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Tém tat

Trong nghién ctiu nay, muc tiéu chinh 1a tién hanh xiy dung ban d6 danh gia va phan viing nguy co sat 16 dét
trén dia ban tinh Quang Nam phuc vu cong tic 14p quy hoach xdy dung dudng 6 to st dung mo hinh trong s6
din chiing (WOE) dua trén cong cu hé théng thong tin dia ly GIS. Dit liéu nghién ciu bao gdm 520 vu sat 15
dét trong qud khi va 10 yéu t6 anh hudng t6i qua trinh sat 16 dat da dudc thu thap bao gébm: do cao dia hinh,
g6c mai déc, hinh ding bé mit dia hinh, huéng dbc, khoang cich t6i cic song, dd Am dia hinh, tich liiy dong
chay, hudng dong chay, lugng mua, va tinh trang sit dung dét. Két qua nghién ctiu cho théy c6 khoang 30,35%
va 16,48% dién tich khu vuc nghién ctiu nam trong ving co nguy cd cao va rat cao. Két qua kiém chUng ban
dd cho thay c6 t6i 42,14% s6 vu sat 16 dit dugc ghi nhan nam trong viing ¢6 nguy cd rit cao 29,56% sb vu sat
15 dAt nam trong viing nhay cam cao khoang 18,24% s6 vu sat 16 nam trong viing nhay cam trung binh va lan
luot 8,81% va 1,26% sb vu sat 13 dit nam trong ving nhay cam thap va rit thap. Két qua nay cho thiy rang ban
dd phan ving nhay cam sat 16 dit dugc xay dung dam bao dd tin ciy va c6 thé sit dung trong viéc gidm thiéu
rii ro thién tai, quan 1y, phuc vu t6t cong tic quy hoach va xdy dung trén dia ban.

Tir khod: sat 16 dt; trong s6 dan chiing; GIS; Quang Nam; Viét Nam.

USING WEIGHTS OF EVIDENCE (WOE) FOR LANDSLIDE SUSCEPTIBILITY MAPPING IN QUANG
NAM PROVINCE

Abstract

In this study, the main objective is to build landslide susceptibility map in Quang Nam province for the planning
of construction of roads using weights of evidence (WOE) model based on Geographic Information System
(GIS). Data including 520 past landslides and 10 factors influencing the landslides including: topographic
elevation, slope angle, topographic surface shape, direction slope, distance to rivers, topographic humidity,
flow accumulation, flow direction, precipitation, and land use were collected. The results show that 30,35%
and 16,48% of the study area fall into high and very high susceptibility zones. Verification results show that
42,14% of the recorded landslides were found in very high susceptibility areas 29,56% in high susceptibility
areas, around 18, 24% in moderate susceptibility areas and 8,81% and 1,26%, respectively, in low and very low
susceptibility areas. It means that the constructed landslide susceptibility map ensures reliability, which can be
used in landslide risk reduction, management and good planning of construction in the area.
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1. Gigi thiéu
Sat 15 dit 12 hién tugng di chuyén ctia khdi dit, da trugt tif trén cao xudng dbc trén cac trién doi,
nti va 12 mot tham hoa thién nhién gy ra thiét hai 16n ca vé con ngudi, kinh té va moéi trudng [1]. Céc
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tham hoa nay anh hudng rit 16n dén doi séng clia con ngudi. Pic biét, v6i su gia ting do thi héa, nan
pha riing va bién ddi khi hau din dén cac thiét hai do 16 dit du doén sé ting trong cic nim tiép theo
[2]. Mot trong nhiing bién phap dé gidm gidm thi€u thiét hai do sat 16 dat 1 1ap ban d6 nguy co sat 16
dét [3]. Ban dd phan viing nguy cd sat 15 dat 1a mot cong cu hitu ich d€ khoanh ving cic khu vuc c6
nguy cd cao xay ra mat 6n dinh mai déc, du bo cic vu sat 16 dat c6 thé xdy ra trong tuong lai dé tir d6
dua ra cic bién phdp phong tranh cling nhu gidm thiéu tdi da hau qua cta thién tai nay d€ lai [4, 5].

Hién nay, trén thé gi6i di 4p dung rat nhiéu phuong phap khic nhau dé 1ap ban do phan viing nguy
co xdy ra sat 15 dat nhu: mo hinh hdi quy Logistic [6], ty s6 tan xuat (FR) [7], phuong phap phan tich
thit bac (AHP) [8], chi s6 théng ké [9], m6 hinh trong s& dan chiing (WOE) [10]. O Viét Nam, cic md
hinh trén ciing dugc 4p dung dé€ nghién ciu phan ving sat 16 dat tai mot sb tinh thanh c6 nguy co cao
nhu: tinh Ha Giang [11], tinh Son La [12], tinh Yén Bai [13], tinh Quang Binh [14] va dat dugc hiéu
qua cao.

