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Tém tit: Theo luat phong chéng thién tai thi nudc ta c6 t61 21 loai thién tai, trong d6 1a lut
1a loai thién tai gay ton that 16n nhat vé ngudi va tai san. St dung cac phuong phap luong
hoa duogc murc d6 ton that do 1d lut va xay dung ban do ) phén b khong gian cua rui ro 1a lut
1a xu huong duoc ap dung phé bién & cac nudc tién tién va budc dau da duoc 4 ap dyng cho
mot s6 du an ¢ nudc ta. Bang viéce str dung phuong phap danh gia dinh luong t6n that do 1,
nghién ciru da xac dinh duge murc d6 rui ro 1 chi tiét toi cap xa ang voi 3 nhdém kich ban
nam 2015, 2030 va 2050 c6 xét toi tac dong cua khi hau va st dung dat. Két qua nghién ctru
chi ra céac loai hinh kinh té, cac x4 chju anh hudng nang né nhat cua 1 lut. Nghién ctru cho
thdy dudi tac dong ciia bién doi khi hau, nudc bién dang va xu thé d6 thi héa ngay cang ting
thi rui ro do 1t Iyt cling s€ tang 1én va thiét hai hang nam do 1t Iyt c6 thé 1én t6i 2,5% GDP
ctia dia phuong. Két qua nghién ctru s& giup dia phuong xay dung ké hoach va 16ng ghép
quan 1y phong chéng thién tai v&i phat trién kinh té xa hoi cta tinh.

Tir khéa: Hiém hoa; Phoi 1§; D& bi ton thuong; Rui ro; Ban d6 rui ro lil.

1. Mé dau

Nudc ta nam trong ving khi hau nhiét d6i gié mua véi cc loai thién tai rat da dang. Theo
luat phong chdng thién tai [1], nuéc ta c6 21 loai thién tai, trong do 1t va bao la loai hinh thién
tai pho bién thi han han, sat 1o ¢at va xAm nhap mdn van c6 rui ro cao xay ra tai Viét Nam.
Theo tai liéu nghién ctru ctia ngén hang thé gidi (Worldbank) [2], udc tinh 59% tong dién tich
va 71% dan sd chiu tac dong ctia bao va lii lut. Trong vong 20 ndm qua, thién tai di lam trén
13.000 nguoi thiét mang, bi thuong va thiét hai rat 16n vé tai san va co so ha ting. Mot nghién
ctru ctia Vién Tai nguyén Thé gidi nam 2015 da chi ra rang Viét Nam dung thir tu vé rai ro i
lut v6i 930.000 ngudi chét va bi thuong va ton that kinh té do 1i lut hang nam tir 3-4% GDP
[3]. Trong twong lai, bién doi khi hau s& lam gia tang tan sudt xuat hién va cudng do ciia cac
thién tai tai Viét Nam, trong do 11 lut 1a thién tai c6 mirc do tan pha, gay thiét hai 16n nhat.

Luu vuc song Dinh cung cép nguén nudc chinh cua tinh Ninh Thuén. Dién tich luu vuc
1a 3.043 km?, chiéu dai séng 120 km. Luu vuc trai rong trén 4 tinh Binh Thuan 47 km?, LAm
Dong 172 km?, Khéanh Hoa 336 km? va Ninh Thuan 2.488 km? (Hinh 1). Song Dinh chay qua
thi xa Phan Rang, Thap Cham, ha luu song la df)ng béng Ninh Thuén 1a khu vuc ¢6 mat do
dan cu dong duc, trung tdm kinh té xa hoi tinh Ninh Thuan.

