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DANH GIA MUC DO NHAY CAM MOI TRUGNG (ESI)
TAI KHU VUC HA QUANG, THUQC CONG VIEN
DIA CHAT NON NUGC CAO BANG, TINH CAO BANG

TOMTAT

Céc khu vuc di san dia chét néi chung rat nhay
cdm vé cac bién dong moi truong dudi tac dong
clia tu nhién va con nguoi. Cac tdc déng nay cé kha
nang anh hudéng rat 1én dén viéc bao ton cac di san
va viéc khéi phuc méi truong tai cac khu vuc nay
tré vé trang thai ban dau 1a cong viéc rat kho khan
va trong nhiéu truong hop 1a hoan toan bat kha
thi. Nghién ctru nay str dung Chi sb nhay cam moi
truong ESI (Environmental Sensitivity Index) kbt
hop ting dung coéng nghé GIS va vién thdm nham
déanh gi4 cac anh hudéng ctia moéi truong dén céc
di san dia chét tai khu vuc Ha Quéng, thudc Cong
vién dia chat Non Nudc Cao Bang, tinh Cao Bang.
Muc d6 nhay cAm moi truong clia khu vuc nghién
cuu dugc danh gia théng qua viéc lugng hda céc
gia tri ESI va xay dung ban d6 phan ving nhay
cam véi 4 muc do tac dong. DE dam bao cho su
tin cay ctia céc két qua tinh toan, viéc xay dung co
s& da lieu céc yéu tb anh hudng két hop két qua
phan tich nguy co xay ra cac tai bién tur nhién va
t4c dong nhan sinh trén nén GIS, vién tham 1a hét
stc can thiét. Két qua nghién ctu cho thay khu
vuc Tay Ha Quéang thudc céc xa Vi Quang, Can
Yén, Luong Théng c6 mic d6 nhay cam cao dén
rat cao, tuy nhién khu vuc nay hién nam ngoai
ranh gi6i Cong vién dia chat Non Nudc Cao Bing
nén anh huéng dén cac diém di san chua roé rang.
Khu vuc Bic Ha Quang thudc cac xa Truong Ha,
Kéo Yén c6 muc do nhay cam tu trung binh dén
rat cao, noi c6 Khu Di tich lich st céch mang Péc

! Khoa Méi truong, Truong Pai hoc Mé - Pia chit
* Email: nguyenquocphi@humg.edu.on

@ Nguyén Qubc Phi"*, Phan Thi Mai Hoa’

B6 va cic nhiéu canh quan karst ddc trung cta
khu vuc. Két quéa xac dinh cac khu vuc chiu tac
dong cao vé nhay cam méi truong gidp danh gia
téng thé theo tiéu chi danh gia lién nganh vé dia
chat va moéi truong 1a mét budc di quan trong
huéng téi bao ton thién nhién mét cach téng thé,
toan dién hon, huéng dén quan Iy bén ving céc
di san dia chét tai khu vuc.

Tit khéa: Nhay cAm moi trudng, di san dia chét,
Ha Quéang, Cao Bang

1. M0 BAU

Céac di san dia chat chtra dung nhiing gié tri
néi bat vé dia chit, dia mao va da dang sinh hoc
va la mét dang canh quan moi truong dac biét,
mang lai nhiéu gia tri vé nguén loi kinh té, khoa
hoc, gido duc, giai tri va thdm my. Céng vién dia
chat Non Nudc Cao Biang mang gia tri lich st 500
triéu nam cua Trai DAt qua cac dau tich vé cb
sinh, dia téng, dia mao, cac hoat dong kién tao,
nui Ira, tai nguyén khoang san, dac biét la cac
canh quan karst dac trung, dai dién cho su tién
hoéa va thay déi cta lich st Trai Dat. Bong thdi,
cong vién con chtta dung nhiéu di san van héa
vat thé va phi vat thé, dac biét la céc di tich lich
st cach mang nhu Di tich Qubc gia Pac biét Pac
B6, Di tich Qubc gia Pac biét Rung Tran Hung
Pao... (Nguyén Xuan Nam va nnk., 2016) Ngay
12 thang 4 nam 2018, UNESCO da chinh thuc
cong nhan day 1a cong vién dia chit toan cau thu
hai tai Viét Nam sau CVDC toan cau Cao nguyén
d4 Pdng Van thudc tinh Ha Giang (Wikipedia,
2020; Nguyén Qubc Phi va nnk., 2021).
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Cong vién Pia chat Non Nuéc Cao Bing la
mot cong vién dia chat qubc gia cé dién tich hon
3.000km? thudc tinh Cao Bang, bao gém céc
huyén Ha Quéng, Quang Hoa, Trung Khanh, Ha
Lang va mot phan dién tich clia cac huyén Hoa
An va Nguyén Binh. Cac khu vuc di san dia chét
néi chung rat nhay cam vdéi cac xdo tréon vé mdi
truong dudi tac ddng cta ty nhién va con ngudi.
Céc tac dong nay c6 kha nang dnh huéng rat 16n
dén viéc bao ton cac di san va viéc khoi phuc moi
truong tai cac khu vuc nay tré vé trang thai ban
dau la cong viéc rat khé khan. Do vay, nghién ctu
nay duoc thuc hién nham tim hiéu va phan tich
c4c yéu t6 nhay cdm moi truong dbi véi cac khu
vuc cong vién dia chét, trong dé tap trung vao
viéc nghién cttu ap dung Chi sb nhay cdm moi
truong ESI (Landscape Disturbance Index) cho
khu vuc Cong vién dia chat Non Nudéc Cao Béng,
tinh Cao Bang.

