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TOM TAT

Hoang dan hitu lién (Cupressus tonkinensis Silba) /a loai dac hitu va c6 nguy
co tuyét chung cao ¢ Viét Nam. Sé lwong cé thé va méi trwong song cua lodi
nay dang bi suy giam nghiém trong do cdc tic dong cia con nguoi va chay
ring. Nghién cizu nay si- dung 14 diém phan bo ngoai ty nhién, 15 nhan t6 moi
trieong va mé hinh Maxent d@é duy dodn ving phan bé thich hop tiém nang cia
loai Hoang dan hitu lién va xac dinh cac nhan té méi trwong anh hwong dén
phan bo cua loai. Két qua nghlen ciru cho thdy, gia tri trung binh cia AUC la
0,997, dzeu nay chizng minh rang dé chinh xac cia mé hinh di doén la rdt cao.
Trong sé cac nhan té méi truwong, déng gop cua cac nhan to dang nhiét
(bio 03), lwong miea trung binh nam (bio 12), khodng cdach dén ving dd véi
(karst), d¢ cao (elevation) va bién dé nhiét hang nam (bio_07) vao mé hinh la
cao nhat. Dién tich viing phan bé thich hop tiem ndng cua loai khodng 2050
km? tdp trung chi yéu & phia Nam tinh Lang Son, ving gidp ranh giia tinh
Lang Son va Trung Quéc ¢ phia Péng Bdc, ving giap ranh giiza tinh Lang Son
va tinh Bac Giang ¢ phia Pong Nam. Két qud nghlen CtrU S€ cung cap nhang
bang ching khoa hoc cho cong tac qudn 1y va bao ton lodi ddc hiru va cé nguy
co bi tuyét chung nay.

ABSTRACT

Cupressus tonkinensis Silba is an endemic and critically endangered species
in Vietnam. The population of species and its habitat have declined drastically
in recent years due to human activities and forest fire. In this study, we used
14 occurrence records and 15 environmental variables, and Maxent modelling
to predict potential distribution of the species,and determine the key drivers
influencing the species’ distribution. Maxent’s results showed that the AUC
value of the model was 0.997, suggesting that the Maxent model could provide
an accurate prediction of habitat suitability for C. tonkinensis. Our results
indicated that isothermality (bio_03), annual precipitation (bio_12), distance
to karst area (karst), elevation, and annual temperature range (bio_07) has the
highest contribution to the model. The current potential distribution map for
C. tonkinensis covers an approximate area of 2050 km?, mainly distributed in
southern region of Lang Son province, the adjacent region of Lang Son and
Bac Giang provinces, and on the China-Vietnamese state boundary between
Lang Son and Guangdong provinces. These results will provide scientific
evidence to the management and conservation of the endemic and critically
endangered conifer species.

1. PAT VAN PE

Trong mot vai thap ky trd lai day, nhiéu loai
sinh vat c6 nguy co bi tuyét chung do moi
truong sdng di va dang bi suy thodi, chia cit boi
su tac dong cua con nguoi (khai thac qua murc)

va bién d6i khi hau [1]. Cac loai thyc vat thude
nganh hat trin dugc danh gia 1a co nguy co bi
tuyét ching cao trén toan thé gidi (trén 30% s
loai hat tran) [2]. Do vy, x4c dinh ving phan
b thich hop cua cac loai nay co vai trd quan
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trong trong cong tac bao ton (thanh lap khu bao
t6n thién nhién) ciing nhu lua chon ving trong
pht hop nhim phuc héi loai ciing nhu bao ton
moi trudng sdng [3].

Hién nay, cac mo hinh dy doan viing phan bd
loai da va dang tr¢ thanh mot trong nhiing Gng
dung quan trong trong cong tac quan 1y, bao tén
loai va d4nh gia anh huong cuia bién d6i khi hau
[4, 5]. Trong d6, m6 hinh Maximum entropy
(Maxent) [6] dugc st dung phd bién cho viée dy
doan ving phan b tiém ning cua loai trén toan
cau [7, 8] boi nhitng tinh ning vu viét. Maxent
st dung dir li¢u xuét hién (tham chi 1a it — dac
trung cua cac loai dac hiru hep, phan bd & nhitng
khu vuc nguy hiém, ving sdu ving xa kho tiép
can dé thu thap thong tin) va bién méi trudng
nhu dir liéu dau vao, co thé sir dung cac bién
mdi truong ¢ dang lién tuc hoac phéan loai [6, 9].

