XAY DUNG BAN PO CHI TIET CAP DO RUI RO DO NGAP LUT
HA LUU SONG BA
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Dai Khi twong Thiy védn khu viee Nam Trung B6

Ngay nhén bai: 11/1/2023; ngay chuyén phén bién: 12/1/2023; ngdy chdp nhén dédng: 13/2/2023

Tém tat: Cép dé rui ro do Iii lut quy dinh trong Quyét dinh 18/2021/QP-TTg ngdy 22 thdng 4 ndm 2021
cta Thu twdng Chinh phi duoc xdc dinh bdng muc nude va cdp bdo ddng lii tai cdc tram thdy vin nén chua
chi tiét. Vi cing mét myrc nuwdc nhung dé sGu ngdp & cdc ving khdc nhau nén rui ro khdc nhau, ngodi ra &
nhitng viing cé d6 sGu ngép nhw nhau nhung murc d@6 phdt trién kinh té - xé héi khdc nhau nén rui ro ciing
khdc nhau. Do d6, d€ nédng cao dé tin cdy vé cdnh bdo rui ro do ngép lut cén xdy duwng bén db chi tiét theo
khéng gian. Trong nghién ctru nay dé thi nghiém chi tiét cdp dé rii ro do ngdp lut cho ha lwu Séng Ba dua
trén Quyét dinh 18 va chi tiét bdn d6 chi s6 rui ro dua trén quan diém cda IPCC, phwong phdp AHP. Ban dé
chi tiét chi s6 rdi ro ha lwu Séng Ba dwoc xdy dung tir ban dé chi tiét ngdp lut va s6 liéu diéu tra xé héi hoc.
Cdc kich bdn ngép ha lwu Séng Ba két hop vdi s6 liéu diéu tra xd héi hoc xdy dwng dwoc bdn dé chi tiét cdp
dé rdi ro do ngép lut trng vdi cdc tn suét 1%, 3%, 5%, 10%, v& dap S6ng Ba Ha wrng vdi I thiét ké va I kiém
tra. K&t qud cho thdy, kich bén v& dép rii ro phé bién ld cép 4, tdn sudt 1% rui ro phé hién la cdp 3 - 4, tdn
sudt 3% va 5% rui ro phé bién Ia cép 3, tdn sudt 10% rui ro phé bién la cép 2 - 3; thanh phé Tuy Hoa va huyén
Son Hoa, Séng Hinh cé cép d6 rai ro cao hon cdc khu vure khdc do mire d6 phoi nhiém cla tai sén trudce thién
tai hodc d¢ sdu ngdp lut Ion.

Tir khéa: Rui ro do ngép lut, cdp dé rdi ro, Séng Ba.

1. bit van deé

Cap do rui ro thé hién mirc dd nguy hiém cla
thién tai d6i vdi tinh mang, tai san, cong trinh
dan sinh kinh té€ - xa hdi cé vai trd quyét dinh
trong cong tac phong chdng rng phd va duoc
nhiéu qudc gia sit dung. O nudc ta, cap dd ro
thién tai dwoc quy dinh trong Quyét dinh so
18/2021/QD-TTg ngay 22 thang 4 nam 2021
clia Thd twédng Chinh pha, tir dé quy dinh trach
nhiém cta Ban chi huy Phong chdng thién tai va
Tim kiém clru nan cac cip théng qua Nghi
dinh 160/2018/ ND-CP ngay 29 thang 11 nam
2018. P& phuc vu tét cdng tdc phong chéng thién
tai @ dia phwong, trong cac ban tin canh béo, duw
bdo thoi tiét thdy van nguy hiém quy dinh canh
bdo cap d6 rui thién tai theo Quyét dinh 18; tuy

nén cap doé rdi ro cha toan bd viing ngap 1a nhu
nhau va khong dam bao do chinh xac cao khi
ap dung cho cac vung khac nhau. Trong thuc
té€, myc nudc tai mot thoi diém clha tram thiy
van nhung d6 siu ngap, téc d6 dong chay trong
vung ngap va thoi gian duy tri ngap khac nhau
nén cap do rdi ro do ngép lut khac nhau. Mat
khéc, v&i cac vung cd cung do sau, toc do va thoi
gian ngap nhung murc dé phat trién kinh té&, kha
nang phong chdng rng phd, mirc d6 va thoi gian
khoi phuc lai doi séng, sdn xuat khac nhau nén
cap d6 rudi ro khdc nhau. Nhw vay, cip do rui ro
ngap lut phu thuéc vao mirc d6 va quy mo ngap
lut, tihh nhay cdm va kha ndng chdng chju vdi
ngap lut, mirc d6 phoi nhiém va anh huéng clia
tai san trudc nguy co ngap lut.

