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1. Mé dau

Hién nay trén thé gi6i c6 toi 20 thanh phé 16n
v6i dan sb vuot qua 10 triéu ngudi va khoang 200
thanh ph6 khac co dan s6 hon 1 tridu nguoi. D6i
v6i nhitng thanh phé 16n nhu vay, mot tran dong
dat manh xay ra trén dia ban hay 1an can thanh phd
¢6 thé tré thanh tham hoa cho cong ddng do thi.
Nhiing trin dong dit manh xay ra gan day nhu
dong dat Gujarat (ngay 26 thang 1 nam 2001),
dong dat Pakistan (ngay 8 thang 10 nim 2005),
dong dat T Xuyén (12 thang 5 nam 2008), dong
dét Haiti (ngay 12 thang 1 ndm 2010) va dong dét
gdy song than Xumatora (ngdy 26 thang 12 nam
2004) kéo theo nhitng thiét hai tham khdc vé ngu(n
va cta chinh 14 nhitng bing ching o rang vé moi
hiém hoa hily diét nay.

O Viét Nam, mot sb d6 thi va cac khu cong
nghi¢p 16n hién dang nim trén nhitng vung c6 do
nhay cam cao trudc nhiing rung dong dia chén.
Thu d6 Ha Noi hién dang ndm trén ving duoc du
bao phai chiu dung chin dong cap 8. Cac khu vuc
dan cu va cac cong trinh thuy dién 16n cua dét
nudce tai Tay Bic nhu Dién Bién, Tuan Gido, Lai
Chau, Son La,... c6 thé phai chiu dyng nhiing chén
dong cép 8-9 trong twong lai. Thanh ph6 Pa Ning,
mot s6 khu vuc do thi va cac khu cong nghiép 16n
cia mién Trung nudc ta nhu khu kinh t& va nha
may loc diu Dung Quit hay khu vuc du kién xay
dung cac nha may dién hat nhan ¢ Ninh Thuan
cling nim trong vung co6 thé chiu anh huong chén
dong dong dét t6i cap 7. D4i v6i thanh phd HO Chi
Minh, rti ro dia chan 16n nhat c¢6 kha niang phat
sinh tir sy lan tmyén chén dong dia chén tir cac trdn
dong d4t manh & pham vi khu vuc, va su khuéch
dai rung dong nén do céc hiéu tmg nén dia phuong

gay ra dudi tai trong cua dong dat. Viéc hoach dinh
va dau tu cho cac chién lugc giam nhe thiét hai do
dong dat gay ra dang tro thanh mot van d¢é thoi su,
rat cap bach tai nhiéu qudc gia trén thé gidi, trong
d6 c6 Viét Nam. Quan trong hon, cac chién lugc
ndy can phai duoc hoach dinh va thuc hién ngay
khi dong dit con chua xay ra, néu khong mudn
phai tra gia cho nhitng chi phi 16n hon rat nhidu 1an
cho cac hoat dong ing ctru trong qua trinh xay ra
dong dat hay cac hoat dong tai thiét va phuc hdi
sau dong dét.

Nhian thirc duge tim quan trong cua cong tic
phong tranh va giam nhe thiét hai do dong dat, tir
nam 2000, mot huéng nghién ctru méi vé danh gia
rii ro dong dat do thi da bat dau duogc trién khai
thuc hién & Viét Nam. Cho dén nay, cac dé tai
nghién ctru theo hudng nay déu tap trung vao mot
noi dung chinh la xay dung mot phuong phap luén
danh gia d6 rui ro dong dét d6 thi phu hop vai didu
kién cua Viét Nam va ap dung thtr nghi€ém cho mot
s6 thanh phd 16n & nude ta. Hiéu qua cua quy trinh
danh gia rui ro dong dat d6 thi ciing dugc nang cao
dang ké nho st dung hé thdng cong cu tinh toan va
hién thi két qua duoc xay dung trong mdi trudng
Heé thdng thong tin dia 1y (GIS).

Bai viét nay tong hop cac két qua nghién ciru
theo huéng danh gia rii ro dong dat do thi trong
subt mot thap ky qua & Viét Nam. Cac két qua udc
Iugng thiét hai cho cac khu vuc d6 thi cua ba thanh
phd 16n dai dién cho ba mién lanh thd cua Viét
Nam 1a Ha Noi, thanh phd HS Chi Minh va Nha
Trang dugc minh hoa.

