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Landslide Susceptibility Mapping Using Information Value Model

Abstract: In this study, we constructed landslide susceptibility map at
Pithoragarh district, Uttaranchal state, India using information value
model based on GIS. A total of 34 past and present landslides were
identified and verified to construct landslide inventory map, and a total of
10 landslide conditioning factors selected to assess the susceptibility of
landslides at the study area. Out of these, 70% of landslide inventory were
used to construct the landslide susceptibility map and 30% remaining
landslide inventory were used to validate the reliability of the constructed
map. The results show that about 39.67% of the study area falls into low
susceptibility class, 50.63% (moderate susceptibility class), and 9.7%
(high susceptibility class). The validation results show that about 79.56%
of past landslides observed in the high susceptibility class. Therefore, it
can be concluded that the constructed landslide susceptibility map is
reliable, which can be used in landslide hazard management and
reduction. With introduction of this study, the authors would like to apply

this model in solving the landslide problems in Vietnam.
Keywords: Landslides, Information Valide Model, GIS, Uttaranchal, India

1. GIOI THIEU

Sat 16 dat 13 mot tham hoa tu nhién Xay ra
thuong xuyén & khu vire mién nai va gay ra thiét
hai 16n vé ngudi va tai san (Chen et al., 2017). Sat
16 xép thir 5 vé sb ngudi chét [a mot trong muoi
tham hoa nguy hiém nhit (SHABANI et al.,
2014). Tai An Do, sat 10 dat xay ra thuong xuyén
trén cac ving ddi nii va huyén Pithoragarh 1a khu
vuc chiu anh hudng sat 16 dudi tac dong cua thién
tai nhu mua I, trugt dit gdy va cac tac dong cia
con ngudi. Cac yéu td tac dong nay da duoc hra
chon dé xdy dung dir liéu cho viéc 1ap ban )
nguy co sat 16 ctia khu vuc nghién ctu tai huyén
Pithoragarh, An Do.
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Ban do phan ving nguy co sat 16 dat 1a mot
cong cu htru ich trong viéc 1ap quy hoach su
dung dit va giup cac nha quan 1y thién tai co
nhitng quyét sach ding dan trong viéc dua ra
cac giai phap nham giam thiéu cac tac dong do
sat 16 dat gay ra (Shadman Roodposhti et al.,
2016). Viéc danh gia va xdy dung ban d6 nguy
co sat 1 dat duoc dua trén gia thiét 1a cac vu sat
16 dat trong tuong lai s& xay ra voi cling cac
diéu kién nguyén nhan phat sinh cac vu sat 1o
dat trong qua khu. Vi vay, viéc phan tich thong
ké mdi lién hé twong quan giira cdc vu sat 16 dt
trong qua khir va cac tham sd nguyén nhan la
quan trong va can thiét. Hién nay, co nhiéu k¥
thut va phuong phap di duoc ap dung dé phan
tich va xay dung ban dd nguy co sat 16 & nhiéu
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khu vuc trén thé giéi. Cac phwong phap, mod
hinh théng ké dugc danh gia 1a hiéu qua va
duogc str dung phd bién trong cic nghién ciru sat
16 d4t nhu mo hinh ty sé tan sudt — Frequency
Ratio (Lee and Pradhan, 2007), m6 hinh gia tri
thong tin — Information Value Model (Afungang
et al., 2017), va mo hinh chirc nang ni€m tin
ching ctr - Evidential belief Function (EBF)
(Pourghasemi and Kerle, 2016). V&i sy phap
trién cia cac cong cu phdn mém phan tich
khong gian nhu GIS va vién tham, viéc phan
tich thong ké cac dir liéu ban do s dung cic
thuat toan thong ké tré nén dé dang va déng tin
cay hon.

Trong nghién ctu nay, muc ti€u chinh la
ung dung mo hinh gia tri thong tin (informative
value model) trong danh gia phan vung nguy
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co sat 16 dat. Trong 6, md hinh gia tri thong
tin 1a mo hinh théng ké don gian va khong yéu
cau chuyén mon dic biét trong viéc giai quyét
cic van dé sat 16 dat va da duogc ching minh la
tét va chinh xé4c trong viéc phat trién cac ban
dd phan ving nguy co sat 1o dat (Sarkar et al.,
2013; SHABANI et al., 2014). Khu vyc nghién
ctru duge lya chon 1a huyén Pithoragarh, An
Do noi thudng xuyén xay ra cac vu sat 1o dat
hang nam.

