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Abstract

Abstract records the whole process of the construction of the
Sino—American cooperative project CDSN, introduces in detail its
equipments, characteristics,and new type of data source, as well as
the method of compilation and playback of the network day tapes.
Reports and recommendations for the use of CDSN data in
seismological studies by domestic and foreign scientists using digital
seismograph observations during the testing period were also collec
ted for the reference of geophysicists.
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FOREWORD

From October 21st o 2%th, 1537, the State Seismological Bureau (SSB) ol
China and U.S. Geological Survey (USGS jointly examined and accepted the
Sino--American cooperativ Chins Diigital Seismograph Network (CDSN). An
internationa group of ssismologists from: U.S.A., France, Federal Republic
Germany, Norway and China appraised techuically the China Digital Seisino-
graph Network.

The technical appraisal and acceptance of the seismographic network con-
tains ihe following items: '

1. Examined the Sino—American Joint on CDSN and the Reports on the
Testing of the Seismographic Network; ‘

2. Examined on the spot the working condition of the hard— and softwares
of the network at the network maintenance center, the data administration
center, and Beijing, Lanzhou and Sheshan stations.

3. Listen to the opinions of the data users, visited CDSN construction ex-
hibition, listened to reports from Chinese and U.S. experts taking change the
research item and executed technical investigations—organized technical mem-
bers of both sides at the two centers to carry out technical reply, to demonstrate
manipulation and to query on the spot, in order to thoroughly grasp the overall
conditions of the network of stations.

4. After the inauguration ceremony, Chinese and foreign experts ex-
" changed scientific views of the works.

‘The Sino—American joint group examined the capability of the network.
The purpose of the compilation of this book is to introduce the process of con-
struction of CDSN and to sum up our experience, in.order to facilitate the users
to have a géneral understanding, and to promote the extensive use of the new
tape of data. _ .

This pamphlet “The Collected Papers of China Digital Seismograph Net-
work” is mainly composed of three parts. Documents concerning the establish-
ment of CDSN, including the “ AGREEMENT-IN-PRINCIPLE® between
the State Seismological Bureau of the People’s Republic of China and the U S.

Geological Survey of the Department of the Interior for the China Seismograph -

Network under Annex 1 of the PRC-US Cooperative Protocol in Earthquake
Studies, are collected in Part I. It also contains the Sino—American joint report
of CDSN, the report of the establishment of CDSN, the report of the facilities
of CDSN, all of them show the implementation of the agreement, the technical
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design posl of the project and the achievement obtained. In addition, the tech-
aice! appraisal of the international specialist group, and the spseches given by
officials and caperts of both sides during the CDSN check and accepiance are
=10 inctudad in this book. These are actually their conclusions to the CIDEN.
The 2nd part contains reports of testing during the test—run pericd of the
N ,‘ the technical management, and the evaluation of the data aua'ity. The
testiing reports collected in this part are the supplementary report of some
CDENW equipmient by using different methods. Part three are reports of ex-
changing expericnces and research papers. Seismologists and experts of tac in-
sernstronal specialists group gave their valuable suggestions on nsing digital da-
1 i their speechzs. Keports of these specialisis collected here are produesa and
translazed from tape recerdings of their speeches made in a seminar held in Beiy
ing. Some places in these reports are certainly not quite accurate,. 5ol they will
be very helpful to us in the further study using the new type of data. But those
speeches made in Lanzhou city by members of the specialist group are not in-
cluded in this bool, because no recording was done during that seminar.

“The Collected papers of CDSN”, “Records of Construction of CDSN”
and “video recording tape” are the summary and record of the check and ac-
ceptance activity. It basically reflects the construction procedure of the CDSN
all sidedly. We apologize for not including those technical reports written by
Chinese and American scientists and, technicians, which were not yet approved
by their respective governments to be published. We heartily hope that the
readers will fully utilize this new source of data in their study, and give sugges-
tions for further improvement and perfection of our work.

This book was directed by prof. Qu kexin and completed by Zhou
Gongwei, Mu Qiduo, and Zhang Boming. Due to the hurriedly in time, any
suggestion concerning the inappropriateness of the book will be gratefully ap-
preciated.
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‘AGREEMENT-IN-PRINCIPLE” BETWEEN THE
STATE SEISMOLOGICAL BUREAU OF THE
PRC AND THE U.S. GEOLOGICAL SURVEY
FOR THE CHINA DIGITAL SEISMOGRAPH

NETWORK UNDER ANNEX 1 OF THE
PRC-US COOPERATIVE PROTOCOL
IN EARTHQUAKE STUDIES

General

1. The State Seismological Bureau of the PRC is planning to establish the
China Digital Seismograph Network (hereinafter referred to as CDSN) in order
to generate a high—quality national seismic data bast that will be useful for a
variety of rescarch applications; hence, design emphasis will be placed on
achieving wide dynamic range and bandwidth, on the validation of the data
with respect to timing, calibration, and linearity, and on ling—term operational
reliability. The purpose of this cooperative project between the State
Seismological Bureau and the U.S. Geological Survey (herein—after referred te
as the PRC side and the US side) is to cooperate effectively in design, construc-
tion, installation, operation, and maintenance of the CDSN, to share the net-
work data; and to conduct joint scientific research using to share the network
data; and to conduct joint scientific research using the network data. These ac-
tivities are subject to the continuing availability of funds on both sides.

