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Ncurav udNc PHUoNG

ngh0 HQ thOng tin dia l1 (GIS), vd c6c kdt qui so

b0 6p dung thuat toan cho khu vuc diii ven bidn

cria song H6ng thuoc midn B6c ViOt Nam duoc

minh hoa.

2. He thOhg thdng tin dia Iy trong vifc dinh gi6

vi qudn Ij rrti ro dflng d67

Kh6c vdi d0 nguy hidm dong ddt, do rtii ro
dOng ddt bao hdm nhfng tdn thdt trong c6c linh

vuc xd hOi vd kinh tc, cu thd hon, dAy ld su d6nh

gi6 nhfing tdn hai vd nguoi vd cia md mOt trfln

dOng ddt manh c6 thd gay ra. Nhu vAy, x6t vd toin
cuc, d6nh gi6 vi qurin ly rui ro dong ddt ld c0ng

viOc crja ci cOng ddng, duoc quin lj' 6 nhfrng

pham vi rdt rong vi 6 nhtng c{p tdt khdc nhau, tri

todn cdu, khu vuc, nhd nudc dOn dia phuong. ViOc

qurin lj' nii ro dong ddt, mi brin chdt li su udc

luong nhfrng tdn thdt do dong ddt gay ra vd 6p

dung nhtng bicn ph6p phong ngria kh6ng chi thu

hft su chf j' cira dOng drio qudn chfing, mi con cAn

c6 su g6p mdt cua rdt nhidu thdnh phdn kh6c nhau

trong xd hOi. Khong phii ngAu nhiOn md o nhfrng

nudc ph6t tridn, qud trinh quin l!' riii ro duoc dua

vdo quy pham nhu ld mOt phAn cira todn bO qu6

trinh quin l! xd hoi, duoc dinh nghia ld mOt qua

trinh da ngdnh, huy dOng duoc su d6ng g6p tri tue

vd tham gia rOng rdi cria toin xd h1i. Hinh 1 trinh

bAy so d<i cdu trirc ciia qu6 trinh qurin l! riii ro theo

quy pham cria Australia [2].

Mot didu cAn nhdn manh 6 day le ilyct dai da

so phuong ph6p luAn hay thuAt to6n d6nh gi6 do

rrii ro dong ddt trien nay ddu chon c0ng nghe GIS

ldm cOng cu thuc hiOn. C0ng nghc GIS v6i nhtng

chfc nlng xfi l! vd qurin l! dd hod rAt manh, cho

ph6p hidn thi c6c kdt qui trOn mdn hinh mdy tinh,

khi€n ngudi sfr dung c6 ttrd "ttrdy" duoc giri thict

1. Mdds-u

. DQng ddt gay ra nhiing tdn thdt kh6ng thO

ludng trudc duoc cho cuOc s(ing vd tii siin ctla con

ngudi. Mac di khong phii bao gid cfing c6 thd du

b6o chinh x6c duoc c6c trAn dong d{t manh, nhung

con ngudi vdn c6 thd ticn hAnh nhtng bien ph6p

hfiu hiOu nhdm gi6m nhe nhfing me't m6t vd ngudi

vd tii sin do dOng d{tgay ra.

Cho ddn nay, dd c6 rdt nhidu cOng trinh nghiOn

crlu vd tinh dia chAn vd do hoat dOng dOng d{t l[nh
thd midn B6c Vict Nam. C6c kdt quri phAn ving
dong ddt cho thdy nhidu khu vuc c6 dO nguy hi€m

dOng ddt cao nhrt vung TAy B6c (cap 8-9)' d6i

Song H6ng vi b6c vung trfing Hd Noi (bao gdm c6

thdnh pho He Noi, cdp 8). Tuy nhiOn nhtng thiet

hai lon nhdt do dong ddt gay ra khong phii bao gio

cfing g6n lidn vdi nhtng trAn dQng ddt manh. D6ng

tidc ring, cho ddn nay 6 nu6c ta vAn chua c6 cOng

trinh nghiOn cfu ndo dd cAp d6n viOc d6nh gi6

nhfing thict hai mi dong ddt c6 thd gay ra cho mot

ving hay mOt khu vuc cu thd bing mot thuAt to6n

chudn ho6 vd hi€n dai. N6i c6ch kh6c, trong khi k!
thuAt d6nh gi6 do nguy hidm dong ddt 6 rr'tlc ta dd

dat ddn mOt trinh d0 cao, thi mOt kh6i niOm rdt

quan trong vi khong thd t6ch roi d0 nguy hidm

d0ng da't l4i khOng duoc nghiOn cuu ddy dir. D6 le

kh6i niOm vC do rfii ro dong ddt.

