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Introduction

During the nineties, NORAD sponsored a project of disaster prevention in Central America. The Seismology part of the project was carried out by the University of Bergen (UiB) and NORSAR. NORSAR was mostly involved in the hazard aspects while UiB dealt with practical aspects like network operation, earthquake location etc. In this project, NORAD (through NORSAR) has provided funds to continue to maintain contact for a period of 3 years, starting in 2003. 

In 2003, all 6 countries were visited. It then became clear that a common problem for all countries was a pressing need to upgrade instrumentation, knowledge about instrumentation and ways of using the latest cheaper alternative technology.  A joint decision was therefore made to use this years travel funds for both people in Central America and Norway to make a meeting about instruments with both talks on instruments and practical exercises. In order to get more regional contacts, people from nearby countries were also invited.

In addition to the meeting, a visit was also made to CASC in Costa Rica to upgrade the software in order to improve operation of the regional center. 

Summary

The main activity for this travel was the Volcan workshop. A total of 38 participants from 16 countries was gathered one week in Volcan, Panama, to deal with all practical problems related to installation and maintenance of seismic networks. The meeting went very well due to good local organizing and high interest from the participants. A visit to the University of Panama was made to prepare the workshop and visit the network. A visit to CASC in Costa Rica was also made to upgrade the CASC center software and visit the network.

The Volcan workshop, March 8-13th 2004     ???? put all on web page ???

The title of the workshop was “High Quality Seismic Stations and Networks for Small Budgets” and the main purpose was to  display and train the participants in seismic instrumentation in general and low cost high quality equipment in particular. The event was held in the village of Volcan, Chiriqui, Panama. The reason for this rather remote location was that the private Chiriqui network of Angel Rodriguez is located here. The network is built entirely by inexpensive components and features modern communication technology. In addition it includes the only seismic array in Central America (and probably also in Latin America), Angel also offered to organize all logistics and considering the low cost of food and lodging, Volcan was then an almost ideal site for this kind of meeting. The organizational part of the meeting (abstracts, participants transport, etc was done by the University of Panama. The meeting was very well organized. 

The meeting had a total of 38 participants from 16 countries (Appendix 1) of which 25 were from Central America. The project had a budget for 2 participants from each Central American country, but by using bus from Panama, Costa Rica and Nicaragua, many more could participate.  Similarly, by using additional funds and cheap tickets, 4 people instead of one person from Norway participated.

The program (Appendix 2) for the first day of the meeting included an overview of instrumentation in each country. This was followed by a discussion of  common problems to be dealt with during the meeting. The following 4 days consisted of introduction to technical topics in the morning followed by practical exercises for the rest of the day. The meeting was organized in a large room with ample table space for experiments. Angel had organized wireless network access (WLAN), and provided all participants (most had own laptops) with WLAN cards so all were in mutual connection and connected to the Internet. Equipment for experiments were provided by Angel, University of Panama, Guatemala, University of Bergen, Jim O’Donnell and SARA. The SARA company (Mauro Mariotti) was the only commercial company present. SARA has delivered all the parts for the Chiriqui network and currently has a good line of inexpensive equipment, most of which was demonstrated at the meeting, as well as being used in the experiments. However, other inexpensive equipment is also available in the marked, as was shown at the workshop. Software needed for all experiments were provided on a CD and all background material (including exercise texts) was provided in printed form. In addition, each Central American country received one 4 channel SARA digitizer free of charge.

The participants were very active and the experiments worked well. The main achievement of the experiments is that most participants went through the process of installing a complete seismic station, measuring background noise and evaluation the noise characteristics of a particular site. Some participants also were actively involved in setting up wireless networks and working with portable instruments.

Jim O’Donnell demonstrated (in the field and in the lab) that seismic exploration can be done with one man using only natural seismic background noise and a simple geophone array,  digitizer and a  laptop, all driven by 12V car battery. 

In addition to the experiments, both a seismic station and the seismic array was visited. Most participants also went though the basic exercise of processing events from array data.

At the end of the meeting, a summary with conclusions was made:

Common problems

· Old analog networks

· Continuous data,  is there a need ? 

