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Tap chi CAC KHOA HOC VE TRAI DAT

3-2002

AP DUNG CAC MO HINH PHAN TICH KHONG GIAN
DPE DANH GIA PO NGUY HIEM DONG DPAT

NGUYEN HONG PHUONG, NGUYEN HONG LAN,

I. MO PAU

Trong nhimg nam gdn day, cing voi su ting
truong Kinh t& va phat trién cong nghiép cla dat
nuoc, sir bing né dan s6 tai cic thanh pho lém dang
khién cho nhiéu khu vie tren lanh thé nude ta trg
thinh nhimg viing nhay cim cao déi voi higm hou
dong dat. Viec nghién ciru kinh nghiém cua the giai
nhdm dé ra mot phuong phip luan v thudt toan
chuan hoa, ap dung nhimg tién bo khoa hoe ky
thudt va cong nghé méi d¢ danh £id do nguy hiém
dong dat. phuc vu cho cic cong tic giam nhe hau
qua thién tai cho cac ving trong di€m cua dat nudc
dang 12 mot nhu cdu het sirc cap bach.

Cho dén nay, mic du cac phuong phép truyén
thong danh gid do nguy hiém dong dat déu da kha
6n dinh va khong co nhimg thay d6i dot bien, su
tién bo nhay vot thé hien rit 1o trong linh vuc (mg
dung cic phuong tien hién dai va cic cong nghe
mdi dé thuc hign thuat todn va minh hoa cac ket
qud. Pac biet, chi trong vong nua thap Ky tré lai
day, su phét trién manh ctia cong nghe He thong
tin dia 1y (GIS) da dinh dau mot bude ngodt trong
lich str nghien ctru dong dat. He thong tin dia Iy 1a
mot tap hop cic phuong tien tin hoc (phin mém,
phan cimg v yéu 16 con nguoi) cho phép thu thap,
lwu tri¥, truy nhap, bién déi va hién thi ciic dir lieu
khong gian d& phuc vu muc dich nghién ciru trén
mot khu vire dia Iy nhat dinh,

Cong nghe GIS voi nhimg chitc nang xtr ly va
quan ly d6 hoa rat manh. cho phép hién thi linh
hoat va tién lgi cic ket qua trén man hinh may
tinh. Ngodi ra, cic chic nang 1ap trinh cua cong
nghe GIS con cho phép tao ra ciic g dung phin
mém rdt linh hoat va tién loi trén moi truong
Windows, cho phép ngudi sur dung cap nhat va
chinh stta di lieu, thim chi xay dung va thi
nghiém cé hieu qui nhing ma hinh phirc tap.

PHAM THANH LUONG

Nhimg vu diem wen day da khién cho cong nghe
GIS tro thanh bo phan khong thé tich rai trong
todn bo quy trinh danh gid do nguy hiém dong dat.

Bai viét niy trinh bdy mot s két qud {mg dung
cong ngh¢ GIS trong viec dinh gia do nguy hiém
dong dat. Cac mo hinh Phan tich khong gian, mot
trong nhimg cong cu xit ly dé hoa rat manh ctia
cong nghe GIS, s& duge dp dung vio Viéc gidi bii
toan dinh gia do nguy hiém dong dat. Ket gua 4p
dung cic mo hinh nay 12 co s dé Xay dung mot heé
thong hé tro ra quyét dinh, nhim cung cip cho
nguai su dung nhing thong tin cin thigt vé do
nguy hiém dong d4t tai khu vic nghién ctru mg
voi nhiing phuong dn lya chon ban diu vé kha
nang phit sinh mot tran dong dat "kich ban", tirc 1
mot trdn dong dit du bio & xdy ra tai khu vuc
nghién ctru, véi cic thong s6 ban diu duoe ngudi
st dung xéc dinh ; do do he thong nay co thé phuc
vu mot 16p d6i rong kha rong, bao 26m cic nhi
chire trich qudn 1y do thi, cic co quan chirc ning
co lién quan dén cong tic phong chéng va gidm
nhe hiu qud thien tai nhy bdo higm, cfu hod., ciru
ho. xay dung va quy hoach do 7 e

Thudt toan danh gia do nguy hiém dong dat
duoe ép dung cho mot quan dong dan (Hoan Kiem)
cua Tp Ha Noi. Phin mém ArcView, véi ngon ngi
lp trinh cuano 14 ngon nglr Avenue duge chon lam
cong cu va moi truong dé minh hoa cic thi du.

II. CAC MO HINH LY THUYET VA
THUC NGHIEM

Phin lén cic t6n that do dong dét gay ra cho
lodi nguoi déu ¢6 lien quan truc ti€p hay gidn tigp
tGi sy rung dong nén. DE danh £id do nguy hiém
dong dat tai mot diém tren bé mat Trai DA, s6 lieu

ban ddu thudng khong c6 g1 nhi€u hon ngoai thong
tin vé mot hay mot vai tran dong dat di xdy ra va
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chu ky 1ap lai ctia chiing tai Khu Vi© nghién ciru.
Do vay. dé dat dudc nhiing ket qud cudi cing dudi
dang gié tri bing 6 clia mot trong 86 céc thong s0
rung dong nén (nhu gia 6 cuc dal dmax van toc
hat v hay dich chuyén nén D) tai diém dang xet
{tng v&i mot chu ky thoi gian o 46, hay O miic 40
cao hon 12 cac s@ 4é/bin do bicu dién phan bo
Khong gian clia cic thong s6 dich chuyén nén noi
trén. can phai xay dung mot mo hinh cho phép ket
hop toan b0 cic thong tin, 4 Jigu ban diu vé tinh
dia chin, dia chan Kién tao ctia khu vue vOi nhitng
hidu biét chuyén mon vé vat 1y chin tieu dong dat,
quy luat lan truyén chdn dong va hiéu (ng chéan
dong trén bé mat Tréi pat

