

VLWH SURS

VDPSOHG IRU DQ

SURGXFHG

B. GHJLRQDO 6HPLQDU
5HJLRQDO IDWLRQDO :RUNY SWWHQGHG E\ ¢
VHPLQDU '"RPHVWLFDWLRQ| ZLWK SDSHUV S
ZRUNVKRS &OLPD[ SDLQIRUN poG D VLWH YLV
GRPHVWLF gf&iﬁ“/LQ3UR 5HVHDUFK 6 WDWL
((76 1IRYHPEHU

UHIJLRQDO V

5HIJLRQDO 6HPLQ
SHFODPDWLRQ

SHKDELOLWDWLR
DQG 5HVWRUDWL
'LVWXUEHG 6LWH
30DQWLQJ RI 1D
,8&1 5HG /LVW 6

$XIXVW

BURFHHGLQJV RI
6HPLQDU RQ 5HF
5SHKDELOLWDWLR
5HVWRUDWLRQ R
6LWHY 30DQWLQ
DQG ,8&1 5HG /L
BSHFLHV )5,
3URFHHGLQJV 1R
YRUHVW 5HVHDUF
0DOD\VLD .HSRQ
;0 -H\DQQ\ 9 6L
/HH &7 HGV 3S
H,6%1

$YDLODEOH RQO
KWWSV LQIR IU

REFHOWHUBDSSOI

QORDG'REV LQGH

SWWHQGHG E\ ¢
ZLWK NH\QRWH
RUDO SDSHUV DQ
SUHVHQWHG DQC
WR )5,0 5SHVHDUF
LOHLGRU

UHJLRQDO Z

5HIJLRQDO :RUNV
'RPHVWLFDWLRQ
(QGDQJHUHG (Q
DQG 7KUHDWHQH
LQ 'LVWXUEHG 7}
(FRV\VWHPV
1RYHPEHU

SWWHQGHG E\ ¢
ZLWK RUDO SDS§
SUHVHQWHG DQG
WR )5,0 5HVHDUF
%LGRU

UHJLRQDO Z

5HJLRQDO :HELQ
VLVRQVHUYDWLI
&DUERQ 6HTXHV
3RWHQWLDO RI 5
BSHFLHV
2FWREHU

$YDLODEOH RQ <
'D\

KWWSV \RXWX H

-0

S$WWHQGHG E\

SDUWLFLSDQWYV 7

SDSHUYV RUDO
SRVWHUYV

12
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'D\ KWWSV
7P 0OK<\ Z

\RX

3URFHHGLQJV R
"HELQDU RRVL
FRQVHUYDWLRQ
VHTXHVWUDWLR
UHG OLVW WUHH
3URFHHGLQJV
YRUHVW 5HVHDU
0DOD\VLD .HSRQ(
3s

$YDLODEOH RQO
KWWSV LOQIR IU
RFHOWHUBDSSOI
QOLQH SURFHHG
FIP

C. THFKQRORJ\ 7UDQVIHU DQG &DSDFLW\

'"HYHORSPHQW

&URVYV YLV

FURVYV YLVL

&URVV YLVLWV
7KDLODQG
6LQJDSRUH

6LQJDSRUH
,QGRQHVLD
7KH 3KLOLSSLOQ}
,QGRQHVLD
7KDLODQG
5HSXEOLF RI .R

9LVLWV IRFXVHG
ERWDQLF JDUGHC
DUHDV WKDW KDY
UHKDELOLWDWHG
FRQVHUYDWLRQ I
RXW RI FURVYV
FDUULHG RXW GX
RXWEUHDN RI &R
SDQGHPLF LQ \HD
)XQG QRW VSHQW
DFWLYLW\ KDV EH
WUDQVIHUUHG IR
RI ERRN DQG

SURPRWLRQDO Yl
9LHZ YLGHR DW

KWWSV  GULYH J
HG \(Z<:%MJ2]
0<277[0 BO&SO0Z

3XEOLFDW

DV D SODQ
ERRNV
UHVHDUFK ¢
OHDIOHWYV
SRVWHUV
ZHEVLWH

LO WRWDO

MRXUQDO
RUDO SDSHUV
HERRN
SURFHHGLQJ S
RUDO SDSHU
SRVWHUV
EORJ
MRXUQDO
SURFHHGLQJ S
OHDIOHW
RUDO SDSHU

3XEOLFDWLRQ RI
EHHQ FKDQJHG W

LQ
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SRVWHU
RUDO SDSHUV
SRVWHU

SURFHHGLQJ S
ERRN

HERRN

RUDO NH\QRW
SURFHHGLQJ S
OHDIOHW
DUWLFOH
YLGHR
ERRN
RUDO SDSHUV

D. /RFDO 2SHUDWLRQ

(IWHUQDO

$XGLW UHSRUWYV

(IWHUQDO DXGLW,
E\ ODOD\VLD LQ

$XGLW UHSRUWYV

(IWHUQDO DXGLW
E\ 7KDLODQG LQ

$XGLW UHSRUWYV
DQG

(IWHUQDO DXGLW,
E\ ODOD\VLD LQ

$SWWHQGL(
PHHWLQJV

6RLO 6FLHQFH &
Rl1 obOoD\vLD 0D

$WWHQGHG E\ 0V

UG*OREDO )RUXP
(FRORJLFDO (FR
JRUHVWU\ %HLM
E\ )$2

UGSHVWRULQJ )R
&RQJUHVV 6ZHG

$WWHQGHG E\ 'U

$SWWHQGHG E\ 'U
+R

WKQWHUQDWLR
6\PSRVLXP RQ 3(
,OQWHUDFWLRQV
ODOD\VLD

WK 0DOD\VLDQ
30DQW 3K\VLROR
&RQIHUHQFH

WK XDOD /XPSXU
,QWHUQDWLRQD(
JRUHVWU\ DQG 3
&RQIHUHQFH 0D

$WWHQGHG E\ 'U

$WWHQGHG E\ 0V

$WWHQGHG E\ 'U
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S5HILRQDO :RUNYV
&KLDQJ ODL 7KD

S$WWHQGHG E\
DQG OV 7DQJ

ODOD\VLDQ 6RFL
30DQW 3K\VLROH
&RQIHUHQFH

,QWHUQDWLRQD(
&RRSHUDWLRQ &
%XLOGLQJ :RUNV

'"HFHPEHU

$SWWHQGHG E\ 0V

$WWHQGHG E\
DQG OV 7DQJ

6RLO 6FLHQFH &
RI ODOD\VLD

SWWHQGHG E\

UG ,QWHUQDWLF
&RQIHUHQFH RQ
BLOYLFXOWXUH

$WWHQGHG E\

0DOD\VLDQ &RQV
&RQIHUHQFH
XFKLQJ +\EULG

$)R&2 $QQXDO 7H
"RUNVKRS

$VLD )RUHVWRXRQ
JRUHVWU\ &RQJU
52.

%HQJIJNHO +DOD 1
OLQHUDO 1HJHUL
3XWUDMD\D

6$1)5, :RUNVKRS
SURWHFWLRQ DQ
6XVWDLQDEOH 0
RI JRUHVW 5HVR

6LPSRVLXP
$JURELRGLYHUV

$IJURSHUVHNLWD

$SWWHQGHG SK\VU
ORKG =DQ@BQOLQH
'U +R

$WWHQGHG E\ 'U
'U +R DQG 0V 7DQ
$WWHQGHG E\ 'U

'U +R DQG 0V 7DQ

$WWHQGHG E\ 'U

$WWHQGHG RQOL

$WWHQGHG E\ 'U
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7TKDLODQG

2XWSXW DFW i%%%8$FFRPSOL\ 5HPDUNV ([SODQ
$ 6LWH FKDUDFWHUL]DWLRQ
6HOHFWLRQ KD X6LWH VHOHFWLRQ [
SODQWLQJ LGHQWLILFDWLRQ F
GHQXGHG D KD DW GRPHVWLFDWLRQ
ORK 3URM
GLVWXUEHG KD X*36 PDSSLQJ
6LWH
DQG LGHQW KD DW 7D X3URGXFLQJ 6LWH /H
RI((76 IRU BURMHFW
GRPHVWLFD
N DSOLAIV ZLWK Q
((76 VHHGO VHHGOL( VHHGOLOJV
1. 6lHIWSUHSDUDWLRQ
VWRFN SODQWLQ,\
PRQLWRULQJ
2. ,UULJDWLRQ :DW
3. )LUH SURWHFWLRC(
LQVSHFWLRQ URI
4. '"HPDUFDWLRQ DQG
SURWHFWLRQ
5. 30DQWLQJ 7HQGLI
6. THQGLQJ RI
30DQWLQJ
(VWDEOLVK 7. THQGLQJ RI 30
ORGHO SORY 3URMHF 3URMHFWS8 5HJHQHUDWLRQ 6}V
3KDQJ1JD
9. ORQLWRULQJ VXSH
VLWH SUHSDUDWL
WHQGLQJ '6$%
10. :DWHU 7DQN IRU 7I
3KDQJ1JD 3URYLQ
11. )HUWLOL]JHU SXW
FRPSRVW FKHPLF
REXPHOWD| 31 HWY C aXURKDYH RI PLEUS
ELRSKIVLFD VHQVRUV UDLQ JC
SURSHUWLH YHUW YHUWH x 3XUFKDVH RI KHLJK
SODQWLQJ
WHFKQLTXH VKUHGd YHUWH]
DVVHVVPHQ Xx 3XUFKDVH RI VKUH
PDFKLQH
JURZWK WD St WDSH\ N