Luu vuc song nam trong khu vuc c6 lugng mua thap s0 vOi1 ca nudc voi luong mua trung
binh nam chi 700-1000 mm trong 3 thang mua 1, chiém trén 75% lugng mua nim, gy li
quét & phan thuong luu va ngap lut cho dong bang ven bién bao gém ca thi xa Phan Rang.
Theo sb liéu théng ké tir ndm 1978-2018, trén luu vuc song Dinh c6 téi 80 tran i, trong do
12 tran gdy c6 muc nudc tré bao dong 3 tai cau Tan My [4]. Lii song Dinh thudong ngin,
cuong do cao xay ra trong bdo va ap thap nhiét d6i. Nhimng tran 1i nay da gay thiét hai ning
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né cho viing ha luu nhu ngdp lut ¢ thi xa Phan Rang, Thap Cham, nhin chim cac khu vyc
canh tac, gay thiét hai lon vé mat kinh té, gay bat 6n dinh dan sinh va la moéi lo thuong truc
ctia ngudi dan khi 1 lut xay ra trén song c6 su két hop voi bio va nude dang tir phia bién.
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Hinh 1. Luu vyc song Dinh.

2. Phwong phap nghién ciru

Cac phuong phap danh gia rui ro bao gdm danh gi4 dinh tinh va d4nh gia dinh luong. Bai
bao trinh bay tom tat co s¢ khoa hoc cua phuong phap dinh tinh va s€ s dung phuong phap
dinh luong dé€ danh gia rui ro 1t cho luu vuc song Dinh.

2.1 Panh gid dinh tinh cap dé rii ro

Phuong phap danh gia rui ro dinh tinh la phuong phap truyén thong duoc sir dung rong
rdi trong nhiéu nghién ctru va c6 lich st tng dung lau dai, phuong phap nay duoc ap dung de
danh gia rii ro vo hinh. Rui ro dinh tinh 14 sy két hop cua ba yéu t6 hiém hoa (H), tinh dé& ton
thuong (V) va muc do phoi 16 (E): R = f (H,V,E) va dugc thé hién trong bang 1.

Bang 1. Phan loai cap do rui ro theo hiém hoa, phoi 16 va tinh d& bi tén thuong.

Thiét hai tiém tang Hiém hoa (H)
D=(ExV) H4 (Rit cao) H3 (cao) H2 (trung binh)  H1 (thip)
D4 (R4t cao) R4 R4 R2 R2
D3 (Cao) R3 R3 R2 R1
D2 (Trung binh) R2 R2 R1 R1
D (Thép) R1 R1 R1 R1

Cép d6 rui ro dugce dinh nghia nhu sau:
+ Rui ro rat cao R4 (0,5 <R < 1): thiét hai nghiém trong cac toa nha, co s¢ ha tang, di san
van hda, moi trudong va cac hoat dong kinh té xa hoi;
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+ Rui ro cao R3 (0,25 <R <0,50): Thiét hai dang ké vé an toan cua nguoi dan, chire nang
co sO ha tﬁng, di san van hoa, mai truong va gian doan cac hoat dong kinh té x3 hoi;

+ Rui ro trung binh R2 (0,1 < R <0,25): Thiét hai nhoé cho co sé ha ting, di san van hoa,
mdi trudng va sy an toan ciia con nguoi;

+ Rui ro thip R1 (0 < R <0,1): Thiét hai khong dang ké vé kinh té, xa hoi va méi truong.

2.2 Danh gia rii ro dinh luwong

Phuong phap danh gia dinh lwgng rui ro dugc phat trién tir nhitg nam dau thé ky 21 voi
su ho trg cua cong nghé GIS. Trén co so cac nghién ctru cia HAZUS [5] va Uy hoi song Mé
Kéng trong chuong trinh FMMC2 [6], cac ham s0 (dudng cong) thiét hai de udc tinh thiét hai
kinh té do thién tai noi chung, 1t lut noi riéng dugc xay dung voi cac s6 liéu vé muc do ngap
lut, thiét hai kinh té qui thanh tién cho mot don vi dién tich ctia mot loai st dung dat v&i mire
d6 phoi 16 va dé bi ton thuong khac nhau. Phuwong phap nghién ctiru duoc mo ta trong hinh 2.

Dir liéu
tham hoa

Két qua
mo hinh

Ham sé
thiét hai

D liéu
khéng giany

M8 hinh hiém hoa [ Uée tinh hé s4 K ]
La lut

e e Danh gia phoi 16
Banh gia thiét hai [ Kinh t& ]

1 J

DAL

Hinh 2. Quy trinh danh gia rdi ro dinh lugng.