2. KHU VUC NGHIEN CcUU

Khu vyc nghién ciru nam giira vi do 29°
30'00" & 30° 00'00" va kinh d§ 80° 00'00 " &
80° 30'00", tai huy¢n Pithoragarh cua tinh
Uttaranchal, An D0, 1a khu vuc thuong xuyén
chiu anh hudéng cua cac vu sat 16 dat 16n hang
ndm (Hinh 1 va Hinh 2).
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Hinh 1. Ban dé khu vuc nghién curu va hién trang sat lo dat

Dia hinh khu vyc nghién ctru chi yéu bao
gdm cac ngon ddi bi chia cit cao, chia cit vira
phai va chia cit thap. C6 mot sb dinh nii cao téi
~ 4200m. Pia hinh chiu sy bién dang, udn nép
va dut gay kién tao & mac dd manh. Khu vuc

nghién ctru tor Nam dén Bac 1 ra cac loai da

thuoc nhom Garhwal bao gdm da phién sét, da
phién, da phyllit (bién thé ciia d4 phién), thach
anh, da4 dolomit (da trAm tich cacbon), da voi,
magnesit, da phién calc va da metavolcanics (da
tao ra bdi nui lra). Huyén Pithoragarh c6 su
thay d6i nhiét d6 rat 16n do sy khac biét vé& do
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cao. Nhiét do ting tir giita thang Ba dén giita
thang Sau. Cac khu vuc cao trén 3.500 mét
(11.500 ft) van trong tinh trang tuyét phu vinh
vién. Tai nhitng noi nhu hém ndi song
Dharchula, Jhulaghat, Ghat va Sera, nhiét do 1én
td1 40°C (104°F). Lugng mua trung binh hang
ndm & vung ha luu 1a 360 cm (140 in). Cac
thong tin vé khu vuc nghién ctu duoc tham
khao tir bao cdo ctia Hiép hoi dia chat An Do.

3. THU THAP VA PHAN TiCH DU LIEU

3.1. Hién trang sat 16 dit khu vuc
nghién ciru

Trong nghién ciru nay, ban d6 hién trang sat
16 dat duge xay dung tu viéc thu thap cac vu sat
1¢ dat trong qua khtr dugc xac dinh tir viéc phan
tich anh Google Earth, két hop véi viée trich
xuat dir liéu tir bdo cao khao sat cua Hiép hoi
khao sat dia chat An D9. Tai khu vuc nghién
cuu, ¢ téng cong 34 vu sat 1& dat da duoc nhan
dién va st dung trong viéc nghién ctru phan
ving nguy co sat 16. Cac vu sat 10 dat trong khu
vuc chu yéu 1a sat 16 dat va da vun. Trong do,
70% sb vu sat 1o dat duoc st dung trong viéc
xdy dung ban dd nguy co sat 16 dat va 30% sb
vu sat 1& dat con lai duge dung dé kiém ching
do tin cay cua ban dd.

3.2. Cac yéu t6 anh hwéng dén sat 16 dat

Viéc Iya chon yéu t6 nguyén nhan gy ra sat
16 dat 1a mot trong nhitng budc quan trong dé
danh gid nguy co cua sat 1o dat (Sarkar et al.,
2006a; Tien Bui et al., 2012). Trong nghién ctru
nay, 10 yéu td duogc lya chon dya vao viéc phan
tich qua trinh xay ra ciia cic vu sat 16 dat trong
qua khtr ctia khu vuc nghién ctru va céc tai liu
da dugc cong bd co lién quan (Khosravi et al.,
2018), bao gom: goc mai dbc, hudng mai ddc,
hinh dang bé mit dia hinh, d6 cao dia hinh, bao

