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Tém tat: Sat [ ddt la loai hinh thién tai khd phé bién trén thé gidi, ddc biét la & nhitng e cé khi hdu
nhiét déi gié mua nhuwe Viét Nam, noi ma anh huéng cia lirong muwa va phan bo muwea dén sat 16 dat la rat
I6n. Nghién ciru nay danh gic anh hwdng cia phdn bé mwa dén nguy co sat 16 dat bang mé hinh thong
ké Frequency Ratio cho 6 huyén mién niii tinh Qudng Ngdi. Trong dé, phin bé muwa dwoc xem xét la
phdn bo mua binh qudn nhiéu nam va phdan bé mua thoi doan theo tan sudt trung binh. Cdc yéu té anh
huong khac duoc xét dén bao g&m: cao d, do déc, dia mao, loai dat, sir dung dat. M6 hinh nay dwoc
xdy dung va kiém dinh dwa trén 445 diém sat 16 da xay ra. Chi s6 AUC va LD dwoc sir dung dé danh gid
hiéu qua mé hinh. Két qua cho thay truong hop sir dung phdn bo mua thoi doan 3 ngay g véi tan

sudt 50% cho chi s6 AUC va LD tot hon truong hop ding phdn bé miea binh quén nhiéu ndm.
Tir khéa: ban dd nguy co sat 10 dat, phuong phap Frequency Ratio, AUC, LD, phan b mua.

1. GIOI THIEU CHUNG

Sat 16 dat 1a mot trong nhiing loai hinh thién tai
nguy hiém xuét hién nhidu noi trén thé gisi (A. M.
S. Pradhan & Kim, 2016). O nudc ta, hién tuong
sat 10 dat chi yéu tap trung & cac tinh mién nui
phia bic va cac tinh duyén hai mién Trung — Tay
Nguyén. Tuy xay ra trén pham vi hep va thoi gian
ngin nhung di gy ra tén thit vé ngudi va thiét
hai vé kinh té rat 16n. (Bui et al., 2013; Bui, Tuan,
et al., 2016; Cong et al., 2019; Dang et al., 2020;
Hung, 2011; Hung & Diing, 2013; Linh et al.,
2018; Nguyen et al.,, 2019; Pham et al., 2017;
Phuoc et al., 2019; Tan & Van Tao, 2014)

Pé chu dong phong nglra va giam thiéu nhiing
thiét hai do sat 1& dat gdy ra, cong tac danh gia va
lap ban dd nguy co sat 1& dét cho cac khu vuc bi
anh huong 13 thuc sy can thiét. Van dé nay da duoc
cac nha khoa hoc trén thé gidi nghién ctru tir nhitng
niam 1970 va dén ndm 2005 da phd bién trén ca 5
chau luc, diac bi¢t phat trién manh & mot s nudce
nhu Trung Quéc, An Do, Han Québc. Tuy nhién,
van con rat nhidu tiém ning cho hudng nghién ciru

! Khoa Xay dung Céng trinh thity, Truong Pai hoc Bdch
khoa, Dai hoc Da Nc%ng

? Khoa Ky thudt O t6 va Nang lwong, Truong Pai hoc
Phenikaa

nay, dac bi€t 1a & nhiing vung chua dugc nghién
cuu trudc day. (Reichenbach et al., 2018)

