Nghién cuu

UNG DUNG PHUONG PHAP AHP PE CHI TIET CAP PO RUI
RO DO SAT LO O THANH PHO NHA TRANG
Vo Anh Kiét, Bui Van Chanh
bai Khi tugng Thuy van khu vuc Nam Trung Bo
Tém tit
Trong nhitng nam gan day, sat 16 ¢ thanh phé Nha Trang xudt hién nay cang
nhiéu va gdy thiét hai rat I6n. Tuy nhién, cdp do rii ro do sat 16 dat trong Quyét dinh
18/2021/0D-TTg ngay 22 thing 4 ndam 2021 ciia Thii twéng Chinh phii chwa chi tiét
nén gay khé khan trong céng tdc canh bdo cdp do rii ro ciing nhw phong chong, iing
phé ¢ dia phirong. Do dé, xdy dung chi tiét cdap dé rii do sat 16 do mua Ién & Nha
Trang la rdt can thiét. Nghién citu nay, cdp dg rii do sat 16 dét & thanh phé Nha Trang
dwoc xay dung tur cdac ban dé tw nhién, ban do sir dung dat, s6 liéu mwa va s6 liéu diéu
tra xda hoi hoc. Cdc ban do dia chat, dia hinh, tho nhuwong, tham phu thuc vat va s6
lieu mua dwoc s dung de xday dung ban do hiém hoa, cung voi s6 liéu diéu tra xa hoi
hoc va ban dé sir dung ddt dwoc sir dung dé xdy dung ban do chi s6 riii ro sat 16 bang
phuong phdp phén tich hé théng phan cdp (AHP). Trong sé cdc thanh phan trong AHP
dwoc kiém tra véi tran mua Ién nhat nam 2018. Bé trong s6 dam bdo du tin cay duoc
sir dung dé xdy ding ban do chi sé riii ro va chi tiét cap do rii ro duea trén Quyét dinh
s6 18/2021/ OP-TTg ciia Thii twéng Chinh phii va phwong phdp thong ké.
Tir khéa: Rui ro thién tai; Sat 16; Ban d6 chi sé rui ro.
Abstract
Applying AHP method for detail risk levels by landslide in Nha Trang city

Recently, landslide in Nha Trang city has occurred more and more caused great
damage. However, risk levels by landslide in the Decision 18/2021/QD-TTg on 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 risk
levels map by landslide by heavy rain in Nha Trang city which is very necessary.
This research, risk levels in Nha Trang is established from natural map, landuse
map, rainfall data and sociological survey data. Geological, topographical, soil,
forest maps and rainfall data are used to establish hazard map; Combine with
sociological survey data and landuse maps were used to establish landslide risk
index map which is used by the Analytic Hierarchy Process (AHP) method. The
weights of components in the AHP were tested with the heaviest rainfall in 2018.
Sufficiently reliable weights in the AHP is used to establish a risk index map and
detailed risk levels based on Decision 18/2021/QD-TTg of the Prime Minister and
statistical method.

Keywords: Hazard risk; Landslide; Risk index map.
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1. Pit van dé

