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Tém tit: Ngay nay, dudi tic dong ciia bién doi khi hau, thién tai dang ngay cang trd nén
manh vé cudng do va tén suat. Nhitng tic dong cua thién tai di v6i con ngudi va moi truong
vi thé ciing ngay cang tram trong hon. Nghién clru nay, sir dung phuong phap danh gia trude
thién tai dugc sir dung trén co s¢ phén tich cac yéu t6 hiém hoa (Hazard— H), phot bay trude
hiém hoa (Exposure-E) va tinh dé bi t6n thuong (Vulnerability—V). Két qua danh gia va
phan cép rui ro 1d khu vuc Trung Trung Bo véi tran 1i thang 11/1999 cho thiy: phoi bay
trude nguy co thién tai 1 lut thudng cao & cac khu vuc dong dan cu, ty 1¢ dién tich dat nong
nghiép va ty 1¢ dién tich nudi trong thuy san chiém ty 1¢ 16n (mot s6 huyén thudc tinh Thira
Thién Hué, Quang Nam va Quang Ngéi); tinh d& bi t6n thuong cao thudc cac huyén mién
nai va kém phat trién nhung lai khong thuong xuyén xay ra ngp lut (thudc tinh Quang
Ngéi, Quang Nam va Quang Tri). Khi xét dén yéu t6 rii ro tong hop do i va ngap lut, nguy
co rdii ro rat cao va cao chii yéu tap trung tai cic huyén thudc tinh Thira Thién Hué va Quang
Binh.

Tir khéa: Rili ro thién tai; Lii lut, Hiém hoa; Phoi bay; Tinh d& bi ton thuong; Trung Trung
Bo.

1. M& dau

Theo Luat Phong chdng thién tai ndm 2013 [1], rai ro thién tai 13 thiét hai ma thién tai
6 thé gay ra vé nguoi, tai san, moi truong, diéu kién séng va hoat dong kinh té—xa hoi. Rui
ro thién tai n6i chung va thién tai do 1ii lut néi riéng duoc nghién ctru va danh gia theo nhiéu
cach tiép can khac nhau nhung tyu trung co thé dugc chia thanh hai hudng chinh sau: danh
gia rui ro trude thién tai va danh gia rii ro sau thién tai [2]. Phuong phap danh gia rui ro trudc
thién tai duoc hiéu 1a phuong phap c6 thé danh gia, xac dinh rui ro thién tai trude ca khi thién
tai xuat hién. Phuong phap nay dong vai trd quan trong trong bai toan canh bao, du bao rui
ro thién tai. Trong khi do, phuong phap danh gia rui ro sau thién tai cung cap nhirng thong
tin vé thiét hai do thién tai da gy ra trong qua khir tir 46 nhan dinh duoc thiét hai tiém tang
ctia thién tai co thé giy ra trong twong lai. Phuong phap danh gia rai ro thién tai nay, do do,
cha yéu phuc vu cong tac khoanh vung thiét hai do thién tai.

Trén thé gi6i hién nay dong thoi st dung hai hudng tiép can nay trong danh gia rui ro
thién tai, dac biét 1a nhiing thién tai lién quan dén khi tuong. Hudng tiép can rui ro trude
thién tai quan niém rang rui ro dugc cdu thanh bdi cic yéu t6 chinh bao gdom hiém hoa
(Hazard—H), phoi bay truéc hiém hoa (Exposure—E) va tinh dé bi ton thwong (Vulnerability—
V) [3-4]. Huéng nghién ctru ndy duogc rat nhiéu nha khoa hoc thyc hién nhu trong danh gia
rui ro thién tai do 1 va ngép lut [5] cho Greater Manchester (Anh Quéc) [6] danh gia rui ro
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ngap lut co thé xay ra trong twong lai dudi tac dong ctia nude bién dang cho bd bién Ba Lan
[7], phan thich rai ro do nudc bién dang va sut lin ctia Thuong Hai. Sy phoi bay (Exposure)
c6 thé duoc thay thé bang nhitng yéu té khac nhu sy 6n dinh cua moéi truong (Stability) [8]
hodc str dung dat va mat d6 dan cu [9].

Phuong phap danh gia ruai ro sau thién tai [10] va dugc &4p dung trong cac nghién ctru
[11-12]. Theo hudng tiép can nay, rui ro dugc danh gia dua trén hau qua gay ra dbi véi con
ngudi, kinh t€ va méi truong. Rii ro dugc xéc dinh 1 ham hiém hoa va hiu qua. Yéu t6 hiém
hoa duoc thé hién thong qua xac suit xudt hién cta thién tai & mot khu vuc cu thé trong mot
khoang thoi gian nhét dinh [13]. Hau qua gdy ra boi thién tai 6 thé 1a céc ton thit tryc tiép
hodc gian tiép. Trong nghién ctru [14] v€ rui ro do 1t tai tinh Quang Ngii, rui ro do 1 dugc
danh gia theo hudng tiép can sau thién tai. Trong d6, yéu t6 hiém hoa duoc thé hién bang cac
tran 1di theo tan suat 0,5%, 1%, 2%, 5% va 10%. Thiét hai cua i lut gay ra cho khu vuc dugc
phan tich trén co s& cac thiét hai hiru hinh va v6 hinh, tryc tiép va gian tiép.

