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Tém tat: Danh gia, phan ving thién tai tai Viét Nam chu yéu tap trung danh gia tirng thién tai don Ié,
khong xem xét dén cac thién tai xay ra dong thoi hodc ndi 6€p. Tuy nhién, thién tai thwong cé mai lién hé mat
thiét véi nhau, thwong xay ra dong thoi hodc ndi ©€p. Bai bao phan och phwong phap luan danh gia, phan
vlng da thién tai xay ra dong thoi hoac n6i 6€p dwa trén ly thuyét xac suat. Phiwong phap luan cho phép
danh gia mirc do tac dong tong hop do viéc xay ra dong thoi hoac ndi 6€p clia cac thién tai. Quy trinh danh
gia, phan vung da thién tai goém 10 buwéc: (i) Xac dinh muc dich, pham vi khéng gian nghién ctru; (i) Xac dinh
cac thién tai nghién ctru; (iii) Xay dwng bo chi sé danh gia da thién tai; (iv) Thu thap s6 liéu, onh toan chi s6
thién tai don; (v) Tinh chi s6 tac dong cua thién tai don; (vi) Tinh trong s6 tac dong gitra cac thién tai don;
(vii) Tinh chi s6 tac dong da thién tai (chwa xét dén XSXH vt ngudng); (viii) Tinh XSXH vwrot ngudng clia
thién tai don; (ix) Tinh t6 hop xac suat xay ra da thién tai; (x) Danh gia va phan ving da thién tai.

Tir khéa: Da thién tai, giam nhe rdi ro thién tai, xac suat xuat hién

1. Mé& dau

Viét Nam la mét trong nhirng quéc gia chiu
anh hudng ndng né cda thién tai. Trung binh
mdi ndm 6-7 con bdo dnh hudng dén Viét Nam,
gay thiét hai ndng né vé ngudi va tai san. L lut,
han han, xdam nhap man va nhiéu thién tai khac
d3 va dang tic déng dén doi séng, sy phat
trién kinh t& - x3 hoi cha dat nuwdc [2]. Danh
gid, phan vung thién tai la mot trong nhirng noi
dung quan trong trong cdng tac phong chéng
va giam nhe rdi ro thién tai. Cho dén nay, phan
I&n céc nghién clru trong nudc va qudc té déu
tdp trung danh giad cac thién tai don lé, khong
xem xét dén cac thién tai xay ra dong thdi hodc
néi tiép. Cach tiép can don thién tai chi xem
xét nguy co anh hudng cla mot thién tai doi
vdi khu vue/d6i twong chiu tdc dong, khong
dénh gid duoc tac dong tang thém do viéc xay
ra déng thoi hodc ndi ti€p cla cac thién tai.
Trong thuc té, cic thién tai c6 quan hé chat
ch& véi nhau. Nhiéu thién tai I3 hé qua cla
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cac thién tai khac. Vi duy, bdo cé thé gay ra I,
ngap lut, sat 1& bd bién; han han va nudc bién
dang dan d&n xam nhap min; dong dat c6 thé
gay séng than,... cac thién tai cling cé thé xay
ra dong thoi nhu b3o va déng dat,... Khi cac
thién tai xay ra déng thoi hodc ndi tiép, mirc d6
tadc dong cla ching dén cdng dong sé gia tang.
Do dé, dé hod tro cac nha ra quyét dinh thuc
hién cong tdc quan ly va giam nhe thién tai tot
hon, can tiép can dénh gia, phan vung da thién
tai xay ra dong thoi hodc ndi tiép. K& thira cac
nghién clru trong nudc va qudc té, bai bdo xay
dung phuwong phap ludn dédnh gia, phan vung
da thién tai xay ra déng thoi hodc néi ti€p cho
Viét Nam. Phuong phdp luan dugc xay dung
dua trén ly thuyét xac suat, cho phép danh gia,
phan vung céc thién tai xay ra déng thdi hodc
ndi ti€p theo mdt quy trinh théng nhat, logic va
c6 co s& khoa hoc virng chac.
2. Phuwong phap luan danh gia, phan vung da
thién tai

Phuong phap luan dédnh gid, phan vung da
thién tai (DTT) xay ra déng thdi hodc ndi tiép

