
KHOA HOC CONG NGHE 

AIXIH HUOIMG CUA BIEM DOI KHi HAU DEIXI VUIXIG 
PHAIXI BO CUA LOAI VOOC CHA VA CHAM XAM 

[Pygatiirix cinerea] O TAY MGUYEM 
Le Xuan CanhS Le Quang T u ^ ' ' ^ Dang Huy Phuong', 

Tran Anh Tu^^ U Mmh Hanh\ Chu Thi HSnĝ  

T6MTAT 

Bai bao trinh bay ve phuong phap sir dung mo hinh Maxent de xac dinh cac khu vuc ti&m nang phan bo, tim 
hî u nhung yeu td moi tnrong anh hoang den sir ton lai ciia Ioai Vooc cha va chan xam {Pygathrix cinerea) 
va xu ih^ bî n dong vung phan bo cua loai Vooc cha va chan xam o thai diem nam 2050 va nam 2070 duoi 
Itich ban anh huong cila bien doi khi hau. Dir lieu sir dung trong mo hinh g6m cac diem ghi nhan phan bo 
ciia loai Vooc cha va chan xam duac thu thap tai khu vuc Tay Nguyen va viing lan can ciing voi cac y^u to 
moi Inrong, sinh khi hau, lop phii, dia hinh..., co tiem nang anh huong den kha nang ton tai ciia loai Vopc 
nay. Ket qua nghien ciru cho thay dien tich phan bo ciia loai Vooc cha va chan xam hien tai dupc uoc tinh 
vao khoang 17.151 km^ (chiem khoang 26,17% dien tich loan Tay Nguyen) va den nam 2050, di$n tich nay 
dir do^n con khoang 11.661 km- (chiem 17,79% dien tich Tay Nguyen) va muc dp nay dupc duy In dt>n nam 
2070 dong thai k^t qua cung cap co sb khoa hpc va cac thong tin du bao vung phan bo ciia loai Vopc cha va 
chan xam o thdi diem hien tai, tuong Iai va qua do giiip cac nha quan ly dua ra nhimg chinh sach, k^ hoach 
bao ton loai Vopc cha va chan xam oTay Nguyen thich ung voi bien ddi khi hau ciing nhu trong quy hoach, 
mo rpng cac khu bao t6n Ipai va sinh canli tai Viet Nam hoac thanh lap cac khu vuc bao ton rpng hon nhu 
Khu Di; trir Sinh quy^n. 
Tb kh6a: Ba dang sinh hoc. nid binb pban bdloai. biin doi khi bau. Vooc cha va chan xam, Tay Nguyen. 

1. MO BAU 

Tay Nguyen la mot trong nhimg noi co da dang 
smh hoc cao vol he dpng thuc vat phong phii a Viet 
Nam. Tuy vay, trong nhung thap Ify qua da dang sinh 
hgc trkn dia ban cac tinh Tay Nguyen da va dang hi 
suy giain dang ke do tac dgng cua con nguoi len sinh 
canh sdng va tinh trang khai thac tai nguyen rimg 
qua nuic. Mac dii vay viec danh gia suy giam da dang 
sinh hoc b Tay Nguyen v^n chua dup'c tim hieu can 
ke, dac biet la vm mot so loai nguy cip qui hi^m 
trong boi canh bien doi khi hau [ 1 ]. 

Vopc cha va chan xam {Pygathrix cinerea 
Nadler, 1997) la mot h-ong ba loai cua giting Vopc an 
la Pygathrix co phan bo cr Viet Nam va la mot trong 
nhung loai Hnh fa-uong moi phat Inen a Viet Nam va 
bi de doa hiyet cluing cao h'en the' gioi. Chua co 
nhieu nghien cuu ve hem nang phan bo' thich ung voi 
bi&n doi khi hau trong tuong lai so voi hai loai trong 
giong Pygathrix la Cha va chan do va Cha va chan 

den, d6ng thoi cung la loai nhay cam voi su bien doi 
ciia yeu to nioi truang. Viing phan bo cua Ioai dupc 
ghi nhan b Nam Trung bg va Tay Nguyen, chu yeu b 
Quang Nam, Quang Ngai, Binh Dinh, Gia Lai va Kon 
Tum. Hien nay a Viet Nam chi con khoang LOOO ca 
the trong do Gia Lai va Kon Tum la noi song cua 
khoang 1/4 s6 luong ca th6 ciia loai vopc nay. Mgt 
trong nhimg quan the 1cm dugc tim th&y b Vuon 
Qudc gia Kon Ka Kinh (Gia Lai) voi khoang 250 ca 
th^ [3]. De bao ton loai Vopc cha va chan xam hieu 
qua can hi&u ro dau la yeu td tac dpng va miic dp tac 
dpng len Ioai. Vol nhung ly do tren loai Vopc cha va 
chan xam dugc chon lam ddi tug-ng cho nghien cuu 
nay. 

