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1. Mé diu

o} Viét Nam, mdc du cong trinh nghién ctu
dAu tién vé song than di dugc cong bd tir ndm
1995, hudng nghién ctru séng than van khéng dugc
phat trién manh do tinh thoi sy cia van dé tai thoi
diém d6 chwa cao [7]. Sau tham hoa dong dat -
song than An Do Duong ngdy 26 thang 12 nim
2004, cung voi su d8i méi can ban vé nhan thirc
clia cong ddng va nhiéu qudc gia trong khu vyc vé
strc manh huy diét cua loai hinh thién tai nay, viéc
nghién ctru séng thdn & Viét Nam méi ¢6 duge sy
chuyen minh manh m&. Trong thoi gian nay, da c6
rat nhidu dé tai nghién cuou dugc trien khai thuc
hién véi su tham gia cia dong ddo cac chuyén gia
va cac nha khoa hoc thudc nhiéu linh vuc lién
quan. Noi dung va sé luong cua cac cong trinh
nghién ctru séng than & Viét Nam cho dén thoi
diém nay 1a kha da dang va c6 thé phan thanh ba
nhém chinh. Nhém thtr nhét 1 cac cong trinh
nghién ctru d4nh gia d6 nguy hiém séng than cho
céc ving bo bién va hai dao Viét Nam trén co s
phén tich céc dic trung vé tinh dia chén va kién tao
- dia dong luc khu vuc BDong Nam A dong vai tro
quyét dinh trong co ché hinh thanh va phat sinh
song than trén khu vuc Bién Pong Viét Nam. Két
qua tiéu biéu nhit cla cac cong trinh nghién ctu
thudc nhoém nay la cac ban dd chi 13 vi trf va ranh
giéi cac ving ngudn phat sinh dong dit c6 kha
ning gy ra song thin anh hudng truc tiép téi cac
ving b bién va hai dao cua Viét Nam va mirc do
nguy hiém cuc dai ma céc trdn song thin nay c6
thé gdy ra. D6 13 céc cong trinh nghién ciru khoa

hoc ciia Nguyén Pinh Xuyén va cong su (2007)
Tran Thi My Thanh va cong su (2009), Nguyen
Hong Phuong va cong su (2009) va Bui Cong Que
va cong sy (2010) [4-6, 8]. Nhom thur hai a céc
cong trinh nghién ctru mo6 phong su lan truyén ciia
song than tir cac viing nguon dén cac vang bo bién
va hai dao cua Viét Nam. Tiéu biéu nhit cho cac
nghién ciru thude loai nay 1a d& tai nghién ctru cua
Vi Thanh Ca va cong su (2008). Nghién clru nay
sur dung cac nghién clru ciia nhom thir nhét, cu thé
la céc tham s6 nguy hiém dia chén cua céc vung
ngudn trén khu vuc Bién Dong va lan cén dé mo
phong cac kich ban song thin trén Bién Dong. Két
qua cta nghién ctru nay 1a mét co s¢ dit liéu chira
25 kich ban song than tinh sin va tip ban dd canh
b4o nguy co song thdn cho cac ving ven bién va
hai dao cua Viét Nam [1].

Cin nhén xét ring céc nghién ctu thudc hai
nhém néu trén méi chi d& cap to1 viéc danh gia do
nguy hiém séng than, tirc 1a chi ra nhimg khu vuc
¢6 kha ning bi song than tin cong véi xac sut cao
nhat trén toan dai ven bién va hai déo cua Viét
Nam. Trong khi do, m¢t ndi dung khac, khong kém
phan quan trong van con chua dugc d& cap dén mot
cach ddy du trong cic nghién ctru vé song than &
Viét nam cho dén nay. Do 1a viéc du bao murc do
thiét hai ma séng thin c6 thé gay ra cho cong ddng
tai cac khu vuc d6 thi hay cac khu vuc trong diém
thuoc dai ven bién va hai ddo ciia Viét Nam. Cac
nghién ciru theo hudng nay c6 thé dua vao nhom
thr ba: nhom céac nghién ctru danh gia rii ro do
song than.
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Bai viét nay trinh bay mot nghién ctiu méi
thugc huéng thir ba theo cach phan loai trén day.
Muc dich chinh ctia nghién ctu nay la xay dung
mdt phuong phép ludn danh gia nguy co bi ton
thuong do song thdn gy ra cho mot khu vuc d6 thi
nim trén dai ven bién cuia Viét Nam. Phuong phap
luén duogc 4p dyung thir nghiém cho thanh phd Nha
Trang, voi su tro gitip cua cong cu GIS trong viéc
xay dung co so dir li¢u, tinh toan va thé hién cac
két qua.