Cic mo hinh 1§ thuyét danh gia do nguy hiém
dong dat ddu tién da duoc Cornell (1968) vi Milne
ya Davenport (1969) xay dung dua trén gia thiet
cho ring toan bo nang luong do dong 44t phat 12
duge lan truyén 1 chan tieu, va do d6 ching con
<6 ten goi 1a "cdc Mo hinh nguén diém’12, 6). Der
Kiureghian va Ang (1977) da phdt trién cac mo
hinh danh gid do neuy hiém dong dat cho trudng
hop ngudn wyén, khi cac dint gly hoat dong (hay
chc doan cud chiing) duge col 1a ngudn phat sinh
chan dong doOng a4t [4]. Cac md hinh 1§ thuy&t xét
it ch cac ngudn chdn dong ton 1ai trons mot khu
vuc, va tinh toan do nguy hiém dong dat tai mot
diém cho trude nhv {a tong higu Ung chin dong
uit i cac ngudn 161 diém do. Sau khi cac ngudn
ch&n dong da dudc xic dinh, cac quy juat lan
truyén chén dong duoc nghién ciu 4é tim ra moi
lien he gitra magnitud dong ddt M, khoang cach
gilta ngudn va diém quan sat R vi mot trong Cac
thong s6 dao dong aén Y. M6 tuong quan ply con
duoc goi 1a bidu thic tat dan chin dong, dc trung
cho timg Khu vuc ct {hé va da dugc nhiéu nha dia
chén xac dinh cho chc khu vuc Khac nhau trén thé
gi6i, Phn 16n cac biéu thic tit din chdn dong
duge xac dinh cho gié tri gia 15 cuc dai nén dma
bing phuong phap phan tich cac bang gia toc nén
do dugc trong €ac tran dong g4t manh. Danh muc
chc biéu thitc tat dén chén dong dudc xac dinh cho
cc khu vuc khac nhau trén the giol ¢6 thé tham
khao trong cac cong trinh dd cong bo |5, 81

Trong nghién ciu nay, mo hinh 1y thuyét déanh
gia do nguy hi€m dong dat s& dude chi tién cho
phi hop v&i yeu cdu da qeu trong phén ma dau.
Thay Vi xét anh hudng dong thoi cua nhiéu nguon
chin dong, chi cdb mot ngudn chan dong duy nhat
dugc xét, 4o 1a ran dong ddt dy bao s& xdy ra
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trong Khu vucC nghién clu. Nhu vay. bai toén
chuyén mon dat ra trong truomg hop nay 1a ; danh
gia su phan b6 khong gian cia rung dong nén gay
ra boi mot tran dong it "kich ban", va thanh 1ap
cic bin @b rung dong nén thé hien dudi dang mot
trong cic tham <8 rung Gong nén.

i1, CAC BIEU THUC TAT DAN CHAN DONG

D& md rong pham vi img dung va nang cao khd
nang lua chon cac thong tin ban ddu, thudt toan st
dung cac bicu thirc it dén chan dong thigt lap cho
nhimg khu vue b nhimg dac Tuns 4t khac nhau
vé dia chit - dia dong lue, dia chan kign tao va dia
chit cong trinh. Dudi day mo 13 chi tiét bén biéu
thire tat din dic trung ahdt trong G €3¢ bicu thic
duge ap dung

4. Bidu thifc tat g4n chan déng cua Nguyén
Pinh Xuyén va nnk (1999)

Trén co sO nol suY tir phuong trinh TUoNg ¢han
dong duac tdng hop = cac ban dd duong dang
chan dong d&t manh guan sat duoc trén 1anh tho
Viet Nam. Nguyén Dinb Xuyen va Tran Thi MY
Thanh &3 & nghi ap dung mot biéu thirc tit din
cho phép tinh gialdcmdain&nhu sau 53]

= lo{i.‘i'} w,—32% R=271) 3322
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O day - Gomee 12 28 i gia 16¢ cyc dai nén tinh
cho trudmg hop trung binh ho# huong cua ciu tric
dia chdt (do bang cmis ). M 12 magnitud dOng aat
xac dinh bang song mat, R 12 khoang cich chén
tidu, do bang km-

2. Bidu thirc &t dan chan dong chia Xiang
Jianguang va Gao Dong (1 g94)

Bing cac ket qua phan fich cic bang gia toc do
duge tai tran dong it manh O Langcang-Gengma
nam 1988, cac nhd dia chin Trung quoc da xay
dung bidu thirc tat 4dn chin dong cho vung Van
Nam, Trung Quéc [3]. Py 1a biéu thic rat thudng
xuyén duoc ap dung cho {anh tho Viet Nam, vi nd
duoc xic dinh e tiép tir cac bang gia tdc, va cho
mot lanh {h rat gin voi mién bac Viet Nam. Biéu
thitc ndy co dang sau -

G day @ @max 1 gia tri gia e cuc dai nén (do
bang g), Ms 18 magnitud dong ast xac dinh bing
song mat, R 1a kho#ng cach ch#n tieu, do bang km.




3. Biéu thirc t&t dan chan déng clia Campbell
& Bozorgnia (1994)

Biéu thire tét ddn clia Campbell & Bozorgnia
[1] du bio gia trj gia t6c cuc dai nén trung binh

In(SD) = =3,512+ 0904~ 1328In | R? +[0.149 exp(0.647M) % +

cho ¢ie khodang cich tir diém do t6i ngudén nho hon
60 km. Bitu thire tit din cla Campbell &
Bozorgnia (1994) cho diéu kien nén 13 dd mém co
dang :

(3)

+[1L125-0,112 In(R)~0,0957M].G 4, +[0,440 - 0,171In(R)]

G day : SD 12 gia trj trung binh clia PGA (do
bing g), M 12 magnitude mo men ctia dong dat, R
12 khodng cich gdn nhat t6i mién pha huy ciia durt
gdy (do bing km), Ggs 1A chi s6 phan loai dat gly :
Gus=1 d6i véi dut gdy nghich va bing 0 trong céc
trudng hop khic.

