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TOM TAT: Trong bai béo nay, bang cach két hop, tiép néi cac cong b trude day, ching toi
tong hop lai lich sir gan 100 nam hinh thanh - phat trién mang ludi quan sat dong dat ¢ Viét Nam va
nhiing thanh tyu dat dugc trong diéu tra co ban vat Iy dia cau, nghién ciru dia chan, béao tin dong dat
- canh bo s6ng than g6p phan vao cong tac phong tranh giam nhe thién tai, phét trién kinh té xa hoi
phuc vu cho viéc phét trién bén viing cua dat nudc. Trai qua nhiéu giai doan phét trién, ngay nay,
mang luGi tram quan sat dong dat ¢ nudc ta da co nhitng tién bo vuot bac. Tir ldc chi ¢ mot tram
duy nhét do nguoi Phap thiét 1ap nam 1924, dén nhitng nam 70-80 cua thé ky truéc, di co 7 tram
(Phu Lién, Sa Pa, Bic Giang, Hoa Binh, Tuyén Quang ¢ phia bac va Nha Trang, Pa Lat ¢ phia
nam). Sang giai doan 1990 - 2005, mang tram dia chan ghi sé gébm 24 tram dugc hinh thanh, phan
bé trén khap 14nh thd. Bén nam 2017, ching ta da hoan thanh thiét 1ap 30 tram dia chan dai rong véi
c4c thiét bi hién dai va sir dung k¥ thuat quan trac dong dét tién tién. Hop tac qudc té trong quan sat
dong dat va nghién ctru dia chan luén duoc chl trong va song hanh trong ting thoi ky phat trién
mang tram, trong 60 ndm qua, Vién V4t Iy dia cau da co hop tac qudc té véi nhieu quoc gia, ving
lanh thé c6 nén khoa hoc phat trién (Nga Phap, Trung Quéc, Pai Bic Trung Qubc, Nhat Ban, Ba
Lan, Hoa Ky,...) va cac t6 chic qudc té c6 uy tin (UNDP PTWC, CTBTO, IRIS, ADPC,
RIMES,...). N6 gilp tiép can kip thoi vai cac hé may moc, thiét bi dia chan va ky thuat xay dung,
van hanh mang tram tién tién nhat. Ngoai nhiém vu quan sat dong dat qudc gia, trong nhiéu nam
qua, mot s6 mang tram dia phuong, tram tam thoi ciing duoc thiét 1ap phuc vu theo di, nghién ctu
dong dat ¢ cac cong trinh xay dung trong diém, cac hd thay dién, thay loi dap wng yéu cau cua thyc
tién san xuat nhu Son La, Hoa Binh, Tri An, Yaly, Séng Tranh, Lai Chau, Huoi Quang, Ban
Chat,...

Tir khoa: Tram dia chan, may dia chan, quan sat dong dat, Viét Nam.

MO PAU

Nam 1924, Tram Dia chan dau tién & Viét
Nam duoc thanh 1ap béi nguoi Phap tai Phu
Lién, Hai Phong. Nam 1957, nhan dip nim
Qudc té vé Vat 1y dia cAu, Tram dia chin Sa Pa
dugc xay dung dudi su gitp do cua Vién Dia
Vit Iy Ba Lan, ddng thoi Tram Pha Lién ciing

duogc khéi phuc hoat déng tro lai. Cling tai thoi
diém d6, Tram dia chan Nha Trang duoc thiét
1ap boi ngudi My. Trong nhiing nam 70-80 cua
thé ky 20, mang ludi giam sat dong dat & Viet
Nam goém c6 7 tram, trong do6 5 tram phan b6 &
khu vuc mién Bic (Phu Lién, Sa Pa, Bic
Giang, Hoa Binh, Tuyén Quang) va hai tram &
phia nam (Nha Trang va Pa Lat). T4t ca cac
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tram duoc trang bi may dia chan chu ky ngin
cua Lién X6 (Nga) (CK-2, CM3) va str dung hé
théng may ghi quang - co dé ghi lai tin hiéu
dong dét trén gidy anh. Mang lu6i dia chan cua
Viét Nam trong giai doan ndy cd thé phét hién
va tinh toan mot sb thdng sé cho céc tran dong
dat chi yéu xay ra & mién Bac [1]. Tran dong
dat véi M = 6,7 xay ra & Tuan Gido, Son La
nam 1983 1a mot trong nhitng sy kién I6n nhat
duoc ghi nhan bai mang ludi nay.

Giai doan 1990 - 2005, mang lu6i dai tram
quan sat dong dat qudc gla dugc tang cuong
dang ké ca ve s6 lugng va Chat lugng. Duéi su
tai tro cua T chuc Phét trién Lién Hop QUOC
(UNDP) théng qua cac Dy an VIE-84/001 va
VIE-93/002, 24 tram dia chan ghi s6 duoc cung
cap va thiét Iap trén khap lanh thé. May dia chan
trang bi cho cac tram thoi ky nay gom h¢ may
chu ky ngan LE-3D (buc) ghi tin hiéu dong dat
trén gidy nhiét va L-4C-3D va L-4C-1D (Mark
Product, Hoa Ky), tin hi¢u dong dat duoc dugc
s6 hoa, ddng bo thoi gian tir hé théng dinh vi
toan cau (GPS), ghi nhan, xtr 1y, luu trir trén
méay tinh dé ban PC boi cac chuong trinh
DP3MJ, DP16MJ va SEISAN. Mot cai tién
quan trong trong quan sat dong dat & Vigt Nam
trong giai doan nay 1a két ndi va truyén dir liéu
lién tuc tir 9 tram dia chan do xa xung quanh khu
vuc Ha Noi vé trung tam dir ligu cua Vién Vit ly
dia cau bang séng radio, xu ly tin hiéu dong dat
trong thoi gian thuc. V6i mang lusi gom 24
tram, hau hét c4c tran dong dat voi d6 lon M >
3,0 xay ra & khu vuc phia bic va M > 4,0 trén
toan lanh thd Viét Nam da dugc phat hi¢n va xu
ly [1]. Day thuc su 1a budc tién dang ké trong
linh vuc quan sat dong dat & Viét Nam.