Su thay doi moi truong sdng la mpt trong nhirng 
nguyen nhan chmh Iam suy giam q u ^ the Vooc cha 
va chan xam. Bien doi khi hau cung la nguyen nhan 
Iam giam sd luong qudn the loai noi chung va cac loai 
Vooc noi neng [4j. Nhung thay doi v^ lucmg mua, 
nhiet do lam thay ddi che do cho qua ciia cac loai cay 
rimgva thanh p h ^ thuc an [5]. 

Vi vay trong nghien cuu nay chiing toi su dung 
mo hinh Maxent de tien hanh danh gia anh huong 

Vien Sinh thai va Tai nguyen sinh vat. Vien Han !am 
Khoa hpc Cong nghe Viet Nam 
" Bindncrsii) Research Center. Academina Simca. Taiwan 
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ciia bieln ddi kfai faau ten quin tfae Vooc cha va chan 
xam a Tay Nguyen. 

2. DU LfU VA PHUDNG PHAP N O r a CUU 

2.1. Kfau vuc nghito cuu 

Kfau vuc nghien cuu la Tay Nguyen bao gdm 5 
tinh: Kon Tum, Gia Lai, Dak Ldk. Dak Nong va Lam 
Dong, vdi dien hch khoang 54 479 km-, chie-m 16,3% 
dien ticfa ca nuoc (hinh 1). Tay Nguyen nam b phia 
Tay cua day Truong Son. phia Bdc giap voi vimg mii 
linh Quang Nam; phia Nam va Tay Nam giap cac 
tinh Binh Thuan, Dong Nai, Binh Phuoc; phia Dong 
giap cac tinh dong bang ven bidn Nam Trung bd; 
phia Tay giap Cdng hda Dan chii Nhan dan Lao va 
VuoTig quoc Campucfaia. 

nfaat la 28,4"C. nhiet dp trung binh nam thap nhdt la 
1S.4'C, bien dp thay ddi nhiet do quan trac duac vao 
khoang 10*'C. Bien do chenh lech nhiet dd trong nam 
giira thang lanh nfaat va nong nhat khdng 1cm. tu 3 -
6'-'C. Che do nhiet, am cung phu tfaudc va pfaan faoa 
ro ret tfaeo dp cao va dia fainh. Thang lanh nhdt la 
thang 2, ndng nhdt la thang 5. Nliiet dp trung binh 
nam giai doan 2001 - 2009 cao hon so vdi giai doan 
1960 - 2000 h-ong khoang tir 0,2 - 0,7"C hiy hmg khu 
^orc [6]. 

2.2. Dti lieu sii dyng 

2.2.1. Dirliiu diim phan bd 

Thdng tin phan bd cua loai Vopc cha va chan 
xam dupc thu thap tir nhiimg nghi&n cthi truoc day. 
Tong cgng cd 161 di^ni phan bd cua Vopc cha vd 
chan xam dupc ghi nhan tai khu vuc Tay Nguydn vd 
viing lan can. De han chi anh huong cua tu dpng 
di6u chinh khong gian (spahal autocorrection) klii^n 
cho viec du dodn ciia mo hinh giam do chinh xac, 
nen chi giu Iai 1 diem h'ong khoang 1 km^ nfi'u cd 
nhieu diem tai khu vuc dd. 

Hinh 1. Bdn dd hdnh chinh, lanh tfa6 
vung Tay Nguyfin 

(Ngudn: Chuong tiinh T.WT) 

Tay Nguyen nam trong viing nhiet ddi gio miia. 
hdng n^ii cd hai miia ro ret la miia mua va miia kho. 
Miia mua tu thang 5 den thang 10 nhiet dp khdng 
khi gidm, luong bdc hoi thap, mua nhieu, tap trung. 
Mua kho tir thang 11 ddn thang 4 nam sau. nhiet dd 
khdng khi binfa quan cao, lugng bdc hoi lon, mua it. 
Ch^ do mira am trong miia kho bi phan hoa do 
hudng niii va dp cao da chia cat thdnh cdc tieu ^Ting 
CO dac diem khi hau khac nhau: tieu viing Bdc Tay 
Nguyen (Kon Tum. Gia Lai), tieu vung Trung Tay 
N.guyen (Ddk Lak, Dak Nong) va tieu viing Nam Tay 
Nguyen (Lam Dong). 