Dirt gy xién duogce coi la trugt bing néu tao voi
mat phing nim ngang mot goéc nghieng khong
vuot qua 30° trong c4c trudng hop khac dit gly
dugc goi 1a dat gdy nghich. Trong nghién ciru nay,
biéu thirc tit ddn chi ap dung cho cic dirt gy truot

ir‘,,- — Vi tri d(t gy trén ban d6

————— X 2

! ! Hinh chigu ditt gay
i f4 -~ trén mat d&t

* !
Eé = ? * - =
mat | ™. Binh cla ditt gay
dt sinh chén

gay

bing dang thuan, Khodng cich R (hink 1) duoe coi
1d khodng cich ngdn nhat tir digm quan st toi
mién pha huy clia din gly ngudn. Thuat todn 4p
dung gia thiét cho ring phdn dit gy nim trong
16p dat bé rdi trong khoang 4 km tinh tr ba mit
Trdi Dat khong ¢6 khd nang phat sinh chdn dong.
D0 sau cyc tiéu niy duoe ky hieu 13 ¥, trén hinh 1.
Trong thudt todn, ¥, duoe gan gid tri khong doi va
bing 5 km. Trén hinh vé& ¢6 the thdy ring néu v,
nho hon ¥, Khodng cich duge do tir diem mit ciia
dirt gly & do sau 5 km, Néu ¥}, 16n hon Y. khoing
cdch s& duge do tir diém gdn nhat ren dat giy.

s Vi tri d(t gdy trén ban dé
S

Hinh 1. Cich do khoang cach cho cic trudng hop dirt gly thang ding va dit gly xien
s dung cho dudng cong tét din (1]

4. Biéu thirc tit dan chan ddng clia Youngs,
Chiou, Silva va Humphrey (1997)

Biéu thirc tit ddn [9] du bao 2id tri gia oc cuce
dai nén va phd phin tng tai cic diém dat trén nén
da cho cic dong dat xdly ra tai cc ving cudn hit
dudi day dai duong, c6 phan biét cic dong dat ria
xdy ra tai khu vuc ranh gioi cba dia khoi bi cuon
hat hay dia khoi phi, va cic dong dat noi khoi xdy
ra tai nhitmg do sau 16n bén trong cic dia khoi. Cic
dong dat ria thudng c6 ngudn gdc tir cic dirt gdy
thudn c6 goc cam 16n. Khic vai cic dong dit nong
thuong xay ra trong 16p vo Trai Dit & do sau 20-25
km. cic dong dat noi khoi thudng phit sinh & do
sdu lon boi cac dit giy nghich co goc ¢cam nho.

Biéu thirc tit din chin dong Youngs 1997 dugc ap
dung cho céc gid tri magnitude M > § va khoang
cich tir diem quan sit 61 viing pha huy trén bé mat
trong khodng tir 10 dén 500 km. ¢6 dang :

Ln(SD) = air.Gir + a55.Gys + 1,414M + b(10-M)*
+c.In(R + 1,7818¢" ™) 4 0.00607h

8] day SD la gid tri trung binh cua PGA hay phé
giat6e (Sy) do bang g, M 14 magnitud momen dong
dt. R 13 khodng cich t6i diém gan nhat ctia bé mat
dat gly. tinh bang km (hinh 1), ay. ay 14 cic he s6
ang voi truong hop dong dat ria va dong dat noi khoi
(minh hoatrong bang 1),Gyy., Gy 1a chi s6 phan loai
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nguén : =1 d46i v6i chc dong dat ria, va bing
khong trong truéng hop ngaoc lai, Gis=1 dai vai
cac dong ddt noi khoi v bang khong trong truong
hop nguge lai, H 1a do sau chén tieu, tinh bing km.

Bdng I. Cac hé 5 trong biéu thifc tit dan chan dong
cGa Youngs va nnk, 1997

Chu k}" aF ais b C
PGA 0,418 06264 0,0 -2,552
0,3 0,4878 0,8724 -0,0036 -2,454
1,0 -1.4%4 -1,1096 -0,0064 -2,234

1v. CAC MO HINH PHAN TiCH KHONG GIAN

Trong céc {mg dung GIS. thé gi6i thyc duoc dac
trung va khéi quat hoa dudi dang chc doi tuong
khong gian co ban nhu diém, duong va da giac. Cic
mo hinh khong gian phan anh thé gioi thuc bing
mot tap hop cac 16p thong tin d6 hoa (céc dir liéu
khong gian, dugc chéng ghép 1én nhau). Tuy nhién,
diém khac biét co ban va ciing la diém khién cac
phin mém GIS manh hon han cac phin mém xur 1y
d6 hoa khac |2 trong moi trudng GIS, cac 16p thong
tin khong chi don thuén duoc chéng ghép lénnhau
giita ching ton tai nhimg moi quan he khong gian,
vi viee quan ly - Xt Iy ching duoc thyc hign ren
cd sO tac dong len cac mdi quan he khong gian nay
bang cong cu phan tich khong gian [10].

Trong bai ndy, cong ci phdn tich khong gian
dugc hiéu nhu mot chudi cac hanh dong theo quy
trinh : cac phuong phap phan tich khong gian duoc
st dung dé xay dung cac mo hinh v& mot bai toan
chuyén mon nao d6, va ky nang 1ap trinh huong
d6i twong trén mot ngon ngit di kém voi phdn mém
xir 1§ GIS s& duoc s dung 4& h trg cho viec gidi
bai toan dat ra theo cac mo hinh di xay dung.

Dé xay dung he thong hé tro ra quyét dinh, quy
trinh danh gia do nguy hiém dong ddt duge chia
nhd ra thanh nhiéu giai doan. Ung voi méi giai
doan, mot mo hinh phdn tich khong gian dugc Xay
dung d€ giai quyét nhigm vy ky thuat cu the cla
giai doan do. Dudi day trinh bdy chi tiét bon mo
hinh phn tich khong gian chinh dugc ap dung.