2. Mikc dd ton thwong do séng thin va cac khai
niém lién quan

Hiém hoa song than thuong tép trung cao nhat
tai cac khu vue nam sat bo bién va c6 thé trd thanh
tham hoa néu khu vuc do dong thoi cing la mot
khu vyc phat trién cua cong dong. O Viét Nam,
mac du chua c6 tai liéu chinh thirc nao dugc cong
bd vé thiét hai do song thin giy ra trong qua khir,
song cac két qua nghién ctru déu cho thay khu vuc
mién Trung dit nwéc duge danh gia 1a co do nhay
cam cao ddi voi hiém hoa song than [1, 4, 8]. Déi
v6i nhimg khu vye nhu véy, viéc danh gia do rui ro
song than nhim & xuit nhimng bién phap phong
ngira va giam thiéu nhiing ton that do dong dét gy
ra d6i voi cong ddng 13 mot viée 1am khong nhimg
mang tinh thiét thyc, ma con vo cing cp béch.

Phuong phap ludn danh gia rui ro va gidm nhe
thiét hai do song than gdy ra cho mot khu vuc do
thi thuong duoc xay dung dua trén ba khai niém co
ban nhét, bao gom: D6 rui ro song thin, D6 nguy
hiém séng thin va Mic d6 tén thuong do song
than s& dugc dinh nghia dudi day.

Do rai ro séng than 13 xac suit xdy ra nhimng
tén thit vé kinh té x hoi do song than giy ra tai
mot khu vuc cho trude, trong mét khoang thoi gian
cho trudc.

b6 nguy hiém song thn 1a x4c suit xuit hién
clia mot con séng thin c6 thé gay thiét hai cho mot
vung cho trudc trong mdt khoang thoi gian cho
trude. Trong cac tinh todn dinh luong, d6 nguy
hiém séng than thuong duoc gan bang cac gia tri
d6 cao song thin khi tin cong vao bd hay do sau
ngap lut do song thin.

Mirc d6 tén thuong do séng than 1a kha ndng bi
mét mat hay kha nang Gmg pho cua cong ddng d6
thi ven bién khi bi dat truge sy de doa cua tai bién
song than. Mirc do bi ton thuong thudng duge xét
tuong ung voi cac yeu t6 chiu rui ro. o} day cac yéu
t6 chiu rui ro dugc hidu 14 tit ca cac dm tuong cod
mat trén khu vuc nghién cuu, bao gom ca nhirng

d6i tuong truc tiép ctia séng than nhu con nguoi,
nha cira va cdc hé théng giao théng, thong tin lién
lac, hay gian tiép nhu nhitng ton that vé kinh té hay
xa hoi.

Do rii ro song than, do nguy hiém séng than,
mirc do ton thuong va yéu t§ chiu rai ro do song
than lién hé véi nhau boi biéu thirc:

R=HY EV, (6]

o day E la yéu t6 chiu rui ro; V la kha ning bi
tén thuong, biéu thi sb do ciia nhitng ton thit thanh
phan va H 1a d6 nguy hiém séng than. Chi s i
biéu thi loai yeu t chiu rui ro.

3. Xay dung phwong phap luin danh gia mirc
d ton thwong do séng thin

D c6 nhiéu cong trinh nghlen ctru vé danh gia
nguy co bj ton thirong do séng than cho cac khu vuc
khéc nhau trén thé gioi [2, 3, 10]. Phin 16n cac
nghién ciru ndy déu sir dung ky thuat phéan tich da
tiéu chudn (Multi-criteria analysis) dé xay dung
phuong phap luan danh gia kha ning bi tén thuong.
Pay 1a mot ky thuat dugc 4p dung kha phd bién
trong céc qua trinh ra quyét dinh, v&i ndi dung chinh
bao gém viéc xé4c dinh cac muc tiéu can dat va phéan
tich t6 hop céc tiéu chudn khic nhau dé dwa ra
phuong 4n t6i wu cho quyét dinh cudi cing [9].