T nam 2008, Vién Vat ly dia cau duoc
Chinh phu, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam giao thuc hi¢n du an nang cap
mang ludi tram dia chan qu0c gia phuc vu béo
tin dong dt va canh bao song than & Viét Nam.
Sau khi hoan thanh, mang tram nay phai dam
bao phat hién va xu ly tat ca c4c tran dong dat
véi do lon M > 3,5 xay ra trén dat lién va M >
6,5 & khu vuc Bién Dong. Do d6, 30 tram da
duoc phan bé trén khap lanh thé Vo khoang
cach gitra cac tram la khoang 100 km. Mang
tram dia chan dai rong da hoan thanh thiét lap
va di vao hoat dong tir cubi nam 2016. May dia

184

chén trang bi cho cac tram l1a cac hé may hién
dai, nhap khau tur hang Kinemetrics, Hoa Ky,
tin hi¢u dong dat tir tat ca cac tram dugc ket noi
internet tbc do cao va truyén lién tuc vé trung
tam dir liéu cua Vién Vat 1y dia cau. Tai trung
tam, dong dat duoc ghl nhan, xu ly tu dong
trong thoi gian thuc va dua ra cac thong so
dong dét chi trong thoi gian ngan bang chuong
trinh xi Iy tin hiéu dong dat tién tién
(SeisComP3).

Bén canh viéc van hanh mang luéi dia chan
qudc gia, mot sb mang ludi tram dia phuong
cling dugc Vign Vat ly dia cau thiét lap trong
nhicu ndm qua dé quan sat va nghién ctru dong
dat tai mot s6 cong trinh thuy dién Ién nhu Son
La, Hoa Binh, Tri An, Yaly, Séng Tranh 2, Lai
Chéu, Huoi Quang, Ban Chat,... phuc vu van
hanh an toan céc cong trinh nay.

LICH SU HINH THANH VA CAC GIAI
DOAN PHAT TRIEN MANG TRAM DIA
CHAN O VIET NAM

Nam 1924, tram dia chan dau tién & Viét
Nam do ngudi Phap xay dung tai Phi Lién, Hai
Phong, nhung sau d6 hoat dong bi gian doan do
chién tranh. Tir nam 1957 dén 1976, trén toan
lanh thd c6 6 tram duoc thiét 1ap, do 1a cac tram
Nha Trang, Sa Pa, Bic Giang, Tuyén Quang va
Hoa Binh cing véi tram Pha Lién duoc khoi
phuc hoat dong tro lai vao ndm 1957 [1]. Hinh
anh mot sb tram dia chan dau tién ¢ Vit Nam
trén hinh 1. Giai doan 1976 dén 1989, mang
ludi quan sat dong dat Viét Nam duoc bd sung
thém tram Da Lat, khoi phuc hoat dong tro lai
tram Sa Pa va tram Nha Trang May dia chéan
trang bi cho cac tram thoi ky nay la cac hé may
chu ky ngan CI'K-2 va CM3 (Lién Xb (ci)), su
dung h¢ théng may ghi quang - co, tin hi¢u dong
dét sau khi duoc khuyéch dai qua hé thong dién
ké (hinh 1g) dugc ghi lai trén gidy anh.

Giai doan 1990 - 2005, mang luéi tram dia
Chan qudc gla duogc tang cuong dang ké ca Ve
s6 lugng va chat luong. Tir nim 1990 dén
1997, duéi su tai trg cua Chuong trinh Phat
trién Lién Hop Quoc (UNDP) théng qua cac
Dv an VIE-84/001 va VIE-93/002, mang ludi
quan sat dong dat géom 24 tram duoc thiét lap,
phan bb trén khap lanh tho. May dia chan trang
bi cho toan bo cac tram thoi ky nay bao gom
cac hé may chu ky ngan (LE-3D, L-4C-3D va



L-4C- 1D) Tin hiéu dong dat ban dau dugc ghi
trén giay nhi¢t, sau do toan bo cac tram duoc
trang bi hé may ghi s, ddng b thoi gian GPS,
ghi nhan, x ly, luu trir trén may tinh dé ban
PC. Trong d6, hé théng 9 tram dia chin do xa

(f) May dia chan chu ky ngin CM3

Hinh 1. Hinh d4nh mét s6 tram dia chan dau tién ¢ Viét Nam
va may dia chan sir dung trong thoi ky nay

Mang tram dia chan qudc gia Viét Nam...

(telemetry network) xung quanh Ha Noi dugc
két ndi, truyen so ligu ve Vien Vat 1y dia cau
biang song Vo tuyen (hinh 2). Pay thuc sy la
buagc tién dang ké trong linh virc quan sat dong
dat & Viét Nam.