2. Phuong phap luin
Panh gia do rui ro dong dat cho mot khu vuc

d6 thi v& ban chat 1a viéc uéc lugng mirc do thiét
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hai ma dong dit co thé gy ra cho cong dong tai
khu vuc nghién ctu. Viéc danh gid d6 rai ro dong
dét d6 thi s& cho két qua dau ra 1a mot birc tranh
toan canh (du bao) vé nhitng thiét hai ma mdt trin
dong dat co thé gdy ra cho cong dong do thi. Do tin
cdy va tinh x4c thuc cia cac két qua nay phu thude
rat 16n vao dir liéu sir dung ban diu va phuong
phép luén ap dung.

Phuong phap luén danh gia d¢ rui ro dong dét
d6 thi xay dung cho Viét Nam can dap ng duoc
mot sO yéu cau chinh sau day:

(i) Ké thira dugc nhimng két qua nghién ctru khoa
hoc va cong ngh¢ & cé trong va ngoai nudc tu
truéc dén nay trong cac linh vyc lién quan nhu
dong dat, dia chat, xay dung va kinh té xa hoi. Piac
biét trong viéc danh gia do nguy hiém dong dit,
phuong phap luan phai c6 tinh linh hoat cao, cho
phép 4p dung dong thoi ca hai cach tiép can xac
suét va tat dinh.

(i1) Str dung cac cong nghé hién dai nhu tin hoc va
H¢ théng thong tin dia 1y (GIS), trong viéc xdy
dung hé théng cong cu tinh toan va hién thi két
qué, cho phép cap nhat cac di liéu ddu vao va ning
cip cac phuong phéap ap dung trong toan bd quy
trinh danh gia rui ro;

(iii) Mang tinh chuin hoéa cao, v6i nhiing khudn
dang chuén dugc quy dinh nghiém ngdt cho tht ca
c4c ving mién trén ca nudc trong viéc thu thap cac
dir lidu ddu vao trong céac linh vuc chuyén mén lién
quan, céac két qua va san pham déu ra;

(iv) Dap ung rong rai nhu ciu cia ngudi st dung
trong nhiéu linh vuc khac nhau, tir cac nha khoa
hoc dén cac nha quan ly.

DPé xay dung phuong phéap luan danh gid rai ro
dong dat do thi cho Viét Nam (duéi day goi tit 1a
Phuong phép lun) [1, 2], nhidu phuong phéap luin
dang dugc ap dung rong rai trén thé gidi ciing duoc
tham khdo. Nam 2003, phuong phép luan danh gia
rii ro dong dat do thi dau tién cho Viét Nam duoc
Nguyén Hdng Phuong xay dung trén co sé phuong
phap luan HAZUS ciia My, ¢ luu y dén cac diéu
kién cua Viét Nam va dp dung cho quan Hoan
Kiém, thanh phd Ha Noi [5]. Lién tiép trong céac
nam sau do6, trong khudén khd cta hang loat cac d&
tai nghién ctru, Phuong phap luan tiép tuc duoc
hoéan thién, chuin hoa va duoc ap dung cho céc
khu vuc d6 thi cua ba thanh phé 16n & Viét Nam la
Ha Noi, thanh phé HO6 Chi Minh va Nha Trang
[7-9]. Trén hink I minh hoa quy trinh chudn héa
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thuc hién Phuong phap luan, tip trung vao hai ddi
tuong chiu thi¢t hai chinh 1a con ngudi va nha ctra,
bao gom hai budc chinh la: (i) danh gia do nguy
hiém dong dét va (i) danh gia do rui ro dong dat.
Viéc danh gia d6 nguy hiém dong dat bao gom hai
hop phén chinh 1a: (i) danh gia kha ning rung dong
nén va (ii) danh gi4 kha ning pha huy nén cho khu
vuc nghién ctru. Con viéc danh gia d6 rai ro dong
d4t bao gdm hai hop phan chinh 1a: (i) danh gia ton
thét tryc tiép do dong dét gay ra d6i voi nha cira va
(ii) d4nh gia thiét hai vé ngudi do dong dat. Cac
ndi dung chinh cua quy trinh dugc thuc hién lan
luot, theo trinh ty chi ra bang cac miii tén. Theo
quy trinh nay, 6 thé thay giita cac thanh phén cua
toan bd cau tric c6 moi quan hé nhan qua véi
nhau, tirc la cac Kkét qué cta moi giai doan cé thé
duoc xem nhu la $6 liéu dau vao truc tiép cho giai
doan tiép theo.

