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Tém tat: Do tdc déng cla bién ddi khi hdu, tinh hinh thién tai dién ra ngdy cang phirc tap, ddc biét hién
twong bdo manh gy nudc ddng cé thé gdy thiét hai dén con ngudi, tai sén va kinh té - xéd hoi. Viéc nghién
ctru, ddnh gid rdi ro thién tai do nuéc ddng do bdo (NDDB) la céin thiét va cd y nghia khoa hoc, thuc tién, gop
phén néng cao hiéu qua phuc vu cda nganh khi tuong thiy vén trong phong chéng va gidm nhe thiét hai do
thién tai NDDB. Nghién ctru ndy st dung dinh nghia vé rui ro thién tai cua IPCC (2012) va st dung phuong
phdp chi s6 vdi cdch tiép cdn dwa trén bé chi thi @€ xdy dwng phwong phdp ddnh gid rii ro NDDB va thi
nghiém cho khu vire ven bién Qudng Ninh - Hai Phong. D6ng thdi, bai bdo dé xudt quy trinh dénh gid va tinh
todn rdi ro NDDB cho khu vire ven bién Quéng Ninh - Hai Phong.

Tir khéa: Bao, NDDB, hiém hoa, pho'i bay, dé bj tén thuong.

1. Dat van dé

Mac du Viét Nam bj anh huwéng nang né cla
thién tai, nhat 1a bdo va nuwdc dang do bdo (NDDB)
nhung viéc nghién ciru danh gia rdi ro mdi duoc
quan tam trong nhitng ndm gan day va chd yéu
lién quan dén danh gid quy md, cudng dé cua
thién tai va thiét hai, ton that do thién tai ndéi chung
ma chua cé nghién ciru danh gid day du rai ro do
NDDB, nhat la vé phuong phap va tiéu chi phan
cAp cap d6 rdi ro thién tai do NDDB. Dua trén cac
nghién ctru trén thé gidi va tai Viét Nam vé phuong
phap danh gid rui ro thién tai néi chung va rdi ro
thién tai do NDDB ndi riéng cé xem xét dén ddc thu
NDDB khu vire Quang Ninh - Hai Phong, bai bdo d3
dua ra phuwong phap va xay dwng quy trinh va tinh
toan xac dinh cap dé rdi ro thién tai NDDB cho khu
vurc ven bién Quang Ninh - Hai Phong.
2. Pham vi va phwong phap nghién ciru
2.1. Pham vi nghién curu

Pham vi nghién clru 1a khu vyc ven bién

Lién hé tdc gid: DS Pinh Chién
Email: chiendd@gmail.com

Quang Ninh - H3i Phong bao gém: 3 thanh phd
(Ha Long, Méng C&i, Cam Pha); 4 huyén (Hai H3,
Dam Ha, Tién Yén, Van Don) va thi xa Quang Yén
thuéc tinh Quang Ninh va 2 quan (Duong Kinh,
Hai An), thi xa P6 Son, 3 huyén (Kién Thuy, Tién
Lang, Cat Hai) thudc thanh phé Hai Phong.

Trung binh hang ndm cé tir 3 - 5 con b3o d6
bd vao vinh Bac B6 va anh hudng truc tiép dén
khu vic Quang Ninh - Hai Phong. B3o thudng
xuat hién tlr thang 7 - 9, hoat déng manh nhét
vao thang 8 vdi téc dd gié manh nhat cé thé
|én t&i 40 - 50 m/s (cap 13 - 16). Dac biét, bao
thuwong kem theo nwdc dang, séng manh, mua
I&n trén dién rong gay ngap lut va thiét hai nang
né cho san xuat va tinh mang cla nhan dan.
2.2. Phwong phdp nghién cuu

Phwong phdp ddnh gid rui ro NDDB:

