U’NG DUNG PHUO'NG PHAP AHP DE CHI TIET CAP DO RUI RO DO SAT LO
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Tém tat: Trong nhitng ndm gén ddy, sat I& & tinh Khdnh Hoa xuédt hién ngdy cang nhiéu va gdy thiét
hai rét Ién. Tuy nhién, cdp dé rdi ro do sat I& dat trong Quyét dinh 18/2021/Qb-TTg ngdy 22 thdng 4 ndm
2021 cta Thu twdng Chinh phu chua chi tiét nén gdy khd khdn trong céng tdc cdnh bdo cdp dé rii ro ciing
nhw phong chéng, trng phé & dia phuong. Do d6, xdy dung chi tiét cdp dé rdi do sat I& do mwa Ién cho tinh
Khdnh Hoa la rét cén thiét. Nghién ciru nay, cdp dé rii do sat I& ddt cho tinh Khdnh Hoa duoc xéy dung tir
cdc bén d6 dia hinh, dia chét, thé nhudng, thdm phd, st dung dét, sé liéu muwa va diéu tra xd héi hoc. Cdc
bén do dia chdt, dia hinh, thé nhwéng, thdm phu thuc vét va s6 liéu mua duoc st dung dé xdy dung bén doé
hiém hoa; cting vdi s6 liéu diéu tra xd héi hoc va bén do st dung dét duoc siv dung dé xdy dwng bén dbé chi
s6 rdi ro sat 16 bdng phwong phdp IPCC véi trong s6 dugrc tinh bdng phuong phdp phén tich hé théng phdn
cdp (AHP). Trong sé cdc thanh phén trong AHP duoc kiém tra vdi trén muwa Idn nhdt ndm 2018. Bé trong s6
dém bédo du tin cdy duoc st dung dé xdy dwng bén dd chi sé rdi ro va chi tiét cdp dé rdi ro dwa trén Quyét
dinh 18, phuong phdp théng ké.

Tir khéa: RUi ro thién tai, sat 16, tinh Khdnh Hoa.

1. bit van deé thyc vat va do6 am dat. Trong d6, lwvong nudc
Trong nhitng ndm gan day, thiét hai do sat trong dat (d6 am dat) phu thudc vao lugng mua
|& dat & tinh Khdnh Hoa xay ra ngay cang nhiéu thoi ky trudc, cuong d6 mua va lugng mua

trong dot mua hién tai. Viéc tinh todn luvgng
mua kha phirc tap; do d6, nghién clru d3 sir
dung lvgng mua 5 ngay 1én nhat dé tinh lwong
mua thoi ky trudc do thoi gian muwa Ién gay
sat I& & tinh Khanh Hoa thuong kéo dai 5 ngay,
lvgng mua hién tai dwgc dac trung bdi luvong
mua trong ngay, 6 gio' va 1 gi¢. Qua nhirng tran
mua I&n gdy sat | cho thay, lwong mua 6 gid cd
vai trd quan trong trong qua trinh gay sat 1& va
mua 1 gio dac trwng cho cwong dé mua.

DE& chi tiét cap dd rdi ro do sat |1&@ do mua
I&n can sir dung ban db6 chi tiét theo khéng gian
@y M e H e e ° L cla cac yéu to dau vao. Trong dd, ban do6 dia
kinh te, ) X? hoi va nang lyc Ipholng chong ng hinh duwgc sir dung la DEM 90 x 90 m, cac chi
phé dén cap do rii ro, cac yéu td ty nhién anh
huwdng dén nguy co sat |& cling khad phirc tap.

va hau qua ngay cang nghiém trong. Tuy nhién,
hién nay dy béo sat |& dat con han ché va canh
bdo véi do tin cay chua cao. Ngoai ra, cap do rai
ro do sat I& do mua trong Quyét dinh 18/2021/
QD-TTg ngay 22 thiang 4 ndm 2021 cta Thu
tuwdng Chinh phi chua chi tiét theo khéng gian,
nén cong tac phong chdng trng phé con gap khé
khan; bén canh do, cdp do sat |& trong Quyét
dinh 18 chi xét dén tac déng cla mua; trong khi
do, tac dong cla sat |& dat 13 qua trinh rat phirc
tap va chiu tdc dong cta nhiéu yéu t6 nén do tin
cay con han ché. Ngoai tac dong cla diéu kién

tiét nhat hién nay vdi ty 1& 1/25.000 cla cac yéu
t6 dia chat, thé nhudng va rirng (tham pha thuc