TAP CHi KHOA HOC BIEN P8I KHi HAU || T

$611-Thang 9/2019 || m—



Nghién clru da xay dung dugc quy trinh danh
gia, phan vung DTT xay ra dong thoi hodc néi
tiép gdbm 10 budc (Hinh 1).

phai danh gia, phan ving dwgc nguy co tac déng
cla cac thién tai xay ra dong th&i hodc ndi tiép
trong khoadng thoi gian, khdng gian xac dinh.

| B1: Xac dinh muc dich, pham vi khéng gian |

¥

| B2: Xac dinh cac thién tai nghién clru |
¥

| B3: X4y dung b6 chi s6 danh gia da thién tai |
¥

‘ B4: Thu thap sé liéu, tinh todn chi sé thién tai don ‘
v

| B5: Tinh chi s6 tadc ddng cha thién tai don |
¥

| B6: Tinh trong sé tac déng gitra cac thién tai don |
¥

| B7: Tinh chi s6 tac déng da thién tai (chuwa xét dén XSXH vuot ngudng) |
|
W

| B8: Tinh XSXH vuot nguwdng cla thién tai don |
V

| B9: Tinh t6 hop xac suat xay ra da thién tai |
N\

| B10: Banh gia va phan vung da thién tai |

Hinh 1. Quy trinh d&nh gia, phan vung da thién tai

Budc 1: Xac dinh muc dich va pham vi khong
gian nghién ctru

Muc dich dénh gid BDTT s& quyét dinh pham
vi khéng gian, thoi gian va cac thién tai nghién
ctru. Cac muc dich danh gid BTT co thé 13 dé:
Xac dinh cac hanh dong gidam nhe rii ro thién tai
wu tién; thuce hién cac hanh déng &rng clru trong
trwdng hop khan cap; dé phuc vu quy hoach st
dung dat; phuc vu phong chéng va gidm nhe
thién tai,... [4]. Do d6, budc dau tién trong quy
trinh ddnh gia BTT la xdc dinh muc dich va pham
vi danh gia.
Budc 2: Xac dinh cac thién tai nghién ctru

C4c thién tai dwoc lwa chon dé danh gia da
thién tai phai la nhirng thién tai dai dién cho khu
vurc nghién cru. Dwa vao chudi sé liéu théng ké
lich s&r vé céc thién tai va thiét hai cta ching
dén khu vuc nghién ctru, cho phép xac dinh
duoc cac thién tai can nghién ctru. Tiéu chi lua

26
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chon dya trén mdrc do thiét hai hodc kha nang
tac déng (tan sudt Iap lai). Viéc lya chon thién
tai dai dién cho khu vuc nghién cttu cling cé thé
dwa trén két qud diéu tra, khdo sat thyc té hoac
nhu cau cta dia phuong. Tuy thudc vao nguén
lye sdn c6, viéc danh gia da thién tai cd thé thuc
hién cho 2, 3 hodc nhiéu thién tai khac nhau cé
anh hudng dén khu vue nghién clru trong cung
khung thoi gian, khdng gian nhat dinh.
Budc 3: Xac dinh chi sé danh gia thién tai don
va bién ddi khi hju

M@i thién tai cd mét hodc mot sé céac chi s
dac truwng, phan anh mirc dd nguy hiém hay
nguy co anh hudng cda ching dén khu vuc
nghién ctru. Do d6, trudc khi thye hién danh gi,
can lya chon chi s6 danh gid. Vi du: Béi véi b3o,
cac chi s6 danh gia co thé 1a toc d6 gid va cuwong
dé mua trong b3o, d6i vai ngap lut, chi s6 danh
gid c6 thé 1a dién tich, do sau, thoi gian ngap,...
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Bué'c 4: Thu thap sé liéu va tinh toan cac chi sd

(i) Thu thap s6 liéu: Sé liéu can thu thap gom
s6 liéu vé cac chi sd danh gid d3 duoc xac dinh
& budc 3. S6 lidu cé thé dwoc thu thap tir cac
ngudn so cap hodc thi cap.

(i) Xay dwng bd s6 liéu theo tirng don vi
nghién ctru: S6 liéu lich st thu thap duwoc can ndi
suy theo khong gian hodc tinh toan theo tirng
don vi nghién cru (tirng huyén hoac tirng x3,...).
Tuy thudc chi s6 danh gia, lva chon phuong
phap tinh toan, ndi suy phu hop, vi du: Kringing
cho cac yéu t8 khi twong; cdc mé hinh thay van
- thdy lwc m6 phéng dién ngép,...