Ha lwu Séng Ba c6 dién bién ngap phuc tap,

nhién, cap do rdi ro do ngap lut trong Quyét
dinh 18 quy d6i tlr myc nwdc cac tram thay van
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murc d6 phat trién kinh té - x3 hoi gitta cac vung
c6 sy khdc nhau, day la luvu vuce dién hinh cho
khu viec Nam Trung Bé thé hién mirc d6 phan bé
manh theo khéng gian vé rii ro do ngap lut; do
do, chi tiét cap do rdi ro ngap lut dén cap x3 13
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rat can thiét. bé xac dinh co s& khoa hoc va thuc
tién phuc vu tinh toan chi tiét cap d6 rdi ro ngap
lut cho ha lwu S6ng Ba, nghién clru da phan tich
lwa chon phuong phép tinh rii ro thién tai do
IPCC dé xuat [6], sir dung phuong phap phén
tich hé théng th& bac (AHP) [5] dé tinh trong s6
trong céng thirc cla IPCC.

Cac thanh phan rdi ro thién tai trong cong
thire cha IPCC gdbm nhiéu yé&u t6 va thanh phan
cla ty nhién va xa héi. Tuy hién m&c d6 anh
hudng cla ching dén rdi ro rat khac nhau; dé
danh gid mirc d6 quan trong cla tirng yéu té va
thanh phan, nghién cttu xac dinh trong s6 bang
phuong phap phan tich hé théng thir bac (AHP).
2. Phuwong phap va s liéu nghién ctru

RUi ro thién tai dugc dinh nghia la kha ndng
xay ra cac thay déi nghiém trong trong cac chirc
nang binh thuwong cia mot cdng dong hay mot
xa hoi @ mot giai doan thdi gian cu thé, do cac
hiém hoa ty nhién tuong tac vdi cac diéu kién
dé bj t6n thuong cla xa hoi, dan dén cac anh
hudng bat lgi rong khdp ddi véi con ngudi, vat
chéat, kinh té hay méi trwong, doi hdi phai tng
phé khan cap dé dap (rng cac nhu cau cap bach
clia con nguoi va cé thé phai can dén sy ho tro
tlr bén ngoai dé phuc hodi [4]. Rdi ro thién tai
xuat hién tir viéc két hop giira hiém hoa va tinh
dé bj t6n thwong clia cac yé&u td bj phoi nhiém
trwdc hiém hoa, lam tdng kha ndng khéng thuc
hién cac chirc nang binh thudng cda x3 héi khi
thién tai xay ra [4].

T quan diém va khéi niém trén, phuong
phdp xac dinh chi s6 rui ro 1a ham cta hiém hoa,
d6 phoi nhiém va tinh dé bj t6n thwong; trong
dé tinh dé bj tdn thwong la ham cla tinh nhay
cam va kha nang chéng chiju theo cdng thirc sau

[6]:

R=f(H,EV) (1)
V=£(S,A) (2)

Trong d6: R la chi sé rdi ro thién tai (Risk);
H 1a hiém hoa (Hazard); £ 1a d6 phoi nhiém
(Exposure); V 1a gia tri tinh dé bj t6n thuong
(Vulnerability); S 13 tinh nhay cdm (Sensitivity);
A 13 kha nang chéng chiu (Adaptivity Capacity).

Chi s6 rdi ro c6 quan hé vdi v&i céc thanh
phan hiém hoa (H), phoi nhiém (E), tinh nhay
cam (S) va kha ndng chéng chiu (A) theo cdc ham
(1) va (2) duoc viét dwdi dang sau [5]:

R = ZXiWi (3)
i=1

Trong d6: R a chi s6 rdi ro ngép lut; X la cac
thanh phan rii ro (H, E, V); w, la trong s6 cac
thanh phan; n |a t8ng sé thanh phan.

T cdng thire (3) thu dwoc cdng thire tinh chi
s6 rui ro ngap lut nhu sau [1]:

R=Hxw,+Exw.+Vxw, (4)

Trong dé: R chi s6 rdi ro ngdp lut vung j,
H, chi sé thanh phan ngép lut vung j, E chi s6
thanh phan phoinhiém vung j; V chisd de bi t6n
thwongvungj; w, w, w, la trong s6 cha 3 thanh
phan trén (téng céc trong s& bang 1).