Bdi viet niy thio luAn vd khri nang 6p dung c6c

cOng nghO m6i nhdt dd nghicn cfu do rui ro ddng

ddt mot c6ch c6 hc thdng 6 Viet Nam. Xuat phit ti
dinh nghia vC do rili ro, tron co so tham kh6o kinh

nghiOm vi c6c phuonC phap dang 6p dung r0ng rdi

trCn th€ gi6i hiCn nay, m0t thuAt to6n don giin
duoc xAy dmg vd 6p dung ldn dAu tiOn cho ViOt

Nam. Thuat to6n duoc thidt kd dd thuc hiOn vdi stl

tro gi6p ctiamOt cong cu rdt manh hiOn nay ld cong
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Hinh I. Quy trinh qudn lf nii ro

hay di6n bidn dOng ddt kh6c nhau. Hon thd nila,
c6c chfrc nang lflp trinh cta cOng ngh€ GIS cdn cho
ph6p t?o ru cic (mg dung phdn m€m rdt linh hoat
vd ti€n loi h€n moi trudng Windows, cho ph6p
ngudi sft dgng cQp nhat ve chinh sfia dfr liOu,... mi
khOng nhdt tridt phii li mor chuyen gia tin hoc.
Nhiing uu didm ren de khidn cong nghe GIS tr&
thanh bQ ph{n ldrong ftdEdr rdi tong ro}n bQ quy
trinh danh gia do nii ro ttong dfi. Tr€n hinh 2 nrtutr
ho4 quy ftift danh Cra dA nii ro dong dft sl@ne
cong cU clst2l.

3. Phumgphip

Theo dinh nghia cfra Td chrlc giim nhe thi€n tai
cria LiOn hgp qu6c (UNDRO), d0 nii ro dia ch4n
duo. c x6c dinh theo cOng th0c sau [] :

R=E+V*H.

o day n ld ydu td chiu nii ro hay li mOt gi6 tri,
thudng bidu thf drn sd, tni sin, c6c hoat dolg kinh
te, aicn vU cOng cQng,... dq doan phii chiu thiOt hai
ndu d0ng d,t{t xdy ra ; V ld didm yeu hay dO nhay
cilm, bidu thi sO do cria nhfing tdn ttrdt thanh phAn
cria gi6 tri ; vi I/ li d0 nguy hidm dO.ng ddt.

Tuy nhiOn, ndu x6t tri ktria canh hiOn thu. c cria
vdn dd, luu f ring khOng phii lfrc nio d0 nii ro
dOng ddt c0ng ld mQt d4r luqng ti lQ thuan v6i d0
nguy hidm dong ddt, thi cong thfrc tren c6 thd duo. c
viet dudi dang sau :

R = f(E,V,H)

theo d6, d0 rfri ro dQng ddt sE duo. c x6t nhu mOJ

hdm cfra c6c bidn E, V , vd H. Tahdy x6t mOt vi du
nh6 sau dAy. Tr0n dOng ddt manh 6,8 d0 Richter dd
tung xdy ra 6 Tudn Gi6o, Viet Nam vio ndm 1983,
do c6 ch[n tAm nim 6 giila mOt ving rdt h€o l6nh
n€n chi lim bi thuong 19 ngudi. Trong khi d6, trAn
dQng ddt c6 magnitut tuong duong (6,9 do, Richter)
xdy ra tren dia phan cria thdnh phd lon, dOng dan
thf hai cria Nhat Ben le Ko Bc dd lim cho 5.500
ngudi chdt vi ktroing 35.000 ngudi bi thudng, d6
li chua td ddn nhEng thict hai vd kinh td - xi hOi
khic udc tinh len datl47 tf Ao ta My t6l.

Dd tidn t6i viOc xAy dgrg m0t thudt to6n d6nh
gi6 dO rfri ro dOng dat chuan hod vd hodn chinh
cho ViOt Nam, mOt mdt cdn-tham khio nhiing
phuong ph6p luAn dang duo. c 6p dgng tai c6c qufic
gia tiOn tidn trOn thd gidi trong linh vuc ndy, m?t
kh6c cflng cAn phii luu !'tdi nhfrng dac didm vi
didu kiOn hiQn thuc cfra nu6c ta. Trong bdi niy,
chring toi dd nghi mOt thuAt to6n kh6 don giin,
trong d6 c6c tinh todn phric tap dud. c girim thidu tdi
da, d6ng thdi lai khai th6c tri€t dd thd manh cfra
c6c phuong ph6p xft lj'kh6ng gian cria c6ng nghO
GIS vio viOc d6nh gi6 do riii ro dong da't. Quy
trinh danh gi6 do nii ro d6ng ddt theo thutt to6n
nOu trOn duoc minh hoa trOn hinh 3, bao g6m c6c
budc ftu. c hiOn sau dAy :

Btl6c 1: plufin tich dfr li€u.