(iii) SAp xEp sb lieu: Bo sb liéu theo tirng don
vi nghién cru duoc xép thanh ma tran 2 chiéu
X= {XU}mxn =1,2,..m;j=1,2..n). Trong d,é' mla
s6 lvgng cac don vi nghién ctru va n 1a s6 lvong
cac chi sé dai dién cla tirng thién tai.

Budc 5: Tinh chi sé tac ddng cha thién tai don

(i) Chu&n héa cac chi s6 thién tai don

Do cdac chi s6 cé don vi do khac nhau, nén
dé so sanh gia tri chi s6 gitta cdc don vi nghién
clru, can chudn hda cdc gid tri nay vé khong thi
nguyén trong khodng tir 0 dén 1. Ta chuan hoda
ma tran X thanh ma tran Y={yl.j}rnxn (i=1,2..,m;j
=1, 2..., n) theo céng thirc (1).

x; —Min {Xl..}

Max{X} Mm{X} W

Yij

Trong do: Yy Gia tri chi sé th j cia don vi
nghién ctru thu‘ i da dwoc chuan hda; X, Gia
tri chi sd th& j cha don vi nghién ctru thu’/
Min{X,}: Gid trj chi s6 th j nhé nhét theo don
vi nghién ctruy; Max{X } : Gid tri chi s6 th j I6n
nhat theo don vi nghién clru

(ii) Tinh trong s6 cac chi s6 thién tai don

Nhu d3 phan tich & trén, mdi thién tai duoc
danh gid thong qua 1 hodc nhiéu chi sé dai dién.
Vi du bdo duoc dai dién béi gié va mua, 1T lut
duwoc dai dién boi dién tich, d6 sau, thoi gian
ngap,... Mirc dé déng gdp cla cac chi s6 dai dién
ddi vai nguy co tadc dong cua thién tai dén khu
vuc nghién clru khac nhau. Do d6, dé danh gia
thién tai don, can xac dinh trong s6 cho tirng
chi sé.

Pén nay phuong phap tinh trong sé theo
phuwong phdp trong s6 khéng can bang do

lyengar va Sudarshan xay dung nam 1982 duoc
coi la phu hop va duoc sir dung nhiéu trong cac
nghién clru vé danh gid rdi ro. Do d6, phwong
phép tinh trong s6 khdng can bang do lyengar va
Sudarshan dé xuat ndm 1982 dworc lwa chon dé
tinh trong sd cho cac chi sé [8].

Trong sd cua tirng chi sé duoc xac dinh boi
céng thirc:

w-——"_ ()
! Var(yv)

Trong do, w;: Trong s6 cua chi sd thi j; Y Gia
tri da duoc chuan hda & cong thire (1); C: Hang
s6 chuan hda, duwoc xac dinh bdi cdng thirc sau:

Je 1 | o
¢ |:JZI: Var(yij)]

(iii) Tinh chi s6 tac dong cla thién tai don

Sau khi xac dinh dugc trong s6, gid tri chi s6
thién tai don tai tirng don vi nghién ciru duoc
tinh theo céng thirc sau:

Zj‘:l WiVi

n

Trong dé, h = Gid trj chi s6 thién tai don g
cla don vj ngh|en clru tha i; W, = Trong s6 cla
chi sé thu‘J duoc xac dinh theo cong thire ((2);
y,= Gid tri cta chi sé j, dugc xac dinh theo céng
thu‘c (1); n = S6 cac chi s6 danh gid don thién
tai.