Nhu vay, co thé thiy rang cho dén nay rui ro do 1l va ngap lut duoc phan tich, danh gia
theo hai hudng riéng biét va mdi hudng co nhimg wu va nhugc diém khac nhau. Huéng tlep
can rui ro sau thién tai co_ thé dinh gia duoc rui ro thong qua danh gia thiét hai. Huong tiép
can nay hau nhu khong can yéu cau cao vé viéc tinh toan, mo phong hiém hoa. Tuy nhién,
hudng tiép can sau thién tai chu yéu dya vao nhiing ghi chep tir qua khir do d6 gan nhu khong
thé d¢anh gia dugc nhing thién tai nguy hlem nhung hiém khi xay ra hodc chua timg xay ra
trong chudi s liéu. Nhitng sb liéu quan tric trong lich str thuong khong cung cip thong tin
vé phan bb thoi gian va khong gian [2]. Ngoai ra, dé danh gia dugc thiét hai do thién tai gay
ra, qua trinh diéu tra chuyén sdu vé xa ho1 hoc (thiét hai) 1a can thiét. Viéc xay dung co so
dit liéu vé thiét hai trong qua khtr 13 can thiét cho cong tac khoanh ving dnh hudng cua thién
tai. Tuy nhién, cdn c6 nhitng phuong phap hiéu qua hon phuc vu cong tic phong, chong va
giam nhe thién tai.

Hudng tiép can danh gia rui ro trude thién tai dugc dé xuét dé thuc hién diéu nay. Nhu
da phan tich ¢ trén, tiép can rui ro trudc thién tai co thé khic phuc duoc nhiing nhugc diém
vé ghi chép lich str trong danh gia rui ro sau thién tai. Ngoai ra, hudng tiép cn rui ro trudc
thién tai ciing thé hién duoc ban chét thién tai théng qua céc chi thi thanh phan cua yéu t6
hiém hoa, cac yéu t6 vat 1y, kinh té—xa hoi cua khu vuc nghién ctru di dugc xem xét. Panh
gié rui ro trudc thién tai phu hgp cho cong tac dy bao canh béo rui ro thién tai.

Huoéng tiép can nay trong trong thoi gian gan day da duoc mot sb tac gia sir dung cho
nghién ctru rui ro do 1d va ngap lut ¢ cac luu vuc ¢ Viét Nam [15-17]. Nhiing nghién ctru
nay da xay dung bo chi sé nham danh gia tinh dé bi ton thuong cta cac x4, huyén thudc luu
vuc song Vu Gia—Thu Bdn dbi véi it Iut. Két qua tir nhitng nghién ctru nay da phan nao dinh
luong dugc tinh d& bi ton thuong cta khu vuc ddi véi thién tai Iii va ngap lut. Tuy nhién, do
chi tap trung vao danh gia tinh dé bi ton thuong (theo tac gia 14 t6 hop ctia phoi bay E, do
nhay cam S va ning lyc tmg pho AC) nén nhing nghién ciru trén chua tich hop dugc yéu tb
hiém hoa vao trong danh gia ri ro. Vé ban chat, riii ro thién tai dugc quyét dinh boi hiém
hoa H, néu khong c6 nguy co hiém hoa xay ra thi khong c6 rui ro thién tai cho du tinh dé bi
ton thuong ciia khu vuc rat cao. Chinh vi véy, trong nghién ctru nay, cach tiép can danh gia
rtii ro trudc thién tai voi sy to hop riéng biét ciia 03 yéu t6 hiém hoa H, phoi bay E va tinh d&
bi tén thuong V, dugc sir dung dé danh gia rii ro do 1ii lut gdy ra cho khu virc Trung Trung
Bo nham dua ra nhitng thong tin mang gia tri canh bao, du bao vé rui ro c6 thé xay ra trén
khu vuc duéi anh huong cua i lut.

2. Phwong phap nghién ctru va thu thap tai liéu

2.1 Gioi thiéu khu vuc nghién ciru

Khu vie Trung Trung B lay theo pham vi Pai Khi twong Thuy van khu vye Trung
Trung B9 [18] bao gdm cac tinh: Quang Binh, Quéang Tri, Thira Thién Hué, Pa Nang, Quang
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Nam va Quéang Ngai (Hinh 1). Ca khu vuec trai dai trén gin 4 vi d6 voi chiéu ngang hep, co
noi chi khoang 50 km (Quang Binh). Mang lu6i song sudi trén khu vyce kha day véi nhiéu hé
thdng séng 16n tai mdi tinh. Hé thong song ¢ khu vue Trung Trung B thuong kha ddc, ngan
nhung ¢ chiéu rong kha 16n vé phia ha du. Dic diém nay tao tiém ning thuy dién doi dao
cho khu vuc nhung cling gay ra nhitng trdn 1 ¢6 stc huy diét 16n nhu tran I lich sit nam
1999.

Mién Trung n6i chung va cac tinh khu vie Trung Trung B néi riéng 1a mot trong nhimg
noi chju nhiéu anh hudng cta thién tai tai Viét Nam, dic biét 1 nhirng thién tai c6 ngudn goc
khi twong thity van. Hang nam, khu vuc ndy thudng chiu anh huéng truc tiép cua cac loai
hinh thién tai gdbm: bdo, 1, 1& quét, ngap lut, nuoc dang do bao, han han.... Trong do, 1a lut
xdy ra thuong xuyén va gay thiét hai nang né vé ngudi va tai san. Thién tai 10 lut ¢ Trung
Trung B rat 4c liét va nguy hiém do khu vuc nay dia hinh bi chia cat, d6i nai chlem ty 1€
16n, cac song ngan va dbc, dong bang nho hep nén trong miia mua bio thuong xuat hién I,
ngap lut gdy thiét hai 10n vé ngudi va tai san, anh hudng nghiém trong dén san xuét va doi
séng cua nhan dan. Chinh vi vay, viéc danh gia rui ro thién tai n6i chung va thién tai i Iyt
c6 vai tro hét strc quan trong trong céng tac phong, chéng va canh béo thién tai cho khu vuc
Trung Trung B6. Nghién ciru sir dung tran 1 lich st xdy ra vao thang 11 nim 1999 dé danh
gia rui ro do 1ii va ngap lut gay ra cho khu vic Trung Trung Bd. Luong mua ngay 10n nhét
c6 thé 1én dén gﬁn 1000 mm tai mot sb tram thudc tinh Thira Thién Hué trong khi luong mua
trong 1 tuan co thé 1én dén 2000 mm [16]. Muc nuoc 1a trén cac song thudc khu vuc vuot
muirc bao dong 111 [19] va tuong Gmg vdi tan suat i khoang 1%.
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Hinh 1. Ban d6 hanh chinh khu vuc Trung Trung Bo.