Hién nay, c6 rat nhiéu quan diém, dinh
nghia khdc nhau vé danh gia rui ro thién tai
nhwng nhin chung déu tap trung vao 3 thanh
phan: Hiém hoa (H), Phoi bay (E) va Tinh dé bi
tén thuong (V). Nghién clru nay van dung dinh
nghta vé rli ro thién tai cta IPCC 2012 dé xay
dung phuong phap danh gia rdi ro NDDB cho
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Viét Nam. Theo d4, rdi ro dwoc ciu thanh tir 3
yéu t8: (1) Hiém hoa (hazard); (2) Mirc d6 phoi
bay truwdc hiém hoa (exposure); va (3) Tinh dé
bi t6n thuong (vulnerability). Trong d6, hiém
hoa (H) la khd ndng xay ra cta cac hién tugng
tu nhién hoac do con ngu i gay ra, co tdc dong
bat loi dén cac d6i twong dé bj tén thwong va
nam trong pham vi anh huwéng cla hiém hoa
doé; Mirc d6 phoi bay (trwdc hiém hoa) duoc
str dung dé chi sy hién dién (theo vj tri) cda con
ngudi, sinh k&, céc dich vu mdi trudng va céc
ngudn tai nguyén, co s& ha tang, hodc céc tai
san kinh té&, xa héi hodc van héa & nhitng noi cé
thé chju nhitng anh huwdng bat lgi bdi cac hién
tuong tu nhién va vi thé cé thé I3 déi tuong
cla nhitrng tén hai, mat mat, hu hdng tiém tang
trong twong lai; Tinh dé bj tén thuong (V) dé
cap dén khuynh hudng clia cac yéu t6 dé bj tac
doéng cha hiém hoa nhu con ngudi, cudc séng
cla ho va tai san bj anh hudng bat lgi khi bj tac
ddng bdi cac hiém hoa. Khi d6, rii ro duwoc biéu
dién nhuw sau: R = f(H,E,V) [6].

Téng hop nhitng nghién clru trén thé gidi va
tai Viét Nam vé rui ro thién tai theo khai niém
rdi ro ctia IPCC (2012), d3 nghién clru xay dung
cong thirc tinh rdi ro la ham tich cda cac thanh
phan H, E, V, trong truedng hop khéng xuat hién
hiém hoa hodc khéng cé phoi 16 hodc khdng bi
tén thuwong thi rdi ro s& bang 0. Trong s6 thé
hién mrc d6 déng gép clia mbi thanh phan H,
E, V d&i véi chi s6 rdi ro 1a nhw nhau, khi d6 rui
ro NDDB duoc biéu dién nhu sau:

Trong d6: H - Hiém hoa; E - Mrc dé phoi
bay trudc hiém hoa; V- Tinh dé bj tén thuong:
V =f(S,AC) v6i S - D6 nhay, AC - Kha nang thich
ng.

Phwong phdp chi sé:

Dé tinh toan rdi ro, nghién ciru sir dung
phuwong phap chi s6 véi cach tiép can dya trén
bd chi thi, mbi y&u t6 thanh phan cta rdi ro (H,
E, V) duogc thé hién thdng qua cac chi thi dic
trung. Viéc xem xét, lwa chon cac yéu td chi thi
la rat quan trong, diéu nay quyét dinh tinh hop
ly, hiéu qud cling nhu dé chinh xac trong danh
gia rui ro. Trén co c& nghién ctru, phan tich danh
gid ddc tinh cda hiém hoa NDDB va dic diém
diéu kién tw nhién, kinh t& - xa hoi viing ven bién
Quang Ninh - Hai Phong, cé xem xét dén murc
dd san co cla ngudn s6 lidu tai khu vire nghién
clru, bai bdo d3 xac dinh cac yéu té chi thij cla
tirng yéu td thanh phan rii ro thién tai NDDB
khu viee nghién ctru. Trong d6, yéu t6 hiém hoa
NDDB duwoc dic truwng béi cuong do, pham vi,
tan sult; Yu t6 mirc dd phoi bay duwoc dac
trung bdi nhédm chi thi dan cu, st dung dat; Yéu
t6 dé bj tdn thwong ddc trung bdi kha nang (ng
phd, con ngudi, kinh té - xa hoi,... K&t hop vai st
dung phuong phap chuyén gia, nghién ctiru dé
xuat bo chi thi danh gié rdi ro NDDB nhu sau cho
khu vuc (Bang 1, 2, 3):

- B& chi thi yéu t6 hiém hoa: P6 cao nudc
dang cwc dai (1 chi thi).