Viét Nam dugc ghi nhan la quéc gia co $6
luong loai nguy cép toan cau dung thir hai khu
vuc Pong Nam A (khoang 300 loai) va cé
khoang 700 loai bi de doa cip qudc gia [10].
Vi¢t Nam 1a mdt trong muoi trung tam da dang
vé nganh hat tran cua thé giéi véi 33 loai thudc
19 chi [11]. Co6 30 loai va phan loai dugc ghi
nhan trong Sach do Viét Nam [11, 12]. Tuy nhién,
¢ rt it cac nghién ctru vé x4c dinh ving phén bb
ctia cac loai hat tran, dic biét 1a cac loai co nguy
co bi tuyét chiing va phan bd hep & Viét Nam.

Hoang dan hitu lién (Cupressus tonkinensis
Silba) 1a mot loai dic hiru hep, phan bd & ving
ndi d4 voi Cai Kinh cia Khu Béo ton thién nhién
Hiru Lién, tinh Lang Son. Theo két qua diéu tra
cua cac nghién cuu trude day, khoang it hon 50
c4 thé phan bd ngoai tu nhién va mot vai cay
duogc trong & vuon ho gia dinh [11, 13, 14]. Loai
dac hiru nay c6 gia tri cao vé mit khoa hoc, bao
ton va kinh té nhung s lugng c4 thé da va dang
bi suy giam trong nhiing nim gan day do mat
mai truong séng, bi khai thac va kinh doanh bat
hop phap [11, 13, 14]. Méc du loai Hoang dan
hiru lién hién nay khong c6 tén trong Danh luc
d6 ctia TUCN do c6 su chua thong nhat vé phan
loai [15], nhung loai nay co6 tén trong Sach Do

Viét Nam (cap cuc ky nguy cip) [12]. Cac
nghién ctru trude ddy chu yéu tép trung chu yéu
vé dic diém hinh thai, sinh thai, va thir nghiém
nhan gidng loai nay [11, 13, 14]. Nghién ctru vé
ving phan bé thich hop tiém ning cta loai van
chua dugc quan tim. Do véy, phét trién chi tiét
va chinh xac hon vé ving phén bd va cac yéu cau
vé moi truong sdng cua loai s& 13 vo cing can
thiét cho cong tac bao ton loai dic hiru hep nay.

Nghién ciru ndy dugc thyc hién nham céac
muc tiéu cu thé sau: 1) xac dinh cac nhan t6 méi
truong anh hudng dén phan b loai Hoang dan
hitu lién; 2) dy doan ving phan b thich hop
tiém nang cua loai Hoang dan hitu lién; 3) cung
cap nhiing co s& khoa hoc cho cic hoat dong
bao t6n loai Hoang dan hiru lién. Nhitng két qua
ctia nghién ctru ny s& nang cao hiéu biét vé cac
nhan t6 moi truong anh huéng dén phan b cua
loai Hoang dan hiru lién va ving phan bé thich
hop tiém nang ciia loai nay. Ngoai ra, nhitng két
qua nghién ctru c6 thé sé& 1a tai liéu tham khao
hitu ich cho cac nha bao ton, nha quan 1y trong
cong tac bao ton loai dic hitu hep nay.
2. PHUONG PHAP NGHIEN CUU
2.1. Dir liéu vé phén bo ciia loai

