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LOI NOI PAU

Trong giai doan hién nay, su phat trién cta hé thong thong tin dia Iy (GIS), cong nghé vién
tham (RS) va hé thdng dinh vi toan cdu (GPS) dd md& ra nhiéu hudng vmg dung trong nhiéu
nganh khoa hoc va cong tac quan ly, dac biét dbi vai linh vue Tai nguyén va Moi truong. Viéce
str dung cong nghé tich hop dir liéu hé thdng thong tin dia 1y, vién tham, hé thdng dinh vi toan
cau cho phép tao nén mot giai phap cép nhat, xay dung dit liéu, phn tich bién dong hiéu qua va
hd trg ra quyét dinh nhanh, trén pham vi rong véi gia thanh ré nhat so véi bién phap truyén thong
trong linh vuc quan 1y dét dai, tai nguyén mai truong.

Tiép nbi thanh cong cua cac Hoi thao tmg dung GIS toan qudc trong sudt 15 nam qua trén
toan quéc. Nam 2023, Hoc vién Nong nghiép Viét Nam vinh du dugc dang cai td chirc Hoi thao
tmg dung GIS toan qubc (GIS 2023) v&i chu dé “Chuyén doi sé trong quan 1y Tdai nguyén va Mai
truwong”, véi muc dich: Trao dbi nhiing két qua nghién ciru tmg dung hé thdng thong tin dia 1y
(GIS), Vién tham (RS) va H¢ thdng dinh vi toan cau (GPS) trong quan 1y Tai nguyén va Moi
truong; nang cao nang luc tmg dung GIS, RS va GPS trong quan ly nha nudc, giang day, nghién
ctru khoa hoc tai Viét Nam va trén thé gidi. Hoi thao dugc ky vong s€ 1a noi dé cac nha khoa
hoc, can bd giang vién, cac hoc vién, nghién ctru sinh cua cac Truong Pai hoc, Hoc vién, Vién
nghién ctru; Chuyén gia trong nudc va qubc t&; Nha quan 1y tir cac Bo, S, Ban nganh lién quan;
Céc cong ty, doanh nghiép linh vuc GIS, RS, GPS trong ca nudc gip gd, trao doi kinh nghiém
cling nhu hoc thuat trong linh vuc Tai nguyén va Méi trudng. Cac chu dé chinh ctua Hoi thao
nam 2023 bao gdm:

- GIS, GPS va Vién tham trong quan Iy méi truong va tai nguyén thién nhién;

- GIS, GPS va Vién tham trong quan 1y dat dai, quan Iy do thi, ha tang ky thudt;

- GIS, GPS va Vién tham trong nghién civu bién doi khi hdu; hé tro phong chéng va giam
nhe thién tai;

- GIS, GPS va Vién tham trong néng lam nghiép va nudi trong thuy sdn;

- GIS va GPS trong quan ly nha nuoc,

- GIS, GPS va Vién tham trong linh vuc y té va chim séc sirc khoe cong dong;

- GIS va GPS trong qudn Iy cdp thodt niede, cong trinh do thi;

- Tri tué nhan tao (Al), Dit liéu [6n (Big Data) trong linh vuc GIS;

- Tinh hinh trién khai cdc dw an va chuyén giao céng nghé GIS tai Viét Nam.

- Ap dung cdc két qua nghién citu khoa hoc, chuyén giao céng nghé trong linh viee GIS vao
cong tdc dao tao;

- Trién lam gidi thiéu cdc phan mém vé cong nghé GIS; thiét bi mdy dinh vi toan cdu
(GPS) thé hé mai.

Ban T6 chirc Hoi thao GIS 2023, da nhan gan 100 ban tom tat va ban thao bai bao khoa
hoc guri dén hoi thao. Sau khi cac nha khoa hoc tién hanh phan bién va binh duyét, c6 56 bai bao
c6 chat luong dd duoc chdp nhan dang trong ky yéu hoi thao nay. Chung toi tin tudong déy la
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nhitng két qua nghién ctru 4n twong va cong phu ciia cac nha khoa hoc trong linh vuc tmg dung
GIS, RS, GPS.

Hoi théo t6 chirc thanh cong 1a sy dong goép cuia nhiéu co quan, ban nganh, cac trudong dai
hoc, hoc vién va tap thé cac nha khoa hoc trong linh vuc tng dung GIS, RS, GPS trong quan ly
Tai nguyén va Mai truong. Chung t6i xin trin trong giri 161 cam on dén cac thanh vién trong Ban
td chuc hoi thao, hoi déng khoa hoc chuyén mén va cac nha khoa hoc da hd tro trong qué trinh
doc phan bién, thAm dinh cac bai bao dé duyét dang trong ky yéu. Ban T6 chirc trin trong cam
on cac nha tai tro cho hoi thao.

Ban T4 chirc xin cam on céc tac gia, cac nha khoa hoc da gtri ban tém tat, ban thao bai bao
hoan chinh dé tao nén cudn ky yéu nay.

Chuc cho Hoi thao Ung dung GIS toan qudc nam 2023 va cac hoi thao khoa hoc GIS tiép
theo thanh cong tbt dep!

