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Abstract:

Central Asia is located in a tectonically active and complex region. The area is characterized by high levels of seismicity, and
many catastrophic earthquakes have occurred. Central Asia also contains or is within regional distances of many of the world’s
nuclear test sites. Seismic networks in the region were developed during Soviet times, with each republic operating independent
networks with standardized processing and analysis. The current distribution of seismic networks generally remains the same,
though networks are now national and operated by independent countries. From Soviet times until today, most bulletin and
event data were not fully exchanged between Central Asian networks. The fact that only subsets of event data were routinely
exchanged and used has hindered all aspects of seismological research in the region, such as investigation into regional Earth
structure, calculation of event parameters, incomplete seismic risk assessment, etc. To improve all aspects of seismological
research and knowledge in Central Asia, we are merging bulletin data from the networks of Kyrgyzstan, Tajikistan, and
Kazakhstan into a single database. Following completion of the database, all events will be relocated, and the completed
comprehensive bulletin will be submitted to the International Seismological Centre for inclusion into the global database.

Location:

Central Asia (Figure 1) has a long history of seismic network operations
from the 1950’s through present. For most of this time period, operations
were analog and bulletins do not exist in digital format. The archives in
Central Asia (Figure 2) retain the hard copy analysis for decades of network
‘ | . recordings, likely containing several million phase-time picks and
] o amplitudes.
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- Figure 2. Seismogram archive in
— Kyrgyzstan showing original bulletins in red
: binders at left, and paper seismograms at
= right. This archive is typical for the data we
~ are compiling.

Figure 1. Seismological networks
encompassing the Former Soviet Union.
This project Is assembling bulletins for
Central Asia, at lower left on the map.

Data Sources:

In addition to original network data from Kazakhstan, Kyrgyzstan, and Tajikistan, several additional digital and hard copy sources
containing historic catalogs and bulletins are incorporated (Figure 3). Although some data are duplicated across sources, each
also contains some information that is unique,
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== - Bulletin of the
Seismological Network
of Tajikistan

Earthquakes of Northern
Eurasia (1994 — Present).
Most have digital tables
on accompanying CD'’s.

Seismological Bulletin - CASRI database (digital catalog and bulletin)

Obninsk (analog) EMCA database (digital catalog)

Dushanbe City Bulletin (digital catalog and bulletin)

Figure 3: Catalog and bulletin data publications for Central Asia divided into International, Regional,
and Local sources. Some of the local sources are very difficult to find as some print runs were 50 or
less
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Procedures:

The first step in the process of the Central Asia Comprehensive Bulletin
assembly is to merge existing digital archives together and associate
events. The prepopulated file is then circulated through each network
where catalog (events only) information is added. Once there is as
complete as possible catalog, the file is again circulated and phases,
arrival times, amplitudes, etc. are added to complete the bulletin. Most
data are manually typed because the original bulletins usually cannot be
accurately recovered with character recognition (Figure 4). The historic
Central Asian data also contains several additional data fields, such as
Energy Class (K), alternate magnitude calculations, 3-component
amplitudes, etc. that are not typically found in global data, which we feel
are important to retain.

Figure 4: Original hand-written
bulletin data  from the
Tajikistan network. This type
of bulletin cannot accurately
be recovered through scanning
and character recognition, thus
It is entered manually.

Software:

To facilitate the retention of all parameters and ease of use for manual
data entry, we designed a custom software package called QuakeBase
(Figure 5). QuakeBase stores data in a SQL relational database. The
software is designed to operate on different Windows platforms without a
complex installation procedure and not requiring libraries, is simple and
Intuitive to use, Is tailored to data styles used in Central Asia networks and
archives, and allows importation of existing digital bulletins such as
EMCA, ISC, etc.

{g C:\Users\Kevin\Dropbox\QuakeBase\QuakeBase701\CAD197713.mdb (7.01) - iy El|i<_|

EventID HH|MM|SS.SS|T_Err|Latitude Longitude Qu|MinA|MajA| Alphalh_km|Err_km|Kclass| Source | Scan 1| Scan 2|Mb ~
19770101221116-00001 0 E 19770101 |22 11 16.50 39.4000 72.9600 33 10 EMCA
19770105092421-00019
19770107063110-00020
| 19770107063110-00020
19770107063110-00020
19770107063110-00020
19770108220544-00021
| 19770111022937-00002
;19770113055512-00003
19770113055512-00003
19770113055512-00003
| 19770113055512-00003
19770114154613-00004