· Mixture of equipment types

· General push to get more BB stations, but resources unavailable

· Hard to get new VHF or UHF links combined with high cost for such dedicated links

· Satellite links generally too expensive

· Less cooperation between countries than could be possible

· Unclear how to select instruments due to lack of general knowledge of instruments, who can tell if equipment is ok

· Digital protocols generally unknown

· Not everyone understands that a 24 bit converter usually has a dynamic range less than 24 bit

· It is unclear when continuous registration is needed

· Receiving free equipment, which is hard to maintain

· Maintain and repair out of date equipment. What to do?

· Specific purposes of the already installed networks.

Common solutions

Networks/stations

· Local recording at each station, requires a PC, AD converter, GPS and sensor

· Use Internet for continuous transmission of real time data (without PC)

· Use of automatic network collection software like e.g. SEISNET or MSnet. Unfortunately little public domain software available, there might be more in the future, when more virtual networks are built

Sensors

· Buying new 1 Hz sensors does not make sense when cheapest 3 C BB has a similar price

· 4.5 Hz geophone can be used when demand for low frequency response is limited to 0.3 Hz, the recommended solution for micro earthquake networks

· Chinese BB sensors seem the cheapest ($3000)  but only goes to 0.05 Hz

· A one Hz sensor, easily go down to 0.1 and possibly to 0.05 Hz with a sensitive high dynamic range digitizer

· Accelerometers can substitute SP seismometer if connected to a good digitizer

· Be well aware what the network is going to be used for and then choose sensor

Analog to digital converters

· Make better use of existing equipment like using K2/Etna or Geosig as digitizers

· Choose appropriate solution for sensor and use of data:

· High cost BB sensor require high cost digitizer (>$4000)

· Low sensitivity geophone requires high sensitivity digitizer, which can be low cost ($300-600).

· Be aware that low cost digitizers have bad anti-alias filters so make sure to use at least 100 Hz sample rate, usually do not have 24 bit dynamic range (18-22)

· A general problem is, that QNX Seislog use old AD cards and no drivers are made for newer cards (will not be made). A solution could be to use 16 channel A/D cards for RS232 or develop a driver for newer cards for Seislog Linux and Windows. To keep the analog systems in operation, a Mauro 16 bit card is a must.

· Mauro’s equipment should be easily repaired with off-the-shelf parts, commercially available.

Recorders

· Simplest solution a PC with free software and an AD converter.

· Seislog QNX will not be further developed, Seislog Windows is ok for many applications, but there is a need and interest for Seislog-Linux for remote stations, due in summer 2004.

· For indoors stationary use, a normal PC may be used.

· For remote low power station, can be a PC104 or PC104+ (6-10 W) or also and ITX (Angel’s network computers, buyable online)

· For portable use, PC104. Laptop and pocketPC are possible solutions, need to be more tested

· Generally hard to make a low price, low power portable recorder

Communication

Possible low cost solutions, in the region seem to be as follows:

· When available, fixed Internet connections, like at other government institutions. ADSL might also be a possible at some sites.

· Shorter radio links with inexpensive wireless LAN, distances possible will depend on local regulations. For Panama, 10-40 km is possible.

· Considering the many analog links already in use in all countries, there was a strong desire to be able to use these links (as they are now) for one-way digital transmission, even at a low baud rate like 4800 or 2400. Apparently, no such modems exist. Converting these analog links to digital links would mean that no multiplexing may be used.

Summary of recommendations

· Cooperate more, have a forum for exchange of experience and/or development of equipment. 

· Continue exchange of seismic data in the region, particularly through CASC.

· Use general PC’s and public domain open source software when possible. There is little public domain acquisition software.

· Buy only specialized hardware from seismological companies (sensor digitizer) if necessary.

· Use off-the-shelf solutions for communications

· Linking stations in own and neighboring countries

University of Panama, March 5-7

The institute was visited and instruments and program were prepared for the workshop. The University of Panama network (UPA) network is now up and running again after Eduardo Camacho returned as director. However, technical skills are still lacking so maintenance is a bit difficult. Help was given in setting up the accelerometer, it turned out the 6 channel amplifier was not connected. In addition, the accelerometer was defect so it was replaced with the accelerometer from the BB station. SEISLOG parameters were tuned in order to improve triggering on both the BB and the network.

