Installation of Seislog with tests of background noise

Purpose: To be able to install and configure a Windows Seislog onto a seismic stations from scratch and test it functionality.

Description: This exercise consists of recording seismic background noise and evaluating the noise spectra. This requires SEISAN installation and some SEISAN knowledge. The third part is to learn how to make response files, instruction is given in SEISAN manual and instrumentation book.

(1) Installation of Windows  SEISLOG:   Follow the steps in the manual found on the CD. In order to make it easier to work under SEISAN, set up recording of waveform files in \seismo\wav and S-files in \seismo\REA\CHIRI (both set under program settings), tick for ‘automatically append Seisan subdirectories’.

(2) Connect digitizer to PC, usually to COM1. Configure digitizer for Seislog (under Configure – Devices). Set up to record with 3 channels. Enable trigger and filter, for the rest of the parameters, use defaults (Configure –channels). If the digitizer has GPS, configure under ‘Configure – external GPS’, else use system time for timing.

(3) Start SEISLOG (‘File – start system’). Data should now arrive and the count values should be changing. Touch the input terminals and it should change even more.

(4) Check digitizer sensitivity. Connect a 1.5 V battery (measure voltage first) to input of digitizer. If the count values coming out is N and  the voltage was V, then the digitizer sensitivity is N/V counts/V. This should be compared to specs. We will use that number later for the response files.

(5) Connect a sensor to channel 1. If a high sensitivity digitizer is used (24 bit or 16 bit with preamplifier), any sensor can be used. If a 16 bit is used, a high output sensor should be used,  like an accelerometer, Lennartz or S13. Make sure there is a damping resistor.

(6) A nice background signal should now be seen (plot with ‘View – monitor channel’. Make some ‘noise’ to see if it is alive. Check if channel trigger flags are turned on, if not what could be wrong ?

NB: An alternative to (2) to (6) is to use a digitizer with built in sensor like GBV316, K2 or Mauro 3 channel unit.

(7) Set up network trigger (Trig – configure trigger sets’). Use all defaults and use all channels for trigger channels and dump all channels.

(8) Make more ‘events’ and check that event trigger is turned on and event files are dumped (in \seismo\wav).

(9) If GPS connected, check that it works

(10) Test other sensors and digitizers

PART 2: Analyze data and test sensors

(1) Install SEISAN, see SEISAN manual. Use all defaults, set up data base CHIRI as defualt. Once installed, use EEV to inspect already recorded events.
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Events can now be plotted and phases read. Test phase pick and spectral analysis.

(2) Compare two sensors, tests should be made at a ‘quit’ place.

-Connect a 1 Hz seismometer to channel 1 and a 4.5 Hz geophone to channel 2. Make sure polarity is ok by jumping.

- Plot one channel at a time, make some noise to see if the sensors react. 

- Make a file (Trig – simulate event) of about 20 s duration, jump a bit to make a pulse.

- Check with EEV if the 'event' has been recorded.

- Plot signals. How do the signals compare in frequency and shape. ?

- Plot with a band-pass filter of 10 to 15 Hz, how do the signals compare in shape now. 

- On the above filtered signals, read max amplitudes of the 2 seismometer channels. Can you explain the difference in amplitude by the difference in generator constants ?

(3) Response correction

- Make response files for the 2 channels recorded, remember to put files in the CAL directory. Now plot the 3 channels again using multitrace mode. Remove the response (use option g and filters 1-5 Hz and filters 5-10 Hz) and compare the 3 channels now showing displacement.  

- Explain what you have done and what you expect ?

- How different are they, any difference using the two frequency bands ? 

- What is most comparable, the noise or the 'event' ?

- Make the noise spectra (N option) using traces for each sensor, use only noise section. In which frequency bands do the spectra agree ? What does it tell you about the frequency bands in which the instruments can resolve ground noise ?

PART 3

Making response files

For most systems, the following parameters will be needed:

Seismometer generator constant (loaded), e.g. 1444 V/m/s

Seismometer damping, e.g. 0.7

Digitizer sensitivity e.g. 1 000 000 counts/V

Filters, if significantly affecting the response, not the case for FIR filters