(g) Pien ké TK - VI
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(a) Ang ten thu - phat séng v tuyén tan so FM  (b) Hg théng thu - phat va khuyéch dai, $6 héa tin
tai Tram trung chuyén Tam Dao hiéu dong dat tai Tram trung chuyén Tam Dao

~ (e) May dia chin chu
ky ngén LE-3D;
Mark Product L-4C-
3D va L-4C-1D

(d) Hé thong thu - ghi nhan, xir Iy tin higu
dong dat tai Trung tam xu 1y so lieu,
Vién Vit ly dia cau

Hinh 2. Hé thong quan sat dong dat do xa (telemetry network)
va cac hé may dia chan st dung trong thoi ky 1990 - 2005

Véi 24 tram phan bé trén khip 1anh thd, Béc va M > 4,0 trén toan lanh thd Viét Nam
méay moc thiét bj dia chan duoc hién dai héa, mot cach nhanh chéng va kip thoi [1]. Danh
ddng bd voi cac chuong trinh phan tich, xir Iy muc dong dat thoi ky 1996 - 2005 cho thiy kha
s6 liéu nhu DP3MJ, DP16MJ, SEISAN [2]. ning ghi nhan céc tran dong dat nho cua mang
Hoat dong cua hé thong tram dia chan trong tram di dwoc cai thién hon nhiéu so voi cac
giai doan ndy, da dam bao kiém soat diy du cac  thoi ky trude va mot tran xay ra cé thé dugc ghi
tran dong dat c6 do 16n M > 3,0 trén toan mién  nhan ddng thoi boi nhiéu tram (hinh 3).
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Hinh 3. Bang ghi dong dat va cac tham s6 dong dat xir ly boi chuong trinh DP16MJ va SEISAN,
trong do: (hinh 3a, 3b, 3c, 3d) Bang ghi dong dat dugc ghi nhan boi mang tram do xa (tele) va vi
tri chan tam dong dét ciing cac thong tin cua dong dat Dién Bién M = 5,3 ngay 19/2/2001 va dong
dat 6 Luong, Ngh¢ AnM =47, ngay 7/1/2005; (hinh 3e, 3f): Bang ghi dong dat ghi nhan boi
tram dia chan Nha Trang va céc thong tin dong dat Phan Thiét - Viing Tau M = 5,3
ngay 8/11/2005 dugc xu ly bai chuong trinh SEISAN

Minh ching rd hon vé kha ning quan sat
dong dat ¢ Vit Nam qua cac thoi ky phat trién
cua mang tram, chidng tdi sir dung danh muc
dong dat 1anh thd Viét Nam va lan can tir nim
1923 dén 2006 vao xay dung céc biéu do biéu

dién phan bd dong dat theo khdng gian (hinh
4a) va biéu dién kha ning ghi nhan day du
dong dat caa mang tram (hinh 4b, 4c). Qua cé4c
biéu d6 ndy c6 mot s6 nhan xét nhu sau: 1)
Phan b dong dat trong thoi ky nay chu yéu
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xuit hign & mién Bic Viét Nam, do lon M danh muc chu yéu la c4c tran dong dét c6 do
(magnitude) dong dat ghi nhan dugc tr 2,0 - 16n M > 4,0 véi tan suat thua thot. V6i mang
6,8, chan tiéu dong dét tap trung & do sdu tir 0-  tram con thua nén thong tin dong dat trong
25 km; 2) Sé lugng va do 16n cua cac tran dong thoi ky nay it dugc ghi nhan boi cac tram dia
d4t ghi nhan tr hé théng mang tram duoc chia  €han ¢ Viét Nam, chu yéu duoc lay t nguon

thanh 3 giai doan nhu sau:

Giai doan 1, tir nam 1924 dén 1975 trong

quéc té, qua didu tra dong dat trong nhan dan
va cac tai liéu, van liéu ghi chép trong lich st

13].
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©

Hinh 4. Biéu d6 biéu dlen kha nang ghi nhan dong dat cua mang tram dia chan & Viét Nam trong
thoi gian tir nim 1923 dén 2006 [4], trong do: (a) So d6 phan bo dong dt 14nh thd Viet Nam va
1an can thoi ky 1923 - 2006; (b, c) Biéu do biéu dlen kha nang ghi nhan day du dong dat
theo tirng thoi ky phat trién mang tram

Giai doan 2, tir nam 1976 dén 1989, trén
toan lanh thd ¢6 7 tram dia chan hoat dong lién
tuc, trong d6 ¢6 5 tram & khu vuc mién Bic.
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Hinh 4b cho thay khd ndng quan sat cua mang
tram da duogc nang lén dang ké (ca vé sb luong
va do 16n cua céc tran dong dat) trong thoi gian



ndy. Vi du nhu vao nim 1983, khi dong dat
Tuan Giao M = 6,7 xay ra, so luong dong dat
ghi nhan duoc da gia tang dot bien thoi gian do,
nhung véi dong dat Di¢n Bién c¢6 d6 l6n tuong
duong (M = 6,8 nam 1935) thi khong thay nhu
vay (hinh 4b).

Giai doan 3, tir ndm 1990 dén 2005, khi
mang tram dia chin qudc gia di dugc ting
cuong Ién thanh 24 tram, thi kha nang quan sat
dong dat ¢ Viét Nam ciing duoc cai thién rd rét
ca vé s6 luong va chat lugng. Trén biéu d6 4c
cho thay sb lugng tran dong dét ting lén kha
nhiéu so véi céc thoi ky truge, vi trong giai
doan 1996 - 2005 chung ta dd c6 thé ghi nhan
dugc nhing tran dong dat c6 do l16n M < 3,0,
viéc ma véi sb luong tram it nhu trude day thi
rat kho thyc hién (hinh 4c).