16



LWHPYV

Xx 3XUFKDVH RI GLDP

FDPH] FDPHUIL x ,QVHFW VSUD\HU
X 3XUFKDVH RI KLJK
GLJLWDO FDPHUD
% SHILRQDO ZRUNVKRS

%

'RPHVWLFDYV
((76 LQ $6(%
FRXQWULHYV

&RXQWU\ 5HSRUW 2
ZRUNVKRSV GXH WR
QG ZRUNVKRS FKDQ
'RPHVWLF ZRUNVKR S

%

1IDWLRQDO
"RUNVKRS

:RUNVKRS UHSODFH
ZRUNVKRS5)' DQG
6DUDEXUL 3KDQJ

%

36& PHHWL(
7KDLODQG

&RXQWU\ OHYHO 36&
YHE $XJ

& THFKQRORJ\ WUDQVIHU DQG FDSDFLW\ GHYHORSPHQW
6LOJDSRUH
& &URVYV YLVL SKLOLSSLQHYV
S5SHSXEOLF RI .RUHD
X ODQXBRIOHHG VSHFLH
((76 6SHFLHV 6RLC
QRZOHGJIH UROC UROO zg:e[\)/lvf/)HHl\JNDQG UROO
& WHFKQRORJ

WUDQVIHU

ZLWK GL
GRPDLQ

X t-HEVLWH GHYHORS
HVWDEOLVKHG
VXEVFULSWLRQ
5)' GRPDLQ

/IRFDO 2SHUDWLRQ

(IWHUQDO $

$XGLWLQJ 5HSRUW

$WWHQGLQJ
RYHUVHDV
PHHWLQJV

,8)52 &KLQD
&%' (J\SW
)& 52.

 QFHSWLRQ

 QFHSWLRQ PHHWLQ

$QQXDO 5HS

OLVFHOODQ

SURMHFW 6WDII

3&0 OHHWLQ

6WDNHKROG
OHHWLQJ

ODH ORK 3URMHFW 61
7TDNXDSD 3URMHFW 6

&RPSOHWLR
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JLQDQFH
ODOD\VLD

2XWSXW DFW

30DQQH
86"

([SHQGLW
86"

SHPDUNV ([SOD

$ 6LWH &KDUDFWI

,QFUHPHQW RI DG
RI SODQWLQJ DUH

6LWH FKDUDFW,

$
$ 3URFXUHPHQW

$ (VWDEOLVKPHC
SORWV

$ 'REXPHQWDWLF
SURSHUWLHYV

% SHIJLRQDO :RUN

SHGXFHG H[SHQVH
FKDQJH IURP SK\V
RQOLQH ZHELQDU

& 7THFKQRORJ\ 7U]I
DQG &DSDFLW\ '"HY

& &URVV YLVLWYV

3XEOLFDWLRQ RI
50 DQG YU
50

SHGXFWLRQ LQ Wt
RI FURVV YLVLWV
SDQGHPLF

& . QRZOHGJH DQ
WHFKQRORJ\ WUD(

' /IRFDO 2SHUDWLI

" ([WHUQDO DXGL

" $WWHQGLQJ PH

' ,QFHSWLRQ 0
3URMHFW &RRUGL

" $QQXDO UHSRUY

' OLVFHOODQHRX

' 3URMHFW VWDII

SURMHFW VWDII B
\HDU

) %DQN &KDUJHYV

TRW

18



7KDLODQG DV RI

6HSWHPEHU

2XWSXW DFWLYI 30DQQHG ([SHQGLW S5HPDUN

86" 86" ([SODQD
$ 6LWH FKDUDFWHUL]JDWLRQ
$ B6HOHFWLRQ RI SO
GHQXGHG DQG GLVWXJ{
LGHQWLILFDWLRQ RI JLQLVKH
GRPHVWLFDWLRQ
$ B3URFXUHPHQW RI ((1 JLQLVKH
$ (VWDEOLVKPHQW RI JLQLVKH
$ 'RFXPHQWDWLRQ RI
SURSHUWLHVY SODQWL JLQLVKH
DVVHVVPHQW RI JURZW
% 5HIJLRQDO ZRUNVKRS
% 'RPHVWLFDWLRQ RI
FRXQWULHYV JLQLVKH
% 'RPHVWLF :RUNVKRS JLQLVKH
% 36& PHHWLQJ 7KDL JLQLVKH
& THFKQRORJ\ WUDQVIHU DQG FDSDFLW
& &URVV YLVLWYV JLQLVKH
& .QRZOHGJH DQG
WUDQVIHU JLQLVKH
"/RFDO 2SHUDWLRQ
" ([WHUQDO $XGLWLQJ JLQLVKH
" $WWHQGLQJ RYHUVH JLQLVKH
" QFHSWLRQ OHHWLQJ JLQLVKH
" $QQXDO 5HSRUW JLQLVKH
" OLVFHOODQHRXV JLQLVKH
" 3&0 OHHWLQJ JLQLVKH
" BWDNHKROGHU OHHW, JLQLVKH
" &RPSOHWLRQ UHSRU JLQLVKH
) & RQWLQJHQF\ 2WKHU H[SHQGLWXUH %DQN FKDUJH $GMXVW

|
7TRW 548,516 522,854

19



,PSOHPHQWDWLRQ LVVXHVY DQG FRQVWUDLQWYV

0DOD\VLD

2YHUDOO WKHUH ZHUH QR VHULRXV LVVXHV WKDW DITHKFWHG \
RXWEUHDN RI &RYL®&D®SDHFGHPEFRPH DFWLYLWLHV IRU LQVWDC
VHPLQDU EXW WKLV LVVXH ZDV VROYHG XVLQJ RQOLQWWHDBWR FR
PHHWLQJV DQG UHPDLQLQJ EXGJHW IURP RUJDQL]LQJ SK\VLFD
ZHELQDU ZDV UHYLVHG DQG FKDQJHG WR SXEOLFDWORXQL.GHP® EF
DQG SODQWLQJ DQ DGGLWLRQDO KD SORW LQ ,Q/ OLHURW R
SUREOHPV HQFRXQWHUHG $OWKRXJK WKH SURFXUHPHQWHRI PLF
SURFXUHPHQW SURFHGXUHV LW ZDV FRPSOHWHG DW WKH HQG R
ZKR VWRSSHG ZRUN GXULQJ &RYLG SDQGHPLF ZDV TXLFNO\ |
FRPSHWHQW FRQWUDFWRU

7TKDLODQG
'XULQJ WKH SURMHFW LPSOHPHQWDWLRQ WKH HTXLSPBQ®W ZDV
EXGIJHW SODQ DSSURYHG DW WKH 3URMHFW &R R UIRYCGHUDLIPRH® OH
SURFXUHPHQW UHJXODWLRQ LQ 7KDLODQG WKH GRPHVWLF FOHI
LQ SURMHFW DFWLYLWLHY SRVWSRQHG

SBURMHFW 'LUHFWRU DQG "HSXW\ 3URMHFW 'LUHBWRM HRN 5 UK DU
ZDV DOVR DIITHFWHG VLQFH LW WRRN WLPH IRU QHZ FRPHU WR X(

7KH GURXJKW LQ WKH GU\ VHDVRQ IRU VHYHUDO \HODKVY\VORD®HG
GLUHFWO\ LPSDFWV RQ WKH VXUYLYDO UDWH RI VHHGOLQJV LQ \
PRUH SURMHFW PDLOQWHQDQFHY DFWLYLWLHYV L HWRUQFUHNVDN UL
WKH VXUYLYDO UDWH RI WKH VHHGOLQJYV DQGHRADQFW MK M KiH D
VHHGOLQJV

'XH WR WKH &29,' SDQGHPLF WKH SURMHFW WHWLKQWLIHW HF R &
VRPH DFWLYLWLHV ZHUH FRQGXFWHG WKURXJK RQ OLQH SODWIR
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,PSDFW $QDO\VLYV

7KLV VHFWLRQ VKRXOG GHVFULEH LPSDFWV Rl WKH LWP® MWRH QW
HODERUDWH RQ WKH H[WHQW WR ZKLFK WKH SURMHRM) RE NDIFAN L
H[WHUQDO FRQGLWLRQV UHPDLQHG DW SURMHFW FRP SIOJHMWLRQ C
GHVFULEH DSSOLFDELOLW\ DQG DGDSWDELOLW)\ RVYXWRMHFME L Q I
RI DFWLYLWLHYVY DIWHU SURMHFW FRPSOHWLRQ QMW LS/DKMWK @&\ WH
BURMHFW 'RFXPHQW
2XWSXWV DQG RXWFRPHV
0ODOD\VLD