Trong nhitng nam gan déy, thiét hai
do sat 1¢ dat & thanh phé Nha Trang xay
ra ngdy cang nhiéu va hau qua ngdy cang
nghiém trong. Tuy nhién, hién nay du
bdo sat 16 dat con han ché va canh béo
v6i1 do tin cdy chua cao. Ngoai ra, cép do
rii ro do sat 16 do mua trong Quyét dinh
18/2021/QD-TTg ngay 22 thing 4 ndm
2021 cua Thu tudng Chinh phu quy dinh
vé du béo, canh bdo, truyén tin thién tai
va cAp do rui ro thién tai chua chi tiét theo
khong gian, nén cong tic phong chdng
ung pho con gap kho khan. Bén canh do,
cip do sat 10 trong Quyét dinh sb 18 chi
xét dén tac dong cuia mua, khi do sat 1o
dat 12 qua trinh rt phtic tap va chiu tac
dong cta nhiéu yéu t6 nén do tin cdy con
han ché. Ngoai tic dong cua diéu kién
kinh té - xd hoi va nang luc phong chong
mg phé dén cap do rui ro, cac yéu td tu
nhién anh hudng dén nguy co sat 16 ciing
kha phirc tap. Nguy co hiém hoa do sat 10
dat chiu anh hudng cua dia hinh, dia chat,
thd nhudng tham phu thuc vat va do 4m
dat. Trong d6, lugng nudc trong dat (46
am dr?it) phu thude vao luong mua thoi ky
trudc, cuong do mua va luong mua trong
dot mua hién tai. Viéc tinh toan lugng
mua kha phuc tap, do d6 nghién ctru da st
dung luong mua 5 ngay 16n nhét dé tinh
lugng mua thoi ky trudce do thoi gian mua
16n giy sat 16 & Nha Trang thuong kéo
dai 5 ngay, lugng mua hién tai dugc dac
trung boi lugng mua trong ngay, 6 gio va
1 gi0. Qua nhiing trdn mua 1on gay sat 1o
cho thdy, lugng mua 6 gid c6 vai tro quan
trong trong qud trinh gy sat 16 va mua 1
gi0 dac trung cho cuong dd mua.

Dé chi tiét cap do rui ro sat 10 dit, da
do mua 16n can sir dung cic ban d6 chi
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tiét theo khong gian cia cac yéu t6 dau
vao. Trong d6, ban d6 dia hinh duoc s
dung 14 DEM 30 x 30 m, cac ban do dia
chét, thd nhudng, rung, su dung dat va
ban d6 hanh chinh cip xa ty 1& 1/25.000
dé xac dinh cac chi s6 yéu t6 cua cac thanh
phan hiém hoa, tinh phoi bay, tinh dé& bj
t6n thuong,... Céc chi sb yéu t§ dugc tinh
toan bang ky thuat chdng chap ban do
bang phan mém ArcGIS. Tuy nhién, rii
ro thién tai trong d6 c6 rai ro do sat 16 kha
phtc tap do chiu sy tac dong tong hop cac
yéu to tu nhién va xa hoi. Do d6, dé chi
tiét cap do rui ro, nghién ctru di s dung
phuong phap cua IPCC [2].

Theo quan diém ctia IPCC, rui ro thién
tai 13 sy tong hop cua cac yéu t6: Hiém
hoa (H - Hazard), phoi bay (E - Exposure),
t6n thuong (V - Vulnerability); tirc 1a R =
f(H,E,V). Trong cac thanh ph?m cua H, E,
V con ¢6 nhiéu thanh phan va yéu t6 khac,
tuy nhién cac thanh phan cu thanh rai ro
kha phirc tap va rat khé xac dinh murc
d6 quan trong cua ting thanh phan nho
hon [2]. Pé xac dinh muac d6 quan trong
nay, nhiéu nghién ctru da sir dung phuong
phap AHP (phan tich hé théng phan cap)
dé tinh toan cac trong s cua ting yéu to,
thanh phan i ro.

2. Tinh to4n chi sé rii ro do sat 16
do mura 16n ¢ thanh phé Nha Trang

2.1. Co s6 Iy thuyét phwong phdp
AHP

Phuong phap phan tich hé théng phan
cip - AHP (Analytic Hierarchy Process)
dugc Thomas L.Saaty dé xuét vao nhiing
nim 1970 va da dugc nhiéu nghién ctru
mo rong, bd sung cho dén nay. Sir dung
AHP 1a dé dinh luong cac wu tién vé chat
luong giita cac thanh phan chinh, phu
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cling nhu cac chi s6 va thé loai. So sanh
cap cua mot tap céc doi tugng hoac ti€u
chuan hoac lya chon thay thé) dugc st
dung dé xac dinh trong sb cua cac thanh
phﬁn. AHP c¢6 3 budce thue hién: Phan tich,
so sanh va tong hop d6 uu tién [3, 5, 6].