Thoi ky 2006 - nay, la thoi ky co sy thay
dbi rat 16n trong quan sat dong dat & Viet Nam.
Bt dau tir nam 2008, Vién Vat 1y dia cau duoc
giao thuc hién Dy an “Tang cuong mang ludi
quan sat dong dat phuc vu céng tac bao tin
dong dat va canh bao song than ¢ Viét Nam”.
Muc tiéu caa dir n la thiét 1ap mang tram gom
30 tram dia chan dai rong hién dai trén toan
lanh thd, co kha niang ghi nhan céc tran dong
dat c6 do I6n M > 3,5 trén dat lien va M > 6,5
trén Bién Pong va lan can, phuc vu cong tac
béo tin dong dat va canh bao séng than ¢ Viét
Nam. Trong thoi gian tir naim 2008 dén 2016,
mang ludi tram dia chan qudc gia méi duoc
hinh thanh va di vao hoat dong, véi 30 tram
phan bd trén khip dat nude (hinh 5 va bang 1).
Céc tram duoc trang bi may dia chan dai rong
hién dai cua cac hdng Kinemetrics (Hoa Ky),
Guralp (Anh), véi 3 loai may dia chan chu ky
120 gidy, 40 giay, 30 gidy va dau do gia toc
(hinh 6). Tin hiéu dong dét tir 30 tram duoc két
ndi internet téc d6 cao (ADSL), truyén lién tuc
trong thoi gian thyc (real time) vé Trung tam
xir ly s6 liéu dia chan dat tai Vién Vat ly dia
cau, Ha Noi. Tai day, sb liéu duoc ghi nhan, xu
ly tuy dong trong thoi gian thuc va dua ra cac
thong sb co ban cua tran dong dat (toa do chan
tam, do sdu chan tiéu, do l6n dong dat
(magnitude),...) chi trong vong vai chuc phut
bing chwong trinh SeisComP3 [5] cia Duc
chay trén may chu. Vi vy, thong tin dong dat

Mang tram dia chdn quac gia Viét Nam...

vira Xay ra luon dugc cung cép’ kip thoi, nhanh
choéng va (;hinh xac, phuc vu toét nhiém vu bao
tin dong dat theo quy dinh cua Chinh phu.

Véi 30 tram dia chan dai rong hoat dong
lién tuc, cung cap mot co so dir lieu dong dat
day di, chat lwong cao, mang tram dia chan
hién nay dang dong gop vao nang cao tiém luc
khoa hoc cho Vién Vit 1y dia cau trong diéu tra
co ban, nghién ctu dia chin, danh gia nguy
hiém dong dat, dao tao ngudn nhan lyc ¢ trinh
d6 cao cho hién tai va tuwong lai. Gop phan
khong nho trong cdng tadc phong tranh, giam
nhe thién tai, phat trién kinh té - xa hoi cua dat
nudc. Ngoai ra, vai trd cuaa mang tram mdi
cling phan nao nang cao vi thé cua nganh Vat
ly dia cau Viét Nam ddi voi quéc té trong cac
linh vuc canh b&o sém thién tai, nghién ctru cac
tai bién tu nhién,... trong khu vuc va trén thé
gidi, gop phan vao qué trinh hoi nhap sau rong
cua chung ta trong nghién cau khoa hoc véi cac
qudc gia khac.
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Hinh 5. So @ phan bé mang tram dia chan
qudc gia hién nay (hinh tam giac) thudc Dy an
“Tang cudng mang ludi quan sat dong dat
phuc vu cong tac bao tin dong dét va
canh bao song than ¢ Viét Nam”
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Bang 2. Thong tin mang tram dia chéan quéc gia hién nay, thugc Du én “Tang cuong mang luéi
quan sat dong dat phuc vu cong tac bao tin dong dat va canh béo séng than & Viét Nam”

Loai ":ﬁm

STT TenTram Matam Vide Kinhde D@ Loaimdy Loaimdy ... ham g2
: : : : cao ghi dia chan dgt Van