Terje Utheim (UiB) was in Panama the week before the meeting to assist with the practical arrangements for the meeting.

The workshop drew a lot of public attention in the region, the press was present at the closure, and a local  TV station at the opening of the Workshop.

Costa Rica, Universidad de Costa Rica (UCR), March 14-16

The institute was visited and demonstration of the network made. In addtion a new version of SEISNET was installed since the old version had stopped and was unable to collect data from ftp stations.

Software installations

A new version of SEISAN  was installed (version 8.0) as well as the latest SEISNET (version 2.3.0). A new software NETLOG was set up to monitor network stations.

Setup of SEISNET

SEISNET is installed under /local/seismo2/camnet/SEISNET. The main working directories, as defined in seisnet parameter file, are all installed under SEISNET:

LOG: Directory for all SEISNET logs. The directories are subdivided in year and month.

EVENTDET: Directory for detections, used by SEISNET to decide which combination of station triggers will create an event. Must be cleaned up for older data, cron job set up top do that.

WAVEREQ: Directory for waveform request files. 

CRON: The output from the cron jobs are collected here.

NETLOG: Directory for the new NETLOG monitor software, not described in SEISNET manual but a description is given in NETLOG/netlog.doc

The following aliases are set up as defined in .SEISNET in the SEISNET/COM directory:

net: go to SEISNET/WOR

sn: go to SEISNET

lseis: look at end of seisnet_det.cron file

wseis1: : look at end of seisnet_waw1.cron file

wseis2: : look at end of seisnet_waw2.cron file

pseis: list SEISNET processes

/local/seismo2/camnet/WOR is the working directory of SEISNET, where incoming data first arrives (alias net). This can be changed in SEISNET parameter file.

A copy of the .SEISNET file is given in Appendix 3

In order to make  SEISNET run as cronjob, the seisnet_cron.par file was set up to the local configuration, see Appendix 4

SEISNET was set up with one parameter file covering all stations. Stations were give a slot number to make it possible to start 2 cron jobs at the same time, but with different slot number. In terms of setup, the simplest is to have one process, which first collects the triggers, declare events and then collect corresponding waveform data, all in serial form. However, in order to speed up data collection, 3 processes were set up. The first process collects triggers for all stations and declare events. Then  2 other processes are started to collect waveform data in parallel, one for the local UCR stations and one from the rest. This should ensure that the local data is collected fast independent of a slow connection to station in other countries. This was tested for one day and seemed to work fine. 

The crontab file (Appendix 5) has been set up to collect data every 15 min. Since the local network SEISLOGS are accessed first, the trigger information from all stations and the waveform data from the local stations will be available about 5 minutes after the events has been recorded and analysis can start. 

The crontab processes are:

Seisnet_det: Collects detections. Lock file is seisnet_det. Cron output file is seisnet_det.cron. The process starts 4 times an hour 00,15,30,45. 

Seisnet_wav1: waveform data collection from local UCR stations. Lock file is seisnet_wav1. Cron output file is seisnet_wav1.cron. The process starts 4 times an hour at 5,20,35,50.

Seisnet_wav2: waveform data collection from remaining station in Central America. Lock file is seisnet_wav2. Cron output file is seisnet_wav2.cron. The process starts 4 times an hour at 6,21,36,51.

In addition crontab processes were set up to check for lock files, remove files in detection directory older than 10 days and transfer log.idx files from local SEISLOG systems. The log.idx gives additional logging information (see SEISNET manual). These files are not collected from other countries stations since this would require several Mb of additional transfer every day.

All crontab  processes have an output file in CRON directory. The file is currently not overwritten (double redirect ‘>>’ in crontab file). These files will be very large with time. It is recommended that the files are not overwritten until the system is considered in stable operation, since it is then possible to track possible errors. When the system is considered stable, the crontab file can be changed to only log the last operation (single redirect’>’)

Communication

There have always been problems with communication to the CASC Sun, and at arrival, this was slower than ever. So finally a guy from the informatics department turned up and it seemed that the main problem was just some errors in setting up the routing (by the informatics department) and communication has been much better since then. It is now possible to routinely transfer data from Nicaragua, while before timeout always occurred.

