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Huyén Dién Bién Dong,
Mang tram dia chn,

S6 liéu dia chan dai rong,
Thuit toan sai phan kép.

Vao cdcngay tir 07/01/2018-09/02/2018 hé thé'ng tramdia chdn Viét Nam
dd ghi nhdn dwoc mgt s6 trdn dong ddt vira va nhd véi do lom (M) tir 1,2 dén
4,3 xdy ra & khu vurc huyen Dién Bién Dong, tmh Dién Bién. Theo s6 liéu xi Iy
so b ban ddu, cdc trdn dong ddt xdy ra & gan noi giao cdt gitva dirt gdy
Chzeng Khmmg, c6 phwong Tay Bdc - Dong Nam va hé dirt gay nho phuong
d kinh tuyén. Trong nghién ctvu ndy, trén co sé st dung thudt todn sai phdn
kép thong qua chu'o'ng trinh HypoDD cdc tdc gid da tién hanh xdc dinh lai
chdn tam, chdn tiéu cho 03 trgn dong ddt c6 d 16n M = 4,3, 4,1 va 3,8, dong
thoi tinh todn cor cdu chdn tiéu ctia cdc trdn dong ddt nay bdng phu'o'ng phap
nghlch ddo mé-men ten-xo. Muc tiéu chinh ld dé xem xét khd néng ddnh gza
méi lién quan gitra cdc théng sé déng ddt xdc dinh tir s6 liéu quan trdc séng
dia chdn véi durt gdy hoat dong phatsmh chung Cdc két qud thu dwoc dd chi
ra rdng, véi mang Iwéi tram dia chdn sdn cé hién nay é& khu vure Tdy B, 6
liéu quan trdc cdc trdn d‘ong ddt véi dé 1on M > 3,5 xdy ra & day, cung cdp
théng tin quan trong trong viéc chinh xdc héa vi tri, hinh thdi va co ché hoat
dong cua dirt gay phat sinh déng ddt. Theo d6, xdc dinh dugc ba trdn déng
ddt Pién Bién Dong dau ndm 2018 la do dirt gdy Chzeng Khu'o'ng gay ra. bé
tai nghién ctvu c6 tinh cdp thiét, c6 y nghia khoa hoc va thuec tién.

© 2019 Trwong Pai hoc Mo - bia chat. T4t ca cic quyén dwoc bao dam.

1. M¢ dau

1.1. Bdc diém dirt gay

*Tdc gid lién hé

E - mail: vandqigp@gmail.com

Khu vue T4y Bic Viét Nam néi chung va khu
vuc Dién Bién Dong noi riéng, nam & noi co ciu
trdc dia chat phirc tap, dia hinh phan di va bi chia
cat manh mé béi nhiéu hé thdng dut giy c6 quy
mo tir 16n dén nho, theo cic phwong khiac nhau
(Hinh 1b). Trong d6, n6i bat nhit 1a hé théng dit
gay phwong 4 kinh tuyén va hé thong phwong Tay
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Béc - Pong Nam, chiing déng vai tro khéng ché,
phén chia cac di, khéi kién tric & khu viec mién
Bac Viét Nam (Lé Duy Bach, Ngb Gia Thang, 1996,
Nguyén Dinh Xuyén, 1996; Nguyén Ngoc Thuy,
2005).

Hé théng dut gy phwong Tay Bac - Dong
Nam c6 quy md 16m trong khu vuec gom cac déi Son
La, Séng M3, S6p Cop - Quan Son, Séng b3, Mudong
La-Bac Yén - Cho Bo. Cac dic diém phan b khong
gian, d3c diém pha hiy, thé nam mat trwot, bién
do va co ché dich chuyén, biéu hién hoat ddong hién
dai, da dwoc nghién ciru twong doi chi tiét trong
céc cong trinh cta (L& Duy Bach, Ngo Gia Thing,
1996; Nguyén Dinh Xuyén, Nguyén Ngoc Thuy,
1996; Nguyén Vin Hung, 2002; Vin Dirc Tung,
2011; Nguyén Ngoc Thuy, 2005; Van Dic Tung,
2011; Tran Van Thing, 2012; Nguyén Vin Hung
vannk, 2016). Két qua danh gia tir cac nghién ctiru
nay cho thay, kha nang phat sinh dong dat trén cac
déi dut gdy Son La, Song M3, S6p Cop - Quan Son
dwoc danh gia manh nhat, c6 thé giy ra dong dat
manh véi d6 1én Ms = 6,8, Thuec t€ cling da chirng
minh, rat nhiéu tridn dong dit ttr manh dén yéu da
xay ra trén cac doi dit gy nay trong qua khir va
hién tai, dién hinh nhit la dong dit bién Bién M =
6,8 ndm 1935 (Nguyén Dinh Xuyén, 1996, 2004),
x4y ra trén d&i dat giy S6p Cop - Quan Son va
dong dat Tuan Gido M = 6,7 nam 1983, x4y ra trén
déi dut gy Son La (Nguyén Pinh Xuyén, Cao Pinh
Triéu, 1990; Nguyén Ngoc Thuy, 2005). Ngoai ra,
trong khu vuc nghién ctru con ton tai mot sé déi
dirt gy c6 quy mo nhé hon, nhwng cé mic d6 hoat
déng dong dat cling kha tich cuc trong thoi gian
gan day, trong d6, phai ké dén doi Chiéng Khwong.
Két qua nghién ctru dong dat Mwong Luidn M = 4,9
nam 1996 cho biét, n6 dwoc phat sinh bai dirt gay
Chiéng Khuwong c6 phwong Tay Bic - Pong Nam,
trong hé thong pha hiy kién tao Séng M3, c6 do
sau xuyén vo va huéng cdm chu dao vé phia tay
nam (Cao DPinh Triéu, 1997), véi mit dit doan
trong chan tiéu déng dat kéo dai theo phwong Tay
Béc - Pong Nam ctia d6i dit gy Chiéng Khwong
(Lé T& Son, 2000).