(Reichenbach et al., 2018) di théng ké 5
phuong phap danh gid nguy co sat 15, bao gom:
(i) Lap ban d6 dia mao (geomorphological
mapping); (ii) Phan tich ban d hién trang sat 16
(analysis of landslide inventories); (iii) Phuong
phap phét hién hodc dya trén chi sé (heuristic or
index-based approaches); (iv) Phuong phap quyét
dinh (process based methods or physical based
methods); (v) Phuong phap mé hinh théng ké
(statistically-based modelling methods). Trong
d6, phuong phap mé hinh théng ké 1a phuong
phap dinh luong, dwa trén su phan bd khong gian
clia cac yéu td gay sat 16 dat trong qua khur dé
phan tich ¢é dua ra xac suat khong gian xay ra
sat 16 trong tuong lai. Phuong phép nay dac biét
phu hop cho cac khu vuc nghién ctru ¢6 dién tich
rong 16n (Huang & Zhao, 2018). Ngay nay, voi
su phat trién cua khoa hoc k¥ thuét, cac ky thuat
hién dai nhu vién tham (Remote Sensing — RS)
va cong cu ArcGIS di hd tro rat nhidu cho cong
tac 1ap ban dd nguy co sat 16 bang phuong phap
théng ké. Do d6, phuong phap nay dang duoc sir
dung phé bién trong nghién ctru sat 16 dat hién
nay (Pham et al., 2015).
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Frequency Ratio (FR) 1a mét trong sb phuong
phép thuéc md hinh thong ké da dugc sir dung kha
phd bién trong danh gia nguy co sat 1o dt (Bui et
al., 2012a; Pham et al, 2015; B. Pradhan et al,
2017; Vakhshoori & Zare, 2016). Cac nghién ctiu
(B. Pradhan et al., 2017; Vakhshoori & Zare, 2016)
da tién hanh so sanh két qua cua nhiéu phuong phép
thong ké 2 bién s6 (FR, Weight of Evidence, Fuzzy
Logic, Statistical Index) trong ciing mot mau dit liéu
va dya trén chi s6 AUC (Area Under the Curve) va
chi ra rang phuong phap FR cho két qua t6t nhat.
Tuy nhién, phuong phap niy c6 nhugc diém Ia han
ché dir liéu d4u vao ddi voi dir liéu phan loai / phan
loai lai va c6 d6 nhay cao ddi v6i do chinh xac coa
cac ban do sat 16 (B. Pradhan et al., 2017).

O Viét Nam, hién tuong sat 1o dét chu yéu Xuét
hién trong mua mua bao, cac nghi€n clru trudc
day da chi ra rang luong mua déng vai trd quan
trong trong viéc kich thich qua trinh sat 1o dat
(Bui et al., 2013). M6t s nghién ctru (Bui et al.,
2012b, 2015; Bui, Ho, et al., 2016; Bui, Tuan, et
al., 2016; Pham et al., 2017, 2019) c6 xét dén yéu
t6 mua trong danh gia nguy co sat 10 dat, trong d6
dir liéu mua dugc sir dung 13 phan bd mua binh
quan nhidu nam. Cac nghién ciru (Cong et al.,
2019; Phuoc et al., 2019) da co danh gia yéu tb
mua dén sat 16 cho khu vuc tinh Quang Ngai. Qua

d6 kién nghi st dung phan bd mua thoi doan (3
ngdy, 5 ngay) thay vi st dung phin bd mua binh
quéan nhiéu nam trong danh gia nguy co sat 16 dat.

Nham dénh gia anh huong cua céc loai phan
bd mua trong phan tich nguy co sat 1o dat, nghién
ctru ndy str dung phuong phap mé hinh théng ké
FR dé xay dung ban dd nguy co sat 15 dat cho khu
vuc vung nui tinh Quang Ngai theo 2 truong hop
phan b mua: binh quan nhiéu nim va thoi doan 3
ngdy (g véi tan suat 50%. Do tin cdy ciia cac mod
hinh nay duoc danh gia bang chi s6 AUC va LD
(Landslide Density).

2. KHU VUC NGHIEN CU'U

Khu vuc nghién ctru lya chon 1a 6 huyén mién
nai thudc tinh Quang Ngdi, voi tong dién tich
khoang 3.237 km® Phia Tay tiép giap voi day
Truong Son véi cao do 16n nhit 1694 m, phia
Pong tiép gidp véi ddng bang ven bién. Po dbc
dia hinh c6 xu huéng giam dan tir Tay sang Dong.
Do chiu anh huong tryc tiép boi hinh thai khi hau
nhiét d6i gié6 mua, hang nim khu vyuc ndy xuét
hién khoang 3 dén 17 con bdo nhiét d6i kém theo
mua lén. Day duoc xem 13 nguyén nhan chinh dan
dén sat 16 dat ¢ khu vire nay (Phuoc et al., 2019).
Trong s6 d6, dién hinh 13 con bio s 12 nim 2017
da gay sat 16 khoang 300 diém trén dia ban cac
tinh mién ndi tinh Quang Ngii.

