4. Test Run

We include three data sets so that you can try out the MT5 program. The first data set is a test file of synthetic waveform data and its parameter file (files MT5TEST.INV MT5TEST.PRM). The second set is data for the Tasman Sea earthquake of Nov. 25, 1983 (files with the prefix A831125). The third set is data for the Nevada Test Site nuclear explosion of Mar. 3, 1984 (files MT5EXPL.INV and MT5EXPL.PRM). 

WARNING: If you are using Hercules graphics, you must execute MSHERC.COM before running the MT5 program in order to set up the Hercules video support routines (see option S below). 

Prior to running any of the MT5 programs, you should make a temporary directory (e.g., mkdir c:\temp) or install a RAM drive to hold temporary files. 

4.1 Configuration Setup File (\MT5.SET) 

When you run any of the MT5 programs for the first time, you will be greeted with a message: 

\MT5 config file not found. Entering installation menu. Press any key... 

Press any key and you will be put in a routine that creates a new \MT5.SET file. This file informs MT5 about your computer configuration. It resides in the ROOT (directory \) of the disk drive where the programs are being run and is used by MT5 and all of the MT5 utility programs (you can also access this routine by selecting Option E of the MT5 SETUP MENU). You can choose the following options in this routine: 

P -- -- PROGRAM DIRECTORY: sets the directory containing the MT5 programs (we suggest you use C:\MT5 for this directory). To be able to start the programs from any directory, place the name of the directory containing MT5 in your PATH statement (see PATH command in your DOS manual). 

T -- -- TEMPORARY FILE DIRECTORY: sets the drive or directory for .TMP file storage (preferably a virtual or RAM drive). All files generated with the .TMP extension (except DIGIT.TMP) reside in this drive or directory. For example, you may use C:\TEMP. You must create this directory before running the MT5 program. 

S -- -- SCREEN TYPE: you must designate the graphics screen type, by selecting one of the following: 

1 -- CGA (color graphics adapter) in monochrome (default screen type), 640 x 200 

2 -- EGA (enhanced graphics display) in color, 640 x 350 

3 -- Hercules monochrome graphics display, 720 x 348 

4 -- VGA (video graphics array) in color, 640 x 480 

5 -- MCGA (multicolor graphics array) in monochrome, 640 x 480 

Note that 3 is valid only if MSHERC is run before running MT5 (or any of its utility programs that use graphics). MSHERC is a memory-resident program supplied with Microsoft QuickBASIC (version 4 or later) to allow access to Hercules graphics (Microsoft, 1989). 

A -- -- ASPECT RATIO: sets the screen aspect ratio for graphics displays. A box and circle appear on the screen. By pressing the w key to make the box and circle wider or the n key to make them narrower, change the shapes until the box is square and the circle is round. Quit with the q key when the circle appears round and the proper screen aspect ratio will be saved. 

C -- -- COLOR FOR TEXT: sets the six pairs of color code numbers for foreground/background colors of text characters. They denote colors for normal text, values or variables, prompts and key choices available, border outline, error messages, and highlighted areas for your responses. The program will set reasonable defaults for these codes if they are not found. 

G -- -- GRAPHICS COLORS: sets three color code numbers denoting colors of the observed seismograms, the synthetic seismograms, and the color for miscellaneous items (such as the focal sphere, time function, etc.). If you have a monochrome screen this option will not be available and the synthetic seismograms will appear as dotted lines. The program will set reasonable defaults for these codes if they are not found. 

WARNING: If you use the background color of the monitor screen, the seismograms will not appear.

4.2 Test Run with MT5TEST 

MT5TEST is a synthetically generated earthquake that has a focal mechanism solution that should result in an almost perfect match between the earthquake waveforms and those synthesized within MT5. For a test run with the data do the following steps: 

Step 1. Go to the \MT5 directory, and at the DOS Prompt, type: 

MT5 
NOTE: If this is the first time running MT5 you will be put into the routine to configure the directories and the screen as described in Section 4.1 above. 

You will then be greeted with a message as shown in Figure 1. Press any key to continue. 
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Figure 1: Greeting message from the MTS program.



Figure 1. Greeting message from the MT5 program.

Step 2. The SETUP MENU will appear as shown in Figure 2, and on the prompt for an option, press: 
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Figure 2. Setup Menu of the MT5 program.

Step 3. On the I/O file prefix prompt, type: 

mt5test 
Step 4. The SETUP MENU will be updated (showing MT5TEST for the input/output file prefix), and you will be prompted to select an option again. Press: 

r 
You will be prompted to enter the name of the parameter file. Press the Enter key to instruct MT5 to use the default parameter file (i.e., MT5TEST.PRM). 