phtt mat dat, vat liéu hinh thanh mai dbc, dia

mao, khoang cach toi song sudi, khoang cach
t6i duong giao thong, va chiéu sau 16p vo phong
hoa (Hinh 2). Trong nghién ctru nay, ban do goc
mai déc duoc trich xuét tir md hinh sb do cao
DEM véi d6 phan gidi 30m thu thap tr ALOS
data collection  (https://asf.alaska.edu/data-
sets/sar-data-sets/alos-palsar/). Ban d6 goc mai
dbc khu vuc nghién ctru duoc chia thanh cac 16p
khac nhau st dung phuong phap Natural Breaks
dugc tich hgp trong ung dung GIS (Hinh 2a).
Ban d6 huéng mai déc duoc trich xuat tir mo
hinh s6 do cao DEM va duoc chia thanh 9 16p
(Hinh 2b). Ban d6 hinh dang bé mit dia hinh
duoc trich xuét tir mo hinh sb d6 cao DEM va
duoc chia thanh 3 16p (Bang 1). Ban d6 d6 cao
dia hinh duoc trich xuit tr mé hinh sb d6 cao
DEM va dugc chia thanh 9 16p (Bang 1). Tai
khu vuc nghién ctru, cac 16p bao phu mat dét
duoc thu thap tir Hiép hoi khao sat dia chat An
bo (Bang 1).

Tai khu vuc nghién ctru, ban dd céc loai vat
liéu hinh thanh mai déc duoc xay dung dua trén
ban dd thu thap tir Hiép hoi khao sat dia chat An
D§. Céc loai vat ligu hinh thanh mai doc cia
khu vic nghién ciru bao gdm c6 18 16p (Bang
1). Ban dd dia mao duge thu thap tu bao cao
khao sat cia Hi¢p hdi khao sat dia chit An Do
va duoc chia thanh 12 16p (Hinh 2¢). Mang lugi
song sudi ctia khu vuc nghién ctu duge trich
xut tir DEM va hinh thanh nén cac 16p khoang
cach téi song sudi. Khoang cach toi séng sudi
dugc phan thanh 6 cap (Bang 1). Mang ludi
duong giao thong ctuia khu vuc nghién ctiu duogc
s0 héa tir anh vé tinh trich xuat tir Google Earth
va khoang cach téi duong giao thong dugc chia
thanh 6 16p (Hinh 2d). Ban db 16p vo phong hoa
dugc thu thap tir Hiép hoi khao sat dia chit An
b9, va dugc chia thanh 5 16p (Bang 1).
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https://asf.alaska.edu/data-sets/sar-data-sets/alos-palsar/
https://asf.alaska.edu/data-sets/sar-data-sets/alos-palsar/
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Hinh 2. Ban dé mét s6 cdc yéu to anh huéng sat 16 dat: (a) Géc mdi doc,
(b) Hueéng mdi doc, (c) Pia mao, va (d) Khodng cdch téi dwong giao théng

4. LY THUYET MO HINH GIA TRI
THONG TIN

MO hinh gia tri thong tin 12 mgt phuong phap
thong ké ludng bién duge str dung dé dy doan
mbi quan hé¢ khong gian giira sat 1o dat va cac
16p nhan t6 sat 1o dat (Sarkar et al., 2006b).

Trong nghién ctru nay, cac gia tri thong tin da
dugc xac dinh cho timg 16p ciia ban do nhan t6
dua trén su hién dién cua sat 16 dat trong mot
don vi ban d0 nhat dinh. Gia trj thong tin dugc
tinh toan gitip xac dinh vai tro cua timg loai yéu
t6 d6i voi su cb sat 16 dat (Kanungo et al.,
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2012). Tét ca cac ban db yéu td do duoc chuyén
dbi thanh ban d6 dang raster vdi cung hé toa do,
cung kich thudc diém anh (30m x 30m) va duoc
phan loai lai thanh cac 16p khac nhau. Gid tri
thong tin ctia mot 16p nhan t6 nhat dinh dugc
tinh bang gi4 tri logarit cua ty 1é xac suat co
diéu kién so voi xac suit trude. Xac suat ¢ diéu
kién duoc tinh bang cach chia sd cac diém anh
sat dat trong mot 10p nhéan té don 1é cho s6 diém
anh cta 16p phu cta nhén t6 sat 16 dat, trong khi
xac suat trudc d6 dugc tinh bang cach chia tong
s6 diém anh sat 10 dat trong khu vuc nghién ctru
cho téng s6 diém anh trong toan by khu vuc
nghién ctru, bang cach sir dung phuong trinh (1)
(Wubalem and Meten, 2020):

IV = log E(A) _ log Nst_ix/Ncpi_x
(B) Ntspix / Ntapix 1

Trong d6: - Nslpix 1a s pixel sat 16 trong

mdt 16p nhit dinh,

- Ncpix 1a sb pixel trong mot 16p nhit dinh,

- Ntspix 1a tong sb pixel sat 16 trong khu vuc
nghién ctru,

- Ntapixel 1a tong s pixel trong toan bd khu
vuc nghién cuu .