Hé théng dirt gdy phwong & kinh tuyén c6 quy
mo 16n nhit trong khu vue la dit gay Lai Chau -
bién Bién déng vai tro quan trong trén binh do
kién tric va lich st phat trién kién tao khu vure Tay
Béc Viét Nam va duoc cho 1a dit gdy phan ddi kién
tao, phan chia phia tay 1a dé&i cu tric Thai Lan -
M3 Lai va phia dong 1a cac déi ciu tric Tay Bac

Viét Nam, d&i cau tric Viét Lao (Lé Duy Bach, Ngo
Gia Thang, 1996; Nguyén Van Hung, 2002; Van
DPirc Tung, 2011). Cac dic diém hoat dong dia chin
cua déi dat gdy da dwoc nghién ciru kha chi tiét
trong cac cong trinh clia (Nguyén Dinh Xuyén,
Nguyén Ngoc Thiy, 1996; Nguyén Ngoc Thy,
2005), theo do, ddi dat gy Lai Chau - Dién Bién
dwoc danh giad c6 kha nang phat sinh dong dat cuc
dai Mma=7,0. Hoat dong dong dat trén ddi dit gay
nay kha tich cuc, n6i bat nhat la cac dong dat M =
4,9 nam 1993 & Muong Cha, dong dat M = 4,4 nam
2001 & Chan Nwa, dong dat M = 5,3 va 4,0 nam
2001 & khu vue Dién Bién, gin véi bién gidi Viét -
Lao. Ngoai cic hé théng dirt gay quy mo 16n néu
trén, trong khu viee nghién ctru con phat trién kha
nhiéu cac déi phd hiy kién tao phwong a kinh
tuyén, nhw dirt gdy Bung Lao - Da Bop, Tudn Gido
- Minh Thang (Tran Van Thang, 2012). Theo danh
gia, cac d&i nay c6 kha nang phat sinh dong dat cuc
dai M= 6,3 (Nguyén Ngoc Thuy, 2005).

Nhu trinh bay & trén, da c6 nhiéu nghién ctru
chi tiét vé dia chin doi v&i cac hé thong dit gay
16m & khu vuc Tay Béc. Tuy nhién, d6i véi cac hé
thong dat gy c6 quy mé nhd hon, nhung dwoc
danh gia 1a c6 kha nang phat sinh dong dat cling
kha manh, nhw Chiéng Khwong, Bling Lao - Da
Bop, Tuan Gido - Minh Théng,... thi viéc nghién
ctru dic diém dia chin cia ching chi dirng lai &
murc dd khiém ton. Ly do chinh 13, tai thoi diém do,
sO lwong tram dia chan trong khu vuc con it di,
phan bo thwa thét. Vi vy, cac thong tin vé hoat
doéng dong dat trén cac ddi nay rat han ché va co
sai s6 16m trong dinh vi chan tAm, chan tiéu, nhit
la dé6i vé&i cac dong dat c6 do lon M < 3,5 (Pinh
Quoc Van, 2017).

1.2. Mang tram va sé liéu dia chdn

Hé théng quan tric dong dat khu vuc Tay Bic
Viét Nam hién nay la sy két hop gitra: (1) mang
tram dia chdn qudc gia & khu vuc mién Bic Viét
Nam; (2) cac tram dia chdn do T4p doan Dién luc
Viét Nam thiét13p & cac ho thiy dién Lai Chau, Ban
Chat, Hudi Quang; (3) cac tram dia chan tam thoi
dworc thiétlap trong khudn kho deé tai "Nghién ctru
thiét 1ap mang tram quan tric dong dat va danh
gia dong dat kich thich ho chira trén hé thong bac
thang thuy dién song Pa"; (4) mot s6 tram dia
chan & Thai Lan. V&i muc dich ghi nhin day da cac
tran déng dat c6 do 16m M = 3,5. Cac tram dia chin
quoc gia dwgc trang bi cac may dia chan dai rong
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(dai do 0,033+50 HZ), khoang cach gitra cac tram
khodng 100 km (Hinh 1a). Trong khi d6, dé dam
bdo quan sat dwoc day dd, chinh xac ca cac tran
dong dat co M < 3,5 & khu vire cac ho thay dién, cac
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tram dia phwong dwoc lap dit cic hé may dia chdn

dai rong (dai do 0,03+100 HZ) va chu ky ngan (dai
do 1 HZ), khoang cach giira cac tram chi tir 10+50
km. Cac tram déu dwoc trang bi may dia chan hién
dai (Bang 1), ghi nhin lién tuc déng bo thoi gian.

Bdng 1. Théng tin cdc tram dia chdn & khu vwec Tdy Bdc Viét Nam hién nay.