Next, you will be prompted to enter the data file name. Press the Enter key to instruct MT5 to use the default data file (MT5TEST.INV). 

Step 5. The SETUP MENU will appear again. On the prompt, press the c key to exit from the SETUP MENU. 

Step 6. The program then calculates instrument responses, computes elementary seismograms, and convolves these with the source time function element, with appropriate messages at the bottom of the screen. This step may take some time depending on what PC you are using. For a 386 PC with a math coprocessor, this takes only a few seconds. (NOTE: Pressing the q key will interrupt and recall the SETUP MENU.) 
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Step 7. After the computations have been done, the MAIN MENU as shown in Figure 3 will appear. You will then be prompted to enter a letter to select an option. If you press the o key, a long list of options will appear and you will be prompted again. The top of the screen will indicate if MT5 is in double-couple or moment tensor mode. You can choose between these two analysis modes by pressing: 

Figure 3. Main Menu of the MT5 program after two iterations.

t 

to toggle the mode. 

Press: 

i 

to start the inversion routine. You will be prompted for the number of iterations. Type: 

1 

for doing 1 iteration. A single iteration generates the synthetic seismograms only. It does not adjust the model. In general N iterations will perform N-1 adjustments to the model. 

Step 8. In the lower right the station codes and phase types will be written as they are processed (Depending on what PC you use, this step may take some time, but on a 386 PC, it takes only a few seconds). Then the program will say Press any key.... Press the Enter key to return to the MAIN MENU. 

Step 9. At the MAIN MENU prompt, press: 

s 

to display the results on the screen. You will be asked if you want to change screen plotting parameters. Press the Enter key to accept the default parameters (or type y to get the menu to change them and press Esc when done). The observed and calculated waveforms for the first set of stations will be displayed as shown in Figure 4. In this test case the data and the synthetics should match perfectly if the .PRM file has the right solution. If you press the Enter key, the next set of stations will be shown, and so on. Finally, you will be back at the MAIN MENU for selecting other options. We recommend that you play with this test data set and try out different options. In particular use the M option in the MAIN MENU to change the starting model and then iterate to get back to the correct solution. This will check that the inversion operates correctly and will be quite informative by allowing you to track the adjustment of the model through several iterations. Note that if the starting solution is far from the correct one the program may settle at a local variance minimum or the solution may become very unstable, especially in the double-couple mode. 

If you wish to exit from MT5, at the MAIN MENU press: 

q 

You will then be prompted to confirm that you wish to exit from MT5. Type: 

y 

to confirm that you wish to exit and return to DOS. 

4.3 Test Run with A831125 

The files whose prefix is A831125 contain data for the Tasman Sea earthquake of November 25, 1983. This earthquake occurred beneath about 4.5 km of water and oceanic crust of the Tasman Sea east of Australia and is discussed by Fredrich et al. (1988). Included are the RETRV, .DIG, and .DSN files but here we start with the last step (MT5) that uses the .INV and .PRM files. The other files can be used to test MT5GDSN and MT5INT as outlined in Appendix A.2 and A.3. 

For a test run with the A831125 data do steps 1-10 while substituting a831125 for the default of MT5TEST (you may also omit step 2). You can toggle between double-couple and moment tensor modes by pressing t in the MAIN MENU and choosing to do up to 8 iterations in option I (see step 8). 

After you become comfortable with running MT5 you may wish to process this event without reading in the parameter file (i.e., Enter q to the first question of step 5). We suggest that you toggle into moment tensor mode (option T in step 8) for at least 2 iterations in this mode before trying to iterate in double-couple mode. 
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Figure 4. Viewing Observed and Synthetic Seismograms – Option S

4.4 Test Run with MT5EXPL 

The MT5EXPL.INV contains interpolated data for the Nevada Test Site nuclear explosion of Mar. 3, 1984 and the MT5EXPL.PRM file has the parameters for the moment tensor solution for this blast. The residuals in the solution are very high because the signal to noise level in the data is poor and there were insufficient data (particularly short period), but this data does demonstrate the difference between earthquakes and explosions. 

For a test run with the MT5EXPL data, do steps 1-10 while substituting mt5expl for the default of MT5TEST (omitting step 2). Note that the parameters for this event were saved in moment tensor mode. You may wish to attempt a double-couple analysis by toggling into that mode with key t in step 8 prior to choosing option I. 
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