DAu tien, cic dit liOu ddu vio duoc phan thanh
ba nh6m chuy0n dd chinh bao gdm c6c linh vuc
sau :

o DQ nguy hidm dong ddt;
o Kinh te - xd hOi ; vd
. XAy drlng cong trinh.

Th0ng tin dfr liOu duo. c phAn tich, xrl l!' so b0
theo tirng chuyOn dC. Cdn nhAn x6t, trong nhidu
ruong hgp, c6c ph6p xfr l! so b0 d6ng vai hd khe
quyet ainh, vi chfrng ddi h6i kidn thrlc cria c6c
chu-yOn gia trong nhffng linh vuc chuy€n mOn hep.
Chdng han, chuyOn dd xay dmg cOng trinh ddi h6i
ki€n thfic cria cic nhd dia cha/t cong trinh hay c6c
k! su xAy dmg, trong khi chuy0n dd v€ d6 nguy
hidm dOng da/t se khong thd thuc hien duo. c ndu
kh6ng c6 su tham gia cria c6c chuy€n gia dia chAn.
K€t thic giai doan ndy, th0ng tin vd dtl liQu duo. c
phln loai vd luu giii drr6i hai loai hinh dfi liOu: loai
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Hinh 2 . So d6 ca'u tr0c quy trinh dinh gi6

d0 riii ro bing c6ng nghc GIS

Bu6c i. PHAN rtcn oU ltHu
DUt lEu oAu vAo

s6 oU Lteu cls
TRTING GIA
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TONG
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cOng ninh

f Ban dd
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Blin dd
d0 dAn sd

Phan b0

.Ban dd st
dung ddt

.Ban dd dia
cha't cong
trinh
Ben d6

r Tinh dia
chdn

r DOng dat

c6M>5
o Dia chdn
- kien no

oBin dd
phAn vung
d0ng dAt

o Bin d6 gia
t6c cuc dai
ndn tinh
to6n

Bin d6 c6c

khu vuc dd
Bin dd do
nguy hidm
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tht nhdt li cac dtl liQu thu0c tinh, bao gdm c6c sd

liQu do duoc, c6c bing sd, cdc tham sd bidu thi hay
c6c thOng tin mo ti dac tinh cfra ddi tucng nghiOn

cuu,... L,o4r thil hai li c6c dfi liQu khOng'gian, bao
gdm tCt cL chc dt liQu dd ho4 nhu inh, bin dd, so
d6, m{t c6t,... cfra khu vuc nghiOn ciru duo. c thanh

l4p bine c6c phuong ph6p kh6c nhau vi khong
nhdt thidt phii c6 khuOn d4ng chudn.

Bu6c 2: tao co sd dfr li€u GIS

Qu6 trinh t4o cd s& dfr licu GIS ld mot trong
nhfrng budc quan tro.ng cira todn bQ quy trinh d6nh
gi6 dO nii ro dorrg ddt. Cong nghe GIS cho ph6p

t4p hSE vd ndi kOt c6c dti liQu thu0c tffi vi khong
gian trong mot cd sd dt tigu thdng nha't, bao gdm
nhidu lorp thOng tin thinh phdn cria ci ba chuyOn

d€n€u trOn. Cac lop thOng tin ndy tdn tai trong m6y
tinh dudi dang mOt tAp cdc bin d6 duo. c dua vd

cing mot kich thu6c (ranh gidi khung), vdi cing
mQt tf lo xich vd lu6i chidu, vi c6 thd duo. c chdng
gh6p lcn nhau dd tao ra nhflng ben dd kdt qui. Tuy
nhi€n, dAy khOng chi don thudn li cic bin dd, vi
chirng bao hdm ci c6c th0ng tin vd dii liQu thuOc

tinh duoc lien kdt chlt ch6 vd c6 ttrd duo. c goi ra
hodc tra van hcn mdn hinh m6y tinh. C6 thd goi
dey ld cilc l6p th0ng tin trung gian, vi ch0ng sd

duo. c srl dung dd t4o c6c bin dd chuyen d€.