MY hanh

1 Sonla* SLV 21,3252 103,9067 613  Q330HR FSBTiég /?Litifgga n:i’r?g 2009
2 Palat DLV 11,9652 1084815 1.598 Q330HR FSBTASég Aleurolite gc?:;] 2009
3 DienBién DBVB 21,3900 103,0184 4928 Q330HRS SBTASES% ((;'ﬁé':':éf) gjr’]g 2010
4 BicGiang  BGVB 21,2000 1062270 24  Q330HRS SBTASég Aleurolite gc?:;] 2010
5 E"’r‘]r;?m LAVB 20,1512 1052587 70  Q330HRS FSBTASES Clay-slate n';i’;"g 2010
6 ConCudng CCVB 19,0570 104,8558 42  Q330HRS FSBTASES% "iga,esvtgir)'e Hi,y”; 2 2010
7 BinhPinh  BDVB 13,8645 109,1110 43,8 Q330HRS EBTASES% Granit anirr?g 2010
8 Tién Yén TYVB 21,3349 107,3894 30 Q330HR lfBTAS\éSS'{' Aleurolite Hléé,n; 2 2017
9 Ha Giang HGVB 22,8167 104,9889 104 Q330HR FSI;FEESS{' Limestone Hléé,n; 2 2017
10 Hué HUVB 16,4155 107,5687 24,5 fé;;?%; E/) lfBTASé; Quartzite n';i?g 2017
11 Cén Dao CDVB 86992 1065969 88  Q330HR Fsgfég Granit n';i’r‘]"g 2017
12 Vinh VIVB 18,6499 105,6965 52,9 :5;;?%5 I; IEBTAS\I?SO':' Quartzite g‘jrr]g 2017
13 Phd Lién (P'E/B) 20,8051 106,6277 31,9 Q330HR E:f_ong Quartzite n';i;”g 2016
14 HoaBinh HBVB 20,8421 1053276 49,2 Q330HR 555_1?4 Aleurolite g'f;g 2016
15 MdcChau  MCVB 20,8336 104,6466 832  Q330HR E:f_ong Limestone Hi,yrg 2 2017
16 Muwonglay MLVB 22,0419 103,1538 229,4 Q330HR FP:E?EOSO'{' Aleurolite g'u?r:z] 2016
17 (STZ F;inn) SPVB 223450 103,843 988  Q330HR E:f_gg Limestone 2017
18 VanChan  VCVB 215758 1045943 357  Q330HR EBB E_ZEOS% Aleurolite Hlé‘;.y”; 2 2016
19 BécKan BKVB 22,1501 1058561 129  Q330HR E:AB?S% Clay-slate n"g'irr:‘g 2017
20 CaoBing  CBVB 22,6599 1062711 2358 Q330HR E:AB?S% Clay-slate ;j;g 2016
21 Lang Son LSVB 21,8526 106,7491 278 Q330HR FP:E?EOSO{' Limestone n}-giirr?g 2017
22 Vinh Tuy VIVB 22,2523 104,8989 368  Q330HR E:AB_?S% Clay-slate n:irr?g 2017
23 ThanhHéa THVB 19,8448 1057837 20  Q330HR EBBE_ZEOS% Limestone n';i’r’:g 2017
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PBB200/ Ham

25

29

24 QuingBinh QBVE 176029 1063277 18  QOMR [ Tl Clayslte | F 2015

N QNVB 153473 1087423 30  Q3WHR [COSC Grani aniﬂ’g 2015
26 Gialai GLVB 142278 107,0984 714 Q330HR OO Granit aniﬂ’g 2015
27 Nha Trang (,\TT'%) 12,3035 109,0931 58 :52?%;; FOSAY Andesite Hi,y”; 2 2015
28 BinhThuan BTVB 110502 1083101 180 Q330HR  FOO=0  Daxit H%”; 2 2015

Shon'€ BMTB 128108 1078040 288 Q3WR LU0 Bazan H%”; 2 2017
30 PhIQuy  PQVB 105511 1089476 20 Q3IHR 2D Bazan g'j:& 2017
31 TubnGido* TGVB 21,5920 1034179 570 Q330  Trilium-40  Aleurolite g'j:;} 1997

Ghi cht: Q330HRS/Q330HR: May ghi s6 do phan dai cao; STS-2.5/STS-2.0: Pau do van toc dai
rong loai 120 gidy; PBB200: Pau do van téc dai rong loai 40 gidy; FBA-EST: Pau do gia tic;
Guralp CMG-6TD: May dia chan dai rong loai 30 gidy tich hop may ghi va dau do van téc; Son La*
va Da Lat*: Thiét bj dia chin dwoc vién trg khong hoan lai boi Quy ty thac khu vuc vé séng than
cua Lién Hiép Quédc (UN-TRTF), théng qua Trung tm Phong chéng thién tai Chdu A (ADPC) nam
2009; Tuan Gi4o*: La tram dia chan quéc gia khdng thugc dy an 30 tram.

RESPONSE FUNCTION OF STS 2.5
10 3 3 3 3
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Amplitude Gn [V*s/m]
.
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T B ERERT
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| s = RESPONSE PHASE OF STS 2.5
(a) May dia chan dai rong STS-2.0, 200 . ' ' .
120 gidy, Kinemetrics, Hoa Ky

1
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Phase Qn [deg]
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e T " 10° 107 10" o 1(;D 10 10°
s 2 5 /. ‘Frequ’ency Hz. )
(b) May dia chan dai rong STS-2.5, (c) Duong dic trung tan s6 va pha clia miy dia chan
120 gidy, Kinemetrics, Hoa Ky dai rong 120 gidy STS-2.0/2.5, Kinemetrics, Hoa Ky

Hinh 6. Hinh anh c4c thiét bi dia chan dai rong lap tai 30 tram quan sat dong dét thuoc Dy an
“Tang cuong mang ludi quan sit dong dat phuc vu cong tac bdo tin dong dat va canh bao
song than ¢ Viét Nam” va cac thong so ky thuat co ban cua ching
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e e
metrozet

Amplitude

(d) May dia chan dai rong Metrozet FBB200,  (e) Pudng dic trung tan so cua may dia chan dai rong
40 gidy, Kinemetrics, Hoa Ky 40 gidy Metrozet FBB200, Kinemetrics, Hoa Ky

A

(f) Pau do gia tbc FBA-EST, Kinemetrics, (g) May ghi s6 d6 phan dai cao Q330HR va may luu
Hoa Ky trir s6 liéu Baler 44, Kinemetrics, Hoa Ky
l: 7 vt agg
E
- mn
T
i
== e s o
(h) May dia chan dai rong tich hgp may ghi va (i) Duong dic trung tan s6 va pha ctia may dia chan
dau do van tbc CMG-6TD, 30 gidy, Guralp, Anh dai rong 30 gidy, CMG-6TD, Guralp, Anh