Trong sb cua tit ca cac loai yéu té dugc tinh
toan thong qua ty sd gitta mat do sat 1o cua
tung loai nhan td véi mat do sat 1o cua téng
dién tich, hodc gia tri thong tin c6 thé cung cap
xac sudt sat 1o trong tung loai va trong tong
dién tich. Néu IV > 0,1, cac 16p nhan td s ¢o
xac suit xay ra trugt dat cao nhat, nhung céc
16p nhan td ¢ gia tri am cho théy su hién dién
ciia mot nhan t6 khong c6 dong gop dang ké
vao viéc xay ra sat 16.

5.KET QUA VA THAO LUAN

5.1. Mdi quan h¢ khéng gian giira cic vu
sat 16’ va cac yéu t6 nguyén nhan sir dung md
hinh gia tri thong tin

Két qua gia tri thong tin ciia cac 16p ban do
da duoc xac dinh va thé hién trong Bang 1. Gia
tri mo hinh thong tin cia 16p goc mai ddc cho
thdy rang, gia tri I6n nhat 1a ctia 16p goc mai dbc

tor 47,01 — 88,68 do (IV=0,145), sau do 1a 1op
36,96 — 47,01 (0,143), 16p 28,21 — 36,96 (-
0,062), lop 17,83 — 28,21 (- 0,147), va tr 0 —
17,83 d6 (- 0,134). Piéu nay ching to rang, sat
16 dat khu vuc nghién ctru chi yéu xay ra tai cac
mai dbc co6 goc doc tir 36,96 — 88,68 do. Két
qua ctia 16p hudng mai doc cho thay rang, gia tri
16n nhat thudc vé hudng Nam (0,196), hudng
Tay Nam (0,192) va huéng Tay (0,184) dicu
nay thé hién rang sat 16 dat khu vuc nghién ctru
cha yéu xay ra tai khu vuc c6 huéng mai dbc 1a
Tay va Tay Nam. Gia tr1 m6 hinh thong tin tai
khu vuc mit bang bang khdng thé hién rang sat
16 dat khong xay ra ¢ cac khu vuc mat bang. Két
qua cua 16p hinh dang bé mat dia hinh cho thiy
rang, gia tri md hinh thong tin cta 16p dia hinh
Lom 1a 16n nhét (0,10) thé hién rang sat 1o dat
khu vuc nghién ctru chi yéu xay ra ¢ khu vuc
dia hinh Lom hon 1a khu vuc dia hinh Mat bﬁng
(- 0,55). Két qua caa 16p d6 cao dia hinh c6 thé
nhan thiy rang, gia tri cia 16p 552 - 1000m
(0,737) va 1000 — 1400m (0,329) cao hon so véi
gia tri mo hinh théng tin cua cac 16p con lai,
diéu nay chung to rang sat 16 dat khu vuc
nghién ctru xay ra chi yéu & cac khu vuc co do
cao dia hinh tir 552 - 1000m va 1000 — 1400m.

Trong ban dd bao pht mat dét, co thé nhan
thiy rang gia tri thong tin cua 16p Song (1,021),
khu vuc cdy cbi thua thét (0,650) va khu vuc
Wasteland (0,545) cao hon so véi gia tri thong
tin cia cac 16p con lai, diéu nay ching té rang
sat 16 dat khu vuc nghién ctru xdy ra chu yéu &
cac khu vuc gén song va khu vuc c6 mat 4o cay
co thua thét. Két qua cua vat li¢u hinh thanh
mai doc c6 thé nhan thiy rang, gid tri cua 16p da
voi, da tram tich, da phién sét va da bién chat
(3,214) cao hon so voi gia tri mo hinh thong tin
clia cac 16p con lai, diéu nay ching t6 rang sat
16 dat khu vuc nghién ciru xay ra chi yéu ¢ cac
khu vire ¢6 16p da voi, da tram tich, da phién sét
va d4 bién chat.