Muct do va do am viing Tay Nguyen phan hda 
theo miia ro ret. miia kho nhiet do thudng cao faon 
iniia mua tir O.Ŝ 'C den 3.2T. Nhiet do tiung bmh 
nhieu nam Id 'I'l.A C. nhiet dp tiimg binh nam cao 

\M NONG NGHIEP VA PHAT 

Hinh 2. Cdc vi tri ghi nfaSn lodi Vogc chA vd 
chan xam 

2.2.2. Dp beu mdi truimg 

Be xay dimg mo hinh pha;, bo loai cho Vooc cha 
va Chan xam da su dung cac yeu to moi truong CO 
uem nang anh huong den kha nang tOn tai c ia loai 
nay. Cac yeu tti min Uuong do bao «„„ ,,^ ^^. ^ 
lop phu va dia hmh gom: ' 

- Yeu to sinh khi hau du<K lai tu m,, , , , , 
climakM.rg 171. Day la 19 yeu tfi sinh khi'han 1 '" 
cho la CO y nghia ve smh thai vm sinh vai rv , ' ^ . 

, '*̂ - Uu lieu ff 
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d^ng raster co dg phan giai Id 0,5 giay tucmg duong 
vol 1km 171-

- DiJ lieu ve dd cao DEM dugx: lay tir NASA's 
Shuttle Radar Topography Mission [8]. Day la du 
lieu dia hinh vdi dp phan gidi cao (90 m). 

- Lop phu thuc vat duoc lay tir GlobCover ver 2.3 
[9], dd phan giai 300 m. 

- Con ngudi thudng la mdt trong nhung yeu td 
quan trong tdc ddng de'n lodi do dd da su dung du 
li?u su cd mat ciia con ngudi (human food prints) 
[10] tiong xay dung md hinh. Dii lieu cd dd phan giai 
Ikni. 

- Dir lieu sinh kfai hau cho nam 2050 va 2070. 
Kjch ban sinh khi hau cho luong lai dira ti'en bdo cao 
ldn tliir 5 cua Uy ban lien Chinh phii ve bien ddi khi 
hau OPCC) [11]. Da chgn kich ban RCP 8.5 tuong 
img vdi mirc dp phat thai khi CO^ tang dan va dat den 
8.5 W.m- vdo nam 2100 [12]. Day la kich bdn the 

hien su tfaay doi tieu cue nhat ti-ong cac kich ban 
IPCC. do dd cd th^ danfa gia tdi da nhiing anh hudng 
tieu cue den loai Vogc cha va chan xam. Dti lieu cd 
dd phan giai 1 km. 

De lua chgn cac bien vao cho md hinfa. truoc faet 
phai su dung tat cd cac yeu to mdi tnrdng dua vao mo 
hinfa vdi cimg dp phan giai la 1 km. Sau dd, chuong 
trinh se tinh toan dugc nhimg yeu td nao cd mtic do 
ddng gdp cao cho mo hinh, cd nghia la cd mdi hen he 
cao cho su tdn tai ctia loai Vopc chd va chan xdm se 
dugc uu tien chgn. Chuong trinh ciing tinh mtic do 
ben quan giua cac du lieu dang lien tuc (sinh khi 
hau, dd cao). Neu 2 hay nhieu yeu td cd moi tuong 
quan cao fldn hon 0.8) tfai se chi giir lai mpL Ydu td 
nao cd y nghia hon vdi loai Vopc cha va chan xam se 
dugc im tien giir lai. Cdc yeu td dugc chpn de xay 
dung md hinh duoc liet ke trong bang 1. 