Trong nghien cuu dugc cac tac gia trinh bay
trong bai viét nay, phuong phap danh gia kha ning
bi ton thuong do séng than duge xdy dung trén co
s0 tham khéo va cai tién cac phuong phép dang
dugc str dung cho phu hop véi diéu kién Viét Nam,
ddc biét luu y t61 kha nang 4p dung cong nghé¢ GIS
d8 tinh toan va hién thi cac két qua nhan dugc.

3.1. Cong thirc tinh mirc dp ton thuwong

Coéng thirc tdng quat tinh mirc do ton thuong do
song thin c6 dang:

V(a,A)=Y we, »i=1

trong do V 1a sé do muc do tén thuong; A 1a
tham s6 ton thuong, a la cac yeu td anh hudng; w;
14 trong sb cua yéu t6 anh huong thir i; e; 1a gia tri
u6ce lugng cho yéu t6 anh huéng thir i; va n 1a tong
s6 cac yéu td anh huong c6 lién quan toi tham sé
t6n thuong A.

@

,n

Céc tham s6 tdn thwong dic trung cho cac dang
thiét hai khac nhau va dugc xac dinh theo cac yéu
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t6 chiu rti ro. Ung v6i mdi tham s6 ton thuong A,
mot danh sach cac yéu 8 anh huong a; dugc xac
dinh. Céc yéu t6 nay dic trung cho kha ning bj tac
dong nhidu nhdt boi song thin. Tong hop cia
nhiing yéu t6 anh hudng s& xac dinh mirc do bi tén
thuong ciia tham sb dang xét.

Do khuén khd cta bai viét, trong nghién ctru
ndy chi xét hai yéu t5 chiu rii ro quan trong nhat
d6i véi cong dong ven bién 1a: Tham sb ton thuong
“Nha cira” va Tham s6 ton thuong “Ngudi”.

3.2. Ddnh gid mirc dp ton thuwong cho tham s
“Nha cira”

Mue do tén thuong vé nha ctra ¢ thé duoc hiéu
nhu 13 kha nang chéng choi véi song than ciia nha
clra va cac cong trinh xay dung tai khu vuc nghién
ctru. Dbi v6i tham sb “Nha cira”, cac yéu té anh
huéng tuong img duge xac dinh bao gdm: Vit liéu
xdy dung-m (material), M6 ta ting trét ciia ngoi
nha-g (description of ground floor), S6 tang-

s (stories), Thiét ké-d (design), Két cAu nén mong-
f (foundations).

Céc tiéu chudn danh gia biéu thi cic dang thiét
hai do séng thin gy ra cho nha cira tai khu vuc
nghién ctru. DSi v6i tham sb “Nha cira”, hai dang
thiét hai duoc danh gia bang cach gan trong sb bao
gém: Thiét hai v& cAu triic; va Thiét hai do ngap lut.

Qué trinh gan trong s6 cho cac tiéu chuén danh
gia dugc thuc hi¢n nhu sau. Dau tién, cac tiéu
chuén danh gia dugc sip xép theo hang va cot
trong mdt ma trdn va dugc so sanh lan lugt theo
timg cip dé danh gia su phu hop (bdng 1). Néu
gitta hai tiéu chuin dang dugc so sanh, tidu chuin
nao d6 (ndm trén hang) dugc cho la quan trong hon
tiéu chudn dang duoc so sanh (ndm trén cot) thi 6
nim & giao diém giita hang va cot d6 dugc gan 1
diém. Trong trudng hop nguoc lai, 6 d6 duoc gan 0
diém. Yéu t6 ngoai canh & day dugc sir dung dé bd
trg cho qué trinh tinh toan. Bang I cho thiy thiét
hai vé& céu tric c6 trong s6 cao hon so v6i thiét hai
do ngap lut gy ra (0.667 so v6i 0.333).