3. Xiy dung mo hinh va céng cu danh gia rui
ro dong dat doé thi

Cong ngh¢ H¢E thong tin dia ly (hay con goi la
GIS) vo6i nhitng chirc nang xt ly va quan ly d6 hoa
manh, cho phép hién thi cac két qua trén man hinh
may tinh mot cach linh hoat va tién lgi. Ngoai ra,
cac chuc nang lap trinh cua GIS con cho phép tao
ra cac ung dung phin mém manh va nhiéu chuc
nang trén moi truong Windows, cho phép nguoi sir
dung cap nhat va chinh stra dir li¢u, xay dung va
thtr nghiém nhitng mé hinh phuc tap mdt cach cé
hiéu qua. Cong nghé GIS dugc 4p dung trong toan
bd quy trinh danh gia rai ro dong déat cho cac khu
vuc do thi ¢ Viét Nam, tir viéc xay dung co s¢ dir
lidu, cac mo hinh ngudn phat sinh dong dat va cac
kich ban dong dat dén viéc xdy dung hé thong cac
cong cu tinh toan va hién thi két qua.

3.1. Mé hinh nguén phat sinh dpng dit

Do phan 16n cac trdn dong dat gh1 nhan duoc o
Viét Nam deu 1a nhitng dong dit c6 ngudn gdc
kién tao, ngudn phat s1nh dong dét (chan tiéu) duoc
gia thiét 1a mot nguon tuyén mo phong mdt doan
dut gay hoat dong. M6 hinh ngudn tuyén cho Viét
Nam dugc xdy dung trén co so $6 liéu vé cac hé
thdng dit gdy sinh chin d duoc x4c dinh trén lanh
thd va ving thém luc dia Viét Nam va di duoc
cong bd rong rai trong nhiu cong trinh nghién ctru
tir truée dén nay [3, 4, 11, 13]. Dé xay dung md
hinh nguon tuyén cho Viét Nam, mét co so dir liéu
gOm 46 hé dut giy c6 kha nang sinh chin trén linh
thd va thém luc dia Viét Nam duoc xay dung [10].

Toan bd cac hé thdng dut giy dwoc phén ra thanh
hai nhém c6 cdp d6 khac nhau, trong d6 nhom cép
1 bao gom cac duat gay ndi mang thach quyén,
dong Vai trd phan chia cdc vi mang, con nhom cip
2 bao gom cac dut gay dong vai trd phan chia cac
dia khdi, cac ddi cdu truc nim trong 16p vo Trai
Dt (hinh 2). Cac tham sb cua dut gdy dugc dua
vao 4p dung trong cong thic cua Wells va
Copersmith dé tinh toan va 1ap ban dd kha ning
rung dong nén tai khu vue nghién cuu [12].

Bt giy, cdp P -
1
2

Hinh 2. Cac hé théng dirt gdy c6 kha nang sinh chan trén
I&nh thd va thém luc dia Viét nam Ngudn: [10]

3.2. Cic dpng dit kich bén

M6 hinh ngudn tuyén duoc 4p dung dé xay
dung cac dong dét kich ban phuc vu cho viéc tinh
toan thiét hai vé nha cua va nguoi tai cac khu vuc
nghién ctru. Pong dit kich ban 1a dong dat dwoc dy
bdo s& xay ra tai khu vuc nghién ctru, véi cac thong
s6 ban dau dwoc xic dinh trude. Néi cach khac,
dong dét kich ban 14 sy m6 phong nhitng tran dong

339



dat d3 xay ra trong quéa khu, nhim du bdo anh
huéng cia nhirng trdn dong dat s& xay ra trong
tuong lai. Cac dong dét kich ban dugc xay dung
cho ba thanh phé 16n Ha Noi, thanh phdé HO Chi
Minh va Nha Trang duya trén cac gia thiét sau:

(i) Pong dat dugc phat sinh trén mét trong
nhung dut gdy kién tao c6 kha nang sinh chén chay
cit ngang qua hodc gin dia ban thanh pho Chan
tam dong dét kich ban duoc lay tai mot diém nim
trén dat gy phat sinh ra n6 va c6 khoang cach gﬁn
nhét t6i dia phan thanh phé.