Ung dung phuong phip AHP cho
thidy mot khu vuc sé nhan mot gia tri chi
sO rui ro nhat dinh (>0), phit hop véi muc
dich tinh chi s6 rui ro phuc vu phong
chéng thién tai. Vi vdy, trong nghién ciru
s& sir dung cong thirc cong cia AHP dé
x4c dinh chi s6 rti ro do sat 1& dat. Cy thé
nhu sau:

R=w, (1)
Trong do R, - Chi s rui ro do sat lo
dat tai nt j.

><H +w, ><E +w, ><V

H, - Gi4 tri tiéu chi nguy co sat 1¢ dét.

E, - Gia tri tiu chi d6 phoi nhiem.

V, - Chi s6 dé bi ton thuong.

 Wip Wi Wy - Tropg sO cua 3 tiéu chi
(tong gia tri 3 trong s6 = 1).

- Tinh dé bi tén thuong (V) thé hién
muc tdc dong cuia dieu kién kinh t€ - xa hoi
va nang lyc phong chong ¢ dia phuong,
dugc tinh nhu sau:

V S X wg+ A W, 2)

Trong do Vj - Ch1 s6 d& bi ton
thuong tai nut j;

S, - Gia tri tiéu chi tinh nhay.

A - Gia tri ti€u chi kha nang chong
chiu.

W, W, - Trc:)ng s6 cua 2 tiéu chi (tong
gia tri 2 trong s6 = 1).

- Tinh nhay S 1a biéu hién cua hé
thong x@ hoi thong qua cac hoat dong
song cua con nguoi trudce tai bién sat 1o
dat, gobm 4 thanh phan: Nhan khau, sinh

ke, két cau ha tang va moi truong.

S, =S.nk x wy .+ S.sk x ws_Skj + 3)
S.es, X W . + Smt. X wg .

Trong do: S, - Tiéu ch1 tinh nhay nut j.

S.nkj - Thanh phan nhan khau nut j.

S.skj - Thanh phan sinh ké nut j.

S.cs, - Thanh phan co s ha tang nut j.

S.mt, - Thanh phan diéu kién moéi
truong nut j.

Wsae W Wsew Ws Trong s6 cua 4
thanh phén (tong 4 trong s6=1).

Dé 131 ton Fhu’cmg do sat 10, gém 4
thanh phan: Diéu kién, kinh nghiém, su
ho trg va kha nang phuc hoi.

A =Adkxw, . +Aknxw )

Aht, X W, +Aph W oni

Trong dé: A Gia tri tiéu chi kha
nang chong chiu nut j.

A.dk, - Gia tri thanh phan diéu kién
phong chong, img pho sat 16 nut j.

Akn, - Gia tri thanh phan kinh
nghiém phong chéng, tmg phé sat 16 nut j.

Aht - Gia tri thanh phan hd trg
phong chong, ung pho nut j.

A.phi - Gia tri thanh phan kha ning
tu phuc hoi sau sat 16 nat j.

A.knj +

Wade Waiw Wane Wa Trong s6 cua
4 thanh phan (tong 4 trong s6 = 1).

- Hiém hoa do sat 16 (H) dugc hiéu
nhu 13 méi de doa truc tiép, bao ham quy
mo, muc do sat va phu thudc vao dia
hinh, dia chit, thé nhudng, tham phu,
lugng mua:

m
H] = ZHU X Wij
j=1

Trong do: H, - Gia tr1 nguy co sat 1o
tai nut j.

)
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H, - Gié trj cdc bién (i) tac dong dén
sat 1o tai nut j.

W, - Tropg sb cac bién tac dong dén
sat 1o va cd tong 1a 1.

- D6 phoi bay E 1a tinh chat va mirc
d6 tiép xtc cia hé thong vdi tai bién sat
16 dét, thé hién qua cac loai hinh sur dung
dat. Gia tri tiéu chi do phoi bay duogc xac
dinh tir gia tri cac bién su dung dat.