Chi s6 thanh phan dé bj t6n thwong gdm 02
yéu t6 tinh nhay cam va kha ndng chéng chiu
duoc tinh todn theo cong thirc sau [1]:

Vj = ijwS + ijw A (5)

Trong do: v, la chi s& dé bj t&n thuwong vung j;
S, la chi s6 yeu td tinh nhay cam vung j; A la chi
so kha nang chéng chiu vung j; w, w, Ia trong
s cla 2 yéu t6 trén (téng cac trong s6 b%ng 1).

Chi s6 thanh phan hiém hoa ngap lut dugc
tinh toan theo cong thirc cong sau [5]:

H=H xw +H,xw,+H, xw, (6)

Trong d6: H, la chi s& hiém hoa do ngép lut
vung J; H la Chl s6 yéu t6 d6 sdu ngap vung j;

H, la chi so yéu t6 toc dd dong chdy vung j; H,,
13 chi s6 yéu té thoi gian ngap vung j; w,w,, W
la trong s6 cua 3 yéu td trén (téng cac trong 56
bang 1).

S& dung phuong phap dénh gia chi s6 phat
trién con nguwdi (HDI) cla UNDP (2006) dé
chudn héa céc yéu té cla céc thanh phan hiém
hoa, phoi bay, tinh nhay cdm va kha ndng chéng
chiu, cu thé nhu sau [5]:
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Xij —MmXU
X =
v MaxXi]' _MlnXU

(7)

Ham quan hé thun véi tinh dé bj tén thuong
va chuan hda biéu dién bing cong thirc (7).

Mat khac khi xem xét dén céc bién ma gia tri
cla bién cang cao thi kha ndng gy tén thuong
cang thap, khi dé cdng thirc d6i véi ham quan
hé nghich sé la:

MaxXl-j - Xl.]

X = 8
Y MaxXi}- —MmXU ( )

Trong d6: X, la gia tri diém thir j thudc bién
thir i d3 chuan hda; Xij 1a gid tri diém th j thudc

bién th& i chua chudn héa; Max{Xi/_} la gid tri lon
nhat thudc bién thir i chwa chuan hoéa; Min{X }
1a gid tri nho nhat thudc bién thit i chwa chuan
hda.

Thanh phan hiém hoa la ngap lut gdbm cac
yéu té d6 sau, van téc, thoi gian. Cac yéu té nay
duoc xay dung thanh ban d6 ngip gdém 3 16p
trén tir két qua moé phdng ciia md hinh Mike
Flood. Ban d6 ngap lut ha lwu Séng Ba dugc mé
phong bang mé hinh Mike Flood tir ban d6 dia
hinh ty 1& 1/10.000 hé toa d6 VN2000, 39 mat
cat ngang (Hinh 1) [2], kich bdn mua Il ¢ng voi
tan suat 1%, 3%, 5%, 10% (Hinh 2 va Hinh 3), v&
dap S6ng Ba Ha (rng véi |G thiét ké (p = 0,5%) va
kiém tra (p = 0,1%) (Hinh 4).
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Hinh 1. So’ d6 thay lw'c mé hinh Mike 11 ha lwu S6ng Ba