2. The CDSN will consist of a network of nine sets of digital seismograph
systems, a data management system, and a depot maintenance center. The de-

_sign of all these systems will be based on a jointly—approved “Instrumentation

Plan for the China Digital Seismograph Network” (Appendix I). The US side
will be responsible for implementing the instrumentation plan. Both sides un-
derstand that some equipment changes may become desirable or necessary as
development progresses. The PRC side will have the opportunity to review any
major revisions to the that may become necessary during the development
phase.

3. In order to facilitate the implementation of the project, both sides agree
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to combine the procurement of the data system equipment in such a way that
each side provides a portion of the equipment for each data system. The equip-
ment to be purchased by the PRC side is listed in Appendix I, Attachment 2.
Within the conditions of paragraph B above, the US side will purchase the
equipment listed in the Appendix I, Attachment 1 equipment list except that
listed in Appendix I, Attachment 2. For purposes of property management, the
PRC side will be providing five of the nine data systems. The cost of the equip-
ment, software, and other necessary initial expencese for the entire project (in-
cluding the data management system and the depot maintenance center) will be
shared about equally.

4. Distribution of US—supplied stations: The four US—supplied stations
will be those installed at Beijing, Kunming, Lanzhou, and Mudanjiang. A
borehole secismometer will be installed at the Lanzhou Station. Mutually ac-
ceptable alternate sites may be chosen if the sites listed above are not satisfacto-
ry for technical reasons, such as high background noise. Therefore, notse sur-
veys may be conducted at the proposed sites.

5. Sharing of the data: The PRC side will provide the US side with
station—tape data on a basically continuous and routine basis from the
US—equipped stations, from Urumgqi, and from other PRC—equipped stations
as may be mutually agreed upon in the future. In addition, the PRC side will
provide the US side with copies of CDSN network any—tapes on a basically
continuous and routine basis and, in return, the US sidé will provide the PRC
side with copies of global network—day tapes. CDSN data may be provided by
either side to the world scientific community.

6. Based on the data that become available from the network, cooperative
projects may be established that will involve the development of software and
processing techniques, data analysis, and basic research.

Responsibilities of The PRC Side

1. The PRC side is responsible for capital construction and preparation of
the network facilities for the ninc stations (including the US—equipped
stations), a data processing center, and a depot maintenance center. This in-
cludes, but is not limited to, basic activities such as land purchasing, housing
construction, the building of tunnels or vaults, drilling and preparation of the
borehole, road construction and repair, power line connections, and supply and
preparation of communication facilities.

2. The PRC side will purchase the equivalent of five sets of the digital data
systems.
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3. The PRC side will purchase the data management system.

4. The PRC side will provide ongoing operation and maintenance of the
entire network, including the US—equipped stations, and bear the costs which
are necessary to bee sent in China.

5. The PRC technical personnel will take part in the development, assem-
bly, and testing of CDSN components together with US technical personnel.

6. The PRC side will be responsible for providing the US side with
station—tape data from the stations as specified in paragraph E, Section 1 with.
in 30 days or sooner if possible after the arrival of the data at the data manage-
ment center.

7. The PRC side will be responsible for the cost of shipping all equipment
purchased by the PRC side.

Responsibilities of the US Side

1. The US side will be responsible for designing, developing, testing, and
installing a demonstration data system, and the expenses thus incurred will be
borne by the US side. The US side will provide manuals, drawings, and other
pertinent documentation to the PRC side. This demonstration system will be
one of the US—supplied systems. PRC personnel will participate in these activi-
ties.

2. The US side will purchase the equivalent of three sets of additional data
systems, one of which will be equipped with a KS 36000 borehole seismometer.

3. The US side will be responsible for the cost of equipment and spare parts
for the depot maintenance center, according to Appendix I “Instrumentation
Plan for the China Digital Seismograph Network”.

4. The US side, with some participation of the PRC personnel, will
assimble and test the data management system and the digital recording part of
the data systems and will support the digital recording part of the data systems
for on year of operation in China.

5. The US side will participate in the installation of the data management
system and the US—supplied data systems. US personnel will iastall, orient, and
test the borehole seismometer and instruct PRC personnel in its operation.

6. The US side will provide the PRC side with all software needed for net-
work data review and compilation of the network—day tapes. The software will .
perform essentially the same functions as the software used at the Aibuguerque
Seismological Laboratory for processing global digital data. The 1IS side will
also render assistance in providing data management software and data pro-
cessing software, as these may be used at the data management center.
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