1IR| 2XWSXWYV 2XWFRPHV

KD Rl SODQWHG| 1. $ PRGHO RI GRPHVWLFDWLRQ RI ((
RI IURP VSHFLHV 2. 7KH PRGHO LV DGRSWHG IRU IXWX
RQ HYLQ PLQHV
$ UHSRVLWRU\ RI ((76 DQG SRWHQ
4. $ UHVHDUFK DQG HGXFDWLRQ VLW

UHVHDUFKHUV GHFLVLRQ PDNHUYV

VHFWRUV DV ZHOO DV JHQHUDO SX
QDWLRQDO DQG |1. $ WRWDO RI SDUWLFLSDQWYV
ZRUNVKRSV VHPL( FRXQWULHV KDYH EHQHILWWHG I

UHJLRQDO ZRUNVKRSV VHPLQDU
2. $)R&2 SURMHFW VLWH DV D SK

GHPRQVWUDWLRQ SORWYV GXULQJ
3. 9LGHR RQ )% IRU ZHELQDU KDV UH

w

3XEOLFDWLRQV 1. 3XEOLFDWLRQV LQ SULQW DQG F
i. ERRNV QDWLRQDO DQG LQWHUQDWLRQDO
i. HERRNV DYDLO|2 3DSHUV SUHVHQWHG DW FRQIHUH(

RQOLQH ZLWK IU KDYH DOVR UHDFKHG RYHU DX @

i. SDSHUV SXEOL
LQWHUQDWLRQD
iv. SURFHHGLQJV |
DUWLFOH RUD
SRVWHUV DQG

7KDLODQG

1R 2XWSXWV 2XWFRPHV
$ KD Rl SODQWH(d1. $ PRGHO RI GRPHVWLFDWLRQ RI ((
RI WKH VHHGOLQJY\ HVWDEOLVKHG H[ WLQ PLQH DQG
VSHFLHV RI ((76 2. 7KH PRGHO LV DGRSWHG IRU IXWX

RQ HILQHV

3. $ UHSRVLWRU\ RI ((76 DQG SRWHQ

VHFXUHG

4 $ UHVHDUFK DQG HGXFDWLRQ VLW
VWXGHQWY DFDGHPLFV UHVHDUF
SULYDWH DQG SXEOLF VHFWRUV D
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% QDWLRQDO DQG |1. $ WRWDOSBUWLFLSDQWYV IURP $6 (4
ZRUNVKRSV EHQHILWWHG IURP WKH QDWLRQD
2. 7TKH SRWHQWLDO GHYHORSPHQW H

$)R&2 OHPEHU &RXQWULHV

& &URVYV &RXQWU\ ¢ SXEOLFDWLRQV SURYLGHG WKH RS
6LQIJDSRUH 3KLOL DQG LQWHUQDWLRQDO UHDGHUV WR
5HSXEOLF RI .RUH[] DFKLHYHPHQWY DQG H[FKDQJH YLHZ
PDQXDO RI ZHHG .QRZOHGJH WUDQVIHU DQG FDSDFL
PDQXDO RI ((76 V| DFKLHYHG WKURXJK WKH SXEOLF Dz
PDQXDO RI VRLO
OHDIOHWYV
SRVWHU QG UR
"HEVLWH GHYHORS

,QWHUQDO HIWHUQDO LPSDFWYV

0DOD\VLD

,QWHUQDO

7KH SURMHFW VLWHV ZHUHR RIOF HR CROEWH GDZP VEXW G XH WR OD|
RI PDLQWHQDQFH PRVW RI WKH WUHHV GLG QRWLWXUXHMB\DQ Q &/
VRPH SLRQHHU VSHFLHV ZLWK QR HFRQRPLF YD®XRGRRIONGIHU W
$ PDQJIDXW ZHOO DV WKH SLRQHHU VSHFLHV SURYLGHG SDUWLDO
RI PRUH VKDGH WROHUDQW VSHFLHV LQFOXGLQJ WKHKIH(SUBRWMKDBW
WKXV SURYLGHG JUHDW RSSRUWXQLWLHV QRWHHR @SN FRHVHBXWFK
IXQGV DOVR HQDEOHG WKH PDLQWHQDQFH RI WKHVH VLWHV

,Q DGGLWLRQ VHPLQDUV RU ZRUNVKRSV RUJDQL]HG WKURXJK \
SDUWLFLSDQWY IURP WKH DFDGHPLF UHVHDUFK JSXQHUOFODI KBE L
LOQOWHUHVWHG LQ UHKDELOLWDWLRQ DQG FRQVHUYDWLRQ 3UF
RSSRUWXQLWLHV WR OHDUQ IURP YDULRXV VHPLQDUWKILYG FUR
SURMHFW KDV DOVR UHLQIRUFHG WKH UHODWLRQVKLS EHWZHHQ
NQRZOHGJH H[SHULHQFH DQG FXOWXUH IURP GHYHORSPHQW RI
GXUDWLRQ RI WKH SURMHFW DQG EH\RQG

(IWHUQDO

$IWHU SURMHFW FRPSOHWLRQ WKH SODQWH G WLKH WV X3 DROU MR QU
)5,0 DV WKHVH DUH LPSRUWDQW UHVHDUFK DQG HG)XFODWERQ BQE
LQWHUQDWLRQDO YLVLWRUV 7KH SODQWLQJ RI YDULRXR ((76 L
UDLVHG LQWHUHVW LQ WKH VWXG\ Rl FKDUDFWH URWQWEDB S DFEIL W X
DQG SHVWV DQG GLVHDVHV 3 ' 6LQFH WKH )5, W5ERQHPIUS K RAWH
VLWH DOVR NQRZQ DV 63) %LGRU KDV EHHQ WHKB V3H3 DRIUG6 D/ DA
*RYHUQPHQW WR )5,0 VLQFH DOO SODQWLQJV RUWKKIQV VESKILRW
SHULRG ZKLFK ZLOO EHFRPH DQ LPSRUWDQW UHSRW.MWRUTBE IRU FF
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7KDLODQG
,QWHUQDO

7KH SURMHFW KDV KLJK VFLHQWLILF YDOXH RQG @ I$ROQ W\V UZ. GV
WKH ELRGLYHUVLWY{VBWHRLID\OORUDNKWHROHVXOWY LQ 7KDLODQG Pl
UHIRUHVW DUHDV XVHG DQG DEDQGRQHG 3XEOLFDWLRWV DQG
WKURXJK VHPLQDUV DQG PHHWLQJY SOD\HG D UROH DBIWRROV ]

7KHUH DUH ERWK SUMRBERQVYHULYGH PR EQFUHDVH ELRGLYHUVLW!
QHNGWR VKRZ WKLV UHVHDUFK UHVXOW DQG DOO PHMIKRL RO LB
RUGHU WR LQFUHDVH WKH LPSDFWV RI WKH SURMHFW DW WKH SI

(IWHUQDO

7KLV SURMHFW ZLOO DOVR LQIOXHQFH WKH WZR PDLQ FRIQYHQW|
SURMHFW DFKLHYHPHQW ZLOO EH XWLOL]JHG DV VOKW FWRM A FMC
GHYHORSPHQW LQ WKH $)R&2 PHPEHU FRXQWULHYV

/IRFDO DSSOLFDELOLW\

ODOD\VLD
7KH UHVHDUFK VWDWLRQ KDV D EOXHSULQW ZKHUHE\ DAQZLOO |
SXUSRVHV L UHVHDUFK DQG GHYHORSPHQW BLVPLLQHWNKBDW LF
5" DQG HGXFDWLRQ WKH VLWH FDQ EH XVHG E\ UHHWHOWHKW Y\ @
YDULRXV WRSLFV LQFOXGLQJ FDUERQ VWRFN 3 ' QDWXUDO UHJI
VLWHYV FDQ DOVR EH WXUQHG LQWR D VHHG SURGXEW\VLHQ@® EHD L
LOQYROYHG IRU FROOHFWLQJ VHHGY DQG UDLVLQJ VHHGBOQO®JV RI
VSHFLHV $ PLQLPDO IHH PD\ EH LPSRVHG RQ I XWORUH LYQL VAIVERWYVL
D PRYH WR KHOS VXVWDLQ WKH RSHUDWLRQDO FRVW RI WKLV VW

7KDLODQG
7KLV SURMHFWHZDWUGINWIDIFK EDVHG SURMHFW 7KHUH LV QRW P
WKH QDWLRQDO OHYHO DQG UHJLRQDO OSYROHENMDME WEE D
VWDNHKROGHU PHHWLQJ ZLWK WKH ORFDXHBR PIPXH) QRLRW K$IW A H
ZLWK WKH ORFDO FRPPXQLWLHV ,Q YLHELFIX®WHWRRADODD & SIOQ K
FRPPXQLW\ GXULQJ WKH SURMHFW LPSOHPHQWDWLRQ

$IWHU WKH FRPSOHWLRQ RI WKLV SURMHFW LWVRVLQHRODXIGUHH @/ k
OLYHOLKRRGV FRPSRQHQW RU FDSDFLW\ EXLOGLQJ DFWILNYW\ IF
FDQ EXLOG FDSDFLW\ DW WKH FRPPXQLW\ OHYHO 7KH@HVN\SRIRI
FROODERUDWLYH IRUHVW PDQDJHPHQW DQG LPSURYHV FRPP
FRPPXQLWLHYV