TT 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Ban 
Bien moi truong 
Biol 
Bio2 
Blo4 
Bio 13 
Bio 15 
Biol7 
Bio 18 
Forest 
Crop 
Elevation 
Hfp 

11. Cac yeu to moi tnrang su dung trong r 
Mota 

Nhiet do trung binh nam 
Trung binh nhiet do ngay dem 
Nhiet do giao dong mua 
Luong mua cua diang am nhat 
Luong mua giao dong mua 
Luong mua cua qui kho nhat 
Luong mua ciia qui nong nhiit 
Lop phu rimg 
Dat canh tac 
Mo hinh so do cao (DEM) 
Dau vet con nguoi 

n6 hinh 
Nguon tat lieu 

httpy/chelsa-cliinale org 
[71 

GlobCover, ver2.3 
[9] 
SRTM 18] 
Human food prints [13] 

2.3. Pfairong pfadp nghien oiu 

Mo hinh phan bd loai Hen k^t thdng tin v^ vi tri 
dia ly cua loai vdi yeu td mdi trudng noi lodi do sinh 
sdng de du doan sinh canh phii hgp a nhimg noi 
khdc hoac 6-thdi diem khac (5) [14]. Trong nhieu md 
hinh phan bd lodi da chgn Maxent ver. 3.4.1 [15], 
116] vi phuong phdp nay khdng can dtr lieu vdng mat, 
Ioai gdn nhu khdng thd cd vdi ddng vat. Ngodi ra 
Maxent da dugc chung minh la dir doan tdt hon va cd 
do chinfa xdc hon vdi sd luong mau nhd so vdi cac 
phuong phdp khac [17], [18]. Da xac dinh khu vuc 
phan bd cua loai tir dau ra ciia Maxent dua tren 
nguong "tdi da su nhay cam va cu thd" (Maximun 
Sensivity va Spectivety). Nhimg kfau vuc nao cd gia 
trj thich fapp pfaan bd cao hon nguong ndy dugc cho 
Id noi pfaan bd ctia loai va thap hon duoc cho la loai 

khong phan bd 6' dd. Mo hinh dugc xu Iy bang 
DISMO package trong chuong hinh R version 3.5.2 
[19]. 

De ddnh gia do chinh xdc ciia mo hinh, da sir 
dung chi sd AUC. AUC do muc do du doan ciia md 
hmh so vdi du doan ngau nhien [20]. Gia tri AUC 
bang 0.5 chung to md hinh khdng du dodn tdt hon 
ngdu nhien [21], AUC lon hon 0,7 dugc cho Id c6 du 
doan kha tdt va AUC ldn hon 0,9 duoc coi la mo hinh 
du dodn rdt tdt [22]. Dir lieu diem phan bd ciia loai 
Vooc chd va chan xam duoc chia ra 80% dimg de 
chay md hinh va 20% diem ngdu nhien dimg cho 
Idem tra dd chinh xdc. 

Dd danh gia anh hudng ctia bien ddi khi hau den 
phan bd ciia lodi Vooc cha va chan xam. coi gicri han 
sinh thai ciia loai khdng thay doi hoac thay ddi rat it 
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trong khoang then gian tuong ddi ngan (50 nam). 
Dieu nay co the hieu dupc vi loai Vooc cfaa va chan 
xam cd vong doi kfaa dai do do han che tdc dp trao 
ddi gen va thay ddi gitii han trong thdi gian ngdn. 
Trong khi dd toe do thay ddi ctia bien ddi khi hau Id 
tuong ddi nhanh trong vai chuc nam loi. Tir moi 
tuong quan giiia loai vdi mdi truong xay dtmg bdng 
md hinh phan bd loai, da sir dung kich bdn khi hau 
cho nam 2050. 2070 de du doan vung phan bd ctia 
loai Vogc cha va chan xam trong tucmg lai. 

3. KET QUA NBHBV CUU 

3.1. Phan bd lodi Vopc cha va chan xdm thdi 
di^m fai^n t^ 

Kdt qua du dodn ciia mo hinh cho thay khu vuc 
phan bd ciia lodi Vopc chd va chan xam tap trung d' 

Tiem nang pTian bo CVCX hien tai 

^ 

phia Ddng Bdc ciia Tay Nguyen. Huu het kliu vuc 
thich hop phan bd ctia loai nay dupc du doan nam b 
phi Bac tinh Kon Tum va phia Dong Bac tinh Gia Lai 
(Hmh 3). Dang luu y la co nfaieu khu vuc phan bd 
ndm ngoai kfau bao tdn, ngo^ Irir Vudn Qudc gia 
Kon Ka Kinh. K&t qua ciia md hinh cimg phan anh 
triing vdi viing phan bd hien tai ciia loai dupc ghi 
nhan 6' cac tinh Tay Nguyen Id Gia Lai va Kon Tum. 
Hien nay d' Viet Nam chi cdn khoang 1.000 ca the 
trong dd Gia Lai va Kon Tum Id noi sdng cita khoang 
1/4 sd luong ca thd ciia loai vooc nay. Mdt trong 
nhung qudn the ldn dugc tim tfaay o' Vudn Qudc gia 
Kon I-Ca Kinh (Gia Lai) vdi khodng 250 ca die. 