(ii) Ngoai toa dd chén tdm, cic tham sé khac
cua dong dét kich ban duoc xac dinh theo cac tham
s6 hinh hoc va dia dong lyc cua chin doan dut gay
pha huy phat sinh ra n6 (chén tiéu dong dit kich
ban) theo cac nguyén tdc cia mo hinh ngudn tuyén
da mo ta & trén.

Viéc dinh lugng héda céc tham s6 cua cac dut
gdy ngudn phat sinh dong dat cho phép xdy dung
nhitng kich ban dong dét gan voi hién thuc nhét va
do d6 dung nén mdt blic tranh toan canh sat thuc

nhét vé mirc do thiét hai do dong dat gy ra ddi voi
cong ddng d6 thi khi c6 dong dit xay ra. Déi véi
thanh phd Ha Noi, cac dong dat kich ban hién thuc
duogc xac dinh trén 5 hé dit gdy sinh chén sau day:
(1) Séng Hong, (2) Soéng Chay, (3) Vinh Ninh, (4)
Song Lo va (5) Pong Tridu - Uébng Bi. Ddi véi
thanh phd HO Chi Minh, dong dét kich ban duoc
gia thiét phat sinh trén d6i dut gdy Thuin Hai-
Minh Hai, con ddi v6i thanh phd Nha Trang, dong
dat kich ban dwoc gia thiét phat sinh trén déi dut
gdy Kinh tuyén 109 do.

3.3. H¢ théng hé tro ra quyét dinh

M6 hinh ngudn tuyén duoc 4p dung dé xay
dung cong cu phdn mém danh gia do rai ro dong
dét va uée lugng thiét hai & pham vi d6 thi. Cong
cu ndy c6 tén goi la ArcRisk, dwoc viét bing ngon
ngit Avenue trén co so tuy bién giao dién ctia phin
mém ArcView GIS.

Cac mo6 dun tinh todn ctia ArcRisk tuan thu quy
trinh danh gid d6 rui ro dong dat d6 thi va duogc
danh so nhu trén Ainh 3. Quy trinh dugc thyc hién

1. Xac dinh
vung nghién ctru

2. Xac dinh
dong dat kich ban

A 4

Kha n&ng rung déng nén

\ 4
4. Panh gia

3. Banh gia L

Ra quyét dinh:

- Phong tranh,
ngan ngtra, giam
thiéu thiét hai;

- Ung ctru khén

5. Uéc lvong

Kha n&ng pha huy nén

Sé ligu diéu tra dan sb, nha clra
va cac yéu to chiu rui ro khac

A 4

"l  Tén that chp;
- Khéi phuc, tai

thiét

Hinh 3. Quy trinh danh gia d6 rdi ro déng dat do thi bang Hé théng hd tro' ra quyét dinh

qua nhiéu giai doan, trong do két qua thyc hién
mdi giai doan dugc sir dung 1am sd liéu dau vao
cho giai doan tiép theo. Quy trinh dwoc bt dau
bang viéc xac dinh khu vye nghién ctru. Tiép do 1a
viéc xac dinh tran dong dat “kich ban”, dugc du
bao s€ xay ra tai khu vuc nghién clru, voi cac thong
s6 ban dau dugc cho trude va c6 thé dugce thay doi
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boi nguoi st dung. Trén co sd cac s6 liéu hién c6
va su hiéu biét vé tinh dia chan, dia chan kién tao,
dia chét cong trinh va diéu kién nén, kha ning rung
dong nén dugce danh gia cho khu vuc nghién ciru.
Céc két qua nay, dugc st dung lém dir liéu dau vao
dé danh g1a kha nang pha huy nén. Cu01 cung, cac
thong tin vé do nhay cam ciia cac yéu tb chiu rai ro



nhu mat d6 dan sé, phan bd nha ctra, co sO ha tﬁng,
céc h¢ théng k§ thudt,... duge dua vao két hop voi
cac két qua danh g1a kha nang pha huy nén dé tinh
toan va u6c luong ton that.