CASC stations

In the beginning of March, only UPA and UCR  and Nicaragua stations (sometimes due to slow speed) were used. The Chiriqui network is now connected since an ftp server can be used. During the workshop, contact was established with Honduras, that disappeared later, but should come up again.  Honduras has 2 stations in operation. El Salvdor has stations behind a firewall and has so far not allowed direct access to stations due to security reasons, however there is no problems with sharing data. Tests were made with putting El Salvador data on the institute public ftp server and let SEISNET collect data from there. This worked fine, so now El Salvador will set up a process of automatically copy data to the ftp server. In Guatemala the problem is almost identical to the problems of El Salvador and tests were also attempted  with an ftp server. However, the technical problems in Guatemala were not solved in time for the tests, but it seems that Guatemala data also will be available for CASC soon.

CASC future

With all countries connected to CASC and a better communication, CASC might again be able to provide valuable near real time locations for the region as well as serving as a regional data base. However, that requires a long term plan for financing (hopefully from CEPREDENAC), which is not in place now. CASC must also be seen by the other countries to deliver a valuable services, something that, for the real time part, has been difficult due to bad communication, and low priority from some countries to provide online data. So far CASC has made a very valuable regional data base not available elsewhere and it certain deserves a future.

Appendix 1   List of participants in Volcan workshop

	Country
	Name
	
	e-mail
	Institution

	Panama
	Israel Atencio
	
	isra_28@hotmail.com
	IGC-UPA

	 
	Nestor Luque
	
	luquen@hotmail.com
	IGC-UPA

	 
	Jose L. Palacios
	
	jlpelectronica@yahoo.com
	Dir. de Informatica-UPA

	 
	Eduardo Camacho
	
	ecmacho@cableonda.net
	IGC-UPA

	 
	Julio Araúz
	
	julioantonioarauz@hotmail.com
	IGC-UPA

	 
	Ricardo Bolaños
	
	rbolanos@cwp.net.pa
	Depto. de Fisica-UPA

	 
	Marcos A. Arce
	
	marcoarce@hotmail.com
	Fortuna, S. A.

	 
	Angel Rodríguez
	
	angel@tierrasaltas.net
	Chirinet

	 
	Marisol Medina
	
	macfe@hotmail.com
	IGC-UPA

	 
	Alberto Caballero
	
	alberto@ancon.up.ac.pa
	Depto. de Fisica-UPA

	 
	Ruben Guerra
	
	ruben.guerra@fortuna.com.pa
	Fortuna, S. A.

	 
	Juan A. Rojas
	
	juan.rojas@fortuna.com.pa
	Fortuna, S. A.

	Costa Rica
	Carlos Redondo
	
	credondo@geologia.ucr.ac.cr
	UCR

	 
	Luis Fdo. Brenes
	
	lfbrenes@cariari.ucr.ac.cr
	UCR

	Honduras
	Amilcar Santamaria
	
	amilcar@splay
	UNAH-Depto. De Fisica

	 
	Manuell  Rodriguez
	
	manuelr@fisica.unah.hn
	UNAH-Depto. De Fisica

	Nicaragua
	Martha Herrera
	
	mherrera.gf@ineter.gob.ni
	INETER

	 
	Richard Blanco
	
	rblanco.gf@ineter.gob.ni
	INETER

	 
	Emilio Talavera
	
	tme.gf@ineter.gob.ni
	INETER

	 
	Manuel Traña
	
	jmtp67.gf@ineter.gob.ni
	INETER

	 
	Wilfried Strauch
	
	wil.gf@ineter.gob.ni
	INETER

	El Salvador
	Griselda Marroquin
	
	gmarroquin@snet.gob.sv
	SNET

	 
	Nelson Galvez
	
	ngalvez@snet.gob.sv
	SNET

	Guatemala
	Juan C. Martinez
	
	martireli@hotmail.com
	Insivumeh

	 
	Carlos D. Lara
	
	dcharly@hotmail.com
	Insivumeh

	Venezuela
	Victor Diaz
	
	vc-diaz@sucre.udo.edu.ve
	Universidad de Oriente

	Ecuador
	Wilson Enriquez
	
	wilsonenriquez@mixmail.com
	Instituto Geofisico

	Colombia
	Luis  M. Garcia
	
	lmgarcia@ingemin.gov.co
	Ingeominas

	Peru
	Fernando Lázares
	
	f_lazares@uni.edu.pe
	CISMID-UNI

	Jamaica
	Margaret Grandison
	
	margaret.wigginsgrandison@uwimona.edu.jm
	University of the West Indies-Earthquake Unit