6XVWDLQDELOLW\

0DOD\VLD
$V PHQWLRQHG LQ ,WHP WKH SURMHFW VLWH ZL®® GRFWLQX!
WRXULVP 5HODWHG DFWLYLWLHV FDQ EH XVHG WRVVWWWIMQ Q
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UHSRVLWRU\ RI ((76 EXW H[WHQVLRQ DFWLYLWLHV LQFOGLQJ
$ZDUHQHVYV &(3%$ SURJUDPV EHVLGHV VWXG\ WRRUYDRU] DWW R QW
ZLOO DGG RQ WR WKH VRFLR HFRQRPLF DV ZHOO DV HFRORJLFDC

7KDLODQG

JURP WKH LQLWLDO VWDJH RI WK BMR M~ AW VHSRQHER SEQRUECDAHRE) L
VXVWDLQDELOLW\ )RU 7KDLODQG WKH SURMQF\& ¥ELWHKH KSIDYUHWE
DIJHQFLHV (*$7 DQG .8)) )RU ODH ORK VLWH DNVWH LS WRNHHE WR WILHVF
EFKDQGRGHU WR (*$7 XQWLO WKH FRQFHVVLRQ SHULRGNHZA®\O 7K
WKHUHDIWHU EH XQGHU WKH UHVSRQVLELOLW\ RI 5)'

(QKDQFLQJ VXVWDLQDELOLW\ RI SURMHFWYV FDQ EH DFFRPSOLVK
DFWLYIKWULAR 7 SURMHFWVHGNBIVZDOUHVHDUFK VWXG\ DYKZAHOO DV
SODQ IRU IXUWKHU SURMHFW VXVWDLQDELOLW\I ZNIOKW HH GKNHC
GHYHORSPHQW RI WKH SXEOLFDWLRQV RU SURPRWLRBID@L\WDWH
JLYHQ WKDW WKRVH PDWHULDOV UHPDLQ UHOKYBGW. QRW K M \WRINUK
$)R&2 PHPEHU FRXQWULHY RU SURMHFWYV $W KRH B URR M\HKFHV DVOXW MU
LW LV UHFRPPHQGHG WR UDLVH IXQG LQ FRRSKURW IGRRD R UWK S8
SHSXEOLF RI .RUHD
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&KDOOHQJHV DQG /HVVRQ /HDUQHG

$Q\ FKDOOHQJHV HQFRXQWHUHG DQG WKH OHVVRQV OHDUQH:
GHVFULEHG LQ GHWDLO E\ H[SOLFLWO\ LGHQWLI\LQJ KREGNVKH LQ
DQG WKH H[WHQW PDJQLWXGH Rl LPSDFW 7KH FHDOHU@QINY R
HIWHUQDO 7KH LQWHUQDO IDFWRUV FRXOG EH IXUWKHEW OD
IRUPXODWLRQ DVSHFW ZKLOH WKH H[WHUQDO IDFW®RDWB S B UDKAHH
VHFWLRQ ,W LV KLJKO\ UHFRPPHQGHG WR UMRIFXPWRWHOHYDQW

SURMHFW IRUPXODWLRQ DVSHFW

ODOD\VLD
7TKHUH DUH D QXPEHU RI LQVWLWXWLRQDO DQG QD WLARW WE&R SMKRF
DSSURYDO RI WKH SURMHFW DV LW LQYROYHG PXOWL FRXQWU\
WKHVH SURFHGXUHV PXVW EH WDNHQ LQWR FRQVLGHUDWLRQ SU

BUHSDUDWLRQ RI SURMHFW SURSRVDO LQYROYHG WQUCRPRRW K_H LL|
ILHOGV RI H[SHUWLVH LV LPSRUWDQW WR HQFDSVXODRWH PRUH
ELRGLYHUVLW\ DQG VRFLR HFRQRPLF DPRQJ RWKHUV LAKDY\ZLOOQA
SHUVRQQHO UHWLUHY RU OHDYHV WKH SURMHFW

7KDLODQG

6LQFH WKH HQJDJHPHQW RI WKH VWDNHKROGHUWLRIQFDWIB JBIRZ L
UHFRPPHQGHG WR DFWLYHO\ LQFOXGH FRQFHUQHG VIVDH MKR OG |
DFKLHYH WKH SURMHFW RXWSXWV DQG WR HQVXUHLW&DWHVFW D
EHQHILWYV IURP WKHLU FRQWULEXWLRQUFR WBWHSU R VRINMWFWQ WK
VWDII SHUVRQQHO VKRXOG KDYH H[SHUWLVH LQ WKH WRRHRW VL
VPRRWKO\

$ SUHOLPLQDU\ EDVHOLQH VXUYH\ DQG IHDVLELOISURWWR®\ ZDM
KHOSIXO WR HQDEOH EHIRUH DQG DIWHU VFHQDULRYV RI WKH SUF
ULVSNOVR WKH VHOHFWLRQ RI FDUHIXO SODQW VSHFLHLR@WPSRL
DQG PHDVXUHYV PXVW EH SXW LQ SODFH WR UHGXFH SRVVLEOH G

$ ORJLFDO IUDPHZRUN IRU WKH SURMHFW LV D QHFBMYVIDQJ BDU
ORJLFDO IUDPHZRUN SURYLGHV D VWUXFWXUH LQ ZKLFK WKH VW
RI WKH RXWFRPHV DFWLYLWLHY DQG DQWLGHSDNNHICH Y HPVADOOM [
UHVXOWY WKDW FRXOG EH PRQLWRUHG
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2SHUDWLRQDO DVSHFW

ODOD\VLD
L QVWLWXWLRQDO DQG QDWLRQDO SURFXUHPHQW UXOHV WRRN
SURORQJHG SURFHGXUH IXUWKHU LQFUHDVHG FRVWY DQ®RHOD)
EH PDGH DW OHDVW PRQWKYV LQ DGYDQFH

7KDLODQG
$GPLQLVWUDWLYH 6WUXFWXUH &KDQJH LQ 1DWWLIRIQ KO G DRI UPSC
RQ WKH SURMHFW LPSOHPHQWDWLRQ )RU WKHRQRBRRWDG B UR KIHS
WKH SDUWLFLSDWLQJ FRXQWU\ LV UHTXLUHG 7KH H[GBOWYV
UHFRPPHQGHG LQFUHDVH LQ SURMHFW DUHDV DQG WIERD\QX®EHU
SURMHFW

&RVW Rl VHHGOLQJV WKRXJK LV PDUNHW GULYHQ DQG WKXV LV Y
WKH SURMHFW LW LV UHTXLUHG WR HVWDEOLVKWKH QXUVHU\ R
7KH SURMHFW VKRXOG PDLQWDLQ D PRUH YLVLEOH SUHVHQFH G
LQLWLDWLQJ RSSRUWXQLWLHV IRU SURMHFW FRQVXOWDWLRQV
LPPHGLDWH DFWLRQ DQG IRU LQWHULP PRQLWRULQJ

7TKNHYHUHHBUKHREU FRQGLWLRQV GXULQJ WKH GU\ VHDVRQ IURP 1R
WKH JURZWK RI WKH SODQWBHB/&XUHHE®@. GDMSBQGOGVR KK)YHVWLJIDYV
FRQGLWLRQV DQG VSHFLHV VX LDVBDEWIHE WR. W K M VEXIR\MIFRFRVWWWKLIHN SV |
SKDVH RI SURMHFW IRUPXODWLRQ VKRXOG EH SUHFHGRIBDDNQG ZI
WKH SURMHFW VLWHYV WR LQFUHDVH WKH VXUYLKDKHUD WM ORU W K

7KH SURMHFW KDG GLIILFXOWLHYV LQ FRQWUROOLQJ ZHH3H G&XULQ
SURKLELWHG 7KHUHIRUH PDLQWHQDQFH RI WKH VLWH VKRXOC
I[UHTXHQWO\ GXULQJ uUDLQ\ VHDVRQ WR HQVXUH ZHHG FRQWURO

&DWWOHV IURP WKH ORFDO FRPPXQLWLHV RDWIBQF B R¥H 8 DEIXMIE] H
WR WKH ((76 VHHGOLQJV 7KH ZLUH IHQFH ZDV LQVWBW OMIGH D U
SODQWDWLRQ ,Q RUGHU WR KDQGOH WKLV PDWWHUPXQPWXBVFD
QHHGWR EH LPSURYHG WKURXJK VWDNHKROGHUV PHHWLQJ

26



&RQFOXVLRQ DQG SHFRPPHQGDWLRQV

7KLY VHFWLRQ VKRXOG FOHDUO\ SUHVHQW RYHWPDGO® [ERSDKMW L
SURMHFW ZLWK FOHDU RXWFRPHYV DQG HYLGHQFHV W LV UHFRP
IRU DSSOLFDWLRQ RI JRRG SUDFWLFHV IRXQG DQG DSGBVURNEGLDW
XQGHU FXUUHQW VLWXDWLRQ /LPLWDWLRQV RU VERWBRMARPQW I (
VFHQDULRYV DQG VXJJHVWHG DFWLRQV FRXOG EH IHDWXUHG