1) M hinh 1 : chon vung nghién clu

Viec ddu tién cén 1am trude khi danh gia do
nguy hiém dong dst cho mot khu vic 12 xéc dinh
ranh gioi dia 1y ctia no. Trong nhidu trudng hop,
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ranh giéi nay trung véi cac ranh gioi hanh chinh.
Thuc t€, viing nghien ctru <6 thé 12 mot tap hop bat
ky céc tinh, huyén, xa, thanh ph6, quan, phuong ...
trong d6 méi don vi hanh chinh dugc c&u thanh boi
mot hay nhiéu don vi hanh chinh cdp thdp hon.
Nhu vy, qué trinh chon ving nghien clru quy V€
viéc chon mot vang 6 chira nhiéu don vi hanh

chinh khac nhau va co cp hanh chinh thdp hon no.

M6 hinh chon vung nghién ctu (MO hinh 1)
duoc xay dung dé gidi bai toan khong gian : "cho
truoc mot da gide 160 (bifu thi cho mot don vi
hanh chinh cép cao) chira nhimg da giac nho hon
(biéu thi cac don vi hanh chinh cdp thdp hon), hay
chonmotso lwong da giac nho bét ky tir da giac 1on
nay va hién thi ching trén man hinh dudi dang mot
ban d6 nén". Hinh 2 minh hoa quy trinh chon mot
quan (quan Hoan Ki&m, véi toan bo cac phuong cua
no) tir ban dé cac don vi hanh chinh Tp Ha NOL.

2) M6 hinh 2 : xac dinh cac diém tinh rung
dong nén

DE thanh 1ap ban d6 rung dong nén. chc diém
tinh duge chon trang vOi trong tam ctia moi da gidc
don vi (quy udc goi da gidc don vi la da giac co
cdp thip nhat trong <6 cac cdp da giac dugc Xet) ;
chon da giac don vi cho phiu hop véi muc dich,
trong nhidu trudng hop dudc chon theo ty 1& ban
3. Ching han d€ danh gia do nguy hiém dong dét
cho mot quan cia thinh pho Ha Noi, ty le ban do
i wu dwoc chon cb thé dao dong trong khoang tu
1- 2.000 d& 1:10.000, va do d6 da gidc don Vi

.....

thich hop nhdt 12 co ranh gi01 (01 cdp phudng.

Trong truong hop ndy.mo hinh 2 duoc xay dung
& xac dinh cac diém trong tam ctia mdi da giac don
vi,tai @b tinh gié tri cic thong <6 rung dong nén. DE
don gién, goi cac diém nay 12 tam cua cic da gidc
don vi. Xét da gidc don vi ¢b n dinh. Cac toa do X
va Y clia tam da giac don vi tinh theo cong thirc :

n-1
ZAI (xl—l +X ot Yi+])

X=i=2

n—1
3y A;
22 ' (4)

n-1
S A Qi Y TYia
Y__:f32

n=1
33 A
i=2

trong d6 : (G Qs Yie) - (Kiar-Xi)OrYiD b




X;, v; 14 toa do cua dinh thi i cua da giac don vi, K&t qud xéac dinh cac diém tinh rung dong nén
=W/ 2w ] theo mo hinh 2 duge minh hoa trén hinh 3.

{

.""._7
-* 5 Quan Hoan Kiem
""
3 Huyén Séc Son VIT

b

THinh 2. Mo hinh phan tich khong gian s6 1 minh
hoa viéc chon quan Hoan Kiém tr ban d6 Ha Noi

Quan/ v
S na) "i\ Tl'gn);??'ri _}
b 2
SIS LHinh 3. Mo hinh phan tich khong gian s6 2 xéc
dinh cic diém tinh rung dong nén tai tam cla
moi da giac don vi
Quin Hoan Kiem Quan Hoan Kiém

3) M6 hinh 3 : xac dinh ngu6n chén déng dong dong dat thuong duge quy vé hai dang chinh
Trong thuc &, do chdn tam dong dat ndm ¢ 12 nguon diém (chan tam dong dét) va ngudn tuyén
nhitng d6 sau dang ké, ngudn phat sinh cic chan  (dit gdy hay doan dirt gy dia chét c6 kha nang
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phat sinh dong d4t pha huy). Trong nghién cu
nay, mo hinh phan tich khong gian 3 dugc xay
dung dé quy tt cd cdc ngudn chan dong dong dat
vé nyudn diém va dinh Vi no trén ban d6 tuong
Zog voOi vi clia cac d6i tugng chiu 4nh hudng
cha chin dong. Ngoai ra, cic thong tin lien quan
dén ngudn chin dong ciing dugc nhip vao may.
P&i voi chdn tam dong dit. cac théng s6 quan
trong dugc nhap vao bao gém : magnitud M, toa
do chin tam (kinh/vy d6), do sau chin tidu A, tén

* Chanp tAm

Hinh 4. M6 hinh phdn tich
khong gian so 3 xdc dinh
ngudn chdn dong

4) M6 hinh 4 : tinh toan va vé ban dd dé nguy
hidm dong dat

Sau khi ngudn chin dong va diém quan sat da
duge dinh vi, mo hinh 4 duge xay dung dé giai
quyét cac vén dé ky thuat sau day':

a) Tinh céc khoang cach Ry tr ngudn tdi cac
diém tinh (k 12 s6 da giac don vi trong vung nghién
ctru duge chon)

b) Ap dung cac bidu thirc tit ddn chin dong
dugc chon cho vung nghien ciu @€ tinh cic tham
s6 rung dong nén tai moi diém ;

¢) V& ban d6 cic dudng d6ng mic bicu thi
phan bé khong gian ciia cic tham s6 rung dong
nén cho khu vuc nghién ciu.
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va thai gian x4y ra dong ddt. DSi voi ngudn tuyen,
ngoai cic thong 6 néu trén (dugc gan cho chdn
(am cha mot tran dong dat kich ban), cac thong s0
quan trong ctia mot dirt giiy sinh chan nhu loal dirt
glly, do sau, do dai, gbe cam, toa do cac diém diu
Vi cudi..., cing duge nhap vao méy. Cin nhin
manh, viéc dua mot ngudn tuyén vé dang ngudn
diém khong hé anh hudng 16 cac két qua tinh rung
dong nén. Hinh 4 minh hoa két qua ap dung mo
hinh phan tich khong gian 3.

