| Information Sheet 1S 8.2]

Topic Seismic data transmission links used in seismology in brief
Author Amadej Trnkoczy (formerly Kinemetrics SA);

E-mail: amadej.trnkoczy@siol.net

Version September 1999

Thefollowing issues ar e discussed:

e cost of data transmission equipment and its iradiai;

e cost of operation of data transmission lines,;

* required maintaining of the data transmission links

» data throughput;

» reliability of data transmission;

e continuous versus event file data transmissionlibiya

» applicability in respect to high/low seismicity regs and strong/weak motion
networks;

* remote seismic station-to-recording center distaapability;

» robustness against strong earthquakes; and

* special issues.

Typeof links Description

Wire lines inexpensive establishment if not too long
inexpensive operation

little in-house maintenance

relatively high throughput with modern modems
high reliability of data transmission links
continuous and event file data transmission passibl
appropriate for high and low seismicity regions ameak and strong
motion seismology

useful for very short distances only (a few km maxin)
= robust against damaging earthquakes

Leased phone | = inexpensive establishment (unless high installaBans required)

lines very expensive operation in the long-run, operatioost usually
proportional to the total length of the lines
no in-house maintenance
relatively high throughput with modern modems
reliable data transmission
capability to transmit data continuously but Ieffigient in event files
appropriate for high and low seismicity regions amk motion networks,
rarely used in strong motion networks
appropriate for short and long distances
= medium robust against damaging earthquakes

Dial-up phone | = inexpensive establishment
lines = medium expensive operation, cost of data transamssi proportional tg
the amount of data transmitted, that is to thensieity in the region

* no in-house maintenance

= usually low effective throughput despite of moddrgh-throughput
modems
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medium data transmission reliability
only event file data transmission feasible
applicable for strong motion networks and weak amotetworks but ir
low seismicity regions only

applicable from short to very long distances

not robust against damaging earthquakes, temppfaiilto work after
stronger earthquakes with macroseismic effects tdueverloading of
even break-down of public phone system (exceptians seismid
systems with several input phone lines and withrdmote equipmen
which grabs the lines automatically at the moméritiggering to large
events)
reliability of data transmission highly dependsthe overall quality of
public phone systems in a country; in many develggiountries this is
serious obstacle for dial-up phone line systems

incapable of serving alarm and civil defense puepos

Radio-frequency| =
links on VHF or | =
UHF RF band | =

medium expensive establishment
inexpensive operation

reguire in-house maintenance
moderate but mostly sufficient throughput for dibilata transmission g
standard 3.5 kHz bandwidth ‘voice’ channels
medium reliable

continuous and event data transmission possible
applicable for high and low seismicity regions
used mostly in weak motion networks, rarely usedsirong motion
applications
applicable for distances up to 150 km (100 mileit girect point-to-point
connection and about three times that much uspepters

robust to strong damaging events

have limited low-dynamic-range of data acquisitior analog FM
telemetry

free frequencies are often difficult to obtain

frequently subject to RF interference in develomaogntries

RF survey required

RF spread =
spectrum links | =

medium expensive establishment

inexpensive operation

reguire in-house maintenance

medium high data throughput

medium reliability of data transmission

continuous and event file data transmission passibl

useful in high and low seismicity regions and farak and strong motio|
networks

useful for relative short point to point distandesm 20 to 100 ki
maximum

robust to damaging earthquakes

insensitive to RF interference; implies the redwctof multi-path effects

compared to VHF and UHF telemetry

permission to operate is easy to obtain or notiredjat all

maximum point-to-point distances depend on reguiati limiting the
maximum transmitter output power in a particulaurdoy

RF survey required

=

Microwave RF | =
links =

expensive establishment

expensive operation

maintaining usually beyond the scope of seismolbgnstitutions
high throughput

high reliability
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= continuous and event file data transmission passibl

= used in high and low seismicity regions and weakanametworks

= appropriate for long distances

= medium robust against earthquakes

= usually these lines are hired from a second pantyneunication company
they are often a part of public phone system ircthetry

Computer = medium expensive establishment (if connection gaieadily available)

networks = medium expensive operation

= no in-house maintenance

= high data throughput

= reliable

= semi-continuous and event file data transmissi@sipte

= used in high and low seismicity regions and strang weak motior
networks

= convenient for medium to very long (even globadtalices

= allow reduced ownership cost

= allow 'portable’ central recording site anywherthianetwork

= frequently unavailable computer 'tabs' at remotensie station sites (sp
called ‘last mile problem’)

= different protocols can be used, Internet with TIRPprotocol is
increasingly gaining popularity

Satellite links | = very expensive establishment

= expensive operation

= maintaining usually above the scope of most seisgicdl institutions

= high data throughput

= reliable

= continuous and event file data transmission passibl

= appropriate for high and low seismicity regions ameak and strong
motion networks

= medium to very large distances can be covered

= robust to damaging earthquakes

= convenient for extremely remote sites and largeonad) and nationa|
seismic networks

= rarely used at present due to high cost, howevelligadata transmission
cost is constantly decreasing

= for shared satellite hubs additional links from kb to the seismologica
center required

= high cost of the hub in systems with ‘private’ Ibcab

= high power consumption of remote stations poseblgmo to solar pang
powered stations
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