Trong nghién ctru nay, rdi ro thién tai do Iii lut tai khu vuc Trung Trung B¢ dugc danh
gia thong qua phuong phap danh gia rui ro trudc thién tai. Trong do, rui ro dugc danh gia
thong qua cac yéu t6: Hiém hoa H; Phoi bay E; Tinh dé bi ton thuong V. Yéu t6 V duoc cau
thanh boi hai thanh phan: d6 nhay cam (Sensitivity) thé hién nhiing dic trung cta cc tiéu chi
phoi bay E ma lam cho rui ro do thién tai ting 1én va nang luc thich ing (Adaptive Capacity—
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AC) thé hién ning lyc vé k¥ thuat, thong tin, kinh té, gido duc ctia khu vic nhim nang cao
kha nang thich trng véi thién tai [3-4].

2.2. 86 liéu

Dé thyc hién danh gia rai ro trudc thién tai do 1 lut gay ra trong khu vuc Trung Trung
B9, cac ngudn sb lidu (so cap va thir cap) duge st dung nhu sau:

+ S6 liéu vé kinh té, x3 hoi cua 6 tinh Trung Trung B0, chi tiét dén cép huyén duoc thu
thap tir nién giam thong ké cua tinh, huyén [20-25].

« Ban d6 ngap lut dudi dang ban d6 sb cho cac luu vuc séng thude 6 tinh Trung Trung
B9, ké thira tir cac dé tai, dy 4n da thyc hién tai Vién Khoa hoc Khi twong, Thuy vin va Bién
d6i khi hau [26-27]. Cac ban d6 ngap lut nay duoc x@y dung thong qua qua trinh tinh toan,
mo phong dong chay 1l bing mé hinh thiy luc 1 chiu va 2 chidu nhu MIKE 11HD, MIKE
11GIS va MIKE 21HD [28].

2.3. Céch thirc chudn héa cdc tiéu chi

Chuén hoa sb liéu nham chuyén ddi cac chi sb tir cac s6 liéu co gia tri va don vi khac
nhau vé cic gia tri khong thir nguyén dé c6 thé so sanh dwgc voi nhau. C6 thé chuan héa cac
chi sb vé cac gia tri tir 0—1 hodc 1-10 tuy thudc vao muc dich cia nguoi thue hién. Tuy nhién,
dé tuong déng v&i mot sd nghién ctru da dugc thuc hién cho Viét Nam, nghién ctru str dung
khoang tir 0 dén 1 dé chuan hoa. Cong thirc chudn héa duoc thé hién nhu sau:

Ymax — Ymin
y—Ymin+mX(X Xoin) (1)

‘Trong d6 Xmax, Xmin (cO thir nguyén) 1a gia tri 16n nhét va nho nhét ctia chudi sd lidu can
chuan hoa; X (co tht nguyén) la gid tri cta chi sO can chuan hoa; Yimax, Ymin (khong thir
nguyén) 1a gia gid tri 16n nhat va nho nhat cta chi s6 sau chuan hoa. Trong nghién ctru nay
Ymax =1 vd Ymin=0; Y (khong tht nguyén) 1a gia tri ctia chi s6 sau khi da chuan hoa.

2.4. Xac dinh trong $6 cuia cde tidu chi/chi thi

R rang, céac tiéu chi/chi thi khac nhau s&€ c6 vai tro khac nhau trong danh gia ti€u chi
chinh. Do d6, viéc xac dinh trong sO cho ting tiéu chi/chi thi 14 can thiét nhdam cung cap
nhirng danh gia rui ro tong hop mot cach chinh xac nhat. Trong cic nghién ctru nay lya chon
phuong phap tinh trong s6 bat can bang clia Iyengar va Sudarshan [29]. Trong do, danh gia
trong sO cua ting chi so dua trén do 1éch chuan cta timg chi s6. Py 1a mot phuong phap da
dugc ap dung gan day trong mot s6 nghlen cuu [15-17,30-31].

Theo phuong phap nay, trong s6 clia timg tiéu chi/chi thi thanh phan duogc xac dinh boi

cong thuc:
W= —— )
J Jvar(xj)

Trong d6 wj 14 trong s6 ctia tiéu chi/chi thi thanh phan con thir j; Var(x;) 1a phuong sai
ctia chi s6 phu thir j dugc xac dinh boi cong thirc:

(xij=%7)*
Vary, = i ﬁ (3)
C duogc xac dinh bdi cong thure sau:
_ m 1
e (4)

Trong d6 m 1a s cac tiéu chi/chi thi thanh phan déng gop vao tiéu chi chinh.
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2.5. Phwong phap danh gia rui vo thién tai do i lut

Rui ro thién tai do ngap lut dwoc danh gia thong qua cic yéu té hiém hoa (H), phoi bay
(E) va tinh d& bi t6n thuong (V). Déi véi thién tai do 1ii lut, cac yéu té dugc cu thé hoa nhu
sau:

(1) Hiém hoa H duoc biéu thi br:ing dd sau ngap trén tung don vi dién tich ctua khu vuc
nghién ctru. Hay noi cach khéac, hiém hoa H chinh 1a ban d6 ngap lut duoc xay dung cho timg
luu vyc song trén 6 tinh Trung Trung BJ.

(2) Phoi bay E 1a nhiing dic diém vat 1y, kinh té—xa hoi trén khu vuc chiu tac dong cua
lii lut. Céc tiéu chi phoi bay dugc xem xét bao gom déan cu (E1), st dung dat (E2) va cong
trinh ha tang (E3).