Nguy co hiém hoa do sat 10 dét chiu dnh hudng  \at) ban d6 sir dung dt va ban dd hanh chinh
cGa dia hinh, dia chat, thé nhudng tham phu cap x3. Cac yéu t6 duoc tinh todn bang ki thuat
- chodng chap ban d6 bang phan mém ArcGIS. Tuy
Lién he tdc gid: Bui Vén Chanh nhién, rdi ro thién tai trong dé cé rui ro do sat |&

Email: buivanchanh@gmail.com kha phirc tap do chiu su tac dong t6ng hop cac
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yéu td ty nhién va xa héi; do do, dé chi tiét cap
dd rui ro, nghién ctu d3 st dung phuong phap
clia IPCC [2].

Theo IPCC, rui ro thién tai la su tdng hop cua
céc yéu t6: Hiém hoa (H-Hazard), phoi bay (E-
Exposure), tén thwong (V-Vulnerability); tirc 1a R
= f(H,E,V). Trong cac thanh phan cla H, E, V con
cé nhiéu thanh phan va yéu té khac; tuy nhién,
cac thanh phan ciu thanh rdi ro kha phurc tap
va rat khé xac dinh mdre d6 quan trong cla tirng
thanh phan nhd hon [2]. D& xac dinh mic d6
quan trong nay, nhiéu nghién ctru d3 s dung
phuong phdp AHP (Phan tich hé théng phan
cip) dé tinh toan cac trong sé cla tirng yéu to,
thanh phan rdi ro.

2. Tinh toén chi sd rui ro do sat 1& do mwa Ién
& tinh Khanh Hoa
2.1. Co s& ly thuyét cda phwong phdp AHP

Phuong phép phan tich hé théng phan cép -
AHP (Analytic Hierarchy Process) dugc Thomas
L.Saaty dé xuat vao nhitng ndm 1970 va d3
dugc nhiéu nghién ciru ma rong, bd sung cho
dén nay. S&r dung AHP 13 dé dinh lwong cac wu
tién vé chat lwong gilra cac thanh phan chinh,
phu cling nhu cac chi s6 va thé loai. So sanh cap
cla mét tap céc ddi twong hodc tiéu chuan hodc
lva chon thay thé) dugc st dung dé xac dinh
trong s6 cla cac thanh phan. AHP cé 3 budc
thue hién: Phan tich, so sanh va téng hop do wu
tién [3, 5, 6].

Ung dung phuong phap AHP cho thdy mot
khu vic s8 nhan mot gid tri chi s6 rdi ro nhat
dinh (> 0), phu hgp véi muc dich tinh chi s6 rdi
ro phuc vu phong chéng thién tai. Vi vay, trong
nghién ctru s& st dung cong thirc cdng clia AHP
dé xac dinh chi s6 rdi ro do sat |& dat. Cu thé
nhu sau:

R=w,xH+wxE+w,xV (1)

Trong dé:

R: Chi s6 rdi ro do sat |1& dat tai nat j;

H Gié tri tiéu chi nguy co sat |1& dat;

E Gid tri tiéu chi do phoi nhiém;

V Chi s6 dé bj tén thu’dng,

w w, w,: Trong s6 cla 3 tiéu chi (tong gia
tri 3 trong s6=1).

Tinh dé bi t6n thuwong (V) thé hién muc tac
dong clha diéu kién kinh té& - x3 hoi va ndng luc
phong chéng & dia phuwong, dugc tinh nhu sau:

=Sxw+AXW, (2)

Trong do:

V: Chiso dé bj tén thwong tai nut j;
S: Gia tri tiéu chi tinh nhay cam;

A Gia trj tiéu chi kha nang thich ng;
ws, w,: Trong s6 cla 2 tiéu chi (t6ng gia trj 2
trong sé = 1).