- B6 chi thi mirc d6 phoi bay trudc hiém hoa:
(7 chi thi).

- Bo chi thi tinh dé bj t&n thwong: Bao gom 2
thanh phan d6 nhay (S) va kha nang chdng chiu
(AC) (27 chi thi) .

Bdng 1. B6 chi thi murc dd phoi bay (E) trong tinh todn rui ro NDDB

T Nhém chi thi

Chi thi thanh phan

1 Con nguoi

Mat d6 dan s6

P4t ndng nghiép

P4t nudi trong thay san

P4t &, giao thong thay loi

2 S&r dung dat

P4t 1am nghiép

Dat khac

D4t chua st dung
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Bdng 2. BS chi thj d6 nhay (S) trong tinh todn rui ro NDDB

1T Nhém chi thi

Chi thj thanh phan

Ty |& phu ni¥

1 CAu tric dan sé Ty 1é ngudi gia

Ty lé tré em

2 Gido duc

Ty 1& mu chit (>15 tudi)

Ty |8 hd khdng dir dung nuwdce sach

3 Tiép can tién nghi

Ty |8 hd khdng st dung nha vé sinh hop vé sinh

S6 lugng gia suc, gia cam

4 Hoat d6ng san xuat | Dién tich cdc san pham ndng nghiép chinh chwa thu hoach

S8 lwong tau thuyén

Bdng 3. B6 chi thj kha ndng chéng chiu (AC) trong tinh todn rii ro NDDB

T Nhém chi thi

Chi thj thanh phan

S6 co sdy té/s6 x3

S6 giudng bénh/1000 dan

S6 nhan lyc nganh y/1000 dan

S6 nhan lyc nganh dwoc/1000 dan

1 Cham socy té

Ty 1é ngudi tham gia bdo hiém y té

Ty |é tré em duoc tiém ching

Ty |& x3/phudng/thi tran cé bac sy

Ty |& dat tiéu chi qubc gia vé y té xa

GDP/nguoi/nam

2 Kinh t&

Thu nhap chinh cta céc ho gia dinh

Ty |8 ho gia dinh cé dai, tivi

Théng tin va truyén

Ty & nguoi st dung dién thoai

thong
Ty |& ngwoi sir dung internet
Dién tich rirng phong hé ven bién
] Ty & dan duorc tiép can vdi thong tin DBTT
4 Phong chong thién S6 lwong diém so tan dan (nha trdnh bio)

tai

S6 Km dudng giao thong (quéc 16, tinh 16, huyén 16)

Mtrc d6 hiéu biét va kha nang san sang &ng pho vai thién tai clia ngudi dan

Phwong phdp chuén héa chi thi:

Sau khi xdy dung dwoc bd chi thi danh gia
rai ro NDDB, tién hanh thu thap va téng hop s6
liu cho khu viuc nghién cru. C6 thé thay rang,
madi chi thi dugc téng hop tir cac ngudn sb lidu
khac nhau va co sy khdac biét vé don vi gilta céc
chi thi. P& cd thé tinh todn chi sé rdi ro R, can
chuyén déi cac loai s6 liéu c6 don vi khac nhau
vé dang gid tri khdng thir nguyén. Phuong phap

chuin hoa s6 liéu dwoc sir dung dé chuyén déi
céc gid tri cha tirng chi thj vé khoang gia tri tir 0
dén 1. Trudc khi chuan hda s6 liéu d3 xac dinh
ma&i quan hé giita chi thi can chuan hda vdi chi
s rui ro/chi s6 dé bj t6n thwong dé ap dung
phuong phédp va cdng thirc chuin hda phu hop.
Theo nghién ctru, cac chi thi cda thanh phan d6
nhay cdm S c6 quan hé ddéng bién véi chi s6 dé
bi t&n thuwong - tirc 13 1am gia tdng tinh dé bj tén
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thuong; trong khi @6 chi s6 cla kha nang thich
rng AC lai cé quan hé nghich bién véi chi s6 dé
bi t&n thuwong - tirc 13 1dm gidm tinh dé bj tén
thwong. Cac chi s6 hiém hoa (H), mirc d6 phoi
bay (E) va tinh dé bj tén thwong (V) cé quan hé
dong bién vai chi sb rdi ro.