(3) Tinh dé bj tén thuong V duoc nghién ctru ¢ hai khia canh. P nhay cam S bao gém
cac tiéu chi lién quan dén néng nghiép (S1) va xa hoi (S2). Ning luc tng pho AC duoc thé
hién théng qua cac tiéu chi kinh té (AC1), trinh d6 canh tic (AC2), y té (AC3), trinh d6 dan
tri (AC4) va cong trinh phong chdng thién tai (ACS5).

Céc tiéu chi chinh duoc thé hién thong qua céc chi thi thanh phﬁn. Vi dy, tiéu chi vé st
dung dat E2 duoc thé hién bang cac chi thi nhu sir dung dat nong nghiép (E21), dat & (E22)
va dit nudi trong thiy san (E23). Cac chi thi thanh phan sau khi chudn héa s& duoc sir dung
dé tinh toan cac tiéu chi chinh théng qua phuong phap trung binh c6 trong sd. Cac budce tinh
toan, danh gia rti ro thién tai do lii lut giy ra dugc thé hién nhu sau:

Burée 1: Tinh toan, xac dinh hiém hoa H cho cac luu vuc thudc 6 tinh Trung Trung Bo
thong qua ban do ngap lut hién trang (ndm 1999).

Déi v6i thién tai do 1i va ngap lut, hiém hoa dugc xac dinh thong qua muc d6 ngap lut
ctia khu vuc voi cac mirc ngdp khac nhau va duge thé hién bang ban dd ngap lut. Trong
nghién ctru ndy, ban d6 ngap lut hién trang xay dung cho tran 1i nim 1999 st dung dé tinh
toan gia tri hiém hoa H. Dé xay dung gié tri hiém hoa, dién tich ngap tng véi cac cip ngap
can duogc chuan héa thanh gia tri khong thir nguyén. Cac trong s6 g voi cap ngap dugc cho
diém dua theo vai tro cua ting cap ddi véi rui ro do 1. Do sau ngdp cang sau thi diém cang
cao. Trong nghién ctru nay, diém sé duogc lay bang cp ngip. Gia tri hiém hoa H ctia huyén j
duogc tinh todn theo cong thic sau

Hj = i ki X Ay (5)

Trong d6 ki 1a cAp ngap thir i. Trong nghién ctru ndy, do dic diém song sudi Trung Trung
Bo c¢6 d6 doc 16n va tinh hinh ngap lut xay ra nghiém trong nén mirc do ngap duoc phan
thanh 7 cdp v6i do 16n khoang phan cip Ah = 1,0 m, k; twong tng ldy gia tri tir 1 dén 7; A;;
1a dién tich ngap (ha) twong Gng v&i cap ngap tha i cta huyén j.

Sau khi tinh toan, hiém hoa H; s€ duoc chuin hoa theo tit ca cac huyén trong dét lién
(63 huyén) thudc khu vuc Trung Trung B.

Buoce 2: Tinh toan, xac dinh cac yéu tb bi phoi bay trude thién tai 1t lut. DT liéu vé dan
cu, kinh té da thu thap dugc nhoém theo céc ti€u chi chinh va chi thi thanh phﬁn. Trong do cac
chi thi thanh phan duoc tinh toan chuan hoa theo cong thirc (1). Tiéu chi chinh duoc tinh toan
nhu sau:

E(i)= wa (i,k)xE(i,k) (6)

k=1
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Gia tri phoi bay tong hop ddi vai timg huyén duge tinh nhu cong thic sau:

Ni
Ey =2 wp (1) E(i) @
i=1
Trong d6 We(i,k) va Wr(i) 1a trong sb ctia cac chi thi thanh phan E(i,k) va tiéu chi chinh
E(i); Nk va Ni 1a s lugng cac chi thi va tiéu chi thé hién yéu t6 phoi bay E.
Buede 3: Tinh toan, xac dinh tinh dé bi ton thuong cta khu vuce (dén cép huyén) dbi véi
lii va ngap lut thong qua do nhay cam S va ning lyc ing pho AC. Hai thanh phan nay dugc
tinh toan twong tuy nhu phoi bay E. D6 nhay cam va ning luc tng phé tong hop duoc tinh
toan:

sziiws(i)xs(i) ®)

Ni

AC =) w, (i)x AC(i) )
i=l1

Trong d0, S(i) va Ws(i) 1a cac tiéu chi thé hién d6 nhay cam va trong s twong tng; AC(J)

va Wac(i) 1a cac tidu chi thé hién ning lyc ing phé va trong sd twong tmg. Tinh d& bi ton
thuwong ddi véi 1ii ngap ctia mot huyén dugce tinh bang:

E =wgxS+w,.xAC (10)
Buoc 4: Rui ro do 1i ngédp cua huyén j la

R, =H ,xE xV, (11)

2.6. Phdn cdp cdp dé riii ro

Gia tri sau khi chuan hoa s& duoc phan thanh céc cép thé hién mirc do rui ro khac nhau
tir thap cho dén cao. Trong nghién ciru nay, rui ro dugc phan thanh 05 cap: Rt thap, Thap,
Trung binh, Cao va Rét cao twong tmg theo cac cip d6 duoc quy dinh trong Quyét dinh 44
[32]. Trong cac nghién ctru trén thé gidi va trong nudce, viée phan cap nay nhiéu khi con mang
tinh cht quan va thudng dugc phan cép theo cac khoang gia tri bang nhau, vi du nhu tir 0—
0,2; 0,2-0,4;... Viéc phan cap nay, tuy don gian nhung thudng khong ndi bat duoc su so sanh
tuong d6i gitra cac khu vuc. V& co ban, mot khu vuc duoc xem c6 rui ro cao khi khu vue dé
thé hién gié tri cao hon han so véi cac khu vue khac ma khong can quan tam dén gia tri tuyét
dbi. Nhu vay, c6 thé str dung phuong phap phan tich phan vi trong thong ké dé phan chia
khac khoang phan cip mirc do rai ro. Trong nghién ctru ndy, nhom tac gia chia cac don vi
hanh chinh (huyén) thanh 05 nhém bang nhau thé hién cac cip do rii ro khac nhau. C6 nghia,
1/5 s6 huyén s& dugc xép vao cac cap do rii so tir rat thap cho dén rat cao. Tuy cach phan
cap nay van con ton tai tinh chii quan nhung khi xem xét dén mdi twong quan giira cac don
vi hanh chinh thi phuong phap nay c6 thé cung cép su so sanh twong dbi giira cac dia phuong.
Céc khoang phéan cip mirc d6 rui ro duoc phan cép cu thé nhu Bang 1.
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Bang 1. Phan cip mirc do rui ro d6i voi 1i va ngap lut.

