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Tom tit: Nehién cim rii ro do ngdp lut tai viing cira song va ven bo duwge quan dm tai nhiéu nude
trén thé gii. Tai Viét Nam, van dé nghién cim vé rii ro do ngdp lut chi m éi bt dau trong nhitng
nam gan ddy, trong qud khir cong tac qudn Iy ngdp lut bao gom bién phdp cong trinh va phi céng
trinh rat dupc chii trong. Hién nay viéc xdy dung ban do ngdp lut dupc hé hién qua viéc xay dung
ban dé rii ro do ngdp lut. Trong khuén khé bai bdo trinh bay m dt s6 két qua viéc xdy dung ban do
riti 1o vé nguoi cho luu viee song Kién Giang va séng Long Puai - tinh Qudng Binh.

Tir khoa: Riuii ro, Ngap lut, Luu vuc, Kién Giang, Long Dai

Summ ary: Research flood risk in estuaries and coastal areas were interested in many countries
around the word. In Viet Nam,research problem about flood risk just staned in recent years, in
the past flood m anagen ent includes structural measures and non- structural are being focused.
Cumently, the flood mapping was reflecting through risk mapping. In the framework of the
article, some results research about the risk assessment in risk mapping due to flooding in the
Long Dai and Kien Gian rniverine catchments, Quang Binh province is presented.
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thoi gian truyén 1ii rt nhanh, ngap lut xay ra
khi ¢c6 mua 1én chi sau tir 2 - 8 gio; thoi gan
duy tri ngip lut ngin; cudng suat 1i rat 1on,
thay di theo timg doan song va timg tran 1{;
bién d, & sau ngdp lut cao, trung binh tr 2 -
3m. Trong mot & tran Ii dic biét lon bién 1
c6 thé 1én dén 4-5m; thoi gian Iii 1én rét ngin
tu 1 - 3 ngay ([6], [7]) gy ra ngdp lut nghiém

I. PAT VAN DE

Thé gi6i hién nay dangphai duwong dau véi cac
tham hoa ngdy mdt ga tdng do thién nhién
dem lai, dic biét 1a bao, 1tivdi cuong do va tan
sudt ngdy canglon [9]. Nhimgtac dong va hau
qua mang lai rat 16n, dic biét ddi véi nudc ta
thuong xuyén chiu anh hudng cua thién tai
nhu bdo, 1t Theo udc tinh, & nudc ta hang

nam bao, 111 da gay thiét hai khoang 1,5% GDP
do bdo, 1ii va cudp d sinh mang cia nhiéu
nguoi [2].

Mién Trung 14 khu vuc hang ndm thuong phai
c6 khoang 3 - 4 tran liixudt hién trén cac song;
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trong 6 ving ha luu.

Ving duyén hai mién Trung 13 mot trong
nhitn g noi chiu anh huéng nhiéu nhat tir thién
tai. Thyc tién cho thdy day 1a khu vyc dang
chiu anh huéng nhiéu nhat cua cac loai hinh
thién tai, hiém hoa bao gém: bao 11, ngap lut
vanudc ding Theo két qua diéu tra, thu thap
tinh hinh I bdo va thiét hai cua cac Tinh ven
bién Mién Trung5 nam gin day nhu bang .
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Béing 1: S6 liéu thiét hai vé ngwoi va tai san cac tinh
ven bién Mién Trung trong 5 nim (2007-2011)

Tinh hinh thién tai Tinh hinh thiét hai

TT Tinh Con bio ) V& nguvi vé tz‘l.iAsﬁn Gh’i
Lia P . (Triéu chu

ATND Chet Bithuong VND)
1 Ha Tinh 10 8 81 240 7388,75
2 Quén g Binh 14 16 93 354 4419,76
3 Quang Tri 13 21 41 168 3715,40
4 Thua Thién - Hué 10 27 64 250 508,90
5 Da Ning 24 09 121 174 747,00
6 Quéang Nam 41 28 155 1275 7806,00
7 Quang Ngai 47 19 194 621 6116,13
8 Binh Dinh 24 15 187 59 1615,26
9 Khénh Hoa 4 15 57 17 998,50
10 | Binh Thuan 38 16 13 263,91