Két qua cua 16p dia mao c6 thé nhan thiy
rang, gi4 tri ciia 16p mai doc gan song (1.298) co
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gia tri 10n nhit so véi cac 16p con lai, diéu nay
ching t6 rang, sat 1o dat khu vuc nghién ctru
chi yéu xay ra & cac khu vuc c6 dia mao mai
dbc gan soéng. Két qua cua 16p khoang cach t6i
song sudi c6 thé nhan thiy rang, gia tri cua 16p
khoang céach tir 0 — 100m (0,913) va tr 100 —
200m (0,723) c6 gia tri 16n nhat so véi cac 1op
con lai, diéu nay ching to rang, sat 1o dat khu
vuc nghién ctru chi yéu xay ra ¢ cac khu vuc
gan voi cac duong chira nudc va song sudi Két
qua cua lop khoang cach toi duong giao thOng
c6 thé nhan thdy rang, gia tri cua 10p khoang

cach tr 0 - 100m (1,101) va tr 100 — 200m
(0,758) co gi4 tri 16n nhit so véi cac 16p con lai,
diéu nay ching to réng, sat 16 dat khu vuc
nghién ctru chu yéu xay ra & cac khu vuc gan
v6i cac dudng giao thdng noi cac mai dbe bi tac
dong do viéc xay dung cac tuyén duong. Trong
chiéu sau 16p vo phong héa co thé nhan thiy
rang, gia tri ctia 16p > 5m (0,911) co gia tri 16n
nhat so v6i cac 16p con lai, diéu nay ching to
rang, sat 16 dat khu vuc nghién céru cha yéu
Xay ra & cac khu vuc co chidu day 16p vo
phong hoéa 16n.

