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NGHIEN CUU ANH HUONG CUA MQT SO LOAI NHIEU MOI TRUONG
PHUC VU XU LY PHAN TICH SO LIEU PIA CHAN TU NHIEN

LE KHANH PHON, TRAN DANH HUNG, Truong Pai hoc Mé - Dia chat
LE BA MANH, TING YANG, MEI XUE, Truong Pai hoc Pong Té, Thurong Hdi, Trung Quéc
Tom tat: Bai bao gidi thidu, xi 1y va phan tich céc logi nhiéu dia chdn ddc biét 1a nhiéu vi
dia chdn trong qua trinh xiz 1y s6 liéu dong dat. Tir cac két qud phan tich da dira ra nhing
danh gid danh hwrong cua nhiéu do song bién cd chu ky (1- 20)s doi véi cac tram dia chan dat
gan bo bién va nhiéu do hoat déng ciia con nguoi c6 chu ky nhé hon 1s déi véi cac tram dat
gdn noi dan cw sinh song. Bai bao ciing néu nén tinh cap thiét cua viéc nghién citu dong dat
trén |1&nh tho Viét Nam trén co sé dé tai hop tac giira Truong Pai hoc Mé Pja chdt va Truong
Pai hoc Pong Té Thurong Hdi, ldp dat tram, van hanh, xiz 1y sé liéu déng dat tie nhién.

1. Gisi thigu

Qua trinh va cham cua cac mang luc dia va
két qua tac dong dia chat da thu duoc bang cac
nghién ciru vanh dai Hymalayan va khu vuc
xung quanh (Tapponnier et al, 1986. Molnar et
al., 1993). b6 day I6p vo trong va xung quanh
cao nguyén Tay Tang va sy lién quan dén su
nang Ién cua 16p vo trai dat la két qua truc tlep
ctia sy va cham mang An D6 va mang Au — A va
dugc xem nhu 1a qua trinh chinh trong viéc hinh
thanh cau tao dia chat cia khu vuc Pong Nam A
ngay nay.

Put gy Séng Hong 1a mot dut gy 16n, anh
huéng manh téi tinh dia chan cua khu vuc Tay
Bac Viét Nam. Cung véi dat gy Séng Hong, hau
hét cac dit gdy & khu vuc Tay Bic 1a cac dut gay
truot bang theo hudng Tay Bac — Pong Nam va
hoat dong dia chan manh hon so véi cac dut gay
¢6 hudéng vudng goc vai hudng trén. Theo nhu
danh muc dong dat duoc bién soan boi Vién Vat
ly Dia cau, Vién Han l1am Khoa hoc va Céng
nghé Viét Nam, 90% dong dat trén 1anh tho Viét
Nam nam & khu vuc Tay Béac (Huang et al,
2009).

Viét Nam dugc coi la mot khu vuc ¢ tinh
dia chan thip, it xay ra nhiing tran dong dat 1on,
tuy nhién lich sir cho thay van con c6 su hoat
dong boi sy xuét hién cua cac tran dong dat kha
manh. Nhiing trén dong dat nhu véy da gdy thiét
hai nang né nhu cdc tran dong dat xay ra ¢ Tay
Bac Viét Nam gan Bién Bién trong thang 11 nam
1935 va Tuan Gido ngay 24 thang 6 nim 1983

(Nguyén Pinh Xuyén va L& Tt Son, 2005).
Nhiing tran dong dat nay da phé huy céc toa nha
va cac cong trinh trén dién tich hang ngan km?,
Ngoai ra con c6 cac tran dong dat lién quan dén
cac dat gy nho va hoat dong ndi lira xay ra ngoai
khoi mién Trung Viét Nam. Su phat trién kinh té
dong nghia v4i ngay cang ¢ nhiéu tda nha cao
tang va cdng trinh 16n dang dwoc xay dung trong
céc thanh phd o Viet Nam. Vi vay viéc phan tich
mbi nguy dia chin va giam nhe thiét hai s& ngay
cang quan trong trong tuong lai gan.