O nudc ta trong nhing nam gin ddy viéc
nghién cru tinh toan va xdy dung céc bin &
ngdp lu da dugc quan tdm & cac mic & chi
tiét khac nhau ([8], [10]). Vi du viéc tinh toan
va xdy dung céc ban & rii ro do ngdp It cho
khu vuc ven bién tinh Thira Thién Hué véi ty
1€ 1/250.000 da thuc hién theo ndi dung dé tai
cap tinh ([11]). Cic két qua trén &u quan tam
dén viéc canh bao nhimgkhu vue c6 nguy co
ngdp sau & cac muc d¢ khac nhau, van tbe
dong chay v.v...Tuy nhién ty 1é ban & nho va
nguén 9 lidu phuc vu tinh toan con nhiéu han
ché, do vay cac két qua con nhiéu han ché
trong viéc tn g dung thuc té. Trong bai bdo nay
s& g6i thiéu mot sé két qua tinh toan xdy dung
ban dd rui do vé& ngudi do ngip lut ving ven
bién ctra song Nhat Lé, tinh Quang Binh.

II. CO SO KHOAHQC VA PHUONG PH AP
TINH TO AN RUIRO DO NGAP LUT

I.1. Cosékhoa hoc

Theo cic bio cdo nghién clu vé giai phép
giam thiéu rai ro trong phong tranh Ii lut va
thién tai cta cdc nudc tign tién nhu Duc, Ha
Lan, Nhat, Anh Qudc va My, dinh nghia tong
quat nhit vé& rii ro do 1 lut va thién tai duoc

cac to chic khoa hoc qubc té cong nhan va
hién dang dugc cac quoc gia ap dung rOn g rai
nhu sau[ 1]:

Riii ro =(Xéc suit xay ra ngip lut) x (Hau
qua cia ngaplut) (1)

Xac sudt xay ra ngap lut phu thudc vao nhiéu
yéutd nhu: Do bén cdngtrinh d& k¢ cao trinh
de, ke; dat str dung; xac suat xuét hién 19, bdo,
v.v...Trong pham vi bai bao nay x4c suit xay
rangap lut dugc tinh theo tan sudt lixuét hién.
Cu thé cac truong hop i véi tan suit Q1%,
Q2%, Q5%, Q10% va Q20% tai thuong
ngudn duoe xem xét tinhtoan (Bang?2).

Hau qua ctangip Iut c6 thé 1a nguoi, tai san.
Trong bai nay chi dé cap dén thiét hai vé
nguoi.

Xéc suat c4 nhan nao d6 bi chét tai ving ven
bién diroc bao vé xay rangip lut Py qo0q phu
thudc vao cac yéutd sau:

- Thoi gian canh béo trude khi Iiilut x4y ra;

- Loai lii lyt: du doan duogc hodc khong thé
doan trudc;

-Noi trt an c6 thé / mic & tiép xtc véi 1d
lut...;
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- Do tudi, gidi tinh;
- Do saungip lut, van toc dong chay, thoi gian
ngap lut v.v...

Do hau nhu khong cé ta li€u nao duoc thu
thap va tong hop v€ cic yéu to nhu néu trén,
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Vivay viée xac dinh P 416004 duroc & xuit theo
¥ kién ctia cac chuyén ga vé cdngtac phong
chong 1@ lut ven bién & Viét Nam, kinh
nghiém duoc tich iy vé cac su kién 1iilut da
xdy ratrong qua khr.