Trong nghién ctiu niy, nhém tac gid da si dung md hinh trong s6 dan ching (WOE) trong viéc
danh gia va phan viing nguy co xay ra sat 15 dat. M6 hinh trong s6 bang chiing (WOE) v& cd ban la
phuong phép théng ké Bayes st dung nhiéu thong tin tif nhiéu ngudn thanh phan dé tit d6 dua ra bang
chiing dép ing yéu cau ctia thong tin va dudc danh gia 1a phuong phép hitu hiéu [15]. Khu vuc dugc
lua chon nghién ctu 13 tinh Quang Nam, 14 c¢6 dia hinh ddi nii va thudng xuyén hiing chiu nhiing hau
qua do sat 18 dat gay ra nhét 1a tai viing ndi c6 lugng mua nhiéu. Dic biét hon, trong nam 2020 tai
Quéng Nam ghi nhan rit nhiéu vu sat 16 dt trong d6 c6 nhiing vu cuc ki nghiém trong & cac huyén
Nam Tra My va Phuéc Son giy thiét hai 16n vé& ngudi va tai san.

2. Khu vuc nghién ctitu va co s6 dut liéu
2.1. Khu vyc nghién ciu

Quang Nam 13 mot tinh thudc Trung Bo c6 toa do 15°13° + 16°12° vi do Bic va 107°13° =
108°44° kinh d6 Pong véi tdng dién tich vao khoang 10.574 km?. Phia Bic gidp véi Pa Ning va
Thita Thién Hué, phia Nam gidp Quang Ngii va Kon Tum, phia Ty gidp Cong hdoa Dan chii Nhan
dan Lao va phia Dong gidp Bién DPong.

Vé dia hinh, Quing Nam c6 dia hinh tuong dbi phtc tap déc thip dan tir TAy sang Pong va dudc
chia lam ba vung sinh thai: Ving nii cao, ving trung du, ving dong bing va ven bién. Quang Nam
¢6 nhiéu ddy nii cao chay ndi tiép nhau theo huéng Tay Bic — Pong Nam. Ving dbi nii chiém 72%
dién tich dat tu nhién. B& mat dia hinh khu vuc bi chia cét béi hé thdng song ngoi day dic bao gom:
Séng Thu Bon, song Tam Ky, song Trudng Giang. DAt tu nhién chii yéu dudc st dung cho 1am nghiép
tiép theo 1a dit san xuét ndong nghiép va thd cu. Dién tich dit ty nhién nhiéu tuy nhién dién tich dat
ddi troc va dét cat ven bién chua dudc sif dung con kha cao.

Quang Nam nam trong ving nhiét d6i véi nhiét do trung binh hang nim 1a 25,4 °C, d6 4m trung
binh 12 84 - 85%. Lugng mua trung binh hang nim 2.000 mm =+ 2.500 mm nhung phan b6 khong déu
theo thdi gian va khong gian, mua & mién ndi nhidu hon déng bing, mua tip trung vao cic thing 9 +
12, chiém 80% lugng mua ci nim; miia mua trung véi mua bio, nén cic con bao d6 vao mién Trung
thuong gy ra 16 dat, 10 quét & cac huyén trung du mién ndi va gy ngap li § cic ving ven song anh
hudng rit 16n dén kinh té, doi séng ctia con ngudi (Hinh 1).
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Hinh 1. Ban dd khu vuc nghién ctiu va hién trang sat 15 dét

2.2. Hién trang sat I ddt khu vice nghién ciiu

Trong nghién ciiu nay, ban dd hién trang sat 16 dit dugc xay dung bang viéc két hop hai phuong
phap la: khao sat thuc dia va giai doan hinh anh vé tinh st dung Google Earth, dugc thuc hién thong
qua dé tai cAp nha nuéc (ma sd: 105.08-2019.03). Sau khi ki€ém chiing, cc diém sat 18 dudc tdng
hop lai dua trén phan mém GIS [16] va cdc khéi trugt dudc coi 1a mot diém va hién thi trén ban do
hién trang. Tong cong c6 520 diém sat 16 dat da xay ra trong qua khi tai khu vuc va dudc st dung dé
nghién ctiu ban dd phan viing sat 16 dat. Trong d6, chon ngiu nhién 361 (70%) diém sat 16 dé phuc
vu cong tac xiy dung ban do nguy co sat 15 dat va 159 (30%) diém sat 16 d€ phuc vu cong tic kiém
tra va danh gia do chinh x4c ban do da xay dung [17].