Céc nghién ctru [7-9] da chi ra rang, dé udc tinh thiét hai Id lut tiém tang can phai xem
xét, phén tich cac yéu tb sau:

+ Murc do ngép lut (cac nhom kich ban va phuong an tinh toan);

+ S6 lugng céc loai hinh sir dung dét va gid tri bi anh hudng ctia mdi loai hinh;

+ Tinh nhay cdm cua céc loai hinh sur dung dét ddi voi 1 lut.

Tat ca qua trinh ndy duoc mo ta trong hinh 3.

Water Depth Damage Module

Ground Use

Hinh 3. Quy trinh udc tinh t6n that kinh té.
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2.3 Udc tinh thiét hai

Phuong trinh tong quéat mé ta su két hop cac yéu t6 trong md hinh thiét hai dé udc tinh
tong thi¢t hai trong khu vuc bi ngap lut:

D = Z:n Z;} ai(hr)Dmax,ini,r (l)

Trong d6 Dmax,i 1a thi¢t hai lon nhét véi 1 loai hinh st dung dét; i 1a loai thiét hai hoac loai
su dung dat; r1a vi tri trong khu vuc ngap lut; m la s6 loai hinh st dung dét; n1a s6 vi tri trong
khu vue 1ii lut; oi(hr) 1a déc tinh thity luc cta 1 tai mot vi tri cy thé, thé hién ty 18 thiét hai tdi
da cho loai i 14 mot ham cua cac dic diém i tai mot vi tri r cu thé (0 < ai(hr) < 1); vani r 1a sd
ddi tuong cua loai thi¢t hai i tai vi tri r.

Rui ro hodc thiét hai tiém tang hang nim duoc thé hién theo khu vyuc hodc tich phan
duong cong hinh 4. Tuy nhién, hinh dang chinh x4c cta duong cong thuong khong dé xac
dinh vi ta thuong chi biét dugc mot vai diém. Do d6, trong hau hét cac trudng hop, cong thire
gan dung dudi ddy duoc st dung dé wéc tinh rui ro:

k
B:Zmu*m @)
Dlil — D(Pi—1)2+ D(Pi) (3)
P =P = P4l (4)

Trong d6 D la thiét hai trung binh hang nam (Annual Everage Damage); D|i| la thiét
hai trung binh tinh theo hai diém lién k& da biét trén duong cong; AP 14 xac suit cia khoang
cach gitra hai diém do.

N6i cach khac, cong thire nay gia dinh duong cong gitra cac diém lién ké da biét 1a duong
thang. Quy trinh tinh toan nay duoc thé hién trong so d6 hinh 4.

Phuong phép dudng cong thiét hai cho phép ta danh gia rii ro dinh lwong bang cach
chuyén doi thanh thiét hai kinh té. Cac budc thuc hién danh gi4 thiét hai kinh t& nhu sau:

— Xéc dinh don gia kinh té (VND/m?) ciia cac nhom kinh té (economic classes);

— Diéu chinh lam phat véi chi s6 gia tiéu dung (CPI);

— Tinh toén thiét hai kinh té.

Thiét hai kinh té tiém tang hang niam tinh cho cdc nhom kinh té: AEEL = R*UEV.

Damage
—

\

1100 150 110 Excedence Probability

Hinh 4. Ham xéc suét thiét hai.

Trong d6 AEEL 1a thiét hai kinh té tiém tang hang ndm (ty dong); R 1a rui ro (khong thir
nguyén) va UEV la gi4 tri kinh té don vi (VND/m?).
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3. Két qué nghién ctru va thio luin