Mirc do Phan vi twong ing
Rét cao > g0t
Cao 60" — 80
Trung binh 40" — 60t
Théap 20t — 40
Rét thip <20t

3. Két qua va thao luin

3.1. Hiém hoa do lii lut

19

Gia tri hiém hoa sau khi dugc xéac dinh, tinh toan nhu cong thirc (6) s€ duogc chuan héa
vé khoang tir 0 dén 1. Két qua tinh toan hiém hoa do i lut d6i véi cac huyén thudc khu vuc

Trung Trung B6 duogc thé hién trong ban d¢6 Hinh 2.

Trong d6, Quang Ngai c6 03 huyén va Thira Thién Hué c6 02 huyén (Pha Vang va Pha
Loc) c¢6 hiém hoa 1ii lut & mic rat cao. Néu xét vé gia tri hiém hoa thi huyén Lé Thuy (Quang
Binh) c6 hiém hoa do lii Iyt gdy ra 1a nghiém trong nhét. Tuy nhién, gia tri hiém hoa trung
binh theo tinh thi Thira Thién Hué 1a huyén c6 gia tri hiém hoa (thé hién ca mirc do ngap va

dién tich twong ng v&i cac mirc d6) cao nhat trong khu vyc Trung Trung Bo.

BAN 90 MUC DO HIEM HOA DOI VI THIEN TAI L0 VA NGAP LUT 6 TiNH
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Hinh 2. Ban d6 hiém hoa H khu vuc Trung Trung Bo.
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3.2. Phoi bay truodc thién tai lii lut

Céc tiéu chi duoc lya chon dé danh gid muc d phoi bay cta khu vuc d6i véi i lut dugc
thé hién nhu Bang 2.

Bang 2. Cic tiéu chi/chi thi thé hién muc do phoi bay déi vai 1 Iut.

Tiéu chi Chi thi Pon vi Giai thich
, Thé hién s6 dan bi anh hudng boi i
Dan cu (E1) Mat d6 dan cu (E11) Nguoi/km? ut
u
, , Thé hién dién tich dit néng nghiép bi
Ty 1€ dat nong nghiép (E21) %
anh hudng
, , Thé hién dién tich dét 6/nha ctra bi
St dung dat (E2) Ty l¢ dat & (E22) %
anh hudng
, o Thé hién dién tich dat nudi trong
Ty 1¢ dat nuoi trong thuy san (E23) %
thiy san anh huong
Mat d6 duong giao thong (E31) Km/km?  Thé hién dudng giao thong bi ngap
Ha téng (E3) Sé luong truong hoc cac cép (E32) Trudng Thé hién cong trinh trong diém bi
S6 lugng try ban nhan déan (E33) Uyban  anh huéng

Két qua tinh toan muc do phoi bay tong hop cho cac huyén thudc khu vuc Trung Trung
Bo duoc thé hién trong Hinh 3. Trong d6, muc do phoi bay cao ¢ nhiing khu vuc do thi, noi
c6 mat do dan cu cao, sd luong truong hoc va mat do giao thong 16n (cac quan thude ba
Néng va cac thanh phd truc thudc tinh). Nhimg khu vuc khac ¢6 dd phoi bay sau chudn hoa
thip hon. Can phai luu ¥ rang, ban dd mirc do phoi bay chi thé hién mirc do bi anh huong
ctia khu vuc néu 1 lut xay ra chir khong thé hién duoc nguy co bi anh hudng do 1it lut (lién
quan dén trai nghiém trong quéa khtr ciia khu vuc).

BAN PO MUFC DQ PHOI BAY POI VO'I THIEN TAI LU VA NGAP LUT 6 TINH
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Hinh 3. Ban d6 thé hién muc do phoi bay do lii lut ciia khu vuc Trung Trung Bo.
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3.3. Tinh dé bi ton thirong do lii lut

Céc tiéu chi va chi thi thanh phan danh gia tinh dé bi ton thuong ddi véi 1 lut cia khu
vuc bao gdm dd nhay cam S va ning luc tng phd AC dugc thé hién nhu Bang 3. Trong do,
d6 nhay cam duoc xem xét & cac khia canh vé nong nghiép va xa hoi. Nang luc tng phé thé
hién thong qua cac tiéu chi vé kinh té, trinh do canh tac, y té, dan tri va phong chdng thién

tai.
Bang 3. Cac tiéu chi/chi thi thé hién tinh d& bi ton thuong ddi véi lii lut.
Tiéu chi Chi thi Don vi Giai thich
Do nhay cam (S)
Ty trong nganh ndng o
. nghiép (S11) ’ Thé hién su phu thudc cia khu vuc vao
Nong nghiép (S1) )
Ty trong nganh ngu o nong ngu nghi¢p
nghiép (S12) ’
] , Nguoi nghéo dudi taic dong cia li va
Xa hoi Ty 1¢ hd ngheo (S21) % X
ngdp lut s€ de bi ton thuong hon.
Nang lyc vng pho (AC)
o Thu nhap binh quin dau Triéu Ngudi c6 thu nhap cao hon thi kha ning
Kinh té (AC1) . N . i
nguoi (ACI11) VND/nam phuc hoi sau thién tai cao hon