Trong bai béo nay, ching toi giéi thiéu vé
mang tram dia chan dai rong nam trong dé tai
hop tac giita Truong Pai hoc M6 - Dia chat, Ha
Noi, Viét Nam va Truong Pai hoc Pong Té,
Thuong Hai, Trung Quéc. Két qua tin hiéu dong
dat thu duoc tir mang tram trén. Pong thoi sir
dung sb liéu thu dugc dé tién hanh phan tich phd
vi dia chan, nham danh gia cac ngudn vi dia chan
anh huong 1én tin hiéu thu duoc.

2. Lap dit mang tram, van hanh va thu thap
tai ligu dia chan

Nam 2009, chling t6i tién hanh lap dat 4 tram
dia chan dai rong tai Phi Tho, Vinh, Quy Nhon
va Ninh Thuan, Viét Nam (hinh 1). Cac Sensor
su dung tai cac tram la Guralp CMG 2ESPC ¢6
thé thu duoc chuyén dong caa mat dat vai dai tan
s6 dap ung 120s-50Hz. Tin hiéu thu dau ra tir
sensor duoc ghi bang bo sé héa Guralp CMG-
DM24, tin hiéu dugc ghi lién tuc va s hoa voi
tan s6 ldy mau la 100 mau/gidy (twong ung véi
budc mau hoa At = 10ms) va duoc luu trit trong



6 cang 40Gb di kém véi bo sb hoa. Thoi gian cua
tram dia chin dugc dong bo voi thoi gian cua
thiét bi dinh vi GPS dam bao cho tram dia chan
khong bi sai léch vé thoi gian GMT. H¢ thong
tram dia chan sur dung nguon dién 12V cung cap
bdi mot dc-quy duoc nap bai hé théng pin ning
lrong mat troi dam bao cho tram hoat dong lién

tuc. Thang 4 nam 2011 chdng tdi tién hanh lap
dat thém 2 tram dia chan st dung sensor Guralp
CMG 3ESPC va b sb hda Guralp CMG-DM24
tai Ha Tinh va Phu Yén v&i muc dich lam day
thém mat d6 mang tram dia chan, phuc vu tét hon
cho viéc nghién cuu.
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Hinh 1. Ban do toa dé cac tram dia chdn va chdn tam déng dat. Cac tam gidc mau den la vi tri cac
tram dia chan dwoc ldp dat tai Viet Nam theo hop tac giira Truong Pai hoc M6 - Pja chdt va
Trueong Pai hoc Pong Té. Hinh vuéng mau den 12 i tri tram dia chan Pa Lat. Céc hinh tron mau
den 12 vj tri cia cac trdn dong dat 1an can thu dwoc tir mang tram dia chan trén

Mang tram dugc van hanh baoi ca hai phia
Truong Pai hoc M6 - Dia chat va Truong Pai
hoc Bdng Té trong viéc duy tri su hoat dong tét
ctia mang tram va thu thap s liéu. S6 liéu duoc
thu thap 2-3 lan trong nam. S6 liéu goc duoc thu
thap dudi dang duéi mo rong GCF va sau do
dugc chuyén sang dinh dang SAC thong dung
trong dia chan hoc.

Trong qué trinh tién xir Iy s6 liéu, ching toi
da xdy duyng mot chuong trinh ty dong cat tin
hiéu dong dat dua trén danh muc dong dat sin
¢6. Vi chuong trinh nay, chiing ta c6 thé nhanh
chong thu duoc bang ghi dong dat caa mot hay
nhiéu tran dong dat bat ky. Trong d6 chung t6i
da tién hanh chon loc dé cit cac bang song cua
cac tran dong dat dia phuong va khu vuc trong