Tran mua lich st ndm 1993 v&i lvu lwgng
dinh 1T 13 20.600 m3/s dugc s dung dé thu
phong cho tan suat 1% véi Q= 18.600 m?/s
(k = 0,90), tan suat 3% vdi Qmax = 15.300 m3/s
(k = 0,74), tan sudt 5% véi Q__ = 13.700 m*/s (k
= 0,67), tan suat 10% véi Q__ = 11.500 m*/s (k
= 0,56) (Hinh 2 va Hinh 3); v& dap S6ng Ba Ha
truong hop |G thiét ké véi Q| = 84.000 m?/s, It
ki€m tra véi Q__ = 105.000 m3/s (Hinh 4). Myc
nudc bién triéu tai clra D3 Dién vdi tan suat
0,1% 12 1,03 m, tn suat 0,5% la 0,98 m, tan suat
1% la 0,94 m, tan suat 3% la 0,90 m, tan sult
5% la 0,88 m, tan suat 10% la 0,84 m (Hinh 5).
Luong gia nhap khu gitra duoc tinh tir mo hinh
Mike NAM két néi vdi Mike 11 véi lvgng mua
cla tram khi twong Tuy Hoa, Son Hoa. Déi vdi
trudng hop v& dap duoc tinh theo hod so thiét
k& hd S6ng Ba Ha va md hinh séng v& dap dé
tinh todn luu lwong vé ha du; véi gidi thiét ho
v& tlr gitra va bat dau tir mat dap, vét v& phat
trién tuyén tinh dang hinh thang, ho bat dau v&
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tai thoi diém muc nudc hd dat cao trinh dang
binh thuwong. Céc kich ban cac yéu té dau vao
trén duoc t6 hop cung tan suat dé xay dung
ban d6 ngap lut ha lvu S6ng Ba. Mé hinh Mike
Flood vung ha luu Séng Ba duoc hiéu chinh va
kiém dinh trudc khi mé phdng cac kich ban ngap
trén vdi chat luvgng theo chi tiéu Nash tir 90,5 -
92,2% dat loai t6t theo tiéu chuan cia WMO [1].

Thanh phan tinh dé bj t6n thwong gdbm cac
yéu t6 tinh nhay cdm va kha ndng chdng chiu
duwoc xac dinh bang phi€u diéu tra xa hoi hoc,
nién gidm thong ké. Yéu té tinh nhay cam duwoc
xac dinh tir cdc chisd dan sd, lao ddng, thu nhap,
dan tri, nghé nghiép, kinh té, diéu kién séng, co
s& ha tang, mdi trwong. Yéu t6 kha ndng chéng
chiu dugc xdc dinh tir céc chi s6 vé kha ndng va
kinh nghiém chéng G, nhu yéu pham, théng tin
va mirc d6 phan &ng khi xdy ra 0, kha ndng hd
tro cla x3 hoi va cong dong, khd ndng bao vé tai
san va khéi phuc san suat. Phiéu diéu tra gém
bd cau héi dé ngudi dan ty trd 16i, doi tuwong




duoc diéu tra gdm nhiéu thanh phan khac nhau
vé nghé nghiép, trinh d6 va hoan canh kinh té.
Phiéu diéu tra can bd xa gdbm cdc thdng tin vé
phong chéng rng phd, thiét hai clia cac xa, moi
xa gdbm 01 phiéu diéu tra cdn bd xa va 6 phiéu
diéu tra ngudi dan. Vung ha luu Séng Ba c6 46
X3, v&i tdng s6 phiéu diéu tra 13 322 phiéu [1].

Thanh phan phoi nhiém cla rdi ro dic treng
cho mirc d6 16 dién va dnh hudng clta tai san,
con ngudi trwdc hiém hoa. Viéc xac dinh d6i
tuong, khéi lugng, gid tri tai san phuc vu tinh
toan thanh phan phoi nhiém rat phic tap va
khé khan do nhiéu loai tai sdn bién ddng theo
thoi gian nhu giao thong, hoa mau, hang hoda.
Do gidi han vé dit liéu diéu tra va dé don gian
hoa tinh todn, thanh phan phoi nhiém dwoc xac
dinh tlr bdn d6 s dung dat va m3 hda thudc
tinh theo mic d6 quan trong, muc dich sir dung
dat. Mdrc d6 quan trong nhu sau: (6) Dat an ninh
quéc phong, (5) Dat cdng cong, (4) Pat & va do
thi, (3) P4t néng nghiép, (2) P4t rirng va cay
céng nghiép, (1) DAt tréng va séng ngoi [5].

Ap dung phuong phap AHP xac dinh trong s6
nhu sau [5]:

- Trong s thanh phan rui ro: Ngap lut (hiém
hoa): 0,45; Phoi nhiém: 0,35; Tinh dé bj ton
thuwong: 0,20.

- Trong s6 hiém hoa: Do sau ngap lut: 0,50;
Van t6c dong chay trong vung ngap: 0,15; Thoi
gian duy tri: 0,35.

- Trong s6 tinh dé bi t6n thwong: Tinh nhay
cam: 0,60; Kha n3ng chéng chiu: 0,40.