NéEu quan hé gitra chi thi va chi sd rdi ro/chi
s& dé bi tn thuwong | dong bién, cong thirc
chuén héa dugc dp dung nhu sau:

(Xi' = Xomin)
Kil=G —x >

max min )

2

Né&u quan hé |a nghich bién, cdng thirc chuan
hoa sé la:

[X;]= M 6)
max min

Trong d6: [X ] la gid tri chuan hoa;

X la gia tri cGa chi thi i tai vung j;

X__ lagid tri I6n nhat cla chi thij trong toan
vung;

X lagia tri |&n nhat cta chi thi j trong toan
vung.

Phwong phdp trong s6

Sau khi chuan héa s6 liéu cla cac chi thi, tién
hanh danh gia vai tro va md&rc do anh hudng,
doéng gbp cla céc chi thi dé xac dinh trong so
cla tirng chi thi d6i véi yéu té H, E va V. Phuong
phap xac dinh trong sé cho tirng thanh phan cau
thanh rdi ro nhu sau:

Da&i véi Hiém hoa (H):

Do chi thi cia hiém hoa NDDB chi gbm 1 chi
thi “Dd cao nudc dang cwc dai” nén khéng can
tinh trong s6.

Da&i vdi mirc d6 phoi bay trudce hiém hoa (E):

B chi thi E gdm 2 nhém chi thj chinh: Con
ngudi va sir dung dat, st dung phuong phép
trong s6 can bang (chi thi cé mirc dod quan trong
nhu nhau).

Doi véi tinh dé bj tén thuong (V):

S dung phuong phap tinh trong s6 cla
lyengar va Sudarshan dé tinh trong sé cho cac
chi thi cia S va AC. Trong s6 cla tirng chi so
thanh phan duoc xac dinh bdi cdng thic s6 4
nhu sau:
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W —— (4

Var(s)

Trong do: w, la trong s8 cua chi thi thanh
phan con thitj cha H, Eva S, AG;
Var(x) |a phuong sai cla chi s6 phu th j
duoc xac dinh bdi cong thirc:
L =2
X — X
Var, = ( ij })

LTy ©®

C: duogc xac dinh bdi céng thirc:
. =]

c=Y——| ®
jzlJVar(xj)

Trong d6: m 12 s6 cac yéu t6 thanh phan dong
gdp vao chi sé rli ro/chi s6 dé bj t6n thuong.
Can lvu y 13 t6ng trong s6 cla nhém chi s6 phu
phai bang 1.

Gid tri cdc nhédm chi sé phu cho tirng don vi
hanh chinh sé& dwoc tinh theo cong thirc sau:

n
M= wxy @)
j=1

Trong do: M. Gid trj cila nhdm chi s6 phu thi
; cla don vi hanh chinh th j;

7z Gid tri trong s6 cua chi sd phu tht j

i=1+m,s6 don vi hanh chinh cda khu vuc
tinh toan.

Phuong phdp mé hinh sé

DEé dénh gid hiém hoa do NDDB cho khu vic
ven bién Quang Ninh - Hai Phong, ngoai viéc
danh gid hién trang NDDB, can thiét phai tinh
todn moé phdng d6 cao nudc dang tng véi cac
cdp bdo d6 bd khac nhau. Do vy, sit dung md
hinh tich hgp SUWAT tinh toan NDDB dya trén
tap hop cac con b3o gia dinh véi cac cap bdo d6
b6 khac nhau. SUWAT bao gdbm 2 mé hinh thanh
phan |a md hinh séng dai dya trén hé phuong
trinh nudc néng phi tuyén 2 chiéu cd xét dén
nuwdc dang do &ng suat birc xa séng va mé hinh
SWAN [5] dé tinh séng. Hé phuong trinh co ban
cla md hinh nwdc ndng phi tuyén 2 chiéu duoc
mé ta nhu sau (cac céng thirc 8, 9, 10):