thoi gian tir cudi nam 2009 dén nam 2013. Toa
d6 cua cac tran dong dat duoc biéu dién trong
hinh 1. Trong hinh 2 1a mét sé vi du tin hiéu dong
dat ghi duoc bang mang tram dia chan trén. Hinh
2 (a, b) la tin hiéu cua 2 tran dong dat khu vuc co
khoang c&ch chan tam trong khoang (1700-2000)
km nam & gan Pai Loan, chling ta c6 thé d& dang
phan biét tin hiéu séng doc P, s6ng ngang S va
s6ng Mat trén bang ghi dia chan. Hinh 2 (c) la tin
hi¢u cua tran dong dat dia phuong xay ra tai tinh
Quang Nam. Vi nhirng bang song cua ca nhirng
tran dong dat dia phuong, khu vuc cling nhu cac
dong dat xa c6 thé phuc vu hiru ich cho cac
nghién ctu vé 16p vo trai dit ciing nhu nhitng
nghién ctru vé ciu trdc sau cho cac nghién ciu
tiép theo.
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Hinh 2. Bing ghi séng déng dat thu dwot tir mang tram trén. (a, b) la tin ‘hiéu cua 2 trgn dong dat
khu vie ¢6 khodng cach chan tam trong khodng (1700-2000) km, nam ¢ gan bai Loan;
(c) la tin hi¢u cua tran dong dat dia phwong, xay ra tai tinh Quang Nam

3. Phan tich nhiéu dia chan
3.1. Cé4c nguén nhiéu dja chan

Dit liéu dia chan chat luong cao 1a rat quan
trong trong cac nghién ctru dia chan. Tuy nhién,
c4c tin hiéu cua tran dong dat dugc ghi nhan boi
c4c tram dia chan ludn bi anh huéng bai nhidu
dia chan trong mdi truong xung quanh trong mot
bang tan rong. Trong so tat ca cac loai nhiéu dia
chan, phd bién nhat va noi bat la nhidu do mai
trudng xung quanh duoc goi 1a nhiéu vi dia chan
(microseism), d6 1a ning luong c6 ngudn gbc tir
séng bién va gi6 giy ra trong cic dai duong
(Longuet-Higgins, 1950; Hasselmann, 1963;
Webb, 1992; Bonnefoy-Claudet et al, 2006;.
Bromirski, 2009). Phé cua nhiu vi dia chan dién
hinh bao gom hai dinh phé. Cac nhidu vi dia chin
don tan (Single Frequency Microseism SFM) c6
chu ki (10 — 25)s twong ung vai dai tan trong
khoang tur (0,04 — 0,1)Hz, ching dugc tao ra ¢
vung nudc nong gan bd bién, noi song bién
twong tac truc tiép voi day bién déc

(Hasselmann, 1963). Song dia chan duoc tao ra
tir co ché nay thuong c6 chu ky tuong dwong voi
song bién.

Cac nhiéu vi dia chan thir cap c6 bién do Ion
hon nhiéu trong dai tan (0,1 - 0,3)Hz dugc goi 1a
nhiéu vi dia chan tan s kép (Double Frequency
Microseism DFM). NG dugc tao ra boi sy tuong
tac cua hai séng bién chuyen dong nguoc chiéu
v6i cung chu ki. Nhiing bién dong vé &p suat tai
day dai duong la ket qua cua nhiing tuong tac
nay, voi tan s6 gip doi tan sb cua song bién,
chung di xubng day bién nhu 1a song dia chan va
tré thanh ngudn song vi dia chan tan sé kép DFM
(Longuet - Higgins 1950).

Mot loai nhidu dia chan nita ciing thuong
xuyén xuat hién trong bang ghi dia chan d6 1a
nhiéu dia chan do cac hoat dong cia con nguoi.
Do dic diém cac tram dia chan tai Viét Nam
thuong duoc dit tai khu vuc gan noi dan cu sinh
séng dé co thé dam bao thiét bi duoc bao vé an
toan. Vi vay, anh huong cua nhiéu do con nguoi



cling duoc ghi nhan trén cac bang ghi dia chan véi
chu Ki nho hon 1s.
3.2. Két qud phan tich nhiéu vi dia chan

Ching toi sir dung sb liéu dia chan trong
khoang 1 ndm cua 3 tram dia chan: Pha Tho, Quy
Nhon va tram dia chan Pa Lat. Trong d6 tram
Pha Tho gan noi thudng xuyén xay ra cac tran
dong dat phia Tay Bic Viét Nam con tram Quy
Nhon dugce dat gan bién, noi it xay ra cac tran
dong dat. Hai tram dia chan nay nam trong mang
tram dia chan cua hop tac giira Truong Dai hoc
Mo Dia chat va Truong Pai hoc Pong Té. Tram
Da Lat 1a mot tram quéc té da duoc cong bé sb
liéu trén céc trang web, ching to6i da tai s6 liéu
tur trang web caa IRIS (Incorporated Research
Institutions for Seismology).