Trén hinh 5 minh hoa ket qué 4p dung mo hinh
4. Cic bin db gia 8¢ rung dong nén @y AUGC
minh hoa du6i ¢4 hai dang thirc vecto va raster. TU

ar -

hinh § ciing cd thé thay ngay hiéu (mg cua viec

quy chc ngudn chin dong vé dang diém. Trong
moi trudng hop, cic duémg déng mic co dang cac
dudng tron dong tm, trong Kkhi trong thue t€, hiéu
@mg chan dong clia mot nguén tuyén thuong cd
dang nhiing duong déng mirc hinh elip. Tuy nhién,
cic ban d6 rung dong nén cho thdy su hinh dung
vé phan b6 khong gian va d6 16m cla cac tham $0
rung dong nén va do do chiing chi mang tinh minh
hoa. Mat khéc, trong thue t& hieu img chin dong
dong dit gay ra cho mot vung c6 dién tich qué nho
<o voi khoang cach ti ngudn t&i diém quan sat
(chiing han cho mot phuong ciia thanh phé Ha Nob)




c6 thé coi 12 tuong dwong voi hiéu (ng nguén
diém. D€ thuc hién cic tinh toan dinh luong ti€p

* Chan tim

Hinh 5. Mo hinh phan tich
khéng gian s6 4 vé ban dé
rung dong nén

V. UNG DUNG CAC MO HINH PHAN TICH
KHONG GIAN VAO VIEC DANH GIA
DO NGUY HIEM DONG DAT

Cac mo hinh phan tich khong gian duge ap
dung d€ xay dung mot phdn mém danh gia do
nguy hi€m dong ddt bing cong nghe GIS, Phin
mém ndy co tén goi 14 ArcRisk, duoc viét bing ngon
ngit Avenue trén co sO tuy bién giao dién clia Arc
View. Ngodi chirc ning 12 mét cong cu manh trong
viec danh gid do nguy hiém dong dat bing cong
nghé GIS, ArcRisk con duoc thiet k& d€ co thé sir
dung nhu mot He thong hé tro ra quyét dinh trong
cong tac phong ngira, mg ciru va gidam nhe thiet
hai do dong ddt gay ra d6i voi cong déng do thi.

Cac chirc nang cia ArcRisk nhu mot he théng
hé tro ra quyét dinh s& dugc mo ta chi tiét trong
mot bai khac. Bai viét nay chi tap trung gioi thieu
viec ing dung cic mo hinh phan tich khong gian
de thuc hien mot trong nhing chirc nang quan
trong cua hé thong - d6 13 viec tinh toan va v@ cac
ban d6 rung dong nén dt theo nhiing kich bin
dong dat khic nhau. Khu vuc dugc chon d€ thir
nghiém ArcRisk 12 quan Hoan Kiém, mot trong

Quan Hoan K¥m

theo, thuat toin sit dung céc gia tri rung dong nén
tinh duogc tai tdm di€m clia méi da gidc don vi.

nhiing quan dong dan ndm & trung tam thanh phd
Ha Noi.

1. Xac dinh vlng lam viéc

ArcRisk dugc thi€t k&' dé lam viéc trén quy mo
toan qudc. Sau khi khoi dong ArcRisk, mot giao
dién d6 hoa cho nguoi ding hién len. Dé chon
ving nghién clu 12 mot quan cla thanh phd Ha
Noi, ngudi st dung ArcRisk phii thuc hién céc
budc tudn tu nhu sau :

a) Tur 1énh don File, kich chuot vao dong lenh
Chon ving lam viéc. Clra sé cing tén hién len
(hinh 6) cho phép thuc hién cac Iua chon sau:

- Mo ving : cho phép md mot viing da co sin,
dugce luu trong may tir phién 1am viéc trudce ;

- Tao vung mai: cho phép tao mot ving méi dé
bt ddu lam viec ;

- Xod vung : cho phép xo4 mot ving da chon;

- Nhdp/Xudt: cho phép nhap mot ving tir mot
co 0 dit lieu ben ngoai hodc xudt mot ving di
chon sang mot co 6 dit lieu bén ngoai.
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Hinh 6. Clra s6 chon ving Jam viec cla ArcRisk

b) Kich chuot vao lua chon Tao ving méi, 181  tang o thé chon mot s6 luong tinh/thanh phd hodc
kich vio nat Chon, cira 6 Chon Tinh/Thanh phs  quén/huyén bat ky va lon hon 1 bing cach nhin
va Quan/Huyén hign len (hinh 7). Dung tr& chuot  phim Shift, déng théi dang chudt danh ddu tén cac

chon thanh ph6 Ha Noi va quan Hoan Kiem. Luny  diadanh mudn chon, rdi kich vao nut Tiép tuc.
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Hinh 7. Clra s6 Chon Tinh/Thanh ph& va Quan/Huyén cha ArcRisk