2.3. Cdc yéu t6 dnh hudng dén sat 16 ddt

Viéc Iva chon cdc tham sb nguyén nhan gay ra sat 16 dit 12 mot trong nhiing budc quan trong dé
dénh gid nguy co cla sat 16 dit khu vuc [18]. Trong nghién cdu nay, c6 téng cong 10 tham sd dugc
danh gid va Iva chon d€ xy dung ban d6 phan ving sat 16 dt tai tinh Quang Nam bao gom: Do cao
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dia hinh, géc mdi dbc, hinh dang bé mit dia hinh, huéng dbc, khoang céch t6i cac song, do 4m dia
hinh, tich liiy dong chéy, huéng dong chay, lugng mua va tinh trang st dung dét. S6 liéu dau vao dé
xdy dung ban d6 du bdo va phan ving sat 15 dét tai khu vuc nghién ctiu bao gom ban do s6, ban
dd dia chét, ban do st dung dat, cic s6 liéu vé lugng mua dudc thu thap ti viéc diu tra va ngudn
dit liéu qudc gia. Ngoai ra, ban dd géc mdi déc, huéng mai ddc, hinh ddng bé miit dia hinh, do cao
dia hinh s6 (DEM) véi d6 phan giai 30m da thu thap dugc di lidu tir Hién hoi khio sat dia chit My
(https://earthexplorer.usgs.gov). Cac ban dd nguyén nhan dugc phan chia thanh nhiéu 16p khac nhau
trén phan mém GIS (Bang 1).
a. Ban dd do cao dia hinh

C6 thé néi rang do cao dia hinh 1a mot trong cc yéu t6 anh hudng truc tiép dén kha ning 6n dinh
clia mai doc [19]. V6i mbi do cao lai c6 miic dd phong héa khac nhau. Ban dd d6 cao dia hinh 13 ban
dd c6 dang s hoa thé hién cao d6 clia bé mit dia hinh. Trong nghién ctiu ny ban dd do cao dia hinh
dudc trich xut tit md hinh DEM bao gf)m cac 16p sau: (0 + 370); (370 + 740); (740 + 1.110); (1.110
+ 1.480); (1.480 + 1.850); (1.850 + 2.220); (2.220 + 2.586,17) (Hinh 2(a)).
b. Ban d6 géc mai doc

Ban d6 géc mai doc 12 ban do thé hién do ddc bé mit dia hinh v6i don vi tinh 1a “dd”. Géc mai
dbc 1a mot trong nhiing yéu t6 quan trong tic dong truc tiép dén kha ning xay ra sat 16 dat [20]. Khi
dd dbéc cang 16n thi miic do 6n dinh m4i dbc cang thap va ngudc lai. Ban d6 géc mdi déc dudc trich
xuét tit mod hinh DEM va dudc thé hién thong qua phan mém GIS. Trong nghién ctiu nay do doc clia
khu vuc nghién ctiu dudc chia lam 6 cip bao gdm: (0 + 8); (8 + 15); (15 + 25); (25 = 35); (35 =+ 45);
(> 45) (Hinh 2(b)).
c. Ban dd hinh ddng bé mit dia hinh

Ban dd hinh dang bé mit dia hinh 13 ban dd hién thi hinh dang hoic d6 cong ctia mai dbc c6 thé 1a
16i, 16m hoic bang phang. Hinh dang bé mit dia hinh dnh hudng truc tiép dén tdc do dong chay tir d6
tac dong dén x6i mon va boi tu [21]. Pay ciing 1a mdt trong cic nguyén nhan din tdi sat 16 dat. Nhiing
vi tri 16m thuong sé tip chung dong chay trén sudn vi vdy sat 16 dit thudng xay ra tai nhiing noi c6
dia hinh 16m nhiéu hon 1a nhitng ndi c6 dia hinh 16i hoic bang phang. Trong nghién ciiu nay ban do
hinh ddng bé mit dia hinh dugc trich xut tif md hinh DEM bao gém cic 16p sau: Lom (< —0,05);
Mit bang (—0,05 + 0,05); Ldi (> 0,05) (Hinh 2(c)).
d. Ban d6 huéng dbc

Ban d6 huéng dbc 12 ban do6 thé hién huéng ctia doc xubng. Hudéng mdi doc 13 nhan td tic dong
truc tiép dén kha niing nhan dnh sdng mit troi, gié va mua ctia sudn dbc, tit d6 giy anh hudng dén
cac nguyén nhan gay ra sat 16 nhu: mic do phong hoa, 16p tham thuc vat va do 4m [22]. Vi vay day
12 mot trong cc yéu td anh hudng truc tiép t6i kha ning mit &n dinh mai dbc trong khu vuc. Trong
nghién ctiu nay, ban dd huéng dbc dugce trich xuat tit mé hinh DEM bao gdm céc 16p sau: Mit bang,
Bic, Pong Bic, Pong, Pong Nam, Nam, Tay Nam, Ty, Ty Bac (Hinh 2(d)).
e. Ban d6 khoang cach t6i cac song