Giai doqn niy kdt th(rc bang viQc t4o c6c bin
ctd chuyen <ld. Phuong ph6p ph6 bidn nhdt dd ta.o

cic bin dd.chuyOn dd li thuc hiOn chdng gh6p

khOng gian c6c lop thOng tin dd t4o ra mot ben d6

kdt qui bao him tdi da luong thOng tin chfa trong
m6i chuy0n d€. Ching han, ban dd chuy€n dd vd

d0 nguy hidm d0ng ddt c6 thd chta c6c thOng tin
v€ tinh dia chln OAn dd phan bd ch0n tAm d0ng

d{t), cilc vr)ng ph6t sinh dOng d{t 6 cilc cdp dQ

kh6c nhau (ban dd phAn ving dOng d6't), c6c thOng

tin v€ d0 rung dOng ndn (ban dd gia toc cuc dai
ndn),... Tuong tu nhu th4 ddi vdi hai chuy€n d€

kh6c, kdt quri le cdc ban dd di€n bidn kinh td -xd
hOi vd ban dd phen bd cdc khu vuc dd xAy dqmg,

vdn li nhilng dtfi tuong sE phii chiu rfri ro lon nhdt
ndu do:rg d{txdy ra.

Btt6c3:xtlj'GIS

Trong giai doan ndy, cic phuctng ph6p xrl lf
khOng gian duoc 6p dung dd xAy {mg c6c bin d6
d0 rrji ro dOng dtvt. C6c b0 phAn m€m xrl I GIS
nhu ArclNFO, ArcView cho ph6p thub hien c6c

ph6p xfr lf ktrong gian khong nhiing ddi vfi c6c dt

liOu dang vecto, md cdn ci ddi v6i c6c dil liOu

raster. C6c phuong ph6p xrl l! khOng gian nhu
giao (intersection), hdp (union), phdn rd
(dissolve),...14 nhiing c0ng cu rdt menh c&a cOng

nghQ GIS, duo. c thuc hien ddi v6i tung cep ban dd,
trong d6 m6i bin dd dai diOn cho mot chuyOn dd
dd tao c6c ben d6 d0 r&i ro dong ddt thanh phdn.

CIOi cirng, viOc 6p dung cic ph6p xtl l! khOng gian
ddi vdi c6c bin dd dQ rfri ro thanh phAn sC cho kdt
qui le mot bin dd d0 riri ro dong dtlt tdng hqp.

4. Dii ven bi6n cta fing Hdng : tnrbtg hqp
nghi€n cttt thftnghi.€m

Diii ven bidn crla song Hdng duo. c chon ldm
ving nghiOn cuu ttrfr nghiQm dd 6p dung thuAt to6n
d6nh gi6 d0 rfri ro do.ng ddt. Khu vuc nghi0n cfru
nim trong khoing 19"57'-2lol5' vg Bdc vd
105'30'-107015' kinh Dong, chay doc bd tay vinh
Bic B9, bao g6m toan b0 chin crla sOng vd gi6i han
b& nhanh trOn cing phia b6c vd nh6nh duoi cing
phia nam cfia h€ thdng sOng Hdng ; cho thdy khu
vuc nghiOn c(ru bao gdm dia ph0n cria bdn tinh Hii
Phdng, Nam Hd, Ninh Binh, ThAi Binh vd bdn

huyOn cfra tinh Quang Ninh.

Vi€c lua chon dii ven bidn crla sOng Hdng lim
khu vuc nghi€n crlu li c6 dqng y, b&i vi ddi tuong
d6nh gi6 do nii ro dong d6lt 6 day khong phAi la
mot ving c6 dO nguy hidm d0ng dt/t cao (ching
han, neu so vdi ving Tay B6c ViQt Nam), nhung
lai li khu vuc c6 tdm quan hong chiOn luo. c v€

kinh te xd hOi vd phit tridn cong nghiep.

Vd vi tri, dii ven bidn c&a sQng Hdng li mdt
tidn cria c6c tinh phia bic ViOt Nam trOng ra Bidn
DOng, ld didm giao luu chuydn tidp vd nh4n tdi vAt

luc giiia c6c ving vdi nhau vi gifra trong nu6c vdi
nudc ngodi. Vd chidn luoc ph6t nidn, dii ven bidn
crla s6ng Hdng nim trong ving kinh td trong didm
cira midn B6c ViOt Nam, c6 2 thenh phd ld Hii
Phdng vd Ha [,ong duoc chinh phfr ddu trr manh dd