w20 S

=0

56 & ay

ar ax d o\ d ax P, Ox
2

a ol d ) a\ld By

Trong dé: n 1a dao déng muc nwdc bé mat
(m); M, N: Luu lugng trung binh theo do sau
hudng x va y (m3/s); f: Tham s& Coriolis; P: Ap
suat khi quyén (hPa); g: Gia tdc trong truwong
(m/s2); d: DG sau tong cong d =n + h (m); A,:
Khuéch tén réi theo phuong ngang; p : Mat d6
nudc (kg/md); F F: Ap lyc do trng suat birc xa
séng (kg/ms2);T la ing suét day (kg/ms2), n:
Hé s6 nhdm Manning (m/s1/3); T Ung suat bé
mat (kg/ms2). ‘

DE tinh todn NDDB cho khu vyc nghién ctru,

Bdng 4. Mién tinh va dé phén gi

,oélvp

(8)

1
2.
1

(9)

82M FM
o

mé hinh SUWAT dugc thiét ké trén lwdi vudng va
16ng 2 I&p v&i mién tinh va d6 phan gidi cda ludi
tinh nhu sau (Bang 4, Hinh 1):

- Lwéi tinh Bién Béng (lwdi D1): La mién tinh
I&n nhat duoc xay dwng véi d6 phan gidi ngang
4 phut (khodng 7400 m), bao pht tir vi do 8 -
25°N, kinh d6 103 - 121°E.

- Lwdi 16ng ké tiép (lwdi tinh khu vye - D2):
Puoc thiét 1ap cho ven bién Quang Ninh - Hai
Phong vd&i cung dd phan giai 1 phut (khoang
1850 m) trong pham vi 19 - 22°N, 105 - 110°E.

Gi lwdi tinh ven bién Bdc B6

Lz —r,:+zz)+A,,[

azN N

2tsn (10

—( -7 +F)+Ah[

Lwéi Mién tinh D6 phan gidi km (Ax x Ay)
D1 103°-121°E, 8 - 25°N 7400 x 7400
D2 105° - 110°E, 19° - 22°N 1850 x 1850
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Hinh 1. Mién tinh va lwéi tinh NDDB cho khu virc Quéang Ninh - Hdi Phong
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Phwong phdp ban d6 va phdn cdp cap dé rui
ro NDDB

St dung céng thirc (1) va céng cu Raster
Calculator dé xay dung ban d6 rdi ro NDDB.
Ban d6 rui ro dwoc xdy dwng dwa trén 3 ban d6
thanh phan H, E, V. Phuong phap ban d6 va GIS
duwoc st dung nham tich hop cac 16p théng tin
dé xac dinh cap dé rui ro.

Phuwong phap ham phan bd xac suat duoc
st dung dé phan cap cap do rui ro. V&i chudi
s6 liu két qua tinh todn R = {R1, R2, ..., Rn},
tién hanh s3p xép theo thi ty ting dan, khi

dé6 c6 chudi R}, = {R;, B, e B} VO
R{ < R; < - < Rj;. Ham phan bd xic sudt
clia R duoc xac dinh nhu sau:

F(Rn) = n+1

Trong d6, R *: Gid tri cia R & vi tri thit m
trong chudi trinh ty

m: S6 thir ty chia R " trong chudi trinh ty

n: Dung lwong mau

F(R_"): Tan suat tich Ity tai R *

Sau khi xdy dung tan suat tich Iy, 1ap bang
tinh nhu sau:

m 1 2 n
Rm* Rl* RZ* Rn*
F(R ') F(R,) F(R,) F(R))

Tiép theo, dung d6 thi biéu dién méi phu
thuéc ham giira F(Rm*) va R’ bang cach chon
truc hoanh la R *, truc tung la F(R 7). D6 thi d6
chinh 1a duéng tan suat tich ITy. Coi ham méat do
xac suat cla chi s6 rui ro (R) phu hop véi phan
b6 chuln, chia biéu d6 phan bé xac suat thanh
5 khodng, xac dinh duoc gia tri X. tuwong ng
vdi moi xac suat 20%, 40%, 60%, 80%, khi do sé
phan cap R thanh 5 cap tuong ng nhu sau: RUi
ro rat thdp néu 0< R_ < X,; Rui ro thap néu X <
R_<X,; Ruiro trung binh néu X <R_<X_; Ruiro
caonéuX,<R_<X;RuirordtcaonéuX,<R <1.