0DOD\VLD
7KH SURNMMKEWR PDLQ DLPV ZKLFK ZHUH WR GRPHVWLFDWH H
WKUHDWHQHG WUHH VSHFLHY DQG WR GLVVHPLQDWH NQRZOHG
HQG RI WKLV \HDU SURMHFW D WRWDO RI HQGDQYHUWEHHMQGH
SODQWHG RQ SORWV RYHU KD LQ DQ H[ WLQ PL@WK WKV H I
HFRORJLFDO DQG HFRQRPLFDO YDOXHV Rl WKH RQFRIGEDH UWOQWH |
RI WKLV DUHD DQG LQFUHDVLQJ WKH YDOXH RI WKLV ODQG ZLWK
JROORZLQJ WKH VXFFHVVIXO GHYHORSPHQW RI W{MHG GIRWP HV W |
EHQFKPDUN RI EHVW SUDFWLFHV IRU RWKHU XWERPID®J FSRPS@WLLE

7KH SODQWLQJ SORWVY DUH DOVR H[SHFWHG WR EHARERWE IH
UHVHDUFKHUV DQG VWXGHQWY SDUWLFXODUO\ SRVW JUDGXDWF
IRU VWXGLHV RQ LPSDFWV Rl UHVWRUDWLRQ DQG G RRINVW H YIXW QR ¢
DQG

$SDUW IURP WKHVH SK\VLFDO DFKBHRUPBHQWNG W KAHR SEDE& MHF®V

VHPLQDU ZRUNVKRS V ZKLFK KDYH EHQHILWWHG DOOUR®($1 FF
XQLYHUVLWLHY JRYHUQPHQW DJHQFLHVY SULYDWH VHFWRU DQC
EXLOGLQJ SURJUDPV ZKLFK KDYH DOVR SXEOLVKHG RQOLQH SL
GRPHVWLFDWLRQ RI HQGDQJHUHG VSHFLHV ZDV GRFXPHQWHG

WKURXJK )5,0V ZHEVLWH ZLWK WKH JHQHUDO SXEOLF ZKLOH D S
FDSWXUH VRPH KLIJKOLJKWYVY RI WKH SURMHFW

,Q FRQFOXVLRQ WKH SODQWLQJ SORWV ZLOO FRQWLOQIXRIQWR VH
HGXFDWLRQ DQG FDUERQ VWRUDJH 1RQHWKHOHVV PRUH VWXG
IXUWKHU XQGHUVWDQG GHYHORSPHQW RI WUHWKHLIQU WEIRDH JRLIF
LPSDFWV RQ WKH RQFH EDUUHQ H[ WLQ PLQNX$SGBUWLRWED O\l | R/
ODOD\VLD LQ WKH 6XVWDLQDEOH '"HYHORSPHQW *RDESURHARVRHD /]
VXVWDLQDEOH XVH RI WHUUHVWULDO HFRV\VWHPV VXV@DLQDE(
DQG KDOW DQG UHYHUVH ODQG GHJUDGDWLRQ DQG KDOW ELRGL

7KDLODQG
'XULQJ WKH \HDU SURMHFW LPSOHPHQWDWLRQ WKH SURMHFW
DFKLHYHG WKH WDUJHWHG REMHFWLYHV LQFOXGLQJ WKH HVW
RUJDQL]DWLRQ RI ZRUNVKRSV DQG VHPLQDUV 7KH SURMHFW K
VKRXOG VWURQJO\ LQIOXHQFH IXWXUH 5('" SURMHFWYV
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,Q 7KDLODQG WKH UHVXOWV PLJKW LQIOXHQFH PLQ@BG WR U
3XEOLFDWLRQV SURYLGH VFLHQWLILF DGYDQFHPHQW LQ DIIRUH)
5('' NQRZOHGJH JDLQHG E\ IRUHVWHUV DQG FRQWUWRKWK RQ VF
VHPLQDUV DQG DW LQWHUQDWLRQDO PHHWLQJV

JRU DSSOLFDWLRQ RI JRRG SUDFWLFHVY DQG DSSURSULD@X IROOI
DUH UHFRPPHQGHG

$ SKDVH SURMHFW LV UHFRPPHQGHG WR EH GHYHORSHG W
DFFRPSOLVKPHQWY IURP WKLV SURMHFW WKURXJK ODWHKHVFDO
HVWDEOLVKFH®MARMHUYDWLRQ VLWHY LQ FROODERUDWLRQ ZLWK
7KLV SURSRVHG SKDVH ZLOO SULRULWL]H WKH FRQVHUYDWLRQ
UHFRPPHQGHG DW SURMHFW GHYHORSPHQW VWDJH

,Q RUGHU WR HQVXUH V)XFAPMIYHRS U WWURMSFWLRQ RI ORFDO FRP
DUH UHTXLUHG LQ WKH GHYHORSPHQW LPSOHPHQWDWLRQ SURFI
WR EH XWLOL]HG DV D UHIHUUDO FHQWHU B RGOS IGHP R Q MRAUUH/WYILF
DQG UHOHYDQW ILHOGV LQ $)R&2 CPG®IEW LR BR $QRELLL WY FR XU D JH
FRRSHUDWLRQ WRZDUGYV DFKLHYLQJ WKH VKDUHG 6'*VZDWE& JO
$)R&2TV VWUDWHJILF SODQ ,W LV UHFRPPHQGHG WK DWK DKD MM
RXWSXWV RI WKLV SURMHFW FDQ EH SURSHUO\ UMW OKPW®E BQLE L
DFKLHYLQJ 1DWLRQDO )RUHVW 3ROLF\
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SKRWR 'RFXPHQWDWLRQ

ODOD\VLD

$FWLYLW\ $ 6LWH &KDUDFWHULVWLFV
6LWH FKDUDFWHUL]DWLRQ SURFXUHPHQW RI ((76 (V\
'RFXPHQWDWLRQ RI VLWH SURSHUWLHYV

6LWH SUHSDUDWLRQ IRU § &ROOHFWLRQ RI VRLO VDP

GRFXPHQWDWLRQ RI VL

st "' ‘?

b PR : el

o>

6LWH SUHSDUDWLRQ IRU § OHDVXUHPHQW RI WRWDO |
DW EUHDVW KHLJKW L
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SFWLYLW\ %
SHILRQDO VHPLQDU

SHILRQDO 6HPLQDU
5HILRQDO ZRUNVKRS

/IRFDO ZRU

RN\ AR

IDWLRQDO :RUNVKRS KHO(
IRYHPEHU

*URXS SUHVHQWDWLRQ (¢
"RUNVKRS

S5SHILRQDO 6HPLQDU KHOG |
$XIXVW

5HSUHVHQWDWLYHV IURH

SHILRQDO 6HPLQDU

SHILRQDO :RUNVKRS KHOZ(
I1RYHPEHU

'"RUNVKRS WR $)R&R SURM

6LWH YLVLW RI SDUWLFL

@ st

AFoCo Regi
Okt 2021)

m—

GROUP PHOTO

"‘?‘“ﬂ?‘
phatigtach b

SHIJLRQDO :HELQDU KHOG
DOVR DYDLODEOH IRU

RIILFLDO )DFHERRN

$ JURXS SKRWR RI SUHYV
PRGHUDWRUV RI WKH 5H|
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$FWLYLW\ & 7HFKQRORJ\ 7UDQVIHU DQG &DSDFLW\ '"HY

&URVYV YLVLW .QRZOHGJH

DQG WHFKQRORJ\ WUDQVIH

g

9LVLW WR 3KDQJ 1JD )RU

6WDWLRQ 7KDLODQG

wg;;vom ugrmv.vao omestcation of Endang
Mnic e M'mﬂ'ﬂmmhm
errastrisl Ecosystem”

6LWH YLVLYW5E8XWRYPLQJ )
&RQIHUHQFH LQ LQ /X

SDUWLFLSDWLRQ DV ORGHU
3DQHO 'LVFXVVLRQ LQ &KL
"RUNVKRS LQ

9LVLW WR ODNLOLQJ &HQ
(FRV\VWHPV LQ

9LVLW WR %RJRU %RWDQI

RIMBA BIDOR
2020

3XEOLFDWLRQ RI

D FRIIHH

"Form Landscape Restoration in the Asia-Pacific
wmmunmgm 30 August - 3 September-
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ODNLQJ RI D SURPRWLRQI

2Q0LQH SDUWLFLSDWLRQ
SHVWRUDWLRQ LQ WKH $
"RUNVKRS LQ

SFWLYLW\ °
$WWHQGLQJ FRQIHUHQFHV

/IRFDO 2SHUDWLRQ

SURMHFW &RRUGLQDWLR(

 QFHSWLRQ OHHWLQJ D
UHSUHVHQWDWLYHV IURHF
 QWHULP 6HFUHWDULDW IR

YVW3URMHFW &RRUGLQDWL
E\ ODOD\VLD DQG KHOG |
I1RYHPEHU

'U $QJ EULHILQJ OV .LP I
6HFUHWDULDW IRU $)R&2 D
GXULQJ VLWR3YRWIHNF W &R F

OHHWLQJ RQ 1IRYHPEH

$ YLVLW WR SURMHFW
GXULQJ"WBKIRMHFW &RH
OHHWLQJ

3 L - A
™ 1

Hﬁﬁqﬁ!