¢) Sau khi chon nit Tiép tuc, cua s Chon bo, Quay lai hay Huy bo dé thay déi lya chon cua
Phucmg/Xa hién 1én. Kich chuot vio nat Chon toan ~ ™inh tuy theo mirc do. Nt Ban dé cho phép ngudi
bo dé dua tat ci chc phuong thudc quan Hoan st dung kiém tra lua chon cua minh trén ban dé.
Kiém vao ban d6 nén khu vuc nghién ciru (hinh 8).  Ti day, néu mudn quay lai cac cua s0 lya chon,
Luu § ring trong trudng hop d6i ¥, ngudi st dung nguoi sit dung €6 thé Kich chuot vao lenh don
luon luon co the st dung cac nat Huy chon toan Chon t6i chon Tiép tuc hay Quay lai.
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d) Néu chon Quay lai, ta s& tr& vé voi cira sé
lua chon trudce do, con néu chon Tiép tuc, clta sé
moi Thong tin vé viing nghién ciu (Luu trit) sé hién
ra, cho phép nguoi sir dung dat tén.cho tép chira
cac dit ligu vé vang nghién clru vira chon va chi ra
dudng din d€ luu trit né (Hink 9). Cha ¥ : théng tin
V€ ving nghién ciru da chon chi duoc luu trit trong

The‘mg fn ving

ghién citu (Luu i)

truong hop nguoi st dung nhan nat Ghi. Trong
truong hop nat Khong ghi duge nhan, ving nghién
ciru vin sin sang phuc vu phién lam viec, nhung
moi thong tin trong phién lam viéc ndy khong
duge lvu fai. Nguéi st dung c6 thé chon nat Khong
ghi dé thuc hién cac thit nghiem ban ddu ctia minh,
va chon nat Ghi khi su Iua chon 1a chic chin.,
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2. Chon phuong &n danh gia do nguy hiém
paéng dat

ArcRisk cho phép ngudi si dung Jua chon mot
trong cac phudng 4n danh gid do nguy hiém dong
dat sau day -

- Pong dat kich bdn: phuong an nay cho phép
ngudi s dung W «ac dinh do 1on va vi tri cua trén
dong ddt dugc coi 12 ngudn gfc cua nhimg hiém
hoa s& de doa khu vuc nghién ciru, Ba phuong
phéap xac dinh dong 44t kich ban duoc ArcRisk ho
trg la @ bong dat lich st nguon feyén v neuon
diém wy ¥

- PO nguy hiém dong ddt do nguoi s dung
cung cdp : ¢ho phép ngudi st dung dua vao cac
bin d6 da 1ap san 48 chong ghép lén cac |5 thong

tin hien co, hay st dung cac tham & clia chung
{am dir ligu ddu vao cho cic tinh t0dn tiép theo.
Cac bin @6 loa iy bao eOm : ban do duong dong
mire che tham <8 rung dong nén du bao ¢ho cac
¢hu ky thoi gian khic nhau, thanh 12p bang phuong
phap xac quit, hay cic ban 45 6 hoa biéu thi g1d
e cuc dai nén hay pho gia toc.

Pé lua chon mot phuang any danh gid 4o nguy
hiem dong dat, Kich chuot md lenh don Neuy hiéem
dong dat tol chon Kich ban dong dat dé mg mot
cira sO cling ten (hinh 10). Néu ving duoc chon 12
wre 13 chua co kich bin dong dat
nio duge Xac dinh cho 06, ngudl st dung c0 thé
gich chudt d4é chon phuong an Tao kich ban dons
Jddi moi. Sau Khi Kich chuot vao nat OK. cira 8O

mot ving mai,

Rung déng nén s& hien len (hinh 11).

‘Loai kich bén- -
& 5t dung kich bin 43 dung $an

| ¢ Taokichbanddng gt mdi

Hinh 10. Cua <& chon loai Kich ban dong dat cua ArcRisk

Puucng 4 drih gid nguy Figm d6ng dai—— 1 = :
\ Tigp luc > ’I

Pang d Skchbde—

¢ Hgudn tuEn

vt
i

7 MNgudn Fiémtup P

¢ Mauy higm dong A&t do MED cung cap i

L = - -
;Hém t danchandang—

ore Joi

& Dang d&theh sl (Nguén digm) ’ ;

Hinh 11.Clra s& chon cac thong <6 tinh rung dong nén clia ArcRisk
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Néu trude d6 nguoi sit dung da chay mot kich
ban cho mot viing nao d6 va muén st dung lai kich
ban nay cho mot ving khac, co thé danh dau vio
phuong an Sit dung kich bdn da dung sdn minh hoa

' (Ehon mét rong cac
e \

Eil::ﬂKic}l ban dong dﬁ'td sﬁ ]
h bdn déng A&t dung san dudi day-—

trén hinh 10. Kich chu6t vao nit OK, cira s6 Kich
bdn dong ddt dung sdn s& hién 1én, cho phép ngudi
st dung chon mot trong céc kich ban dong d4t di
duoc dung trudc day tir danh sich roi (hinh 12).

G

Hinh 12. Clra s6 chon kich bdn dong dit di dung sin clia ArcRisk

3. Xac dinh Dong dat kich ban

ArcRisk cho phép nguoi st dung xac dinh mot
tran dong ddt kich bén theo ba cich sau day :

a) Chdn tam dong dat lich sit

Theo phuong 4n nay, ngudi st dung s& chon
dong d4t kich ban tir co s& dit lieu 13 mot danh muc
cic tran dong ddt ghi nhan dugc trén toan ving
nghién ctru. Co sG dit lieu nay duge luu trong may,
c6 chira cic thong s6 lien quan dén tran dong dat,
nhung quan trong nhét 13 cic gia tri magnitud M
va do sau chédn tieu . Cic gia tri ndy déu c6 thé
thay déi dugc.

Tir cira sé Rung déng nén trén hinh 11 chon nat
Dong dat lich sit (nguén diém) 16i nhin nat Tiép
tuc. Clta s6 Co s& dit liéu chdn tam dong ddt s&
xudt hién (hink 13). Kich chuot lva mot ban ghi
clia co s dit lieu r6i nhdn nat Tiép tuc d€ chon
mot tran dong dat kich ban. Ciing ¢6 thé chon dong
dat kich bén bang ban d6. D€ 1am viec ndy, ngudi
stt dung nhén chuot vao nit Bdn dé d€ hién thi ban
d6 nén voi cac chan tam dong dit lich sk, sau do
kich tré chuot vao vi tri chdn tim mudn chon.
Chin tam dugc chon s& ngd sang miu ving, vi
ngudi st dung khang dinh su lwa chon cia minh
bing cich mé lénh don Chon va kich chuot vao
dong léenh Tiép tuc.