3.1. Kich ban tinh toan

Nghién ctru duogc tién hanh cho 3 nhom kich ban bao gém hién tai (nhém KB 2015);
Nhom kich ban 2030 va Nhom kich ban 2050. Trong 2 nhom kich ban 2030 va 2050 c6 xem
X6t t6i anh huong cua bién d6i khi hau 1am luong mua ngay, mua tran tang 1én va phia bién
muc nude dang cao hon. Cac gia tri nay lay theo kich ban dugc Bo Tai nguyén va Moi truong
cong bd ndm 2016 va trong tinh toan dua Ve vi tri ctra séng Dinh, noi tiép giap v6i bién duoc
chon lam bién dudi cia md hinh. Trong mdi nhom kich ban, 6 phuong 4n tinh toan dugc dé
xuat duoc thé hién trong bang 2. Cac phuong 4n tinh toan cho mot nhom kich ban thé hién
duogc su ket hop mang tinh phé bién clia mua trén luu vye va myc nude bién, dua trén viéc
phan tich tan xuét xuat hién cua chudi s6 liéu mua quan tric tai cic tram trong luu vuc séng
Dinh. Ching han, phuong 4n 3B va 4B, s& tao ra ving ngap 16n nhit, nhung lai chwa phai 1a
t6 hop tan sudt phd bién nhat, trong khi phuong an 4A thuong gip nhét trén luu vuc.

Bang 2. Cac phuong an tinh toan 1 nhéom kich ban.

Kich ban Bién thwgng lwu  Bién ha luu
01 1% 5%
02 2% 5%
3A 5% 10%
3B 5% 1%
4A 10% 10%
4B 10% 1%

3.2. Két qua va thao ludn

3.2.1 Hiém hoa Idi

St dung bo mo hinh MIKE gom MIKE NAM tinh toan mua sinh 1ii thiét ké va MIKE
FLOOD la sy két hop gitra MIKE11 mé phong cho doan séng ma dong chay 1ii van nam hoan
toan trong 1ong dén va MIKE21 mé phong cho ving dong bang ngap lii. Viéc mo phong xéac
dinh hiém hoa i duoc thuc hién cho 3 nhom kich ban gdm hién tai (2015), 2030 va 2050.
Trudc khi tién hanh mo phong, cac mé hinh sir dung trong nghién ciru nay déu duge hiéu
chinh, kiém dinh véi cac s6 lidu quan tric va da xac dinh dugc bd thong s6 phit hop nhat cua
mdi md hinh. Tién hanh mé phong va xac dinh dugc di¢n tich ngdp va xay dung dugc ban dd
hiém hoa ngap mg véi timg nhém kich ban. Két qua mo phong hiém hoa 1ii cho mdi nhom
kich ban dugc tom tat trong cac bang 3-5.

Bang 3. Tong hop dién tich ngép theo cac phuwong an, nhom kich ban 2015.

P (%) P (%) Dién tich ngap (ha)
Phwong N N

) bién  bién ) )

an N . Ninh Hai  Ninh Son Phan Rang Ninh Phwéc ~ Thuin Nam
trén  dwéi

1 1 10 894,45 1.387,99 3.289,08 10.250,74 741,54

2 2 5 770,56 1.353,64 3.059,43 9.978,37 742,66

3A 5 10 600,49 1.300,07 2.368,59 9.222,57 728,63
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P (%) P (%) Dién tich ngap (ha)
Phuwong o N
) bién bién .
an A . Ninh Hai  Ninh Son Phan Rang Ninh Phwéc ~ Thuin Nam
trén  duwéi
3B 5 1 539,59 1.255,87 2.008,79 8.832,22 685,54
4A 10 10 495,64 1.179,86 1.606,52 4.900,04 4,56
4B 10 1 111,84 1.013,03 474,03 2.042,85 0,11
Bing 4. Tong hop dién tich ngép theo cac phuwong an, nhom kich ban 2030.
Phuong P (%) P (%) Dién tich ngap (ha)
an bién  bién ]
A . NinhHai  Ninh Son Phan Rang Ninh Phwéc ~ Thuian Nam
trén  dudéi
1 10 1.615,97 1.534,93 3.203,80 9.719,60 765,96
2 5 1.303,64 1.465,68 2.722,53 9.511,66 762,17
3A 5 10 1.102,07 1.372,95 2.287,55 9.332,02 757,50
3B 5 1 887,34 1.325,66 2.111,64 8.917,73 754,69
4A 10 10 682,79 1.267,67 1.829,13 6.440,96 364,01
4B 10 1 243,97 1.089,79 1.154,83 3.653,13 2,64
Bang 5. Tong hop dién tich ngép theo cac phuwong an, nhom kich ban 2050.
Phwong P (%) P (%) Dién tich ngép (ha)
an bién  bién )
A . NinhHai  Ninh Son  Phan Rang Ninh Phwéc ~ Thuin Nam
trén  dwéi
10 1.844,96 1.599,33 3.756,04 9.804,85 772,27
2 2 5  1.608,30 1.532,83 3.272,80 9.471,14 769,08
3A 5 10 1.210,27 1.414,01 2.566,37 9.972,34 762,25
3B 5 1 1.042,76 1.359,62 2.205,77 9.151,54 758,47
4A 10 10 756,15 1.296,84 2.053,74 8.546,55 754,15
4B 10 1 525,14 1.144,42 1.402,96 4.577,17 10,87