V&i nhitng thién tai cé 1 chi sé dai dién thi bé
qua budc tinh trong sé cac chi s6 néu trén.

h:

g

Buwéc 6: Tinh trong s tac ddng giira cac thién
tai don
1) Banh gia dinh onh

Sau khi xac dinh duoc cac thién tai anh hudng
dén tirng don vi nghién ctru, danh gid dinh tinh
vé tac dong gilra tirng cap thién tai cho tirng
don vi nghién ciu. Phuong phap phap phdng
van nhém (Focus group discussion-FGD) c6 thé
duoc s dung dé danh gid dinh tinh tac dong
cla tirng cap thién tai. Déi tvong duoc phong
van |3 céc chuyén gia vé thién tai. Tac dong gitra
trng cap thién tai dwoc danh gid theo 4 mirc
do tac déng: Khong tac dong, tdc dong vira, tac
dong trung binh va tdc dong manh [4], [10].
2) Banh gia ban dinh lvong

Phuong phap trong sé duoc st dung dé danh
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gid ban dinh lvgng mirc do tac dong gilra cac
thién tai cho tirng don vi nghién cru (Hinh 2),
duogc ké thira tir nghién ciru [3], [10]. Mrc do
tac dong gilra cdc thién tai dwoc danh gid theo
thang trong s6 tir 0 dén 3, &rng v&i 4 mirc do tac
dong dinh tinh da xac dinh (Hinh 2b). Cdc 6 mau

la céc thién tai dwgc danh gid, duwoc xép theo
duong chéo cla ma trén (Hinh 2a). Cac thién
tai tdc dong dén nhau theo chiéu kim déng hé
(Hinh 2c). Trong s6 tuong (ng v&i mirc do tac
déng gilra tirng cdp thién tai dwoc dién vao cac
6 mau trang (Hinh 2a).

TT1 wil2 wil3 0- khong cé tac dong TTg - TTg tdc dong
Can e = dén TTj
w21 TT2 w22 1-tac dong yéu
w31 w32 T 2- tac dong trung binh 1T J
3- tac dong manh TTk tdc dong e TTk
dén TTi
a) b) c)

Hinh 2. Ma tran va trong s6 danh gia tac dong gitra cac thién tai [10]

Téng cac gia tri theo tirng hang 1a diém s6
vé mirc d6 tac ddng cla tirng thién tai dén cac
thién tai con lai. Nguoc lai, téng cac gid tri theo
tirng cot 1a diém s6 vé mirc do cac thién tai khac
tdc dong 1én thién tai d6. Diém s6 t6i da clla moi
hang hodc cot la 3(n-1). Trong dd, n 13 sb thién
tai duwogc nghién ctru, 3 1a gid tri trong so tdi da
(Hinh 2b). Nhu vay moi thién tai sé co trong 56

Zklk¢1 gk +Zklk¢g &k

w,=

(2),

6(n—1)

Trong do, w, = Trong s6 tac dong clha thién
tai g dén cac th|en tai khac va nguoc lai, cé gla
tri tir 0-1; W, = = Trong s& mirc d6 tdc dong cua
thién tai g den cac thién tai khac; w, g = Trong
s6 muirc do6 tac dong clia céc thién tai khac dén
thién tai g; n = S6 thién tai tac dong dén tirng
don vi nghién cru; @(h,) = ham s6, cd gid tri=1
néu thién tai k tdc ddng dén khu vure nghién ctru
va = 0 néu thién tai k khéng tadc dong dén khu
vuc nghién ctru).

Do tdng diém t6i da cia ma tran & Hinh 1 13
6(n-1), dé W, c6 gia tri tlr 0-1, ta co cdng thirc
(5). Néu & don vi nghién clru, cac thién tai khdng
c6 quan hé vdi nhau thi W, = 0.

Buwéd'c 7: Tinh chi s6 tic dong da thién tai (chwa
xét dén XSXH vuo't nguwdng)

Tai moi don vj nghién cttu, nguy co tac dong
cta thién tai don cé xét dén quan hé vdi cac
thién tai khac dwoc xéc dinh theo cong thircsau:

. Zgl (1+W) )

=58 || TAP CHi KHOA HQC BIEN P61 KHi HAU

tdc dong toi da la 6(n-1).
3) banh gia dinh lvgng

Dwa trén ma tran danh gid twong tac gitra
cac thién tai (Hinh 2) tai trng don vi nghién
cltu, trong s6 tac dong gilra cac thién tai don
trong hé théng dugc xac dinh theo cdng thirc
(5). Cdng thirc dugc ké thira ¢ chinh slra tir cac
nghién ctru [3, 10].