Hinh 6. Hinh anh c4c thiét bi dia chan dai rong Iap tai 30 tram quan sat dong dat thugc Dy an
“Téang cuong mang ludi quan st dong dat phuc vu cong tac bio tin dong dat va canh bao
song than ¢ Viét Nam” va cac thong so ky thuat co ban cua ching (ti€p)
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| (j Tram Budn Mé Thuot
Hinh 6. Hinh anh cac thiét bi dia chan dai rong I3p tai 30 tram quan sat dong dat thuoc Dy an

“Tang cuong Mang ludi quan sat dong dat phuc vu cong tc bao tin dong dat va canh bao
so6ng than ¢ Viét Nam” va cac thong s6 ki thuat co ban caa chung (tiép)

HQP TAC QUOC TE VA HOI NHAP

T nhitng giai doan dau so khai, bén canh
su tam huyet cua cac nha khoa hoc Viét Nam,
ching ta da rat 00 gang trong vigc thiét lap céac
mdi quan hé qudc té va cac mdi quan hé dé
luén duoc duy tri, mo rong theo nam thang.
Mot s6 dau méoc do 1a:

Nim 1957, nhan nim Vat Iy dia cu Quéc
té, voi su giup d& cua cac nha khoa hoc Ba
Lan, Tram dia chin Sa Pa dugc thiét lap va
Tram Phu Lién (Hai Phong) dwgc khdi phuc
hoat dong tro lai. Thang 5 ndm 1983, sau dong
dat M =67 xay ra & Tuan Giao, Vién Vat ly
dia cau Ba Lan phol hop véi Vién Vat ly dia
cau Viét Nam thiét lap 3 tram dia chan tam thoi
(tram Ban Cang (BNC); Tuan Gido (TUG) va
Pha Din (PHD)) dé nghién ctu du chan cua
dong dat Tuan Giéo [6]. Nhiing nim gan day,
hop tac khoa hoc gitra Viét Nam va Ba Lan ticp
tuc phéat trién. Nam 2013, phia Ba Lan cho
muon 5 bo may dia chan chu ky ngan quan sat
dong dat kich thich & khu vuc cong trinh thiy
dién Séng Tranh 2, Bic Tra My, Quang Nam.
Sau 3 nam hoat dong, cung voi cac tram cia
Vign Vit ly dia cau da ghi nhan duoc gan 3.000
tran dong dat trong khu vuc, gop phan tich cuc
vao nghién ciru dong dat kich thich ¢ day trong
thoi gian vira qua. Nam 2016, Ba Lan tlep tuc
giri sang 9 bo may dia chan chu ky ngan cua
hang GeoSIG, Thuy Si, cung ching ta tiép tuc
nghién ctru dong dat kich thich & cong trinh
thuy dién Lai Chéu va ¢ Song Tranh 2.

(K)Tram Pha Quy, Binh Thuan

Du an VIE-84/001 va VIE-93/002 thuc
hién ¢ Viét Nam trong thoi gian tir ndm 1995
dén 2005, voi su dong gop tich cuc cua GS.
Hoang Trong Phd va cac chuyén gia cua Vién
Vit ly dia cau Strasbourg (Phap), mang ludi
quan sat dong dat qudc gia da duoc ting cuong
thanh 24 tram ghi s6. Quan tric dong dat ¢ Viét
Nam da duoc tiép can cong nghé mai, st dung
ky thuat ghi s6 va truyén tin hiéu trong thoi
gian gan thuc (telemetry network). Nho vay, s6
tran dong dat ghi nhan dugc trong thoi glan nay
dd tang lén dang ké ca vé sb lu’ong va chat
lugng, gop phan quan trong vao qué trinh phat
trién mang luéi quan sat va nghién ciu dia
chan & Viét Nam [7].

Tir nam 1999 dén 2006, xay dung hop tac
nghién ctu véi Truong Dai hoc tong hop
Tokyo, Nhat Ban, hé théng quan sat dong dat &
Viét Nam dugc |ép dat thém 6 tram dia chan
dai rong. Thoi gian sau, Co quan Khoa hoc va
Cong nghé dia bicn Nhat Ban (Jamstec) tiép tuc
hop tac véi Vién Vat 1y dia cau duy tri hoat
dong 3 bo may dia chén dai rong tai cac Tram
Sa Pa, Phu Lién va Vinh phuc vu nghién ctu
dia chan ¢ Viét Nam va khu vuc. Trong hop tac
nay, ngoai nhi¢m vu quan sat dong dat, viéc
trao doi khoa hoc gitta hai bén ludn dugc chi
trong nhim nang cao trinh do chuyén mon
nghi¢p vu cho cac can bo khoa hoc tré cua Vigt
Nam. Hang nim, mot sé can bo cua Viét Nam
duogc giri sang dao tao tai Nhat Ban, dong thoi
phia Nhat Ban cling guri c&c chuyén gia co kinh
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nghié¢m trong linh vuc nghién cau va quan trac
dja chén sang mo cac 16p hoc ngan han tai Vién
Vit ly dia cau.

Bt dau tir ndm 2005, trong hop tac nghién
ctu khoa hoc gitra Vign Vat Iy dia cau va Vién
Céc khoa hoc Trai dat (Pai Bic Trung Qudc), 24
bo may dia chan dai rong STS-2/Trillium-40, h¢
mdy ghi Q330 duoc dua vao hoat dong trén mién
Bac Viét Nam. Trai qua hon 10 nim hoat dong,
mang tram trén da thu thap duoc b s6 liéu dong
dat, co chit luong cao, rat c6 ich trong cac nghién
cau Ve dia chan nhu: Binh luong duoc vé mat cat
van téc [8], thang ning luong dong dat dia
phu’orng [9, 10], co cau chan tiéu dong dat, cAu
tric sau vo qua dat mién Bac Viét Nam. Hop tac
nay ngoai tao co hoi cho cac can b cua Vign tiép
xuc, nam bat dugc ky thuat quan sat dong dat trén
céc thiét bi hién dai con gop phan dao tao nang
cao trinh do cac can bo tré cia Viét Nam.

