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Tom tit:

Van Yén la mgt huyén mién nii thudc tinh Yén Bai chiu nhiéu anh huéng cua thién tai, dic biét 1a mua lém gay ra
sat 16 dat (SLP). Piéu kién dia hinh Vin Yén phirc tap cling véi sw that thwdng ciia thoi tiét da tao diéu kién cho SLD
xay ra khi xuit hién mwa 1én. Bai bao sir dung phwong phap tich hgp mé hinh thir bAic AHP (Analytic Hierarchy
Process) dugc tich hop trong phan mém ArcGIS dé xdy dung ban d6 nguy co SLD cho huyén Vin Yén, tinh Yén
Bai. Két qué nghién ciru cho th:‘iy khu vuwe ¢6 nguy co' SLD cao va rit cao chiém 21% tﬁng dién tich toan huyén, tip
trung cao & cac xa Phong Du Thuwong, Mé Vang, Pai Son, Na Hau, Lang Thip, Lim Giang, An Binh, Quang Minh,
Vién Son, Xuin TAm va Ngoi A. Két qua nghién ctru nay cé thé phuc vu cho cong tic quy hoach, phong tranh va

giam thiéu cac thiét hai do SLD ¢ huyén Vin Yén.
Tir khéa: ban do nguy co SLP, huyén Vin Yén, SLD.
Chi sé phén logi: 1.7

Pat van de

Huyén Vin Yén (hinh 1) 1a mot huyén mién nui thudc

tinh Yén Bai, nim giira ving chuyén giao giita Pong Béc
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va Tay Bic. Van Yén thudc khi hau nhiét d6i 4m gi6 mua,
luong mua hang nam 16n (trung binh 2.200-2.400 mm), do
cao trung binh tr 300 dén 700 m, d6 dbc dia hinh tuong déi
16n (15-25°), nhiét do trung binh nam tir 22 dén 24°C. Didu
nay tao diéu kién thuan loi cho viéc hinh thanh SLD mdi khi
mua mua dén (xem thong ké tai bang 1).

Bang 1. Thong ké hién trang sat 16 trén dia ban cac huyén tinh
Yén Bai [1].
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Research on building the
landslide risk map of Van Yen

district, Yen Bai province
Thi Ha Dang, Thi Thu Trang Bui’, Khac Thanh Nguyen
Hanoi University of Natural Resource and Environment
Abstract:

Van Yen, a mountainous district of Yen Bai province,
is often affected by natural disasters, especially heavy
rain causing landslides. Van Yen’s complex topographic
conditions as well as erratic weather conditions facilitate
landslides when heavy rain occurs. This article uses
the Analytic Hierarchy Process (AHP) methodology
integrated into ArcGIS software to develop the risk
maps for Van Yen district, Yen Bai province. The results
show that the area at high risk of landslides is very large
and accounts for 21% of the total area of the district,
concentrating in the communes of Phong Du Thuong,
Mo Vang, Dai Son, Na Hau, Lang Thip, Lam Giang, An
Binh, Quang Minh, Vien Son, Xuan Tam, and Ngoi A.
The research results can be used for planning, preventing
and minimizing damages caused by landslides in Van
Yen district.

Keywords: landslide, risk map of landslides, Van Yen
district.

Classification number: 1.7

Theo théng ké thi¢t hai do thién tai cua huyén Van Yén
nam 2017, trong dot mua rang sang 6/8/2017 da gay ra i
quét va SLD 1am 1 nguoi dan bi chét va 4 nguoi bi thuong,
4 nha & bi sap dd hoan toan, 54 nha bi hu hong, 23 h¢ phai
di ro1 nguoi va tai san ra khoi khu vuc cé nguy co ngép lut
va SLD. Nhiéu tuyén duong giao thong lién xa, lién thon bi
sat 16, v6i hang chuc nghin m? dat da gay 4ch tic giao thong,
anh huong dén viéc di lai cua ngudi dan nhu tuyén dudng
Dai Son - Na Hau, Du Ha - Xuan Tam, Yén Thai - Yén
Hung - Ngoi A - Quang Minh... Uéc tong thiét hai kinh té
hang chuc ty déng [2].