TT Tén tram Ma tram Vido o (ON')I‘QF S&h a0 1 (F) Do cao (m) Loai may dia ch4n
[ |Cic tram dia chin Quéc gia
1 |Mudng Lay MLAV 22,042 103,154 270 Q330/STS-2
2 |Sonla SLV 21,325 103,907 607 Q330HR/STS -2
3 |Tuin Gido TGVB 21,592 103,418 574 Q330/Trillium - 40
4 |Hoa Binh HBVB 20,842 105,327 55 Q330HR/Metrozet FBB - 200
5 |SaPa SPVB 22,338 103,835 1550 Guralp CMG 6TD
6 |Mdc Chau MCVB 20,844 104,636 825 Q330HR/Metrozet FBB - 200
7 |VanChin VCVB 21,575 104,594 357 Q330HR/Metrozet FBB - 200
8 |Pién Bién DBVB 21,39 103,018 492,8 Q330HRS/STS - 2
9 |HaGiang HGVB 22,82 104,989 104 Q330HR/STS - 2,5
10 |Vinh Tuy VTVB 22,25 104,899 368 Q330HR/Metrozet FBB - 200
11 |Lang Chanh LAVB 20,15 105,258 70 Q330HR/STS - 2
Il |C4ctram dia chdn dia phwong (tam thoi)
12 |Tuly TLY 20,933 105,105 408 CDJ-S2C-2/ DTAMARKLS - 700
13 |Mai Chau MAC 20,524 105,065 157 CDJ-S2C -2/ DTAMARKLS - 700
14 |Yén Chau YCH 21,057 104,271 320 CDJ-S2C-2/ DTAMARKLS - 700
15 |Chiéng Lao CLA 21,613 103,937 220 SAMTAC/Gruralp - T40
16 |Ngoc Chién NCH 21,65 104,237 507 SAMTAC/Gruralp - T40
17 |Quynh Nhai QNH 21,656 103,601 394 Guralp CMG 6TD
18 |PhuYén PYE 21,315 104,689 432 CDJ-S2C -2/ DTAMARKLS - 700
19 |Tta Chua TCH 21,931 103,422 831 Guralp CMG 6TD
20 |Chdn Nwa CNU 22,194 103,154 237 GeoSIG - VE53/GMS Plus
21 |Pabao PUD 22,136 103,162 752 GeoSIG VE53/GMS Plus
22 |Mwong Mo MMO 22,207 102,938 395 GeoSIG VE53/GMS Plus
23 |Muwong Nhé MTO 22,035 102,668 450 GeoSIG VE53/GMS Plus
24 |Kan Ho KHO 22,292 102,834 382 GeoSIG VE53/GMS Plus
25 |Hua Bum HUB 22,393 102,954 557 GeoSIG VE53/GMS Plus
26 |Phong Tho PHO 22,394 103,451 966 Guralp CMG 6TD
27 |Tan Uyén TAN 22,175 103,715 525 CDJ - S2C-2/ DTAMARKLS - 700
28 |MuongTe MTE 22,379 102,825 296 Guralp CMG 6TD
29 |ChaCang CCA 21,971 102,868 433 Guralp CMG 6TD
30 |Nam Nhun NNU 22,144 103 330 Guralp CMG 6TD
31 |NamNa3 NNA3 22,291 103,16 281 Guralp CMG 6TD
32 |BanChat1l BC1 21,846 103,846 429 Guralp CMG 6TD
33 |BanChat3 BC3 21,954 103,758 503 Guralp CMG 6TD
34 |BanChat2 BC2 21,954 103,878 603 Guralp CMG 6TD
35 |Huoi Quang 1 HQ1 21,755 103,848 324 Guralp CMG 6TD
36 |Huoi Quang 2 HQ2 21,680 103,891 312 Guralp CMG 6TD
Ghi chu

Q330HRS/Q330HR: may ghi s6 do phan dai cao; STS - 2,5/STS - 2,0: dau do van t6c dai rong loai 120 gidy; PBB200:
d4au do van tdc dai réng loai 40 gidy; Guralp CMG - 6TD: may dia chan dai rong loai 30 gidy tich hop may ghi va dau
do van t6c; SAMTAC/Guralp-T40: may ghi s6 Nhiat Ban/may dia chin dai rong 40 gidy; GeoSIG VE53/GMS Plus: may
dia chan chu ky ngén 1s va mdy ghi s6; CDJ-S2C-2/ DTAMARK LS-700: may dia chin chu ky ngén 1s va may ghi sé.
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Hinh 1. Mang tram dia chdn khu vwec mién Bdc Viét Nam va hé théng dirt gdy khu vwec nghién civu. (a) Phdn bd
mang tram dia chdn khu vwc mién Bdc Viét Nam va khu vuc nghién ctru; (b) Hé thong dirt gdy khu vurc Dién Bién
Déng va lan can (Nguyén Dinh Xuyén, 2004 va Tran Vin Thdng, 2012) va cdc trdn dong ddt Dién Bién Pong dau
nam 2018, 1 - Birt gdy cdp I; 2 - Birt gdy cdp II; 3 - Pt gdy cdp IILIV; 4 - Cdc déi phd huy tré (divt gdy); 5 - Cdc déi

