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2.1   The UWO  Data Format    


 This is a format which  we have developed at the University of Western Ontario (UWO) and have used it over the past 40 years .  It is very easy to use. Whenever we wish to analyze data of other formats such as SEGY , SEED , etc, we always write a small program to convert that data into UWO format first. All our analysis and plotting programs assumes that the input data is in UWO data format. If the other format has headers that we had not defined before we simply add it to our list of headers.

   Two versions were created 

---------------------------------------------------------------------------

          Version (i)   All data is unformatted --- Filex.uwo 

                Here the data may be written and read very quickly. 

             The following Fortran statement should be used to open such a file whose name is filex.uwo.

               Open (unit=1, file=filex.uwo,  form='unformatted')

       To read the separate traces from this file the following Fortran read statement is used:

             read (1,*)  LL, LH, LA, (Title(i),i=1,LL), (H(i),i=1,LH), (a(i),i=1,LA) 

             A problem is that it requires a LINUX operating system to read the data and hence cannot be read from computers        with different operating systems

----------------------------------------------------------------------------------

         Version (ii)   All the data is written in UWO-ASII format.

            This data may be read by most editors and easily viewed in any operating system such as WINDOWS or LINUX.

           The GLIMPCE data set which is provided with this note was written using this format.

        Each data trace comes with a descriptor title (Title(i),I=1,LL), a set of headers (H(i),i=1,LH) and the trace data values. The data values (a(i), i=1,LA) were initially normalized with a factor Amax such the maximum absolute value of the data set is made equal to 10000.  The normalized integer values is saved in the array  (ia(i),i=1,LA). 

       Any program which is used to read this data file would be dimensioned as follows as an example.:

                   Character*80  Title(80) 

                   Dimension    H(100),  a(1000000),  ia(1000000)

            The numbers chosen in the dimension statements are not fixed and should be chose to accommodate the requirements of the data set.

          The following Fortran statement should be used to open a data file. For example for  a file  name  Filex.asc

             Open (unit=1, file=Filex.asc)

  To read a set of the individual  traces from this file the following Fortran read statement is used:

100      continue

         Read   (1,10)  LL, LH, LA, Amax

         Read   (1,11) (Ttitle(i), i = 1,LL)

         Read   (1,12) (H(i), i=1,LH)
  

         Read  (1,13)   (ia(i),i=1,LA)

10     Format  (1x,3i8,E15.5)

11      Format  (1x,A80)

12      Format (1x,10F12.4)

13     Format  (1x,10I8)   

          go to 100

  Definition of quantities used in the read/write statements.

   LL = the number of 80 character title words that are used to describe the contents of the seismic trace.  
The minimum number is 1 and the maximum number is 80. This means provision is made to have a title paragraph made up of ten 80 character lines. In most cases only one or two 80 character line is sufficient,

   LH = The number of headers that are used to give the computer the required information about each seismic trace. The headers are defined below. 


The program is dimensioned to handle up to 100 separate headers.


The total number used in the GLIMPCE data set is 60.

   LA = the number of data points in the seismic trace. The maximum number is that given in the 
dimension statement. 

The program is flexible in that LA can vary from trace to trace. This means the trace length is not fixed.

   (Title(i),i=1,LL) --- This is the descriptor part of the trace. The user can put whatever he wants in here for his own information to describe the data. LL= 2 for the GLIMPCE ASCII data set

          For the GLIMCE data set

             Title(1) = The Experiment Number, Line recorded, and the station identification.

             Title(2) =  a statements which informs the user how the original trace data (a(i), i=1,LA) may be 

                              computed from the integer set as follows

   (H(i),i=1,LH)   ---- This is the list of headers which the program will need for each trace. 

                                   LH= 60 for the GLIMPCE data set. 

   (ia(i), i=1,LA)   ---- This is the  data trace with integer values


                                    The maximum value of LA is given in the dimension statement.

                                     LA for the GLIMPCE experiment is 7500 or less.

    Amax

        The ASCII data (ia(i),i=1,LA) was normalized using Amax such that its peak absolute value was 10000

        To recover original amplitude (a(i),i=1,LA) ----- multiply the ASCII data by the Amax value 
  
  
  

                                 a(i) = ia(i) *Amax

   Complete set of definitions of the UWO headers     



    Note the Headers defined below were created for many applications used  over the past 40 years. The headers used in 

    the  GLIMPCE ASCII data sets are defined as follows:.     