Ngoai viéc 4p dung phuong phap tit dinh,
ArcRisk cting cho phép nguoi st dung lya chon
viéc ap dung phuong phap danh gla do nguy hiém
dong dat bang phuong phap xac sudt dé danh gia
rui ro cho khu vyc nghién ctru. Cac Kkét qua duogc ty
dong tinh todn va hién thi duéi dang cac ban do
chuyén d& thé h1en kha nédng rung dong nén, kha
nang ph4 hty nén va thiét hai vé& nha cira va ngudoi
tai khu vuc nghién ctru.

Khéng chi 1a mdt cong cu manh trong viéc
danh gia d6 nguy hiém va rui ro dong dat bing
cong ngh¢ GIS, ArcRisk con cé chirc nang ciia mot
H¢ théng hd tro ra quyét dinh trong cong tac ph(‘)ng
ngua, ung ciu va glam nhe thiét hai do dong dat
gdy ra dbi v6i cong dong do thi tai Viét Nam [6].

4. Thu thap dir liéu va xay dung co sé dir li€u
4.1. Cdc nguon dir ligu hign cé

bé phuc vu cho viéc danh gia do rui ro dong
dét cho khu vire nghién ctru, cac két qua cta nhitng
dé tai nghién ciru trude day trong nhimng linh vy
¢6 lién quan nhu dong dét, dia vat ly, dia chét kién
tao, dia chat cong trinh, xay dung,... duoc tin dung
t6i da. Cac sb lidu duogc khai thac tir cac dé tai

CHU GIAI
& L6 khoan
® Diém do dia chan
1 Ranh gidi phudng
Loai nén
D
[ _|E
F

truge day co thé dugc phan thanh 5 nhom chinh
bao gom:

(1) S lidu dia chit kién tao khu vuc nghién ctru
va lan can;

(ii) S6 liéu dong dat khu vuc nghién ctru va lan
can;

(iii) SO lidu dia chat cong trinh va dia chét thuy van
khu vuc nghién cuu;

(iv) S6 liéu chi tiét vé nha clra va dan so tai khu
vuc nghién curu;

(v) S6 liéu chi tiét vé& hanh chinh va kinh t& xa hoi
khu vuc nghién ctru.

4.2. Cong tdac khdo sat, do dac va thu thdp dir liéu
ngoai thue dia

Song song véi viée khai thac cac ngudn dir lidu
da c6 san, cong tac thu thap s6 liéu thuc dia cling
duoc to chirc v6i hai ngi dung khac nhau. Trong ndi
dung thtr nhét, dé phuc vu cho cac danh gia dinh
luong vé kha ning pha huy nén dat, phuong phap
dia vat ly thadm do dugc ap dung véi do chi tiét cao
tai khu vuc nghién ctru xac dinh cac gia tri van tdc
song ngang nam trong céac lop d4t nén trong khoang
30m tir trén mat xuéng (Vs30). Day 1a mét trong
nhitng tham sé quan trong cho phép phan loai nén
dét theo céc do cing khac nhau, tir d6 danh gia cac
hiéu tmg nén dia phuong va phan tng cua nén dat
trude tac dong cia dong dat. Trén hinh 4 minh hoa

<« Hinh 4. Ban db phan loai nén dat
cac quan 1 va 3 Tp. H6 Chi Minh
thanh lap tr cac s liéu dia chét
cbng trinh va dia vat ly
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ban d6 phan loai nén theo tiéu chudn cua My thanh
lap cho cic quan 1 va 3 thanh phé H6 Chi Minh
trén co s& két hop cac tai liéu dia chit cong trinh
hién c6 va cac s liéu do dia vat Iy [8].