Bdang 1. Ma tran so sanh cip déi giiva cac tiéu chuan danh gia

Thiét hai vé Thiét hai do Yéu td Tén Trong s6 (= tdng/3)
cau tric ngap lut ngoai canh khac 9 ong 9
Thiét hai vé
cAu trac 1 L 2 0.667
Thigt hai do 0 - 1 1 0.333
ngép lut
Yéu tb ngoai
canh khac 0 0 0 0

Tuong tu, cic yéu t§ anh hudng ciing duoc so
sanh theo tirng cédp gitra ching va dugc gan cho cac
gia tri trong s lién quan khac nhau. Cac gia trj
trong s6 lién quan cho phép Xép hang cac yéu t6
anh huéng theo mirc do cia tic dong giy tén
thuong dbi voi nha cira. Cac két qua danh gi trong

s6 lién quan cho cac yéu t6 anh huéng dugc trinh
bay trong cac bang 2 va 3 twong tmg vai hai truong
hop thiét hai vé cdu triic va thiét hai do ngép lut.
Trong truong hop sau, cac yéu t6 anh huong d (thiét
ké) va f (két cdu nén mong) khong duge xét dén vi
ching khong chiu tac dong cuia ngap lut.

Bang 2. Ma tran so sanh c3p dai gilka cac yéu té6 anh hwéng dbi véi thiét hai vé cau truc

vg T:L Tﬁjc m 9 s f d ngoa:((?;ntt? Khac Téng lien qLTar?\n(g=t360ng/1 5)
m } 0 1 1 1 1 2 0.267
g 1 ; 1 1 1 1 5 0.333
s 0 0 . 0 0 1 1 0.067
f 0 0 1 . 1 1 3 0.2
d 0 0 1 0 . 1 2 0.133
Yéuts 0 0 0 0 0 0 0

ngoai canh khac
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Bdng 3. Ma tran so sanh cép déi giira cac yéu té anh hwéng déi véi thiét hai do ngap lut

Thiét hai do ngap lut m g s Yéu t6 ngoai canh khac ~ Téng Trong sé lién quan (=tbng/6)
m - 0 0 1 1 0.167
g 1 - 0 1 2 0.333
s 1 1 - 1 3 0.5
Yéu t6 ngoai canh khac 0 0 0 0 0 0

Téng hop két qué tir cac bang 1, 2 va 3 ta dugc
két qua trinh bay trong bang 4. Béi voi ca ha1 tiéu
chuan danh gia, trong s6 tong cong clia mdi yéu tb

anh huong duoc tmh bang tich cua trong sO tidu
chuén voi trong s6 lién quan cua yeu t6 anh huong
dang xét. Két qua tinh trong s0 tong cdng cua cac

Bdng 4. Trong sé lién quan cuia cac yéu té anh hwéng

Trong sb clia Trong s6 lién

Trong s6 lién

Trong sélien  Trong sé lién Trong s6 lién

tirng tiéu chuan quan ciia m quan cta g quan cua s quan cua f quan cua d
Thiét hai vé cu trac 0.667 0.267 0.333 0.067 0.2 0.133
Thiét hai do ngap lut 0.333 0.167 0.333 0.5 0 0

Bdng 5. Trong sé téng cong clia cac yéu té anh hwéng

Trong sb cliam Trong sb cliag

Trong sé clia s Trong sb cta d Trong sb cla f

Thiét hai vé cAu tric 0.178 0.222
Thiét hai do ngap lut 0.056 0.111
Tdng cong 0.234 0.333

0.045 0.089 0.133
0.166 0 0
0.211 0.089 0.133

yéu tb anh huéng duoc trinh bay trong bdng 5.

Tir cac két qua ctia bang 5 va Iuu y cong thirc
(2), ¢6 thé viét biéu thuc tinh mirc do ton thwong
clia tham s6 “Nha cira” du6i dang:

Vne=0.234m + 0.333g+0.2115+0.089d+0.133f (3)

Gia tri cua cac yéu td anh huéng m, g, s, dva f
duogc x4c dinh theo cac tiéu chudn phu thude didu
kién cu thé tai khu vic nghién ctru. Cong thuc (3)
duoc sir dung dé tinh toan va thanh 1ap ban d6 muc
d6 ton thuong thanh phan do song than giy ra déi
v&i nha cura tai khu vuc nghién ctru.