Khoang cich téi cic song 1a yéu td dnh hudng truc tiép t6i su 6n dinh clia mdi doc. Cac mai dbc
gan song subi hon thudng c6 dd 4m cao hon cac noi khic vi vay khé 6n dinh hon [23]. Ngoai ra, dong
chdy con tic dong 1én cac sudn dbc va lam x6i mon cac khdi dat dd gan song. Ban dd khoang cich
t6i cac song dudc trich xut tit ban do dia hinh va dugc thé hién lai bing phan mém GIS. Cubi ciing
dudc thém céc 16p khoang cach véi céc 16p cu thé nhu sau: (< 1 km); (1 + 2 km); (2 + 3 km); (>3
km) (Hinh 2(e)).
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f. Ban dd do 4m dia hinh

Ban dd chi s6 d6 4m dugc trich xuit tif bdn d6 md hinh DEM. Dong chay thudng chdy tif nhiing
noi c6 cao do cao xudng nhiing noi c6 cao do thip [24]. Chi sé6 TWI cang cao thé hién tinh thoat nudc
trén sudn doc cang tot, nghia 12 khi TWI cang nho rat dé xay tich tu nudc tai suon dbc tit d6 dé xdy ra
sat 18, 1d quét va mat n dinh mai dbc tai cic khu vuc niy. Ban d6 do 4m dia hinh dudc trich xut tir
m6 hinh DEM thong qua phan mém GIS va dudc chia thanh céc 16p cu thé nhu sau: (1,01 + 5); (5 +
10); (10 = 15); (15 = 20); (20 + 25,47) (Hinh 2(f)).
g. Ban do tich liiy dong chay

Sau nhiing trin mua, dong nudc s& dudc tich tu lai & cac dudng tu thiy. Ban do tich liy dong chay
thé hién dién tich phan mit dit dong gép nudc vao cic dudng tu thity. Tich lily dong chay c6 tic dong
truc tiép t6i kha ning 6n dinh ctia mai doc [25]. Thong thudng nhiing vi tri tip trung nudc sau khi
mua sé c6 nguy co xdy ra mat dn dinh sudn dbc cao hon nhiing vi tri khic. Trong nghién cifu nay
ban dd tich lily dong chdy dudc trich xuét tif mo hinh DEM bao gdm céc 16p sau: (0 + 200); (200 =+
1.000); (1.000 =+ 2.000); (2.000 + 5.000); (5.000 + 21.134) (Hinh 2(g)).
h. Béan d6 huéng dong chay

Hudng ctia dong chay dnh hudng t6i qud trinh sat 16 dt bdi vi né tac dong truc tiép t6i nhitng mai
dbc trén khu vuc. Thong thudng céc vi tri c6 dong chdy di qua sé c6 kha ning xdy ra sat 15 cao hon
nhitng viing con lai. Trong nghién cifu nay ban d6 huéng ctia dong chdy dugc trich xuit tif mo hinh
DEM thoéng qua phﬁn mém GIS bao g6m cac16p sau: (1 +51); (51 +102); (102 + 153); (153 + 204);
(205 + 255) (Hinh 2(h)).
i. Ban do6 lugng mua

Mua 12 mot trong nhiing nguyén nhan phd bién nhat gy ra qu4 trinh sat 16 dit d4. Mua cang 16n
thi dong chay miit phat trién cang manh, ngoai ra mua con 12 nguyén nhin 1am ting tai trong khoi dit
d4 tir d6 tao ra su bat &n trong sudn déc, mua con 1am mém va phong héa dat d4 trén sudn dbc [26].
Bén canh d6 mua nhiéu con cung cip cho dit mot dd 4m cao dan dén mét 6n dinh sudn dbc. Chinh
vi vy nhiing viing c6 lugng mua 16n thudng sé c6 nguy co xay ra sat 15 dit cao hon cic ving con
lai. Ban d6 lugng mua dudc xay dung dua trén lugng mua trung binh nim trén khu vuc nghién citu
dugc dai quan tric tdng hop va thé hién trén phan mém GIS. Ban dd lugng mua dudc chia thanh cac
16p sau: < 2.400 mm/yr; 2.400 + 2.800 mm/yr; 2.800 + 3.200 mm/yr; 3.200 + 3.600 mm/yr; > 3.600
mm/yr (Hinh 2(i)).
j. Bén do st dung dét

Tinh trang st dung dit c6 anh hudng truc tiép tSi qua trinh sat 16 dit. Nhiing sudn nii can cbi sé
c6 nguy co sat 16 dit cao hon. Ngudc lai véi nhitng khu vuc c6 thuc vat hodc cic cong trinh nhan tao
che pht thi sudn doc sé it bi tic dong clia cic yéu t6 thién nhién nhu mua hay khi hau [25]. Vi vay
nguy co xay ra sat 16 dat ciing thip hon & nhiing ving nay. Trong nghién ctiu nay, ban do tinh trang
stt dung dét dugc xdy dung bang phuong phap giai doan anh vé tinh st dung cong nghé vién tham véi
cac I6p nhu sau: Cong trinh dang xay dung, Giao thong, khu céng trinh, khu dan cu, khu khai thac,
khu vuc canh tic ndng nghiép, khu vuc dong cé, mit nudc, ring, thuc vat trong khu dan cu, viing
chua thanh riing va viing dat trong (Hinh 2(j)).
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3. Ly thuyét mé hinh trong s6 din chitng

MBb hinh trong s6 dan chiitng (WOE) vé cd ban 1a phuong phap xic sut thong ké Bayes st dung
dé du dodn mdi quan hé khdng gian gilta cic vu sat 16 dit va cac 16p tham s6 nguyén nhan gy ra sat
16 [15].