khe nitt tdng cao; 6 - Chdn tdm déng ddt Pién Bién Pong ddu ndm 2018; 7 - Tram dia chdn.
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PAu ndm 2018, mang tram dia chin & khu vuc
Tay Bac Viét Nam ghi nhan dwoc mot chudi dong
dat c6 chan tAm phin bd & khu vuwc huyén Dién
Bién Pong valan can, trong dé cd 3 tran dwoc cdm
nhin thiy rat ro rét béi ngwoi dan dia phwong, gy
rung lac cong trinh xay dung trén dia ban cac
huyén Tuan Gido, Muong Ang, Pién Bién Pong va
TP. Dién Bién vao cac ngay 07/2018 (M = 4,3),
08/01/2018 (M = 4,1) va 09/02/2018 (M = 3,8).
Do c6 mang tram véi s6 lwong kha day, phan bo
twong doi gan chin tAm dong dat va dwoc trang bi
cac may dia chin hién dai, chinh vi vay cac tran
déng dat xay ra & khu vuwc Dién Bién Déng dau
nam 2018 dwoc ghi nhan kha day dd, sé liéu c
chit lwong bang song tét, cac pha song rat ro nét
(nhw Hinh 2), gitip cho viéc xac dinh cac thong so
déng dat va nghién ctiru co ché nguoén dong dat co
dd chinh xac cao hon so v&i thoi ky tredre day, khi
chi c6 mot s6 it tram va phan bé thwa thot (Lé Tk
Son, 2000; Pinh Quéc Vian 2017). Viéc khao sat dia
chan, dia chat - kién tao cling dwoc thuc hién ngay
sau khi dong dit x4y ra nham thu thap, tim hiéu
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cac dau hiéu hoat dong kién tao hién dai cda cac
déi dut gay trong ving chan tim dong dat va xac
13p co ché hoat dong cuia ching lién quan dén hoat
dong dong dat trong khu vuc.

Trong nghién ctru nay, ban dau chwong trinh
phin tich dit liéu dia chin SEISAN (Lars
Ottemoller et al,, 2014) dworc st dung dé xir Iy cho
ba trAn dong dit néu trén, nham xac dinh nhanh
cac thong s6 co ban gdm chan tAm, chin tiéu va do
1én clda dong dat. Tuy nhién, véi vi tri cic trin
dong dat dwoc xac dinh so b, thi phan bé hinh hoc
mang tram quan trac dong dat 1a khong thuan loi,
vi c4c tram tAp trung cht yéu & phia bac va dong
so v&i chin tAm dong dat, trong khi d6, & phia tay
chi c6 duy nhit tram Dién Bién, con & phia nam
khong cé tram nao (Hinh 1a). Do vay, két qua phan
tich dir liéu v&i SEISAN c6 thé c6 sai s 16n. Dé
khac phuc nhwoc diém trén, dinh vi chinh xac hon
chan tim, chan tiéu cho ba tran dong dit 1om nhit
& khu vue Dién Bién Dong dau nam 2018, thuit
todn sai phan kép thong qua chwong trinh
HypoDD (Felix and William, 2000; Felix, 2001)
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Hinh 2. Bdng séng déng ddt Dién Bién Péng M = 4,3 ngay 07/01/2018 ghi nhdn bdng mdy dia chdn ddi
réng 120s Q330HRS/STS - 2 ctia Tram Dién Bién, mdy dia chdn ddi réng 30s Guralp CMG 6TD ctia Tram
Ndm Nhuin va mdy dia chdn chu ky ngdn 1s ciia Tram Kan Ho (GeoSIG VE - 53/GMS plus).
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tiép tuc dugc st dung sau dé. Cudi cing phwong
phap nghich ddo moé-men ten-xo (Herrmann,
2008; Herrmann et al, 2011) dwoc st dung dé
tinh toan cor ciu chan tiéu cho ba trin dong dit da
néu. Muc tiéu chung 1a nham xem xét kha ning
danh gia hinh thai va co ché hoat dong ctia dit gay
hoat dong phat sinh dong dat tir s6 liéu quan tric
song dia chin do cac tran dong dat nay gy ra.

2. Phwong phap nghién ciru

2.1. Xdc dinh cdc tham sé6 co ban ciia dong ddt

Nhw da trinh bay & trén, ban dau chwong
trinh phéan tich di liéu dia chin SEISAN duorc st
dung dé xtr Iy cho ba trin dong dat & khu vuwc Dién
Bién Pong dau nidm 2018, nham xac dinh nhanh
cac thong s6 co ban gdbm chan tim, chin tiéu va do
lén cia dong dat. Pay la chwong trinh dwoc st
dung thwong xuyén, phd bién trong phan tich va
lwru triv s6 liéu dong dat & Viét Nam. Qua nhiéu
nam cho thay, chwong trinh dé st dung va dat hiéu
qua cao.

S6 liéu dong dat dwoc xtr ly bang chwong
trinh SEISAN 10,2 (Lars, et al,, 2014) chay trén
may tinh ca nhén, chan tiéu dong dat dwoc dinh vi
bang chwong trinh Hypocenter (Geiger, 1910;
Lienert and Havskov, 1995). M6 hinh van téc vo
qua dat dia phwong 1D xdy dwng riéng cho khu
virc mién Bic Viét Nam (Ha Thi Giang, Pinh Quéc
Vin, 2012) va thang do 16m dong dat dia phwong
(ML), dwoc xac dinh theo cong thirc (1) cla
Hutton, 1987 (Le Minh Nguyen et al., 2011; Lé Tt
Son, Pinh Quoc Van, 2008).

M, = log;o(A) + 1,11log,oR + 0,00189 * R
—2,09 (1)

Trong dé: A la bién d6 dich chuyén nén dat,
xac dinh tir bang s6ng dong dat ghi tai tram, tinh
bang nm; R1a khodng cach gitra chin tiéu dong dat
va tram dia ch4n, tinh bang km.