Nhiing thiét hai trén 1a rat 16n ddi voi mot huyén nghéo
nhu Van Yén. Ngoai ra, SLD con gdy nhitng thiét hai gian
tiép vé moi truong, ddc biét né mang tinh huy diét nén di tac
dong xau dén tam ly cta déng bao cac dan toc ¢ nhitng noi
xay ra SLD. Dé giai quyét van dé nay, chung t6i d tién hanh
xay dung ban d6 du bao khu vuc c6 nguy co SLD cho huyén
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Vin Yén nhim phuc vu cho cong tac quy hoach, giam thiéu
cac tac dong do SLD gay ra.

Phuang phap nghién ciu

Co 56 dit liéu

Dit liéu phuc vu cho viéc thanh l4p ban dd SLD huyén
Vin Yén bao gom:

- Dit liéu ban d6 dia hinh tinh Yén Bai, ty 1& 1:740.000.

- Ban d6 phéan bd lwong mua hang ndm ciia tinh Yén Bai,
ty 1¢ 1:740.000.

- Ban d6 phéan b dat tinh Yén Bai, ty 1& 1:740.000.
- Ban d6 16p phu tinh Yén Bai, ty 1& 1:740.000.

Cac dir liéu ban dd duoc thu thap tor Dy an Greater
Mekong  subregion (GMS) corridor  connectivity
enhancement project (SC 108536 VIE) - mountainous road
(NH279 and PR175) [3].

Sé lidu luwong mua dugce thu thap tor Bdo céo vé khi tuong
thiy van tinh Yén Bai nam 2015 cia Trung tdm Dy bao
khi tugng thuy van tinh Yén Bai voi 5 tram khi tuong: Yén
Bai, Nghia Lo, Luc Yén, Mu Cang Chai, Bic Ha. Do khu
vuc nghién ctru khong ¢6 tram khi tugng nén nghién ctru su
dung s6 liéu khi twong (lwong mua) & cac tram xung quanh
huyén Vin Yén dé ndi suy ra ban d6 lugng mwa huyén Vin
Yén. Viéc noi suy dya vao cong cu sin c6 trong ArcGIS 10
va c6 xét dén sy phan hoa dia hinh thong qua ban d6 mo
hinh s6 d6 cao (DEM) ty 18 1:50.000, hoan luu khi quyén
[4].

Phwong phap nghién ciru

Phuwong phap phdn tich thir bdc (AHP): phuong phap
AHP do tac gia T.L. Saaty (1980) nghién ctru va sau do phat
trién tir nhitng nam 80. AHP 1a phuong phap ma nho do
ngudi quyét dinh c6 thé dua ra quyét dinh cubi ciing hop 1y
nhit. T.L. Saaty di dua ra bang phén loai mirc d6 quan trong
cua cdac chi tiéu nhu bang 2 [5].

Bang 2. Thang diém so sanh mic d¢ quan trong clia cac chi tiéu
(cac gia tri trung gian la 1/2, 1/4, 1/6, 1/8, 2, 4, 6, 8 [5].

<< Kém quan trong hon Quan trong hon>>
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Cac budc tien hanh AHP:

- Budce 1: phan tich van dé va xac dinh 101 giai yéu cau.

16



- Budc 2: xac dinh cac yéu t6 sir dung va xay dung cay
phan cap yéu to.

- Budc 3: diéu tra thu thap y kién chuyén gia vé mic do
uu tién.

- Budc 4: thiét 1ap ma tran so sanh cip.

- Budc 5: tinh toan trong s cho timg mirc, timg nhom
yéu to.

- Budc 6: tinh ty s6 nhat quan (CR). Ty s6 nhat quan phai
<10%, né€u 16n hon, thyc hién lai cac bude 3, 4, 5.

- Budce 7: thuc hién budce 3, 4, 5, 6 cho tat ca cac mirc va
cac nhom yeéu to.

- Bude 8: tinh toan trong s6 tong hop va nhan xét.