(c) Ham ngang dat may dia chan Tram Son La
Hinh 7. Lap dat thiét bj dia chin va vé tinh tai 2 Tram Son La va Da Lat
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Chung ta con m¢o thém quan hé va nhan
duoc sy giup d& cua cac to chic qubc té. Nam
2009, Quy uy thac khu vuc vé séng than cua
Lién Hiép Qudc (UN-TRTF), théng qua Trung
tam Phong chdng thién tai Chau A (ADPC) da
vién trg khéng hoan lai cho Viét Nam 2 tram
dia chan dai rong tai Son La va Pa Lat, nhiing
tram nay duoc két ndi, truyén sé liéu qua vé
tinh (hinh 7). Hién nay 2 tram nay thuoc mang
tram quan sat dong dat quoc gia Viét Nam,
dong gop s6 lidu dong dat vao mang ludi quoc
té thong qua Trung tdm canh béo som céc
thién tai khu vygc (Rimes) phuc vu bao tin
dong dat canh béo song than khu vuc A - Phi.
Tir ndam 2009 dén nay, Rimes di tiép nhan
hang chuc can bo khoa hoc tré cua Vién sang
dé dao tao Vé truc ca bao tin dong dat, canh
bao song than.

(d) May ghi dong dat Q330HR lap tai tram



T ngay 9-17/9/2015, Vién Vat 1y dia cAu
phdi hop voi Co quan nghién ctru dia chan Hoa
Ky (Incorporated Research Institutions for
Seismology (IRIS)) t6 chtc hoi thao vé “Quan
1y co so dir lieu mang tram dia chan” tai Ha
Noi. P c¢6 10 giang vién dén tir Hoa Ky, Pirc
va 50 hoc vién tir 20 quéc gia ¢ khu vuc Chau
A tham dy. Hoi thao da cung cip cho cac hoc
vién nhiing kién thie co ban va nang cao trong
linh vuc quan ly, van hanh mang tram quan sat
dong dat va sir dung sb liéu trong cac nghién
ctru dia chan. Hoi thdo da két thac thanh con
ruc rd, dé lai nhiéu 4n tuong tét dep cho Ban to
chuc va ban bé quéc té.

QUAN SAT DPONG DAT O VIET NAM
GOP PHAN VAO PHONG TRANH, GIAM
NHE THIEN TAI PHUC VU PHAT TRIEN
KINH TE - XA HOQI

Bén canh céc tram dia chan quéc gia, trong
tang I0c va tuy ting muc dich nghién ctu, cac
tram dia chan tam thoi duogc thiet lap dap Gng
y8u cau cua thyc tién san xuat va nghién ctu,
mit khac nd bo sung co so dir liéu dia chan cua
Viét Nam.

Viéc lap dat, van hanh céc tram quan sat
dong dét tam thoi phuc vu theo dai, nghién cau
dong dat & cac cong trinh thay dién Son La,
Hoa Binh, Tri An, Yaly da duoc Vién Vit ly
dia cau thyc hién tir nhitng ndm 80-90 cua thé
ky trudc [1]. Ngoai ra, dé phuc vu cho cac nhu
cau nghién ctru vé dao dong dong dat nham xay
dung quy pham vé xay dung trong nhiing viing
dong dat o Viét Nam, hién nay, Vién Vit ly dia
cau lap dat tng cong 30 may do gia toc dit &
mang tram quéc gia.

Ta nam 2009 dén 2012, mot he thong quan
sat dong dat dia phuong gdm 6 tram duoc b tri
xung quanh khu vuc ho thiy dién Son La nham
muc dich nghlen ctu dy bao dong dét kich thich
¢ khu vuc nay. Nam 2012, phyc vu de tai
“Nghlen ctru tac dong dia Chan kién tao dén sy
on dinh cong trinh thay di¢n Song Tranh 2, khu
vuc Bac Tra My, tinh Quing Nam”, 10 tram
guan tric dong dat dia phuong di duoc thlet 1ap
& khu vyc hd thuy di¢n Song Tranh 2, dén nay
cac tram nay van tiép tuc duoc duy tri hoat
dong. Nam 2016, mang ludi quan sat dong dat
gom 16 tram du:orc xay dung ¢ khu vuc Tay Béc
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nham nghién ctru, danh gia dong dat kich thich
ho chia trén hé thong bac thang thuy di¢n Song
Pa. T nam 2014 dén nay, Vién Vat ly dia cau
phdi hop véi Tap doan Di¢n luc Viét Nam
(EVN) j[hlet lap va van hanh 9 tram quan tric
dong dat kich thich ¢ khu vuc c&c cbng trinh
thuy dién Lai Chau, Ban Chéat va Hudi Quang,
gop phan Va0 van hanh an toan cac hd thiy dién
trén. Bat dau tir nam 2017, mot mang lugi 10
tram dong dat tam thoi duogc lp dat tai khu vuc
huyén A Luéi, tinh Thira Thién Hué nham theo
ddi hoat dong dong dat kich thich & khu vyc cac
ho thiy dién A Ludi, Huong Dién, Ta Trach,..
va nghién ctru dia chan trong khu vuec.