Thiét hai kinh té, tai san va con nguoi phu thudc vao tinh trang st dung dat, muc do phoi
16 va tinh d& bi ton thuong va gia tri thiét hai tinh trén mot don vi dién tich (VNB/m?) (bang
6). Dé luong hoa dugc gia tri thiét hai, s6 liéu chi tiét vé 10 loai sir dung dat phd bién trén luu
vuc, tai san trén dat, cac hoat dong kinh té trén dat va dan sinh, cling nhu thi¢t hai do i lut
dugc thong ké trong nhitng nim gan diy dugc sir dung dé xay dung ham thiét hai (Hinh 5).

Bang 6. Gia tri ciia cac loai sir dung dat tinh Ninh Thuan.

Gia tri kinh té Gia tri kinh té

TT Loai sir dung dit TT Loai sir dung dit
(VND/m?) (VND/m?)
1 Dt ¢ do thi 221.600 6 Co s6 ha tang 465.532
2 Dit ¢ nong thon 110.800 7 Dat trong lua 2.230
3 Thuong mai 92.400 8 Cay lau nam 4.280
4 Cong nghiép 100.000 9 Nuoi trong thity san 3.704
5 Giao thong 500 000 10 Cay hang nam 7785
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Hinh 5. Ham thiét hai c4c loai hinh st dung dét tinh Ninh Thuan.

AEEL; cua méi lop thiét hai “i” thu duoc la:
AEEL; = 102 « ¥, AED;; » UEY, (5)

AEEL;=Ton that kinh té udc tinh hang ndm; i = 16p thiét hai; AED; j = Thiét hai udc tinh

(13521

trén pixel “j” ciia khu vuc ngép lut; va UEV; = Gia tri kinh té don vi ciia

9o
1

hang nam cua 16p
lé,p “i”'
Vi du trong Hinh 6 AEEL cua pixel “j” (toa do x = 844494,205 va y = 1.759.067,15),
thudc vé 16p thiét hai: 1Ga (i=7), AED;; = 0,062 va UEV; = 2.230 ddng/m?, va cé gia tri 1a:
AEEL;; = 102%(0,062*2.230) = 10%¥137,26 dng

Co so dir liéu dia ly cho phép thuc hién tat ca cac danh gia trong toan bé luu vuc séng
va cho phép trich xuét két qua tinh toan. Ciing tir co sé dit liéu dia ly, co thé trich xuat phan
b khéng gian caa AEEL cho ting cap hanh chinh (Tinh, Huyén, X&, v.v.).
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Hinh 6. AEEL;;vi du m6 ta cac thong tin thu dugc ciia mdi diém tir Geodatabase.

Két qua tinh toan dinh lwong tén that kinh té cho tinh Ninh Thuan theo 3 nhém kich ban
va thé hién trong bang 7. Véi su tro gilp cia cong cu GIS, xay dung dugc ban do thiét hai
kinh té tiém tang hang nam trén dia ban tinh Ninh Thuan.

Bang 7. Ton thét kinh té tiém tang hang nim luu vyuc séng Dinh.