tro thanh ving dong luc cho qu6 trinh ph6t tridn
kinh te - x[ hOi cfra toin bQ vung chAu thd s0ng
Hdng. G6p phAn tlang kd vio viOc m& rOng giao
luu ph6t cidn kinh t€ cria c6c tinh phia Bic cdn c6
hQ ttrdng cing bidn g6m mOt sd cang tdng hqp nhu
Hii Phdng, Cai I2n, mOt sd cing than nhu Uong
Bi, Cfia Ong, mOt sd cing c6, cing quan su, vi
hang loat cing sOng duoc hinh thanh hOn cilc ctra
sOng gdn bidn. Toc d0 tang truong rdt nhanh cria
c6c nginh kinh td cing vdi xu thd "tidn ra bidn"
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cua c6c cOng ddng dan cu dd dat toin b0 dii ven

bidn crra sOng Hdng trudc nhting thdch thtc ctia su

br)ng nd dAn s6 vi cdc cOng trinh xey dung [3].

Van de dinh gi6 nhtng rui ro vd riguoi vi cfra do

c6c hidm hoa thiOn nhicn, trong d6 c6 dong ddt'

gAy ra cho dii ven bidn cira sOng Hdng kh0ng

ntrtng cO f nghia thidt thuc, md cdn thuc su tr&

thdnh yOu cdu cAP b6ch.

5. Dd nguy hidm dQng d{t
'Trong khu vuc nghi€n cfru, dong ddt thuong

xdy ra trong cic dli ph6 huf kidn tao, doc theo c6c

dut gdy sAu dd duoc bidt deh rOng rdi. Hai h0 thdng

drlt g6y chinh t6n tai tren dii ven bidn crla s6ng

Hdng vd d6ng vai trd quan trong trong viOc phAt

sinh d0ng d{t ld :

l. Hg thdng dfit g6y huong tey b6c - dOng nam

d6ng vai trd chfi dao trong viOc didu ti0t c6c hoat

agn! ndn Qo ciia toen bo vitng chau thd song

quan c6c doan cudi tru6c khi

ch?y giY s{u nhu Song H6ng,

Song d Song [-0' Trong sd c6c

dOng ddt dd quan slt thdy tai khu vuc ndy, c6 hai

trQn nitut d1t t6i 5, d

xdy l9l0 vd 1987 a

bic iOn ciru, dong o

c6 liOn quan tdi hoat d0ng cira c6c dft g5y dia

phuong nhu TiOn [5ng vd Hrii Phdng.

dia phuong huong tAy b6c - d0ng nam dd nOu trOn'

chtng tao nOn mOt ving chAn dOng cdp 6. Tai khu

vuc niy c6 hai tran d0ng ddt c6 magnitut-vud qua

5 d0 Richter, d6 le c6c trAn dOng ddt xdy ra ndm

1903 (M=5,1) vd nam 1926 (M=5'0).

Danh muc c6c tran dOng dat ghi nhan duoc

bing mly trong khoing thdi gian tr) ndm 1903 dcn

n6m 1993 do hP theing ddi tram the gidi vd Viet

Nam c6ng bd duoc thdnh lAp cho khu vuc nghi€n

cfiu, bao gdm 51 ffen, ligt k€ trong bdng I . Hinh 4

minh hoa ban d6 do nguy hidm dong ddt sE duoc

s& dung trong nghiOn cfiu ndy' bao g6m hai lop

214

th0ng tin chinh ld phan M c6c chAn tAm dOng d{t
vi so d6 phAn vr)ng dOng ddt nh6 cho khu vuc dii
ven bidn crla sOng H6ng. So dd phan vung chi ra

ranh'gidi cila ba vung chAn dong cap 6, 7' vd 8 trOn

toan bO khu vuc nghiOn ctru [a].

Bdng I . Danh mgc dgng d3't ghi nhin dupc blng m6y

tai dAi ven bidn cr?a s6ng H6ng (190$1993)