Bang 1: PiéuKién tinh toan liilwu vire song Kién Giang va Song Nhat Lé (Q ,ms)

Tram 1% 2% 5% 10% 20%
Long Pai 4544.,9 4075,37 3435,75 2929,35 238946
Kién Giang 4546,36 4076,83 3437,21 2930,81 239092

Bo bién mién bic va mién trung Viét Nam
hang nam thuong xuyén chiu dnh hudng cua
cac con bdo. Do @, tam ly cua nguoi dan &
vung ven bién dd nhan thic va chuan bi cho
nguy co ma li lut co thé xay ra. C6 thé nhan
dinh ring chinh nhimg nhan thic nay s& din
dén ty & sotan cla nguoi dan trong ving bi
ngap lut tuong dbi cao dat khoang 90+98%.
Tainhiéu khu vuc ven bién bingip lut muc &
nghiém trong va & sdu dirgc gidi han trong
cac khuvyc gin bd bién (tir 1 dén 3 km tir by
bién, d6 sau co thé dat 1 &n 3m). Khu vic xa
hon c6 thé bi anh huéng bi I It nhung, néi
chung, v6i do siu han ché (<Im).

Nhing kinh nghiém cua cac sy kién 14 Iut
ven bién gan ddy nhét cho thiy rang viéc di
tan n6i chung dién ra nhu sau: Pau tién
nhimg nguoi dé bi tén thwong nhu tré em,
nguoi cao tudi dugc duarakhoi khu vuc bi
anh huong S6 nay chiém khoang 30 dén
40% tong dan sd song trong ving b anh
huéng. Tiép theo, phan con lai cua tong dan
s0, khoang 60% di chuyén ra khoi ving bi
anh huoéng va dén vi tri cac ving dat it bi
anh hudéng boi 10 lut tai nhiing noi d§ sau 1l
lut nho (0,5 m). Nhing cudc so tan thuong
dugc chinh quyén dia phuong chi dao. Mot
phan nho ciia dan s6 (khoang 5%), dic biét
1a thanh nién, ¢ trong khu vuc ven bién bi
anh huong tryc tiép ¢ lai gilr gin tai san.
Diéu nay o6 nghia ring chi c¢6 5% thanh

nién nay dang bi dnh hwong true tiép béi
li lut ven bién nghiém trong.

Jonkman (2007, [5]) di chi ra rang ty 18 tu
vong do cac su kién 14 lut ven bién 1a
khoang 1%. Nghién cuu nay dugc dua trén
thong tin lich sir cta 1i lut ven bién ¢ Ha
Lan, Anh, My va Bangadesh. Ty 1¢ dan s6
tir vong 1% nay duoc coi 1a twong dbi cao
cho céc khu vuc by bién Viét Nam. Dya trén
cac cwc thao luan voi cac chuyén gia Viét
Nam, Jonkman (2009, [5]) d3 d& xudt ty 1é
dan s6 tirvong 0,2 % & cac vang bi ngiplut
ven bién Viét Nam. Dua trén dir li€ulich sir
thiét hai vé nguoi va tong s6 ngudi bi anh
hudng do bao 11 gay ra trong nhiing khu vuc
ven bién trong thé ky qua (ADRC, 2006) ty
1¢ woc tinh vao khoing 0,3%. Diéu nay co
nghia rang 0,3% dan s6 s& thi¢t mang khi
bi tiép xiic tryee tiép voéi bio lii.

Dua trén danh gia cua cac chuyén gia va céac
thong tin tir chuong trinh nghién cru dé bién
Viét Nam, Jonkman (2009, [5]) d& xuit mdi
quan h¢ gira d6 sdungdp lut vaty 1€ tr vong
c6 cung mot dinh dang va hinh dang nhu ham
s di dugc d& xudt cho New Oreans ([5],
Jonkman et al. 2009) nhu sau

ln(h)—uNJ

On

FD(h)Z(DN(

UN = 520, ON = 2.00
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Trong do:
Fp(h)- phantirvong,la ham © do siungip nude;
h - @ saungip nudc;

LN, ON- gid tri trung binh va do 1é€ch chuén cta
phén bd chuan lo ga;

®y- phén bd chudn 1y tich.

Tuy nhién day 12 ham s6 chi danh gid sé nguoi
tir vong do d6 siu ngip nudc ma chua tinh dén
anh huén gcua van tdc dong chay, toc do ngép
lut. Dé danh géd anh huéng cia toc do dong
chday Jonkman et al. 2009 ([5]) da thu duoc Fp
=0.053 khi h.v>5m*/sva F,(h )=W@#
khi hv< 5m*/s. V6i cac sb liéu ngudi chét
tai New Orlean khong thdy su lién quan
gitta sb nguoitir vong va téc @ nudc bién
dang (m/gio).

