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VA HE THONG THONG TIN BIA LY

LAI TUAN ANH - PHTL

Tém tit: Xin Man la huyén viing cao nam & phia Tay Nam tinh Ha Giang, ¢ ddy hién twong
truot 16 dat dién ra kha ph(f bién. T uy nhién, cdc thong tin vé truot 16 ddt lai rat han ché do vay
viéc xdy dung co s¢ dir liéu vé hién twong nay sir dung cong nghé GIS la rat can thiét. Moi quan hé
dinh heong giita triegt 16 dat va cdc nhan té6 dnh hudng triee tiép dén qua trinh truot Zd’ dwoc xdy
deng dwa vao mo hinh Certainty Factor(CF ), trong d6 cdc nhan té anh hwéng tryec tiép ¢ day bao
gom dé cao, dé doc, tham phi, dia chat, dwong giao thong, dirt gdy, dia hinh mdt dé séng suoi.
Bang cach tich hop cac gia tri CF tim dwoc voi ban do phan bé truot 16 dat chung ta sé€ lya chon
dwoc nhan té danh hwéng om nhat dén qud trinh truot 16 dat. Pong thoi siv dung céng nghé vién
tham va GIS d@é phan tich s xudt hién ciia tai bién nay trén tat cd cdc 16p. Céc I6p théng tin sau khi
56 hod dwoc chuyén sang dang rastor dé phan tich. Cdc pixel dwoc tinh todn bang mé hinh CF va
két qua thu dwoc la cdc gia tri CF cho tdt cd cdc 16p trong cdc 16p ban do. Duwa vao cdc gid tri CF
nay, ching téi phan tich va chia thanh cac thang danh gid mirc dé nguy hiém va dp dung dé thanh
lgp ban do cdc ving xay ra trwot 16 dat.

1. Mo dau (Marzorati et al, 2002), da tuyén tinh

Trong nhitng nam gan day, truot 16 dat dién
ra kha pho bién va thuong xuyén & nude ta dic
bigt 1a ¢ nhing vung ndi. Trugt 1o dt 1a qua
trinh dién ra rat binh thuong, chung ta khong thé
loai trir nhung ching ta c6 thé cd ging dé giam
nhe suc tan pha do chung giy ra. Panh gia rii ro
va hiém hoa do truot 16 dat gdy ra 1a chién luoc
hi€u qua dé du bao va giam nhe sy tan pha cia

(Ohlmacher et al.,2003), etc. Trong bai bao nay
t6i sir dung mo hinh Certainty Factor (CF) dé
phan tich va thanh lap ban d6 truot 1o dit. Moi
truong nhay cam truot 10 dat ¢ huyén Xin Man
dugc dinh nghia bang cach thanh 1ap mdi quan
hé gitia truot 1& dat va tac dong cua cac nhan td
str dung mo hinh CF va ving tai bién.
2. Khu vue nghién ciru.

thién tai nay. Muc dich cua
bai bao 1a dé hiéu vé hoat
dong va nguy co cua trugt
16 dat, va dua ra ban dd cac
vung bi trugt 1& dat & huyén
Xin Man thu¢c tinh Ha
Giang. Hién nay, cung voi
su phat trién ciia nganh toan
hoc va cong ngh¢ may tinh,
nhiéu phuong phap dé danh
gi4 rii ro va hiém hoa di
dua ra nhu phan tich tinh
nhay cam trugt 16 dat (Lee
et al.,2002), m6 hinh xéc
suat (peisser et al., 2002),
phuong phép thong ké
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Huyén Xin Man nam & phia Tay Nam cia
tinh Ha Giang, khi hau dugc chia thanh hai mua
r0 rét 1a mua mua va mua kho. Nhiét d6 trung
binh dao dong tir 24-28 d6 C va lugng mua
trung binh hang nim khoang 1695mm (theo sb
liéu ctia Vién khi tuong thuy van Ha Noi).
Luong mua 16n nhét dat 2000-2500mm vao
thang 8 va thang 9 va d6 ciing 1a nguyén nhéan
chu yéu gay ra hién tugng li quét, 1ii bun da va
truot 16 dat & khu vuc nay.

3. Gi6i thiéu vé mé hinh CF

Trong s6 cac mo hinh phén tich GIS sir dung
phd bién cho tai bién truot 15, mé hinh CF dugc
hét suc quan tam va da duoc kiém tra béng thuc
nghiém (Chung va Fabbri, 1993, 1998; Binaghi
et al.,1998; Luzi and Pergalani, 1999). Ap dung
mé hinh CF 13 mét trong nhiing dé xuat
Favorability Functions (FF) c6 thé giai quyét
van dé lién két cac 16p dit liéu khac nhau, khong
ddng nhét va khong chic chin cua dit liéu dau
vao. CF 1a ham xac suat duoc xay dung bai
Shortliffe va Buchanan (1975) va sau nay dugc
stra d6i boi Heckerman(1986):

_PPiTPPs  if pp, > pp,
(-
. pp;(1-pp,)
_PPiTPPs if pp; <pp,

pp,(1-pp;)

Trong d6: pp; . 1a didu kién x4c suét cia sb
lwong xuét hién diém truot 1o dit xayra &16p a

pps @12 xAc suat wu tién cua tong sd cac diém
tryot 16 xudt hién trong ving nghién ciru.