WK3URMHFW &RRUGLQDWL
YLUWXDOO\ DQG KRVWHG E
GXH WR WKH RXWEUH

3DUWLFLSDWLRQ LQ $QQXD
DQG :RUOG )RUHVWU\ &R(
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7KDLODQG
3KRWR 'RFXPHQWDWLRQ

7R SURYLGH UHOHYDQW SURMHFW SKRWRV ZLWK SURSHU GHVFL
VLWH SKRWRV RI EHIRUH GXULQJ DQG DIWHVYV LASO R B HDM)DW LHRQF
ILOHV RI WKH SKRWRV XVHG LQ WKLV VHFWLRQ VKRXOG DOVR EH

$ 6LWH &KDUDFWHUL]DWLRQ
$ 6HOHFWLRQ RI SODQWLQJ VLWHYV LQ GHQXGHG DQ® GRVYWXUE
GRPHVWLFDWLRQ
$ 6LWH VHOHFWLRQ DQG LGHQWLILFDWLRQ RI ((76 IRU GRPHV\
7KHUH DUH SURMHFW VLWHYV ODH ORK OLQH 3URMHKWM ¥RLB IZK
RULJLQDO IURP WKH PLQLQJ SLW 7KH DUHD RI WKIDV DRI 0RRKOLQH 3D
JRUHVWU\ 5SHVHDUFK 6WDWLRQ 3URMHFW 6LWH ZKLFK KDIEW®GHWVDWWHLE) OPE.
\HDUV 7KH DUHD RI 3KDQJQJD )RUHVWU\ 5HVHDUFK 6WDWLRQ 3URMHEF

=

Land reclamation level each time

JLIXUHMKDQJ 1JD )RUHVWU\ 5SHVHDUFK 6WDWLRQ 3URMHFW 6LWH &KDUD
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$ *36 ODSSLQJ

Boundary Map of Mae Moh Demonstration Site for "Domestication of Endangered, @
Endemic and Threatened Plant Species in Disturbed Terrestrial Ecosystem in Thailand” Project. 1.4 goo
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J)LIXUH ODH ORK SORW VLWH *36 PDSSLQJ XS SORW 'RZQ

Boundary Map of Takuapa D ion Site for "D ication of

oven imen s sw’ fwen’ iwen’ o s o’ owa o
Endemic and Threatened Plant Species in Disturbed Terrestrial Ecosystem in Thailand” Project. .1 oo L L L L L h
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$

JLIXUH  ((76 BHHGOLQJ

BURFXUHPHQW RI ((76

((76 6HHGOLQJ SUHSDULQJ

I
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$ (VWDEOLVKPHQW RI ORGHO SORWV 6LWH SUSBQ U DRR@LQV FBIOLDQ

6LWH SUHSDULQJ

3KDQJ 1JD )RUHVWU\ 5HVHDUF KS &WS\WBIUL® 3 U RRNVEHD 6WWH FRPSDF
GHHS P ZLGH DQG PHWHU  VWULSV (DFK VWULS XSDFHG T
HILVWLQ3IXMUWKW SROH DW VSDFLQJPEH VEEMEZ® MQ ARFSIRVWPD QG
KXVN 7KH FRPSRVW ZDV WKH FRPSRVLWLRQMRU PRE GRRISDR® FR
VWDNLQJ DQG GLJJLQJ D KROG VHSDUDWEG B5Q D QWHSE® LPOUWLR Q
EDQDQD QHDU ((76 KROG

JLIXUH 6LWH SUBHKSQUDWLRYHMWU\ 5HVHDUFK 6WDWLRQ 3URMHFW
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$ ‘DWHULQJ

‘DWHU V\VaAKBEBYQJD )RUHVWU\ 5HVHDUF KX6MD @ URS SIUG M HAM 161
VI\VWHP ZKLOH ODH ORK VLWH XVH PDQXDO V\VWHP

Q ¥ 3] oF & N i 5 Y % 7 . d =
) ‘ i & i ;

JLIXUH 'ULSSLQJ LU WKW URR )RWHYMR\DIMVHDUFK 6WDWLRQ 3L

JLIXUH ,UULIJDWLRQ V\VWHP PDLQWHQDQFH IL[ FKDQJH UHSDL

J)LIXUH ODQXDO LUULIJDWLRQ V\VWHP DW ODH ORK SORW VLWH
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$ )LUH SURWHFWLRQ OLQH DQG LQVSHFWLRQ URDG

J)LIXUH ,QVSHFWLRQ URDG DQG ILUH SURWHFWLRQ DW ODH ORI

$ '"HPDUFDWLRQ DQG ZLQG SURWHFWLQJ )HQFH

JLIXUH JHQFH URXQG DW ODH ORK SORW VLWH

38



$ 30DQWLQJ 7HQGLQJ

ODH ORK OLQH ILUVW SODQWHG ZLWK VSHFLHVHYDBPEHXDL® D UHB O L
FUDVVQORW\OHORELXP ODQFHRODWXP 'DOHMWEHDJLPRFROQFHK
1HREDODQRFDUBX&D WHEPLGLRVS\URLGHV

3KDQJ 1JD )RUHVWU\ 5HVHDUFK 6WDWLRQ SURMHE®/TXL®BUILDVYV
FUDVVE&RW\OHORELXP OQBREPRORQW KRB UBSX&D WHEPLGLRVS\URLGHV

)RU WKH VHFRQG SOQDWHG 0D B TORIKOFLQIHDGEEKRIGNYQIDIH PD O D F F H (
&RW\OHORELXP ODQFHRODWXP 'DDEHHUUDDF RFORNMOHIXMEH @ DLW H
'LOOLQLD RYDWH ODJQROLD UDMDQLDQD ODJQROLLD VADURGKR
VXPDWUDQD VXEVS DQBWSFMIREDREHREMBQEHN )RUHVWU\ 5HVHDUFK
3URMHFW 6LWHS$TXHIOMHYLDURDODFFHQVLY O0DJQROLD UDMIE.DQD
3DUNLD VXPDWUDQD VXEVS VWUHSWRFDUSD

30DQWLQJ

YJLIXUH 7 U D OVEESIDOWMGH G (D@ DWD )RUHVWU\ 5SHVHDUFK 6WDWL

39



J)LIXUH ODH ORK SORW VLWH SODQWHG DQG DIWHU SODQWHG

YLIXUH %DQDQD SODQWHG DV D QXUVH SODQWHG RI ((76 DW 0
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7HQGLQJ
"HHGLQJ

‘HHGLQJ HYHU\ PRQWK DOWSHDD QWHEED VIRRH DQG PRZLQJ PDFKI

JLIXUH "HHGK®QIJIDMWD )RUHVWU\ 5HVHDUFK 6WDWLRQ 3URMHFW 6LW

JLIXUH "HHGLQJ DW ODH ORK

2SHQ 6KDGH DQG VKDGH

$WKDQJ 1JD )RUHVWU\ 5HVHDUFK 6WDWLRQ 3URMHFW 6 ILLWW lVQK HWUHHHG Q
UHTXHVW WR RSHQ WRS IRU VXQ OLJKW FDQ JR QIXKRXHIK WKHO(H76DWHS BiF
OLQH WKHUH LV DQ RSHQ DUHD ZKLFK UHTXHVWHG VRP?PKFKIKIRGR QX @/ D O\
KXVN DQG ULFH VWUDZ

J)LIXUH 3UXQLQJ EUDQFK RI H[LVWLQJ WUHH WR RSHQ VKDGH
41



JLIXUH

6KDGLQJ E\ 6KDGLQJ QHW $W 0ODH ORK SORW VLWH

)LIXUH

&RYHULQJ WKH WUHBEED VHFH WW FRE QX ADKX0OARK SORW

42
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JHUWLOL]JHU

7KH IHUWLOL]H ZHUH SXW RQH HYHU\ PRQWKV ,Q 3KFQIQUWHRUI
FDQ EH ERWK RUJDQLF DQG FKHPLFDO IHUWLORJHIW QK E G3HX Bl DI RO /@ H) LUQHH
RI XVLQJ FKHPLFDO LQ WKH PLQLQJ DUHD

J)LIXUH $SSO\ IHUWLOL]H DW ODH ORK SORW VLWH

OHDVXULQJ

FROOHFW VXUYLYDO UDWH DIWHU SODQWHG PRQWK DQG JURZW|
HYHU\ PRQWK DW 7DNXD 3D SORW EXW ODH ORK SORW DERXW P
DOO WUHHV VORZO\ JURZLQJ

JLIXUH *URZWK BRDOQHEWLRQ HOD/MV U\ 5HVHDUFK 6WDWLRQ 3URMHF\

43



*URZWK DQG SHUFHQW VXUYLYDO

m Aquilaria crassna 36%
m Cotylelobium lanceolatum 67%
120 = Vatica diospyroides 75%

© 100 m Neobalanocarpus heimii 50%
g 80
& 60
o
v 40
o
20
0
3 6 12 16 20 24 27 31 34 36 39 42 45 48 50 52 54
Age(Months)
JLIXUH ((76 6XUYLYDO SHMAHQWDDHRRIHVWU\ 5HVHDUFK 6WDWLR(
GXULQJ \HDUV
9.00 »
8.00 4 mAquilaria crassna 7.67 cm.
7.00 4 mCotylelobium lanceolatum 2.72 cm.
~ 6.00 = Vatica diospyroides 3.46 cm.
o ' ® Neobalanocarpus heimii 3.02 cm.
o 4.00
0O 3.00
2.00
1.00
0.00

3 6 12 16 20 24 27 31 34 36 39 42 45 48 50 52 54

Age (Months)

J)LIXUH ((MBJRZWK RKDQJ 1JD )RUHVWU\ 5HVHD U FRXXENOW L R Q\ BILDRUMH FW
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4.00 m Aquilaria crassnha 3.45 cm.

m Cotylelobium lanceolatum 1.53 cm.