TRUONG BAN TO CHUC

GS.TS. Nguyén Thi Lan

Y
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KY YEU HQI THAO UNG DUNG GIS TOAN QUOC 2023

UNG DUNG GIS TRONG PHAN TiCH PA TIEU CHI
PHAN VUNG RUI RO PHUC VU XAY DUNG KE HOACH
HANH PONG THICH UNG VOI BIEN POI KHi HAU
CHO NGANH NONG NGHIEP VA PHAT TRIEN NONG THON
TINH CAO BANG

Vii Xudn Pinh

B6 mén Trdc dia ban dé va GIS,

Vién Quan 1y ddt dai va Phdt trién néng thén, Truong Pai hoc Lam nghiép
Email: dinh.vuxuan@gmail.com

Tém tit: Bién doi khi hdu (BPKH) dd la mét trong nhitng van dé toan cdu ciia tdt cd
cdc quoc gia va vimg lanh thé. Biéu hién ciia BDKH ngay mét tré 1én khé dodn dinh va
@dy ra nhiéu thiét hai déi véi con nguoi. Viét Nam da dwoc coi la mét trong sé nhiing
quoc gia chiu tdc dong I6n va ngdy mét tram trong hon béi BDKH khi phai hiing chiu
tdc dong cua nhiéu logi hinh thién tai nhu giong bdo, lii lut, han han, rét hai ciing nhu
sw thay d6i vé thoi tiét va nwée bién dang. Cao Bang la tinh mién mii ¢ ving Pong Bdc
Viét Nam, da va dang chiu tac dong lon tir nhiéu logi hinh thién tai, ddc biét cho nganh
Néng nghiép trong nhitng ndm gan ddy. Theo thong ké, giai doan 2012-2019 thiét hai
t6i hon 895 ty dong tai san néng nghiép, chdn nudi va cdc cong trinh ha tang. Nghién
cuu nay dwogc thuc hién nhu mot phd‘n thuéc nhiém vu khoa hoc thuéc nganh Nong
nghiép va Phat trién néng thén tinh Cao Béng vé “Xdy dwng ban do phdn viing canh
bdo rii ro thién tai trong diéu kién bién déi khi hdu va dé xudt cdc giai phdp iing phéd
trén dia ban tinh Cao Bang”. Két qua ciia nghién ciru da dwa ra mét hé thong ddanh gid
bao gom 3 nhdn t6 va 13 tiéu chi chi tiét danh gid mikc @6 riii ro vé BDKH cho tinh
Cao Bang. Trong dé mikc do wu tién trong ddnh gid cua 3 nhém nhan t6 tinh todn dwoc
lan lwot la 35% vé Thoi tiét, 54% vé Thién tai va 11% vé Hién trang su dung dat. Bé
tiéu chi danh gid rii ro nay sau dé dwoc tmg dung GIS dé xdy dung ban dé rii ro
BDKH tinh Cao Bang. Ban do duwoc thanh ldp da chi ra 2 xd la Nam Tudn va Chwong
Lurong thuéc huyén Hoa An c6 mirc dé riii ro cao nhdt trén toan tinh Cao Bang.

Tir khéa: AHP, bién déi khi hidu, Cao Bang, phin ving rii ro, phin tich da tiéu
chi, GIS.

(APPLICATION OF GIS IN MULTI-CRITERIA ANALYSIS TO ESTABLISH PLAN
OF ADAPTATION TO CLIMATE CHANGE FOR AGRICULTURE
AND RURAL DEVELOPMENT OF CAO BANG PROVINCE)

Abstract: Climate change has been one of the global issues of all countries and
territories. The effects of climate change are becoming more and more unpredictable
and causing a lot of damage to humans. Vietnam has been considered one of the
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countries strongly affected by climate change when suffering from various types of
natural disasters such as storms, floods, droughts, freezing, changes in weather, and
sea-level rise. Cao Bang is a mountainous province in the Northeast of Vietnam, which
has been greatly affected by many types of natural disasters, especially in the
agricultural sector in recent years. According to statistics, in the period 2012-2019,
damage to more than VND 895 billion of agricultural assets, livestock, and
infrastructure works. This study was conducted as part of the scientific mission of Cao
Bang Province's Department of Agriculture and Rural Development on «Mapping
natural disaster risks in the context of climate change and proposing response solutions
in Cao Bang province«. The results of the study have provided an assessment system
consisting of 3 factors and 13 criteria to assess the level of climate change risk for Cao
Bang province. Which, the weight of 3 factors calculated is 35% of Weather, 54% of
Natural Disasters, and 11% of Land Use. This criteria system is then applied
associated with GIS to build a climate change risk map in Cao Bang province. The map
shows that Nam Tuan, and Chuong Luong communes in Hoa An district, have the
highest risk level in Cao Bang province

Keywords: AHP, climate change, Cao Bang, risk area, multi-criteria analysis, GIS.