Tong s 24 ghi nhan phan bd cua loai Hoang
dan hitu lién dugc thu thap tur cac nghién ctru
trugc day [13, 16, 17] va trén trang Thong tin vé
da dang sinh hoc toan cau (www.gbif.org). Sau
khi loai bo cac diém phan bb khong phai ngoai
ty nhién (do ngudi dan trong), tong s6 diém ghi
nhan phan bd cia loai 1a 14. Pay sé& 1a s6 licu
duoc st dung cho mo6 hinh Maxent.
2.2. Cac nhén t6 méi truong

C6 27 nhan té moi trudng duoc thu thap va
phan tich tir cac ngudn khac nhau dé st dung
cho nghién ctru (Bang 1). Trong d6, 19 nhan t6
sinh khi hau c6 d6 phéan giai 1 km, dugc tai vé
tur trang Worldclim (www.worldclim.org) [18].

Do cao c6 do phan gidi 90 m, dugc tai vé tur
trang web cua Global Digital Elevation Map
(GDEM) (https://srtm.csi.cgiar.org) [19]. D§
dbc va huéng phoi duoc tao ra tir 16p d6 cao

bang cach st dung coéng cu Surface Analysis
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trong ArcGIS Pro.

Hién trang rung (Land cover) ¢ d§ phan giai
10 m nam 2020 duoc tai vé tir trang web
https://env].arcgis.com/arcgis/rest/services/Sen
tinel2 10m_LandCover/ImageServer [20].

Mat d6 dan s (46 phan giai 1 km) duoc tai
vé trang web Socioeconomic Data and
Applications Center (SEDAC) [21]
(https://sedac.ciesin.columbia.edu/data/set/gpw
-v4-population-density-revl1l).

Khoang céach toi dudng chinh dugc tai vé tir
web Open street map
(www.openstreetmap.org) [22]. Coéng cu
Euclidean Distance trong ArcGIS duoc ap dung
dé tinh khoang cach dén duong chinh.

Dau chan con nguoi (46 phan giai 1 km)
duogc tai tir trang web Socioeconomic Data and
Applications Center (SEDAC)
(https://sedac.ciesin.columbia.edu) [23].

trang

D6i v6i nhan t6 khoang cach dén ving da
vOi: nghién ctru st dung dir liéu da voi (dang
vector) tr World Karst Aquifer Map
(https://produktcenter.bgr.de/terraCatalog/Start.
do) [24], sau d6 chuyén sang dang raster bang
cong cu Euclidean Distance trong ArcGIS Pro
dé tinh khoang cach dén ving d4 voi.

Do c6 sy khac nhau vé do phén giai cua cac
16p méi trudng, tit ca cac 16p mdi truong niy
duogc chuyén vé do phan giai 90 m bang cong cu
Resample trong ArcGIS Pro. Dé tranh anh
huong cua da cong tuyén giira cac nhan t6 méi
truong, mdi twong quan giita cac nhan t6 moi
truong dugce tinh toan bang chi s Pearson. Cac
cip nhan t6 moi trudng c6 moi twong quan 16n
hon |0,80| s€ khong tham gia vao cung mo hinh.
Két qua 13, c¢6 15 nhan t6 dugc lua chon dé st
dung cho mo hinh Maxent (Bang 1).

Bang 1. Cac nhén t6 méi trwong va ngudn tham khio

Nhin t6 mdi trudng Ponvitinh Ky hiéu Nguon tai liéu
Nhiét d¢ trung binh hang nam °C bio 01
Pham vi trung binh nhiét d0 ngay
trorng than.gA Cﬁfl nam gTrungMbin}Al oC bio 02
thang = nhiét do cao nhat — nhiét do -
thap nhat)
Ping nhiét (BIO2/BIO7) (*100) Phin trim bio_03
I;Ihle_:t dd theo mua (do léch chuan Cof V bio 04
100)
Nhiét d6 nho nhét cua thang nong nhat °C bio 05
Nhiét d6 nho nhat ciia thang lanh nhat °C bio 06
Bién d¢ nhiét hang nam .
(BIO5-BIO6) ¢ ¢ bio_07 _
Nhiét d§ binh quan thing im nhit °C bio_ 08 http‘//‘ffv("iscvlvﬁlgfi]m e
Nhiét do binh quan thang kho nhat °C bio 09 ' ' '
Nhiét d6 binh quan thiang nong nhat °C bio 10
Nhiét d§ binh quén thang lanh nhit °C bio 11
Lwong mwa hang nim mm bio_12
Luong mua thang 4m nhat mm bio 13
Luong mua thang kho nhat mm bio 14
Llf’?ng mua theo mua (H¢ so bién mm bio 15
thién) -
Lwong mua quy am nhét mm bio 16
Lwgng mua quy khé nhat mm bio_17
Lwgng mua quy néng nhit mm bio_18
Luong mua quy lanh nhat mm bio 19
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Nhin t6 mdi trudng