Noi dung ctia phuong phép dugc tom tat nhu sau:

Gia st khu vyc nghién ctiu A c6 dién tich 1a N(A). Trong vung nghién ctiu cac khu vuc da ghi
nhan sat 16 dit 1a B c6 s6 lugng 1a N(B). Mot ban dd tham s anh hudng truc tiép tdi sat 16 dat 1a C c6
dién tich 1a N(C). Theo gia thiét x4c suat Bayes, ta c6:

Xdc suit xuat hién tham sd C cin ¢t vio nhiing diém sat 16 da ghi nhan truéc d6 dugc xac dinh
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theo cong thuc:
P(CNB) N(CNB)
P(B) ~ N(B
Xdc suit xuét hién tham sd C ciin cif vio nhiing vi tri khong ghi nhan cic vu sat 16 dét truée d6
dudc xac dinh theo cong thuc:

P(C/B) = (D

P(CNB) N(CNB)
PB N

P(C/B) = 2)
Xdc suat khong xuét hién tham sd C cin cii vao nhitng diém sat 16 da ghi nhan trudc d6 dudc xac
dinh theo cong thic: _ .
P(CNB) N(CNB)
P(B)  N(B)
Xdc suat khong xuat hién tham s6 C ciin cd vao nhiing vi tri khong ghi nhan cic vu sat 16 dat
truée d6 dugce xac dinh theo cong thiic:

P(C/B) = (3)

P(CNB) N(CnNB)
P(B) N(B)

P(C/B) = 4)

Trong s6 dan ching duong (W) xdc dinh theo cong thiic:

e - PCIB)
P(C/B)

)

Trong s6 din chiing Am (W™) xac dinh theo cong thic:

_ P(C/B)
~ P(C/B)

(6)

Dua vao trong sd: Trong s6 dan ching duong (W) thé hién su c6 mit ctia yéu t anh hudng va do
16n ctia n6 thé hién mic do thuan 1¢i ctia yéu t6 anh hudng ddi véi truct 16. Trong s6 dan chiing Am
(W™) thé hién su ving mit yéu t6 dnh hudng va do 16n clia né thé hién miic d6 khong thuan 16i cia
yéu t6 anh hudng ddi véi trugt 16.

P tuong phén gitta trong s6 dan ching duong va am dudc xéac dinh theo cong thc:

C=Wr-w- (7)

Do tuong phan (C) thé hién mdi quan hé khong gian giita cic tham s6 anh hudng truc tiép t6i
sat 16 dat va cdc vu sat 16 dét trén khu vuc, néu (C) bing khong hoic gin bing khong thi yéu t6 dnh
hudng khong tic dong hoic tic dong rat it dén truct 15.

4. Két qua va thao luan
4.1. Méi quan hé khong gian giita cdc vu sat 16 va cdc yéu té nguyén nhdn sit dung WOE

Mbi quan hé khong gian gilta cdc vu sat 16 trong qua khi va cdc yéu tb dnh hudng dudc phan tich
nhu trong (Bang 1).Tit bang phén tich giita yéu t& géc mdi doc trong khu vuc c6 thé thiy ring 16p (15
+ 25)° ¢6 s6 diém sat 13 cao nhéat 130 diém va gia tri C = 0,353 12 16n nhét, c¢6 thé thiy ring géc mai
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dbc c6 anh hudng truc tiép t6i kha ning giy ra sat 16 dat. D6i v6i ban dd cao do, két qua phan tich cho
thy céc diém sat 15 dat chi yéu tap chung tai 16p c6 cao dd tir (0 + 370) m 1a 222 diém va gid tri 1a C
= 0,541, diéu nay 13 do 6 mbi mot cao do sudn déc c6 mot midc do phong héa khic nhau, anh hudng
t6i qua trinh sat 16 dit. Trong ban dd bé mit dia hinh cho thiy, trudt dt x4y ra cao nhit tai cac vi tri
c6 dia hinh 16i hoiic 16m cu thé 12 163 vu tai nhiing noi c¢6 dia hinh 16m va 167 vu véi nhung noi c6
dia hinh 16i.