Bing 1. Phan tich gia tri thong tin ciia cac yéu to gay sat 16 dat

. Piém | % Diém ’ Gi tri
Lz , biém anh , , , % Dbiém A
Yeéu to Lép o anh sat anh cua . .| thdng tin
cua cac 16p & 16p anh sat 16 (V)
0-17,83 78092 34 11,48 8,44 -0,134
17,83 - 28,20 151464 64 22,28 15,88 -0,147
Goc doc 28,20- 36,95 214040 110 31,48 27,3 -0,062
36,95 - 47,00 177197 146 26,06 36,23 0,143
47,00 - 88,67 59172 49 8,7 12,16 0,145
Mit bang 8 0 0 0 0
Bic 73688 2 10,84 0,5 0
Pong bic 82949 9 12,2 2,23 -0,737
, Pong 77994 15 11,47 3,72 -0,489
Huong -
dée bong nam 91582 98 13,47 24,32 0,257
Nam 99895 93 14,69 23,08 0,196
Tay nam 112712 104 16,58 25,81 0,192
Tay 77390 70 11,38 17,37 0,184
Tay bac 63747 12 9,38 2,98 -0,498
L6m (< - 0,05) 327448 242 48,16 60,05 0,098
Hinh dang | Mt bang (- 0,05 — 0,05) 24118 4 3,55 0,99 -0,551
Lbi (> 0,05) 328399 157 48,3 38,96 -0,091
552 - 1000 67334 217 9,9 53,85 0,737
1000 - 1400 129487 163 19,04 40,45 0,329
1400 - 1800 142551 23 20,96 571 -0,563
1800 - 2200 103742 0 15,26 0 0
Do cao 2200 - 2600 70883 0 10,42 0 0
2600 - 3000 50912 0 7,49 0 0
3000 - 3400 44923 0 6,61 0 0
3400 - 3800 35722 0 5,25 0 0
3800 - 4448 34411 0 5,06 0 0
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C , Piém anh 7Diém % Dié,m %piém | oA
Yéu to Lop cia céc 16p anh sat anh cua anh sat 16 théng tin
1o 16p ' (IV)
Déc da 64898 0 9,54 0 0
Dat trong trot 230 0 0,03 0 0
Cay cbi vira phai 101713 19 14,96 4,71 -0,501
Bao phu | Séng 6754 42 0,99 10,42 1,021
matdat | Lép lan 1262 0 0,19 0 0
Cay cdi thua thét 79732 211 11,73 52,36 0,65
Cay cbi ram rap 392670 63 57,75 15,63 -0,568
Dit bo hoang 32706 68 4,81 16,87 0,545
Dit boi, Coolluvium 10524 13 1,55 3,23 0,321
Dit boi, Instu soil 4889 0 0,72 0 0
Pa phién amphibolite
va mica 2229 0 0,33 0 0
Bonaceous phyllite, 934 0 0,14 0 0
quartzite, slate & da voi
Carbonaceous phyllite,
quartzite, slate & da voi 46595 1 6,85 0,25 -1,439
P4 phién chiorite va
masisive amphibolite 431 0 0,06 0 0
L6p Colluvium 56013 79 8,24 19,6 0,378
Tram tich giacial 18060 0 2,66 0 0
Soi, da cudi dugc nhung
Vat  liéu | trong ma trAn sandy
hinh sandy 145233 18 21,36 4,47 -0,678
thanh Grenite v&i tinh mach
quartz & thach anh 4563 0 0,67 0 0
Vat liéu morainic 12901 0 1,9 0 0
D4 phién quatz - mica -
chlorite - hornblende 239 0 0,04 0 0
D4 nho 222105 165 32,66 40,94 0,1
ba phién Qtzite , sst,
talc, Ist, dolomite
stromatol itic, 23382 0 3,44 0 0
Limestone dolomitic da
vOI, phyllite & talc 15561 63 2,29 15,63 0,836
Dit tranported, scree 100193 1 14,74 0,25 -1,772
Nude 10168 63 1,5 15,63 1,021
Manh vun 5945 0 0,87 0 0
Dia mao Bii bdi phu sa 10738 20 1,58 4,96 0,499
T Suon tich 12370 19 1,82 4,71 0,414
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L , Piém anh 7Diém 7 Dié,m % pigm | OB
Yéu to Lop cia céc 16p anh sat anh cua anh sat 16 théng tin
I 16p ' (1IV)
Pia mao hoc 11320 0 1,66 0 0
Déc ding 33160 34 4,88 8,44 0,238
Ddi bi chia cit cao 169413 0 24,91 0 0
Cao nguyén
intermontane 8791 13 1,29 3,23 0,397
Doi chia cat thip 125692 123 18,49 30,52 0,218
Suon dbc chia vt vira 257601 54 37,88 13,4 -0,451
Dinh nti 2262 0 0,33 0 0
Séng 7894 93 1,16 23,08 1,298
Nén dét cao 20119 39 2,96 9,68 0,515
Dét nén cao 20605 8 3,03 1,99 -0,184
0-100m 25667 124 3,77 30,77 0,913
Khoang | 100 - 200 m 25331 79 3,73 19,6 0,723
cach  t6i | 200 - 300 m 25346 22 3,73 5,46 0,168
duong 300 - 400m 25247 25 3,71 6,2 0,225
song sudi | 400 - 500m 25111 10 3,69 2,48 -0,171
>500m 553263 143 81,37 35,48 -0,358
, 0-100m 30626 228 45 56,58 1,101
Khoang 156500 m 26040 88 3,83 21,84 0,758
cach 101 %00 " 300 m 23462 11 3,45 2,73 0,1
duong
gico 300 - 400m 21727 5 3,2 1,24 -0,409
thong 400 - 500m 20576 0 3,03 0 0
>500m 557534 71 81,99 17,62 -0,666
om 94613 28 13,91 6,95 -0,3
) | 0-1m 271934 77 39,99 19,11 -0,319
Lép vo
ohong héa 1- 2m 186081 101 27,37 25,06 -0,036
2-5m 106521 97 15,67 24,07 0,188
>5m 20816 100 3,06 24,81 0,911

5.2. Xay dung ban d6 nhay cam sat 1¢ dat

Ban dd nhay cam sat lo dat 1a san phém
cudi ciing cta bai toan phén tich du bao sat 16
dat thé hién cdc muc do nguy co khac nhau
trong khu vyc nghién ctru. Bé xay dung ban
dd nhay cam sat 1o dét, cac lop ban dd tham sb
sat 10 dat duoc gan voi cac gia tri mo hinh
thong tin da dugc xac dinh trong qua trinh xay
dyng m6 hinh théng ké. Sau do, cic gia tri
nhay cam sat 1& dat ctia mdi diém anh trén ban

dd dugc xac dinh theo cOng thirc nhu sau (Lee
and Pradhan, 2007):

LSM = i M,
= 2

Trong do, LSM duogc dinh nghia 1a gié tri Xac
Xudt nguy co sat 16 dat, Mi Ia cac ban d0 céac
tham s6 nguyén nhan gay ra sat 1o dat sau khi
cac 16p ban d0 di dwoc gin gia tri mé hinh
théng tin.

