5. General Information on MT5

5.1 Units 

In this manual and in the programs, times are in seconds, seismogram amplitudes in microns, variances are in microns2 (except when normalized), velocities are in km/sec, densities in g/cm3, epicentral distances and angles in degrees, distances in km, and seismic moment in Newton-meters (1 Newton/meter = 107 dyne-cm). MT5, however, performs its calculations using seismogram amplitudes in centimeters for computational stability. They are then converted to microns in all input and output. The user can modify the internal scaling by adjusting the reference instrument magnifications in the STARTUP MENU of MT5. For most events the default values will work well. 

5.2 Abbreviations 

*
-- --
“*” after the station code indicates that the seismogram was not used in the solution  

LP
-- --
long period                              

SP
-- --
short period                             

BB
-- --
broad-band                               

GDSN
-- --
Global Digital Seismograph Network       

WWSSN
-- --
World Wide Standardized Seismograph Network 

DWWSSN
-- --
Digital World Wide Standardized Seismograph Network 

PDT
-- --
phase-data type                          

STF
-- --
source time function                     

PHASE-DATA TYPES (PDTs): 7 combinations of phases (P and SH) and data (LP and SP WWSSN and GDSN and broad-band) are used (Table 1). Intermediate period P waves are used in the slot for broad-band. A single earthquake may include data from any or all of these types. In addition, seismograms from other instruments can be included by supplying the instrument response. 

Table 1. Phase-Data Types 

Number  Instrument  Phase  Phase-data Type  Abbr & suffix  Symbol 

1
1,2
1
WWSSN LP P
WWLPx
w      

2
1,2
2
WWSSN LP SH
WWLSx
w      

3
3
1
WWSSN SP P
WWSPx
s      

4
4
1
GDSN LP P
GDLPx
d      

5
4
2
GDSN LP SH
GDLSx
d      

6
5
1
GDSN SP P
GDSPx
x      

7
7
1
Broad-Band P
GDBPx
b      

Instrument: 1 = WWSSN (15-100 sec), 2 = WWSSN (30-100 sec), 3 = WWSSN SP,
4 = GDSN LP, 5 = GDSN SP, 7 = BB. 

Phase: 1 = P, 2 = SH. 

An abbreviation suffix (x appended to abbreviations), if present, indicates the type of calibration used for the instrument response: d = displacement, v = velocity, a = acceleration (e.g., GDBPv). 

5.3 Menus and entry areas 

Items in Menus are generally selected by typing in the first letter of the item descriptor. Upper and lower case letters may be used interchangeably. Where the character ‘#’ is the item descriptor, such as for the subevent number, the appropriate number can be typed directly. 

Where a cursor is to be moved, the cursor movement keys (on the extended AT keyboard) or the arrow keys on the numeric keypad can be used with or without the NumLock on. The programs interpret the numerals in the top row of the keyboard as the same cursor movement keys on the numeric keypad (1 = End, 2 = Down, 3 = PgDn, 4 = Left, 6 = Right, 7 = Home, 8 = Up and 9 = PgUp). In several of the menus that use cursors, item values can be incremented by locating the cursor at the item and using the ‘+’ (plus) and ‘-’ (minus) keys. 

When you are making an entry in a highlighted entry area that is more than one character long, the standard text editing keys can be used. The Lft arrow, Rgt arrow, Home, End, Del and Bksp keys work as expected and the Ins key toggles “Insert mode” on and off. The program usually presents a default answer which you can accept by just hitting Enter, edit by starting your entry with a cursor movement key, or abort the entry altogether by pressing Esc. DOS “wildcards” (‘?’ and ‘*’) are supported in most input filename entries (see Section 5.7). 

USING A MOUSE: The MT5 programs do not directly support the use of a mouse. However, some mice simulate the keyboard input and so can be used wherever the arrow keys are used (such as in MENUS that use a cursor, in the windowing screens, and in moving the seismograms around). For example, we use a DEXXA mouse and assign arrow keys to the motions of the mouse. 

5.4 Computer Memory 

MT5 is quite tolerant of PCs with limited memory, although free memory below about 480Kb (before you load MT5) will usually result in slower performance. MT5 dynamically configures its memory use based on the complexity of the problem and the size of the input data. Some data that is normally stored in computer memory is put into random access temporary files if memory is insufficient. When available memory for dynamic allocation of data arrays falls below 128Kb, the upper left corner of the menu boxes displays the amount of memory remaining (e.g., “<94Kb>”). The A831125.INV test data file has been successfully run in MT5 on a machine with only 340Kb of free memory prior to loading MT5. You may determine free memory on your machine using the CHKDSK command that is supplied with most versions of DOS. 

Factors that increase complexity/size and hence use more memory are: 

· More than one layer in the earth structure (major effect)

· Water layer (minor effect)

· Longer inversion window

· More short-period and broad-band data

· More stations 

In the plot routine, format 2 can display previous solutions above the new solution if your computer has sufficient free memory to store the graphics image between plotting sequences. This is based on the type of monitor used. A PC with a VGA monitor needs about 420Kb free memory before starting MT5 to have enough to capture the graphics image. EGA, CGA, and Hercules displays take somewhat less. In all cases of storing the format 2 display, it gets shuffled off to a temporary file when you leave the plot routine, and gets restored when you return. For Hercules and CGA monitors this is almost instantaneous, but it may take a couple of seconds for the EGA and VGA monitors (for temporary files in a virtual RAM drive). 