Ty s6 nhat quan CR dugc dung dé xac dinh muc do
khong nhat quan cua cac nhan dinh trong phuong phap
AHP. Ty s0 nhat quan CR dugc tinh theo cong thuec:

CI
CR=4 (1)

St dung phuong phép tinh ma trén trong s6 AHP bang
hé thong CGI cho két qua trong s6 cua cac yeu t va chi sb
nhit quan CI. RI 1a chi s§ ngdu nhién va n6 phu thudc vao
sO tiéu chi dugc so sanh (bang 3).

Bang 3. Phan loai chi s& ngu nhién RI.

n 3 4 5 6 7 8 9 10
RI 0,58 0,9 1,12 1,24 1,32 141 145 1,49

Sau khi tinh todn duoc trong sb cua cac chi tiéu, tién
hanh tong hop dé c6 dugc chi sé thich hop cua timg yéu to.

O Viét Nam, phuong phap nay da dugc ap dung ¢6 hiéu
qua cao thong qua mot s6 két qua nghién ctru vé SLD duoc
tién hanh & mot s6 khu vyc nhu Ha Giang [6], Quang Tri
[7], thity dién Son La [8].

thmg phdp tich hop két qud phdn tich AHP vao phan
mem ArcGIS dé xay dung ban do nguy co SLD: sau khi phan
cép va tinh trong s6 cuia cac yéu t6 thi viée tich hop chung
s& cho biét chi sd nhay cam SLD. Pé dinh luwong hda muc
d6 nhay cam phan anh nguy co SLD, nhom nghién ctru tién
hanh tich hop cac chi tiéu theo cong thue (2).

LSI = ¥, Mjwij ©)

Trong d6: LSI (Landslide Susceptibility Index) 14 chi s&
nhay cam SLD; Mj 1a trong s ctia nhan t6 thi j; Wij 1a diém
sO clia 16p thir i trong nhan t6 gay truot j.

Viéc tich hop AHP vao GIS thong qua cong thire (2) dugc
tac gia lién két va tinh toan bang cong cu Raster Calculator
ctia phan mém ArcGIS 10.3.3.

Sau khi phan cap va tinh trong s6 cua cac chi tiéu thi viéc

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(3) 3.2019

Khoa hoc Tu nhién n—

tich hop chiing s& cho ta chi s6 nhay cam vé SLD. Viéc tich
hop tuyén tinh dugc thyc hién theo cong thuc (3).

LSI = (Poc dbc) * 0,17 + (D6 cao) * 0,36 + (Lop phir) *
0,055 + (Loai dat) * 0,055 + (Lugng mua) * 0,36 (3)

Két qua danh gia nguy co SLD tai huyén Van Yén duoc
tinh bang cach sir dung Raster calculator trong ArcGIS
10.3.3. Két qua duoc tinh toan cho mdi 6 pixel vé6i kich
thudce 278,829 x 278,829 m.

Sau khi tinh dugc gid tri LSI cta khu vuc nghién ctu
bién thién tir 1,13 dén 3,34, suy ra, LSI 1a 1,13 va LSI__
1a 3,34. Dé tinh khoang cach giita cac cap su dung cong
thiic (4).

ALSI = (3,34 - 1,13)/5 = 0,442 )

Két qua nghién ciiu
Xdy dung trong s6 AHP

Dua vio céc tai lidu, s6 liéu thu thap duoc va diéu kién
tu nhién khu vyc nghién ctu, nhém tac gia tap trung phan
tich, so sanh 5 yéu t6 anh hudng dén SLP, bao gém: do dbc,
d6 cao, lugng mua, 16p phu va loai dat dé xay dung ban do
nguy co SLD huyén Van Yén, tinh Yén Bai.

Qua viéc phan tich, Iya chon cac yéu té giy ra SLD va
mirc do quan trong ciia cac nhan t6 trong hé thong, trén co
s& tong hop ¥ kién cua cac chuyén gia, nhom nghién ctru da
lira chon thang diém danh gia nhu bang 4.

Bang 4. Thang diém céac yéu to thanh phan.

Yéu t6 b6 déc Do cao Lép phu Loai dat Luong
mua
Piémsé 5 7 3 3 -

St dung phwong phép tinh trong s AHP bang hé thong
CGI, két qua duoc thé hién trong bang 5.