Ngoai viéc phan tich sb liéu cua ca nam, dé
danh gia su thay d6i ciia cudng do nhidu dia chan
theo thoi gian, ching toi tién hanh phan tich,
danh gia sy khéc biét cua pho mat do nang luong
nhiéu theo mua (mua Bong va mua He).

Chang téi sir dung phuong phap phan tich
Ham mat d6 xéac suat (Probability Density
Function - PDF) (McNamara va Buland, 2006).
Khac vé6i cac phuong phap phéan tich nhiéu
truyén théng (vi du nhu Peterson et al. 1993;
Stutzmann et al. 2000), phuong phap nay biéu
dién su phan b ciia mat do pho ning lugng dia
chan (Power Spectral Density - PSD) d6 1a cac
ham phan bé mat do xac suat (PDF) ciia phd ning
lwong theo tan sé, trong do co nhiéu vu diém hon
cac phuong phap truyen théng. Nhu chung ta biét
c4c tin hiéu do dong dat thudng co Xac suat xuat

hién thap vi it xay ra va nd khdng anh huong dén
tinh xac suat cao cua nhiéu vi dia chan xung
quanh. Do d6 ta khdng can phai chon loc s6 liéu
dé loai bo cac tin hiéu cua céc tran dong dat. Hon
nira, ta sir dung cua mot loat cac ham phan bd
mat d6 phd nang luong PSD thay vi st dung mot
ham phan b mat do phd nang lwong PSD duy
nhét, do d6 né cung cap nhiéu thdng tin va c6
tinh thong ké tét hon.

4. Két qua va thao luan

Bing viéc phan tich sy phan bé cia mat do
phd ning luong tin hiéu dia chan ghi duoc tai 3
tram dia chan trong khoang 1 nam (hinh 3), cho
thay mat do nang lwong nhiéu vi dia chan c6 gia
tri hau hét nam trong khoang gidi han cia mo
hinh nhiéu (Peterson, 1993), trong dé tai chu Ki
Ién hon 1s mat d nang lwong nhiéu tai tram Quy
Nhon cao hon nhiéu so véi tram Da Lat va tram
Phi Tho. Theo céc két qua phan tich thu duoc tir
3 tram dia chan cho thay nhiéu vi dja chan don
tan (SFM) thé hién kha rd nét trong khoang chu
ky tir (10-25)s vai dinh pho & 20s; trong khi d6
nhiéu vi dia chin tan sb kép (DFM) phan bd
trong khoang chu ky tir (3-10)s véi dinh pho ¢
6s.

Trong khoang chu ky I6n hon 1s mat d6 phd
ning lugng cta nhiéu tai tram Quy Nhon 16n hon
nhiéu so vé&i hai tram Pa Lat va Phi Tho 1a do
tram Quy Nhon nam & gan bo bién, chiu tac dong
manh caa nhitng anh hudng do gi6 va séng bién.
Céc tram nam sau trong dat lién ciing chiu anh
huéng caa cac tac dong do song bién nhung véi
cuong d6 nho hon.

RM.DLV.-- BHZ : 19441 PSDs
01-JAN-2010/31-DEC-2010

VT.PTCN.--.BHZ : 13004 PSDs
19-NOV-2009 / 19-AUG-2010

VT.QNCN.--.BHZ : 12265 PSDs
19-NOV-2009 / 08-DEC-2010
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Period (Sec)

Hinh 3. Hinh dnh phan bé mdt dé phé nang lwong tai 3 tram Da Lat, Phl Tho va Quy Nhon véi s6
lieu dia chan trong khodng 1 nam. Hai dwong ddu cham mau trang la giéi han vung tdp trung chu
yéu néng lwong, 2 dwong lién mau xam 1a mé hinh nhiéu thap (NLNM) va md hinh nhiéu cao
(NHNM). Puwong lién mau den la dwong di qua mdt do ndng lwong cao nhat tai méi chu ki (Mode)
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Tuy nhién, tai chu ky (0,1-1)s mat do phd
nang luong cua nhiéu tai tram Pha Tho lai cao
hon nhiéu so véi hai tram Da Lat va Quy Nhon.
Trong khoang chu ky nay chu yéu la nhidu do
hoat d6ng cua con nguoi. Tram dia chan Quy
Nhon duoc dat tai mot vung cé hoat dong dia
chan thip dia diém cach xa khu dan cu. Trong
khi d6 tram dja chin Pha Tho nam gan véi khu
vuc Tay Bic Viét Nam 1a noi ¢6 hoat dong dia
chan manh va nam tai mot nga ba duong qudc 16
noi dan cu tap trung kha dong.