Céc bién, thanh phan c6 thir nguyén
khéc nhau, vi thé can chuan hoa céc thanh
phéan rii ro sat 1o dat trude khi tinh toan.
Trong nghién ctru nay su dung phuong phap
danh gia chi sb phét trién con ngudi (HDI)
ctia UNDP (2006) dé chuan hoa dit liéu. Méi
phu thudc giita cc tiéu chi va cac bién trong
cac quan h¢ thuan - nghich dugc str dung dé
tinh toan cac yéu t6 ctia thanh phén rii ro.

+ Ham quan hé thudn véi rii ro va
chuan hoa biéu dién bang cong thirc [3]:
X —min(X;;)

B max(Xij) — min(X;;)

Xij (6)
+ Mt khac khi xem xét dén c4c bién
ma gia tri ciia bién cang cao thi kha ning
riii ro cang thap thi cong thirc d6i v6i ham
quan h¢ nghich s€ 1a [3]:
oo = maX(Xl-j) _XU
Y max(Xij) — min(X;;)

(7

’ Trong do: X, - Gia tri diém thir j thudce
bién thtr 1 da chuan hoa.
X; - Gia trj diém thu j thude bien thi
i chua chuan hoéa.
~ Max{X,} - Gia trj I6n nhat thudc
bién thir i chua chuan hoa.
~ Min{X,} - Gi4 tri nho nhit thudc
bién thir 1 chua chuan hoa.
Tur hai cong thic (6) va (7) cho théy
cac gia tri chudn héa cia cac bién thu
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duge ndm trong khoang tir 0 dén 1 va sau
budc tinh nay thiét 1ap duogc bo gia tri cac
bién duge chuin hoa.

2.2. Xay dung ban dé chi tiét chi sé
hiém hoa

Thanh phan hiém hoa dugc tinh toan
tlr cac ban do ty nhién va sé liéu mua.
Nguy co sat 1o dat phu thudc vao do déc,
dia chéat, tho nhudng, tham phu thuc vat
va do 4m cua dat, trong d6 do dbc duogc
tinh tr ban d6 DEM 30 x 30 m, ban do
dia chét va thd nhudng dugc ma hoa trén
co s¢ dic tinh co ly cua ting loai tram
tich, ban do tham phu thuc vat dugc ma
héa dya trén muc d§ che phu cua 14 cay
theo bang phén loai cia FAO. Déi véi do
am dat duoc chi phéi boi luong mua. Do
d6, nghién ciru sir dung s6 liéu mua phan
bd dé tinh toan. Tuy nhién, sé liéu mua
duogc thu thép tai cac tram la dang diém,
nén nghién ctru da st dung phuong phap
nghich dao khoang cach (IDW) dé ndi suy
mua phan b & thanh phd Nha Trang tir cc
tram khi tuong Nha Trang, tram thuy van
Péng Trang va Ninh Hoa, trong d6 tram
Nha Trang c¢6 anh hudng chu yéu dén két
qua phan bé mua. Dit liéu dia hinh, dia
chat, thd nhudng va tham pha thuc vat ¢6
su bién ddi cham theo thoi gian va it bién
d6i theo khong gian. Bén canh d6, luong
mua c6 su thay d6i rat manh va cé tac
dong khé phuec tap. Do d6, lugng mua st
dung trong tinh toan dugc phan chia theo
céc thoi doan khac nhau bao gém: Mua 1
gio 16n nhét, mua 6 gio 16n nhat, mua 1
ngay 16n nhat va mua 5 ngay 16n nhat. Tir
s6 liéu mua quan tric tai cac tram trén da
tinh toan dugc mua Ung véi cic tan suat
1%, 3 %, 5 %, 10 % va tran mua 16n nhat
nam 2018.
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Hinh 1: Bin do DEM 30 x 30 m thanh phé Nha Trang
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Hinh 4: Lwong mwa 1 ngay 16n nhit tram
Nha Trang
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Ap dung cong thuc (5) cua AHP,
trong s cac thanh phin va chi sé mua,
hiém hoa nhu sau:

[Hiém hoa] = 0,2 x [Dd dbc] + 0,1 x
[Tho nhudng] + 0,35 x [Dia chat] + 0,35
X [Mua]