Tuy nhién, trong cac thanh phan tinh nhay
cadm va kha ndng chéng chiu con cé nhiéu yéu

td. Thanh phan tinh nhay cdm gbém céc nhém:
(1) Nhém dan sinh (Snk) vé&i céc yéu t6: Dan sé
(S.nk1), s6 hé (S.nk2), s6 dan bi ngap (S.nk3),
ty 1& ho nghéo (S.nk4), ty 1é gidi tinh (S.nk5),
lao déng (S.nk6), dan tri (S.nk7); (2) Nhdm sinh
ké (Ssk) véi cac yéu td: Thu nhap chinh (S.sk1),
murc séng hd gia dinh (S.sk2), thu nhap binh
quan dau ngudi (S.sk3), thu nhap binh quan
hé gia dinh (S.sk4), ty |1é cong nghiép (S.sk5), ty
|& dich vu (S.sk6), ty I& néng nghiép (S.sk7); (3)
Nhém co s& ha tang (Scs) vdi cdc yéu t6: Nha &
(S.cs1), théng tin (S.cs2), giao thong (S.cs3), vy
té& (S.cs4), bac st (S.cs5); (4) Nhdm mdi truong
(Smt) v&i cac yéu td: Rirng (S.mt1), ngudn nudc
(S.mt2), dich bénh (S.mt3), méi trudng séng
(S.mt4). Thanh phan kha ndng chéng chiu gom
cac nhém: (1) Nhém kha nang (ng phé (Adk)
V@i cac yéu t6: Nhu yéu pham (A.dk1), phwong
tién (A.dk2), kha nang phong chéng (A.dk3), dw
bdo ngap lut (A.dk4), cdng trinh phong chéng
(A.dk5), cong trinh cong cong (A.dke6); (2)
Nhém kinh nghiém phong chéng (Akn) vdi céc
yéu t6: Kinh nghiém phong chéng (A.kn1), kha
nang bao vé tai san (A.kn2), bién phap &ng phé
(A.kn3); (3) Nhém hd tro tng phé (Aht) véi céc
yéu t6: Tap huan tng phé (A.ht1), hd tro cong
dong (A.ht2), hé tro chinh quyén (A.ht3); (4)
Nhédm phuc héi sau thién tai (Akp) véi cac yéu
t8: Sinh hoat (A.kp1), san xuat (A.kp2), strc khée
(A.kp3), mdi trwong (A.kp4). Trong sd cac yéu
td trong thanh phan tinh nhay cdm va kha nang
chéng chiu duoc thé hién & Bang 1 va Bang 2
dudi day [5]:

Bdng 1. Trong s6 thanh phén tinh nhay cdm

Thanh phan S.nkl S.nk2 S.nk3 S.nk4 S.nk5 S.nk6 S.nk7
Trong s6 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 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
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Bdng 2. Trong s6 thanh phan kha néng chéng chiu

Thanh phan A.dkl A.dk2 A.dk3 A.dk4 A.dk5 A.dké A.knl
Trong s6 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 so 0,29 0,32 0,22 0,30 0,48 0,21 0,30
Thanh phan A.kp3 A.kpd Adk Akn Aht Akp

Trong s6 0,29 0,20 0,24 0,26 0,28 0,22

3. Két qua va thao luin

3.1. Két qud tinh todn chi tiét héa cép dé rii ro
do ngdp lut cho ha lwu Séng Ba

Cap d6 rairo do ngép lut ha luu Séng Ba duorc
chi tiét bang k{ thuat chong chap ban do va tiép
can cua IPCC, phuong phap AHP; do dd, cac yéu
t6 va thanh phan cla rdi ro |a cac ban d6 s6. D
liéu diéu tra xa hoi hoc duoc s6 hda l1én ban do,

thanh phan phoi nhiém dwoc ma héa tir ban do
sir dung dat; ddi vai thanh phan hiém hoa duoc
mo phdng bang md hinh Mike Flood véi céc kich
ban duwoc xac dinh nhu trén. Puwdng qua trinh [T
tai S6ng Ba Ha duwoc thé hién trong Hinh 2, Séng
Hinh duwoc thé hién trong Hinh 3 va myc nudc
triéu tai clra Da Dién duoc thé hién trong Hinh 5;
v dap Song Ba Ha dugc thé hién trong Hinh 4.