Tit bang phan tich yéu t6 hudng dbc cé thé thiy ring s6 lugng sat 16 dat 16n nhét 1a tai nhing vi tri
c6 huéng ddc Tay Bic 52 diém va tai 16p nay ciing 6 tri s6 C = 0,212 1a cao nhét, nhiing noi cé dia
hinh bing phéng chi ghi nhan 3 diém sat 13 dat, chiing to ring hudng doc anh hudng truc tiép téi do
&n dinh m4i doc vi né 1a mot trong cic yéu to quyét dinh t6i do 4m, 16p tham thuc vat, kha niing dén
4nh ning ... ctia mai d6c [27]. D6i v6i ban dd khoang céach t6i cac song sb vu sat 16 dit xay ra nhiéu
nhét tai nhitng vi tri cach song > 1 km ghi nhan 164 diém sat 13, 1y giai 12 tai nhiing vi tri ndy sé c6
dd 4m cao hon va m4i ddc cling bi tic dong bdi cac dong chay. Ban do chi s6 TWI cho thiy dbi véi
cac 16p (1.01 = 5) va 16p (5 + 10) c6 s6 vu sat 16 dat ghi nhan 1an ludt 1a 122, 224 diém va chi s6 C
lan lugt 12 0,109 va 0,163, két qua chiing to chi s6 TWI thap hién tuong sat 16 dat ciing dién ra nhiéu
hon. Pbi véi ban do tich lily dong chay vi tri xy ra sat 16 dat chd yéu & 16p (0 + 200) véi 355 diém
sat 13 va chi s6 C & 16p nay ciing 16n nhit bang 0,382.

Ban dd hudng ctia dong chdy cho thdy véi 16p (1 + 51) ghi nhan cic vu sat 16 nhiéu nhét 1a 260
vu va chi yéu xdy ra d6i v6i 16p thip. Trong ban d6 lugng mua diém sat 16 16n nhit 1a viing c6 luong
mua 3.200 <+ 3.600 mm/nim véi 112 diém sat 18, két qua danh gid tai nhitng viing c6 luong mua 16n
thudng dé xdy ra sat 15 dat hon nhiing viing c6 lugng mua nhd. Tai bang phan tich tinh trang st dung
dét c6 thé thiy ring cic diém sat 16 chi yéu tip chung tai cdc ving cong trinh dang xiy dung, giao
thong va khu khai thac cu thé 1an lugt ghi nhan s6 diém sat 16 1a 268; 42; 21 diém, c6 thé thiy ring
yéu t6 con ngudi c6 dnh hudng rét 16n téi su mét dn dinh ctia mai déc.

Bang 1. Phan tich ty sb tan suét ctia cic yéu t6 gay sat 16 dét

Cic Cic S6 diém 4nh SO di€m anh Phén trim diém WOE
yéu td 16p cliacaclép  satld dat anhsat 16 dit w4 W- C
0-8 3.371.709 77 21,330 -0,299 0,099 -0,398
Goc 8-15 1.729.305 68 18,837 0,245 -0,049 0,294
mai 15-25 3.323.894 130 36,011 0,240 -0,113 0,353
déc 25-35 2.489.390 68 18,837 -0,119 0,030 -0,149
) 35-45 746.041 17 4,709 -0,301 0,018 -0,318
45 - 84,78 68.450 1 0,277 -0,745 0,003 -0,748
0-370 5.660.139 222 61,496 0,244 -0,297 0,541
Cao 370 — 740 3.369.025 121 33,518 0,156 -0,070 0,226
46 740 - 1.110 1.838.578 17 4,709 -1,201 0,122 -1,323
) 1.110 - 1.480 699.820 1 0,277 -3,068 0,059 -3,127
(m) 1.480 — 1.850 137.418 0 0 0 0,012 0
1.850 —2.220 32.246 0 0 0 0,003 0
2.220 -2.586,17 10.892 0 0 0 0,001 0
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Céc Cic Sé diém &nh S diém anh Phan trim diém WOE
yéu td 16p cliacdc16p  sat 16 dat anh sat16 dit w4 W- C
Hinh  Lom<-0,05 4746718 163 45,152 0,111 -0,083 0,194
dang — Mitbang-0.05 1 9; 1 31 8,587 0,777 0,117 -0,894
bé mat -0,05
diahinh  Ldi> 0,05 4.807.782 167 46,260 0,123 -0,095 0,217
Miit bling 123.802 3 0,831 20,239 0,002 -0,241
Hudng Bic 1.538.969 48 13,296 0,013 -0,002 0,015
Hudng Pong Bic  1.646.936 45 12,465  -0,119 0,018 -0,137
Huong  HUOnEPong  1469.897 39 10,803  -0,149 0,020 -0,168
6o Hung Dong Nam  1478.086 48 13,296 0,054 -0,008 0,062
Hudng Nam  1.402.210 40 11,080  -0,076 0,010 -0,086
Hudng Tay Nam  1.406.765 49 13,573 0,124 -0,018 0,142
Hudng Tay 1.257.038 37 10249  -0,045 0,005 -0,050
Hudng Tay Bic  1.405.086 52 14,404 0,184 -0,028 0,212
Khoang <1km 3.165.039 164 45429  -0,021 0,004 -0,025
cach 1-2km 1.963.763 59 16343 -0,337 0,044 -0,381
t6i cac 2-3km 1.597.266 35 9,695 0,524 -0292 0,816
song (m) >3 km 5.040.112 103 28,532 -0406 0223 -0,630
- 1,01 -5 3.684.026 122 33,795 0,073 -0,035 0,109
o 5-10 6.819.607 224 62,050 0,065 -0,098 0,163
oy 1015 1.185.112 14 3,878 -0,958 0,067 -1,025
o 15-20 39.884 1 0,277 -0,205 0,001 -0,206
202547 160 0 0 0 0 0
Tich 0-200 11.464.180 355 98,338 0,008 -0,374 0,382
iy 200-1.000 234.920 6 1,662 -0,185 0,003 -0,188
done 1.000-2.000 33.425 0 0 0 0003 0
chiy 2.000-5.000 14.254 0 0 0 0001 0
5.000-21.134 1.339 0 0 0 0 0
Huéng 1-51 8.516.021 260 72,022 -0,007 0,017 -0,023
) 51-102 1.775.328 51 14,127 -0,067 0,012 -0,079
d(;urf‘g 102 - 153 1.437.430 46 12,742 0,041 -0,006 0,046
chiy 153 — 204 4.667 1 0,277 1,942 -0,002 1,945
205 - 255 14.672 3 0,831 1,895 -0,007 1,903
<2.400 2.271.595 30 8,310 -0,848 0,129 -0,977
Lugng  2.400-2.800  1.902.197 85 23,546 0,371 -0,091 0,462
mua  2.800-3200  2.333.418 105 29,086 0,378 -0,121 0,499
(mm/yr)  3200-3.600  4.358.020 112 31,005 -0,183 0,094 -0,277
> 3.600 837.590 29 8,033 0,116 -0,010 0,125