—~ 3.00 m Vatica diospyroides 2.09 cm.
g ®m Neobalanocarpus heimii 1.71 cm.
a 2.00
@)
1.00
0.00

16 20 24 27 31 34 36 39 42 45 48 50 52 54

Age (Months)

JLIXUH ((76 GLDPHWHU DW EUHDWKDRH L1JKWRUHR/IM K 5RHIVHD U FK
3URMBHKKFIL QUWH \HDUYV

5.00
4.00 » m Aquilaria crassna 4.34 m.
E 3.00
5
-% 2.00
1.00
0.00
3 6 12 16 20 24 27 31 34 36 39 42 45 48 50 52 54
Age(Months)
J)LIXUH ((76 +HLIJKW JUBRZGWKIRD )RUHVWU\ 5HVHDUFKGOWDOLWQURQ 3U

\HDUV

m Aguilaria malaccensis 58%
120 + ® Magnolia rajaniana 41%
= Neobalanocarpus heimii 81%
100 s ® Parkia sumatrana 87%

S
8 80
S 60
o
o 40
a

20 s

(O

3 6 9 12 15 18 21 24
Age (Months)
YLIXUH ((76 6XUYLYDO SHIKTHQW DD HRRIHVWU\ 5HVHDUFK 6WDWLR(

GXULQJ \HDUYV
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Do (cm.)

Y)LIXUH

DBH. (cm.)

YJLIXUH

Height (m.)

Y)LIXUH

9.00 +
8.00 o ®Aquilaria malaccensis 3.89 cm.
700 4™ Magnolia rajaniana 7.27 cm.
6.00 | = Neobalanocarpus heimii 1.94 cm.
5'00 . ® Parkia sumatrana 7.66 cm.

4.00 1
3.00 »
2.00 ¢
1.00 1
0.00

3 6 9 12 15 18 21 24

Age (Months)
((MBJRZWK RKDQJ 1JD )RUHVWU\ 5HVHDUFKXWMNLRMHDURMHFW

m Aquilaria malaccensis 1.93 cm.

m Magnolia rajaniana 3.10 cm.
6.00 m Neobalanocarpus heimii 0.72 cm.
5.00 ® Parkia sumatrana 5.41 cm.

4.00
3.00
2.00
1.00
0.00

12 15 18 21 24
Age (Months)

((76 GLDPHWHU DW EUHDWKDRH LIKWRUHR/IM K 5RIIVHD U FK
SBURBMEW @LWHHDU

6.00 » ® Aquilaria malaccensis 2.62 m.

5.00 s ® Magnolia rajaniana 3.33 m.
' = Neobalanocarpus heimii 1.58 m.
400 4 ™Parkia sumatrana 4.64 m.

3.00 s
2.00 »
1.00 s

0.00 -

3 6 9 12 15 18 21 24
Age (Months)

((76 +HLIJKW BKPOWKIRI)RUHVWU\ 5HVHDUFRKX6W.HNLRHBDURMH
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m Cotylelobium lanceolatum 4.0%
m Dalbergia oliveri 22.67%
m Dalbergia cochinchinensis 61.33%

120.00 m Aquilaria crassha 15.33%
100.00 ®m Neobalanocarpus heimii 1.0%
. : m Vatica diospyroides 29.67%
&8 80.00
c
8 60.00
)
o 40.00
20.00
0.00
3 12 25 36 43 48 54 60
Age (Months)
JLIXUH ((76 6XUYLYDO SHUFHQWDJH RI ODH ORK SORW VLW
m Cotylelobium lanceolatum 0.30 m.
m Dalbergia oliveri 1.28 m.
3.00 m Dalbergia cochinchinensis 2.76 m.
m Aquilaria crassna 1.08 m.
—~ 250 m Neobalanocarpus heimii 0.47 m.
é 200 m Vatica diospyroides 1.59 m.
S 150
£ 100
0.50
0.00
3 12 25 36 43 48 54 60
Age (Months)
JLIXUH ((76 +HLJKW JURZWK RI ODH ORK SORW VLWH GXULC
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Growth & Number of Trees (Mae Moh 2018, Nov 2021)

Dc Dcu Ac Do Mr MI Psu vd Dov | Ms Nh Cl

Number

(trees) 484 | 434 | 146 | 302 230 | 220 55 27 2 0 0 19

Do.(cm.) | 1.00 | 1.08 | 0.67 1.12 108 | 068 | 145 | 0.81 | 0.55 | 0.00 | 0.00 | 0.94

(CHI':; ) 66.99 | 63.75 61.38 56.43 105.95 | 51.56 121.27 | 75.85 | 51.50 0.00 0.00 85.21
Dc Dalbergia cochinchinensis nege Psu  Parkia sumafrana gnia
Dcu  Dalbergia cultrata neziimame vd Vatica diospyroides Aunilnssive
Ac Aquilaria crassna nauon Dov Dillenia ovafa amiluian
Do Dalbergia oliveri L Ms  Magnolia sirindhorniae HilldFuss
Mr Magnolia rajaniana ntluane Nh Neobalanocarpus heimii RaifguFumuNg
M Millettia leucantha L Cl Cotylelobium lanceolatum (E
JLIXUH ((76 WUHH @QX®G E-HHLIJKW JURZWK R ODH ORK SORW V
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G-1-20R

$ ORQLWRULQJ VXSHUYLVLQJ RI VLWH SUHSDUDWLRQ SODQWL

ORQLWRULQJ DQG HYDOXDWLRQ

JLIXUH (YDGXDYWHGE DWW UHVWU\ 5HVHDUFK 6 WDWLRQ 3URMHFW 6L

49



G-1-20R

$ 'RFXPHQWDWLRQ RI ELRSK\VLFDO VLWH SURSHUWLHV SODQ
JURZWK

$ 6RLO VDPSOLQJ

JLIXUH KRDHNM @QIW )RUHVWU\ 5HVHDUF K BW BIWM.RR SIWHRG WY R/ B RV ID
VRLO IRU DQDO\VLV

JLIXUH KROHV RI ODH ORK SORW VLWH ZHDG\VDWSOHG WR

G-1-20R



G-1-20R

J)LIXUH 6RLO FKHPLRKOQURSHEBWHWHNURBEHVHDUFK 6WDWLRQ 3U|

JLIXUH 6RLO SK\WWLFDO SURSHUWLHVY RI ODH ORK SORW VLWI

G-1-20R



G-1-20R

J)LIXUH 6RLO FKHPLFDO SURSHUWLHYV RI ODH ORK SORW VLWH

$ 3XUFKDVH RI PLFURFOLPDWH VHQVRUV

J)LIXUH GDWD ORJJHUV DQG 86% ZLWK LQWHUIDFH FDEOHYV .