Sau khi da chon mot trong cic chan tam, ngudi
st dung vén c6 th€ chinh stra cic tham s& clia tran
dong dat lich st ndy trén clta s8 Cdc tham s& chdn
tdm déng ddr minh hoa trén hinh 14. Huéng cia
dat giy dugc do bang do (tir 0 dén 360) va dugc

xéc dinh bdi goc gilta phuong cla truc dit gly voi
hudng béc theo chiéu kim déng hd. Khi thay déi
magnitud cba dong dat lich sk, ngudi st dung c4n
danh ddu vao cic hop ‘Ghi dé d€ ArcRisk tu dong
tinh céc gia tri do dai ving pha huy cla dat giy
sinh chdn tuong tng voi gid tri magnitud moi.

b) Dong ddt c6 ngudn géc dit gdy (ngudn tuyén)

DPong ddt nguén tuyén duogce xac dinh bing cich
chon mot dirt gdy phat sinh déng dat tir mot co s&
dit lieu chira cac dirt gdy hoat dong ton tai trén toan
ving nghién ctru. Ngudn tuyén dugc chon sé& chira
cac thong s cua tran dong dat kich ban. Nguoi sir
dung c6 thé thay ddi cic tham s6 clia nguén tuyén
nhu chiéu rong, loai, magnitud va do dai mién pha
huy, hay c6 th€ x4c dinh chin tam clia dong dat
kich ban ngay trén ban d6 bing cich nhin trd
chuot vao vi tri chdn tam (nim trén dirt gly).

Mot co s dir lieu chira cac dirt gly co kha nang
phat sinh dong dat dugc luu sin trong ArcRisk. Khi
kich chuot chon Ngudn tuyén tai cira sé trén hinh
11 réi nhéan nat Tiép tuc, cta s6 Co 56 dit lidu dit
gdy ngudn s& xudt hién (hinh 15). Ngudi st dung
c6 thé ding ctra s6 nay d€ chon mot dirt giy, hay
kich chuot vao nat Bdn dé dé chon dit gy nguén
tir ban d6. Dong dat kich béan trong trudng hop nay
duoc chon tai vi tri bat ky nim trén (hoic rat gdn)
dit gdy da chon. Cac dat gdy ngudn c6 thé duoc sip
x€p lai theo s& thir t, theo v4n chit cii..., bing cich
chon cot cdn sdp x&p lai, sau d6 nhin nit Sdp xép.

Khi mot dat gy nguén di duoc lua chon tir co
sO dir lieu, ctra s6 Cdc tham s6 ngudn tuyén s& xut
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hién (hinh 16). D& dinh vi ch4n tam déng d4t kich
ban, ngudi st dung kich chu6t vao phim Bdn dé dé
hién thj ban d6 cic nguén tuyén, réi kich trd chuot
len diém muén chon lam chan tam ngudn.
Magnitud va 6 dai ving phé huy s& duoc xac dinh
giong nhu trong hinh 14. ‘

¢) Dong dat nguén'diém tuy y

Dong dit kich ban loai ndy dugc xé4c dinh bing
cach dinh vi chan tam va gan gia tri magnitud cho
n6. Chén tam dugc dinh vi bang hai cach : kich tré
chuét trén ban d6 hodc nhap vao cac gia tri toa do.

Néu chon phuong an Ngudn diém tuy y tir cira
s6 Rung dong nén trén hinh 11, ngudi sit dung s&
xac dinh toa d0, magnitud, d6 sau chdn tiéu cda
dong dat kich ban cing véi huéng va do dai cia
dat gdy pha huy trén cta s6 Cdc tham s6 cia
nguon diém tuy y minh hoa trén hinh 17. Chan tam
ctia dong dat kich ban dugc xac dinh bing cach
hién thj ban dé nén khu vuc nghién ciru réi kich trd
chuot [én mot diém muon chon (nhan nit Bdn dé)
hay g vao cac gia tri v§ do va kinh do clia chdn
tam. Hudng cla dit gdy duoc do bing do (tir 0 dén
360) va dugc xac dinh bdi goc gilta phuong cda
truc dit gdy vdi hudng bac theo chiéu kim déng
hé. ArcRisk tu dong tinh do dai pha huy theo biéu
thirc tuong quan gitta magnitud va do dai dgi pha
huy ctia Wells va Coppersmith [7], trit khi ngudi six
dung mudn thay doi gid tri ndy bang cach ghi d¢
gia tri cia minh vao. Néu da thay d8i magnitud clia
nguodn bing cach ghi dé, ngusi sit dung cin danh ddu
vao 6 Override d€ ArcRisk tu dong tinh lai gia tri
do dai phé huy tuong ting véi gia tri magnitud moi.

4. D6 nguy hiém déng dat do ngudi st dung
cung cap

ArcRisk cho phép ngudi sit dung nhap céc ban
d6 rung dong nén vao ArcRisk bing cach chon
phuong an Nguy hiém dong dat do nguoi sic dung
cung cdp tir cta s6 Rung déng nén minh hoa trén
hinh 11. D€ ddm bdo c6 thé 1am viec duge voi
ArcRisk, cac ban d6 nay cdn c6 khuon dang d6 hoa

phu hop. Hién tai, ArcRisk hé tro tit ca cac khuon .

dang 14 sdn phdm cha Vién nghién ciru he théng
moi trudng M§ (ESRI) nhu shape files, grid files,
ArcINFO coverages. ArcRisk ciing cho phép
chuyén déi cac sén phdm dé hoa tir khuon dang
khac nhu DXF hay Mapinfo files v& khuon dang
ngdm dinh 14 shape files. Ngoai ra, ArcRisk ciing
chdp nhan cd c4c t¢p dnh dudi nhiéu khuon dang
dang khac nhau nhu jpg hay bitmap.