1. PAT VAN PE

Bién dbi khi hau (BPKH) da va dang tré thanh thach thirc 16n nhét dbi véi nhén loai, tac
dong truc tiép dén moi mat cudc séng cua con nguoi. Su da dang vé dia hinh va vi tri dia ly dac
biét khién Viét Nam hang nam himg chiu tic dong ctia nhiéu loai hinh thién tai ¢6 ngudn gbc
khi tugng thity van nhu bio, ap thap nhiét d6i, ngap lut, 1& quét trong miia mua va ning ndng,
han han, rét hai, xdm nhdp man trong mua kho. Trong bdi canh BPKH va nudc bién dang
(NBD) céc tac dong nay duoc du doan s& tram trong hon, anh hudng dén toan bd cac hoat dong
phat trién kinh té - xa hoi (MONRE, 2021).

Trong nhiéu nam qua, Chinh phu, cac bd nganh va dia phuong da x4y dung va thuc hién
nhiéu giai phap ung phé véi BDKH. Céc khung chinh sach vé BDKH ciing dan hoan thanh thé
hién qua céac van dé vé BDKH da duge xét dén trong Luat Bao v€ mai truong nam 2014, Luat
Bao vé moi trudng nam 2020 va Luat Khi twong thity van ndm 2015. Céc chién luoc qubc gia
vé BPKH, Chién luoc qubc gia vé tang trudng xanh, Bio cdo dong gop do qudc gia tu quyét
dinh (NDC) cting cac Ké hoach hanh dong tmg phé voi BDKH, Ké hoach hanh dong vé ting
truong xanh, K& hoach quéc gia Thich tmg véi bién ddi khi hau (NAP) ciing dat ra cic muc tiéu
va giai phap 16 rang cho Viét Nam thuc hién tng pho voi BDKH. Rét nhiéu cac giai phap cimg
va giai phap mém da dugc xdy dung va trién khai tai cic dia phuong trong ca nuéc nham tng
pho véi BDKH (MONRE, 2021).

Cao Bing 1a tinh mién nti bién giéi ndm & ving Péng Bic Viét Nam, co dién tich tu nhién
16n (6.707,86km2), dia hinh chia cét manh, phtrc tap, gén 80% dién tich la ddi nui ¢ do dbc 16n
hon 25%. Tinh Cao Bang ndm trong ving nhiét déi gié mua, co luong mua trung binh nam phd
bién tir 1.200-1.600mm. Mang luéi song sudi trong tinh tuong ddi day, cac hé théng séng chinh
chay qua cha yéu phat ngudn tir Trung Quéc nhu: séng Bing, song Gam., song Quay Son, Bic
Vong,... Nhitng ndm gan day, nhiéu loai hinh thién tai xay ra vi mtc do va tan sudt ngay mot
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nhiéu va khé luong, gay khé khan cho cong tac phong chdng lut bdo, ciing nhu gay thiét hai 16n
cho san xuét va doi song nhan dan. Theo bao céo thuc hién Chién luoc qudc gia vé bién doi khi
hau tinh Cao Br?lng (2019), trong giai doan 2012-2019, trén dia ban tinh da xay ra 27 tran 14, lut;
19 tran 11 quét; 9 dot ap thép nhiét doi, 25 dot sat 1& dit (dac biét nam 2017 xay ra 9 dot); 60 tran
dong, 16¢ xody 1am hon 35 nguoi chét hodc mét tich, thiét hai hon 895 ty dong tai san néng
nghiép, chin nudi, nha & va cong trinh ha ting (UBND, 2020).

Tai Cao Bang, nim 2020, UBND tinh d& ban hanh Quyét dinh Sb: 2542/QD-UBND vé Ké
hoach hanh dong tmg phé véi BPKH tinh Cao Bing giai doan 2021-2030, tim nhin dén niam
2050. Tuy nhién, trong qua trinh thuc hién ké hoach hanh dong cta tinh van con ton tai mot sb
han ché lién quan dén thoi gian va kinh phi. Bén canh do, viéc danh gia tac dong cia BDKH dén
cac linh vue, moi trudong, kinh té - x4 hoi con nhiéu han ché vé s liéu, phuong phap, ning luc va
kinh nghiém do thuc hi¢n lan dau (UBND, 2020). Dic biét, cong tac cap nhat Ké hoach hanh
dong tng pho voi BPKH giai doan 2021-2030, tim nhin dén 2050 da dugc B Tai nguyén va
Mai trudong yéu ciu cip nhat thong tin, sb liéu mai, can thiét vé dién bién thoi tiét, khi hau cua
tinh cling nhu tadc dong cua BDKH trong hon mot thap ki qua.

Ngay 15/12/2020, Uy ban nhan déan tinh Cao Bang d ra Quyét dinh sb 2542/QD-UBND
kém theo Danh muc cac nhiém vy, du 4n uvu ti€n tng pho voi bién d6i khi hau tinh Cao Béng
giai doan 2021-2030, tAm nhin dén nam 2050. Trong d6, nhiém vu «Xdy dung ban dé phén viing
canh bdo riii ro thién tai trong diéu kién bién doi khi hdu va dé xudt cdc gidi phdp g phé trén
dia ban tinh Cao Béng» 13 mot trong nhitng nhiém vu trong tdm ctia nganh Nong nghiép va Phat
trién nong thon cua tinh Cao Béng. Nghién ctru nay dugc thuc hién nhu mot phé”m thudc nhiém
vu nham phan vung chinh xac cac khu vuc véi cac mie d6 rii ro khac nhau phuc vu cho viéce
xay dung ké hoach hanh dong thich tmg véi BDKH cho nganh Néng nghiép va Phat trién nong
thon trén dia ban tinh Cao Bang.