596000 59890 6000 6020
s L
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Trong d6, chi sb mua duoc tinh
nhu sau:

[Mua] = 0,1 x [Mua 5 ngay] + 0,3 x
[Mua I ngay] + 0,4 x [Mua 6 gio] + 0,2
[Mua 1 gio]
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Hinh 6: Bén dé chi sé hiém hoa sat I6 do muwa Ién thanh phé Nha Trang nim 2018

2.3. Xay dung ban do chi so phoi
bay

Thanh phan phoi bay cia rii ro dic
trung cho muc d6 10 dién va anh huong
clia tai san, con ngudi trudc hiém hoa.
Viée xac dinh d6i tuong, khéi luong, gia
tri tai san phuc vu tinh todn thanh phén
phoi bay rat phtrc tap va khé khan do nhiéu
loai tai san bién dong theo thoi gian nhu

giao thong, hoa mau, hang héa. Do gidi
han vé dit liéu diéu tra va dé don gian hoa
tinh todn, thanh phan phoi nhiém duoc
xéc dinh tir ban dd sir dung dat va ma hoa
thudc tinh theo muc d§ quan trong, muc
dich sir dung dat. Mitc d6 quan trong nhur
sau: (6) D4t an ninh qudc phong, (5) Dt
cong cong, (4) Pat ¢ va do thi, (3) Dat
néng nghiép, (2) Pt rimg va cdy cong
nghiép, (1) Dt tréng va séng ngodi [3].
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Hinh 7: Ban dé chi sé phoi bay ¢ thanh
pho Nha Trang

2.4. Xay dyng ban do chi so tinh dé
bi ton thuwong

Chi s6 dé bi t6n thwong dugc tinh
toan tlr chi s6 tinh nhay va kha nang chdng
chiu, céc chi sé thanh phan nay duoc tinh
toan tir s6 liéu diéu tra xa hoi hoc va nién
giam thong ké. S6 liéu diéu tra xa hoi hoc
dugc thuc hién trong dé tai “Phan vung
nguy co va lap ban d6 canh bdo sat 16 dit,
da do mua ¢ tinh Khanh Hoa”. Trong do,
& thanh phd Nha Trang diéu tra ¢ 11 x4,
mdi x4 8 phiéu cho ngudi dan va 1 phiéu
cho cén b x3, tong cong 1a 99 phiéu.

Trong cic thanh phin tinh nhay
va kha nang chéng chiu con ¢6 nhiéu
yéu t6. Thanh phan tinh nhay gdm céc
nhom: (1) Nhom dan sinh (Snk) véi cac
yéu t6: Dan sé (S.nkl), sé ho (S.nk2),
s6 dan bi ngép (S.nk3), ty 1& ho nghéo