2.2. Pinh vi lai vi tri déng ddt bang thudt todn
Sai phan kép (Double - difference Algorithm)

DE chinh xac thém vi tri chdn tAm, chin tiéu
cho ba tran dong dat néu trén, phwong phap sai
phan kép thong qua chwong trinh HypoDD (Felix,
2001) dwoc st dung. Chwong trinh nay khong
dwoc xdy dung dé xtr ly truc tiép véi cac sb liéu
déng dat goc thu thap tir cac tram dia chin, ma chi
dwoc dung dé dinh vi lai chdn tAm, chin tiéu dong

dat, tir cac so liéu do chwong trinh SEISAN xt ly
ban dau. Dit liéu dau vao cda chwong trinh bao
gom: 1) danh muc cic pha séng P va S ctiia 3 trn
dong dit (Bang 2) dinh vi bang SEISAN; 2) md
hinh van t6¢ 1D khu vic mién Bic Viét Nam; 3) gia
tri ty s6 vin toc song P va song S (Vp/Vs=1,70); 4)
thong tin cac tram dia chin & khu viec mién Bac
Viét Nam (vi do, kinh dg, d6 cao, ma tram). Buwéc
chuin bi dit liéu, dwoc thwe hién bdi mot chwong
trinh con c6 tén la ph2dt (Felix Waldhauser, 2001)
nham x4c dinh thoi gian téi ca cac pha séng P va
séng S clia cac tran dong dAt c6 chin tiéu ndm gan
nhau trong cing moét vung nguén (da dwoc xac
dinh bang chwong trinh SESAN), d€ lién két chiing
vGinhau thanh cac cip dong dat. Sau d6, vi tri chan
tam, chin tiéu cda ching lién tuc dwoc tinh toan
lai, cho dén khi sai s6 RMS gitra s0 liéu quan sat va
tinh toan ly thuyét dat gia tri nho nhit.

Phuwong phap nghich ddo binh phwong téi
thiéu c6 trong so (Geiger, 1910; Pavlis, 1986;
Poupinet et al,, 1984), dwoc str dung dé xac dinh vi
tri cta tran dong dat ing véi sai s6 RMS (Root
Mean Square) nhd nhit gitra s6 liéu quan tric thuc
té va s6 liéu tinh todn theo mo hinh 1y thuyét vé
thoi gian truyén séng déng dat tir nguén dén tram
dia chin. Tuy nhién, khac biét cia HypoDD la, dinh
vi lai dong thoi vi tri cia cac cdp dong dat trong
cung mét nhém, véi cic thong s6 chan tAm, chin
tiéu da duoc xac dinh. Phwong phap nay goi la sai
phan kép, thé hién qua cong thirc (2) dwdi day:

U _ 4 J i J
dr) = (ti, — t)°" — (ti, — ) (2)

Trong d6: i, j dai dién cho 2 trdn dong dat, gid
dinh c6 vi tri chan tiéu gin nhau trong cing mot
viing ngudn phét sinh dong dat, (t} — t;)°" va
(tk — t1)° 13 thong s6 thoi gian truyén séng
thuec t€ va theo tinh toan ly thuyét tir hai dong dat
i,j dén cing mot tram dia chan k.

2.3. Xdc dinh co’ cdu chdn tiéu déng ddt bang
phwong phdp nghich ddo mé-men ten-xo’

Nham xem xét kha ndng danh gia hinh thai va
co ché hoat dong cta dit giy hoat dong phat sinh
dong dat tir s6 liéu quan trac séng dia chin do cac
tran dong dat nay giy ra, phwong phap nghich dao
mo-men ten-xo (Herrmann et al,, 2011) dwoc st
dung dé tinh todn co ciu chin tiéu cho ba trin
dong dat 16m nhit (M, = 4,3; 4,1 va 3,8) xay ra &
khu vyrc huyén bién Bién Dong, tinh Dién Bién vao
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dau nam 2018, Trong phwong phap nay, ban dau,
bing séng dong dat dwoc biéu dién bang phwong
trinh dich chuyén s6ng mat c6 dang:

1
|U| = WMMF((D’Q’}L s, d,Dle™"  (3)

Trong d6: My 1a mé-men dia chin; F 1a ham
phu thudc vao cac thong s6: w la tan sé goc; 6 1a
gbéc phuwong vi gitra nguon va tram dia chén, h 1a
do6 siu nguon; s la goc phwong vi nguén; d la goc
déc; A goc truot; y 1a hé s suy giam dan hoi cia
song mat; r1a khoang cach chan tam.