Trong ndi dung thi hai, luu y t6i su thay doi
hién trang nha cira do toc do xay dung hién nay tai
cac thanh phé 16n cia Viét Nam, cong tac thuc dia
duogc to chirc quy mé tai cac khu vuc nghién ciru
dé khao sat, d6i sanh va cép nhat nhirng bién dong
vé dir liéu nha ctra. DPay 1a hinh thtc khao st thuc
dia dudi dang "dao trén hé phd", doi hoi nhidu thoi
gian, su kién nhan ciia can bo khao sat va su hop
tac cua cac co quan va chu nha. Céc dir li¢u thude
tinh vé nha ctra duoc nhdp vao co sé dir licu GIS,
duogc ndi két véi cac dir liéu khong gian va duoc st
dung @& tinh toan thiét hai do dong dét tai khu vuc
nghién ctru. Trén hinh 5 minh hoa viéc x8y dung
16p théng tin vé& nha ctra tai khu vyc d6 thi thanh
phé Nha Trang bing phuong phap sb hoa tir anh
nén lay tir Internet ctia Google [9].

4.3. Co so div lieu phuc vu cong tic danh gia riii
ro dpng dit dé thi

Cong nghé Hé thong tin dia 1y dwoc ap dung dé

xay dung cac co so dir li¢u GIS, cho phép luu triv
nhiéu dang so6 li¢u thudc nhiéu linh vuc khac nhau

trong moi truong GIS va khi can co thé duge st
dung mot cach hi¢u qua nhat cho céc tinh toan dinh
lwong danh gia rai ro dong dat cho cac khu vuc
nghién ctru. Phin mém ArcView GIS, mot phin
mém GIS v&i nhiéu chirc ning manh vé quan Iy va
xu ly dd hoa dugc lua chon lam cong cu va mdi
treong hién thi co so dir liéu va cac két qua ung
dung trén may tinh. Ngon nglr 14p trinh Avenue
clia phan mém nay ciing dwoc sir dung dé viét cac
chuong trinh tao ra cac cong cu xur ly chuyén biét
va tiy bién giao dién cua co s¢ di liéu tong hop.
Co ché mé cua cac co s dit lidu GIS cho phép dé
dang bd sung va cap nhat cac dir liéu méi theo
thoi gian.

Cac co s¢ dit liéu GIS duge xay dung co tinh
hién dai, véi bd cuc chat ché va giao dién db hoa
than thién v6i nguoi st dung. Cac co sé dir ligu
GIS luu trir nhitng thong tin quan trong giup cho
cac nha chirc trach va cac co quan hitu quan co
duoc nhitng quyét dinh dang dan va nhimng ké
hoach hanh dong cu thé trong viéc quan 1y rui ro
dong d4t cac khu vuc d6 thi khac nhau cua dét
nude. Cac co so dir liéu GIS cua d& tai ciing c6 thé
dugc khai thac dé s dung cho nhidu muc dich
khac nhau va trong nhiing linh vyc chuyén moén
khéac nhau.

Hinh 5. Xay dwng I&p thong tin vé nha clra khu vire do thi thanh phé Nha Trang
cho co s& di¥ liéu GIS bang phwong phép so hda trén nén anh Google
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5. Mot sé két qua wée lwong thiét hai do dong
dat tai cac thanh pho lén cia Viét Nam

Phan mém ArcRisk dugc 4p dung dé danh gia
rii ro dong dit cho cac khu vic sau ddy : cac quan
Hoan Kiém, Ba BPinh va Hai Ba Trung cua thanh
phd Ha Noi [5, 7]; cac quan 1 va 3 cia thanh phd
HO6 Chi Minh [8]; khu vuc trung tdim gém 11
phuong ciia thanh phd Nha Trang [9].

DPb6i véi mdi kich ban dong dit, ArcRisk tu
d6ng tinh toan va hién thi cac két qua sau dy cho
khu vuc nghién cuu:

- Ban dd rung dong nén biéu thi phan bd gia toc
cuc dai nén;

- Cac ban dd chuyén dé biéu thi kha ning pha
hty nén do céac hién tugng truot 16 nén va hoa 16ng
nén do dong dat gay ra;

0140181
018 -0

U167 0158
0150 0 190
uIBE. 010

0,10- 0,902

0,162 - 6108
0168 -0.187
uanr 0189

0485 - 0471
B Gy

- Tap ban dd thiét hai nha ctra do dong dit & 4
muc d¢ thi¢t hai khadc nhau (Nhe, Trung binh,
Néng va Hoan toan);

- Tép ban dd thiét hai vé& ngudi do dong dat &
ba thoi diém khac nhau trong ngay (2 gio sang,
14 gid va 17 gid) va 4 muc d thuong vong
khac nhau.