Pon vi tinh

Ky hiéu Nguon ti liéu

Hién trang rirng Kiéu

Hién trang rimg toan cau [20]
https://env1.arcgis.com/arcgis/rest/s
ervices/Sentinel2 10m_LandCover/

ImageServer

lule

Khoang cich dén dwong chinh m

Open street map [22]

d
roa https://www.openstreetmap.org/

Dau chin con ngwoi Phan tram

Socioeconomic Data and
Applications Center (SEDAC) [23]
https://sedac.ciesin.columbia.edu/da
ta/set/wildareas-v3-2009-human-
footprint

footprint

Mait do dan sb Nguwoi/km?

Socioeconomic Data and
Applications Center (SEDAC) [21]
(https://sedac.ciesin.columbia.edu/d
ata/set/gpw-v4-population-density-
revll)

pop

Khoang cach dén vung da voi m

World Karst Aquifer Map [24]
https://produktcenter.bgr.de/terraCa
talog/Start.do

karst

Do cao m

The Shuttle Radar Topography
Mission (SRTM) [25]
(https://search.earthdata.nasa.gov/se
arch?q=SRTM)

elevation

Do dbc PH

slope Puoc tinh toan tir 16p d6 cao

Huwdéng phoi bo

aspect Pugc tinh toan tur 16p d6 cao

Ghi chii: Céc nhdn t6 méi truwong in dam dwoc sir dung trong mé hinh.

2.3. M6 hinh Maxent

Dé dy doan méi truong song thich hop tiém
nang cua loai Hoang dan hiru lién, nghién ctru
da sir dung phan mém Maximum entropy model
(Maxent) (version 3.4.4, [26]) (duogc tai tur trang
web:
http://biodiversityinformatics.amnh.org/open_s
ource/maxent/).

Dt li¢u phan bd cua loai nay dugc mo ta cu
thé & muyc 2.1 va dugc dé ¢ dang csv (*.csv). S6
diém nén tdi da 1a 5000. S6 1an lap lai 1a 15 1an.
Cac gia tri khac trong md hinh dugc cai dat &
ché d6 méc dinh.

Viung bén dudi duong cong (area under the
curve — AUC) dugc sir dung dé danh gia do
chinh x4c ctia mé hinh (tir 0 dén 1). Gia trj cia
AUC cang 16n thi tinh chinh xac cua md hinh
cang cao [27]. Puong cong phan tng dugc tao
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ra tir mo hinh dé chi mbi quan hé giita nhéan t6
moi truong va ving phan bd thich hop tiém
nang cua loai.