Tin hiéu déng dat tr cac bang ghi tai cac tram
dia chén c6 ti 1 tin hiéu hitu ich va nhiéu cao (ti s6
S/N), dwoc lwu trir dwéi dinh dang SAC truede khi
dwa vao tinh toan co ciu chan tiéu. Phwong phap
nghich ddo mo6-men ten-xo, thong qua chuong
trinh wvfgrd96 (Herrmann et al,, 2011) dwoc st
dung, dé tim ra nghiém tot nhit cta co ciu chin
tiéu gbm, d6 sdu ngudn, mo-men dia chin, 9 thanh
phan &ng lwc cia mé-men, tir d6 xac dinh dwoc
dwong phwong, goc déc, hwéng trwot va cac véc tor
trng suit nén (P) - dan (T). M6 hinh bic xa ph6
bién d6 song mat va dau séng doc dwoc st dung,
dé tim diéu kién rang budc khi lwa chon mat dit
gdy wu tién tir mo-men ten-xo' thu dwogc. Trong
qua trinh tinh todn, chwong trinh xac dinh déng
thoi co cdu nguodn, do sdu va do 1én dong dat theo
thang My. Véi mdi gia dinh vé co cAu chén tiéu, sé
xac dinh dwoc mot mé hinh bang séng ly thuyét va
so sanh v&i bang séng quan trac thuc t€. Qua trinh
so sanh nhw vy, dwoc lap di lap lai nhiéu lan, dén
khi bang s6ng dong dit quan sat thuc té va bang

song theo tinh toan ly thuyét trung khép nhau tét
nhat, sé xac dinh dwoc co cdu nguon cia dong dat.
Viéc danh gia khép nhau gitva phd ctia bang song
ly thuyét va bang séng thuc té xac dinh thdng qua
cong thirc (4):

Mog ..
11 —— khi Mpgr < My,
FIT = Mov (4)
1y TR~ khi Moy < Mog
Mog ]
Trong do: ri, rr 1a sw trung khép gitta pho
bang song ly thuyét va bang song thuc té d6i voi
séng Love va Reileigh; Mogr, Mo, 1a m6-men dia
chin cua séng Love va Reileigh.

3. Két qua va thao luan

3.1. Két qua

K&t qua xt Iy bang chwong trinh phan tich div
liéu dia chin SEISAN dwa ra trong Bang 2 thay
rang, ba tran dong dat M = 4,3 ngay 07/2018, M =
41 ngay 08/01/2018 va M = 3,8 ngay
09/02/2018 dwoc ghi nhan bdi tir 20 dén 25 tram
dia chin, sai s6 (RMS) trong dinh vi chdn tim, chan
tiéu cé gia tri tir 0,6+0,7 gidy, tirc 1a tr 5+6 km
(Jens and Lars, 2008). Ca 3 trn déu c6 chin tim
phan bé gin déi dit gy Chiéng Khwong (Hinh 3).
Hinh 4 va 5 dwéi day, minh hoa qua trinh xac dinh
co ciu chin tiéu, dd sdu ngudn va mo-men dia
chén tran dong dit bang phwong phap nghich dao
mo-men ten-xo. Theo d6, bang ghi dong dit quan
sat thuec té cda 3 tran dong dat 16n nhit (M,=4,3;
4,1 va 3,8 ) & khu vuc Pién Bién Dong ddu nam
2018, dwoc 1ay trudce thoi diém téi caa song P

Bdng 2. Danh muc 03 trdn déng ddt manh nhdt trong chubi déng ddt Dién Bién Péng ddu ndm 2018
xt Iy bdng chwong trinh SEISAN.

Thei gian phat sinh dong dat (GMT) Chan tAim Do sau| S6 tram |Sai sORMS | . .,
TT™N&m | Théng | Nedy| Gior | Phit | Gidy | Vid | Kinhdd | (km) |ghinhan| (giay) |00 o (ML)
1 2018 1 7 20 14 191 | 21.394|103.283 | 10 20 0.6 4.3
2 2018 1 8 23| 21 |216]21389]103.269| 15 21 0.7 4.1
3 2018 2 9 12 | 49 |388]21.373|103.289| 8.1 25 0.6 3.8
Bdng 3. Théng tin 03 trdn déng ddt sau khi dinh vi lai bdng chwong trinh HypoDD.
Thoi gian phat sinh déng dat (GMT) Toa do Do siu | Sai s6 RMS
TT 5 N PETI " — ' A Mag (ML)
Thang/ngay/nam | Gid/phit/gidy Vidod Kinh do (km) (gidy)
1 07/01/2018 20:14:19,1 21,38692 | 103,2757 | 3,375 0,176 4,3
2 08/01/2018 23:21:21,9 21,39191 | 103,2687 | 3,149 0,209 4,1
3 09/02/2018 12:49:39,2 21,38184 | 103,2768 | 3,068 0,217 38
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Hinh 3. Sor Ao hé théng dirt gdy khu vurc Dién Bién Péng va ldn cdn (Nguyén Dinh Xuyén, 2004; Trdn
Vin Thdng, 2012) va vi tri chdn tdm déng ddt ciia 3 trdn dong ddt truéc va sau khi dinh vi lai; Trong
d6: hinh vuéng la chdn tdm dinh vi bang SEISAN; hinh tron chdn t@m dinh vi lai bang HypoDD; miii tén
chi hwéng dich chuyén vi tri chdn tam.
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Hinh 4. So sdnh bdng séng dé lwa chon dé sdu phu hop trong tinh todn co cdu chdn tiéu trdn dong ddt
M=4,3 ngay 07/01/2018, Trong dé: mdu dé la bdang séng quan sdt; mdu xanh la bdng séng theo tinh
todn ly thuyét; cdc chiv s6 phia trén mdi bdng séng la gid tri hiéu chinh thoi gian tring khép gita bing
séng quan sdt va ly thuyét; sé phdn trdm la gid tri triung khép (FIT) giira bdng séng quan sdt va ly
thuyét; Z, R, T la 3 thanh phdn bdng séng ddng ddt: thang ditng, hwdng tdm va vudng goc véi chdn tiéu
dong ddt; SLV, MLVB,... la md tram dia chdn Son La, Mwdng Lay.
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Hinh 5. Két quad xdc dinh co cdu chdn tiéu, do sGu ngudn va mé-men dia chdn bang phwong phdp lui
tim kiém (wvfgrd96) tran dong ddt M=4,3 ngay 07/01/2018, O ddy, co' cdu chdn tiéu dwoc xdc dinh tai
do sdu 7 km, la vi tri dat gid tri triing khép tét nhdt (FIT) giira bdng séng quan sdt va bdng séng theo
tinh todn Iy thuyét.