KET LUAN

Trong gan 100 niam hinh thanh va phat
trién, mang lui quan sat dong dat Viét Nam da
trai qua nhiéu giai doan va dat duoc mot sb
thanh tyu nhu sau:

Quan sat dong dat ¢ Viét Nam dugc hinh
thanh tir kha sém, trai qua nhiéu giai doan phét
trién, dén nay da duoc hién dai hoa véi 30 tram
quan sit dong dat bang hé may dia chan dai
rong tién tién, truyen va xir ly tin hiéu dong dat
tw dong trong thoi gian thuc qua internet va vé
tinh, Mang tram dia chan hién nay dat tiéu
chuan quoc té, du kha niang ghi nhan cac tran
dong dat c6 do 16n M > 3,5 trén dat lign va M >
6,5 trén Bién Dong va lan can, phuc vu kip thoi
cong tac bdo tin dong dat va canh bao séng
than & Viét Nam.

Hé thong quan sat déng dat & Viét Nam da
va dang ¢ nhiing dong gop quan trong trong
didu tra co ban Vat ly dia cau, nghlen ctru dia
chan,.. . phuc vu phong trgnh giam nhe thién
tai, gop phan vao phat trién kinh te - xa hoi ¢
nuéc ta. Ngoai cung cap sb lidu tuc thoi phuc
vu bao tin dong dat theo Quy ché cua Chinh
pht, con phuc vu nghién cau, quy hoach khang
chan cho vung, 1anh tho Viét Nam. Két hop véi
mang tram tam thoi, theo doi hoat dong dong
dat kich thich giGp van hanh an toan cac ho
thuy dién lIon nhu Son La, Hoa Binh, Lai Chau,
Tri An, Yaly, Hudi Quang, Ban Chat Nam
Chién, Song Tranh,..

Hop tac quoc té trong linh vuc quan sat
dong dat dugc bit dau tir nim 1957, den nay,
trai qua hon 60 nim, chung ta di c6 méi quan
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hé vai nhiéu quéc gia co nén khoa hoc tién tién
(Nga, Phéap, Trung Qudc, Nhat Ban, Ba Lan,
Hoa Ky,...) va c4c to chirc qudc té co uy tin
(UNDP, PTWC, CTBTO, IRIS, ADPC,
RIMES,...). Qua hop tac qudc té, mang tram
quan trac va nghién ciru dia chan ¢ Viét Nam
ting budc duoc cai thién, hoi nhap véi khu vuc
va thé giai.

Tuy nhién, muén kiém soat day da ché do
dong dat, nghién Ctru cac dac trung dong luc
cua chan tiéu va tién toi nghién ctu dy béo
dong dat rat can: 1) B6 sung thém cac tram ¢
khu vuc Nam Bo va trén bién, hién nay van con
qua thua nén khé ghi nhan céc tran dong dat
yéu; 2) Tiép can cac phuong phap xu Iy, phan
tich tién tién, cha trong khai thac cac song dia
chan; 3) Tap trung dao tao doi ngii ké can,
ngudn nhan lyc cho tuong lai.
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THE VIETNAM NATIONAL SEISMOLOGICAL NETWORK:
ESTABLISHMENT AND DEVELOPMENT

Dinh Quoc Van, Nguyen Xuan Anh, Nguyen Xuan Binh, Le Huy Minh, Nguyen Van Giang,
Nguyen Le Minh, Nguyen Tien Hung, Le Quang Khoi, Nguyen Ngoc Thuy, Le Tu Son, Dinh
Doan Phung, Doan Thi Ngoan, Nguyen Danh Dung, Nguyen Thanh Binh

Institute of Geophysics, VAST

ABSTRACT: In this article, by combining/following previous publications, we summarize the
history of nearly 100 years of development of the Vietnam seismological network and its
achievements in earthquake monitoring and seismological research to contribute to prevention and
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mitigation of natural disasters and sustainable development of the country. Earthquake observation
in Vietnam has gone through many stages of development, the first seismic station was established
in Sapa by the French in 1924. In the years of 70-80s of the 20™ Century, the earthquake
monitoring network of Vietnam consisted of 7 stations, including five stations distributed in the
Northern part (Phu Lien, Sa Pa, Bac Giang, Hoa Binh, Tuyen Quang) and two stations located in the
south (Nha Trang and Da Lat). In the period from 1990 to 2005, the national seismological network
with 24 digital seismographs and short-period sensors was created and distributed throughout the
country. Today, earthquake monitoring in Vietnam has made great progress, the new seismological
network with 30 broadband stations with advanced earthquake monitoring technology been
established completely in 2017. The international cooperation on earthquake monitoring and
seismological research is always promoted and expanded, over the past 60 years, IGP has
collaborated with many scientific organizations from different countries such as Russia, France,
China, Japan, Poland, The United State of America,... and prestigious international organizations as
UNDP, PTWC, CTBTO, IRIS, ADPC, RIMES,.. Through these cooperations, many research
projects have been done and Vietnamese seismologists have been trained and educated at different
levels that help to improve their knowledge earthquake monitoring and seismological research.
Besides operating the national seismological network, some local seismic networks have also been
established by Institute of Geophysics for many years to monitor and study induced seismicity in
some reservoirs of hydropower dams such as Son La, Hoa Binh, Tri An, Yaly, Song Tranh, Lai
Chau, Huoi Quang, Ban Chat,...

Keywords: Seismic station, seismic instrument, earthquake mornitoring, Vietnam.
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