IL.2. Phuong phap danh gi rii ro v ngwoi
bé x4y dung nén cac ban do rui ro thiét hai vé
nguoi, trong nghién ctru nay tién hanh cu thé
cac budc nhu sau:

- Budc 1. Phan chia céc ving tinh toan chi sd
rui ro trén 1 luu vuc song thanh cic vung nho
theo ranh gi6¢i hanh chinh c6 dién tich- Ai

- Budc 2. Thong ké bang dan sb, mét do theo
vung phan chia tai budc trén N(A1)

- Budc 3. Tinh toan ty 1& sd ngroi tir vong theo
murc d0 ngdp lut dua trén duongcong F(hi)

0.03

0025
ol 117]
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0005
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water depth [m]

Hinh 1. Tivong quan giita ty [¢é thiét m ang
va do sau ngdp lut

- Budc 4. Tinh toan xac suit thiét mang khi
xdy rangdp lu ing véi timgtiCuvung @& phan
chia: M(Ai )=N(Ai ).F(hi).

Xéc sudt thiét mang= ) nguoi thi¢t mang/
tong sb n gudi tai tiéuving,

- Budc 5. Tinh toan xic suat ngép lut

Xéc sut ngdp lu dugce tinh béng tn suat 1d
gy ra ngip lut hodc tan suit thiét ké cong
trinh chdng 1i: P(Ai).

- Budc 6. Tinh toan chi s6 rii ro

Rii ro = X4ac sudt thiét mang (budc 4) x xéc
sudt ngp lut (bude 5)

Ri = M(Ai).P(Ai ) = N(Ai). F(hi).P(Ai)

Cac budc phan tich trén day duoc tinh toan
theo quan diém rui ro vé nguoi Ké qua tinh
todn la chi s ruiro tai timg don vi hanh chinh
(x4 huyén...) goila rui ro vé n guoi.

Dé xem xét chi sb i ro & trén duge xem 1a
dang ké hay khong thi tinh todn thém rui ro
theo quan diém rii ro chap nhan duoc.

Xac suat thigt mang (pd/F-flood ) = (xac
sudt xay ra mat an toan hé thong cong trinh
chong l) x (ti 1€ sO dan & laiti€p xuc truc
tiép voi 1 lut).

Ri ro chip nhan dugc cua thiét mang
(IRflood) = tan suit tk (pF-flood) x XS thiét
mang (p d’F-flood).

R ro ca nhan trong vung bi ngip lut tai Vi¢t
Nam ¢ thé duyc xac dinh theo cdn gthuc:
IRfo0d = PF-fload X Paf-lood <Bx107™

Trongdo:

PE-flood C suat ngdp lut cta khu vuc ma ca nhan
d6 sinh song dugc xac dinh theo tiéu chuin an
toan cta khu vuc do.

Pd/F-flood 18 X4c sudt c4 nhan nao d6 bj thiét
mang tai vung dugc bao vé néu X4y ra
ngap lut.

B He s chinh s4ch phu thude vao mirc do ty
nguyén va tu do khi cd nhén sinh song trong
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ving bingip lut, hé s nay dwoc lay tir 1 dén
0,1 cho truonghop riiro vé ngap lut ([12]).
Nhu d3 dé cap o trén, doi véi hé thong phong
chéng 1ii hién tai ciia Quang Binh dirgc thiét
ké v6i tiéu chian an toan co tan sudt 1 1/20
nam. Néu hé théng phong chdng 1 dap tmg
dugc theo cac tiéu chuin, kha ning xay ra
ngdp lut cia Quan g Binh 12 pg 04 =0.05 (5%).
Duya vao cac danh gia tén co thé xac dinh
duoc x4c sudt mot c4 nhan ndo do & Quang
Binh thi¢t mangkhi xay ra 14 Iyt la:

PaFfiond = 0.05% 0.3%=1.5%10""