Két qua ciia mo hinh Maxent 1a 1 16p ban d6
c6 dang ASCII (*.ascii) thé hién mirc do phu
hop cta loai voi méi trudng sdng cb gia tri tir 0
(khong phu hop) dén 1 (rat phu hop). ArcGIS
Pro duoc sir dung dé chuyén 16p ban dd nay
sang dang raster (*.tif). Nghién ctru da st dung
“10™ percentile training presence logistic
threshold” nhu 1a ngudng dé xac dinh méi
truong séng phi hop va khong phu hop cua loai
Hoang dan hitu lién. Bén cap d6 duoc phan loai
bao gdm: khong phu hop (cac ving ma mdi
pixel c6 gia tri <0,57), mdi truong sdng phi hop
thip (0,57-0,71), moi trudng séng phu hop
trung binh (0,71-0,85), moi truong séng phu
hop cao (> 0,85).
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3. KET QUA VA THAO LUAN
3.1. Do chinh xac ciia m6 hinh dy doan
Vung bén dudi duong cong (area under the
curve — AUC) 1a mét phan tich duoc st dung
rong rai dé danh gia d6 chinh xac ctia mé hinh
phan b loai [27]. Theo Swets [28], d6 chinh xé4c
ciia mo hinh 13 yéu kém néu AUC tir 0,5-0,6,
tam chip nhan véi AUC tir 0,6-0,7, trung binh
v6i AUC tir 0,7-0,8, tot véi AUC tir 0,8-0,9, va
rat tot véi AUC > 0,9. Két qua cia mo hinh
Maxent trong nghién ctru nay, AUC = 0,997 da
chi ra rang kha ning du doan cia mé hinh c6 do
tin cdy cao so v&i mo hinh ngau nhién (véi gia

trf AUC 12 0,5). Két qua nay phu hop voi nghién
clru trude d6 vé sir dung AUC dé ching minh
tinh chinh xac cia md hinh du doan khi chi st
dung dir liéu ghi nhan loai ngoai ty nhién [9].
Diéu d6 c6 nghia rang, cic nhan té moi trudng
dugc lya chon 1a phu hop cho m6 hinh dy doan
loai Hoang dan hiru lién.
3.2. Vai tro ciia cac nhin t6 méi truong doi
v6i phin bd ciia loai Hoang dan hiru lién
Mot trong nhitng két qua diu ra ciia mé hinh
Maxent 13 xac dinh vai trd cta cac nhan t& moi
truong anh huong dén phan bd cua loai Hoang
dan hiru lién. Két qua duoc thé hién & Béng 2.

Bang 2. Phén trim dong gép ciia cac nhan t6 mdi trudng trong md hinh Maxent

Nhén t6 méi truong Ky hiéu boéng gép (%)
Ding nhiét bio 03 20,2
Luong mua trung binh nam bio_12 16,8
Khoéng cach dén vung da voi karst 14,7
b¢ cao elevation 12,3
Bién d¢ nhiét hang nam bio_07 11,2
Hién trang rung lulc 6,0
Khoang cach dén duong chinh road 59
Lugng mua quy nong nhat bio_18 3,6
Luong mua quy kho nhat bio_17 3,6
Hudng phoi aspect 2,7
Lugng mua theo mua bio_15 1,3
Nhiét do binh quan thang lanh nhét bio_11 1,1
Dau chan con nguoi footprint 0,5
Do dbc slope 0,1
Mat d6 dan s6 pop 0

Két qua ¢ Bang 2 chi ra rang, dong gop cla
dang nhiét (bio_03), lugng mua trung binh nam
(bio_12), khoang cach dén ving da voi (karst),
do cao (elevation) va (bio_7) vao md hinh la cao
nhét, trong tmg 20,2%, 16,8%, 14,07%, 12,3%,
va 11,2%. Do vay, day 13 cac nhan té méi trudng
¢6 ¢6 anh hudng 16n nhat dén phan bd cia loai
Hoang dan hiru lién. Cac nhan moi truong con
lai ¢6 it anh huong dén phan bd cta loai nay.

Nhiét do va lugng mua la nhan tb quan trong
anh huong dén sy phat trién va ton tai cta thuc
vét [8]. Theo két qua thé hién & Hinh 1 thiy
rang, loai Hoang dan hitu lién c6 xu hudng thich
hop vé1 nhiing noi c6 lugng mua trung binh
nam tir 1300 dén 1500 mm, tinh déng nhiét dao