	Mexico
	Miguel  Rodriguez
	
	mrod@pumos.iiugeu.unam.mx
	Universidad Autonoma de Mexico

	Spain
	Alfonso Muños Martín
	
	amuñoz@geo.ucm.es
	Universidad Complutense de Madrid

	Italy
	Mauro Mariotti
	
	mariottim@interfree.it
	SARA INC.  www.sara.pg.it

	Norway
	Jens Havskov
	
	jens@geo.uib.no
	Dep. of Earth Science, University of Bergen

	 
	Helge Johnsen
	
	helge@geo.uib.no
	Dep. of Earth Science, University of Bergen

	 
	Terje Utheim
	
	terje.utheim@geo.uib.no
	Dep. of Earth Science, University of Bergen

	 
	Jose Ojeda
	
	jose.ojeda@geo.uib.no
	Dep. of Earth Science, University of Bergen

	USA
	Jim O'Donnell
	
	jmodonnell@cox.net
	UNLU


Appendix 2, Workshop program

High Quality Seismic Stations and Networks for Small Budgets

Volcan, Panama 8-13. March 2004

Monday 8. March.

08:15 Opening Edurado Camacho, Angel Rodriguez and Jens Havskov

Status of the national networks in each country

08:30
Monitoreo sismico en Panama  Eduardo Camacho

08:45
Costa Rica  - La red ICE-UCR, Carlos Redondo and Luis Brenes

09:00
Desarollo de redes sismicas en Nicaragua, Wilfried Strauch

09:15
Red Sismologica de Honduras,   Amilcar Santamaria Hernandez, UNAH

09:30
El Salvador, Nelson Galvez, Griselda Marroquin, SNET, El Salvador.


09:45
Mexico,  Miguel Rodriguez

10:00
The Jamaica seismograph network,   Margaret D. Wiggins-Grandison

10:15
Redes sismicas en Ecuador,  Wilson Enriquez

10:30
Break

10:45
Guatemala, Desarollo, caracteristicas Tecnicas y Experiencias en el mantenamiento


de la Red Sismologica de la Red Nacional


Enrique Molina, Juan Carlos Martinez, Carlos Daniel Lara y Luis Arriola

11:00
Reflotamiento de la red acelerografica del CISMID-FIC-UNI en la red ciudad de Lima


Fernando Lazares La Rosa.

11:15
Venezuela, Victor Diaz

11:30
Columbia, Luis  M. Garcia
11:45
Espana, La Red Sismologica Nacional, Alfonso Martin

12:00
The Norwegian National Seismic Network,

Jens Havskov, University of Bergen

12:15
Questions 

12:30
Lunch

14:00
Round table discussions: problems, needs, technical solutions, maintenance,


cooperation.

15:00
Practical session.


Short explanation of how the local network is setup, Angel Rodriguez

15:10
Login to different networks, show how they work, how to revise stations, how to


get data, etc.   

16:30
Dinner starts at 19.00 and we will leave the conference center early to visit a


broadband station situated close to Angel Rodriguez's house and have a demonstration.

19:00
Dinner and social event at Angel Rodriguez house.

Tuesday 9. March.

Basic seismological instruments.

08:30
Summary of equipment. Jens Havskov. University of Bergen

09:15
SEISLOG for Windows CE,  Jose Ojeda, University of Bergen

09:30
SEISLOG Linux. Terje Utheim,  University of Bergen

09:45
EarthWorm,  Wilfried Strauch

10:00
Low cost instruments, Mauro Mariotti

10:30
Break.

10:45
Low cost instruments, Mauro Mariotti

11:00
Seismic Surveys to Image P & S Velocities Instrumentation,  Jim O'Donnell 

11:30
Discussions, look at instruments


SARA/Mariotti, L4C, Ranger, K2, PDAS, FBA23, WinCE, GVB, Seiscomp, VIA itx 
Geophones and more.