Bang 5. Trong sd clia cac yéu td thanh phan.

Podéc Do cao Lo'p Loai dat Lugng ”l;rgng
: : phu : mua i)
Do déc 1 13 5 5 13 0,17
Do cao 3 1 7 7 1 0,36
Lp phit 1/5 1/7 1 1 1/7 0,055
Loai dat 1/5 1/7 1 1 1/7 0,055
Luong mua 3 1 7 7 1 0,36

Vi Cl=0,02, RI=1,12, CR = 0,018 nho hon 10%. Vi
vay, co thé tién hanh xdy dung ban dd phan ving nguy co
SLD cho khu vye nghién curu.

Xay dwng béin do yéu t6 thanh phan

Ban do dé déc: @6 dbc dia hinh co vai tro quan trong
quyét dinh t61 sy hinh thanh va phat trién sat 6. B§ doc
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cang 16n thi mirc d¢ 6n dinh ctia suon cang nho va nguoc  Bang 7. Phan cdp anh huéng ctia do cao téi hinh thanh SLP.

lai, khi d6 ddc bang khong thi s& khong c6 sat 16. .
Phén cap Nguyco SLD D¢ cao (m) Dién tich (km?) Ty 1€ (%)

Ban dd do déc duoc xay dung tor m6 hinh s6 do cao Thép 0-500 1.000.7 71.9

DEM. Sau d6, tién hanh phan thanh 5 cdp theo khoang do

! . A 2 Trung binh 500-1.000 316,86 228
doc tang dan, nghia la d§ doc cang 16n thi nguy co xdy ra Cao 1.000-1.500 66,1 47
SLD cang cao (bang 6, hinh 2). 4 Rét cao 1.500-2.000 7,88 0.6
Bang 6. Phan cap anh huéng ctia d§ doc dén hinh thanh SLD. Téng 1391,54 100

Phan cip Nguyco SLD Do déc (") Dién tich (km?) Ty 18 (%)

BAN PO BO CAO HUYEN VAN YEN, TINH YEN BAI

1 Rét thap 0-10 384,788 27,65
2 Thip 10-20 298,926 21,48 T B S B L1y |
TRONG TINH YEN BAIT -
3 Trungbinh  20-25 282,425 20,3 w<$>s sz .
4 Cao 25-30 286,076 20,6 -~ ° SER ruvensioven
5 Rét cao >30 139,325 9,97
z z
Téng 1.391,54 100 & 5

BAN PO PO DOC HUYEN VAN YEN, TINH YEN BAI
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Hinh 3. Ban db phan bd do cao.

Ban dé [6p phi: tham phu thyc vat va rimg c6 vai tro 1a
16p pht che chan va han ché su x61i mon dat, ré thyc vat lam

: : tang do két dinh trong dat. Tham phi thuc vat va rimg han
e HUYEN TREN YEN = ché qua trinh SLD (bang 8, hinh 4).
PO DOC ©) A N \ . e . .
o Bang 8. Phan cap anh hudng cta I6p pha dén hinh thanh SLD.
[ 10- 20
[Jx-2s
[ 25-30 Phin  Nguy co crs . g 5 .
i — B SLP Loai 16p phu Dién tich (km*) Ty 1€ (%)
104°24'0"E 104°32'0"E 104°40'0"E 104°48'0"E
1 Rét thap Dit thé cu 51,67 3,7
Hinh 2. Ban dé phan bé dé déc. 2 Thép Rimg gidu 197,4 14,2
. A aa A~ AL Lk LK ~ 3 Trung binh ~ Rurng nghéo 809.,9 58,2
Bdn do do cao: d9 cao 1a yéu t6 rat quan trong tao nén ¢ . gA ¢ -
6 déc ciia khu vurc, d6 cao cang 16n thi tao nén d6 déc cang ~ * Cafo D?t _— nghicp 1193 85
16n. D6 cao cang 16n nguy co SLP cang cao (bang 7, hinh 3 SEUET bat trong 22 I
3). Tong 1.391,54 100
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BAN PO LUGNG MUA HUYEN VAN YEN, TINH YEN BAI
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Hinh 4. Ban dé phan bd 16p phu.
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Hinh 5. Ban dé phén bd lugng mua.