148



Thanh, B. C,, va cs. / Tap chi Khoa hoc Céng ngh¢ Xay dung

Céc Céc Sé diém anh S6 di€m anh Phan trim diém WOE
yéu td 16p cliaciclép  satld dat dnhsatld dit  w+  W- C
Cong tinh dang ¢ ¢4 619 268 74238 0,004 0011 -0,015
xay dung
Giao thong 717.176 42 11,634 0,652 -0,061 0,713
Khu cong trinh ~ 217.967 8 2216 0,185 -0,004 0,188
Khu dan cu 11.826 1 0,277 1,019 -0,002 1,021
Khu khai thdc ~ 1.215.635 21 5,817 20,569 0,049 -0,618
Tinh KhuAvu’c car‘llil tac 1 498 0 0 0 0 0
trang ndng nghiép
s Khu vuc dong cb 35.199 1 0,277 0,072 0  -0,072
dung MEiit nudc 7.489 0 0 0 0,001 0,000
dht Ritng 415.310 7 1,939 0,594 0,016 -0,610
Thue vatwong 56 31 7 1,939 0,769 -0,011 0,780
khu dan cu
Vung chua 2.703 0 0 0 0 0
thanh ruing
Ving dit trbng  283.532 6 1,662 0,366 0,008 -0,374

4.2. Xdy dung bdn doé nhay cdm sat 16 ddt khu vuc nghién ciitu

Ban d6 danh gid va phan ving sat 16 dt 12 san
phdm cubi cliing va dugc thé hién & cic miic do
nguy co sat 16 dat khiac nhau ctia khu vuc nghién
ctiu. P& xay dung dudc ban do danh gid phan viing
sat 16 dat can phai gan cdc trong s6 “C” da tinh
todn dudc vao cic 16p clia ban do tuong ting (Hinh
3). Sau do6 st dung cong cu “Raster calculator”
trén phan mém GIS dé€ tién hanh cong cic ban do
tham sb d€ tao ra ban do danh gid va phan ving

sat 16 dat [28]. Ta c6 cong thiic sau:

LS = ZM,-

i=1

®)

trong d6: LS 1 1a ban do sat 16 dat; M; 1a céc ban

dd céc tham s6 nguyén nhan giy ra sat 16 dat.

Dé phan loai gid tri nhay cam sat 16 dat,
phuong phap diém nghi ty nhién (Natural Break)
trong phan mém Arcgis 10.8 da dugc st dung va
dugc phan loai thanh 5 cAp do nhay cdm [29] bao gom: Nhay cam rat thip (=6,99 = —2,1), nhay cam
thﬁp (=2,1 + -0,6), nhay cam trung binh (-0,6 + 0,46), nhay cdm cao (0,46 + 1,48), nhay cam rat cao
(1,48 = 5,34). Két qua phan tich nghién ciiu cho thiy rang: Ving nhay cam rét thip chiém 7,82% dién
tich khu vuc nghién ctiu; 22,72% dién tich khu vuc nghién ctiu 1a viing nhay cam thap, tiép theo la
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viing nhay cam trung binh chiém 22,64% dién tich khu vuc. Viing nhay cidm cao va rat cao chiém lan
Iugt 30,35% va 16,48% dién tich khu vuec.