68

(S.nk4), ty 1¢ gidi tinh (S.nkS5), lao dong
(S.nk6), dan tri (S.nk7); (2) Nhém sinh
ké (Ssk) véi cac yéu té: Thu nhap chinh
(S.sk1), mirc sdng ho gia dinh (S.sk2),
thu nhap binh quan dau ngudi (S.sk3),
thu nhédp binh quan h¢ gia dinh (S.sk4),
ty 1¢ cong nghi¢p (S.sk5), ty 1€ dich vu
(S.sk6), ty 1€ nong nghiép (S.sk7); (3)
Nhoém co so ha tang (Scs) véi cac yéu
t6: Nha o (S.csl), thong tin (S.cs2),
giao thong (S.cs3), y té (S.cs4), bac si
(S.cs5); (4) Nhom moéi truong (Smt)
v6i cac yéu té: Rung (S.mtl), ngudn
nudc (S.mt2), dich bénh (S.mt3), moi
truong séng (S.mt4). Thanh phan kha
ning chdng chiu gém cac nhém: (1)
Nhoém kha nang tng phéd (Adk) véi cac
yéu t6: Nhu yéu pham (A.dk1), phuong
tién (A.dk2), kha ning phong chdng
(A.dk3), du bao ngap lut (A.dk4), cong
trinh phong chdong (A.dk5), cong trinh
cong cong (A.dk6); (2) Nhom kinh
nghiém phong chdng (Akn) vdi cac yéu
t6: Kinh nghiém phong chong (A knl),
kha nang bao v¢ tai san (A.kn2), bién
phap tng pho (A.kn3); (3) Nhém hd
tro mg phoé (Aht) véi cac yéu to: Tap
huén @ng phé (A.htl), hd tro cong dong
(A.ht2), hd tro chinh quyén (A.ht3); (4)
Nhém phuc héi sau thién tai (Akp) véi
cac yéu td: Sinh hoat (A.kpl), san xuit
(A.kp2), suc khoe (A.kp3), moi truong
(A.kp4). Trong sé cac yéu t6 trong thanh
phén tinh nhay va kha niang chdng chiu
bing phuong phap AHP duoc thé hién &
Béng 1 va 2 dudi day [3, 5, 6]:
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Bing 1. Trong sé thanh phan tinh nhay
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Thanh p’h?m S.nkl1 S.nk2 S.nk3 S.nk4 S.nkS S.nké S.nk7
Trong so i 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.ské S.sk7
Trong s0 i 0,21 0,21 0,18 0,08 0,11 0,11 0,1
Thanh Rhﬁn S.csl S.cs2 S.cs3 S.cs4 S.cs5 S.mtl S.mt2
Trong so i 0,28 0,16 0,20 0,20 0,16 0,19 0,21
Thanh Rhﬁn S.mt3 S.mt4 Snk Ssk Scs Smt
Trong so 0,31 0,29 0,28 0,29 0,22 0,21

Bing 2. Trong sé thanh phan kha néing chong chiu
Thanh phin A.dkl Adk2 | AdK3 A.dk4 | Adk5S | A.dke A.knl
Trong sb 0,18 0,09 0,21 0,11 0,20 0,21 0,39
Thanh phin Akn2 Akn3 Ahtl A.ht2 A.ht3 Akpl Akp2
Trong s0 0,29 0,32 0,22 0,30 0,48 0,21 0,30
Thanh phan Akp3 | Akp4 Adk Akn Aht Akp
Trong s6 0,29 0,20 0,24 0,26 0,28 0,22

Ap dung cong thirc (2) va phuong
phap tinh trong sb bang AHP duoc cong
thirc tinh chi s6 ton thuong, ban dd chi s6
nhu sau:

[Ton thuong] = 0,6 x [Tinh nhay] + 0,4 x
[Chéng chiu]
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2.5. Kiém tra chi so rui ro

Tl c4c ban d6 chi s6 hiém hoa, tinh
dé bi ton thuong va phoi bay, nghién ciru
d3 xdy dung duoc ban db chi s rii ro theo
cong thic (2) va trong sd theo phuong
phép AHP nhu sau:

[Rui ro] = 0,25 x [Toén thuong] + 0,35 x
[Hiém hoa] + 0,4 x [Phoi bay]

Trong s6 céc chi sb thanh phan va
téng hop cua rui ro sau khi tinh ton bang
phuong phap AHP dugc hi€u chinh thong
qua tran mua 1én nhat nam 2018. Chi s6
rii ro sau khi tinh toan bing cong thirc
cong theo IPCC dugc trich xudt tai cac vi
tri da xay ra sat 16 nam 2018, sau khi hi¢u
chinh dugc két qua nhu sau:

Bing 3. Trich xudt chi sé rii ro tai vi tri
xdy ra sat lo nam 2018

STT Vi tri Chiso | Thiét hai
1 | HoangPhu | 032-0,62 | 3nguoi
2 Puong B¢ | 0,29-0,42 | 2 nguoi
3 | LamTyNi | 0,33-052 | 2 nguoi
whe s wm bl 4 | TruongSon | 0,30-047 | 1 nguoi
Hinh 8: Bén dé chi sé tinh dé b ton thwong |3 PhuécHa | 038-0,49 | 4nguoi
J thanh phé Nha Trang 6 Vinh Tho 0,30-0,41 | 2 nguoi
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Nghién cuu
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Hinh 9: Bin dé chi sé riii ro sat I6 do muwa
lon thanh pho Nha Trang nam 2018
2.6. Phén cdp d9 riii ro sat 16 thanh
phé Nha Trang
Cip d6 rui ro thién tai dugc chia
thanh 5 cp theo Quyét dinh s6 18, mdi
cap c6 gia tri mau twong Gmg nhu sau:
(1) Cép 1: Mau xanh duong nhat 1a rui
ro nho; (2) Cap 2: Mau vang nhat 1a rui
ro trung binh; (3) Cap 3: Mau da cam la
rii ro 16m; (4) Cap 4: Mau do 1a rii ro rat
16n; (5) Cép 5: Mau tim 1a tham hoa. Ban
db chi tiét cap do rui ro sat 16 do mua 16n
& thanh phd Nha Trang duogc xay dung tir
ban d6 chi s6 rui ro va phan ngudng chi sb
bing ham phan b x4c sut nhj thire [1] va
bo chi sb sat 1¢ dit do mua cua trin mua
16n nhit ndm 2018 dya trén Quyét dinh
s6 18/2021/QD-TTg ngay 22 thang 4 nam
2021 cua Thu tudng Chinh pha (Hinh 10).
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Hinh 10: Phén bé xdc sudt nhi thic lién tuc
Chia tan suit liy tich trén thanh 3
phan bang nhau, phan 1 c6 tin sudt gan
0 % dén 33,33 %, phan 2 c6 tan sut tir
33,33 % dén 66,67 % va phan 3 co tan
sudt 66,67 % dén gan 100 %. Gi4 tri chi
sO riii ro tong hop trong khoang tan suat
tir 33,33 % dén 66,67 % tuong duong voi
cip do rui ro thién tai cip 3 theo Quyét
dinh s6 18. Tri sb chi s6 rui ro tong hop &
tan suat 33,33 % 14 0,30, tin suét 66,67 %
1a 0,45. Chi s6 c6 tan suat 16n hon 66,67
% c6 cap do rui ro do sat 16 & cap 3.
Phéan cap d6 rui ro tir chi sé rui ro
nhu sau:
- Chi s6 rui ro: < 0,10 = Khéng rui ro
- Chi s6 riii ro: 0,10 - 0,30 > Cap 1
- Chi s rui ro: 0,30 - 0,45 > Cap 2
- Chi s rti ro: > 0,45 > Cép 3

3. Két qua chi tiét cap do rii ro
do sat 16 do mwa 1é6n & thanh pho
Nha Trang

Cép do rai ro do sat 16 do mua 1on &
thanh phd Nha Trang c¢6 cip cao nhat 13 cap
3 va thip nhat 1a cdp 1. Khu vyc ving ndi
phia Nam thanh phé Nha Trang chu yéu
c6 cap do riii ro cap 1 bao gdm: Nui Chut,
nui Chin Khuc, nui Hon Ré va nii Cu Hin.
Ngoai ra, rii ro cdp 1 con chil yéu xay ra
& cac dao ven bo. Tuy nhién, mot sb ving
suon niii ¢6 dan cu sinh séng nén xuat hién
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cap d6 riii ro cap 2 nhu khu D4t Lanh, iy
ban x3 Phudc Dong, Hon R&, khu du lich
Soéng Lo. Pac biét khu vuc chua Lam Ti Ni
14 khu vue ¢6 d6 dic 16n, gan sudi va dia
chat kém nén xuat hién rui ro cap 3. Khu
vuc phia ving nii phia Bic thanh phd Nha
Trang ¢ cap do rui ro cao hon; Ving rii
ro cap 2 rong hon xen k& véi ving ruii ro
cap 1. Nguyén nhan 1a & khu vyce ndy co
thd nhudng thuén loi dé san xuat nong lam
nghi€p nén tham pha suy gidm, mic do
phoi bay cao. Ngoai ra, ving rui ro cp 3
cling rong hon do dan cu ¢ chan nui chu
yéu 1a thanh thi, trong khi d6 ¢ khu vuc
phia Nam chul yéu 1a néng thon (thude xa
Phudc Dong). Cac phuong Vinh Hai, Vinh
Hoa, Vinh Phudc ndm & chan ndi San, Co
Tién, R Ri ¢6 dia chit kém va tham phu
suy gidm manh nén cé nguy co sat 1& cao
cting v6i dén sinh kinh té phat trién nén khu
vuc nay co cép dd rui cao va phan bd rong.