I1. PHUONG PHAP NGHIEN CU'U

Cac di san dia chat 1a noi ¢é nhimng canh quan
da dang nhat ctia Trai dat véi nguodn tai nguyén
phong pht cd trén mat 1an dudi sdu. Tuy nhién
cac canh quan dia chét nay cing vé cing mong
manh va dé bi 4nh huéng bdi céc tai bién tu
nhién cling nhu tadc dong cta cac hoat déng nhan
sinh (Tran Thj Nhung, 2017; Nguyén Thi Minh
Nguyét va nnk., 2020). Chinh v1 vay, cung véi xu
huéng chung clia cac nghién ciu trén thé gidi,
& Viét Nam nhng nghién ctu vé céc tadc dong
mobi truong dén céc di san dia cht can dugc bdo
ton dang ngay cang duoc chd y. Xét & pham vi
khu vuc, viéc bdo vé va quan ly mdi truong céc
khu vuc cong vién dia chét rat quan trong, cé tac
dong truc tiép dén viéc bao vé cac yéu t6 dia chat
- dia mao va da dang sinh hoc (Nguyén Quéc Phi
va nnk., 2021).

Tai khu vuc nghién cttu, cac yéu t6 dnh hudng
c6 tdc dong manh mé dén moi truong sinh thai
céac khu vuc cong vién dia chat chd yéu bao gobm
nhém céc yéu tb tu nhu nhu hién tuong trugt 14,
x6i mon dat, 1a lut, su thay d6i cta 1ép pht thuc
véat... cing nhu cac hoat dong clia con ngudi nhu
khai thadc khodng séan, céc hoat dong xay dung
cong trinh nha clra, dudng giao théng. Cac yéu
t6 nay cé thé duoc tap hop nhu trinh bay trong
hinh sau:
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Tai bien
tu nhién

Hoat dong
nhan sinh

Hoat dong Xay dung
khoang cong trinh
san

Moi truong
sinh thai

Truot 16/
X6i mon
dat

Lép phu § Pa dang
thuc vat | sinh hoc

Rung
dac

dung

Hinh 1. Phan tdch cdc yéu to chii yéu tdc dong dén
moi truong khu viec Cong vién dia chat Non Nuwdc Cao
Baing

Viéc danh gia téng thé vé diéu kién chat lugng
modi truong tai cac cong vién dia chét ¢ thé duoc
tinh to4n dudi dang chi sb téng hop nham lugng
héa muc dé tic ddong dén cadnh quan méi trudong
cua khu vuc (Van Beynen and Townsend, 2005).
Chi sb nhay cam moi truong ESI (Environmental
Sensitivity Index) da dugc st dung nham danh
gia téng thé tac dong ctia cac hoat dong tur nhién,
nhan sinh dbi véi méi truong va canh quan karst.
Coéng thtc tinh to4n chi s6 ESI dugc md td nhu
sau (Nguyén Québc Phi va nnk., 2020):

n
ESI =i§ wX,
ng ()
X la cac l6p pén do6 dau vao
w, la trong so cta tung 16p
n 1a s6 16p thong tin dau vao

Viéc ap dung chi s6 nhay cdm moi truong
ESI theo tiéu chi lién nganh dia - sinh thai
(geo-ecology) véi cach tiép can téng thé sé cung
cip btc tranh toan canh vé tinh trang bao ton
cac di san. Viéc phan vung muc dé nhay cdm moi
truong céc di san dia chét 1a that su can thiét
nham cung chp thong tin gitp cédc nha quan ly
xac dinh phuong thitc cAn bang gita bao ton, khai
thac tai nguyén thién nhién va phét trién kinh té
cho cu dan trong khu vug, 1a co s& thong tin hru
dung cho cac nha quan Iy, hoach dinh chinh sach
trong viéc bao vé céc di san thién nhién thé giéi.