3.3. DPdnh gid mirc dp ton thuwong cho tham sé
“Ngu’&‘i”

Mtic d6 ton thuong theo tham sb “Ngudi” cd
thé duoc hiéu nhu 13 kha ning bj thiét hai vé& nguoi
do song thdn gay ra tai khu vuc nghién ctru. Déi
v6i tham s& “Nguoi”, cac yéu té anh hudng dugc
xac dinh trong nghién ctru nay bao gdm: Mat do
dan s (d); S6 lugng tré em, ngudi trudng thanh va
ngudi gia (thanh phin dan sé) (n); Gidi tinh (sé
luong nit) (g); Thu nhap binh quan (m).

Tét ca cac dit lidu vé cac yéu t6 anh huéng néu
trén phai duge quy vé mot don vi tham chiéu thong
nhét. Mirc d6 thiét hai vé ngudi s& duge tinh toan
tmg vé6i don vi tham chiéu nay. Pon vi tham chiéu
nhé nhét cho ton thuong vé ngudi c6 thé 13 mot toa
nha, nhung néu khéng c6 du sb lidu chi tiét thi co
thé chon don vi tham chiéu 16n hon, nhu mot
phuong hay tham chi mt quén.

Ddi v6i mdi don vi dién tich da chon, cac thong
tin sau ddy ciing cin biét: Mua c6 mat do dan sb
cao va thip; Thoi gian trung binh dé so tan dan.

Cong thire tinh mtic d6 ton thuong ctia tham sé
“Nguoi” sé co dang:

Vi = Ker {SNDSC [PV ]+SuwS: [PVr ]}“ - G):E -

o

trong do:

- Ksr 12 hé s6 lién quan dén thoi gian trung binh
dé so tan dan trong pham vi don vi tham chidu da
chon, voi gia thiét 1 thoi gian bao dong séng than
x4y ra trude 15 phut khi dot séng dAu tién kéo dén.
Céc gia tri cua hé s Ksr duoc dé nghi nhu trong
bang 6, tuy nhién gia tri niy c6 thé dugc hiéu
chinh tiy theo kha ning ctia hé théng canh bao
song than;
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Bdng 6. Cac gia tri dé nghj cho hé sé Ksr

Béo dong 15 Thoi gian so tan o " .
trwdre khi séng dén trung binh (phut) Gia tri K de nghi
Khu vue 1 <5 04
Khu vue 2 5-10 0.6
Khu viye 3 10-15 0.8
Khu vuce 4 >15 1

- Gia tri Syp phu thudc vao viée thoi gian song
thdn tin cong la ngay hay dém, vdi Syp = Vne/5S
(ban dém, gia thiét 1a moi ngudi dang & trong nha),
Sxp = Vne/10 + % (ban ngay, gia thiét 1a mot nira sb
dan dang ¢ trong nha va mét nira & bén ngoai).

- Sc va Sy 1a cac hé s6 chi mua du lich: Néu
dang trong mua du lich (lwgng khach du lich va
mat do dan cu cao) thi Sc= 1 néu song thin xdy ra
trong mia du lich; va Sc = 0 néu séng thin xdy ra
lac khong phai mua du lich. Néu dang khong phai
mua du lich (lwgng khach du lich va mat d¢ dan
cu thip): St = 1 néu séng than xdy ra luc khong
phai mua du lich; St =0 néu song thin Xéy ra trong
mua du lich.

- PV¢ la mic do tén thwong cua tham )

“Ngudi” trong don vi tham chiéu, duge tinh cho
mua c6 khach du lich cao st dung cong thirc (4) va

nhiing yéu t6 anh huéng di dugc xac dinh & trén
véi chiso C:

PV =wi(dc) + wane) + ws(ge) + wa(me)

(&)

Céc trong s6 duoc xac dinh bang phuong phép
phén tich da tiéu chuan nhu trong truong hop tham
s6 moi truong xdy dyng di trinh bay & trén.

- Tuong tu, PVy la mac do ton thuong cua
tham sb “Nguoi” trong don vi tham chiéu, duge
tinh cho mua ¢6 khach du lich thap sir dung cong
thirc (4) va nhirng yéu t6 anh huong da dugc xéc
dinh & trén véi chi sb T:

PV = w(dr) + wa(n) + wi(gr) + wa(mr)

(6)

Céc cong thue (4), (5) va (6) duge st dung dé
tinh toan va thanh lap cac ban dd muc do tén
thuong thanh phan vé ngudi do séng than gy ra tai
khu vuc nghién ctru.