la 10 gidy va sau 180 gidy. Bo loc tin so
Butterworth 3 cwc trong giai tin 0,03+0,10 Hz
dwoc str dung cho tat ca cac bing séng. & méi do
sdu khac nhau, bang song ly thuyét va bang séng
déng dat thuec té cua tran dong dat dwoc so sanh,
cho dén khi dat gia tri truing khép (FIT) tot nhét,
thi xac dinh dwoc co cdu ngudn ctia dong dat véi
do sau twong tu.

Poi véi trAn déng dat M;=4,3 ngay
07/1/2018, gia tri trung khép cao nhat la tai do
sdu 7 km, do 16n déng dat theo thang mo-men
(Mw) 1a 3,85. Két qua tinh toan co cdu chin tiéu 03
tran dong dit cho thiy, co ché trwot bang phai -
phai thuin chiém wu thé, véi goc phwong vi dwong
phwong clia mat pha hiy 2 tir 115+1200 (Bang 4),
twong d6i phu hop véi phwong Tay Bac - Dong
Nam cda déi dirt gdy Chiéng Khwong (Hinh 6).

3.2. Thdo ludn

Cac nghién ctru vé kién tao dut gay truwde day
cho thdy & khu viee nghién ctu cac déi dit gay 16m
c6 phwong chu dao T4y Bic - Pong Nam (Son La,
Song M3, S6p Cop - Quan Son, Séng Pa, Mwong La
- Bic Yén - Cho Bo,...) va 4 kinh tuyén (Lai Chau -
bién Bién). Pong thoi cling ton tai cac dat gay co
quy mo nho hon tai day, nhung hoat dong kha tich
cuc nhw Tuan Gido - Minh Thang, Bing Lao - Da
Bop (Tran Vin Thang, 2012), hay Chiéng Khwong

(Cao Pinh Triéu, 1997). Viéc xac dinh dwoc dic
diém dia chan cta cic d&t gdy nho hon nay, bén
canh y nghia gitip dw bao kha nang phat sinh rung
déng nén do qua trinh hoat dong kién tao cda
chinh cac dirt gdy nay gay ra, con gitp lam sang té
btic tranh quy luét hoat déng kién tao khu vuc.
Két qua dinh vi va xac dinh co cdu nguon 3
tran dong dat Dién Bién Pong sir dung s6 liéu quan
trac dong dat trong nghién ctru nay kha phu hop
vGi cac dic diém dia chat - kién tao cia dut giy
Chiéng Khuwong da dwoc cong bé trwde do (Cao
Dinh Triéu, 1997, Lé T Son, 2000). Két qua khao
sat thuc dia dia chit, kién tao sau khi xay ra dong
dat ngay 07, 08 thang 1 va ngay 09 thang 2 nam
2018 & khu vure xa Xa Dung thudc huyén Pién Bién
bong cho thiy thé nam mat trwot cla dit giy
Chiéng Khwong cdm vé phia Tiy Nam
216+231°,53+730. Trong giai doan hién tai dut
gy Chiéng Khwong c6 co ché truot bing phai. Cor
c4u ch4n tiéu 03 tran dong dat duwoc xac dinh bang
phwong phap nghich ddo mé-men ten-xo, cling
chimg minh co ché trwot bang phai - phai thuin
chiém wu thé, véi goc phwong vi duwong phuwong
cia mat pha huay 2 tir 115+120°, twong déi phu
hop v&i phwong Ty Bic - Pong Nam cta déi dit
gdy Chiéng Khwong. Goc cdm ctia mit pha huiy 2
tir 47+560, v&i chidn tAm nam trén canh Tay Nam
clia d6i cho thiy, mat dit gay c6 xu hwdng cam vé
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hwéng Tay Nam, kha phtt hop véi két qua khao sat
kién tao - dia chit néu trén (Bang 4). Két qua ban
d4u nay cho thiy tinh hiéu qua ctia viéc str dung s6
liéu quan trac dong dat trong nghién ctru dia chan
- kién tao.

Vi thue trang phan bé mang tram va trang bi
mady dia chdn nhuw hién nay & viing Tay Béc Viét
Nam, thi cac trdn déng dat c6 do 1o6m M = 3,5 xay ra
& khu vire nay dwoc ghi nhin day du, chat lwong
bang séng tot, cic pha séng ro nét. Sai s6 xac dinh
chin tAm, chin tiéu, co cAu ngudn la da chinh xac

27

dé, co thé str dung trong nghién ctru co ché nguon,
hoat dong dong dit lién quan dén dit giy trong
khu vic nghién ctru, nhw da thuc hién véi 3 tran
dong dat & khu viee Dién Bién Dong ddu ndam 2018,
Tuy vay, d6i véi cac tran déng dat co6 do 1om (M)
dwéi 3,5, nhatla cic trAn M nho hon 2,5 chitlwgng
bang song nhin chung giam di do bi anh hwéng boi
nhiéu dia phwong, viéc xac dinh cac pha s6ng sé c6
sai s6 nhat dinh. Ngoai trir cac tran dong dat xay
ra & trong khu vuc long ho cac thdy dién Son La,
Lai Chau, Ban Chat, Hudi Quang.