Tinh nhay cdm (S) 13 biéu hién cla hé théng
xa hoéi théng qua cac hoat ddng séng cla con
nguwodi trwdce tai bién sat |& dat, gdbm 4 thanh
phan: Nhan khiu, sinh k&, k&t cdu ha tang va
moi trwong;

Sj=S.nij W +Sskxw +Scs X Wy, +
smtxwg (3)

Trong dé:

S Tiéu chi tinh nhay cam nat j;

5 nk Thanh phan nhan khau nat j;

S. sk Thanh phan sinh ké nut j;

S. cs Thanh phan co s& ha tang nut j;

S. mtj Thanh phan diéu kién méi trudng nut j;

W, o W W, W Trong s6 cla 4 thanh
phan (téng 4 trong s6 = 1).

Khd nang thich &ng véi sat |1&, gdm 4 thanh
phan: Diéu kién, kinh nghiém, sy hd tro va kha
nang phuc hoi.

+A htwaht/

(4)

A =A.dk xw .+A.kn.xw
J J A.dkj J
A.ph/.x w

A.phj

Trong do:

A Gid trj tiéu chi khad nang thich &ng nut j;

A d‘k Gia tri thanh phan diéu kién phong
chéng, ung phd sat & nit j;

A.kn: Gia tri thanh phan kinh nghiém phong
chdng, (rng phé sat 1& nut j;

A.ht: Gia tri thanh phan hd tro phong chong,
rng pho nut j;

A.ph: Gié tri thanh phan kha nang ty phuc
héi sau sat |& nat .

w, W, , W

A.dK Akr’ A.ht Aph
phan (téng 4 trong s6 = 1).

: Trong s6 cta 4 thanh
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Hiém hoa sat 1& (H) duoc hiéu nhu |a méi de
doa tryc tiép, bao ham quy md, mirc do sat va
phu thudc vao dia hinh, dia chat, thé nhudng,
tham phd, lvgng mua:

m
H = Z Hj; X wy; (5)
=1

Trong do:

H.: Gid tri nguy co sat |& tai nat j;

H,: Gid trj cac bién (i) tdc dong dén sat |6 tai
nuat j;

w,: Trong s6 cac bién tic dong dén sat |1& va
coténgla 1;

DO phoi bay E 1a tinh chat va mdre do ti€p xdc
cla hé théng vdi tai bién sat & dat, thé hién qua
cdc loai hinh sir dung dat. Gid trj tiéu chi do phoi
bay duogc xdc dinh tlr gid tri cac bién s dung
dat;

Cac bién, thanh phan cé th& nguyén khac
nhau, vi thé can chuan hda cac thanh phan rdiro
sat |& dat trwdce khi tinh todn. Trong nghién clru
nay da st dung phuong phdp danh gid chi sé
phat trién con ngudi (HDI) cia UNDP (2006) dé
chuan héa dir liéu. M6i phu thudc gilta cac tiéu
chi va cac bién trong cdc quan hé thuan - nghich
dugc sir dung dé tinh todn cac yéu té cha thanh
phan rui ro.

Ham quan hé thuan vdi rii ro va chuan héa
biéu dién bang cong thirc [3]:

X —min(X;;)

P — 6
Xij max(Xn-) — min(X;;) e

Mat khdac khi xem xét dén cac bién ma gid tri
cUa bién cang cao thi kha ndng rui ro cang thap
thi céng thirc ddi vdi ham quan hé nghich s& 13
(3]:

i = max(X{-j) - mintij-) 7

Trong do:

x.: Gia tri diém thit j thuoc bién thir i da
chuan hda;

X_: Gia tri diém thi j thudc bién thir i chua
chuan hda;

44 || TAP CHi KHOA HOC BIEN POI KHi HAU

Max{X }. Gia tri I&n nhat thudc bién thir i
chua chuan hoa;

Min{X}: Gia tri nhé nhat thudc bién the i
chwa chuan héa.