2. VAT LIEU, PHUONG PHAP
2.1. Thu thép sé liéu

S liéu duoc thu thap trong nghién ctru nay duoc thuc hién theo hai phuong phap thu thap
s6 liéu bao gdm phuong phap thu thap sé liéu so cdp va phuong phap thu thap sb liéu tha cap.
Hai phuong phap thu thap s6 liéu nay khong nhiing gitp bd xung dit liéu con thiéu ma con c6 thé
cing ¢b d6 tin cdy, tinh chinh xac ciia cac sb liéu trong qua trinh phan tich sau nay (Hox &
Boeije, 2005).

2.1.1. 86 liéu thir cdp

Dé phuc vu cho viéc xdy dung cac 16p dit liéu ban d6 tuong tmg véi cac tiéu chi da duoc
xé4c dinh dé khoanh vung khu vuc rai ro vé BPKH tinh Cao Béng, danh sach cac tai liéu, sb liéu
da duoc liét ké nhu trong bang 1.
2.1.2. Thu thdp sé ligu so cip

Nghién ctru nay thu thap nhing sd liéu khao sat va diéu tra thuc dia phuc vu cho cac giai
doan tuong ung nhu sau: Kiém tra lai sb liéu dugc cung cép thong qua khao sat thuc dia; Thu
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thap s liéu danh gia mic d6 wu tién cac tiéu chi khoanh ving muc do rui ro BDKH thong qua
bang hoi.

Bang 1. Danh muc cac tai liéu can thu thdp dua trén cac tiéu chi can thanh lap

Nhan t6  Tiéu chi danh gia Dir liéu cin thu thap Pon vi cung cip
Thoi tiét  Nhiét do Tong hop gié tri quan trac thap Vién Khi tugng thay
Luong mua nhat, trung binh va cao nhat vé van va Bién doi khi

nhiét do, luong mua va do am qua hau
cac nam (tr 1964-2020) tai cac

tram khi tugng thuy van trén

pham vi tinh Cao Bang va 5 tinh

lan can trén excel.

D06 am

Thién tai  Ap thép, anh huong Béo cdo tong két cong tac phong  S& Nong nghiép va

hoan luu bao chéng lut bio va khic phuc hau Phat trién nong thon
Giong, 16¢ xody qua thién tai nam 2010, 2011, tinh Cao Bang
- 2012, 2013, 2014, 2015, 2016,

Han han 2017, 2018, 2019, 2020

Ngép tng Ban db hanh chinh tinh Cao Bing

Mua 16n méi nhét.

Sat 1 dét

Rét dam rét hai (Suong

muoi)

L quét

Mua da

DPong dat
Hién Dat 1am nghiép - Ban db hién trang str dung dat S¢ Tai nguyén va
trang sic  pi¢ nong nghiép tinh Cao Béng Mbi truong tinh Cao
dung dat — - Bang

bat khac

Nhiéu nghién ctru da chi ra vai trd quan trong cua viée xin ¥ kién cac chuyén gia trong linh
vuc khoa hoc cén diéu tra (Gordon, Franco, & Tyrrell, 2005; Vu, Csaplovics, Marrs, & Nguyen,
2022). Tir hé théng cac tiéu chi da lua chon, 1 bang hoi xac dinh mirc d6 wu tién cia cac tiéu chi
danh gia da duoc xay dung nham xac dinh mirc d6 anh hudng cua cac nhan td, tiéu chi t&i murc
d6 rai ro bién d6i khi hau tai tinh Cao Béng. Bang hoi dugc xay dung cho ca hai loai hinh phong
vén 1a truc tuyén (google form) va truc tiép. Bang hoi da duoc gui t6i cac phong, so, ban va
nganh ¢6 lién quan trén dia ban tinh Cao Béng dé xin y kién.

2.2. Phwong phap phén tich da tiéu chi

Phuong phép phan tich da tiéu chi dugce danh gia cao trong nhiéu cac nghién ciru trude day
khi 4p dung vao nhiéu linh vuc khac nhau (Kangas & Kuusipalo, 1993; Sterling & Hurley, 2005;
Vu et al., 2022). Gia tri rti ro BPKH d3 duoc tinh toan trén toan tinh Cao Bang dé danh gia murc
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d6 rai ro BDKH cua ting khu vue. Dé tong hop duoc gia tri rai ro, cong thire (1)Error! Reference
source not found. da duoc ap dung.

1
G, =2 WX (1)

Trong do:

- Cy 1a gia tri rui ro BDKH tai khu vuc «.

- X 1a gi4 tri rti ro twong g véi 16p dit liéu dai dién cho tiéu chi thtr i dugc chi ra tai khu
vuc k.

- W;1a trong sb ctia tiéu chi thir .