Hinh 4 thé hién mat d6 pho ning luong nhiéu
cuaa cac tram trong mua He (hang trén) va mua
boéng (hang dudi). Trong khoang chu ky (1-20)s,
bién do caa mat d6 phd nang luong trong khoang
thoi gian mua He tai tram Pha Tho 1a nho hon so
véi khoang thoi gian mua Bong, tai tram Pa Lat
va tram Quy Nhon su chénh Iéch nay la rd rét.
Piéu nay lién quan dén su hoat dong cua song
bién tai bién Pong trong cac thang mua Pong va
mua He la khac nhau.

Theo céc nghién ctru trude day, khi hau ¢
bién Pong chiu anh husng két hop bai gio mua
DPong A va gio mua An D6 (Wang and Li, 2009).
Ching anh huéng dén Bién Péng véi do manh
va thoi gian khac nhau. Vao mua Bong, gié mua
Pong A anh huong manh & bién Dong va Tay
Thai Binh Duong, kéo dai tir cuéi mua Thu dén
dau mua Xuan. Vao mua Hé va ma Thu tir thang
5 dén thang 10, Bién Dong bi anh huéng cha yéu
boi gi6 Tay Nam. Ap luc cua gi6 tai gitra bién
bong trong thang 12 trung binh vao khoang (0,2
- 0,3) N/m?, va giam xudng con 0,1 N/m? vao
mua Hé (Chu and Wang, 2003; Xie et al, 2003).
Chinh nhiing anh huéng caa khi hau trong bién
Pong la nguyén nhan chinh dan téi su khac biét
vé bién do ctia ham mat d6 phd niang lugng nhiéu
theo mua trong khoang chu ki (1-20)s. Mat khéc,
trong khoang chu ki nho hon 1s gan nhu khong
cé su khac biét gitra cac thang trong mua Béng
va mua He.

RM.DLV.--.BHZ : 4649 PSDs
27-MAY-2010 / 28-AUG-2010

T Mode )

VT.PTCN.--.BHZ : 4008 PSDs
28-MAY-2010/ 19-AUG-2010

VT.QNCN.--.BHZ : 3586 PSDs
28-MAY-2010 / 19-AUG-2010

— Mode
! 200 i ! L

0.1 1
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| |
10 100 179 0.1 1 Z0 100 79
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RM.DLV.-- BHZ : 6604 PSDs
01-JAN-2010 / 10-APR-2010

VT.PTCN -- BHZ : 4963 PSDs
19-NOV-2009 / 02-MAR-2010

VT.QNCN -- BHZ : 3646 PSDs
19-NOV-2009 / 08-FEB-2010

Period (Sec)

Per od (Sec)

]

Period (Sec)

Hinh 4. Hinh dph phan bé mdt dg phé nang lirong tai 3 tram Pa Lat, Pha Tho va Quy Nhon véi sé
liéu dia chan trong khodng khodng thoi gian mua He (hang trén) va miia Pong (hang dudi)
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Két luan

Bai bao la két qua nghién ctu cua dé tai hop
tac gitta Truong Pai hoc M6 - Bia chat, Ha Noi,
Viét Nam va Truong Pai hoc Bong Té, Thuong
Hai, Trung Quéc, qua d6 ching ta d3 c6 mot co
s& dir liéu dia chan tbt. Céc tin hiéu dong dét dia
phuong va khu vuc ciing nhu céc tran dong dat
xa thu dugc kha rd rang, cung vai tin hiéu cua
nhiu mdi trudng duoc ghi trén cac tram dia chan
1a co so dit liéu quy bau dé ching ta thuc hién
nhitng nghién cuu tiép theo.