CF c6 gia tri bién thién tir -1 dén 1. Gi4 tri
duong c6 nghia 13 ting dan tinh chic chén trong
su xuét hién truot 10, trong khi gia tri am miéu
ta sy giam dan tinh chéc chin trong su xuét hién
truot 16. Gia tri tién gan dén 0 co nghia 13 xac
sudt vu tién rit gibng nhau vé diéu kién do do
rat kho dé dua ra bét c chi sé nao vé tinh chéc
chin vé sy xuét hién truot 16 dat.

Céc gia tri ppi, pps duogc tao ra tir viée chong
mdi 16p dit liéu véi 16p hién trang truot 10 trong
Arcgis va tinh toan tAn xudt xuit hién truot 16.
Cac gia tri CF sau d6 dugc tinh cho mdi 16p (do
cao, do dbc, dut gay, dia hinh, dia chﬁt...) trong
vung nghién ctru. Sau khi tinh duoc gia tri CF
ctia mdi cip cho tat ca cac 16p, ta chong xép
timg cdp lai v6i nhau theo quy tic tich hop
(Chung va Fabbri, 1993). Bé ap dung mé hinh
nay ching t6i gia thiét ring dién tich truot 16 tai
tat ca cac diém trugt 1o dat 13 nhu nhau va bang
300 m’.

4. Phwong phap nghién ctru va phan tich
dir liéu

M6t 56 hinh anh vé trieot 16 dat ¢ huyén Xin
Man
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Phuwong phap nghién cuu.

Pé thanh lap duoc ban d6 cac ving 6 nguy co
truot 10 dét, chiing t61 sir dung cac nhan td lién
quan dén qué trinh truot 16 nhu: ban db phan b
diém truot 16 dat, do cao, do doc, huéng ddc, dic
diém dia chat, dit gdy, thuy vin, giao thong, tham

phu thuc vat. Tir cac yéu t6 ¢ lién quan nay i tién
hanh thanh 14p ban do cho timg yéu 6 (16p dit liéu)
sau do tinh toan gia tri CF cho timg phan l6p trong
cac 10p dit liéu va chong ghép cac 16p voi nhau.

Tong quan vé phuong phap dugc miéu ta
theo so d6 dudi day:
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-Contrast enhancement
GPS -Color processing
files l l -Color composite
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Georeferencing l
to Base map l
Ly Geometric correction
DEM
Download
and Buffer road J,
processing ’—‘—‘ Image processing
| -FCC band combination
Slope Elevation -Filtering
-Classification
v
CARTHOGRAPHIC DATABASE
Lanrg:ll;des Geological Lineamen Elevation Slope Drainage Distance Landcove
Independent data layers(categorical)
DATA INTEGRATION
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map map map map map map map
Landslides Landslides Landslides Landslides Landslides Landslides Landslides
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v
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Phan tich dw liéu

a. Dir liéu ban d4u: ban db dia hinh gidy ty
1¢ 1:50000, ban d6 giay dia chat 1:200000, anh
Landsat 1999, ban d6 s dung dit ty 18
1:200000, ban do hanh chinh tinh Ha Giang ty
1¢ 1:50000.

b. Phan tich: Tir cdc di liéu nay tién hanh
quét va s6 hod va tao ra cac 16p dir liéu can thiét
nhu d néu trong so d6 trén. Cu thé nhu sau:

435000 440000 445000

- Ban d6 do cao, do ddc, hudng ddc tao ra tir
mo hinh s6 d6 cao (DEM)

-Ban d0 dut gdy va mang ludi giao thong,
thuy vén tao ra sau qua trinh s6 hoa sau do tién
hanh tao cac vung dém theo cac khoang cach
khac nhau tuy theo tung 16p dit li€u.

5. Két qua nghién ciru.

Ban do phan bé cdc diém truot 16 doc theo
duong quoc 16
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Gid tri CF cua cdc [p diF liéu sau khi tinh todn. (chi dwa ra mot sé két qud tinh todn)

a. Khoang cach ving dém cua 16p dut giy

Area of each Area of andslide | Number Landslide Landslide
Classes . .- .
(m) classes in each of ' probability dens1t}; CF
(km2) classes(m2) landslide (km2/km?2) (No/km")

0-500 48.473 1500 5 0.000031 0.10 -0.184
500-1000 38.860 1200 4 0.000031 0.10 -0.184
1000-2000 41.860 1800 6 0.000043 0.14 0.116
2000-3000 27.258 1500 5 0.000055 0.18 0.309
3000-4000 21.168 1200 4 0.000057 0.19 0.333