4. D4nh gia nguy co bi ton thwong do séng thin
cho khu vyc d6 thi thanh phé Nha Trang

Phuong phap ludn md ta trong muc 3 dugc ap
dung thir nghiém & danh gid nguy co bi ton thuong
do séng than tai mét khu vuc d6 thi cta thanh pho
Nha Trang. Khu vuc nghién ctru dugc lya chon ndm
sat dudng bo bién, bao gdbm 11 phudng ndi thanh
cta thanh phd Nha Trang véi dién tich 7,9 km® va
téng s6 dan 13 163.885 ngudi (hink I).

Hinh 1. Vi tri khu vuc nghién ciru trén ban db thanh phd Nha Trang (khung nho)
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4.1. Dit ligu

Céc dir liéu thugc tinh dugce st dung bao g@)m
hai loai chinh 1a dit liéu vé& dén sé va dit liéu v& nha
cura, trong do cac dir liéu vé dan sé duoc khai thac
tir cdc nién giam théng ké. S6 liéu déan sb chi tiét
toi chp phuong duge liét ké trong bang 7 [11].

Dé khao sat va thu thap cac dir liéu thude tinh vé
nha ctra, cong tac thyc dia duoc td chirc quy md tai
khu vuc d6 thi sat bo bién thanh phd Nha Trang.
Céc can bo khao sat da tién hanh khao sat cic cong
trinh xay dung trén toan bo cic khu phé, cic ngd
phé, cac cum dan cu trén dia ban theo miu phiéu
didu tra d lap sin. Cac dit liéu thudc tinh vé& nha
cira dugc ndi két voi cac dir liéu khong gian vé nha
cira, dugc s6 hoa tir anh nén Google & ty 18 1:2000.

Bang 7. Dan sé va dién tich cac phwéng khu vuc
nghién ctru nam 2009

STT Tén Phuong Dan s6 (ngwoi)  Dién tich (km?)
1 Vinh Phwéc 20.662 1,09
2 Vinh Tho 14.823 1,3
3 VanThéng 13.012 0,28
4 Xwong Huan 17.873 0,61
5 Phwong Sai 13.284 0,29
6 Phwéc Tan 13.103 0,48
7 Phwéc Tién 12.680 0,3
8 Phuéc Hoa 14.461 1,12
9 Tan Lap 16.242 0,59
10 Léc Tho 12.861 1,47
11 Van Thanh 14.884 0,37

Trén co so cac dir liu thu thap dugce, mot co so
dir liéu GIS duoc thanh lap trén moi truong cua
phin mém ArcView GIS. Ngoai cac dir lidu dau
vao duge hru trit dudi dang cac ban d6 chuyén dé
va ban db nén, co s& dit liéu GIS con luu trit ca cac
ban d6 két qua.

4.2. Xdy dwng bin dé mirc dj ton thuwong cho
tham so “Nha cira”

Phuong phép ludn mo ta trong muyc nho 3.2
duoc ap dung dé x@y dyng ban dd muc d6 tén
thuong cho tham s6 “Nha ctra” cho khu vuc nghién
clru. Cac yeu t6 anh huong dugce xac dinh theo mot
s tiéu chudn nhu sau:

- Gia tri cua m (vat liéu xday dung) duoc xac
dinh can ctr theo két cau cua nha cua va hi¢n trang

chit luong ctia cong trinh theo cac s6 liéu khao sat
thuc dia;

- Gi4 tri cia g (md ta ting trét cia ngdi nha)
duoc x4c dinh dya trén su két hop cac thong tin tur
chitc ning sir dung va s ting ciia ngdi nha. Chirc
nang sfr dung cﬁa célc ng(")i nha duoc phén ra thélnh

so tang 13 5, 6.

- Gia tri cua s (sb tAng ctia ngdi nha) duoc xac
dinh thong qua so liéu khao sat thuc te.

- Gié trj cua d (thiét ké ctia ngdi nha) duoc xac dinh
theo ban do s6 hoa nha cira tai khu vuc nghién ciru.