Trong doé:

11l KET QUA NGHIEN CUU

1. Cac tdc dpng dén moi tritong tai khu viec nghién citu

Cac khu vuc cdng vién dia chat 1a mot dang
canh quan moi truong dac biét, ¢é thé mang lai
nhiéu nguén loi vé kinh té, khoa hoc, gido duc,
gidi tri va thAm my. Tuy nhién, ngudn tai nguyén
thién nhién nay rat dé bi xdo trén va tén thuong
dudi tac déng cta cac tai bién tu nhién ciing nhu




cac hoat dong nhan sinh (UNES-
CO Global Geoparks Network,
2015; Nguyén Dai Trung va
nnk., 2016). Céng vién dia chat
Non Nuéc Cao Bang cé dién
tich rat rong, cac khu di san
ndm téch biét nhau nén viéc
dua ra chi s6 chung cho ca céng
vién sé rat khé va doé chinh xéc
khong cao. Do vay tac gid da xay
dung déanh gia cac yéu tb nhay
cdm mobi truong tai khu vuc
nghién ctu véi ngudn di liéu
thu thap dugc va tham khéo tu
c4c nghién ctu ¢ trude dé dua
ra duoc két qua truc quan nhét.
Céc yéu td moi truong cé anh
hudng nhét tai khu vuc nghién
ciu dugc phan tach vdi 9 chi thi
cho 6 nhém tiéu chi. Cac chi thi
vé chét luong méi truong duoc
thé hién thanh céc 16p ban dd
trong GIS va muc d6 nhay cdm
dugc phan cap chi tiét cho ting
16p thong tin.

Viéc phan cip muc do nhay
cdm moi truong dugc tham
khédo dua trén céc nghién ctu
c6 trude va dua trén ngudn sd
liéu thuc té tai khu vuc nghién
cliu (Bang 1).

Nhém yéu td géy tai bién tu
nhién thé hién qua do cao dia
hinh va dé dbc suon: Tai khu
vuc Ha Quang, d6 déc dia hinh
tuong déi cao, thay déi tir 0-66°
va tap trung chu yéu trong
khoadng 15-25° Khu vuc c6 db
déc cao nhét tap trung tai céc
dai nui, dac biét la dai nui phia
Tav va Tav Bac.
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Bdng 1. Bdng tong hop cdc yéu to anh hudng va mitc do nhay cam
moi truong tai khu vwc Ha Qudng

Muc dé nhay cam méi truong
Nhé Yéu t6 Chi s6 T )
om éu to iso r\ung Cao R&t cao
binh
£ Trugt P
Tai bié C D6 db
aibien ) v 6i mon 0 doc 15-25 25-35 >35
tu nhién % suon (°)
dat
Lép phu
N NDVI >0.35 0.2-0.35 0.1-0.2 <0.1
Mbi thuc vat
. Rung dac N . Buffer Buffer .
truong Con lai Loi
sinh théi Pa dang dung 2km 1km
sinh hoc Khu bao N . Buffer Buffer .
N Con lai Loi
ton 2km 1km
Luong
. ~ - - >
Khi }uqrulg Mua béo mua ) 10-20 20-30 30
Thuay van (mm/ngay)
Do 4m dat | >500m | 300-500m | 100-300m | <100m
Khai ,thac Khai thac N . Buffer Buffer ,
khoang R Con lai Khu mo
N , mo 2km 1km
Hoat dong san
nhan sinh N Nha ctra >500m 300-500m | 100-300m <100m
Xay dung Puon
céng trinh | =009 >500m | 300-500m | 100-300m | <100m
giao thong
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Hinh 2. So d6 do cao dia hinh
(a) va do doc suon (b)

Nhém yéu t6 vé méi truong
sinh théai thé hién qua su bién
dong cua 1ép phta thuc vat va
hién trang st dung dat: Dé
danh gia 16p pha thuc vat téc
gia da st dung chi s NDVI véi
cong thuc tinh toan:

NDVI = PNIR -PRed
PNIR +PRed 2)
_Trong dé: P, la kénh cén
héng ngoai (Near-Infrered)

PRE . la kénh mau dé (Red). )

Giéa tri NDVI chay tu -1 dén
1, nho 6 chi s6 NDVI ma danh
gid 16p phtu thuc vat trd 1én
chuén héa.
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Hinh 3. So do thay di l6p phi
thuc vat (a) va hién trang sit dung
dat (b)

Trong dién tich khu vuc Ha
Quang hién dang c6 mét sb6 khu
vuc dugc khoanh vung la cac
khu bdo ton, ring dic dung.
Cac khu vuc nay tao cac dién
tich viing dém ra bén ngoai dé
déanh gia tac dong tir ngoai dén
ving 16i can duogc bao vé.