5.5 Shell 

Each program contains a shell escape that allows you to run DOS commands without ending the program. It is invoked with the X option in menus. After running the DOS commands, type exit at the DOS prompt to re-enter the program. Keep in mind that the MT5 program is still resident and you may not be able to run a large program. 

5.6 Interrupting a program 

To interrupt a particular action in the programs, press the Q key. While running, all programs intermittently check the keyboard buffer for the letter Q. This will stop whatever is happening and take you back to the appropriate menu. In some instances the response will be delayed because the programs look for keyboard input only at certain times. The Q key (along with Esc) is also used to switch between many of the menus. 

5.7 Input and Output Files 

Files selected for input will be checked for existence and you will be told if they do not exist. In most cases, the programs will also warn you if an output file already exists and allow you to abort. You should be careful to not accidently write over files that you want to keep. 

If you enter an ambiguous file name using the DOS “wildcard” characters “?” (for any one character) and “*” (for any number of characters), many of the programs will pop-up a list of files meeting the criteria. Move the highlighted bar through the list using the arrow keys (Up, Dn, PgUp, PgDn, Home, End) or by pressing the letter key for the first letter of the filename. Press Return to select the highlighted file. 

Files have default extensions and can be designated by their prefixes only (defaults can be overridden by entering extensions). For example, for a prefix of EARTHQK1 the following filenames are used (all are ASCII files): 

EARTHQK1.DIG = digitized WWSSN waveform data, output from MT5DIG, input for MT5INT 

EARTHQK1.LPZ, .LPN, .LPE, .SPZ, etc. = GDSN waveform data, output from CDRETRV program, input for MT5GDSN 

EARTHQK1.DSN = GDSN waveform data, output from MT5GDSN, input for MT5INT 

EARTHQK1.INV = interpolated waveform data file, output from MT5INT, input for MT5 

EARTHQK1.PRM = parameter file for MT5 

EARTHQK1.PSH = plot file generated by MT5 (P and SH) 

EARTHQK1.P  = plot file generated by MT5 (P only) 

EARTHQK1.SH = plot file generated by MT5 (SH only) 

EARTHQK1.PHM = plot file generated by MT5 (Format 2) 

EARTHQK1.SUM = summary file generated by MT5 

EARTHQK1.ATD = travel time data file generated by MT5 

In addition several temporary files (.TMP) are created: 

DIGIT.TMP = ASCII file generated when digitizing. This file is in the format of an input file for MT5DIG and can be read back in to reproduce the .DIG file. Also a file of this format can be created by other means and used as input for MT5DIG to create the .DIG file. 

DATA.TMP = Random-access file of digitized data (MT5INT) 

INST.TMP = Random-access file of instrument responses (MT5) 

GFXI.TMP = Random-access file of Green’s functions convolved with the instruments (MT5) 

AMPS.TMP = ASCII listing of times and amplitudes for rays making up the crustal response function (MT5) 

PLOT.TMP = ASCII temporary plot file used in plotting Format 2 (MT5) 

Other .TMP files contain overflow of some arrays in the MT5 program. All of these files (except DIGIT.TMP) can be deleted after running the programs. 

5.8 Hypocenter Header 

The first line in the .INV file is one that gives the hypocentral data. This information is either put in as the first line in the .DIG or .DSN file by you (the format is shown in Section 10) or MT5INT will request it. The hypocenter information is used by MT5INT to predict the arrival times of the phases on the seismograms. It is recommended that the parameters from an earthquake location program, such as the ISC location, be used so that the depth and origin time are consistent in the sense that they provide the correct arrival times with the Jeffreys-Bullen tables. 

5.9 Travel-Time Tables, Ray Parameters, and Geometrical Spreading 

The travel-times and ray parameters are based on the Jeffreys-Bullen (1940) P and S tables (in file M5J-B.DAT), or optionally on the IASPEI 1991 (Kennett and Engdahl, 1991, and IASPEI, 1991) model (in file M5IASP91.DAT) by the MT5LIST and MT5INT programs only. The ray parameters were calculated from the travel-time tables at 0 and 160 km depth and from 25 degrees to 100 degrees every 0.5 degrees with smoothing applied. MT5 interpolates the ray parameter table between 0 and 160 km depth for the appropriate source depth. Geometrical spreading is taken from Langston and Helmberger (1975). 

5.10 Plotting 

MT5 and MT5PREV generate plot files in your choice of Golden Software PLOTCALL format, PostScript, or HPGL (Hewlett-Packard graphics language). In PLOTCALL format, both pre- and post-Version 2 PLOTCALL are supported. In HPGL formats, three colors and 11”x17” page size are options available. 

In MT5, plot files have the following extensions: .PSH if both P and SH in one file, .P if only P in file, .SH if only SH in file, and .PHM if the plot is in Format 2 (multiple plots on a page). The plotting routine also has an option to pause (Option W) to allow graphics screen dumps if your computer-printer combination have that capability. 
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