- Gia trj ctia f (két cAu mong nha) dwoc xac
dinh dya trén két cau ctia ng6i nha va so tang.

Bang 8 liét k& mdi quan hé JJhO bién nhit giita

chirc nang st dung nha ctra va so6 tang nha tai khu
vuc khao sat. Can ctr vao cac tiéu chudn dé ra, cac
yéu t anh huéng duge gan céc trj s6 nhu trinh bay
trong bdng 9.

Bdng 8. Phan nhém cac chirc nang st dung nha ctra

Chtrc n&ng st dung nha Sé tang
Quan doi 1
Tén giao (Nha tho, chua) 2
Khach san, khach san + nha & 3
Nha &, Nha & + clra hang 4
Siéu thi, chg 5
Nha hang, Clra hang dich vu 6
Trwéng hoc, vién bao tang 7
Co quan, van phong + nha & 8

4.3. Xdy dung bin dé mirc dp ton thuwong cho
tham so “Ngwoi”

Dé danh gia mic d6 ton thuong cho tham sé
“Nguoi”, trong nghién ctru nay chi xét truong hop
song than xay ra trong mia du lich. Khi d6 cong
thue (4) tro thanh :

Ve = Kg.Syp.PVe @)

Do trong thuc t& thoi gian so tin dan c6 thé
vugt qua 15 phit tinh tir khi bao dong nén céc gia
tri cua Kg duge gan béng 1. Cac tiéu chuan danh

~5 - 1{
N

nha c6 s6 ting 12 3, 4, 8; nhom 3 chira cac nha c6 N
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Bang 9. Gan gia tri cho cac yéu té anh huéng

Yéu td Gia tri d& nghi
anh huwéng 1 P 3 2 5

m Ba tong cbt sét chiu luc Gach. 97, b8 10ng knang G
Mt tién mé, khong c6 cac Mt tién mé, co Khéng c6 mit tidh mé

9 b vat di dong cac db vat di dong 9 :

s 5 tang 4thng  3tang 2thng  1tang

f Méng c6 tru chéng sau Méng trung binh Moéng dé tran trén mat

d Chiéu dai toa nha thdng goc Chiéu dai toa nha tao Chiéu dai cuia toa nha song

v6i bo bién

goc 45° so Vi b bién

song véi bo bién

gia biéu thi cac dang thiét hai do séng than giy ra
trong truong hop nay s€ bao gom:

- Thiét hai do ngép lut; va Thiét hai do cac dd
vat troi dat gay ra.

Qua trinh gan trong sb dugc thuc hién bé’mg
phuong phap phan tich da tiéu chuén theo cac budc
d3 md ta trong myc 3. Biéu thic twong quan giita
c4c yéu té anh huong nhan dugc trong trudng hop
nay c6 dang:

PV =0.317d +0.317¢ + 0.293g + 0.07126m  (8)
Tur (7) va (8) ta co:
Vo= Kg.Snp(0.317d+0.317¢+0.293g+0.07126m) (9)

Nhu vay, cong thuc tinh mic do tén thuong cho
tham s6 “Ngudi” trong trudng hop song thin tin
cong ban ngay la:

VNGN:KE.(VNc/10+l/2)(O.3 17d+

+0.317¢+0.293g +0.07126m) (19)

va trong truong hop séng than tin cong ban dém la:

VNGB: KE(VNc/IO + 1/2)(03 17d+ (1 1)
+0.317¢ +0.293g + 0.07126m)

Cac cong thirc (10) va (11) dugc st dung dé tinh
muc d6 ton thuong cho tham s “Nguoi” trong hai
thoi diém tin cong ciia song thin vao ban ngdy va
ban dém. Cac chuong trinh tinh toan viét trén ngén
ngit Avenue dugc 4p dung cho timg don vi tham
chiéu twong dwong cép phuong tai khu virc nghién
ctru. Céc gia tri Vygn va VNGygp duoc Xép thanh ba
muc d6 : cao, trung binh, thfip va dugc thé hién trén
ban dd muc do ton thuong vé ngudi do séng thin.