Rimg & Moi trwimg = 67




Iw_@:#]%

Nhém yéu t6 khi tuong - thiy van:

Luong mua: Luong mua ngay 16n nhét trong
nam vao mua mua (thang 7, 8) c6 lugng mua tu
83,62 dén 143,96mm tU ngudn da liéu do mua
vé tinh GSMap tu 2019-2023. Luong mua 16n tap
trung tai cac vung phia Tay ctia huyén Trung Khanh
dac biét tai xa Trung Phuc, Lang Yén, Thong Hug,
Lang Hiéu, Canh Tién, Puc Hong cé luong mua
trén 130mm va th&p dan & cac viing phia Pong la
c4c xa binh Phong, Chi Vién va Pam Thuy.
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Hinh 4. So do luong mua ngay lon nhit (a) va do
am dat (b)

Do 4m dat: Pay 1a yéu tb phu thudc vao luong
mua, la moét trong nhitng nguyén nhan chinh gay
hién tuong truot 1& va xéi mon dat. Trong dién
tich nghién ciu, lugng mua lén nhét tai khu vuc
phia T4y clia huyén va gidm dan vé phia Péng.

Céac hoat dong nhan sinh cht yéu trong ving
nghién ctru 14 hon 30 diém khai thac khoang san,
cht yéu 1a cdc mé khai thac vat liéu xay dung.
Viéc khai thac khodng san mat di tinh da dang
sinh hoc vbn cé. T két qua phan ving dé nhan
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biét muc dé anh hudng cta khai thac khoéng san
san hudng dén khu vuc xung quanh mo.
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Hinh S. So do vi tri cdc khu vic cé hoat dong
khodng sdn

Vé hé thdéng giao théng, véi 2 truc chinh 1én
cit ngang qua nhau va tap trung tai khu vuc
thi trdn XuAn Hoa, céc truc chinh nay thuong
di qua cac khu vuc di san 16n nho va cé mot sb
con duong con di sdu vao ranh gidi cia cac khu
vuc bao ton. Dan cu tap trung déng duc tai ving
trung tdm clia huyén va phan bd rai rac quanh
khu vuc thung lGng, noi c6 dé cao trung binh va
dbi nui thap, xen ké quanh khu vuc di san.

2. Danh gia mitc do xdo tron canh quan moi truong
tai khu vuc nghién citu

Tu cac d liéu thu thap dugc va tu cac nghién
clu ¢6 trudc tac gia da dung phan mém iGeoHaz-
ard 1.2 dé tich hop céc 1ép ban do: d6 dbc suon,
d6 4m dét, chi sb thay ddi thuc vat NDVI, rimg
dac dung, khu béo ton, luong mua, séng sudi, mo
khoang san, duong giao thong, dan cu va tinh
toan chi sb ESI.
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diém di san gén lién véi cudc doi hoat dong cach
[]]] mang cta Chu tich H6 Chi Minh khi méi vé nudc
lanh dao cubc khang chién gianh doc lap cho dét
nuéc, khu vuc nay cing ndi tiéng véi canh quan
karst rat dac trung nhu cac bé mat san bang &
d6 cao 600-800m va thung lGng hinh tui (pocket
\ > ) valley) tai ban Pa Ran xa Kéo Yén, nai luu git dau
So db nhay cim méi trsbmg an mot giai doan kién tao tuong dbi tinh cta khu

e vuc. Bén canh d6, khu vuc cting c¢é céc canh quan
thung ltng treo (hangging valley), cac vach kién
tao va nén karst... thudc cac xa Kéo Yén, S6c Ha
14 céc diém di san dia mao - kién tao, noi ghi lai
d&u 4n cac hoat déng tan kién tao cta khu vuc.
Nguy co x4y ra tai bién manh nhéat ctia khu vuc
14 hién tugng d6 16 trén céc vach da voi cé do dbée
cao, nhiéu khu vuc quan sat dugc cac dai da voi
phan 16p va ubn nép, cé hai canh tuong déng véi
suon dia hinh.