. Thé hién ning luc st dung cac cong nghé
Trinh d6 canh tac ~ Nang suat cay luwong thuc

Tén/ha tién tién, trinh d6 cang cao thi kha ning
(AC2) (AC21)

phuc hdi sau thién tai cang nhanh

S6 co so y té trén 1 don vi . o A
Co sd/xa Thé hién kha nang giai quyet dich bénh

, hanh chinh (x&) (AC31) . . x
Y te (AC3) . . trong va sau thién tai cling nhu ho tro
SO giwong bénh binh quéin Giuong ) )
. nguoi dan chira tri
10.000 dan (AC32) /10.000 nguoi
Ty 1& nguoi tot nghiép Trinh d6 dan tri cang cao, kha nang cap
Dan tri (AC4) THPT trén tong dan s6 % nhat tinh hinh cang t6t, nang lyc thich img
(AC41) vo6i thién tai cang cao
Phong chéng Téng dung tich hd chira

T , , Triéu m? Thé hién kha nang cét li
thién tai (ACS) thay dién, thuy loi (AC51)

Cac yéu t6 vé& d6 nhay cam c6 mdi quan hé ddng bién véi tinh dé bi tén thuong trong khi
cac tiéu chi vé ning luc thich Gmg ty 16 nghich véi tinh d& bi ton thuong. Két qua tinh toan
tinh dé bi ton thuong (V) do 1i va ngap lut ctia cac huyén thudc khu vuc Trung Trung Bo
thong qua viéc tinh toan, chuan hoa cac yéu té nhay cam (S), ning luc tng phé (AC) dugc
trinh bay trong Hinh 4.

Nhin chung, Quang Ngii 1a tinh c6 mirc do ton thwong dbi véi 1ii lut cao nhat trong khu
vuc Trung Trung Bo v&i 6/13 huyén & muc rat cao. Trong khi d6, thanh phd Pa Ning c6 mirc
d6 ton thuong thap d6i véi 1ii va ngap lut. Didu nay hoan toan hop 1y khi d6i chiéu vé tinh
hinh kinh té—x3 hoi ciia Da Nang va Quang Ngii. Ciing gidng nhu nhitng danh gia vé mirc
d6 phoi bay, phai luu y rang danh gia vé mic do tén thuong do 1ii lut gay ra hoan toan doc
1ap voi viée 1l lut ¢6 thuong xay ra & khu vuc nay hay khong.
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BAN PO TiNH DE Bl TON THUONG DOI VOl THIEN TAI LU VA NGAP LUT 6 TiNH
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Hinh 4. Ban db thé hién tinh d& bj tén thuong tai cac huyén thudc khu vuc Trung Trung B6.

Cu thé, cac huyén Tay Tra, va Son Tay thudc khu vuc mién nui cta Quang Ngai c6 muc
d6 t6n thuwong rat cao ddi véi 1 lut. Tuy nhién, 1i xay ra ¢ cac huyén nay thudng it gdy nén
ngap lut do dic diém dia hinh ntii déc. Do d6, nhirg dénh gia nay thé hién mirc d6 ton thuong
tiém tang ctia khu vuc néu 1a lut xay ra va tao co s¢ danh gia rai ro do 1 lut trong tuong lai.

3.4. Rui ro thién tai do i lut

Tir nhitng tinh toan, danh gia vé cac yéu t6 hiém hoa H, phoi bay E va tinh dé bi ton
thuong V, két qua rui ro tong hop do 1ii lut gy ra cho Trung Trung Bo dugc thé hién nhu
Hinh 5.

Nhu vy, Quang Binh va Thira Thién Hué 14 hai tinh ¢6 rui ro do lii lut gdy ra cao nhat
trong khu vye. Trong d6, huyén Lé Thily (Quang Binh) 13 noi ¢6 rai ro ddi véi lii lut cao
nhat. Thanh ph6 Pa Ning 1a khu vuc ¢6 rii ro ddi vai 1ii lut thdp nhat v6i hau hét cac huyén
c6 murc rui ro thap va rat thap trir quan Hoa Vang c6 mirc rdi ro cao.

Xét trén dia ban toan tinh Quang Binh, c6 03 huyén (B Trach, Quang Ninh va Lé Thuy)
¢6 rii ro 1 lut & muc rat cao, huyén Quang Trach c¢6 rui ro cao voi i lut. Trong s6 9 huyén
thanh phd thudc tinh Thira Thién Hué, ¢6 2 huyén c6 mtc rui ro rit cao 1a Pha Vang va Pha
Loc, thanh phé Hué va Quang Dién c¢6 rui ro cao, huyén Phong Pién va Huong Tra c6 rii ro
& muc trung binh ddi véi lii Iut. Cac huyén A Ludi, Nam Dong cé tinh dé bi ton thuong véi
lii Iyt cao tuy nhién c6 mirc d6 rii ro véi 1ii lut rat thip do gid tri hiém hoa tai nhiing huyén
nay gan nhu bang 0. Piéu ndy c6 nghia rang trong tinh toan rui ro tong hop, hiém hoa dong
vai tro quyét dinh. Néu hiém hoa gay ra boi lii lut rat thap thi cho du phoi bay hay tinh dé bi
ton thuwong cao, rii ro tong hop gay ra boi 1ii lut s& khong dang ké.
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BAN DO MUC PO RUI RO BOI VI THIEN TAI LU VA NGAP LUT 6 TiNH
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Hinh 5. Ban dd rui ro do 1 lut caa khu vuce Trung Trung B9.