Ngoai két qua dudi dang ban dd, cac bao biéu
thdng ké thiét hai nha cira va nguoi do dong dat
cling dugc tur dong xay dung cho mdi kich ban.

Trén hinh 6 minh hoa két qua danh gi4 rui ro
dong dit cho quan Ba Dinh, thanh phd Ha Noi theo
dong dat kich ban dut gy Séng Chay (My = 6,6;
h=15km). Céc ban d6 dugc minh hoa bao gdm:
a) ban dd6 rung dong nén; b) ban dd thiét
hai nha ctra & muc trung binh va c, d) ban dd thiét
hai vé nguoi & mirc d6 2 tai 02 gid va 14 gio.

Hinh 6. K&t qua danh gia rdi ro déng d4t cho quan Ba Binh, Ha Noi theo dong dat kich ban dit gay Séng Chay
(Mw = 6,6, h=15km): a) ban @& rung ddng nén; b) ban dd thiét hai nha ctra & murc trung binh va

¢, d) ban dd thiét hai v& ngwdi & mire do 2 tai 02 gid va 14 gior
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Trén hinh 7 minh hoa két qua danh gia rui ro
dong dat cho cac quan 1 va 3, thanh phd HO Chi
Minh theo dong dét kich ban dut gay Thuén Hai -
Minh Hai (My = 5,6; h=15km). Cac ban dd duoc
minh hoa bao gdm: a) ban dd thiét hai nha cta &
mirc nhe va b) ban dd thiét hai vé ngudi & mirc do

a

Xac suét pha hiy nhe, %
0-5

([ 5- 10

] 10-15

B 15-20

1 lac 14 giod. Trén hinh 8 minh hoa két qua danh
gia rui ro dong dat cho 11 phuong tai trung tim
thanh phé Nha Trang. Céac ban dd duoc minh hoa
bao gdm: a) ban dd thiét hai nha cira & muc trung
binh va b) ban d6 thiét hai vé nguoi ¢ mirc do 1 lac
14 gio.

$6 nguai - Mire 1 - 2 gid chiéu

0-2
[

\l ‘Ciin Kho
Hinh 7. Két qua danh gia rii ro dong dat cho cac quan 1 va 3, thanh phé H6 Chi Minh
theo dong dat kich ban drt gay Thuan Hai - Minh Hai (Mw = 5,6; h=15 km):

a) thiét hai vé nha ctra (mirc nhe), va b) thiét hai vé ngwoi (mirc 1, lic 2 gio chiéu)

« Xac sudtthigthai, %
0-5(%

5100 %)

0150

R 15 - 20( %)

R

Hinh 8. K&t qua danh gia rdi ro déng dét cho khu vurc trung tdm thanh phé Nha Trang:
a) thiét hai v& nha ctra (mtrc trung binh), va b) thiét hai vé ngwei (mire 1, ltc 2 gie chidu)
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Nhirng két qua tinh toan rai ro theo cac kich
ban dong dat cho thdy mirc do thiét hai do dong dat
gdy ra d6i v6i cac thanh phd khong giéng nhau d6i
voi tirng khu vuce va phu thude chu yéu vao tinh dia
chén hay kha ning rung dong nén ctua mdi khu vuc
nghién ctru. Thiét hai ning nhét vé nha ctra va
nguoi dugce dy bao tai thanh phé Ha Noi, tép trung
tai cac khu phé cd ciia quan Hoan Kiém hay cac
phuong déng dan cia quan Hai Ba Trung. Thiét
hai tai cac thanh phd H6 Chi Minh va Nha Trang
thip hon so v&i thanh phd Ha Noi; tuy nhién diéu
nay hoan toan khong c6 nghia 1a c6 thé bé qua mdi
hiém hoa dong dat tai cac d6 thi nay. Cac két qua
nay ciing 1 co s¢ dé dé xudt mot phuong an téng
thé v& quan 1y rui ro dong dét tai cac thanh phd 16n
ctia Viét Nam va kién nghi vé viéc trién khai mot
Chuong trinh hanh dong cdp qubc gia vé phong
tranh va giam nhe thiét hai do dong dét gay ra dbi
v6i cong ddng d6 thi & Viét Nam.