Co s0 dit ligu GIS

Truot 1§/
X061 mon dat

Thay dbi hién trang
16p phu thue vat

Hoat dong xay dung,
giao thong

Tich hop thong tin
Hinh 6. M6 hinh tich hop cdc I6p thong tin trén
GIS
Két qua tich hop cac 16p ban dé su dung cong
nghé GIS cho phép x&y dung ban dd chi s6 ESI
cua khu vuc nhu sau:
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IV. KET LUAN
. 7 : , | Khu vuc nghién ctru thuéc Cong vién dia chét
v o RS z . > rroxa |l Non nuéc Cao Bang va da dugc UNESCO céng
: Y I nhan tir ndm 2018 véi céc diém di san dac trung
da dugc dua vao khai thac du lich trong mét thoi
gian dai. Tuy nhién céc hoat déng ciia con nguoi
nhu cac hoat déng du lich, xay dung céng trinh,
i o (@) O khai thac khoédng san... ciing nhu cac yéu t6 bat
loi vé diéu kién tu nhién nhu nguy co d6 18, truot
16, mua 1, bién déi khi hau, su bién déng 16p phu
thuc vat... da anh hudng rat 16n dén chat luong
moi truong tai khu vuc. Véi dac diém cta Cong
vién dia chat Non nuéc Cao Béng v6n 14 noi dinh
v cu lau doi, khu vuc dugc khoanh vung trong khu
(a) o S e s 5 " bao tdn van ton tai xen ké véi cac lang mac, khu
-~ - L dan cu vdi cac hoat ddng xay dung céng trinh nha
b) clra, duong giao théng, nhiéu vi tri nam l14n trong
khu vuc di san cin béo ton.

Moc d? ahy c2m

105°49'40"

2540 20" —

23° 00' 30"

07916901

Muic d6 nhay cim
moi trudng

79 B Rt cao Y
™ A it Két qua nghién ctru cho phép danh gia muc do6
Ry () nhay cdm moi trudng cua vung nghién ctu dua

Ee——
22°40' 207 —

trén chi sb ESI théng qua viéc téng hop ctia 9 16p
théng tin. Céc két qua tinh toan cho phép luong
héa thanh cac con s6 cu thé dé danh gia mot cach
khach quan va chinh xac cac mic d6 nhay cam
moi truong ctia khu vuc. Tinh toan ven ciia nhiéu
di san dang cé nguy co khong gid dugc do &nh
hudng mot phan béi cac hoat dong dia chét, dia
mao va dac biét la tac déng tu céc hoat dong ctia
con ngudi. Do vay, ban db nhay cdm méi truong
cua khu vuc sé la mot phén quan trong, trg giup

Hinh 7. So do nhay cém méi truong (a) va phin
ving mitc d6 nhay cam (b) dua trén chi sé6 ESI.

Khu vuc Ha Quang dugc coi 1a mét “ving dat
thdnh"” - cai néi cia cdch mang Viét Nam. Trong
dién tich khu vuc cé nhiéu diém di san néi tiéng
nhu Khu di tich lich st PAc B, cum di tich Kim
Ddng, di tich cd thach Truong Ha, thung lang treo
Séc Giang, dén thy Nung Tri Cao... Bén canh céc
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cho cong téc quan Iy, bdo ton céc di san thién
nhién, duy tri duoc tinh toan ven clia céc yéu td
canh quan va nhing thanh phan ciu thanh cac
cum di san.
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ASSESSMENT OF ENVIRONMENTAL SENSITIVITY INDEX (ESI)
IN -HA QUANG AREA OF NON NUOC CAO BANG GEOPARK,

CAO BANG PROVINGE
Nguyen Quoc Phi'*, Phan Thi Mai Hoa'
I Faculty of Environment, Hanot University of
Mining and Geology

SUMMARY

Geological heritages are generally very
sensitive to environmental changes under both
natural and human impacts. These impacts greatly
affect the heritage sites and the restoration
of these areas to their original state is a very
difficult, and in many cases, is completely impossible
task. This study uses the Environmental Sensitivity
Index (ESI) combined with the application of GIS
and remote sensing data to evaluate the changes
of the environment in the Ha Quang area of Non
Nuoc Cao Bang Geopark, Cao Bang province. A
database of 09 contributing factors was developed
and the environmental sensitivity of the study
area was quantified into 04 different levels.
Results show that North Ha Quang area, located
at Truong Ha and Keo Yen communes has a moderate
to very high sensitivity level, where the Pac Bo
Revolutionary Historical Area and many typical
karst landscapes are located. This research is an
important step towards comprehensive nature
conservation for study area and a contribution for
the sustainable management of heritage sites in
Non Nuoc Cao Bang Geopark in general.

Keywords: Environmental sensitivity, geological
heritage, Ha Quang, Cao Bang
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