dong tir 30 dén 35%, va bién do nhiét hang nim
tir 19 dén 21°C. Két qua nay ciing phu hop véi
két qua nghién ciru cia Pham Vin Thé va cong
su (2013) [13], cac nha nghién ctru nay da chi ra
rang loai Hoang dan hiru lién phan b6 & khu vuc
¢6 luong mua trung binh nam tir 1400—1500 mm.
Su anh huong cua nhiét d§ va luong mua dén
phan bé ciia loai Hoang dan hiru lién ¢ nghién
ctru nay phu hop véi cac nghién ctru khac trude
day [29]. Qin va cong su (2017) da chi ra rang,
nhié¢t d¢ va lugng mua c6 anh huong lon dén
phan b6 cua mot loai hat tran khac (Thuja
sutchuenensis Franch.) & phia Tay Nam Trung
Qudc [4]. Tir két qua cua nghién ctru nay c6 thé
thay rang, loai Hoang dan hiru lién c6 thé nhay
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cam voi sy thay do6i ciia khi hau. Day c6 thé s&
12 mot huéng nghién ctru trong twong lai vé su
tac dong cta bién ddi khi hau dén loai nay.

Theo két qua & Bang 2 va Hinh 1 cho thay
rang loai ndy phu thudc rit cao vao moi trudng
song da voi. Ving moi truong séng phu hop
ctia loai xuét hién chu yéu & ving da voi (Hinh
2). Méi truong da voi 13 noi phan bd c6 nhiéu
loai ddc hitu, quy hiém va co nguy co bi tuyét
chung [30]. Nhiéu loai thyc vat séng & ving da
voi thuong yéu cau cac diéu kién vé& méi trudng
song rat dic biét (nhu kho han, nhiét do cao,
anh sang manh, ham luong canxi trong dat
cao), chinh diéu nay di 1am cho ching tro
thanh nhitng loai dac hiru hep va it gap & céc
vung khac [31]. Két qua tir nghién ctru nay
cling phu hop véi nhitng nghién ctru trude day
[13, 16, 17]. Cac tac gia ndy di chi ra rang, loai
Hoang dan hiru lién phan bd chu yéu ¢ ving
ni d4 voi & Khu Bao ton thién nhién Hitu Lién,
tinh Lang Son.

Bén canh d6, do cao ciing 1a yéu t6 c6 dong
gop quan trong vao md hinh (12,3%). Két qua
nghién ctru vé mdi quan hé cia loai Hoang dan
hitu lién véi d6 cao cho thiy rang kha ning xuat
hién loai nay dat muc trén 60% & dd cao 300—

400 m, sau d6 xu hudng nay giam dan ¢ do cao
cao hon (Hinh 1). Két qua nay ciing pht hop voi
cac két qua cua cac nghién ctru trude dy khi
phat hién d6 cao phan bd chu yéu cua loai nay
tir 300 — 500 m so v&i mat nudce bién [13, 16,
17]. B6 cao 1 nhan t6 moi truong 6 anh hudng
1o rét dén phan bd loai thue vat thong qua viée
anh huong dén didu kién dét dai va khi hau [32].
Két qua tir nghién ctru nay ciing dong ¥ véi cac
nghién ctru trude day khi cho ring do cao c6 vai
trd quan trong trong viéc hinh thanh va phan b6
cua cac loai thuc vat [33].

Theo két qua ciia mo hinh, sy dong gop cia
nhan t6 lién quan dén con nguoi (bao goém
khoang cach dén duong chinh, mat do dan sé va
dau chan ngudi) vao mé hinh 1a khéng cao
(Bang 2). Két qua nay co thé do bi anh hudng
boi d6 phan giai thd ctia cdc nhan to nay. Tuy
nhién, két qua cta cac nghién ctru trude day da
xac dinh rang cac tic dong ciia con ngudi 1a mot
trong nhitng yéu t6 quan trong anh huong dén
su suy giam s6 luong va ving phan bd cua loai
Hoang dan hiru lién [13, 14, 17]. Do do, cac nhan
t lién quan dén con nguoi can dugc quan tim
trong cong tac bao ton loai Hoang dan hitu lién.
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Hinh 1. Pudng cong phan wng ciia loai Hoang dan hiru lién
va nim nhan t6 méi trwomg c6 déng gép nhiéu nhit vio mé hinh dy doan vang phan bo
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3.3. Dy doian méi truomg sdng ciia loai Hoang
dan hiru lién