Dit liéu dia hinh, dia chat, tham phu
va dan sinh kinh té bién d6i cham theo thoi
gian nhung dit liéu mua c6 sy thay doi rat
nhanh, do do6 céac kich ban rii ro dugc xay
dung theo tan sudt mua. Tan suit mua 10
%, rii ro cap 1 1 10.965 ha, rti ro cap 2 1a
4.816 ha va i ro cap 3 1a 474 ha; tan suat
mua 5 %, rii ro cép 1 1a 10.663 ha, rui ro
cép 2 12 5.088 ha va rui ro cap 3 1a 508 ha;
Tén suit mua 3 %, rii ro cép 112 9.873 ha,
rii ro cAp 2 13 5.758 ha va riii ro cap 3 1a
681 ha; Tan suit mua 1 %, rai ro cap 1 14
9.509 ha, rui ro cp 2 14 6.085 ha va rii ro
cap 3 12 748 ha. Luong mua ting dan tir tAn
suat 10 % dén 1 % da giam khu vuc ¢ rui
ro cip 1 va tang khu vuc rai ro cip 2 va 3;
trong d6, ving rui ro cdp 1 giam manh va
rii ro cdp 2 ting manh tir tan suat 10 % lén
5 %, tuy nhién dén céc tan suat 3 % va 1 %
murc d bién ddi nay nho hon. Ban d chi

Nghién ciru

tiét cép do rai ro do sat 16 do mua 16n theo
c4c tan suit ¢ thanh phd Nha Trang duoc
thé hién tir cac Hinh 11 dén 14,
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Hinh 11: Bén do cap dé riii ro do sat 1 véi
tan suat mwa 10 %
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Hinh 12: Bin do cd'p do rui ro do sat l6 voi
tan sudt mwa 5 %
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Hinh 13: Béin d6 cdp d rii ro do sat 16 véi
tan sudt muwa 3 %
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Hinh 14: Bin do cdp dé rii ro do sat 16 véi
tan sudt mwa 1 %
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4. Két luan

Nghién ctru d3 xay dung duoc ban do
chi tiét cép do rai do sat 1¢ theo cac tan
sudt mua & thanh phd Nha Trang va co
thé str dung két hop vé6i cac phuwong phap
du bao dinh lwong mua dé canh béo rii ro
phuc vu phong chdng, ting phé.

CAp d6 rui ro phu thudc chu yéu vao
d@r liéu mua. Tuy nhién c4c tram do mua
& khu vuc thanh phd Nha Trang kha it, do
d6 can két hop véi dir liéu dinh luong tir
tram radar Hon Tre.

Khu vuec sat 16 nguy hiém va cap do
rii cAp 3 chu yéu & chan ndi 13 noi c6 do
dbc khong 16n nhung c6 tac dong manh
ctia hoat dong kinh té, xa hoi.

Ving ¢6 nguy co sat 10 cao chi yéu
¢ khu vuc chéan nui ¢6 hoat dong san lép
dé xay dung cong trinh, do d6 dé dam bao
an toan va giam cap do rui ro can quy dinh
mat d6 xdy dung phu hop dong thoi c6
giai phap chdng sat 16 hiéu qua.

Loi cam on: Bai b4o xin chan thanh
cam on sy hd trg tir Dé tai “Phdn ving
nguy co va ldp ban do canh bdo sat I
ddt, da do mwa o tinh Khanh Hoa”. Ma
s6: DT-2021-1710-DL.
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