Luu luong ho Song Ba Ha
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Hinh 2. Lvu lwgng tai bién Séng Ba Ha

Luu luong ho Song Hinh
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Hinh 3. Lwu lwgng tai bién Séng Hinh

Tuu uong vo dap Song Ba Ha
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Hinh 4. Qud trinh lwu lwong vé ha du do vé hd Séng Ba Ha
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Hinh 5. Qud trinh muc nudc triéu

Két qud moé phéng cac yéu t6 do sdu duoc
thé hién tir Hinh 6a dén Hinh 6f, van toc duoc

thé hién tir Hinh 7a dén Hinh 7f va thoi gian
ngap dugc thé hién tir Hinh 8a dén Hinh 8f.
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Hinh 6. Ban db d6 sdu ngép: (a) V& dap kiém tra, (b) V& dép thiét ké, (c) Tan sudt 1%, (d) Tén sudt 3%,

(e) Tan sudt 5%, (f) Tan sudt 10%.
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Hinh 7. Bén dbé vén téc dong chdy trong viing ngép: (a) Tén sudt v dap kiém tra, (b) Tén sudt v dap thiét ké,

(c) Tan sudt 1%, (d) Tan sudt 3%, (e) Tan sudt 5%, (f) Tan sudt 10%
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Hinh 8. Ban db thoi gian ngdp: (a) V& dép kiém tra, (b) V& dép thiét ké

~60 || TAP CHi KHOA HOC BIEN DOI KHi HAU
mmmmm || S6 25 - Thang 3/2023




1450600 L

e

Ldnang

L4z

1nam

L

proen

snsen susy 2 i o

Hinh 8. Ban dé thoi gian ngép: (c) Tan sudt 1%, (d) Tan sudt 3%, (e) Tan sudt 5%, (f) Tan sudt 10%

Cac ban dd do sau, van tdc va thoi gian ngép ngap lut v&i cac thanh phan phoi nhiém va tén
duogc st dung dé tinh chi s& thanh phan hiém thuwong theo céng thirc (4) dugc ban do chi s6
hoa theo cdng thirc (6). KEt hop ban d6 chi sé rdi ro, thé hién tir Hinh 9a dén Hinh 9f.
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Hinh 9. Bén db chi s6 rdi ro: (a) V& dép kiém tra, (b) V& dép thiét ké, (c) Tan suét 1%, (d) Tan sudt 3%
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Hinh 9. Ban dd chi sé rdi ro: (e) Tan suét 5%, (f) Tan sudt 10%

3.2. Két qud chi tiét cép dé radi ro ngép lut

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

I&n, (4) Cap 4: Mau dd 1a rdi ro rat I6n, (5) Cap
5: Mau tim 13 thdm hoa. Ban d6 chi tiét cap do
rdi ro ngap lut ha lvu S6ng Ba duoc xay dung
tlr ban d6 chi s6 rai ro va phan ngudng chi s6
bang ham phan bé xac xuit nhi thic [3] dua
trén Quyét dinh 18 (Hinh 10).
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Hinh 10. Phén b6 xdc sudt nhj thiec lién tuc

Chia tan suét Iy tich trén thanh 3 phan bang
nhau, phan 1 cé tin suat gan 0% dén 33,33%,
phan 2 c6 tan suat tir 33,33% dén 66,67% va
phan 3 cd tan suit 66,67% dén gan 100%. Gia tri
chi s8 rdi ro téng hop trong khoang tan suat tir
33,33% dén 66,67% tuwong duong vdi cap do rai
ro thién tai cap 3 theo Quyét dinh 18. Noi suy tri
s6 chi s& rui ro téng hop & tan suat 33,33% ng
V@i tran [T & cap bdo dong 3 va bado dong 3 + 1
m dwoc gid tri 0,25; twong ty thuc hién cho tan
suat 66,67% duwoc gia tri 0,41. Chi sd cd tan suét
I&n hon 66,67% c6 cap d6 rdi ro do ngap lut &
cap 4. Chi sé ¢ tan suat nho hon 33,33% co cap
dd rdi ro do ngdp lut & cap 1 va cdp 2; dé xac
dinh nguwdng gitra 2 chi sd nay, nghién clru chia
ddi khodng tan suat va xac dinh chi s6 rui cap 2

=62 || TAP CHi KHOA HOC BIEN POI KHi HAU

tlr 16,7% dén 33,3% twong (ng chi sd rui ro tir
0,17 dén 0,25. Cap dd rui ro cdp 1 nhé hon tan
suat 16,7% tuwong vdi chi s6 rdiro 0,17 [1].

* Chi s6 rui ro ngap lut tir 0,09 dén 0,17: RUi
rocap 1

* Chi s6 rui ro ngap lut tir 0,17 dén 0,25: R{i
ro cap 2

* Chi s& rdi ro ngép lut tir 0,25 dén 0,41: Rui

ro cap 3
* Chi s& rdi ro ngap lut I&n hon 0,41: Rui ro
cap 4.