15°20'0"N

15°10'0"N

15°0'0"N

14°50'0"N -

£ 14°40'0"N

14°30'0"N

108°10'0"E 108°20'0"E 108°30'0"E 108°40'0"E 108°50'0"E 109°0°0"E
L 1 1 1 1 1
e [F15°20'0"N
F15°10'0"N
-15°0"0"N
LMS [F14°50'0"N
*  Diém sat I&
Topography
Value -14°40'0"N
wem High - 1694
3
0 5 10 20 Kilometers -14°30'0"N
Lo liaal
T 1 1 1 1 1
108°10'0"E 108°20'0"E 108°30'0"E 108°40'0"E 108°50'0"E 109°0'0"E

Hinh 1. Vi tri khu vuee nghién ciru va sé diém sat 16 (cham den)

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 70 (9/2020)

41



108°100'E  108°200'E  108°300'E  108°400°E  108°500"E  109°00'E

3. PHUONG PHAP NGHIEN CUU
16°200°N (b) N Lis-200'N
w@, E

_ DULIEUGIS F——— Xy dyng mé hinh . s | oo
Diém sat 16 IF licu xay .;l_rng —=>{ Phuong phdp FR va
445 diém 70% (309 diém) k¥ thuat GIS
Yéu t6 inh hwéng ; -~ Lisoon
1. Cao dﬁ \l/ bia mao
2. Db déc Dt li¢u dinh gid Dinh gia md hinh (49)
3. ia mao 30% (136 diém) ? Chisb AUC, LD resoon | N o220 Liesoon
S Losidit -
5. Sir dung dat [ 11251575
6. Lurong mura: R . 1as0on [ 15752025 ® Lisaoon
- Mura binh quan nhiéu Ban do nguy co sat 16 B 20252475
nam [ 24752925
- Mura thoi doan 3 ngay 1agoon{ [ 20253375 0510 20 Kilometers 14300

I 3375350

108°100°E  108°200°E  108°300'E  108°400"E  108°500'E  109°00'E

Hinh 2. So do phwong phdp nghién ciru

108°10'0"E  108°20'0"E  108°30'0"E  108°40'0"E  108°50'0"E  109°0'0"E

3.1. Thu thap va?l?phﬁn tich ,dfr liéu s . |
3.1.1. Dit li¢gu diém sat lo dat b i
Ban d6 hién trang dugc thu thap dua trén cac ol oo
nguén dir liu: bdo cao cua dia phuong, cac
nghién clru trugc day, phan tich anh vé tinh 500Ny soon
Landsat 8, khao sat thuc té. Két qua da thu thap
dugc 445 diém sat 16 dé bién tap thanh ban dd M s dung it
hién trayg sat 16 bang coéng cu ArcGIS. Két qua - =Eh‘:‘“ Licsoon
duogc thé hién trong hinh 1. [ Rung tréng
3.1.2. Ciic yéu t6 anh huong dén sat I dit R PO T Wl i

108°10'0"E  108°20'0"E  108°30'0"E  108°40'0"E  108°50'0"E  109°0'0"E

Trong nghién ctru ndy, 6 yéu té anh hudong dén
sat 16 dit & khu vuc nghién ctru dugc lya chon dé

108°10'0"E  108°20'0"E  108°30'0"E  108°40'0"E  108°50'0"E ~ 109°0'0"E

phan tich, bao gom: cao d9, o doc, dia mao, loai
A B A A A , A X N 15°20'0"N-| (d ) N (15°200"N
dat, st dung dat, phan bd mua. Cac yeu to nay
duoc thu thap tir cac ngudn dit liéu khac nhau va — -
bién tap thanh cac 16p ban d6 s6 c6 do phan giai
30x30m. Céc ban do6 phan bd lugng mua dugc lap 500N psoon
tor dit liéu mua trung binh nhi€u nam va dir li€u
N, \ ~ 1°A , £ 14°500"N L1as500°N
mua thoi doan 3 ngay, p = 50%. Dir liéu cac yéu Loai it
t0 sat 16 va dir liéu mua dugc ké thura tr nghién — Ewhém I
Nhom 2
ctru cua (Cong et al., 2019; Phuoc et al., 2019) cho [ vvoms
C]:ll'lg khu vuc nghlén cuu. 14°300°N = :::: 54 0 510 20 Kilometers |-14°300'N

T T T T T
108°10'0"E  108°20'0"E  108°30'0"E  108°40'0"E  108°50'0"E ~ 109°0'0"E
108°100"E  108°20'0"E  108°30'0"E  108°40'0"E  108°50'0"E  109°0'0"E