T&r hai céng thirc (6 va 7) cho thay céc gia
tri chudn héa cla cac bién thu dwoc nam trong
khodng tlr 0 dén 1 va sau budc tinh nay thiét 1ap
duogc bd gia tri cac bién dugc chuan héa.

2.2. Xdy dwng bdn dd chi s6 hiém hoa

Thanh phan hiém hoa duwoc tinh toan tir cac
ban d6 tw nhién va s6 liéu mwa. Nguy co sat |&
dat phu thudc vao dé déc, dia chat, thd nhudng,
thdm ph( thyc vat va d6 4m cla dat; trong do,
ddé déc duoc tinh tir ban d6 DEM 90 x 90 m
(Hinh 1), ban d6 dia chat va thé nhudng duoc
m3 héa trén co s& dic tinh co ly cta tirng loai
tram tich, ban d6 tham pha thwc vat dwoc ma
héa dua trén mirc d6 che phd cda la cdy theo
bang phan loai clia FAO. D6i v&i d6 am dat duoc
chi phéi bdi lwvgng mua; do d6, nghién clru sir
dung s6 liéu muwa dé tinh toan. Tuy nhién, sé liéu
mua dugc thu thap tai cac tram la dang diém.
Nghién ciru d3 s&r dung phuwong phap nghich
dao khoang cach (IDW) dé ndi suy muwa phan
b6 & tinh Khdnh Hoa tir cc tram khi twong Nha
Trang va Cam Ranh, tram thdy vdn Dong Trang
va Ninh Hoa, cic diém do muwa nhan dan b3
Ban, Hon Khdi, Khanh Vinh, Khanh Son. Ngoai
ra, s6 lidu vé lvgng mua quan trac tai cac tram
1an can tinh Khanh Hoa cling dwoc thu thap, bao
gdm: Tram khi twgng M’drak (Pak L3k), tram
thay van Clng Son va diém do mua Hoa Dong
(Pha Yén), diém do mua Phudc Binh va Phuéc
Chién (Ninh Thuan). D liéu dia hinh, dia chat,
thé nhudng va tham phd thyc vat cé sy bién déi
cham theo thoi gian va it bién d6i theo khéng
gian; bén canh d6, lwvgng mua cé sy thay déi rat
manh va cé tac dong kha phirc tap. Do do, luvong
mua s dung trong tinh todn duoc phan chia
theo céc thoi doan khic nhau bao gdbm: Mua 1
gio I&n nhat (Hinh 2), mua 6 gio’ Ién nhat (Hinh
3), mua 1 ngay ldn nhat (Hinh 4) va mua 5 ngay
I&n nhat (Hinh 5). T s8 liéu mua quan trac tai
cac tram trén da tinh toan dugc muwa &ng vdi
cdc tan suat 1%, 3%, 5%, 10% va tran mua ldn
nhat ndm 2018.
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Hinh 3. Phdn b6 mua 6 gi¢r Ién nhét ném 2018

Hinh 4. Phén bé mwa 1 ngay Idn nhdt ndm 2018
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Hinh 5. Phdn b6 mwa 5 ngay I6n nhét ném 2018

Ap dung cong thirc (5) clia AHP xay dung
dugc ban d6 chi s6 hiém hoa (Hinh 6) tir bd
trong s6 va ban do chi sé thanh phan, hiém hoa
duoc tinh nhu sau:

[HiéEm hoa] = 0,2 x [Pé dbc] + 0,1 x [Th6
nhuwéng] + 0,35 x [Pja chdt] + 0,35 x [Mua]

Trong dd, chi s6 muwa dugc tinh nhu sau:

[Muwa] = 0,1 x [Mwa 5 ngay] + 0,3 x [Mua 1
ngay] + 0,4 x [Mwa 6 gio] + 0,2 x [Muwa 1 gio]

2.3. Xdy dwng ban db chi sé phoi bay
Thanh phan phoi bay cua rdi ro ddc trung
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Hinh 6. Bén d6 chi sé hiém hoa sat I& do mua Ién
tinhh Khdnh Hoa nédm 2018

cho mirc d6 16 dién va dnh hudng clha tai san,
con ngudi trudc hiém hoa. Viéc xac dinh d6i
twong, khdi lvong, gid tri tai san phuc vu tinh
todn thanh phan phoi bay rat phirc tap va kho
khan do nhiéu loai tai san bién ddng theo thoi
gian nhu giao thong, hoa mau, hang hoéa.