Gia tri AUC cua md hinh la 0.9, tiic la d- mirc rat 
tdt cho thay md hinfa cd do chinh xdc cao. 

Phan bo CVCX hien (al 

k.% 

Tiem nang phan b6 '"^ 'o' loe 109 110 
(Mau xanh chi tiem nang phan bo cao, mau t r ^ g Vimg phan bo 

chi tiem nang phan bo thap) 

Hinh 3. Du doan phan bo loai Vopc cha vd chan xdm cr hi$n tai 
70 rimg la cac y6u to quan trgng nhat quyet dinh den 

Ml phan bo cua loai Vogc cha va chan xam (Hinh 4). 
Tren thuc te nhung nam gan day, nen nhiet do trang 
binh nam ciia Tay Nguyen co xu hucmg tang, dac 
biet la cac thang nong nhat. NhOng thay doi nhanh 
ve khi hau co the anh huong lon tm loai Vogc cha va 
chan xam oTay Nguyen, hon nua Vooc cha va chan 
xam la loai an la nen yeu to tham thuc vat (Forest) 
cung anh huong lon den su phan bti cua loai 

b6 

Hinh 4. Muc d6 anfa hucmg cita cac ydu td d^n pfaan 
bd lodi Vopc chd va chan xam 

Dua vdo muc dp dong gdp ciia cac yeu td mdi 
Irudng b md hinh, dao ddng nhiet do mua (bio4). 
chenh lech nhiet dd ngdy dem (bio2) va do che phu 

3.2. Anfa huong bign ddi khi hau d^n pfaa 
oia lodi Vopc chd va chan xam 

Du dodn phan bd Voge cha va chan xam ddn 
nam 2050 va 2070 cho thay vung phau hi, ciia Ioai 
Vooc cha va chan xam co xu hudng gmm trong tuong 
lai. Den nam 2050 va 2070 vung phan bo cua 1 " h' 
thu hep vd dgc phia Dong ciia tinh Kon lum va Gia 
Lai (hinh 5). 
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Ttem nong ptian bo CVCX 2050 Tten rung phan bo CVCX 2070 
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- O B 

-Ofl 

- 0 . 

a Tiem nang phan bd nam 2050 
b. Ti^m nang phan bo nam 2070 

(Mau xanh chl hdm nang pfaan bd cao, mau trdng cfai tiem nang pfaan bd tfaap) 

o CVCX 2050 Phan bo CVCX 2070 

M 

c. Khu vuc phan bd 2050 d. Khu vuc phan bd 2070 

Hinh 5. Su tfaay ddi phan bd cua lodi Vopc chd vd cfaan xam tfaeo kich ban RCP 8.5 

Di6n tich phan bd ctia lodi Vogc chd va chan xam 
d Tay Nguyen duoc du doan giam dang ke den nam 
2050 do tdc dgng cua bien ddi khi hau (Hinh 6). O 
thin diem hien tai, dien tich phan bd ciia loai Vogc 
cha vd chan xam dupc udc tinh vao khoang 17.151 
km- (chiem khoang 26,17% dien tich toan Tay 
Nguyen). Den nam 2050, dien tich phan bd ciia lodi 
Cha va chan xam dupc du doan cdn khodng hon 
11.661 km^ (chiem 17.79% dien tich Tay Nguyen) vd 
mirc do ndy dup'c duy tri ddn nam 2070. Khu vuc 
sdng ciia Vogc cha va chan xdm chu ydu O' hai kieu 
rimg: rimg kin thudng xanh, mua am a nhiet ddi niii 
Ihap vd kieu rimg km hdn giao la rdng, la kmi mua 
am a nhidt ddi mii thdp cd dp cao tir 900 m ddn 1.600 
m so vdi muc nude bien. Nhu vay cd the thay Tay 
Nguyen la mdt trong nhung khu vuc quan trong cua 
lodi Vooc cfaa va chan xdm ke ca hien tai va tuong lai, 
vi va\- bao tdn Vopc chd va chan xam o' Tay Nguyen 
dong nghia vdi bdo ve dupc sd lugng ca the Vopc cha 
vd chan xam tren todn Viet Nam. De bao tdn loai 
Vooc cha va chan xam hieu qua cdn hieu ro dau la 
ydu td tac dong va muc do tac ddng len loai. 