108100'E  108°200°E  108°300°E  108°400°E  108°500°E  108°00'E
ooond (@) N
15°200°N 15°200'N
w E 00 (e) N 00
157200°N L H5-200N
N . S W= £
15°100°N F15°100'N N
: S
15°100°N ! H5100'N
15°0'0"N ¢ g [F15°0'0'N [‘
.z S ¥ x
Do doc s 500N R Hsoon
(d9) 4
14°500'N- Value [14°500"N Caoddé (m) ' -
B -0 14°500'N-{ [ -3-200 # F14°500"N
[ 1020 [ 200400
1ac400'N ] 2030 Faca00'N [ 400600
[ T3040 1ava00'N{ [ 600-800 Fasa00'N
[ 4050 [ soo-1000
1a=300'n- [ 50-60 0 510 20 Kilometers [14°300'N [ 1000-1200
B -0 1a:300N- [l 1200-1400 0 510 20 Kilometers [14300'N
108°100°E 108°200°E  108°300'E 108°400°E 108°500°E  108°00'E I 12001004
T T T T T
108100 108°200'E  108°300°E 108°400°E  108°500'E  108°00'E

42 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 70 (9/2020)



108°20'0"E  108°30'0"E  108°40°0"E  108°50'0"E

15°20'0"N- F15°20'0°N

. A
w E
r15°100"N
-,

®

15°10'0"N
S

15°0'0°N . H5°00"N

14°50'0"N- F14°50'0"N

Lwong mwa (mm)
14°40'0"N- [F14°40'0"N

Value

B <2500 -
[ 2s00-2950
14:30'0"N4 [ ] 2950-3100 X F14°30'0"N
0 510 20 Kilometers
[ 3100-3300
[WENE NN
-0

108°200°E  108°300°E 108°400°E  108°500°E

108°20'0"E  108°30'0"E 108°40'0"E  108°50'0"E

18°20'0°NA F15°200"N

@ -

N

S

18°10'0°NA F15°100"N

15°0'0"N- F15°00"N

14°50'0"N F14°50'0"N

W

Lwong mwa (mm)
14°40'0"N-| Fasa00'N
Value

B

[ 380405 w
14°30'0"N- 405425 -

B 25455 0 510 20 Kilometers

| B [NENEEENE]

108°20'0"E  108°30'0"E  108°40'0"E  108°50'0"E

Hinh 3. Cdc yéu t6 anh huéng dén sat 16 dat: (a)

dé doc, (b) dia mao, (c) sir dung dat, (d) logi dat,

(e) cao d3, (f) muwea binh qudn nhiéu nam, (g) muwa
thoi doan 3 ngay (P = 50%).

3.2. Ly thuyét phwong phip théng ké
Frequency Ratio (FR)

FR 1a phuong phap théng ké 2 bién s
(bivariate method), dugc xdy dung dwa vao mdi
quan hé gitta cac diém sat 16 trong qua khir va
timg yéu t6 anh huong dén sat 16 (Pham et al.,
2015; Vakhshoori & Zare, 2016). Mdi yéu t6 anh
huéng s& duge phan chia thanh nhiéu 16p, gia tri
FR; & mdi 16p duoc tinh theo cong thic sau (Bui
et al., 2012a):

FR, = N(an,--.:-;,w(,r,:- )

N(E&ij )/ N(E)

Trong do:

Cy:1a16p thtr j cia yéu té C; (i=1, 2, ..., n)

n: 1a s yéu td anh huong duoc xét dén,n=6
trong nghién clru nay.

N (L]Cy): 1 s6 diém sat 16 trong 16p Cj;.

N(L): 14 téng s diém sat 16 dung dé xay dung
mo hinh.

N(Cy): 1a téng sb pixel trong 16p Cij.

N(C): la tong sé pixel sat 16 cua khu vuc
nghién ctru.

Chi sb sat 16 FR cia mdi pixel ban dd duoc
tinh theo céng thirc sau:

FR=XFR,; )

3.3. Xay dung m6 hinh FR

Mo hinh danh gia nguy co sat 16 dat duoc xay
dung dua vao 70% dir li€u diém sat 16 duge chon
ngiu nhién, twong tmg voi 309 diém va nhom cac
yéu t6 anh huong, sir dung mo hinh théng ké FR.
Nghién ctru nay thuc hién xay duyng 2 mo6 hinh
danh gia theo 2 truong hop phan b mua:

TH 1: st dung phan bd mua binh quin nhiéu
nam két hop véi cac yéu t6: @6 ddc, dia mao, loai
dat, sir dung dét, cao do.

TH 2: sir dung phan bd mua thoi doan 3 ngay
g véi tan sudt 50% (thoi gian 1ap lai T= 2 niam)
két hop véi cac yéu t6 : do dbc, dia mao, loai dat,
st dung dat, cao do.