Céc budc dé tinh toan trong sb cac tiéu chi rai ro BDKH duoc thuc hién theo cac budce sau:

Nhan té va céc tiéu chi vé rai ro BDKH duogc x4c dinh thong qua nghién ctu cac tiéu lidu
téng hop trudce day ciing nhu tham khao v kién cac chuyén gia.

Trong sb ctia cac nhan t6 va tiéu chi duoc tinh toan bang cach ap dung phuong phap phan
tich thr bac (AHP) dua trén viéc xay dung cac ma tran so sanh cap.

Bang 2. Mirc dé wu tién twong ung voi vai tro cua cdc tiéu chi trong so sanh cap AHP

Mike d§ wu tiéu Mo ta

1

Muc do quan trong ngang nhau

Quan trong hon

Tuong dbi quan trong hon

Quan trong hon nhiéu

(R ( Q|| N |hAh|W(N

Quan trong hon rat nhiéu

(Nguon: Kou & Shi, 2012; Vu et al., 2022)

2.2.1. Ddnh gid trong sé cdc tiéu chi riii ro BDKH

Pé st dung cac két qua duoc tinh bang phuong phap AHP, mot khia canh quan trong cua
AHP 1 kiém tra tinh nhét quan (Kou ef al., 2012; Saaty, 1991; Vu et al., 2022). Ty 1& nhét quan
(CR) can dugc tinh toan dé xac dinh tinh nhat quan cua ma tran so sanh cap. Viéc kiém tra tinh
nhét quan phai dugc thuc hién khi ) lugng tiéu chi dugc st dung trong ma tran so sanh cap cao
hon hai. Khi s luong tang 1én, cac so sanh theo cap ting 1én dang ké, 1am tang su khong nhét
quan va lam phirc tap viéc kiém tra tinh nhat quan. Ma tran so sanh cdp duoc coi 13 nhat quan
hodc khong nhat quan phu thudc vao ty 1& nhat quan (CR). Trong sd tinh toan duoc chi duoc
chap nhén dé str dung khi ty 1& nhit quan nhé hon 0,1.
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A—

S

Cl = (2)
n—1
CI

CR=— 3
0 3)

Trong do:

- CR 1a ty 18 nhét quan (3).

- CI 1 chi s6 nhét quan (2).

- RI 1a gi4 tri trung binh ctia chi s6 ngu nhién tuong tmg kich thuéc ma (Bang 3).
-nlasd lugng tiéu chi trong ma trén so sanh cédp (n < 10)

- A 14 gia tri trung binh ciia cic phén tir ctia vecto nhét quan.

Badng 3. Gid tri trung binh ciia chi s6 ngdu nhién

n 1 2 3 4 5 6 7 8 9 10

RI O 0 0,52 0,89 1,11 1,25 1,35 1,4 1,45 1,49

(Nguon: Kou et al., 2012; Vu et al., 2022)

2.2. Phwong phap chuyén gia

Phuong phép nay duoc ap dung nham thu thap thong tin khoa hoc, nhan dinh, danh gia
bang cach sir dung tri tué ciia doi ngii chuyén gia c6 trinh d6 cao thudc cac linh vuc c6 lién quan
dén van dé nghién ctru. Thong tin thu dugc tir doi ngdl chuyén gia véi ¥ kién va danh gia cua
timg nguoi gitip bd sung 1an nhau, kiém tra 1dn nhau cho ra mot y kién da sd, khach quan vé vén
dé can nghién ciru.

Trong nghién ctru nay phuong phap chuyén gia da da 4p dung trong qua trinh xay dung bo
tiéu chi danh gi4 rui ro cia BDKH, danh gid muc dd quan trong trong cac so sanh cap gifta cac
tiéu chi va cac ngudng mirc d6 rui ro trong thanh 14p cac ban do rui ro va tong hop rui ro. Thanh
phan cac chuyén gia dugc hoi 1a cac can bd hién dang cong tac tai cac phong, s, ban va nganh
¢6 lién quan dén Khi hau noi chung va Bién dbi khi hau néi riéng cua tinh Cao Bang.

2.3. Phwong phap thanh lip ban do

2.3.1. Phwong phdp wéc tinh mét d diém

Phuong phap uéc tinh mat d6 diém (Kernel Density Estimation) d va dang 1a phuong phap
ndi suy duoc st dung rong rai hién nay trong cac nghién ctru v& udce tinh ham mat do xac suit cia
mdt bién ngdu nhién (Scott, 2015; Simonoff, 2012). Phuong phap udc tinh nay da dugc ap dung dé
xdy dung ban do rui ro thanh phan cho céc tiéu chi thudc nhan & thoi tiét da trén céc gia tri thu
thap duoc tai cac tram khi tugng thily van trén dia ban tinh Cao Bﬁng va 5 tinh lan can.