C 19770105 09|24 21.97 | 1.19 35.7917, 77.6121 10.2419.32 73 50.0 ISC
N 19770107 0631 10.00 0.31  34.3000 70.9000 ISC 5 B‘I
N | 19770107 06 31 13.20 34.5450 70.5720 46.0 ISC 5.1
N 19770107 06|31 14.66  0.34 34.6250 70.9100 5.0 6.0 35 35.0 ISC
N 19770107 (06|31 11.10 1.34 34.5685 70.9133 3.77€ 6.562 63 10.0 ISC 5.2
E 19770108 22|05 44.87  1.55 37.3252 71.9211 13.8 21.55 67 120.0 ISC
19770111 02 29 37.00 37.5000, 56.6400 10 EMCA
19770113 05 55 12.00 38.4000, 75.5000 130 EMCA
19770113 05 55 12.00 36.8000 77.2000 33.0 ISC
19770113 0555 10.70 0. 38.1463 75.7662 8.867 13.53 72 135.0 ISC
19770113 |05 54 59.00 38.3390, 75.9670 33.0 ISC
19770114 15 46 13.00 36.7000, 71.2000 160 EMCA
19770114154613-00004 19770114 |15 46 08.00 36.4000 6S5.5000 160.0 ISC
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Station| Delta |Inv|Qu|Phase |HH|MM|SS.SS| Per.N |FMn|Amic|Amm| Per.E |FMe|Amic|Amm| Per.Z |FMz|Amic |Amm|Azimuth|Slow |[Kclass SensorTvpd_:J
MNL 5.25
MNL 5.25

WRS 5.32
[ |PsH 5.47
PSH 5.47
DDI 8.03

DDI 8.03
[ |oor 8.03
DDI 8.03
DDI 8.03

KKR 8.21
[ |no1 9.52
NDI 9.52
MAIO 13.12
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Figure 5: Screenshot of the QuakeBase data entry software. The
upper panel contains all event parameters and the bottom panel
shows phase, arrival, amplitude, etc. data for the event highlighted
on top. Many additional data fields are entered but not visible in this
screenshot

PUTTING AN END TO'NUCLEAR EXPLOSIONS
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Seismic Stations:

The seismic station metadata is a critical component of a seismological
database. For Central Asia, many seismic stations are poorly
documented, do not have international station codes assigned, and/or use
low precision coordinates. As a part of this project, when possible, we are
compiling a ‘passport’ for each station that includes station history,
previously undocumented station relocations, precision coordinates, and
calibration information (Figure 6). As a part of this project, stations not
currently in international registries will have codes assigned and we will
work with the International Seismological Centre to make parameters
available.

Station: - Chus -y \.Z'W.“ Q::ma!:m_'m:y.zmmﬁ TR om:'c\xa_:zazn. =3

Network: Kazakhstan xoumomseer C-0,V=30000, 3@ 1989 7oz soamoms Z, V=30000, 3af 1988 rog,

Alternate Codes:  Englizh - CHEK (MesmyEapoZsam 503) P
Russian - CEE (BEyTRessisi 503) B g L T p—

Figure 6: Fragment of
ey SR —— e the passport for the

Location: Abmaty region, Ili district, raral district Zhefyzen
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Notes:

Data Preservation and Error Correction:

Of utmost importance in the Comprehensive Central Asia Bulletin
assembly is the preservation of the original data and the accuracy of data
entered. We are scanning each original data document and linking it in
the QuakeBase software. All future users then have access to the original
data sheets and can review the database for accuracy and correct
typographical errors.

Conclusions:

The ongoing Comprehensive Central Asia Bulletin assembly project will
facilitate research in the region. Specifically, the resulting data, including
events (see sample in Figure 7), phase parameters, and updated station
tables, will be integrated into the International Seismological Centre
Bulletin, which will facilitate access to seismologists and the global
nuclear monitoring community. An ongoing companion project will utilize
these data to calculate Probabilistic Seismic Hazard Assessments for
each participating country. It is hoped that in the near future, colleagues
from neighboring countries can contribute data for more comprehensive
coverage of the region.
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Figure 7: The map shows a representative sample of data from the
Comprehensive Central Asia Bulletin. Events plotted are from
September, 1988, and are derived from 8 sources. Over 1000 events
are plotted, with most having occurred in Tajikistan.
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