Theo két qua cia mé hinh Maxent, ving
phan bd phu hop vé6i loai Hoang dan hiru lién
duoc du doan voi téng dién tich khoang 2050
km? (trong d6 khoang 205 km? ving phan b
pht hop cao, 845 km? vang phan bd phu hop
trung binh va 1000 km? ving phan bb phu hop
thap), chu yéu tap trung & khu vic phia Nam ctia
tinh Lang Son (huyén Htu Liing, Chi Lang, Loc
Binh va DPinh Lép), vung giap ranh véi Trung
Quéc & phia Pong Bic cua tinh Lang Son
(huyén Vian Lang), va phia Pong cua tinh Bic
Giang (huyén Luc Nam, Son Dong va Luc
Ngan) (Hinh 2). Dién tich nay 16n hon nhiéu so

105°50'E L | 106°40'E

v6i cac cong bd trude ddy, cac nha nghién ciru
cho rang dién tich ving phan bd cua loai nay
khoang 204 km? [13]. Theo két qua nghién ctru
nay, dién tich ving phan bé thich hop cua loai
Hoang dan hiru lién nam trong khu béao ton thién
nhién Hitu Lién rit nho khoang 48 km?, trong
d6 29 km? ving phan b thich hop thap, 18 km?
ving phan bé thich hop trung binh va 1 km?
ving phéan bd thich hop cao, chiém 2,4% tong
dién tich ving phan b thich hop tiém ning ctia
loai. Két qua nghién ctru nay s& 1a mot tham
khéo hitu ich cho cac nha khoa hoc, nha béao ton,
nha quan 1y trong quan Iy va bao ton loai thyuc
vat dédc hitu nay.
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Hinh 2. Viing phan b thich hop tiém ning ciia loai Hoang dan hiru lién. Ranh gi¢i Khu Béo ton
thién nhién Hiru Lién dwgc tham khio tir Ban quan Iy Khu Béo ton thién nhién Hiru Lién

Ddi vé6i cac hoat dong bao tdn nodi vi: cac nha
khoa hoc, nha quan 1y va nha bao tén can thuc
hién thém cac cudc diéu tra bd sung, dac biét uu
tién & cac viing phan bd thich hop cao dé c6 thé
phat hién thém cac ca thé loai Hoang dan hiru
lién. Ngoai ra, cAn wu tién bao ton cac sinh canh
hién c¢6 & khu vuire phan bd thich hop tiém ning

ctia loai, dic biét 1a ving phéan bé thich hop cao
nham duy tri méi trudng sdng thich hop ciia loai
nay. Didu nay s& gitp cho loai nay co diéu kién
song tot nhat dé ra nén va tao qua non, 1a ngudn
cung cap giéng cho cac hoat dong nhan giéng
va gy trong. Bén canh do, phan 16n dién tich
ving phan bd tiém ning ndm ngoai Khu Béo ton
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thién nhién Hitu Lién. Do d6, can diéu tra chi
tiét thém vé phan b cuia loai Hoang dan nay 1am
co sé md rong ranh gidi Khu Bao ton thién
nhién Hiru Lién nhim béao vé sinh canh va méi
truong sdng cua loai Hoang dan hiru lién ciing
nhu bao vé sinh canh cia cac loai sinh vat khac.