2.3.2. Phwong phdap phan nguéong

Phuong phap phan loai Jenks Natural Breaks con duoc goi 1a phuong phap tdi wu héa
Jenks, sp xép cac gia tri thudc cac nhom khac nhau mot cach ti wu nhat. Phuong phap nay giup
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giam su khac biét bén trong cac 1op va t6i da hoéa su khac biét giita cac 1op (Jenks, 1967).
Phuong phap nay dugc ap dung dé xac dinh ngudng gia tri phan loai tét nhat cho 5 mirc do rui ro
clia cac ban do rai ro thanh phin va ban do tong hop vé rai ro boi BDKH & tinh Cao Béng.
2.3.3. Phwong phdp phan tich trong xép

Phuong phép phan tich chdng xép nhiéu 16p di liéu trong GIS di va dang duogc 4p dung rat
rong rdi va hiéu qua (Walke & Thayalan, 2012). Tt ca cac 16p thong tin GIS da dugc thu thap
tuong tng véi cac tidu chi rui ro BDKH da xac dinh dugc nhap vao hé thong GIS dé tao ra mot
co s& dit liéu tong hop voi cac gia tri rai ro khac nhau. Co so dit liéu nay duoc tao ra tir qua trinh
chdng xép tat ca cac 10p thong tin tiéu chi. Két qua ciia qua trinh nay 1a ban do gia tri rii ro tong
hop dat duge tir 16p dit liéu khong gian ciia cac tiéu chi rii ro cho timg ving chi tiét trong khu
vuc nghién cuu.

3. KET QUA, THAO LUAN
3.1. H¢ théng tiéu chi phan ving rii ro bién d6i khi hiu
3.1.1. Xdy dwng hé théng cdc tiéu chi

Pé xac dinh cac ving mirc d6 rai ro khac nhau vé BDKH tai tinh Cao Bang, céc tai liéu vé
BDKH n6i chung va danh gia rui ro BDKH noi riéng da dugc thu thap tai Viét Nam va trén dia
ban tinh Cao Béng cung véi su tham véan cac chuyén gia trong linh viec BDKH. Ba nhan té anh
hudng t6i xac dinh cac ving muc do rai ro BDKH da duoc dua ra bao gdm: Thoi tiét, Thién tai
va Hién trang str dung dat.

Nhiét dé
—— Thoi tiét Luong mua

D6 am

— Bdo, gibng, 16¢ xody

b= Han han
RUi ro bién doi khi ~ Lo lut, ngap ting
hau —— Thién tai =f=satlsgat

= Rét d&m rét hai (swong mudi)

M~ Mua da

- Déng dat

— Hién trang st dung dat ®

Hinh 1. Cdy tiéu chi xdc dinh cdc viing mikc d¢ riii ro BDKH tinh Cao Bdng
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Trong d6 Nhiét d6, Luong Mua va P am dé duogc lua chon lam tiéu chi danh gia cho nhan
t6 Thoi tiét (Hinh 1). Bay loai hinh thién tai thuong xuyén xuét hién tai tinh Cao Bang di duoc
Iira chon 1am céc tiéu chi danh gia vé& nhan t6 Thién tai bao gdm: Béo (cung voi gidng, 16¢ x04y),
Han hén, Li lut (ngdp ung va mua 16n), Sat 1o dit, Rét dam rét hai (swong mudi), Mua da va
Pong dét. Pbi voi nhan td Hién trang str dung dit duoc chia ra 1am 3 loai hinh sir dung bao gdm:
Dat 1am nghiép, D4t ndng nghiép va cac Loai hinh sir dung dit khac.

3.1.2. Tinh todn trong sé cdc tiéu chi

Két qua tong hop danh gia cac tiéu tri rai ro BPKH thu duoc tir 25 chuyén gia thudc cac
linh vuc chuyén mon c¢6 lién quan hién dang cong tac trong cac phong, sd, ban va nganh trén dia
ban tinh Cao Bang. S6 liéu danh gia vé mutrc d6 anh hudng cua céc tiéu chi dén muc do rui ro vé
BDKH duoc tong hop dé tinh toan mutc do quan trong cuia chung theo timg ciip so sanh & céac
mirc d6 khac nhau. S6 liéu dénh gia duoc tong hop thanh 3 nhém dénh gia theo mirc d6 quan
trong nghiéng vé tiéu chi A, B hay & vi tri can bang (A = B). Gia tri tong hop nay nham xac dinh
khu vuc lya chon dé danh gia cu thé hon cho tung muc do theo ) lugng da dugc danh gid boi
ngudi duoc phong van.

Gia tri mtc do uu tién dugc lya chon trong cac so sanh cdp sau dé dugc téng hop thanh
cac ma tran so sanh cap tuong vmg cho cac nhan té rii ro BPKH, cac tiéu chi vé thoi tiét, cac
tiéu chi vé thién tai va cac tiéu chi vé hién trang st dung dét. Tir cac ma tran so sanh cap, ma trén
chuén trong so sanh cap dd dugc thanh 14p dé tinh toan trong sb cta cac nhan té tuong tmg. Dé
danh gia mirc d6 nhat quéan cta cac tiéu chi trong cac so sanh cip gia tri Chi sé nhat quan (CI),
Chi s6 ngiu nhién (RI). Cac chi sd nay da duoc st dung dé tinh toan Ty 18 nhat quan (CR) giup
xé4c dinh tinh nhat quan trong cic danh gia cua ngudi duoc phong van. Ty 1& nhat quan (CR) tinh
toan duoc lan luot 1a 0.052, 0.018, 0.091 va 0.052 déu ndm trong ngudng gidi han nhat quan (<
0,1) tuong tmg v6i 4 nhém ma tran so sanh cip ké trén.