Diéu kién dé dp dung ham phan bé xac suat
théng thuwdng s6 vung nghién cru phai dd 1én (it
nhat 13 15 vung).

3. Két qua nghién ctru va thao luan
3.1. Quy trinh ddnh gid rai ro NDDB

Nghién clru dé xuat quy trinh xac dinh rai ro
NDDB gébm 4 budc nhu sau:

Buwdc 1: Xdy dwng bé chi thi ddnh gid rui ro
NDDB

Xay dung bd chi thi danh giad rdi ro NDDB,
bao gdbm: B chi thj cda yéu té H, bo chi thj cua
yéu té E va bd chi thi cdia yéu té V (g6m bd chi thi
clia d6 nhay S va kha nédng thich &ng AC). B6 chi
thi dam bao cac yéu t8: Chuyén tai va cung cap
théng tin can thiét; Thé hién mdc dd dai dién
cta chi thj trong trong cac thanh phan H, E, V; S&
liéu dung dé tinh toan cdéc chi s6 phai duwoc thu
thap tlr cdc ngudn thdng ké chinh théng, chi tiét
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va cé dd tin cay cao; Don gian, dé ap dung; S6
liéu cé thé cap nhat theo chu ky.

Buwdc 2: Chudn héa dir liéu cho cdc chi thi

Chuan hda s8 liéu nham muc dich chuyén
déi s6 liéu cda tirng chi thj vé dang khéng thi
nguyén c6 don vj trong khoang [0, 1]. Trong dd,
chi thi cta thanh phan kha nang thich ng AC
sir dung coéng thirc chudn hda nghich bién va
céc chi thi con lai st dung cdng thirc chuan héa
doéng bién.

Buwérc 3: Xdc dinh trong sé cho cdc thanh phén

Tinh trong s6 dé xac dinh mirc d6 déng gbp
clia mdi chi thi d6i véi cac thanh phan cla chi s6
rdi ro. Nghién clru s dung phuong phap tinh
trong sd cua lyengar va Sudarshan dé tinh trong
s6 cho céc chi thj cda S, AC va st dung phuong
phdp trong s6 can bang dé tinh trong s6 cho cac
chithj cta E.

Buwdrc 4: Tinh todn va xdy dung ban d6 phén
cdp cdp dd rii ro NDDB

Hiém hoa, mirc d6 phoi bay trudc hiém hoa,
tinh dé bi t6n thwong cta rdi ro do NDDB d3
dugc tinh toan, két qua gbm dang sé va dang
ban d6. S dung phuwong phdp ham phan bé xac
suat dé phan cap cap d6 rdi ro NDDB (5 cap: R4t
cao, cao, trung binh, thap va rat thap). Phuong
phap ban d6 va GIS duoc sir dung dé xay dung
ban d6 thanh phan H, E, V va ban d6 ri ro NDDB
13 két qud chéng chap cic |dp ban d6 thanh
phan. K&t qua ban d6 rdi ro NDDB thé hién phan




vlng rui ro véi cac cap dd rdi ro tuwong &ng cho
trng khu vurc.