Dbi v6i hoat dong bao tdn ngoai vi: can co
nhitng nghién ctru vé nhan giéng va trong thir
nghiém loai Hoang dan hitu lién ¢ céc khu vuc
¢6 moi truong sdng thich hop cao nham ting s6
luong ca thé loai nay. Tir d6 gop phan bao ton
bén vimg loai dic hitu va quy hiém nay & Viét
Nam. Theo két qua nghién ctru cia Pham Vin
Thé va cong su (2013) [13] cho thiy rang, kha
nang tai sinh ngoai ty nhién cia loai nay rat kém
do loai nay phan bd ¢ nhitng khu vuc doc va &
cac hém da nén kha nang tai sinh cua hat sau khi
roi khoi qua non gap rat nhiéu kho khan. Bén
canh d6, nhiéu cay truong thanh nhung chua ra
noén va qua nén vi vay ngudn hat giéng cua loai
cho nhén giéng 14 rat it. Vi vy, nhan giéng bang
hom da duogc cac nha khoa hoc quan tdm va
thuc hién. Trén thyc té, cac nha khoa hoc cung
v6i nguoi dan dia phuong da tién hanh nhan
gidng loai Hoang dan hitu lién tir hom va cho
két qua tot tai Khu Béo ton thién nhién Hitu
Lién, Lang Son [13]. Pay s€ 1a nhitng tin hi¢u
t6t trong viéc nhan giéng dé trong bao ton loai
dac htru nay déc biét co thé tréng ¢ cac vung
thich hop cao, nham ngin chin nguy co tuyét
chung cua loai nay.
4. KET LUAN

MBoi trudng sdng phi hop cta loai Hoang dan
hiru lién duogc du doan voi @6 chinh xac cao khi
sir dung mo hinh phan b loai. Két qua nghién
ctru dd xac dinh dugc viing phan bb phu hop véi
loai va danh gia dugc cac nhan t6 méi truong
anh huong dén phéan b cia loai nay. Kha ning
phan bé ciia loai Hoang dan hitu lién chiu anh
hudng cha yéu cua nhan t6 dang nhiét (bio_03),
lugng mua trung binh hang nam (bio 12),
khoang cach dén vung da voi (karst), do cao
(elevation) va bién do nhiét hang nam (bio_07).
Diéu nay c6 thé thiy rang loai nay nhay cam véi

diéu kién khi hau. Do d6, loai nay co thé bi de
doa cao hon (vi du nhu tuyét chung) boi tac
dong cua bién doi khi hau. Vung phan bé thich
hop tiém ning cua loai nay co dién tich khoang
2050 km?, ngoai khu vuc duoc phat hién tai Khu
Bao ton thién nhién Hitu Lién thi ving phan b
thich hop tiém ning cia loai nay bao gdm mot
s6 ving khac 1an can nhu khu vyc tiép gidp véi
Trung Qudc & phia Pong Béc tinh Lang Son va
khu vuc tiép giap voi tinh Bic Giang & phia
Nam. Céc nha quan 1y, can bo kiém 14m can wu
tién va thudng xuyén tuan tra rimng dé duy tri va
bao vé cac ca thé hién tai va vung sinh thai cia
loai tai Khu Bao ton thién nhién Hiru Lién. Bén
canh d6, cac hoat dong diéu tra bod sung & cac
khu vuc phan b thich hop tiém ning khac can
dugc trién khai nham phat hién thém céc ca
thé/quan thé loai. M& rong ranh giéi Khu Bao
t6n thién nhién Hiru Lién ciing can duoc wu tién
nham bao ton cac sinh canh va méi truong sdng
cua loai Hoang dan hitu lién. Méc du cac nhan
t6 con nguoi (khoang cach dén dudng, ddu chan
con ngudi va mat do dan sd) khong co nhiéu
dong gop trong mo hinh du doan phan b cia
loai, nhung theo két qua diéu tra ctia cac nghién
ctru trude day, mot trong nhitng nguyén nhan
gay suy giam mat do loai cay nay ngoai tu nhién
la do tac dong cua con ngudi nhu lam gidm moi
truong song ciia loi nay, khai thac qua mirc cho
muc dich thuong mai [11, 13, 16]. Vi vay, cac
nha quan 1y can ¢ nhitng giai phap ca vé mat
luat, kinh té, va xa hoi cling nhu giai phap vé
gido duc tuyén truyén dé nang cao nhan thirc vé
bao v¢ tai nguyén rung ndi chung cho nguoi dan
séng & gan khu vire ¢6 loai cdy nay phan bo. Két
qua nghién ctru nay c6 thé 1a tai liéu tham khao
can thiét cho cac hoat dong bao ton loai dic hiru
va c0 nguy co tuy¢t ching nay.
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