(9,k=1,2,..n) (5)

Trong d6: H = Chi s6 tac dong cua da thién tai
chua xét dén XSXH, duwoc chudn hda vé khoang
gid tri 0-1; h = MUrc d6 tdc déng cua thién tai
don g; W .= Trong sO tac dong cla thién tai g
dén céc thién tai khac va nguoc lai, duoc xac
dinh theo céng thirc (5); n = S6 thién tai tac
déng dén don vi nghién clru. Do hva W_cé gid
tri t6i da = 1, nén dé chuan hoa H vé khoang tir
0-1, ta cé cOng thirc (6).

Budc 8: Tinh xac suat xuat hién vwot ngudng
cda thién tai don

Xac sudt xuat hién (XSXH) thién tai c6 méi
quan hé tuyén tinh va&i dd 16n cda thién tai [5].
Duwdi day sé phan tich phwong phap luan xac
dinh dugc xac suat xuat hién vuot ngudng hiép
bién cla thién tai [3].

Phuong phap khuéch tan théng tin da chiéu
do Huang (1997) phat trién, dua trén ly thuyét
khuéch tdn phan ti [6]. Phuong phap nay cé
thé ap dung trong trwdng hop han ché vé s6
liéu lich st hodc v&i nhitng thién tai c6 tan suat
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I3p lai thap [5]. Phuwong phap nay cho phép wéc
tinh xdc suat xuat hién sy kién cé dd chinh xac
cao hon so véi cac phuwong phdp khac nhu uwéc
tinh mat d6 Kernel hay wdc tinh mat do biéu d6
1

fx(xl,xz,...,xn) T

(27)2 [
Trong do: W la gia tri trung binh va Y la ma
tran hiép phuong sai. Gia st ta c6 1 tap hop
mau X, = (X,, X,,...X ). Xét tap hop gia tri gia dinh

1()= e

Gid st ta c6 2 tap hop mau XY, = {(x,, y ); (X,,
Y,)i--(X . Y )} Xét tap hop gia tri gia dinh U= (u,,

AR

X —
P 2h°

(x _”j)z

(histogram density estimation) [7].

Dua vao phan bé chuin da chiéu, phan bd
cta x,... x _dugc xac dinh theo ham phan bo
hiép bién sau:

= exp[—%(xi—u)TZ‘l(x—ﬂ)}f )

U= (ul, U ). Tap hdp gia tri U, bao trum toan
bo gid tri cla tdp mau X. Khi d6 phan b6 cla u
duoc xadc dinh theo ham phén b sau:

(i=12.m;j=12,..n) (8)

hop gia tri U V, bao phu réng hon toan bo gia tri
cla tap mau XY Khi dé phan bé cua U, v, duoc

uz,...un); V (Vz* e Vt) twong rng vai Xivé Y. Tap xac dinh theo ham phan b6 chuan hai b|en sau:
2
fl.(ul.vk)z exp| - ! - (xi_ztlj) _2r(xi—u,)(y,—vk)+(yi—Zy,) (9)
. 27h i 172 2(1-7)| R h.h, i’

(i=1,2.m3)j =1,2,..mk ~1,2,..1)
Trong do: u = Gia tri th j trong khoang gia
tri U; v, = Gid tri thi k trong khoang gia tri V,; X,
= Gla tr| mau thu duwoc th j; y, = Gia tri mau thu
duoc thr j; h = Hé s& khuéch tan cla X; h Hé
s6 khuéch tan ctaY;r=Hé sd twong quan glua X
va Y, duoc xac dinh theo cong thirc (10):

2 (5 ()
\/ (% -x) \/ > (vi-y)

Huang 1997 d3 dua ra céng thirc (11) dé tinh
hé s6 khuéch tan. Tuy thudc s lwong mau thu
duoc, h duoc xac dinh theo cong thie (11) [5]:

l6987(b a) l1<n<s

n—1 ’
14456(b=a) _ .

h = n-—1 A (11)

14230(b-a) _ .

n—1 T
1408(b-a) =

n-1

Trong d6, a, b 1 gia tri nhd nhat va 1dn nhat
trong cac mau thu duoc, n la s6 lwvgng mau.