4.4. Cic bin dé két qui

Céc ban dd két qua dugce thé hién trén méi trudng

dd hoa cia phén mém ArcView GIS. Trén hinh 2
minh hoa ban d6 mirc d6 tén thwong nha cira do song
than gy ra tai khu vuc do thi ven bién thanh phd
Nha Trang. Tir hinh 2, ¢6 thé nhan thdy nguy co ton
thuong nha cira cao nhét tip trung tai khu vyc ctra
song Cai, dac biét 1a trén cu lao Dé ndm sat bién, noi
tap trung nhidu nha cip 4 va phai d6i mt voi song
than tir bién 4p vao qua mot ctra song hep.

Tén thutsng vé nha ol
Thap

] Trung binh

. o

Hinh 2. Ban d6 dy bao murc d6 tdn thuong
nha ctra do song than gy ra tai khu vuc d6 thi
ven bién thanh phd Nha Trang
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Céc ban dd mirc d6 tén thuong v& nguoi do
song than gy ra tai hai thoi diém ngay va dém
dugc minh hoa trén céac hinh 3a va 3b tuong tng.
Céc ban d trén hinh 3 cho thiy nguy co thiét hai
v& ngudi tai hai thoi diém trong ngay 13 khéc nhau.

Khu vye sat bo bién, noi tap trung nhiéu khéch san,
nha cao té"lng va duogc gia ¢b t8t lai c6 murc do ton
thuong thip hon so véi khu dan cu thudc cac
phuong Phudc Hoa, Van Thanh,... nidm sau hon
trong luc dia.

TN thuong v& ngudi
] Thép

E= Trung binh
Cao

[ | MNhaels

Ténthubng v& ngue
[ 1Thap

E= Trung binh
B Cao

Hinh 3. Ban db dy bao muc do tén thuong vé ngudi do song thin giy ra cho khu vuc d6 thi ven bién
thanh phd Nha Trang cho hai trudng hop ban ngay (a) va ban dém (b)

5. Két luan

Bai viét && xuit mot phuong phap luan méi
dugc su dung trong viéc danh gia muc do ton
thuong do séng thin cho khu vie dé thi ven bién
cta Viét Nam. Phuong phap luan dugc xdy dung
dya trén 1y thuyét phan tich da tiéu chudn, cho
phép d4nh gia ban dinh lwong nguy co tdn thuong
cia mot khu vuc d6 thi nim trong ving bi anh
hudng cua séng thin. Uu diém chinh cua phwong

phép ludn 1a don gian, linh hoat déi v&i su thay déi
cac diéu kién cu thé cua khu vuc nghién ctru va cho
phép sir dung triét dé cong cu GIS trong moi giai
doan cta quy trinh dénh gia nguy co tén thuong.
Quy trinh ¢6 thé dugc p dung dé danh gia nguy co
tén thuong cho mot khu vuc d6 thi bat ky niam
trong ving bi séng thin de doa.

Phuong phdp luén dwgce 4p dung thir nghiém
cho mot khu vuc do6 thi ven bién cua thanh pho
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Nha Trang. Cac két qua cudi cing dugc thé hién
trén moi truong GIS dudi dang cac ban dd biéu thi
mirc d6 ton thuong vé nha cia va ngudi tai khu
vuc nghién ctru. Cac két qua cho thdy tinh wu viét
va trién vong ctia hudng nghién ciru danh gia riii ro
song thin, ddng thoi ciing cung cép nhitng thong
tin bd ich cho cong tic cinh bao séng thin va
hoach dinh dinh chinh sach phong ngtra, ting ctru
va khéc phuc hau qua do séng thin giy ra véi cong
ddng ven bién.
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SUMMARY

Assessment of tsunami vulnerability for an urban area of Nha Trang city

In this paper a new methodology for tsunami vulnerability assessment for Viethnam is proposed. Based on Multi-Criteria
analysis technique, the methodology allows semi-quantitatively assess the vulnerability of a coastal urban area being affected by
future tsunamis. The advantage of the methodology is simplicity, flexible to the changes of conditions of reality and allowing
application of a Geographic Information System (GIS). The procedure can be applied to any coastal zone under tsunami threat.

The methodology is pilot tested in a coastal urban area of Nha Trang city. The results are presented within a GIS in terms of
vulnerability maps for such aspects as building environment and population. The results show prospects in the new direction of
tsunami risk study in Vietnam and provide important implications for coastal risk assessment, resource allocation as well as

disaster management planning.
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