4. Két luan

Bai bao da xay dung phuong phap danh gia rti ro trudce thién tai do 14 lut gay ra trén khu

vuc Trung Trung Bo. Thong qua phuong phap nay, cac yéu to hiém hoa, phoi bay va tinh dé
bi t6n thuong cia timg huyén (thudc ving dat lién) dugc danh gia dinh lwong mot cach chi
tiét. Két qua tinh todn cho théy hiém hoa 1@ lut (theo kich ban hién trang) gay ra tai cac huyén
thudc tinh Quang Binh (Lé Thuy) va Thira Thién Hué 13 cao nhat (huyén Phu Vang, Pha
Loc). Cac huyén ving dong bang va cac khu vuc db thi c6 murc do phoi bay cao nhét dbi voi
hiém hoa 1ii Iyt (nhw quan Thanh Khé, Hai Chau). Trong khi d6 nhitng huyén & khu virc mién
nui thuong dé bi ton thuong d6i véi it lut hon cac khu vuc khac (vi du huyén Ty Tra, Nam
Tra My). Khi xem xét rii ro tong hop ddi vé6i 1 lut thi cac huyén, thi, thanh phd & khu vuc
ddng bang ven bién dic biét thudc tinh Quang Binh va Thira Thién Hué c6 mirc d6 rui ro cao
nhat, cu thé huyén B6 Trach, Lé Thuy thudc Quang Binh va huyén Phu Loc, Phii Vang thudc
tinh Thira Thién Hué. Trong pham vi nghién ctru ndy, i ro thién tai do lii lut duoc tinh toan
dua trén kich ban 1i dién hinh nim 1999 xay ra trén khu vyc. Trong cong tac phong, chong
va giam nhe thién tai, rui ro thién tai do 1ii lut c¢6 thé dugc canh béo trén co so t6 hop yéu tb
tinh (phoi bay E va tinh d& bi ton thuong V) va yéu t6 dong (hiém hoa H) tir két qua du bao
khi tuong thuy van.
DPong gop cua tac gia: Xay dung y tuong nghién coru: H.T.L.H, N.X.H; Lya chon phuong
phéap nghién cuu: N.X.H, N.T.T, V.T.H.; Xur 1y s6 liéu: N.T.T, V.T.H; Phan tich, tinh toan:
N.T.T, V.T.H; Viét ban thao bai bao: N.X.H, N.T.T, V.T.H; Chinh stra bai bao: H.T.L.H,
N.X.H.
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Loi cam on: Tap thé tic gia xin trin trong cam on Dé tai “Nghién ciru cac giai phap khoa
hoc va cong ngh¢ quan 1y da thién tai, xay dung cong cu hd tro ra quyét dinh tng pho véi da
thién tai, 4p dung thi diém cho khu vyc ven bién Trung ‘Trung B$” thugc Chuong trinh
KC.08/16-20 va dé tai “Nghién ctru co s¢ khoa hoc phan cap cap do rui ro cho cac loai hinh
thién tai & Viét Nam” thudc dé tai nghién ctru khoa hoc cap B TNMT da hd tro vé sb lidu
va phuong phap luan dé thuc hién bai bao nay.

Loi cam doan: Tap thé tic gia cam doan bai béo niy 13 cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bd & dau, khong duogc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.

Tai liéu tham khao

1. Luat s 33/2013/QH13 cua Qudc hoi: Luat phong, chdng thién tai, 2013.

2. WMO (2020), Available online:
https://public.wmo.int/en/resources/bulletin/quantifying—risk—disasters—occur—hazard—
information—probabilistic-risk—assessment. Truy cap ngay 3/2/2020.

3. IPCC. Managing the risks of extreme events and disasters to Advance clime change
adaptation. A special report of working groups I and II of the Int” governmental Panel
on climate change. In: Field, C.B., Barros; et al, Cambridge University Press,
Cambridge, UK, and New York, NY, USA, 2012; pp. 582.

4. UNISDR. Terminology on disaster risk reduction. Geneva, Switzerland, 2009.

5. Kazmierczak, A.; Cavan, G. Surface water flooding risk to urban communities: Analysis
of vulnerability, hazard and exposure. Landscape Urban Plann. 2011, 103, 185-197.

6. Paprotny, D.; Terefenko, P. New estimates of potential impacts of sea level rise and coastal
floods in Poland. Nat. Hazards 2017, 85, 1249-1277. https://doi.org/10.1007/s11069—
016-2619—z.

7. Xian, S.; Yin, J.; Lin, N.; Oppenheimer, M. Influence of risk factors and past events on
flood resilience in coastal megacities: Comparative analysis of NYC and Shanghai. Sci.
Total Environ. 2018, 610, 1251-1261.

8. Liu, J.; Wang, X.; Zhang, B.; Li, J., Zhang; J., & Liu, X. Storm flood risk zoning in the
typical regions of Asia using GIS technology. Nat. Hazards 2017, 87(3), 1691-
1707. https://doi.org/10.1007/s11069-017-2843—1.

9. Yirga Kebede Wondim et al. Flood Hazard and Risk Assessment Using GIS and Remote
Sensing in Lower Awash Sub—basin, Ethiopia. J. Environ. Earth Sci. 2016, 6, 69—86.

10. Einstein, H. Landslide risk assessment procedure, Proceedings Fifth International
Symposium on Landslides, Lausanne (Balkema), 1988, pp. 1075—-1090.

11. Meyer, V.; Scheuer, S.; Haase, D. A multicriteria approach for flood risk mapping
exemplified at the Mulde river, Germany. Nat. Hazards 2008, 48, 17-39.
https://doi.org/10.1007/s11069—008-9244—4.

12. Smith, K. Environmental Hazards: Assessing Risk and Reducing Disaster. 2013, 6th Eds,
Routledge.

13. Varnes, D.J. The International Association of Engineering Geology Commission on
Landslides and Other Mass Movements on Slopes. Landslide hazard zonation: a review
of principles and practice, United nations educational, Scientific and Cultural
organization, 2008. ISBN 92-3-101895-7.