12:30
Lunch

14:00
Practical session.


Install software, try out digitizers, sensors, measure noise, calibration


Installation of Seislog with tests of background noise.  Jens Havskov and others

            Continue instrument demonstrations

18:00
Session end

19:00
Dinner at Palacio del Pernil Carnes y Mariscos   (on the buses at 19:00)

Wednesday 10. March.

Communication. The key for future networks.

08:30
General description and possibilities. Jens Havskov, University of Bergen

09:00
Chirinet wireless network, Angel Rodriguez

09:45
A new digital radio network in Guatemala, Juan Carlos Martinez, Carlos Daniel Lara

10:00
Open time  (possibly on Pactor III protocol, time permiting)

10:15
Open time 

10:30
Break.

10:45
Practical session


Setting up a radio network

12:30
Lunch

14:00
Practical session of setting up a small radio network in combination with seismic stations

19:00
Dinner at the home of Dirk Veermeer, Paso Ancho (on the bus at 6:30)

Thursday 11. March

Automatic data collection

08:30
General description. Jens Havskov, University of Bergen


SEISNET

09:15
CASC, Carlos Redondo

09:45
Open time 

10:00
MSEISNET, Angel Rodriguez

10:30
Break.

10:45
Practical session

Installation of MSEISNET in test network, make events, automatic download of data, Angel Rodriguez.

12:30
Lunch

14:00
Continuation of practical session of basic instruments, radio network and Msnet.

19:00
Dinner

Friday 12. March

Arrays

08:30
Arrays, general description, Jens Havskov, University of Bergen

09:00
Experiences with array in Chiriqui, Angel Rodriguez

09:30
Processing of data from arrays, Jens Havskov

10:30
Break.

10:45
Seismic Surveys to Image P & S processing, Jim (does has a practical session)

11:15 
Practical session processing of data from arrays, Jens Havskov

12:45
Lunch

14:00
Visit to array and other sites

17:00
Discussion on future plans and closure

19:00
Dinner at Max Jaramillo’s house

Appendix 3  CASC .SEISNET file

#!/usr/bin/csh

#

#   SEISNET definitions to be sourced from users .cshrc file

#   NOTE: this file will not be executed when running SEISNET as a cron job,

#   parameters are then set in seisnet_cron.par, noramlly located in /EXP

setenv SEISNET_TOP /local/seismo2/camnet/SEISNET

#

#   set SEISNET EXPECT directory

#

setenv SEISNET_SOURCE  /local/seismo2/camnet/SEISNET/EXP

#

# useful aliases

#

alias seisnet  '$SEISNET_TOP/EXP/seisnet.exp  -pf $SEISNET_TOP/EXP/seisnet.par'

#alias big  '$SEISNET_TOP/EXP/seisnet.exp  -pf $SEISNET_TOP/EXP/seisnet_big.par'

alias net     'cd $SEISNET_TOP/WOR'

alias sn      'cd $SEISNET_TOP'

alias pseis    'ps -A | grep seisnet'

alias lseis   'tail /local/seismo2/camnet/SEISNET/CRON/seisnet_det.cron'

alias wseis1  'tail /local/seismo2/camnet/SEISNET/CRON/seisnet_wav1.cron'

alias wseis2  'tail /local/seismo2/camnet/SEISNET/CRON/seisnet_wav2.cron'

#

#   add path to SEISNET programs

#

set path=($SEISNET_TOP/PRO $path)

set path=($SEISNET_TOP/NETLOG $path)

#   class path

#

setenv CLASSPATH  /local/seismo2/camnet/SEISNET/NETLOG

#

#  alias for NETLOG

#

alias netlog 'java Netlog -f /local/seismo2/camnet/SEISNET/LOG &'

Appendix 4   CASC seisnet_cron.par file

# IN CASE THE SCRIPT IS STARTED AS A CRON JOB

# A SET OF PARAMETERS HAS TO BE SET

#

#

#   messsage to screen

#

puts "setting parameters for autostart ...\r"

#

#   terminal type

#

set env(TERM) xterm

#

#   user starting seisnet

#

set env(USER) camnet

#

#

#   give directory of seisnet script

#

set env(SEISNET_SOURCE) "/local/seismo2/camnet/SEISNET/EXP"