Do gid¢i han vé di¥ liéu diéu tra va dé don
gidn héa tinh toan, thanh phan phoi nhiém
duoc xac dinh tir badn d6 s dung dat va ma héa
thubc tinh theo mirc d6 quan trong, muc dich
str dung dat. Mirc d6 quan trong nhu sau: (1)
D4t tréng va sdng ngdi, (2) DAt rirng va cay cong
nghiép, (3) Dat ndng nghiép, (4) D4t & va dé thi,
(5) B4t céng cong, (6) DAt an ninh quéc phong
[3]. T&r bdn @6 st dung dat tinh todn duoc ban
dd chi s6 phoi bay nhu Hinh 7.




T T
59070 Bgs g Gzgn

2.4. Xdy dwng bén db chi sé tinh dé bj ton
thuong

Chi s6 dé bj tén thwong duogc tinh toan tir
chi s6 tinh nhay cdm va kha nang thich &ng, cac
chi sé thanh phan nay duoc tinh toan tir s6 liéu
diéu tra xa hoi hoc va nién gidm théng ké. Sé liéu
diéu tra x3 héi hoc dwoc thyc hién trong dé tai
"Phan vlng nguy co va lap ban d6 canh bao sat
|& dat, da do mua & tinh Khanh Hoa”. Trong d46,
trén dia ban tinh Khanh Hoa diéu tra & 70 x3,
téng s6 phi€u phat ra 1a 427 phiéu.

Trong cac thanh phan tinh nhay cdm va kha
nang thich &ng con cé nhiéu yéu t8. Cu thé,
thanh phan tinh nhay cdm gém cac nhém: (1)
Nhém dan sinh (Snk) véi cac yéu t6: Dan s6
(S.nk1), s& hd (S.nk2), s& dan bj ngap (S.nk3), ty
|& hd nghéo (S.nk4), ty 1é gidi tinh (S.nk5), lao
dong (S.nk6), dan tri (S.nk7); (2) Nhém sinh ké
(Ssk) véi cac yéu t8: Thu nhap chinh (S.sk1), mic
séng hd gia dinh (S.sk2), thu nhap binh quan
dau ngudi (S.sk3), thu nhap binh quan ho gia
dinh (S.sk4), ty 1& cong nghiép (S.sk5), ty 1é dich
vu (S.sk6), ty 1&é ndng nghiép (S.sk7); (3) Nhém

Hinh 7. Ban d6 chi sé phoi bay & tinh Khdnh Hoa

co s& ha tang (Scs) véi cac yéu td: Nha & (S.cs1),
théng tin (S.cs2), giao théng (S.cs3), y té (S.cs4),
bac sT (S.cs5); (4) Nhédm moi truong (Smt) vdi
cdc yéu t6: Rirng (S.mtl), ngudn nuwdc (S.mt2),
dich bénh (S.mt3), méi trudng séng (S.mt4).
Thanh phan kha nang thich (rng gébm cac nhom:
(1) Nhém kha nang &ng phé (Adk) véi cac yéu
t6: Nhu yéu pham (A.dk1), phwong tién (A.dk2),
kha nang phong chéng (A.dk3), dw bdo ngap lut
(A.dk4), cong trinh phong chéng (A.dk5), cong
trinh cong cong (A.dk6); (2) Nhém kinh nghiém
phong chdng (Akn) vai cac yéu td: Kinh nghiém
phong chéng (A.kn1), khd ndng bdo vé tai san
(A.kn2), bién phap ng phd (A.kn3); (3) Nhém
hd tro ing phd (Aht) véi cac yéu td: Tap huan
&ng phé (A.htl), hd tro cdng dong (A.ht2), hd
trg chinh quyén (A.ht3); (4) Nhém phuc héi sau
thién tai (Akp) vé&i cac yéu t6: Sinh hoat (A.kp1),
san xuat (A.kp2), strc khoe (A.kp3), moi trwong
(A.kp4). Trong sb céc yéu td trong thanh phan
tinh nhay cdm va kha ning thich &ng bang
phuong phap AHP dugc thé hién & Bang 1 va 2
dudi day [3, 5, 6]:

TAP CHi KHOA HOC BIEN D81 KHi HAU || a7
S6 25 - Thang 3/2023 ||




Bdng 1. Trong s6 thanh phdn tinh nhay cam

Thanh phan S.nkl S.nk2 S.nk3 S.nk4 S.nk5 S.nk6 S.nk7
Trong sé 0,09 0,11 0,18 0,19 0,21 0,12 0,1
Thanh phan S.skl S.sk2 S.sk3 S.sk4 S.sk5 S.sk6 S.sk7
Trong s6 0,21 0,21 0,18 0,08 0,11 0,11 0,1
Thanh phan S.csl S.cs2 S.cs3 S.cs4 S.cs5 S.mtl S.mt2
Trong s6 0,28 0,16 0,20 0,20 0,16 0,19 0,21

Thanh phan S.mt3 S.mt4 Snk Ssk Scs Smt
Trong s6 0,31 0,29 0,28 0,29 0,22 0,21
Bdng 2. Trong s6 thanh phdn kha nédng thich trng
Thanh phan A.dkl A.dk2 A.dk3 A.dk4 A.dk5 A.dk6 A.knl
Trong sd 0,18 0,09 0,21 0,11 0,20 0,21 0,39
Thanh phan A.kn2 A.kn3 A.htl A.ht2 A.ht3 A.kpl A.kp2
Trong s6 0,29 0,32 0,22 0,30 0,48 0,21 0,30
Thanh phan A.kp3 A.kp4 Adk Akn Aht Akp
Trong s& 0,29 0,20 0,24 0,26 0,28 0,22
Ap dung cong thirc (2) cha AHP xay dung va kha néng thich &ng, céng thirc tinh nhu sau:
duwoc ban d6 chi s6 tinh dé bi t6n thuwong (Hinh [Tén thwong] = 0,6 x [Tinh nhay cdm] + 0,4 x
8) tlr bd trong s6 va ban d6 chi sé tinh nhay cdm [Khd nding thich trng]
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Hinh 8. Ban d6 chi s6 tinh dé bj tén thuong & tinh Khdnh Hoa
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2.5. Kiém tra chi sé rii ro

T cac ban d6 chi sd hiém hoa, tinh dé bj ton
thuong va phoi bay, nghién ciru da xay dung
duwoc bdn d6 chi s rui ro theo cdng thive (2) va
trong sé theo phuong phap AHP nhu sau:

[RUi ro] = 0,25 x [T6n thwong] + 0,35 x [Hiém

Trong s6 cac chi s6 thanh phan va téng hop
clia rdi ro sau khi tinh todn bang phwong phép
AHP duoc hiéu chinh théng qua trdn mua Ién
nhat ndm 2018. Chi sé rui ro sau khi tinh todn
bang céng thirc cta IPCC dwoc trich xuat tai cac
vi tri d3 xdy ra sat |& ndm 2018, sau khi hiéu

hoa] + 0,4 x [Phoi bay] chinh dugc két qua trong Bang 3 va Hinh 9.
Bdng 3. Trich xudt chi s6 rdi ro tai vi tri xdy ra sat I& ndm 2018

STT Vi tri Chi sé Thiét hai
1 Hoang Phu 0,32 -0,62 3 ngudi
2 Pudng Dé 0,29 - 0,42 2 nguoi
3 Lam TV Ni 0,33-0,52 2 ngudi
4 Trudng Son 0,30-0,47 1 nguoi
5 Phudc Ha 0,38-0,49 4 nguoi
6 Vinh Tho 0,30-0,41 2 nguoi
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Hinh 9. Bén dé chi sé rui ro sat I& do muwa Ién tinh Khdnh Hoa nédm 2018