(10)

Phan bd p(uj, v,) duoc xac dinh tir cac cong
thie (12), (13):

Ci= z Zf(u vk) (12)

/i (”_i’vk)
C

i

H; (uj’vk) = (13)

Phan bd xac suat p(uj, v,) cla u, v, duwoc xac
dinh theo cac cong thirc (14), (15):

Q(”] Vk) ziﬂi(uj’vk)

p(u] Vk)= q(“/""k)

Z’;ﬂz;lq(uj’vk)

Xac sult xuat hién vuot ngudng cla u, v,
duoc xac dinh theo cong thirc (16):

EP(uj,vk) = Zn:ip(ug,vh)

g=j h=k

(14)

(15)

Buwdc 9: Tinh t6 hop xac suat xay ra da thién tai

Khi cac thién tai xuat hién dong thoi hodc néi
tiép & khu vuc nghién ctru, thi tai moi don vi
nghién cru cé thé chju tadc déng cta tat ca cac
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thién tai d6 hodc chiu tdc ddng cla it nhat mét
trong s6 cac thién tai dé. V&i dac thu nay, dé
tinh xac suat xuat hién da thién tai tai moi don
vi nghién clru, ta tinh t6 hop xac suat xuat hién
cac thién tai don [3]. Piéu nay dam bao kich ban
xem xét cang nhiéu thién tai thi gia tri td hop xac

ppf0m)- S0 E A,

k=1 815828k

Trong d4: P = Xac suat xuat hién da thién tai
cé gia tri tir 0-1; Hg = Tap hop cac thién tai tac
déng dén don vi nghién ciru; P = Ham t6 hop
xac suat (disjuntive probability); n = S& thién tai
duoc xem xét trong kich ban da thién tai.

Tuy thubc vao quan hé giita cac thién tai, xac
dinh duorc xac suat xay ra déng thoi cda n thién tai.
Céc thién tai co thé co cac quan hé sau [5], [9], [10]:

- Quan hé doi lap: Céc thién tai c6 quan hé
déi 1ap khi ching khdng thé xuat hién cing mét
Idc. Vidu han han va IT lut. Néu thién tai h,h,va

suat cang |&n; don vi nghién cru nao chiu tac
déng cla cang nhiéu thién tai thi gia tri t6 hop
xac suat cang lon.

Coi Hg la tap hop cac thién tai (h, h,,.. h)
xem xét, khi dé ta cd xac suat xuat hién da thién
tai duoc xac dinh theo cong thirc (17):

NH, ﬂHgk );1£g1,g2,...gk <n (17)

thién tai h, doi Iap, ta c xac suat xuat hién dong
thoi cac thién tai bang 0 (18):
p(h,nh,nh,) =0  (18)

- Quan hé daéc lap: Cac thién tai c6 quan hé
déc 1ap khi su xuat hién cla thién tai nay khéng
anh hudng dén sy xuat hién cda thién tai cta
thién tai khac. Vi du b3o va dong dat. Néu thién
tai h,, h, va thién tai h, doc lap, ta c6 xac sudt
xuat hién déng thdi céc thién tai dwgc tinh theo
céng thirc sau:

p(h,nh,nh;)=p(h,)*p(h,)*p(hy)  (19)

o Wy 3

b ]

Hinh 3. Quan hé gilra cac thién tai (a: N6i ©€p; b: Hoi tu; c: Phan ky)

- Quan hé ndi 6€p: Cac thién tai cé quan hé
ndi ti€p khi sy xuat hién cha thién tai nay dan
dén sy xuat hién cda thién tai khac. Vi du, déng
dat gdy séng than va gy ngép lut. Gid sk thién
tai h, h,va h, cé quan hé néi tiép (Hinh 3a), ta
¢ xac suat xudt hién doéng thoi cac thién tai
dugc tinh theo cong thirc sau:

p(h,nh, nh) = p(h,Yp(h,/h,Yp(h,/h,) (20)

- Quan hé phan ky: Cac thién tai c6 quan
hé phan ky khi cac thién tai 1a hé qua cla mot
thién tai. Vi du, b3o gdy nudc dang, déng thoi
bao cling gay sat |& bo bién. Gid sirh, h,, h_cé
quan hé phan ky (Hinh 3b), ta c6 xac suat xuat
hién ddng thoi cac thién tai dwoc tinh theo cdng
thirc sau:

p(h,nh,nh) = p(h,Y*p(h,/h Yp(h/h,) (21)