Nhu vay, cd thé tinh toan rii ro chﬁp nhan duoc
ctia ca nhan nao d6 séngtai khuvuc Quang Binh
bi thi€t mang khi xdy rangdp Iu 1a:

IRfiod = Pr-flod X Pasffiood = 0.05%1.5%10°
4=75%10°¢

Hé & chinh sach p=7.5%10°/10"=0.075
III. KET QUA TINH TO AN

Két qua tinh toan rii ro vé ngudi do ngip Iut
cho lwu vuc séng Kién Giang va song Long
Dai Gmg véi cic kich ban 1ii tin sudt 1%, 2%,
5%, 10% va 20% da dxoc thuc hién trén toan

VL8 i BB i 81881111

Hinh 3: Ban d6 do sau ngdp lut phirong én hién
trang ki 1% lu wee song Kien Giang va séng
Long Dai

[ KHOA HOC
khu vuc cho tung xa (30 xa) 2 ). Hinh 3 va
Hinh 4 minh hoa ban & do siu ngap lut va
ban dO rii ro vé& nguoi luu vuc sdong Kién
Giang va song Long Dai cho truong hop 11
1%. Bang 2 thé hién chi sb rui ro ddi véi
truong hop 14 1% cho 30 xa thujc vung ngép
lut véi hé thong phong chéng lii hién tai cia
Quang Binh drgc thiét ké voi tan suét 1 xay
ra 1 lan trong20 nam (chu ky lap 1/20 nam).

Hinh 2: Ranh gioi cdc xa bianh huong ngdp
luttrong cac kich ban tinh

BAN DO RUI RO VE NGUITT PHUTING AN HIEN TRANG 1% LU VUT SONG
KIEN GIANG VA SONG LONG DAL, TINH QUANG BINH

Hinh 4: Bdan dé riii ro vé nguoi phwong dén
hién trang ki 1% lhu vec song Kién Giang
va song Long Dai
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Béing 2: C hi s6 riii ro v nguwoi do ngip lut v6i tin suat 1%

- Name }:l‘f’g;i“ Din | Xicsuit | Hl¢ti | Séngusi | Riiro
ut i% i) ngap lut vong chét (x107)
1 Hai Thanh 0.0] 5136 0.05| 0.00000 0 0.00
2 DPongPhu 0.0 9732 0.05| 0.00000 0 0.00
3 Hai Binh 0.1 3583 0.05] 0.00001 0 0.00
4 btc Ninh 0.0 7516 0.05| 0.00000 0 0.00
5 Phu Hai 2.2 3567 0.05| 0.00569 20 028
6 Bdo Ninh 0.0 8958 0.05| 0.00000 0 0.00
7 Luong Ninh 1.3 3848 0.05] 0.00321 12 0.16
8 Vo Ninh 3.2 7872 0.05] 0.00843 66 042
9 Duy Ninh 2.4 6202 0.05| 0.00623 39 031
10 | Tén Ninh 3.0 5201 0.05| 0.00790 41 040
11 | Gia Ninh 2.2 6607 0.05| 0.00587 39 029
12 | Hién Ninh 0.0 7165 0.05| 0.00000 0.00
13 | AnNinh 0.0 8838 0.05| 0.00000 0.00
14 | Van Ninh 0.0] 7219 0.05| 0.00000 0 0.00
15 | Hong Thiy 4.6( 8210 0.05( 0.01241 102 0.62
16 | Hoa Thuy 0.0 6000 0.05| 0.00000 0 0.00
17 | Son Thuy 0.0 7199 0.05| 0.00000 0 0.00
18 | An Thuy 4.21 9636 0.05| 0.01115 107 056
19 | Loc Thuy 4.0 4167 0.05| 0.01072 45 054
20 | Thanh Thuy 3.8] 5414 0.05| 0.01014 55 051
21 | Phong Thuy 3.8 7027 0.05| 0.01014 71 051
22 | Lién Thuy 2.4 8116 0.05] 0.00643 52 032
23 | Kién Giang 3.8 6434 0.05| 0.01023 66 051
24 | Xuan Thuy 1.0 5262 0.05| 0.00249 13 0.12
25 | Cam Thuy 2.5( 3701 0.05| 0.00647 24 032
26 | Téan Thuy 1.3 5964 0.05| 0.00337 20 0.17
27 | HungThuy 0.0 6210 0.05| 0.00000 0 0.00
28 | Duong Thuy 0.0 4166 0.05| 0.00000 0 0.00
29 | My Thuy 0.0 5023 0.05| 0.00000 0 0.00
30 | Mai Thuy 0.0 6090 0.05| 0.00000 0 0.00
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Hinh 5: Ban d6 rii ro ngdp lut déi véi timg cd
nhan tai tung Vi tringdp lut ung voi i 1% luu
vuee séng Kién Giang va séng Long Pai