2.6. Phén cép dé rdi ro sat I& tinh Khdnh Hoa

Cap dd rdi ro thién tai dwoc chia thanh 5
cap theo Quyét dinh 18, mdi cap cé gia tri mau
tuwong &ng nhu sau: (1) Cap 1: Mau xanh duwong
nhat I3 rdi ro nhé, (2) Cap 2: Mau vang nhat |3
rui ro trung binh, (3) Cap 3: Mau da cam la rdi ro

I&n, (4) Cap 4: Mau dé la rdiro rat 16n, (5) Cap 5:
mau tim 1a thdm hoa. Ban db6 chi tiét cap do rui
ro sat 1& do mua lén & tinh Khanh Hoa duoc xay
dung tlir bdn d6 chi s6 rdi ro va phan ngudng chi
s& bang ham phan b6 xac xuat nhj thire [1] va bo
chi sé sat |& dat do muwa cla tran mua |&dn nhat
nam 2018 dya trén Quyét dinh 18 (Hinh 10).
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Hinh 10. Phén b6 xdc sudt nhi thic lién tuc

Chia tan suét Iy tich trén thanh 3 phan bang
nhau, phan 1 cé tan sut gan 0% dén 33,33%,
phan 2 cé tan suat tir 33,33% dén 66,67% va
phan 3 cd tan suat 66,67% dén gan 100%. Gia tri
chi s6 rui ro téng hop trong khoang tan suat tir
33,33% dén 66,67% tuwong duong véi cap do rui
ro thién tai cdp 3 theo Quyét dinh 18. Trj s6 chi
s rdi ro téng hop & tan suat 33,33% 13 0,30, tan
suat 66,67% |a 0,45. Chi sé c6 tan suat 1én hon
66,67% c6 cap do rdiro do sat 1& & cap 3.

Phan cap dd rdi ro tir chi sd rdi ro nhw sau:

- Chi s6 rui ro: < 0,10 - Khéng rui ro

-Chisé ruiro:0,10-0,30 > Cap 1

- Chisé ruiro:0,30-0,45 > Cap 2

- Chis6 ruiro: >0,45 > Cap 3
3. Két qua chi tiét cap do rdi ro sat |1& do mua
I&n & tinh Khanh Hoa

Trén dia ban tinh Khanh Hoa chi yéu c6 cap
dd rdi ro cap 1 va phan bé & khu vuc d6i nui;
trong d6 khu vuc vung nui phia Tay Bic thj x3
Ninh Hoa, huyén Van Ninh va khu vuc vung nui
phia Tdy Nam huyén Khanh Vinh va Khanh Son
c6 cap d6 1, phan b6 rong. Mac du khu vue doi
ndi ¢4 d6 déc va lvgng mua 1dn nén cd nguy
co sat |& cao hon khu vye chdn ndi nhung do
khu vic nay dan cu rat thua thét, kinh té - x3
hoi khéng phat trién, dat chd yéu st dung vao
muc dich tréng cdy nén cap do rui ro 1a nhé nhat
trong thang cdp do rdi ro theo Quyét dinh 18.
Khu vuc cé cap d6 rdi ro cdp 2 phan bd xen k&
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V@i cip dé rdi ro cdp 1 va phan bd chld yéu &
chan ndi cda thanh phé Nha Trang va huyén
Dién Khanh. Mac du & khu vyc nay cé dod déc
khéng I&n nhwng tham phd bi suy giam manh,
dia chat va thé nhudng kém nén cé nguy co sat
|& cao; cung vai d6 1a kinh té - x3 hdi phat trién,
c6 déng dan cu va nhiéu cong trinh quan trong
nén cap dd rdi ro cao hon. Khu vuc ¢é cap do
rdi ro cap 3 rat nhd chd yéu & thanh phé Nha
Trang va khu virc ¢ can ct quan sy. Nhirng khu
vire nay vé diéu kién ty nhién va nguy co sat |&
tuong ty nhu khu vure cé cap d6 rii cdp 2 nhung
c6 cdng trinh quan trong va mat dé dan cu rat
doéng.