6. Két luan

Nhirng két qua tinh toan ruai ro theo cac kich
ban dong dét cho thay mot thyc té: khi c6 dong dat
xay ra, kha nang bi tén thuong s& tip trung cao
nhét tai cac khu vuc d6 thi, noi tap trung mat 4o
dan cu cao va la trung tdm cua cac hoat dong xa
hoi. Mat khac, kinh nghiém ctia nhiéu qudc gia trén
thé giéi ciing da ching minh rang mic du khong
thé dy doan trudc duge sy xuit hién cua dong dit,
su cht dong cua con nguoi trong cac hoat dong cta
minh chic chan s& gop phan vao viéc giam téi mirc
thdp nhit nhing thiét hai vé nguoi va tai san ma
mot trin dong dat c6 thé giy ra cho cong dong dd
thi. Noi cach khac, viéc quan 1y rui ro dong dat cho
cac thanh phé lon ¢ nudce ta & mot cong viéc vira
mang tam chién lugc 1au dai vira ¢ tinh cip bach
va can phai duoc tién hanh cang som cang tot.

Phuong phap luan danh gi4 rii ro dong dat do
thi dugc xay dung co thé duoc ap dung rdng rai
cho céc d6 thi ciia Viét Nam nim trong ving anh
huéng cia dong dat. Cac két qua nhan dwoc dung
1én mot buee tranh hién thuc vé mdi hiém hoa dong
dat va nhitng thiét hai ma cong ddng do thi s& phai
ganh chiu néu c6 dong dat xay ra. Cac két qua udc
lwong thiét hai s& 1a co s& dé d& xudt cac giai phap
va ra cac quyét dinh dang d4n nham:

- C6 ké hoach phong tranh, ngan ngua va giam

thiéu nhimng thiét hai cho cong dong néu c6 dong
dét xay ra;

-Du doan trude ban chit va quy md cua cac
hoat dong ting curu tai hién truong xdy ra dong dat;

- C6 ké hoach cu thé vé viéc khoi phuc va xay
dung lai sau khi dong dat xay ra.
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SUMMARY
Seismic Risk Assessment for Mega-cities in Vietnam

Earthquake threats usually appear in high seismicity areas and become particularly dangerous if those areas at the same
time are urban ones. Planning and investment for strategies on mitigation of losses and damages due to earthquake and tsunami
now become an urgent issue for many countries in the World. Moreover, these strategies have to be made and implemented
while earthquake or tsunami did not happen in order to avoid much more expenses for the during disaster rescue activities, or for
the after disaster restore and recovery activities.

Starting from the year 2000, many researches on urban seismic risk assessment have been implemented in Vietnam. The
typical seismic risk assessment problem essentially lies in the modeling of earthquake sources and development of realistic
earthquake scenarios, which serves as a basis for the estimation of earthquake - related damages and losses in urban areas. A
methodology suitable for Viethnam was developed and applied for several megacities of Vietnam. The application of GIS
technology allows developing a powerful tool for implementation of quantitatively risk evaluation procedure for an urban area and
display results in terms of maps showing building damage and casualties at different levels and at different times of a day.

This paper presents some preliminary results of using GIS to assess seismic risk and to estimate losses for urban areas of
three biggest cities in Vietnam, namely Hanoi, Ho Chi Minh City and Nha Trang. Although the methodology has been applied to a
limited framework, the obtained results show a realistic picture of damage and loss that may result from future earthquakes at
urban scale. The estimates of damage and human impacts due to earthquakes can help the decision-makers at local, regional
and national levels in:

1. Mitigating the possible consequences of earthquakes;

2. Anticipating the possible nature and scope of the emergency response needed to cope with an earthquake/tsunami-
related disaster, and

3. Developing plans for recovery and reconstruction following such a disaster.
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