. 5 Dit khac
bat lam Dat nong 4%

nghiép nghiép
3% 5% /
Dong dat
2% \

Mua da
5%

Luong mua

Rétdam |_—
18%

D6 am
6%

Bao giong

Sat lo dat 5%

3%

Lu lut Han han
12% 9%

Hinh 2. Co cdu trong sé cdc tiéu chi danh gid rii ro BDKH tinh Cao Bing
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Tir biéu d6 co cdu (Hinh 2) c6 thé thay nhan t6 Thién tai la nhan t6 anh huéng nhiéu nhét
dén rui ro bién dbi khi hau voi hon 54%, tiép theo 1a Thoi tiét v6i 35%, con cac loai hinh sir
dung dat chi anh huong khoang 11%.

Néu xét cu thé vai trd cua céc tiéu chi trén tong thé anh huong vé riii ro BDKH c6 thé thay
dan dau 1 tiéu chi Rét dam, rét hai (suong mudi) voi 18% va tidu chi su thay d6i Nhiét do hang
nam véi 15%. Tiép theo 1a tiéu chi vé thay ddi Luong mua va hién twong thién tai Li lut véi ty
1¢ kha twong dong 14 13% va 12% tuong tmg.

3.2. X4y dwng ban d6 cac tiéu chi
3.2.1. Bén do riii ro vé thoi tiét

Dir liéu thoi tiét dd dugce cung cap bai Vién Khi twong thiy van va Bién d6i khi hau bao
gdm cac sb lidu vé lwong mua, nhiét 4o va do 4m cac thang trong nam tir nam 1961 téi 2020.
Trong nghién ctru ndy, ngoai dir liéu tir 4 tram khi twong thiy van trén dia ban tinh Cao Bang, di
liéu tir 16 tram khi tugng ciia cac tinh 1an can ciing di dugc thu thip nham ting cudng thong tin
trong qua trinh ndi suy mirc do rui ro cia thoi tiét dén khu vuc tinh Cao Béng.

T Oty

R ITVEnHITTY

Chat il
Rl vo vé lngug miea

(b) Phan vung rui ro nhiét do (¢) Phdn ving rii ro do dm
Hinh 3. Phdn ving riii ro cdc tiéu chi vé thoi tiét tinh Cao Bdng
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(f) Phan vung rui vro muwa da (2) Phdn viing riii ro dong dat
Hinh 4. Phén ving rii ro cdc tiéu chi vé thién tai tinh Cao Bdng
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Dua trén gi4 tri tong hop vé mic do bién dong vé luong mua, nhiét d6 va do am tai 20
tram tai Cao Bang va 5 tinh 1an can tién hanh ndi suy dé xac dinh phan ving rii ro trén ca khu
vuc tinh Cao Bang tién hanh noi suy dé thanh 14p cac 16p ban db dai dién cho céc tiéu chi rai ro
vé thoi tiét voi 5 muc do rii ro bao gdm: Rat nho, Nho, Trung binh, Cao va Rét cao (Hinh 3).

3.2.2. Ban db riii ro vé thién tai

S liéu vé thién tai tai tinh Cao Béng duoc thu thap tir cac Bao cao tong két cong tac phong
chéng lut bdo va khic phuc hau qua thién tai qua cic nam tir 2010 dén 2021 do Ban chi huy
phong chdng lut bio tinh Cao Bing cung cip. Cac sb lidu duoc tdng hop va théng ké véi 7 loai
hinh thién tai thuong xuyén xuét hién trén dia ban tinh Cao Bz;ing bao gém Giong bao, Han héan,
Lii lut, Sat 1& dat, Rét ddm, Mua da va Dong dat (Hinh 4).

Tur sb lidu téng hop vé céc loai hinh thién tai trén cac khu vuc thudc tinh Cao Béng, tién
hanh phan loai xac dinh theo 5 muc dg rui ro bao gém Rét nho, Nho, Trung Binh, Cao va Rét
cao theo tung don vi hanh chinh tuong tmg da dugc ghi nhan lai.

3.2.3. Bin do riii ro vé hién trang sir dung dit

Do chua thu thap duoc dir liéu vé hién trang str dung dat méi nhét trén khu vie két hop voi
trong s cta 3 loai hinh sir dung dat khd nhé va tuong dong nhau lan luot 13 2.88%, 4,53% va
3,62% tuong ung cho dit 1am nghiép, dit nong nghiép va dit khac nén phan nay tam thoi chua
dugc tinh vao danh gia rii ro chung ciia ca tinh Cao Béng.