14. Tu, V.T.; Ranzi, R. Flood risk assessment and coping capacity of floods in central
Vietnam. J. Hydro—environ. Res. 2017, 14, 44-60.
https://doi.org/10.1016/j.jher.2016.06.001.

15. Van, C.T.; Son, N.T.; Anh, T.N.; Tuén, N.T. Xay dung chi s6 dé bi ton thuong 10 lut su
dung phuong phép phan tich hé thong phan cap (AHP) — Thir nghiém cho vai don vi cap
xa tinh Quang Nam thudc ving ha luu song Thu Bon. Tap chi Khi twong Thity van 2014,
643, 10-18.




Tap chi Khi twong Thuy van 2020, 715, 13-26, doi:10.36335/VNJHM.2020(715).13-26 25

16. Van, C.T.; Son,N.T.; Tuin, N.T.; Tién, N.X. Panh gia anh huong cia str dung dat dén
két qua tinh toan chi sé d& bi ton thuong do 1ii — Ap dung tinh cho huyén Pién Ban tinh
Quéang Nam thudc ha du luu vyc soéng Thu Bén. T ap chi Khi twong Thuy van 2014,
643, 40-44.

17. Van, C.T.; Son, N.T. Xay dung phwong phép tinh trong s dé xac dinh chi s6 d& bj ton
thuong 1i lut luu vue séng Vu Gia — Thu Bon. Tap chi Khoa hoc PHOGHN: Khoa hoc
Tw nhién va Cong nghé 2015, 31, 93—-102.

18. bai Khi tugng Thuy van Trung B6. B§ Tai nguyén va Méi truong (MONRE).

19. Tong cuc Khi tugng Thuy vin (VMHA).

20. Quyét dinh s6 05/2020/QP-TTg cua Thu tuéng Chinh phi: Quy dinh muc nuée twong
g v6i cac cip bao dong lii trén cc séng thudc pham vi ca nudc.

21. Nién giam thong ké tinh Quang Binh. Cuc Thdng ké tinh Quang Binh, 2017.

22. Nién giam thong ké tinh Quang Tri. Cuc Thong ké tinh Quang Tri, 2017.

23. Nién giam thong ké tinh Thira Thién Hué. Cuc Thong ké tinh Thira Thién Hué, 2017.

24. Nién giam thong ké thanh phd Pa Néng. Cuc Thong ké thanh phd Pa Néang, 2017.

25. Nién giam thong ké tinh Quang Nam. Cuc Théng ké tinh Quang Nam, 2017.

26. Nién giam thong ké tinh Quang Ngai. Cuc Thong ké tinh Quang Ngai, 2017.

27. Vién Khoa hoc Khi tuong Thity vin va Bién d6i khi hau (IMHEN). Dy an “Téc dong cua
bién d6i khi hau 1én tai nguyén nudc va cac bién phap thich tmg”, 2009.

28. Vién Khoa hoc Khi tugng Thuy van va Bién d6i khi hau (IMHEN). Dy an “Piéu tra, khao
sat, xay dyng ban do phén vung nguy co la quét khu vie mién Trung, Tay Nguyén va
xdy dung hé thdng thi diém phuc vu canh bao cho cac dia phuong c6 nguy co cao xay ra
1t quet phyc vu cong tac quy hoach, chi dao diéu hanh phong tranh thién tai thich ing
v6i bién ddi khi hau”, 2012,

29. Iyengar, N.S; Sudarshan, P.A. Method of Classifying Regions from Multivariate Data.
Econ. Political Weekly 1982, 17, 2048-2052.

30. Duong, H.H. Nghién ctru danh gia tinh dé bi ton thwong do bién ddi khi hau ddi vé6i san
Xuat nong nghiép. Ap dung thi diém cho mét sb tinh ving dong bang song Hong. Luan
an tién si, Vién Khoa hoc Thity loi Viét Nam, 2014.

31. Cuong, T.T. Nghién ctru tich hop van dé bién d6i khi hau vao quy hoach phit trién kinh
té — x4 hoi ctia tinh Thira Thién Hué qua dénh gia moi truong chién Iugc. Luén an tién
si, Vién Khoa hoc Khi tugng Thuy van va Bién ddi khi hau, 2015.

32. Quyét dinh s6 44/2014/QD-TTg cua Thii tuéng Chinh phu Quy dinh chi tiét vé cap do
rui ro thién tai, 2014.

Flood risk assessment for Mid Central Vietnam

Thi Lan Huong Huynh!, Xuan Hien Nguyen'!, Thi Thuy Ngo'!, Thi Hang Van!, Thanh
Cong Nguyen?

Vietnam  Institute of  Meteorology = Hydrology and  Climate  Change;
huynhlanhuong@gmail.com; nguyenxuanhien79@gmail.com; tide4586@gmail.com;
vanhangimhen@gmail.com

2 Department of Climate Change; tcongnguyen90@gmail.com

Abstract: Nowadays, under impacts of climate change, natural disasters have been
increasing in intensity and frequency. The impacts of natural disasters on people and the
environment are also getting more severe. This study was conducted to provide a method of
assessing disaster risks, in particular floods for human life in Mid Central region in Vietnam.
The pre—disaster assessment method was used based on the analysis of hazard factors
(Hazard-H), exposure to hazards (Exposure—E) and vulnerability (Vulnerability—V). Flood
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disaster risks in the area are assessed and displayed on spatial maps. The assessment of flood
in November 1999 shows that the exposure to flood is often high in densely populated areas,
with large agricultural and aquacultural areas such as several districts in Thua Thien Hue,
Quang Nam and Quang Ngai provinces; vulnerability value is high in mountainous,
developing, but rarely flooded areas such as districts in Quang Ngai, Quang Nam and Quang
Tri provinces. When analyzing comprehensive flooding risk, the risk level of very high and
high are found in districts of Thua Thien Hue and Quang Binh provinces.

Keywords: Disaster risk; Flood; Hazard; Exposure; Vulnerability; Mid Central Vietnam.