Viéc phan tich su phan bé mat o pho ning
lugng cua nhiéu modi truong dd lam sang to
nhitng anh huong cua nhitng nguon nhidu dia
chan khac nhau Ién tin hiéu dia chan thu duoc.
Qua d6 cho thay cac tram dia chan dat gan bo
bién chiu tac dong manh cua séng bién trong
khoang chu ki (1-20)s.

Cuong d6 nhidu tai cac tram dia chan trong
cac thang mua Pong 1a cao hon cac thang mua
Heé do anh huong caa khi hau va céc loai gié mua
tac dong 1én bién Pong. Nhiéu do céc hoat dong
ctia con ngudi ciing dugc phan tich dé c6 phuong
an khac phuc trong viéc xir ly s6 liéu.

TAI LIEU THAM KHAO

[1]. Bonnefoy-Claudet S, Cotton F, Bard PY,
2006. The nature of noise wavefield and its
applications for site effects studies: A literature
review. Earth-Science Reviews 79(3): 205-227
Bromirski PD (2009) Earth vibrations. Science,
324:1026.

[2]. Chu PC, Wang G, 2003. Seasonal variability
of thermohaline front in the central South China
Sea. Journal of oceanography 59(1): 65-78.

[3]. Hasselmann K, 1963. A statistical analysis
of the generation of microseisms. Rev Geophys
1: 177-200.

[4]. Huang, B.S., T. S. Le, et al, 2009. Portable
broadband seismic network in Vietnam for
investigating tectonic deformation, the Earth’s
Interior, and early-warning systems for
earthquakes and tsunamis, J. Asian Earth
Sci., 36, 110-118.

[5]. Longuet-Higgens M, 1950. A theory of the
origin of microseisms. Phil Trans R Soc 243: 1-
35.

[6]. McNamara D, Boaz R, 2006. Seismic Noise
Analysis System Using Power Spectral Density
Probability Density Functions - A Stand-Alone
Software Package Rep

[7]. Molnar, P., England, P., Martinod, J., 1993.
Mantle dynamics, the uplift of the Tibetan
Plateau, and the Indian monsoon. Rev. Geophys.
31, 357-396.

[8]. Nguyen, D.X., Le, T.S., 2005. Seismic
hazard assessment for Vietnam Territory. In:
Proceeding of the 4th  Conference of
Vietnamese  Association of Geophysics,
Publishing House of Science and Technology,
Hanoi, Vietnam, pp. 281-304.

[9]. Peterson J, 1993. Observation and modeling
of seismic background noise. U.S. Geol Surv
Open-File Rept 93-322: 1-95.

[10]. Stutzmann E, Roult G, Astiz L, 2000.
Geoscope station noise level. Bull Seismol Soc
Am 90: 690+701.

[11]. Tapponnier, P.G., Lacassin, R., et al, 1990.
The Ailao Shan/Red River metamorphic belt:
tertiary left-lateral shear between Indochina
and South China. Nature 343, 431-437.

[12]. Wang P, Li Q, 2009. The South China Sea:
Paleoceanography and Sedimentology  (Vol.
13). Springer.

[13]. Webb SC, 1992. The equilibrium oceanic
microseism spectrum. J Acoust Soc Am 92:
2141-2158.

[14]. Xie SP, Xie Q, Wang D, Liu WT, 2003.
Summer upwelling in the South China Sea and
its role in regional climate variations. J Geophys
Res 108(C8): 3261.

(xem tiép trang 5)

11



SUMMARY
Influence of several types of environment noise on passive seismic data analysis
Le Khanh Phon, Tran Danh Hung, Hanoi university of Mining and Geology.
Le Ba Manh, Ting Yang, Mei Xue, Tongji University, Shanghai, China.

The paper presents and analyses the types of seismic noise specially microseism in earthquake data
analysis. The results evaluated the effects of noise due to wave period (1-20) seconds for the stations
located near the coast and interference due to the operation of human with wave period is less than 1
second for the station to be located near where residents. In addition, the paper also shows stated
urgency of research earthquake on the territory of Vietnam base on cooperating project between the
University of Mining and Geology and Tongji University Shanghai, about the station installation,
operation and natural earthquake data analysis.
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