>4000 44.400 1200 4 0.000027 0.09 -0.289

Total 222.019 8400 28 0.000244 0.80 0.101

b. Do déc
Classes Area of Area of landslide in Landsl.l(.ie Number of Lands.l ide
(degree) slope each classes(m?) probability landslide densn}; CF
angle(km?2) (km2/km2) (No/km”)
0-5 29.742 0 0.000000 0 0.00 -1.000
5-15 24.145 300 0.000012 1 0.04 -0.684
15-25 75.365 1200 0.000016 4 0.05 -0.579




Classes Area of Area of landslide in Landsl.l(.ie Number of Lands} ide
(degree) slope each classes(m?) probability landslide dens1t}; CF
angle(km?2) (km2/km2) (No/km”)
25-35 57.640 2400 0.000056 8 0.14 0.321
35-45 24.628 3300 0.000134 11 0.45 0.716
>45 10.355 1200 0.001160 4 0.38 0.672
Total 221.875 8400 0.001378 28 1.06 -0.554
¢. Tham phu
Area of landslide | Landslide Number | Landslide
Area of each . .. .
Classes classes(km2) in each probability of densrcy2 CF
classes(m?2) (km2/km2) | landslide | (No/km")
Dense forest 45.996 300 0.000007 1 0.02 -0.816
Brush and thin forest 33.568 1500 0.000045 5 0.15 0.156
Bare land 88.876 3600 0.000041 12 0.14 0.073
Cultivated land 30.366 1800 0.000059 6 0.20 0.356
Water body and wetland 23.214 1200 0.000052 4 0.17 0.269
Bdn do6 cdc ving cé nguy co trueot I6. TT Gia tri Nguy co trugt ¢
o wew  uw e e wm e 1 -5.08- -3.35 Rét thap
| LANDSLIDE HAZARD ZONATION INROAD BUFFER || |2 -3.35--1.61 Thap
3 -1.61-0.12 Trung binh.
+§ 4 0.12-1.85 Cao
15 1.85-3.58 Rét cao
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Ban do6 trén dugc thanh 1ap dua theo cac tiéu
chuan vé muc d nguy hi€ém nhu sau:
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S6 liéu thong ké vé dién tich va % cac ving
nam trong nguy co trugt 1o trong vung dém
duoc dua ra trong bang dudi day:

Hazard | Area | %Are Landslide Landslii(_ie

area | probability

zone (km2) a (m?) (k/kn?)
Very low [4.113  |01.88 |0 0.000000
Low 60.686 |27.69 |0 0.000000
Moderate |108.047 [49.29 900 0.000008
High 42,702 |19.48 |4800 0.000112
Very high [3.640 |01.66 |2400 0.000659
Total 222.018 |100 | 8400 0.000779

6. Két luan.

Truot 16 dat 1a hién tuong tu nhién xay ra do
rat nhiéu tic dong do vay chung ta khong thé
loai trir hoan toan nhung chiing ta van co thé
phong chdéng va lam giam thiét hai do truot 1&
dat gay ra. Bai bao nay da sir dung mot sb nhan
t6 anh huong tryc tiép dén qua trinh truot 10 dat
va da dua ra dugc cac ving da va c6 thé xay ra
cac hién tuong truot 16 dét trén cac tuyén duong



trong huyén Xin Man. Ban d6 nay duoc thanh Tuy nhién néu c6 thém nhiéu hon nita cac yéu
lap voi ty 1& 1:50000 nham giup cho chinh t6 lién quan dén qua trinh truot 16 nhu ban dd
quyén va ngudi dan tai khu vyc ndy c6 thé st mua, ciu triac vé thach hoc ..etc chiing t6i tin ring
dung dé tham khao va phong tranh dugc rai ro  khi dua vao mé hinh nay dé tinh toan thi két qua
do truot 16 dat gy ra. thu duoc s& kha quan va chinh xac hon rat nhiéu.

Tai liéu tham khao.
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Abtract
LANDSLIDE HAZARD AND RISK MAP FOR ROAD NETWORK USING REMOTE
SENSING AND GIS: A CASE STUDY OF XIN MAN DISTRICT, HA GIANG PROVINCE

Xin Man district in the South west Ha Giang has high landslide hazard. However, the available
information on landslide in Xin Man district is still limited. We constructed the essential spatial
database of landslides using GIS techniques. The quantitative relationships between landslides and
factors affecting landslides are established by the Certainty Factor (CF). The affecting factors such
as slope, elevation, landcover, geology, road distance, lineament distance, drainage density are
recognized. By applying CF value integration and landslide zonation, the most significant affecting
factors are selected.

By using RS&GIS technology landslide occurrences on all these factors have been analyzed. The
vector based GIS has been used for digitizing to produce thematic maps, as analysis for study was
based on the pixel based information therefore Raster based GIS has been used for the analysis.

Pixel based calculation was made by using the CF value Model. By using the CF model we
obtain the CF value for all classes al all factor maps. On the basis of these CF value all factor
maps are recoded and matrix analysis was perform to produce a Landslide Hazard Zonation map.

Nguoi phan bién: TS. Hoang Xuan Thanh
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