#

#   set path for all programs that might be used

#

set env(PATH) "/local/seismo2/seismo/PRO:/local/seismo2/camnet/SEISNET/PRO:/loca

l/seismo2/camnet/SEISNET/EXP:$env(PATH):/:./:/bin:/usr/bin:/usr/local/bin:/usr/o

penwin/bin:/usr/ccs/bin:/usr/sbin:/usr/ucb:/usr/openwin/demo:"

#

#   library path

#

#set env(LD_LIBRARY_PATH) "/opt/SUNWspro/lib:/usr/lib:/usr/openwin/lib:/usr/loca

#l/lib:/usr/local/GMT3.3.5/lib:/seismo/SUP"

#

#  show path string on screen

#

  puts "$env(PATH) \r"

  puts "$env(SEISNET_SOURCE) \r"

#

#   SEISAN data base location

#

set env(SEISAN_TOP) /local/seismo2/camnet

#

#   name of defualt printer used by seisnet

#

#set env(PRINTER) hp6mp

Appendix 5  CASC crontab file

# seisnet, regular process for detections from all stations every 15 min

# network event detection also done, no slot, if flag -wd is set,

# the process will also collect waveform data, if not set, another process

# must collect waeform data as shown in examples below

#

00,15,30,45 * * * * /local/seismo2/camnet/SEISNET/EXP/seisnet.exp -au  -cr -pd -

ed -pf /local/seismo2/camnet/SEISNET/EXP/seisnet.par  -lf lock_det >> /local/sei

smo2/camnet/SEISNET/CRON/seisnet_det.cron

#

#  collect waveform data from local costa rica stations

#  4 times an hour, slot 1

#

5,20,35,50 * * * * /local/seismo2/camnet/SEISNET/EXP/seisnet.exp -ts 1 -au -cr -

wd -pf /local/seismo2/camnet/SEISNET/EXP/seisnet.par  -lf lock_wav1 >> /local/se

ismo2/camnet/SEISNET/CRON/seisnet_wav1.cron

#

#  collect waveform data from  remaining field stations, 4 times an hour

#  slot 2

#

6,21,36,51 * * * * /local/seismo2/camnet/SEISNET/EXP/seisnet.exp -ts 2 -au -cr -

wd -pf /local/seismo2/camnet/SEISNET/EXP/seisnet.par  -lf lock_wav2 >> /local/se

ismo2/camnet/SEISNET/CRON/seisnet_wav2.cron

#

#

#    remove lock files

#

01 * * * * /local/seismo2/camnet/SEISNET/EXP/seisnet.exp -cr -pf /local/seismo2/

camnet/SEISNET/EXP/seisnet.par -lf lock_det -lw 3000 >>/local/seismo2/camnet/SEI

SNET/CRON/lock_det.cron

00 00,02,04,06,08,10,12,14,16,18,20,22 * * * * /local/seismo2/camnet/SEISNET/EXP

/seisnet.exp -cr -pf /local/seismo2/camnet/SEISNET/EXP/seisnet.par -lf lock_wav1

 -lw 7000 > /local/seismo2/camnet/SEISNET/CRON/lock_wav1.cron

00 00,02,04,06,08,10,12,14,16,18,20,22 * * * * /local/seismo2/camnet/SEISNET/EXP

/seisnet.exp -pf /local/seismo2/camnet/SEISNET/EXP/seisnet.par -lf lock_wav2 -lw

 7000 >> /local/seismo2/camnet/SEISNET/CRON/lock_wav2.cron

#

#    process to get log.idx files from local costa rica stations

#

10 3 * * * /local/seismo2/camnet/SEISNET/EXP/seisnet.exp -au -cr -li -pf /local/

seismo2/camnet/SEISNET/EXP/seisnet.par >> /local/seismo2/camnet/SEISNET/CRON/log

idx.cron

#

#   clean event detection directory for data older than 10 days

#

10 4 * * * /usr/bin/find /local/seismo2/camnet/SEISNET/EVENTDET/ -mtime +10 -typ

e f -name '*'  -exec \rm -f {} \; >> /local/seismo2/camnet/SEISNET/CRON/clean_de

t.cron
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