Tan suat mua 10%, rdiro cdp 112 271.355 ha,
rdi ro cdp 2 1a 41.005 ha va rdiro cap 3 1a 1.893
ha; tan sudt mwa 5%, rdiro cap 113 264.781 ha,
rdi ro cap 2 13 47.559 ha va rui ro cap 3 13 2.309
ha; Tan suit mua 3%, ruiro cap 113 258.443 ha,
rdi ro cdp 2 14 52.110 ha va rdiro cap 3 13 4.384
ha; Tan suit muwa 1%, rui ro cap 113 254.544 ha,
rdi ro cap 2 13 55.568 ha va rui ro cap 3 13 5.074
ha. Lwong mua ting dan tir tan suat 10% dén
1% d3 gidm khu vue cé rdi ro cdp 1 va tang khu
viee rli ro cap 2 va 3; trong d6, vung rdi ro cap
1 gidm nhe va rli ro cdp 2, cap 3 ting manh tw
tan suat 10% lén 3%, tuy nhién dén cac tan suat
3% va 1% murc d6 bién ddi nay nhod hon. Ban do
chi tiét cap d6 rui ro do sat 1& do mua 1&n theo
cac tan suat & tinh Khanh Hoa dwoc thé hién tir
Hinh 11 dén Hinh 14.
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4. K&t luan

1. Nghién ctru d3 xdy dwng dwoc ban do chi
tiét cap d6 rui do sat |& theo cdc tan suat mua
& tinh Khanh Hoa va cd thé sir dung két hop vdi
cac phuong phap du bao dinh lvgng mua dé
canh bdo rui ro phuc vy phong chéng, &rng pho.

2. Cap d6 rui ro sat 1& phu thudc chd yéu vao
dit liéu mua; tuy nhién cac tram do mua & tinh
Khanh Hoa kha it; do d6, can két hop vdi dit liéu
dinh lwgng tlr tram radar HOn Tre.

3. Khu vuc sat 1& nguy hiém va cip do rii cap
3 chd yéu & chan ndi la noi cé d6 déc khéng 1én
nhung chiu tdc déng manh cla hoat déng kinh
té€ - x3 hoi.

4. Ving c6 nguy co sat |1& cao chd yéu & khu
vue chan ndi ¢ hoat dong san 13p dé xay dung
cong trinh; do d6, d& dam bao an toan va giam
cdp d6 rdi ro can quy dinh méat dé xay dwng phu
hop déng thoi c6 gidi phdp chéng sat |1& hiéu
qua.
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APPLYING AHP METHOD FOR DETAIL RISK LEVELS BY LANDSIDE
IN KHANH HOA PROVINCE
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Abstract: Recently, landslide in Khanh Hoa province has occurred more frequently cause significant
impacts and damage. However, landslide risk level category in The Decision 18/2021/Qb-TTg April 22-2021
of The Prime Minister isn’t detailed so it is difficult to warn risk levels and preparedness, response to landslide
in the locality. Therefore, establishing landslide risk levels map by heavy rain in Khanh Hoa province which
is very necessary. This research, risk levels in Khanh Hoa province is established from topographic, geology,
soil, land cover, landuse maps, rainfall and sociological survey data. Geology, topographic, soil, land cover
maps and rainfall data are used to establish hazard map. The hazard map is combined with sociological
survey data and landuse map to establish landslide risk index map which is calculated by IPCC method.
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Besides, weights of components in IPCC is calculated by the Analytic Hierarchy Process (AHP) method.
The weights of components were tested with the heaviest rainfall in 2018. Sufficiently reliable weights of
components are used to establish a risk index map, the risk index is divided threshold based on The Decision
18/2021/QD-TTg and statistics index from landslide risk map.

Keywords: Hazard risk, Landslide, Khanh Hoa province.
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