TT Ndm thAng Gid VY d0 Kinh d6 Sdu Ms

12 34567
I 1903 7 19

219102 1

319142 |
4t9r56 |
519236 |

6 t926 6 13

7 t926 9 lr
819305 I

919308 I

r0 1930 l0 l9

ll19315 3 447
12 t933 12 31 21 3

13193461213
14 193510 1 0 0

15193641150
16193942230
l-7 1939 5l 00
t8 194212 I 0 0

191943 I I 00
2019503 1 14 0

26196263 00
27 t963 9 22 10 2

28 1965 10 11 l0 56

2919685 | 00
30 1972 12 31 0 0

3t 1975 I I

32 1976 8 14

33 1976 9 2

34 t976 9 20

35 1977 I 6

105.70 0 2,0

105.66 15 4,8

105.66 15 4,8

106.50 l5 4,8

106.17 15 4,8

106.57 r5 4,8

105.90 l5 4,8

106.66 l5 4,8

106.66 l5 4,1

106.17 15 4,1

106,61 l5 4,E

106,61 l5 
'+,8

105.57 20 5,2

105.50 20 5,3

105.58 15 4,1

106.83 15 4,8

105.80 15 2,6

106.70 15 2,7

105.62 25 5,1

106.24 l5 3.0

t06.82 15 4,1

106.05 4 3,5

105.99 4 2,6

105.51 15 2,5

105.78 17 4,1

230
00

180
100
30

0 21.00

0 20.42

o 20.17

0 20.66

0 20.15

l0 l1

106.7 21 5,1

106.3 22 5,1

106.00 15 4,8

t05.92 15 4,1

106.00 16 4,8

106.50

106.60

106.42 I

106.17 r

105.70

00
0 5,0

5 4,1

5 4,8

6 2.5

230
r7 230
00 0

2t 0 0

825 0

20.00

20.80

20.75

20.66

20.10

0 20.80

0 20.66

0 20.66

0 20.42

0 20.42

0 20.57

0 20.s0

0 20.83

0 20.51

0 20.90

28,92

20,92

20.08

2r.25
20.05

0 20.83

0 21.00

0 20.80

0 20.05

a 21.14

2t1951 I 1 000
221951 4 | 0 0 0

23 1958 8 13 13 20 0

24 1958 9 20 5 r7 20

2519603 1 0 0 0

00 0

00 0

23 59 20

21 46 28

00 0

2t.00
21.15

2t.r8
20.85

20.3r



4t r977r012 2 5 2
42 1977 tO 25 12 29 57
43 1977 12 6 t7 20 34
4419785 7 52534
45 1978 5 7 t225 0

21.18 t05.92 5 1.9

2r.r8 105.82 l0 3.0
2r.23 106.45 t5 2,O

20.N t06.E0 to 2,5
20.N 1ffi.80 r0 25

Bdng I (tiCp theo)

| 2 3 4 s 6 7 I s &_lL
361977r 6 00 020.05 10s.62 194,7
37 1977 4 3' 23 38 40 2t.20 106.00 l0 3,1
38 1977 5 19 l8 33 3 2r.24 106.56 25 2,r3919776r 00020.31 105.78 t74,r
40 1977 6 16 l7 t7 0 21.t5 105.93 10 1.7

46

47

48

49

50

5l

1978ll 15 16 24 25 21.17 106.00
1979 8 2 16 25 58 20.77 105.70
t987 7 14 tr t8 24 20.20 106.50
1988 l0 4 18 4 25 20.90 107.24
1989 4 2 5 31 55 21.10 106.95
1989 5 26 21 9 t3 20.80 105.51

t0 3,2

15 2,5

0 5,1

l0 4,9

00
540

6. Cdc yefu ffi'chiu rrti ro d6ng d6t

. Trong nghiOn c0u niy, c6c s6 li€u sfi dung chfr
yeu duo. c khai th6c tr) c6c ngudn tdi lipu th<fng ke
nam 1993 cho khu vuc nghiOn cuu [5, 7]. Hidm

dt duoc d6nh gi6 rtrOng qua hai ycu to
chinh ln kinh ie xd hoi vi xAy drmg

a) Cdc ydu t6 kinh td - xd h6j

_ -Theo 
c6c sd liOu cfra Tdng cuc thdng kO n6m

1993 (bdng l, den sd crja toin dii venlidn crla

Tinh tich rlaln Nongn:mn Nong _^" Mat d0
thi thon f.olf r"*"oiG*1 Gti_ ffi rroS'LH

Hii Phdng
Nam Hd
Ninh Binh
Th6i Binh

Qudng Ninh*
Tdng

1052 1584 1053
2287 2586 1038
770 840 60s

1666 1768 rt72
248 480 444

6023 7258 910

1504
2492
r 388

r509
1080
7973

532
299
70

r02
232

1235

* Chi tinh bdn huy€n cfra tinh euing Ninh ld Hdn
Gai, UOng Bi, Yen Hrrng vi D0ng Tridu

Bdng 3. Tdng sin ph6'm qudc n9i (cDp) dAi ven bidn c&a s6ng Hdng
(theo tiri ligu nim i993)

llnn

Hrii Phdng
Nam Hd
Ninh Binh
Th6i Binh

Quing Ninh(3)