3.3. Tong hop ban db riii ro bién d6i khi hau tinh Cao Bing

N~
e s\

-
E
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Hinh 5. Phdn viing riii ro bién doi khi héu tinh Cao Bing

Tir két qua danh gia vai trd va tinh toan trong sb cua cac tiéu chi rai ro dén tong thé rui ro
BDKH cua ca tinh Cao Bang, ap dung cong thic (1) v6i thanh phan 1a cac 16p dit liéu vé rui ro
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tuwong tng v4i timg tiéu chi danh gia da dugc tong hop lai theo muc do anh hudng cua ching dén
rii ro tong thé cia BDKH trén dia ban tinh Cao Béng.

Céc 10p dit lidu tiéu chi sau khi duoc tong hop da duge tinh toan phan loai lai theo 5 mirc
do rui ro vé BDKH bao gém R4t nhé, Nho, Trung binh, Cao va Rét cao. Nhin vao hinh 5 c¢6 thé
thidy Ha Quang va Hoa An 14 2 huyén c6 dién tich duoc danh gia & muc rui ro rat cao 1a 16n nhét.
Tiép theo 1a 4 huyén Thong Nong, Nguyén Binh, Tra Linh va Quang Uyén.

Néu xét & mirc d6 hanh chinh cip xa c6 thé thiy 2 x3 Nam Tuin va Chuong Luong thudc
huyén Hoa An c6 dién tich dugc danh gia ¢ mirc do rui ro rat cao chiém t6i 4,6% trén téng dién
tich dugc phan loai i ro rat cao trén toan tinh Cao Béng.

4. KET LUAN, KIEN NGHI

Nghién ctru dd xay dung duge mot hé théng cac tiéu chi danh gia rii ro BDKH cho tinh
Cao Béng bao gém 3 nhan t6 Thoi tiét, Thién tai va Hién trang str dung dét véi 13 tiéu chi chi
tiét cho ting nhén t. Trong sé vé rti ro BDKH ciia cac nhan t6 1an luot tinh toan dugc 1a 35%,
54% va 11% tuong tmg. Trong d6 4 tiéu chi c6 trong s 16n nhét 1an luot 1a Rét dam (18%),
Nhiét do (15%), Luong mua (13%) va L lut (12%).

Két qua xay dung ban dd phan ving rai ro bién ddi khi hau tinh Cao Béng theo hé thong
tiéu chi da x4y dung chi ra 5 muc do rui ro trén toan tinh. Cac vi tri rii ro Cao va Rét cao duoc
chi ra tai 2 huyén Ha Quang va Hoa An. Trong d6 dic biét dang chi y 1a 2 x3 Nam Tuén va
Chuong Luong thugc huyén Hoa An.

Tir két qua nghién ctru di cho thiy su két hop giita hé thdng thong tin dia 1y (GIS) va phan
tich da tiéu chi dd va dang cho thay sy hiéu qua trong nhiéu cic nghién ctu vé& quan ly tai
nguyén thién nhién va moi truong nédi chung cling nhu cdng tac danh gia rii ro BDKH ndi riéng
khi danh gia trén nhiéu khia canh lién quan khac nhau.

Tai liéu tham khao
Gordon E.A., Franco O.E. and Tyrrell M.L. 2005. Protecting biodiversity: A guide to criteria
used by global conservation organizations.

Hox J.J. and Boeije H.R. 2005. Data collection, primary versus secondary.

Jenks G.F. 1967. The data model concept in statistical mapping. International yearbook of
cartography. 7: 186-190.

Kangas J. and Kuusipalo J. 1993. Integrating biodiversity into forest management planning and
decision-making. Forest Ecology and Management. 61: 1-15. doi:10.1016/0378-
1127(93)90186-Q

Kou G., Ergu D., Peng Y. and Shi Y. 2012. Data Processing for the AHP/ANP. Springer Science
& Business Media. Vol. 1.

MONRE. 2021. Bao c4o danh gia khi hau qudc gia. Nha xudt ban Tai nguyén méi truong va Ban
do Viét Nam.

143



Saaty T.L. 1991. Some Mathematical Concepts of the Analytic Hierarchy Process.
Behaviormetrika, 1-9. doi:10.2333/bhmk.18.29 1

Scott D.W. 2015. Multivariate density estimation: theory, practice, and visualization. John Wiley
& Sons.

Simonoff J.S. 2012. Smoothing methods in statistics. Springer Science & Business Media.

Sterling E.J. and Hurley M.M. 2005. Conserving biodiversity in Vietnam: Applying biogeography
to conservation research. Proceedings-California Academy of Sciences. 56: 98.

UBND tinh Cao Bing (2020). Quyét dinh s 2542/QD-UBND vé viéc ban hanh ké hoach hanh
dong tmg pho véi bién doi khi hau tinh Cao Bang giai doan 2021-2030, tam nhin dén
nam 2050.

Vu X.D., Csaplovics E., Marrs C. and Nguyen T.T. 2022. Criteria and Indicators to Define
Priority Areas for Biodiversity Conservation in Vietnam. Forests. 13(9): 1341.

Walke N., Reddy G.O., Maji A. and Thayalan S. 2012. GIS-based multicriteria overlay analysis
in soil-suitability evaluation for cotton (Gossypium spp.): A case study in the black soil
region of Central India. Computers & Geosciences. 41: 108-118.

144