Bdng 4. Két qud tinh co cdu chdn tiéu cho 3 trdn dong ddt M=4,3; 4,1 va 3,8 ngay 07, 08 thdng 01 va ngay
09 thang 02 ndm 2018 ¢& khu vuwrc Dién Bién Dong.

Sioh Song 05| Chinthm Mt phé hy 1 Mt phi hy 2
(GMT% bo | bo (Nodal 1) (Nodal 2) Po | Do
" Ngay/ | Gio: (f(?:ll) (lglrll) Géc phwong | Géc | Goéc  |Géc phuwong vi| Goc | Goc (T{?:) (11\23,)
thang/| phdt: | Vidd |Kinh do vidwong | déc | truot duwong déc | truot
nam | gidy phuong (STR)|(DIP)|(RAKE)|phwong (STR) [(DIP)|(RAKE)
1 07/01/)20:14: 21,394(103,283| 10 | 4,3 15 75 | -45 120 47 | -159| 7 |3,85
2018 | 19,1 ’ ’ ’ ,
08/01/|23:21:
2 2018 | 216 21,389(103,269| 15 | 4,1 15 75| -35 115 56 | -162 | 8 | 3,8
09/02/]12:49:
3 2018 | 388 21,373/103,289| 8,1 | 3,8 210 85 35 116 55| 174 | 9 | 3,6

10312

10321

Hinh 6. Co cdu chdn tiéu cia 3 trdn dong ddt M=4,3, 4,1 va 3,8 ngay 07, 08 thdng 01 va ngay 09 thdng
02 ndm 2018 & khu vuwrc Pién Bién Péng. Trong dé: hinh miii tén thé hién phwong ctia truc teng sudt nén.
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Noi c6 mat do tram dwoc bd sung day hon, s6
lwong tram ghi nhin dwoc dong dat c& nho nhw
vay vGi chat lwong bang song tot nhin chung cling
sé ithon. Vivay, sai s6 xac dinh chin tim, chin tiéu
cling nhw co cdu nguon sé 16n hon. Do d6, viéc st
dung sé liéu dong dat véi M nhé hon 3,5 cho cac
nghién ctu nhw da trinh bay can dwgc xem xét
than trong.

4. Kétluan

Cac két qua thu dwogc trong nghién ctru nay
dan téi mot s6 két luan sau day:

- Hé thong mang tram dia chin hién nay &
khu vuc T4y Bic Viét Nam cho phép ghi nhan day
da véi chit lwong cao cac bang song dia chan phat
sinh b&i cic trin dong dat véi do 16m M, = 3,5 xay
ra trong khu virc nghién ctiru, dap &ng yéu cau cho
cac nghién ctru dia chin kién tao.

- Ba trin dong dit Dién Bién Pong véi d6 16m
M=4,3, 4,1 va 3,8 xay ra vao cac ngay twr
07/01/2018 - 09/02/2018 la do dirt giy Chiéng
Khwong gy ra. Dt giy c6 phwong Ty Bac - Dong
Nam, v&i co ché trueot bang phai - thuan chiém wu
thé. Mt dirt gdy c6 xu hwéng cim vé hudéng Tay
Nam, phwong vi dwong phwong cia mat pha huy
2 tir 115 - 1200, g6c cam ctia mét pha hy 2 tir 47
- 560,

- Viéc khai thac s6 liéu quan tric dong dat
thong qua s dung cac chwong trinh SEISAN,
HypoDD va phwong phap nghich ddo mdé-men
ten-xo’ cung cip nguon thong tin quan trong trong
viéc danh gia hinh thai va co ché hoat dong ctia dirt
gdy phat sinh dong dit.
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ABSTRACT

Some results of data processing for the earthquakes occurring in Dien
Bien Dong district, Dien Bien province, Vietnam in the period from
January to February, 2018
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In this paper, we analyze a sequence of small to moderate magnitude (ML = 1,2+4,3) earthquakes
occurred during January - February, 2018 in the Dien Bien Dong district, Dien Bien province, northwest
region of Vietnam. The events are recored by broadband seismic stations that provide high quality data
for hypocenter locations and focal - mechanism solutions. The routine locations of the earthquakes show
that the epicentres fall close to the intersection between northwest - southeast trending Chieng Khuong
fault and the semi - longitudinal fault system. The Double Difference (DD) method intergrated in HypoDD
program (Waldhauser and Ellsworth, 2000) is applied to relocate three bigger events (ML = 4,3; 4,1 and
3,8). The relocations show that their epicenters moved to the southeast of the Chieng Khuong fault. Focal
mechanism solutions are determined by the Moment tensor inversion method (Herrmann et al, 2011).
The mechanisms of the three events show primarily strike - slip with normal faulting. The P - axis trends
approximately northwest - southest. The geological investigations reveals that the Chieng Khuong fault is
aright - leteral strike - slip fault (N216 - 2310) and dipping at 53¢ - 73¢ southwest, which is conformable
to the focal mechanism solutions. These results comfirm that the current seimic network in the Northwest
region of Vietnam can ability obserb all M > 3,5 earthquakes with high accuracy of location, that could be
use to study the morphology and mechanism of the faults that generating the earthquakes.