Tdng cQng

t9
49
54
7l
l7

42

2n
r27
96

tr7
209

r66
il5
22
38

84

425

26
2l
4
l0
6

67

65

33

11

t2
65

186

60
160

44
r47
3l

442

317

329
8l

207
186

1120 149,9

^A 
tai u, ti g dng Viot Nam ; (2) baoBU l4c, nginh ; (3) tinh cho tdt'ci cichu udn hoach ' \J/ q.' w'1.
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Hi, Ninh Binh vd Th6i Binh, trong khi defi v6i Hii
Phdng dn thu nhap chfr ycu li
tu c6c c0ng nghi€p. Mftc tang
tru&ng la fi 8,6 Ci adn g,tE",

quy trinh dd m0 r nhiing
y0u t0 chiu rrii ro ng c6c
tinh to6n vd xrl lf

b) Cdc ydu t6 x6y dtng c6ng trinh

dQ rrti ro dilng dill cho
dtii

. Brin d6 d0 nii ro dong ,Jdt thanh phdn In kdt qu6
ciia su kei hqp giiia bin dd do nguy hidm dong ddt

Qu6 trinh chdng gh6p c6c l6p rhOng tin duoc

"ngti;
phuong phiry giao vd ptuin rd. C6c ph6p x& li GIS
cho ph6p bio tdn duoc todn b0 dtr liOu thu0c tinh
tr€n c6c ben dd kdt quri.

Su k0t hqp gita c6c bin d6 phAn ving dOng ddt
vd mAt d0 dan sd cho kdt quri Ii brin dd do nii ro vd
ngudi do dOng d{r (hinh 5). C6c tiOu chu6in d6nh
gie d0 rrii ro vd ngudi do dong adt cO thdUidu di6n
dudi dang c6c bidu thrlc 6p dung cho chrlc ndng
Query Builder cfra phdn m}m ArcView nhu sau :

Rfri ro rdt gvs = ([popZon - ID = 5])
and ([Pv - ID] = 3; .

Rfri ro cao = ([PopZon - ID = 51;
and [Pv - ID]= 7; .

Rrii ro trung binh = ([PopZon - ID = 41;
a:rd ([pv - ID] > 7) ;

Rrii ro thdp = ([PopZon - ID < 4])
and ([Pv - ID] = 6;.

PopZon li t€n goi lop thOng tin vd m0t dO den
sfi, vi Pv lA tOn goi l@ thdng tin vd phAn ving
dong ddt ciachc b,An dd chuy€n dd. C6c chi sd/D
crta PopZon c6 gih tri ldn luot bing l, 2,3, 4 vdt 5
ung vdi circ l6p mAr d0 d0n sff tri rhdp ddn cao, cdn
cac chi s6 ID crtaPv nh4n c6c gi6 tri bing 6,7 vi g

ring vdi cdp dQ dOng ddt cria tr)rng ving.

bin d
xAy d
phap

rin dd

i
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C6c kdt qui ddnh gi6 d0 nii ro dOng d{t duoc

t6m tit trong bting 4 vd, hinh 7. TrEn toin bo dii
ven bidn cira song Hdng, c6c ving chiu r&i ro v€

ngudi ndu dong ddt xdy ra chidm diQn tich '7580,2

km2, trong d6 cic virng nii ro cao vA rdt cao chi

chiem tli le rdt nh6 ld 0,8Vo di€n tich todn ving, tap

trung vio c6c thanh pho dong dAn nhu Hrii Phdng,

Hdn Gai vd Nam Dinh. Trong khi d6, cdc ving c6

d0 riii ro trung binh vd thdp vd ngudi chicm t! le

kh6 cao, lAn luot bing 39,29Vo vd 59,91Vo. Dian
ticl c6c vung c6 d0 nii ro doi vdi c6c c0ng trinh

xAy dr;ng chi chiOm l7,1l%o di0n tich toin vt)ng,

nhmg tuong doi ddng ddu vd ti le ddi vdi c6c khu

vuc rilri ro cao vi trung binh (7 ,5l%o-'7,85Vo).