3.4. X4y dung ban dd nguy co sat 16

Ban db nguy co sat 1o dugc phan tich dya trén
chi s6 nguy co sat 16 LSI (Landslide Susceptibility
Index). LSI duoc ldy bang gia tri FR dugc xac
dinh theo cong thuc (2).(Bui et al., 2012a)

MGdi pixel cua ban d6 dwoc nhan mot gia tri FR
tuong ung, viéc tinh toan duoc hd tro bdi cong cu
Raster Calculator trong bo phin mém ArcGIS. Pixel
c6 gia tri LSI cang cao thi nguy co sat 1o dat cang
16n va nguoc lai. Nguy co sat 16 dua trén chi s6 LSI
duogc phan loai theo 5 cép: rat cao, cao, trung binh,
thap, rat thip. Dya vao ty 1¢ phan tram dién tich, gia
tri LSI duoc phan loai thanh 5 cdp nguy co, bao
gbm: rit cao (10 %), cao (10 %), trung binh (20%),
thap (20%), rat thip (40%). (Bui et al., 2012a)

3.5. Panh gia m6 hinh

Mo hinh FR trong nghién ctru nay dugc danh
gi4 dwa vao biéu d6 duong cong ti 1& thanh cong
(success rate curve) va biéu dd duong cong du bao
(pretictive curve) (Pham et al., 2015; B. Pradhan
et al., 2017). Trong do, mo6 hinh FR da xay dung
dugc dbi chiéu v6i su phan bd khong gian cia cac
diém sat 16 trong qua khu.

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 70 (9/2020) 43



Biéu do dudng cong ty 1& thanh cong dugc xay
dung dya vao mdi quan hé giira ty 16 phan trim cua
ban d6 nguy co sat 1o va ty 1& phan trim cua sd
diém sat 16 duoc sir dung dé xdy dung mo hinh
(70% dir liéu diém dugc chon ngiu nhién). Trong
khi d6, biéu dd duong cong du bao 1a quan hé giira
ty 1é phan trim ban cua ban dd nguy co sat 16 va ty
1é phf‘m tram cua sd diém sat 16 duge st dung dé
kiém dinh mé hinh (30% dit liéu diém chon ngiu
nhién) (Pham et al., 2015; B. Pradhan et al., 2017).
Gi4 tri dién tich dudng cong dudi biéu d6 AUC md
ta do tin cay ctia mo hinh duy bao. M6 hinh c6 gia
trjf AUC tir 0.9 — 1.0 duoc danh gia loai xuét sic,
t6t (0.8 — 0.9), kha (0.7 — 0.8), trung binh (0.6-0.7)
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va khong tin cay (0.5 — 0.6) (Hasanat et al., 2010;
Vakhshoori & Zare, 2016).

Ngoai ra gia tri mat do diém sat 16 LD ciing
dugc st dung dé danh gia hiéu qua ciia mo hinh.
Mot mé hinh t6t s& c¢6 chi sé LD cao nhét tap
trung & ving c6 nguy co sat 10 rit cao va cao
(Pham & Prakash, 2018).

4. KET QUA VA THAO LUAN

Ban d6 nguy co sat 1o dat cho khu vyc mién
nui tinh Quang Ngai duoc xay dung bang phuong
phap FR va cong cu ArcGIS, két qua duoc thé
hién trong Hinh 4. Ban d6 nay duoc phéan cap do
nguy co sat 1o dat tir rat cao dén rat thip, mo ta
truc quan cac khu vuc c6 nguy co sat 16.
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Hinh 4. Ban do cdp dé nguy co sat 16 ddt khu viee nghién ciru:
(a) st dung phdn bé trung binh nhiéu nam; (b) sir dung phin bé mua thoi doan 3 ngay P = 50%.

Mo hinh FR du bao sat 16 d4t cho khu vuc
nghién ctu dugc danh gia bang biéu do duong
cong ty 1¢ thanh cong va biéu d6 duong cong du
béo. Nghién ctru nay thuc hién so sanh va danh
gia kha nang mo6 phong ctuia 2 m6 hinh FR da dugc
xay dyng & muc 3.3 thong qua chi s6 AUC, két
qua duoc thé hién trong Hinh 5 va Hinh 6. Tu
Hinh 5 c6 thé thdy rang, TH2 cho chi s6 AUC =
0.767 cao hon so v6i THI (AUC = 0.757). Biéu
d6 duong cong dy bao ¢ Hinh 6 ciing cho két qua
tuong tu khi gid tri AUC cua truong hgp su dung
phan b mua thoi doan (0.749) cao hon so vdi

truong hop st dung dit liéu phan bd mua binh
quan nhiéu nim (0.734). Két qua budc dau cho
théy rﬁng viée lua chon ban do phén bé mua phu
hop s€ 1am tdng d tin cdy cua md hinh danh gia.
Trong trudng hop ndy, phan bé mua thoi doan
phan anh su pht hop hon so v6i phan bé mua binh
quéan nhiéu nam khi phan tich nguy co sat 1o dat.