4.3. DPdnh gid bdn do phdn viing nhay cdm sat 16 ddt

Trong nghién cifu, dudng cong dic hiéu AUC da dugc sit dung d€ phan tich dif liéu va hiéu sut.
Dién tich du6i dudng cong AUC dugc st dung nhu mot tiéu chi d€ do do chinh xé4c du dodn clia céc
thuat toan. Gia tri AUC thay d6i giita “0,5 < 1”. Gid tri 0,5 cho thiy hiéu suét kém ctia cac thuit todn
trong viéc du dodn su nhay cdm vé6i cdc mbi nguy hiém sat 18. Gia tri tiém can 1 cho thiy hiéu suét
manh mé ctia cdc thuit toan trong viéc du dodn d6 nhay cam vdéi sat 16 dat. Két qua danh gid hiéu suit
ctia md hinh (Hinh 4) cho thiy ning luc du bao ctia md hinh WOE la chip nhan duge (AUC = 73,51
cho dit liéu dao tao va AUC = 70,74 cho dit liéu kiém chiing).
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>
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Hinh 4. Gia tri AUC cua phuong phap WOE Hinh 5. Béanh gia d6 chinh xac ban do phan ving

sat 15 dt khu vuc nghién ciu

Dé d4nh gid do tin cdy clia ban dd nhay cam sat 15 dt ctia khu vuic nghién cttu. Can sit dung 30%
s6 vu sat 16 dat con lai bing cach chong l4n cac vu sat 16 dit nay véi cac 16p ctia ban do danh gia va
phan viing sat 16 dt da xay dung trude dé. Két qua cho thiy rang (Hinh 5), khoang 42,14% cac vu sat
13 dAt nam trén vung nhay cam rét cao, khoang 29,56% sb vu sat 15 dat nim trén viung nhay cam cao,
viing nhay cdm trung binh va thip 1an lugt chi chiém 18,24% va 8,81% sb vu sat 16 dat. Chi ¢6 2 vu
xay ra & ving rat thip chiém khoang 1,26%. Nhu viy, ban do danh gid va phan ving sat 16 dit dugc
xdy dung ddm béo do tin cdy c6 thé st dung trong viéc gidm thiéu rui ro, quan ly va xay dung dudng
giao thong.

5. Két luan

Trong nghién ciu ndy, chiing tdi tién hanh xiy dung ban d6 d4nh gi4 va phan viing nguy co sat 16
dat trén dia ban tinh Quang Nam st dung mo hinh trong s6 din ching (WOE) dua trén phin mém hé
thong thong tin dia ly GIS. DE thuc hién nghién ciiu, tién hanh thu thap dit liéu bao gdm 520 vu sat 15
dét trong qua khit va 10 ban dd tham sb 12 cdc nguyén nhan truc tiép dan tdi sat 16 dt dugc thu thap
va st dung. Trong d6, 70% sb vu sat 16 dt dudc lua chon ngiu nhién dé phuc vu cong tic xay dung
ban dd nguy co sat 16 dat va 30% sb vu sat 15 dat con lai dung d€ ddnh gia do tin ciy ban do.

Két qua nghién ctiu cho thiy chi c6 khoing 7,82% dién tich khu vic nidm trong viing nhay cam
rit thip, 22,72% dién tich khu vuc nam trong ving nhay cam thép, 22,64% dién tich khu vuc nghién

150



Thanh, B. C,, va cs. / Tap chi Khoa hoc Céng ngh¢ Xay dung

citu nam trong ving nhay cam trung binh, 30,35% va 16,48% la ving nhay cam cao va rit cao. Két
qua kiém chiing ban do cho théy, 42,14% céc vu sat 16 dit nam trén ving nhay cam rit cao, khoang
29,56% s6 vu sat 16 dit nim trén vung nhay cam cao, ving nhay cam trung binh va thip 1an lugt chi
chiém 18,24% va 8,81% s6 vu sat 18 dat, chi ¢6 2 vu xdy ra § ving rét thip chiém khoang 1,26%. Nhu
viy c6 thé thiy rang ban dd danh gia va phan ving sat 16 dit dudgc xdy dung dam bao do tin ciy c6 thé
st dung trong viéc gidm thi€u rui ro, quan ly va xy dung dudng giao thong.

Ldi cam on

Nghién ctiu nay 12 két qua ctia dé tai Luan vin thac si trudng Dai hoc cong nghé GTVT: “Panh
gi4, phan vliing nguy co sat 16 dat phuc vu xay dung dudng 6 to st dung md hinh trong s6 din chiing
(WOE) dua trén dng dung hé thong thong tin dia Iy (GIS)” nim 2021.
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