3.2. Két qua ddnh gid rai ro NDDB cho khu vuc
Quang Ninh - HGi Phong

Két qué ddnh gid Hiém hoa
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Hinh 2. Béan dé hiém hoa NDDB cép 8
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N
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Hinh 4. Bén d6 hiém hoa NDDB cép 10
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Hinh 6. Bén dé hiém hoa NDDB cép 12

Dua trén danh gid hién trang NDDB cho khu
vuc ven bién Quang Ninh - Hai Phong va két qua
tinh todn tlr mé hinh sé tri, két qua danh gid
hiém hoa nwédc dang do bdo twong &ng vdi tirng
cip b3o duwoc thé hién trén cac hinh tir Hinh 2
dén Hinh 8.
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Hinh 3. Ban dé hiém hoa NDDB cép 9
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Hinh 5. Bén d6 hiém hoa NDDB cép 11
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Hinh 7. Bén dé hiém hoa NDDB cép 13
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Hinh 8. Bén dé hiém hoa NDDB cép 14
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Két qua ddnh gig Muc d6 phoi bay

S& dung ban dd hién trang s&r dung déat, ban
dd hién trang nudi trong thldy san, chia thanh 6
loai s&r dung dat va gan gid tri twong &ng véi mirc
dd phoi bay trwdc hiém hoa (5 1a mirc d6 phoi
bay I&n nhat va 0 1a khong bi anh hudng), cu thé:

Dat néng nghiép (5); Pat nudi trong thiy san (4);
DAt &, giao thong, thay lgi (3); DAt 1am nghiép
(2); D4t khac (1); Pat chua st dung (0). Ap dung
cac buwéc cda quy trinh dénh gia rdi ro, két qua
murc d6 phoi bay trudc hiém hoa NDDB cua khu
vire Quang Ninh dugc mo ta trong Hinh 9.

BAN DO MUC PO PHOT BAY TRUGC HIEM HQA (E) DO NUGC DANG DO BAO
KHU VUC VEN BIEN QUANG NINH - HAI PHONG
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Hinh 9. Ban dé murc d6 phoi bay trudc hiém hoa NDDB khu vuc ven bién Qudng Ninh - Hai Phong

Két qud ddnh gid Tinh dé bj tén thuong

T bd chi thi danh giad tinh dé bj tén
thuwong NDDB duoc trinh bay trong Bang 2
va Bang 3, nghién ctru ti€n hanh thu thap s6

liéu, chudn héa chi thi, xac dinh trong sé va
tinh dwoc két qua chi s6 dé bi ton thuong
cho khu vuc ven bién Quang Ninh - Hai Phong
(Hinh 10).

BAN PO TINH DE BI TON THUGNG (V) DO NUGC DANG DO BAO
KHU VU'C VEN BIEN QUANG NINH - HAI PHONG
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Hinh 10. Bdn d6 tinh dé bj tén thuong do NDDB khu virc Qudng Ninh - Hi Phong

Két qud ddnh gid rui ro

Chi s6 rdi ro duwoc tinh dwa trén két qua
danh gida H, E, V v&i ham quan hé duoc trinh
bay trong cong thirc (1). S& dung cong cu Raster
Calculator trong GIS dé xay dung ban db rui ro
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NDDB va phuong phap ham phan bd xac suat dé
phan c8p cap dd rui ro. Chi sd rti ro NDDB cula
khu vic Quang Ninh - Hai Phong theo b3o cap
8, cap 10, cip 12 va cip 14 duoc thé hién trong
Hinh 11 dén Hinh 14.




BAN PO PHAN CAP CAPPQ RUI RO DO NUGC DANG DO BAO CAPS
KHU VUC VEN BIEN QUANG NINH - HAI PHONG
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Hinh 11. Bén dd ridi ro NDDB cép 8 khu virc Qudng Ninh - Hi Phong

BAN DO PHAN CAP CAPDO RUIRO DO NUGC DANG DO BAO CAP 10
KHU VUC VEN BIEN QUANG NINH - HAI PHONG
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Hinh 12. Bén d6

rii ro NDDB cép 10 khu vuc Quéng Ninh - Héi Phong
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Hinh 13. Ban dd rdi ro NDDB cép 12 khu vi'c Qudng Ninh - Hdi Phong
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BAN DO PHAN CAPCAPDO RUI RO DO NUGC DANG DO BAO CAP 14
KHU VUC VEN BIEN QUANG NINH - HAI PHONG
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Hinh 14. Bn db rdi ro NDDB cép 14 khu vuc Quéng Ninh - Héi Phong