G-1-20R



G-1-20R

$ 3XUFKDVH RI KHLJKW PHWHU YHUWH]

JLIXUH VHWYV RI KHLJIKW PHWHU ZHUH SXUFKBMWHG ,OHLJKW P

$ 3XUFKDVH Rl GLDPHWHU WDSHV VKUHGGHU PDFKLQH

Y)LIXUH SLHFHV RI GLDPHWHU WDSHV /XINLQ ([HFXWLYH 3RFT!
VHW RI VKUHGGHU PDFKLRQRAGAHUWAVSRIUFKD NN EBEBEKLQH

G-1-20R



G-1-20R

% S5SHJIJLRQDO :RUNVKRS

% OHHWLQJ RQ 'RPHVWLFDWLRQ RI ((76 LQ $6($1 FRRQW@LHV
ZRUNVKRS LQ \HDU KHOG LQ &KLDQJ ODL 3URZRQIPN UYWL
LQYLWHG

J)LIXUH SDUWLFLSDQWYV IURP $6($1 FRXQWULHV WR SDUWLFLSI

% :RUNVKRS DQG QDWLRQDO ZRUNVKRS

'RUNVKRS RQ 'RPHVWLFDWLRQ 30DQW 6SHFLHVY DQG GLYHU
(FRV\VWHP 7UHH SODQWHG LQ OLQLQJ DUHD 3DRUWRBEHSMQUNV TUF
5)' DQG ([WHUQDO $GYLVRU KHOG LQ %DQXDBRWN )HEUXD
ILHOG WULS WR 6&* 6DUDEXUL SURYLQFH

IDWLRQDO ZRUNVKRS RQ +RZ HDVLO\ WR SODQW ((76"
RZQHU RU ZKR LV FRQFHUQ '"HFHPEHU DW 3KDAMNXID )RUH
3D 'LVWULFW 3KDQJ 1JD SURYLQFH

YLIXUH ‘RUNVKRS RQ JHEUXDU\ DW 5)' LQ %DQJNBN DQG ILH
SURYLQFH

G-1-20R



G-1-20R

JLIXUH :RUNVKRS +RZ WR HDVLO\ WR SODQW ((76" $QG VLWH °
% YWDQE®36& PHHWLQJ 7KDLODQG 7KDLORQGHKEULXDBE& PHH'
DQG $XJIXVW DW 5)" %DQJNRN

JLIXUH VY"36& PHHWLQJ

G-1-20R



G-1-20R

JLIXUH VW36& PHHWLQJ

& 7THFKQRORJ\ 7UDQVIHU DQG &DSDFLW\ '"HYHORSPHQW
& &URVV YLVLWYV

O9LVLWHG 3KLOLSSLQHV LQ \HDU QXUVHU\ ODNIYQAIO@IDERWDQ

JLIXUH 9LVLWHG QXUVHU\ DQG ODNLOLQJ ERWDQLFDO JDUGH

G-1-20R



G-1-20R

9LVLWHG 6LQJDSRUH LQ \HDU ZHQW WR 1DWLRM®D® ERWD
*DUGHQ E\ WKH %D\ WR VWXG\ UDUH VSHFLHV IURP VHYHUDO RUL

YJLIXUH ((76 LQ 6LQJDSRUH

O9LVLWHG .RUHD LQ \HDU 9LVLWHG .RUHD QDWLRQDO DUEF
YDULHW\ FHQWHU %DHNGXGDHJDQ DUERUHWXP DQG 3RFKHRQ Dl

)LIXUH 9LVLWHG VHHG YDXOW DW %DHNGXGDHJDQ DUERUHW.

G-1-20R



G-1-20R

& .QRZOHGJH DQG WHFKQRORJ\ WUDQVIHU
JRU WKLV $FWLYLW\ KDVPDRQKXWDY LOMHIHO WX FIERO/O XS DQG ZF

& 0DQXDO

PDQXDOV SXEGHGKPGBODNDO BERLO PDQXDDMAIER76 PDQXDO

LQ
JLIXUH 'HHG PDQXDO 6RLO PDQXDO DQG ((76 PDQXDO
& /HDI @QHHWIOHWYV ZHUH SULQWHG LQ \HDU OHDIOHW IRL

OHDIOHWY IRU *36 UHFRPPHQG RI VLWHYV

J)LIXUH 3URMHFW OHDIOHWYV

G-1-20R



G-1-20R

& 3RVWHU DQG UROO XS VHWYV RI SURMHFW UROO XS ZHUF

Y)LIXUH VHWYV RI SURMHFW UROO XS

G-1-20R



G-1-20R

& "HEVLWH

JLIXUH $)R&2 %DQQHU LQ 5)' ZHEVLWH

" /IRFDO 2SHUDWLRQ

' ([WHUQDO $XGLWLQJ 7KDLODQG PDQDJHG IRU H[WBI@®DO D X

JLIXUH ((WHUQDO DXGLWLQJ ILQDQFLDO UHSRUW

G-1-20R



G-1-20R

' $WWHQGLQJ RYHUVHDV PHHWLQJV WLPHY RDRYHWAMHD PHHW
DQG &23 LQ (J\SW LQ \HDU

J)LIXUH ,8)52 PHHWLQJ LQ &KLQD

JLIXUH &23 PHHWLQJ LQ (J\SW

JLIXUH WXRUOG )RUHVWU\ &RQJUHVV LQ .RUHD

G-1-20R



G-1-20R

' ,QFHSWLRQ OHHWLQJ 7KH ,QFHSWLRQ PHHWALQ® ZBBWKHOG LQ
7KH OHHWLQJ ZDV DWWHQGHG E\ SDUWLFLSDQWV

JLIXUH )LHOG WULS WR ODH ORK PLQH

" $QQXDO UHSRUW $QQXDO UHSRUWYV ZHUH SULQWHG

JLIXUH $QQXDO UHSRUWYV

G-1-20R



G-1-20R

' OLVFHOODQHRXV

' 2II1LFH DXWRPDWLRQ IRWHERRNYV FRPSXWHU VMIKIJHHQ $
SKRQHV PRELOH VSHDNHU SKRQHV FDPHUDV DQG RYHUKHDG

JLIXUH I1RWHERRN &RPSXWHU VFUHHQ 3ULQWHUYV DQG 6FDQC

JLIXUH ORELOH SKRQH ORELOH VSHDNHU SKRQH &DPHUD DQG

G-1-20R



G-1-20R

' 3&& OHHWLQ@&& PHHWLQJV LQ \HDUV $OWHUQDWH HDFK \HDL
ODOD\VLD 3&4& PHHWLQJ ZHUH R&AEVWNHWRRBVWHQH WHOHFROQI

)LIXUH THOHFRQIHUHQFH LQ 3&& PHHWLQJ

' 6WDNHKROGHU OHHWLQJ

7KH PDLQ REMHFWLYHV SXEOLFL]H WKH SURMHFW WR ORFD(
IXWXUH IRUHVW WKDW WKH\ GHVLUH 7KH OHHWLQJ ZDV DWWHC
PHHWLQJ DQG VWDNHKROGHUY DW 7DNXD 3D PHHWLQJ 7KI
RFFXSDWLRQV VXFK DV ORFDO SHRSOH DURXQG WKH UHVHDUFK
KHDGPDQ ,Q WKH PHHWLQJ KDG JURXS GLVFXVVLRQ DQG GUDZLC
IXWXUH"

JLIXUH 6WDNHKROGHU PHHWLQJ DW ODH ORK /DPSDQJ SURYLC

G-1-20R



G-1-20R

J)LIXUH 6WDNHKR O & POHUDWR QI VWM 5HVHDUFK3&KWOMWIDRQ 3URMH
SURYLQFH

G-1-20R



G-1-20R

6XVWDLQDEOH 3URSHUW\ ODQDJHPHQW DIWHU WKH 3URMHF)

$VVHWV SXUFKDVHG E\ SURMHFW IXQGY DUH DV IROORZV

1R | $VVHW 4XDQWL S5HPDUNV 6WDWX
*36 8VHG EUF
,QXVH
+HLJKW PHWHU SROFH EURNHO LC
. ,QXVH
LDPHWHU WDSH EURNHOQ L
OLFURFOLPDWH VWD ,QXVH
1RWHERRN '(// IDWLV IRU ZHEL , QX'V H

ODOD\VLD

$00 DVVHWY DERYH ZLOO EH XVHG FRQWLQXDWOD IRHU CRRVE R Q JSIU
XVDEOH $VVHWV WKDW DUH EURNHQ DQG QRW HFRQRPLFDO V
DFFRUGDQFH WR )5,0V UXOHV LQ PDQDJHPHQW RI DVVHWYV >3. 6

SHIHUHQFHYV

7KLV VHFWLRQ VKRXOG OLVW DQ\ UHIHUHQFHV XDM& ILRUSUH!
ELEOLRJUDSKLF LQIRUPDWLRQ PD\ EH XVHG KRZHYHU WKH IRO
LOQFOXGHG £+ DXWKRU V WLWOH RI WKH SXBXKH BWE R QV R\HUH DHEL
\HDU RI SXEOLFDWLRQ

&RQYHQWLRQ RQ %LRORJLFDO 'LYHUVLW\ &%’ ERKQWU\ 3
KWWSV Z7ZZZ FEG LQW FRXQWULHYV SURILOH "FRXQWU\ P\ a WH[W
WKH YHUWHEUDWH FODVVHVY DQG YDVFXODU SODQWV $FFH

(FRQRPLFV RI /DQG 'HJUDGDWLRQ®GHSRUGLVWRID BROHF\ DQG 'HFLVLF
5HDSLQJ (FRQRPLF DQG (QYLURQPHQWDO %HQHILWV [(URP 6XVW
, QLWLDWLYH %RQQ S

:DOWHU . 6L @HoNVW + - HGLWBWY 5HG /LVW RI 7TKUHDWHQHG 30
*ODQG 6ZLW]J]HUODQG DQG &DPEULGJH 8.

G-1-20R
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$SSHQGLFHYV

1.1 :RUN 30DQ RI ODOD\VLD
1.2 :RUN 30DQ RI 7KDLODQG

G-1-20R
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$SSHQGL]

'RUN 30DQ RI ODOD\VLD
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G-1-20R

$SSHQGL] RUN 30DQ RI 7KDLODQG
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