5. Lua chon bidu thifc tit ddn ch&n déng

ArcRisk cho phép ngudi st dung Iwa chon mot
trong s6 cic biéu thirc tit ddn ch4n dong ngdm
dinh tir hop danh sach Ham tdt dén chdn dong chia
clta s6 Rung déng nén (hinh 11). Co ch& md cha
ArcRisk cho phép b6 sung mot khéi lugng khong
han ch€ cac biéu thic tit din chan dong. Hien tai,
ngodi bon biéu thitc di mo ta trong muc 2, téng
cong o6 10 biu thic tit dan chan dong duoc sir
dung thuong xuyeén trong ArcRisk.

Viéc lua chon biéu thirc tit ddn chdn dong 1a
dong tic quan trong sau ciing ciia ngudi st dung
trong viéc chon phuong an danh gii do nguy hiém
dong dat. Sau khi dong dat kich ban di duoc lva
chon theo quy trinh mo ta G trén, ArcRisk s& tu
dong tinh va vé& ban d6 rung dong nén cho khu vuc
nghién ctu. Hinh 18 trinh bdy ban d6 phan b6 gia
toc cuc dai nén cho quan Hoan Kiém, thanh phé
Ha Noi, stir dung dudng cong tit dan ch4n dong ctia
Campbell va Bozorgnia (1994) va kich ban dong
d4t ¢ chdn tam tring voi tran dong dat lich st da
ghi nhan dugc tai Ha Noi vao nam 1285, voi
magnitude bing 6.2 do Richte vi duoc gia thiét
xdy ra trén d6i dirt gy Song Chdy.

KET LUAN

Trong nghién ciru nay, 14n ddu tien cic mo hinh
phén tich khong gian dugc 4p dung d€ gidi bai toan
tinh toan va v& ban d6 rung dong nén cho mot
ving lanh thé cla Viet Nam. Thi du vé cic mo
hinh phan tich khong gian cho thdy kha ning tiém
tang clia cong nghe GIS trong viéc xit 1§ va minh
gidi cac két qud nghién cu dong d4t & Viet Nam.

Cing trong nghién ciu ndy, mo6t sin phim
dugc xdy dung truc tiép trén co s& ang dung cic
mo hinh phan tich khong gian ciing dwoc gidi
thigu. D6 1a phdn mém ArcRisk, mot phdn mém xi
1y GIS c6 tdm quan trong va ¥ nghia thuc tién 16n,
do c6 nhimg chirc nang va vu diém sau :

1) Trude hét, ArcRisk 14 mot cong cu manh va
tién loi d€ danh gia do nguy hiém dong dat. N6
cung c4p céc thong tin ban ddu vé tinh dia chan,
diéu kién dja chdt kién tao, dia ch4t cong trinh va
nén dat, cho phép ngudi st dung nhap, chinh sita
céc dit liéu ban ddu vé ngudn chén dong, Iua chon
phuong phép tinh va cic thong s6 rung dong nén.
ArcRisk tr dong hod toan bo cic khau thao tic
phtrc tap trong qué trinh tinh toan va vé& ban d6 do
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nguy hiém dong dat. Cic ket qud d6 hoa cua
ArcRisk duoc hién thi truc tiép trén man hinh may
tinh theo chudn ctia Windows, dugc néi ket chat
ché vai cic dir ligu thuoc tinh va ¢o thé duge chinh
stra, cap nhat dé ding thong qua cdc cong cu va
mot giao dien d6 hoa cho ngudi st dung
(Graphical User Interface). Tom lai, tinh tién loi
ctia ArcRisk cho phép ngudi st dung no dat duge
nhitg két qui co chit luong cao mad khong nhat
thiét phai 12 mot chuyeén gia tin hoc.

2) Quan trong hon. ArcRisk con mang chic
nang ctia mot he théng ho tro ra quyét dinh. V&l
hai thanh phén chinh 1 cong cu dinh i do nguy
hiém dong ddt tai mot Khu vuc vii cong cu udc
luong dé rii ro dong ddt, wie la nhirng ton that do
dong dat gay ra doi voi cong dong tai khu vuc do,
he théng hd trg ra quyét dinh ndy s& gitp cho cic
chinh quyén dia phuong, cic nhi qudan 1y, quy
hoach v nhitng ngudi ra quy€t dinh khic ¢6 duge
quyét dinh ding ddn va toi uu trong vigc trién khai
cac hoat dong hay 0 chire cac chuong trinh phong
ngira - gidm nhe thien tai dong dit cho céc do thi
16n hay cac khu vue trong diém phat trién Kinh t€
clia dat nudc.

Nhitng ket qua ap dung ArcRisk de dinh gid
khi nang rung dong nén tai gun Hodn Kiém.
thanh phé Ha Noi, tuy mot chi 1a nhimg ket qua
budc ddu, vin cho phép khang dinh vai trd gquan
trong va tinh tat yéu ciia viéc ap dung cong nghe
GIS trong linh vuc nghién ciru dong dat nuac nha.
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SUMMARY

Application of spatial analysis models to seismic
hazard evaluation

The paper illustrates the potential of applying a
Geographical Information System approach to
seismic hazard analysis. Spatial analysis models
have been used for solving traditional problems of
earthquake hazard evaluation and mapping ground
shaking. A GIS-based software was developed,
being the first module of a decision support system
(DSS), which will provide users with a powerful tool
for estimating future losses from scenario
earthquakes. This system, therefore, can be used
by various users, including government officials,
managers, urban planners, etc.

As an illustration of the system, preliminary
results of seismic hazard analysis of the Hoan
Kiem district, downtown of Hanoi are presented.
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