- Quan hé hoi tu: Cac thién tai cé quan hé hoi
tu khi cac thién tai doc l1ap xay ra gay ra su xuat
hién cda thién tai khéc. Vi du séng than va mua
I&n gay ngap lut. Gia st h , h,, h,c6 quan hé héi
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tu (Hinh 3c), ta ¢ xac suat xuat hién doéng thoi

cac thién tai dwoc tinh theo cong thirc sau:
p(h,nh,nh,) = p(h,)*p(h,)*p(h,/h.h,)  (22)

Bwdc 10: Banh gia va phan vung da thién tai

Tai mbi don vi nghién cttu, nguy co tac dong
cla da thién tai duwoc xac dinh théng qua chi s
da thién tai tong hop MH, dugc tinh theo cong
thirc sau:

MH=H*P  (23)

Trong d6: MH = Chi sé da thién tai tong hop,
cd gid tri tlr 0-1; h = Chi s6 da thién tai va BDKH,
xac dinh theo cdng thirc (6); P = Xac suat xuat
hién da thién tai (xac dinh theo cong thirc (17);

Chi s6 da thién tai (co gia tri tir 0-1) dworc st
dung dé xay dung ban do6 phan vung da thién
tai theo 5 cap d6: Rat thap (0 — <0,2), thap (0,2
—<0,4), trung binh (0,4 — <0,6), cao (0,6 — <0,8)
va rat cao (0,8 —<1) [3]. Cac phan mém xay dung
ban d6 dwoc st dung dé xay dung ban d6 phan




vung da thién tai.
3. Két luan

Phuwong phdp luan danh gid, phan vung da
thién tai dugc trinh bay trong nghién clru nay,
bao gdm 10 budc: (i) Xac dinh muc dich, pham
vi khéng gian nghién ctru; (ii) Xac dinh cac thién
tai nghién ctru; (iii) Xay dung bd chi s& danh
gid da thién tai; (iv) Thu thap sé liéu, tinh toan
chi s& thién tai don; (v) Tinh chi s6 tic dong
cla thién tai don; (vi) Tinh trong s6 tac dong
gilta cac thién tai don; (vii) Tinh chi sé tac déng

da thién tai (chua xét dé€n XSXH vuot ngudng);
(viii) Tinh XSXH vuot ngudng cta thién tai don;
(ix) Tinh t6 hop xac suat xay ra da thién tai; (x)
Panh gid va phan vung da thién tai. Phwong
phap luan cho phép danh gid, nhan dinh duoc
nhitng khu vuc cé nguy co bj tac dong bdi céc
thién tai ven bién xdy ra dong thoi hodc ndi
ti€p. Mrc d6 tadc déng gia tang do cac thién tai
xay ra dong thoi hodc néi tiép dugc danh gid
dwa trén ly thuyét xac suat, cho phép cé duwoc
cai nhin téng hop va cé do tin cay cao hon so
v&i cdc phuong phéap khac.
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COASTAL MULTI-HAZARD OCCURING SIMULTANEOUSLY
OR CASCADINGLY: ASSESSMEMT METHODOLOGY
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Abstract: Natural hazard assessment and zoning in Viet Nam mainly focuses on assessing single
hazard without the consideraBon given to simultaneously or conBnuously occurring hazards . However,
natural hazards are oOen closely related to each other and may occur simultaneously or cascading
over ©me. This paper provides the assessment and zoning methodology for mul®-hazard that occurs
simultaneously or cascading based on probability theory. The methodology enables scholars to obtain a
synthesis assessment of aggregated impacts due to simultaneously, cascading or cumula®vely occurrence
of natural disasters. Mul6-hazard assessment and zoning process consists of 10 steps: (i) De}ni6on of
assessment goal and spa®al domain; (i) Iden6)cabon of mul6-hazard scenario; (iii) Development
of a set of mul6-hazard assessment indicators; (iv) Data collecGon and calculaBon of single hazard
indicators; (v) CalculaBon of the impact index of a single hazard; (vi) Weigh®ng the impacts of cross-hazard
interacOon; (vii) CalculaBon of mul6-hazard impact index (without considering exceedance probability);
(viii) Calculadon of exceedance probability of a single hazard; (ix) CalculaBon of joint probability of
mul6-hazard; (x) Mul6-hazard assessment and zoning.

Keywords: Mul6-hazards, disaster risk reduc6on, occurrence probability.
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