Bdng 4. DiQn tlch c5c virng chiu rrii ro ttQng d{t vA

tf tg so v6i vdl tdng diQn tich
toan khu vu. c nghi6n cml

V€ ngudi V€ xay dung
Ving chiu

rrii ro
Dion tich

(km')
Ti le Di€n tich Ti l9
(Vo) (km') (Vo)

0,60
0,20 569,08 7,51

39,29 595,r9 7,85

59,91 178,53 2,35

100,00 1312,80 rZ71

Rdt cao 45,26

Cao 14,21

Trung binh 2918,2'7

Thdp 4542,46

Tdng 7580,2

-1o.g

..6 30

p20

Rdt cao

o I .2

Hinh 7. DiOn tich c6c ving chiu nli ro dong ddt ve ti lO (7o) so v6i diOn tich toin ving nghiOn cfu
1. rui ro xAy drmg, 2. fii ro vd nguoi

xfr luAN

Ldn ddu tiOn vdn dd nghiOn cfiu mOt c6ch c6 h€

thdng vi 6p dung cdc phuong ph6p hicn dai de

d6nh gi6 do rui ro dOng ddt o Vict Nam duoc ddt ra

vd giii quydt. Mot thuat to6n don giin duoc dd

xudt vd budc ddu 6p dung cho khu vuc dii ven

bidn crla sOng H6ng thuOc mi6n B6c Vi0t Nam, luu
j' t6i viOc tan dung triOt dd nhfng uu didm vd xrl l!
khOng gian cira cOng nghO H€ thOng tin dia l!'.

MOt trong nhtng kh4u quan trong cira qu6 trinh
d6nh gi6 d0 riii ro dong ddt ld vi€c xAy dmg mot cd
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so dt licu GIS cho todn drii ven bidn cilra sOng

Hdng, trong d6 cdc thOng tin vi d[ liOu li6n quan

ddn khu vuc nghien c[ru thuOc c6c linh vuc kinh t0

- xI hOi vd tai bidn thiOn nhi6n (trong d6 c6 dOng

ddQ dtroc luu trff vd cAp nhAt. Co so d[ licu GIS ld

mot hqp phdn cria c6c kdt qui dAnh gi6 d0 nii ro

dong ddt, mi sin phdm cuoi cung ld cAc brin dd

phin 6nh mric do rrji ro vd nguoi vi c6c c0ng trinh

xay dmg. C6c b6n dd do nli ro dong ddt c6 y nghia

rdt lon cloi vdi cong d6ng xE hoi, vi chirng chi ra
nhfrng khu vuc d0 c6 khi nang phAi chiu tdn thdt

l6n ndu hidm hoa dong ddt xdy ra trong khu vuc.



Hdn n{la, ndu dugc thuc hiQn & nhiing ti le Ifu,
cdc bin dd do riii ro dQng ddt cdn c6 thd tinh to6n
duoc nhfrng ttin thdt hay mdt m6r vd mm kinh td
vdi d0 chinh x6c cao.

C6c k€t qu6 d6nh gi6 d0 riii ro dOng ddt phuc
vu cho dOng d6o ngudi'srl dung thuoc nhtlng linh
vuc rat kh6c nhau : cic nhd khoa hoc, c6c chuy€n
gia bio hidm, cac k! su xAy drrng, c6c nhd quin l!,
c6c nhd quy hoach vd cri nhitng ngudi ra quydt
dinh trong bO m6y Nhd nudc. Tuy nhiOn, viOc dd
phdng vd giim nhe nhtng nii ro do tai bidn thiOn
nhi€n trong d6 c6 dong d{t gby ra chi c6 t}rd dugc
thuc hiOn c6 hiOu qui v6i su gi6c ngO, hidu bidt vd
d6ng g6p cfra todn thd cOng ddng xd hOi.

S€ ld khong ddy dir n€u tru6c khi kdt thirc bdi
vi€t khOng nhan manh mOt lAn nta vai trd ciia
cOng nghO GIS nhu m0t cong cu chii chdt vd khOng
thd thidu hong todn bg quy trinh xfr l!', minh hoa
c6c khu vuc riii ro vd quin lj, tai bidn.
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SUMMARY

Algorithm using GIS for Earthquake Risk
Assessment for Vietnam

In this paper an algorithm using Geographical
Information System (GlS) for Earthquake Risk
Assessment was proposed for Vietnam. The
algorithm was applied to assess the earthquake risk
to people and constructions in the Red River Mouth
coastal area in Northern Vietnam. The intense
construction and dense population along the coast
make the area very hazardous.This analysis is based
mainly on a land use map of the area showing areal
distribution of the resources, built-up area and popu-
lation density, and a seismic zoning map of the study
area. Social and economical data at the district level
were entered into the GIS database and linked to
appropriate spatial data to create a set of thematic
maps. The seismic zoning map was overlain on the
land use map, after that spatial and numerical infor-
mation of risk were extracted from the resulting
maps. The Risk Maps showing the zones, exposed
to different levels of earthquake hazard in the study
area, are of interest of a wide range of users, inclu-
ding scientists, planners and decision-makers.
Moreover, they provide important information on
earthquake risk for the whole community.
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