K&t qua ddnh gia rdi ro va danh gia hiém hoa
c6 sy twong dong, vdi cap bdo tir cdp 8 dén
cip 14 déu thay khu vuc ven bién thanh phd
Hai Phong c6 cap dé rdi ro cling nhu hiém hoa
cao hon so véi tinh Quang Ninh. Thanh phd Hai
Phong va thi x3 Quang Yén, thanh phé Ha Long
cta tinh Quang Ninh hau hét déu cé cap do rui
ro & mirc cao va rat cao, ngoai ly do mirc dé
hiém hoa cao, cac khu vic nay déu tap trung
déng dan cu. Khu vuc huyén dao Cat Hai (Hai
Phong) va thanh phé Cam Pha, Mdéng Cai, huyén
Van Pon hau hét c6 cap d6 rhi ro & mdrc thap va
rat thap do mirc d6 hiém hoa va mirc do phoi
16 tai day nhin chung thap hon nhiéu so vdi céc
khu vue khac
4. K&t luan

Nghién c&ru s dung khai niém cuta IPCC
(2012) vé rui ro thién tai, st dung phwong phap
chi s6 theo huwdng tiép can dya trén chi thj dé
dédnh gia rdi ro nwdc dang do bdo. Nghién ctu
d3 xay dung phuong phéap va bd chi thi danh
gia rdi ro NDDB gém: (1) B chi thj yéu t& Hiém

hoa: D6 cao nuwdc dang cuwc dai; (2) Bo chi thi
muic dd phoi bay trwdc hiém hoa: Mat d6 dan
s6 va sir dung dat (dat ndng nghiép, dat nudi
trong thay san, dat &, giao thong thdy loi, dat
l&m nghiép, dat khac, dat chwa st dung); (3) B
chi thi tinh dé bj t6n thwong: D6 nhay (S) gdm
9 chi thj thuéc 4 nhém (ciu tric dan sb, gido
duc, tiép can tién nghi, hoat déng san xuat) va
Kha ndng chéng chiu (AC) gdbm 12 chi thi clrng
va 6 chi thi mém thudc 4 nhém (Cham séc y té,
Kinh t&€, Thong tin va truyén théng, Phong chéng
thién tai). Phuwong phap, bd chi thi va quy trinh
danh gia rdi ro NDDB dé xuat trong nghién ctru
nay da duoc ap dung thi diém cho khu vuc ven
bién Quang Ninh - Hai Phong vai két qua khu
vue ven bién thanh phé Hai Phong cé mirc d6
rdi ro cao hon nhiéu so vdi tinh Quang Ninh, cac
quan/huyén & Hai Phong déu c6 chi s6 rdi ro &
murc cao va rat cao; tai Quang Ninh, chi khu vuc
thi x3 Yén Huwng cé chi s6 rdi ro dat mirc rat cao,
thanh phé Ha Long & mirc cao va rat cao, cac
khu vire con lai déu & mirc trung binh va thép.

L&i cdm on: Tap thé tdc gid xin chdn thanh cdm on Dé tai KH&CN cép B6: “Nghién ciru co sé khoa hoc va
xdy dwng quy trinh xdc dinh cdp dé rii ro thién tai do bdo, dp thdp nhiét ddi va nuwdc dédng do bdo”, mé sé
TNMT.2017.05.05 dé hé tror dé thurc hién nghién ciru nay.
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Abstract: As a result of climate change impacts, natural disasters have become more complicated,

particularly storm surges causing extreme losses in human, property, and socio-economic. Therefore,
research and assessment of natural disaster risks caused by storm surges are necessary and have scientific
and practical significance, contributing to improving the hydro-meteorological industry's service efficiency
in preventing and mitigating damages related to disasters. The research adopts the definition of natural
disaster risks from IPCC (2012) and index method to develop a risk assessment framework for storm surges.
As the case study, the research proposes this framework for Quang Ninh and Hai Phong coastal areas.

Keywords: Exposure, Hazard, Storm, Storm surges, Vulnerability.
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