    The actual number used for each trace is set by the value of LH= 60

    All unused or undefined headers are given a value of 999.0

    H(1)   Experiment Line number  ----- For GLIMPCE there were 4 lines  ---Line A, Line B, Line F, and Line J

    H(2)   Source number   ----- For GLIMPCE these are the air-gun sources. 

    H(3)   Station number

    H(4)   component number ---  1   Vertical,  2   N-S,  3  E-W.  





4 radial   (optional) , 5 transverse    (optional)





 6 time channel (optional)

    H(5)   number of points in trace = LA



 


    H(6)   number of channels of data recorded at that station. 


 Sometimes it is convenient to store radial and transverse components.

    H(7)  --- not defined

    H(8)  --- This is a flag to indicate if the trace is good or bad

                   One has the option of weighting the quality of the data  on a scale of 1--10 if he wishes

                   H(8) > 0  ---  Accept the trace

                   H(8) = 0  ---  Reject the trace . 

    H(9)      --- Sampling rate = SR = number of samples per sec 

                      if sample interval = dt, then  SR=1.0/dt.  Note The  sample rate need not be the same for each trace.

    H(10)     --- Time in seconds of first point of seismic trace relative to a  reference time (in this case the source time)

    H(11)     --- Time in seconds of last point on seismic trace (optional)

    H(12)    ---- Reduced time value for first point

    H(13)    ---  Reduced time value for the last point

    H(14)   ---   0 for metric km,  1 for metric meters, 2 for feet --- for quantities in H(15),H(16),and H(17)

    H(15)   ---  Source Elevation

   H(16)     ---  Source depth

   H(17)     ---  Station elevation  

   H(18)     ---  Source size ---- for explosions (tons) , for earthquakes (magnitude)

   H(19)     ---  Trace gain

   H(20)     ---  Instrument number

------------------------------------------------------------------------

   (H(21) - H(27)) are concerned with source and station locations including  distances and azimuths 

    H(21) --- absolute distance of station to source  

    H(22) --- azimuth of source to station

    H(23) --- back azimuth of source to station

    H(24) ---  x coordinate of a station when referenced to a reference origin

    H(25) ---  y coordinate of a station when referenced to a reference origin

    H(26) --- Shot or source location with respect to a reference point

    H(27)  ---Station  location with respect to a reference point  

               The distance between station and source = H(27)-H(26) . 


     H(21)=abs(H(27)-H(26)) 

    H(28)  Reducing velocity

    H(29)  Undefined

    H(30) Undefined

    H(31) -- H(35)  Butterworth Bandpass Filter parameters that were applied to the given trace if the data was filtered

    H(31) --- FH    --- high pass limit    ----- For GIMPCE data  FH = 4 Hz

    H(32) --- FL    --- low pass limit     ----  For  GLIMPCE data FL = 33 Hz

    H(33) --- mrh   --- high pass filter order  ---  determines filter slope --- For GLIMPCE data mrh= 4

    H(34) --- mrl   --- low pass filter order    --- determines filter slope --- For GLIMPCE data mrl= 4

    H(35) --- isq
 isq =1 for squared zero-phase filter  
          ---- For GLIMPCE data isq =1

                             isq =0 for realizable filter with a phase spectrum 

--------------------------------------------------------------------------     

   H(36)  Undefined

   H(37)  0 or 1 to indicated that the trace was normalized

   H(38)   0 or 1 to indicated that the trace was NMO corrected

   H(39)  Undefined

   H(40)  Undefined            

   H(41)-H(44) give the source and station latitude and longitude 

    H(41)  = Source Latitude 

    H(42)  = Source Longitude

    H(43)  = Station Latitude

    H(44)  = Station Longitude

    H(45)- H(50) --- give origin time of source. This is useful for refraction  data. 

    H(45)  --- year     ---- For GLIMPCE data --- year =1986

    H(46)  --- Month ---  For GLIMPCE data ---- month = August or September

    H(47)  --- Day

    H(48)  --- Hour

    H(49)  --- Minute

    H(50)  --- Second

    H(51) ---  Julian day

    H(52) --- Map grid easting forsource

    H(53) --- Map grid northing for source

    H(54) ---  Map grid easting for station

    H(55) ---  Map grid northing for station

    H(56) ---  Air gun capacity

    H(57) ---  Water depth

    H(58) --- Undefined

    H(59) --- Undefined

    H(60) --- Undefined 