Céc gia tri AUC ciia cc trudng hop trén nam
trong khoang tir 0.734 dén 0.767. D6i chiéu véi
thang danh gia cap do & muc 3.5, ¢ thé thiy rang
mo hinh FR cho két qua kha tdt trong danh gia
nguy co sat 16.
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Hinh 7. Biéu d6 mdt do diém sat 16 LD

Thap Rét thip

Két qua biéu do mét do sat 16 (LD) duoc thé
hién trong Hinh 7 cho thiy rang da s6 cac diém sat
16 tap trung & ving c6 mirc canh bao rat cao (60%
cho TH1 va 65% cho TH2). Cac murc canh bao cao,
trung binh, thip, rat thap c6 chi s LD giam dan.

TAI LIEU THAM KHAO

Diéu nay cho thdy rang mé hinh FR 1a phu hop va
c6 thé tmg dung dé xay dung ban dd nguy co sat 16
dat cho khu vuc viing nui tinh Quang Ngi.

5. KET LUAN

Phan tich nguy co sat 16 dat 1a mot vin dé phurc
tap va con nhiéu cai tién trong phuong phap va co
s& dir lidu. Trong d6, dir liéu phan bd mua la rit
quan trong, vi ddy 1a yéu t6 kich thich hién tuong
sat 16 dat xay ra hay khong xay ra.

Nghién ctru nay budc dau cho thiy anh hudng
ctia phan bd mua trong phan tich nguy co sat 16
dat bang cach so sanh hai két qua phén tich nguy
co sat 1o dat dua trén ciing mot phuong phap FR
va cung co s& dir liéu cho vung nui tinh Quang
Ngii, chi khic nhau ¢ co so dit liéu phan bd mua
cho hai truong hop (TH1: phan bd mua binh quan
nhiéu nam; TH2: phan b6 mua thoi doan).

Chi s6 AUC cho thdy rang, viéc sir dung phan
bd mua thoi doan cho két qua phan tich nguy co
sat 10 dat tot hon va phu hop véi cac nhan dinh vé
sat 10 dat & Quang Ngai noi riéng va Viét nam noi
chung, noi ma sat 16 dat thuong xay ra vao mua
mua va tai nhitng thoi diém co tich iy luong mua
du 16n cua thoi doan mua trudce do.

Bai bao dé xuét cac huéng nghién ctru tiép theo
can di sau phéan tich anh huéng ciia ngudng mua
trong danh gia nguy co sat 16 dat dé tim ra gia tri
ngudng mua pht hop nhit, phan anh ding thuc
trang sat 16 cua khu vuc nghién ctru. Bén canh do
cling can tiép cén cac phuong phap hién dai hon
nhu thong ké da bién, k§ thuat hoc may, ... dé
nang cao dd tin cdy cia mo hinh danh gia nguy co
sat 16 dat.
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trong nudc cua Quy Doi mai sang tao Vingroup.
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Abstract:
EFFECT OF RAINFALL DISTRIBUTIONS ON LANDSIDE SUSCEPTIBILITY
MAPPING USING FREQUENCY RATIO METHOD

Landslide is one of the most common disasters in the world, especially in tropical monsoon climate
regions like Vietnam. In this area, the effects of rainfall and its distribution to landslide are significant
to occurrence of landslides. This paper is more likely to focus on evaluating the influences of rainfall
and its distribution on landslide susceptibility by using the Frequency Ratio(FR) statistical model for a
case study of six mountainous districts in Quang Ngai province. The rainfall distributions which include
annual rainfall and antecedent rainfall were applied to achieve the research. The other landslide
causative factors such as elevation, slope, aspect, soil types, and land use are also taken into
consideration in creating landslide susceptibility maps. This FR model was trained and validated based
on 445 landslide sites using Arc GIS software. The AUC (Area Under the Curve) and LD (Landslide
Density) indexes were used for evaluating the performance of the FR model. Obtained results show that
developed landslide susceptibility map based on 3 days antecedent rainfall data (P= 50%) get better

AUC and LD indexes than using annual rainfall cases.
Keywords: Landslide Susceptibility Map, Frequency Ratio method, AUC, Landsilde density, Rainfall
distribution.
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