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Synopsis

Bhutan-Himalayan district is located along the plate collision zone between Indian
and Eurasian plates, which is one of the most seismically active region in the world.
However, there is no seismic monitoring system established in the Kingdom of Bhutan,
whose territory is in the center of the Bhutan-Himalayan region. In this project, we are
establishing the first national permanent seismic monitoring network in the Kingdom of
Bhutan. We started establishing permanent seismic monitoring network of minimum
requirements which is composed of six (6) observation stations in Bhutan with short
period high sensitivity seismometers, strong motion seismometers, and broad-band
seismometers. Obtained data are transmitted to the central processing computers in the
DGM (Department of Geology and Mines, Ministry of Economic Affairs) office in
Thimphu. This seismic network is definitely utilized for not only for seismic disaster
mitigation of the country but also for studying the seismotectonics in the
Bhutan-Himalayan region which is not precisely revealed due to the lack of observation
data in the past.
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Fig.la Seismicity in the south Asia from 1960 to
2013. Earthquakes of M>=5.0 are plotted. ISC
catalogue is used. Rectangle shows the location of
Bhutan.
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Fig.1b Seismicity in Bhutan from 1960 to 2013.
All earthquakes in the ISC catalogue are plotted.
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Photo 1a Collapsed house by 2009 earthquake in
Trashingang (eastern Bhutan) (Komori, J., Pers.
Comm.).

Photo 1b Damaged temple by 2011 earthquake in
Haa (western Bhutan).
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Fig.3b Location of MFT, MBT, and MCT in
Bhutan (Drukpa D., Pers. Comm, after Grujic,
2002).

Siwalik Hills Kathmandu Valley

Gﬂﬂgﬂ‘ Basin Lesser F‘Iinmlwyw High Himalaya Tethys Himalaya
H H

B G \
G = 50

\ Z A ——
! _ MBT So MCT Erasian Plate o 5
B

- S~ Indepth
MET MI“T Ramp seismic reflector 5
30
Indian Plate
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Fig.5 Seismic monitoring network in Bhutan.
There are six (6) seismic stations. Short period
high sensitivity, broadband, and strong motion
seismometers are installed in each station.

Photo 2 Short period seismometers under
inspection in DPRI.



728D DML JE A S R R 3 Ay DA, TREEFF3EK
57, & IR IRMEF Ry ERET S, b0
HEFIL, BARENTHERL T 2R oM %%
i L CHEHT 2. Photo 212 FEDOHIER OB %
R

B AL, EHETH S Thimphu, FHREICALE T
%Bumthang, ®ifdTrashigang, 1 > FERIZE
V) Gelephu, 52 P O Samtse & [ B EE O
Samdrup - Jongkhar®&F6SICRETH I L& L
72. Z®5 5, Samtse& Samdrup - Jongkhar?d2
REBRARITIE, SER2EEICEE LMNEITL, &

LT OWEEAIT o712, FRV28U0%, A > REN% @
WLCEZETILERS DR L, SMEACIET 7k
Zﬁ“%ﬁ’(“&)é?’:&) AR EIIDGMAAHEY L,
R 264F BE T #3884 58 T L 72, Photo 3122015425

WZFERR U727 — & L P P9 3 0 Samtse D Hi R4 I 22
DI DN E T,

(2) TLA—BIRTLET—HNEBEE

FNENOBIMIRITIE, KEGEM/ SRV & EER
EMBDEDELBRY AT A EHEL, T XTOHK
& DCTERENIT 5. BohicTr—2i1%, 7—%H
N o [E & @ {5 35 ¥ 2 4L C & % Bhutan Telecom Ltd.
BTYDOEMHEM 2T ID T, BUELE»SEFTOBTOA
T4 AL TIHERT, 25 EHThimphu® DGM
DA T 4 AETIE, BION v 7R —EREHH L
TUTNVHEA LTRETSD.

T = RRHTCE, Fa— U v e TRKRF(ETH)CH
HEIf, Za— U HESIIEOEERN T —#
e v 2 7 A bk g o5 T W 5 SeisComP3
(http://www.seiscomp3.org ; ZfH 2015-06-04) %
R 5. Zhix, EBEEEETEN S5 s Elil
MR L7 e — VBRI OT — 2 2 BZ5 AT
ELEHITTHDTHD.

Fig.6lZ, FEMRICHBEBT 28m0OT 0y 7 K%
eI f;:i;o, FIRNZIE, fFROILIED WEEMEZ 5 0
TGOPSZEHEZH T DA R L T W5, FJE#
R EHEG L MEHOT — X IIWINT +—~< v b
(M6 -3, 1992) #1357 —4% v —TA/D
EI, T—HIEIWINSTFy e LTERSS.
R EF T — %1%, SEEDV + —~ v b
(https:/ds.iris.edu/ds/nodes/dmc/data/formats/ ; 2 fift
H 2015-06-04) THAHEIND. ZhbDOT—XIg,
HRET AATMAX)Z N LT, IEOBTHO A 7 «
ANBESN, ZINBEBTHEO NNy 7 R—0 Ry
FU—ZZHRE BT HEAThimphuE TIRIEEND.
Fig.7121%, 7 — W OMFEZ ~3 . SeisComP3
AT AIX, SEED7 4+ —~ > h DT — X X EEEZAF ]
BTHDIN, WINZ+—~<v bDF—FIETZFHT

Photo 3 Seismic vault in Samdrup-Jongkhar (south
eastern Bhutan).
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Fig.6 Data logging facilities installed in the
seismic vault together with the datalink between
observation site and DGM. LS7000 and DM24
show the data logger for seismometers.
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Fig.7 Outline of data processing. All the seismic
data are transmitted to the data center in Thimphu.
SeisComP3 together with WIN system are installed
in the data processing system.
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Fig.8 Intensity meter network under design.
Instruments are installed in each local government
office.
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Fig.9 Possible enhanced seismic monitoring
network which unified seismic stations of other
agencies. Red solid squares are the seismic stations
operated by DGM. Red open squares and magenta
solid square are the candidate seismic stations
planned by RIMES, and PHPA, respectively.
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