Ban dé heong mira: mua chinh 13 yéu t6 quan trong nhat
dan dén hién tugng SLD. Ban db luong mua trung binh nim
dugc thanh lap béng viéc ndi suy gid tri lwugng mua trung
binh nim cua cac tram do mua va dudng dang tri mua trung
binh nam (bang 9, hinh 5).

Bang 9. Phan cap anh huéng clia lugng mua téi hinh thanh SLD.

Ban do logi dat: dét 1a yéu t6 lién quan chu yéu dén sy

hinh thanh cta SLD. Loai dit c6 tinh tham thap va tinh lién

két cta dat khong tdt & tao diéu kién thuén loi cho SLD mdi

khi xudt hién mua 16n (bang 10, hinh 6).

Bang 10. Phan cap anh huéng ctia loai dat dén hinh thanh SLD.

Phén cip Nguy co SLD E::;g e g(iﬁg)ﬁ‘:h ;l;i)lé Phan c4p IS\IE;;y o Loai dit gjﬁg)ﬁm (’I;Z')lé
1 Thép 2.200 898,09 64,5 1 Thép Pat phu sa 20,5 1,5
2 Trung binh 2.400 4216 30,3 5 Trung binh Dét xéim min 2384 171
trén nui
. ST 2.800 71,85 3.2 3 Cao Dét feralit 1.132,64 81,4
Téng 1.391,54 100 Téng 1.392,54 100
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BAN PO LOAI PAT HUYEN VAN YEN, TINH YEN BAI

BAN PO SAT LO HUYEN VAN YEN, TINH YEN BAI

104°24°0"E 104°32'0"E

N (\.— "7

w<€)75 5\,

104°400"E
[VITRI CUA HUYEN VAN YEN
TRONG TINH YEN BAIFN

104°48'0"E

22°8'0"N
22°8'0"N

22°0'0"N
22°0'0"N

Phong Du Ha \—'\\

S

21°52'0"N
21°520"N

z z
4 _ £
g CHU GIAL g
5| =====s Ranhgici khu vue nghién ciru - I’ g
N —— .- Rambgici nen HUYEN TRAN YEN ¢&
+ Ranhgidixi
5 sonend LOAI DAT
&  Uybanhuyén Dit phii sa
¢ Uybmas 33 I ot xim min wn i
wovenvincnwin Tén X “"5 = - " - Pt feral
ns_Tons ¥ § i
104°24'0"E 104°32'0"E 104°40'0"E 104°48'0"E

104°24'0"E 104°32'0"E 104°40'0"E
N [ J“i VITRI CUA HUYEN VAN YEN
- TRONG TINH YEN BAI .

L ¥ ™

HUYEN BAO YEN

104°48'0"E

3 Yén Son
Bk

A ,
\—\ | Luang San .g
\- Lang s X

Tan An

22°8'0"N
22°8'0"N

22°0'0"N
32°00'N

21°52'0"N
21°52'0"N

z z
£ _ £
g CHU GIAI g
3 3
S| it v itk . <
i P— ¢ HUYEN TRAN YEN {7
Ra
= Duimginhlo VAN CHAN
——  Duimglon
&% songhé MUC DO NGUY CO SAT LG
®  Uybantuyin . i
S (=
Uy ban xa R — g
Tenxa =R i & = [
wng_Tén xa 2:"';. — 1 Ritcso

104°24'0"E 104°32'0"E 104°40'0"E 104°48'0"E

Hinh 6. Ban dé phan b loai dat.

Thanh ldp ban d6 nguy co SLP: két qua phan cip ban do
nguy co SLD gia tri s6 duoc phan ra 5 cip nguy co SLD voi
dién tich cac cp twong tmg cho toan ving nghién ctru dugc
thé hién ¢ bang 11.

Bang 11. Phan cap dién tich lanh thd huyén Vin Yén theo nguy
co SLD.