Hinh 6. Sti tfaay doi didn tich pfaSn bd ci!ia lodi Vogc 
chd va chan xdm 

4 . KET LUAN 

Ket qua mo hinh cho thay dien tich phan bd ciia 
lodi Vopc chd va chan xam hien tai uoc tinh vao 
khoang 17.151 km- va ddn nam 2050, dien tich phan 
bo ctia lodi Cha vd chan xam dugc dtr doan con 
khoang hon 11.661 km*. 

Trong tuong las gan loai Vopc Cha va chan xam 
cd Ithd nang se bi thu hep vimg sdng do anfa faudng 
cua bien ddi khi hau khidn cho mtic dd de doa den 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2019 137 



KHOA HOC CONG NGHE 

loai nay cang tra len tram ti'ong hon. Dang Iuu y la a 
Tay Nguyen, nhieu kfau vuc co moi trucmg sdng pfaii 
hpp cho loai \'ooc cfaa va chan xam lai ndm ngoai 
khu bdo tdn ca trong hien tai lan tuong lai. Do do, 
cdn cd nhtmg di4u chinh qui hoach bdo tdn dd gnip 
cho lodi lmh trudng qui hiem nay ung phd vdi 
nhtmg anh hudng tieu cue tdc dp nhanh tir bien doi 
khi hau. 

LM CAM ON 

Da lieu diim phan bd ciia loai Vogc cha va chan 
xam dugv thu thap tu nhung nghiin cuu tnrdc day. 
Di tai xm cam on su hd tio, cung cap thdng tin cua 
PGS.TS. Vu Tiin Thinh Tnrong Dai hoc Lam nghiep, 
Ha Ndi. Nghien ciru duoc su hd tia kinh phi tu 
Chuong trinh hd tig hoat ddng nghien cdu khoa hoc 
cbo nghiin cuu viin cao cap nam 2019 ciia Vien Han 
lam Klioa boc va Cdng nghe Viet Nam, ma so: 
NCVCC09.04/19-19. 
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IMPACT OF CUMATE CHANGE TO THE DISTRIBUTION AREA OF GREY CHANKE DOUC LANGUR 
Pygathrix cmerea IN TAY NGUYEN 

LeXuan Canh', LeQuangTuan'-^, Dang Huy Phuong', 

Tran Anh Tuan', Le Minh Hanh', Cfau Thi Hang' 

'Institute of Ecology and Biological Resources/ Vietnam Accademy of Sciences and Technology 

-Biodiversity Research Center. Academma Sinica, Taiwan 

Summary 

This study applied species distribution modeling using Maxent in determining the potential distribution 
areas of Grey Chanked Douc Langur (GCDL) (P}'gtiirix cmerea). indentifying the key environmental 
factors dnving their distnbution of and predicting the distribution shift by the years 20.50 and 2070 under 
the climate change scenano. The imput data include the presence localities of Grey Chanked Douc Langur 
111 Tay Nguyen Plateau and adjoining areas and the potenUal environmental factors influencing their living 
such as bio-climatic, land-cover and topology. GCDL was predicted to distnbute at the East of Tay Nguyen 
Plateau, and their distribution range might be reduced significant by 2050 and 2070 due to the climate 
change effects. Tlie results of this study showed Ehat the reccent dislnbution area of the GCDL is 
approximately about 17.151 km" (occupied about 26.17% area of Tay Nguyen) and until 2050 this area 
estimated about 11.661 km" (occupied about 17.79% area of Tay Nguyen) and until 2070 the distnbution of 
GCDL will not be changed very much in companson with 2050. The results also provided great supports to 
the managers and policy makers to develop relevant conservaUon plans for Grey Chanked Douc Langur in 
Tay Nguyen Plateau m dealing witii chmate changes including die planning to extent the protected areas or 
develop the biodiversity comdor between protected areas or develop the new larger areas as Biospher 
Resevre. 
Keywords: Biodiversity. Species disUibution modehng. Pygatimx cinerea, climate change. Central 
highland. 
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