Céc 16p nhay cam sat lo dat duoc xac dinh
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nho vao viéc phén loai cac gia tri nhay cam sat
16 dat cta cac diém anh trong khu vuc nghién
ctru. Dé phan loai cac gid tri nhay cam sat 10
dat, trong nghién ciru ndy, sir dung phuong phap
cac diém nghi ty nhién (Natural Breaks). Cudi
cung, ban do sat 1o dat da duoc xay dung véi 03
cdp d0 nhay cam bao gdém: Nhay cam thip
(- 6,1323 — - 2,4486), nhay cam vira (- 2,4486 —
0,4710), nhay cam cao (0,4710 — 7,5003) (Hinh
3). Két qua cho thay c6 khoang 39,67% khu vuc
nghién ctru nim trong 16p nhay cam thap,
50,63% khu vuc nghién ctru nam trong 16p nhay
cam vira va khoang 9,7% khu vuc nghién ctru
nam trong 16p nhay cam cao.
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Il ey cim oo Eilomatars

Hinh 3. Ban do phdn ving sat 16 ddt khu vuec
nghién ciru sw dung gia tri thong tin

5.3. Panh gia bian dé phan ving nhay cim
sat 16 dat

Dé danh gia do tin cay ctia ban d6 phan ving
nhay cam sat 1o dat khu vic nghién ctru, 30%
cac vu sat 1o dat chua duoc st dung trong viéc
xay dung md hinh va ban d6 nhay cam sat 16 dét

dugc s dung dé kiém ching bang viéc chong
1in cac vu sat 1o dat nay 1én cac 16p nhay cam
sat 1o dat ciia ban d6 phén ving nhay cam (Hinh
4). Két qua cho thiy rang, khoang 79,56% cic
vu sat 16 dat duoc xac dinh nim trong khu vuc
nhay cam cao trong khi d6 chi 20,44% cac vu
sat 10 dat duoc xac dinh nam trong khu vuc
nhay cam vira va khong c6 vu sat 10 dat duoc
xac dinh nam trong khu vuc nhay cam thip
(0%). Két qua nay cho thiy rang, ban do phan
viing nhay cam sat 16 dat dugc xdy dung dam
bao do tin cay va co thé duoc su dung trong vi¢c
quan 1y, giam thiéu rui ro sat 1o dat.
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60 80

40
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Nhay cam thap Nhay cam vira Nhay cam cao

Phén trim cac vu sat 1o dat (%)

Cac 16p nhay cam sat & dat

Hinh 4. Kiém chimg d¢ tin cdy ciia ban do
phdn vimg sat 16 dat khu viee nghién ciru

6. KET LUAN

Trong nghién ciru ndy, tic gia tién hanh xay
dung ban dd phﬁn vung canh bao sat 16 dat tai
khu vuc Huyén Utakhashi, An Do sir dung GIS
va mo hinh gia tri thong tin. Két qua cua nghién
ctru cho thiy c6 khoang 39,67% khu vuc nghién
ctru ndm trong 16p nhay cam thap, 50,63% khu
vuc nghién ctru ndm trong 16p nhay cam vira va
khoang 9,7% khu vuc nghién ctru nam trong 16p
nhay cam cao. Két qua dénh gia d¢ chinh xac
clia ban d6 nhdy cam cho thiy rang, khoing
79,56% cac vu sat 16 dat duoc xac dinh nim
trong khu vuc nhay cdm cao trong khi do chi
20,44% cac vu sat 16 dat dugc xdc dinh ndm
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trong khu vuc nhay cam vira va khong c6 vu sat
16 dat duoc xac dinh nim trong khu vuc nhay
cam thip (0%). Nhu vay c6 thé két luan ring
ban dd phan ving nhay cam sat 16 dat duoc xay
dung dam bao do tin ciy va c6 thé duoc sir dung
trong viéc quan 1y, giam thiéu rui ro sat 1o dat.

Lo1i ghi nhin:

Nghién ctu nay 1a két qua cua dé tai
Nghién ctu khoc hoc sinh vién truong DPai
hoc cong nghé GTVT: “Nghién ctru 4p dung
mod hinh gia tri thong tin (Information Value
Method) trong viéc phan cung canh bdo sat 16
dat str dung GIS”.
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