Ban d6 chi tiét cap dd rui ro do ngép lut ha
lwu séng Ba (rng vdi cac kich ban dugc thé hién
tlr Hinh 11a dén Hinh 11f. Minh hoa chi tiét & 1
khu vue phuc vu canh bdo va phong chéng rng
phé duoc thé hién trong Hinh 12.
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Hinh 11. Chi tiét cdp dé rdi ro do ngdp lut: (a) V& dap kiém tra, (b)

V& dép thiét ké, (c) Tan sudt 1%,

(d) Tan sudt 3%, (e) Tan sudt 5%, (f) Tan sudt 10%

Hinh 12. Minh hoa chi tiét cdp dé rdi ro tén suét 1
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4. K&t luan

- Nghién ctru d3 chi tiét cdp do rdi ro ngép
lut dén cap thén/x3 vung ha luu Sdng Ba vdi céc
kich ban 1t 1%, 3%, 5%, 10% va v& dap Song Ba
Ha vdi |G thiét k& va 1T kiém tra. Cac kich ban chi
ti€t cap d6 rui ro ngap lut 1a co s& nang cao ning
lyc canh bdo va trién khai cé hiéu qua phong
chdng ngap lut & dia phuong.

- Ban do chi tiét cap do rdi ro ngap lut ha lvu
S6ng Ba duoc xdy dwng dua trén co sd khoa hoc
va thue tién, cung cap luan ct dé hoan thién va
b6 sung phwong phap chi tiét cap d6 rdi ro ngap
lut.

- Tan suat Il 10%, rdi ro ngap lut chd yéu &
cdp d6 2 - 3; tan suat 5%, rudi ro ngp lut ch yéu
& cip d6 3; tan suit 1 va 3%, rli ro ngap lut chl

yéu & cap d6 3 - 4; v& dap S6ng Ba Ha, rdi ro
ngép lut chl yéu & cap dé 4.

- Ban do chi tiét rdi ro nglp lut dugc xay
dung bdn d6 ngap ty 1& 1/10.000 va sé liéu diéu
tra x3 héi hoc khach quan nén két qua phu hop
vdi thye té€ dia phwong. Ban do rdi ro duoc xay
dung trén nén ban do ty 1& 1/10.000 dam bao
duoc mirc dd chi tiét nén hiéu qud trong ap
dung thuc tién c6 tinh kha thi.

- S&r dung cdng thirc cdng theo quan diém
cla IPCC phu hgp vai ha lwu Séng Ba. St dung
phuong phdp AHP dé xac trong sé trong cong
thirc cong cé tinh khach quan va danh gia duoc
mic dd anh hudng cua tirng thanh phan trong
cong thire, tir d6 xac dinh dugc chi sé rai ro phu
hop vdi thyce té.
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DEVELOPMENT OF INUNDATION RISK MAP
FOR THE BA RIVER-DOWN STREAM
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Abstract: The flood risk level in the Prime Minister's Decision No-18/2021/QP -TTg of April 22 in 2014
which is identified by water and alarm level at hydrology stations, therefore it is not detailed. Because, at
the same water level but inundation depth is deferent between regions so inundation risk level is deferent.
Beside, at the same inundation depth but socioeconomic is deferent between regions so inundation risk
level is deferent too. Therefore, it is needed to develop inundation risk maps for advancing reliability about
warning. This research, experimented establishing detail inundation risk level map in the Ba downstream
river based on the Decision No-18 and risk index detail based on the IPCC of perspective, the AHP of method.
The detail inundation risk index map in the Ba downstream river is established by detail inundation map and
sociology survey data. Inundation scenario maps in the Ba downstream river and sociology survey data are
combined to establish detail inundation risk level map for 1%, 3%, 5%, 10% flood frequency and dam break
of Ba Ha River with design flood, test flood. The results show that the case of dam break then common risk
level is level 4, 1% flood frequency then common risk level is level 3 - 4, 3% and 5% frequency then common
risk level is level 3, 10% frequency then common risk level is level 2 - 3; risk level in Tuy Hoa city, Son Hoa
and Song Hinh district are higher than other areas because exposure of property in hazard or inundation
depth is higher.

Keywords: Inundation risk, risk level, Ba River.
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