Phin cAp  Mikc tiém niing zl(ilél::fmg cch :iiﬁg)ﬁm ;I;Z’)lé
1 Rét thap 1,13-1,572 501,61 36,1
2 Thap 1,572-2,014 98,92 7.1

3 Trung binh 2,014-2,456 479,07 35,8
4 Cao 2,456-2,898 218,76 15,7
5 Rét cao 2,898-3,34 93,18 53

Tong 1.391,54 100

Tir két qua bang 11 cho thdy, ty 1& nguy co SLD cao va
rat cao chiém 21% dién tich lanh thd huyén Van Yén, trong
d6 nguy SLD cao chiém 5,3%. Ban d6 SLD ctia huyén Vin
Yén duge xay dung thé hién trén hinh 7.
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Hinh 7. Ban dé phan viing SLD.

Tir ban d6 nguy co sat 16 cho théy:

- Khu vuce ¢6 tiém nang sat 1o rt cao chiém 5,3%, thudc
cac xa Phong Du Thuogng, Pai Son, Na Hau, Lang Thip,
Lam Giang, An Binh, Quang Minh va Ngoi A. Day cling 1a
nhirng khu vue tap trung do doc cao (trung binh 20°), d6 cao
tor 500 m, lwgng mua trung binh 2.000 mm, loai dét khu vuc
nguy co sat 16 rat cao chii yéu 1a dat xam mun trén ndi cao
va 16p phu thuc vat con mong.

- Khu vuc ¢6 tiém nang sat 1o cao chiém 15,7% dién
tich, tap trung tai nhiéu xa nhu Pai Son, Phong Du Thuong,
Xuan Tam, M6 Vang, Na Hau, Vién Son va céc xa giap ranh
cac huyén Bao Yén (Lao Cai) va huyén Luc Yén.

- Khu vuc ¢6 tiém nang sat 16 trung binh chiém dién tich
twong doi 16n trong huyén, 1én tdi 35,8%.

- Khu vyc ¢6 tiém ning sat 10 thap: phan bb rat it, chu
yéu ¢ cac vung cd do doc thap, chiém 7,1% dién tich cua
huyén.

- Khu vyc c6 tiém nang SLD rat thap: 13 phan dién tich
con lai, chiem 36,1%.

Thyc té qué trinh diéu tra va cac bao cao théng ké thién
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tai huyén Vian Yén ciing cho thay: cic diém xay ra sat 16 déu
nam trong ving c6 nguy co sat 1 & cap cao va rat cao. Cac
xa xay ra sat 16 chu yéu la Phong Dy Thuong, Xuan Tam,
Dai Son, Na Héau, Lang Thip, Lam Giang, An Binh, Quang
Minh va Ngoi A. Céc xd nay nam trong khu vuc c6 do doc
cao va do cao cao tir 500 m tro 1én.

£ ~
Ket luan

Nghién ctru dd xay dung duoc ban do SLD cho dia ban
huyén Van Yén nho viéc tich hop mo hinh phan tich thu
béc vao GIS. Céc 16p thong tin sir dung dé xay dung ban d6
nguy co SLD huyén Vin Yén ty 1& 1:330.000 bang phuong
phap str dung md hinh AHP chay trong GIS kha dong bo vé
ca ndi dung va ty 1& ban d6 cho phép dam bao d¢ tin cay.

St dung phuong phap AHP da danh gia dugc muc do
anh hudng cua 5 yéu td: do dbc, do cao, luwong mua, 16p phu,
loai dat dén SLD huyén Vian Yén véi trong s twong tng:
0,17; 0,36; 0,36; 0,055; 0,055.

Ban d6 nguy co SLD huyén Vian Yén ty 1& 1:330.000
dugc chia thanh 5 cip nguy co: rat thap (1,13-1,572) chiém
36,1%, thap (1,572-2,014) chiém 7,1%, trung binh (2,014
-2,456) chiém 35,8%, cao (2,456-2,898) chiém 15,7%, rat
cao (2,898-3,34) chiém 5,3%. Cac x4 dién hinh c6 nguy co
xay ra SLD cao va rit cao 1a Phong Du Thugng, Mo Vang,
Pai Son, Na Hau, Lang Thip, Lam Giang, An Binh, Quang
Minh, Xuan Tam, Vién Son va Ngoi A.
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