Két quathu dugc cho thay chi s6 riiro ¢d ga
tri 1on nhét tainhing ving c6 do siungp lut
16n va dan sd dong (nhu cic xd Vo Ninh,
Hong Thity, An Thuy, Loc Thily véi & sau
hon 3- 5 m). Cac thong tin rii ro vé nguoi
cho tung xa dugc tinh toan trén co 6 d sau
16n nhét khu vuc nglp lut va sO nguoi dan tai
dia phuong nén nhiing gia tri rui ro cla tung
x4 thé hién mic do rii ro cho sb dan cu séng
trén ting xi. Dé thé hién muc & nguy hiém
tai tin g vi tri ngap lut, ban dd rui ro tai tung
vi tri ngap lut cho mdt ca nhan trong mot nam

TAI LIEU THAM KHAO

[_KHOA HOC
duoc thé hién qua Hinh 5. Gia tri cao nhét
(~10'6/ném) tai nhiig vi tri ¢c6 do sdu >2 m,
chu yéu 14 trong séng va nhirng noi co do sau
ngap lut 16n hon 2 m. Phan 16n c4c dién tich
con lai c6 gia tri rai ro nhé (<10°/ndm) 1a cac
luu vyc hai song cd do siu ngap lut dudi 2 m.
Céc gia tri rii ro trén déu nam trong godi han
“rii ro c6 thé chép nhan dugc”. Cac giatrirai
ro ngdp lut cho mot cé nhan tai luu vyc song
Kién Giang va song Long Pai khd tuong
dong v61i cac gia tri rui ro tinh todn cho khu
vuc Nam Ha Lan|[5].

IV. KET LUAN VA KIEN NGH]I

Cac két qua nghién ciru trong khuon kho bai
bdo d3 thé hién qua trinh danh gia rii ro do
ngip lut tai khu vuc cu thé ung dung cho cura
song ven bién Nhat Lé tinh Quang Binh. Két
qua danh gia voi gia thiét tan sudt 1a 1% gay
ngip lut cao va chi 85 rui ro 16n tai An Thiy
va Hong Thiy.

Cac gia tri rii ro ngdp 1wt cho mot ca nhan tai
luu vuc ong Kién Giang va song Long Pai
kh4 tuong dong voi cic gié tri rii 1o tinh toan
cho khu vuc Nam Ha Lan ([5], 10 dén 10’8).
bé danh ga téng hop véruiro do ngap lut, rat
nhiéu bién c¢d lién quan khdcnhu song tran,
chay tran, co ché trugt mai, x6i 16, x6i ngﬁm,
dia hinh chi tiét ... can duyc xét thém, tuy
nhién do han ché vé sé liéu tir cach quan Iy
thién tai theo truyén théng, do vay nhimg van
d&nay can duge hoan thién trongtuon g lai.

[1] Frank Messner, Edmund Penning-Rowsell, Colin Green, Volker Meyer, Sylvia Tunstall,
Anne van der Veen, 2007. Evaluating flood dam ages: guidance and recommendations on
principles and m ethods. FLOO Dsite, Report number: T09-06-01.

[2] Govemment of Socialist Republic of Vietnam and Govemment of The Netherlands 1996.
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availability and wse. Nat. Hazards Earth Syst. Sci. 9,289-301, 2009.
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