Tén that kinh té wéc tinh hang nim (ty dong)

Nhém kinh té
KB2015 KB2030 KB2050

Nuoi tréng thily san 0,0 0,0 0,0
Thurong mai 0,8 15 1,6
Cay trdng lau nim 76,8 159,8 162,9
Cay ngin ngay, rau mau 0,4 0,5 0,6
Cong nghiép 0,5 1,3 4.0
Nha cira 25,2 15,6 10,8
Trong laa 0,0 0,0 0,0
Puong giao thong 0,0 0,0 0,0
Dt & nong thon 0,2 0,4 0,4
Dét & d6 thi 1,5 2,7 3.2
Tong 105,4 181,8 183,5

Dong thoi ¢ thé nhin thdy mot cach tryc quan phan bd theo khong gian tinh hinh thiét
hai khi chiju tac dong cua I lut (Hinh 7a-7c).

)
| ;i {
[ -~ T {
{ P 2 A

Hinh 7. Thiét hai kinh té tiém tang hang nam trén dia ban tinh Ninh Thuan: (a) Kich ban 2015; (b) Kich ban
2030; (c) Kich ban 2050.
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So sanh gilra cac kich ban hién tai va tuong lai trong bang 7 va hinh 7 cho thiy su gia
ting tong thé cia AEEL mic du, d6i v6i mot s6 16p thiét hai (chu yeu 1a cac 16p nong nghiép)
c6 mirc giam cua AEEL. Két qua nay chu yéu 13 do nhirng thay d6i cta viéc st dung dat lién
quan dén bién d6i khi hau c6 thé tao ra su gia tang cua AEEL, do d6 lIam tang muc d6 rui ro ¢
mot s6 khu vuc cu thé trén luu vuc song. Bang 6 cho thiy anh hudng 16n nhit dén nhom cay
trong lau nam, céng nghiép, dat & do thi va nong thon.

4. Két luan

+Két qua nghién ctru chi ra dugc mure do rui ro cua li chi tiét t6i cap x4, trén co s d6 dja
phuong xay dung ké hoach phong chdng i thich hop véi diéu kién thyc té cia dia phuong
bao gom 3 giai doan phong ngura, ing pho va phuc hoi tai thiét sau thién tai.

+ Dud6i tac dong ctia bién doi khi hau, nudc bién dang va xu thé d6 thi hoa ngay cang ting
thi i ro do 11 lut cling s€ tang 1én.

+ Két qua nghién ctru cho thay thiét hai hang ndm do i lut c6 thé 1én téi 2,5% GDP cia
dia phuong. Két qua nghlen ctru s€ giip dia phuong xay dung ké hoach va 10ng ghép quan 1y
phong chdng thién tai véi phat trién kinh té x4 hoi cua tinh.

DPong gop cia tac gia: Xay dung y tuong nghién ciu: V.M.C.; Lua chon phuong phap
nghién ciru: V.M.C.; Xir 1y s0 liéu: V.M.C.; Viét ban thao bai bédo: V.M.C.; Chinh sira bai
bao: V.M.C.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhom tac gia.
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Flood risk assessment for Dinh River basin
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Abstract: According to the law on natural disaster prevention and control, in Vietnam,
there are 21 types of natural disasters, of which floods are natural disasters causing the
greatest loss of life and property. Using methods to quantify flood losses and mapping flood
risks is a trend that is commonly applied in advanced countries and has initially been
applied to several projects in our country. Using the quantitative assessment of flood losses,
the study has determined the detailed flood risk levels to the commune for 3 groups of
scenarios in 2015, 2030, and 2050, taking into account climate change and land use. The
research results can show the locations and economic types most severely affected by
floods. It is also shown that under the impact of climate change, sea—level rise and
increasing urbanization, flood risks will also increase and annual damage from flooding can
reach 2.5 % of local GDP. The research results will help the province to develop a flood risk
plan and integrate it with the socio—economic development in the province.

Keywords: Hazard; Exposure; Vulnerability; Risk; Flood risk map.



