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MABEL Level0 Range Files

Files of processed MABEL data have been put on an anonymous ftp site at GSFC to provide access to the user community. The files consist of computations for all detected lidar backscattered photons and solar background photons. The computed value is the range of the backscatter event from the instrument. The data have been segregated on a data system channel basis. The data are arranged as a sequential lidar shot time series and been synchronized with 5Hz GPS/IMU data from a Novatel SPAN technology GPS/IMU unit that is mounted on the instrument frame.
The following describes the data files to the level of detail required for designing input computer code. Also provided here are two computer code fragments, one in IDL and one in MATLAB, that serve as models and could be incorporated into a user’s program to read the data.
1. Data Folders
The data are contained in four folders named by the day of the UT takeoff time of the ER-2 flight. The four folders are 08Feb10, 09Feb10, 10Feb10, and 11Feb10.
The unix/linix type path to the files are ./Mabel/Level0/ddMmmyy where dd=day of month,Mon=month abbreviation (Dec), and yy=year(10). For example, for ER-2 takeoff at 23:45 UTC on 09 December 2010, the folder name is  ./Mabel/Level0/09Dec10
2. Data Files Names
The MABEL data system used two time-of-flight(TOF) cards to encode photon events. One half of the 24 channels were handled by each card. Of the 12 channels on each card, 8 were 532 nm photon events and 4 were 1064 nm events. The cards are designated TOF1 or Card 1 and TOF2 or Card2.
For the flights of December, 2010, the channels on TOF1 are 532 nm 1, 3, 5, 7, 9, 11, 13, 15 and 1064 nm 44, 46, 48, and 50. The channels on TOF2 are 532 nm 51, 53, 55, 57, 59, 61, 63, 65 and 1064 nm 94, 96, 98, and 100.
File names are constructed from the TOF card designation, date, and hour and minute of the beginning and end of data within the file. For example,
T1-Dec09.2359-Dec10.0002.bin
 specifies data from TOF1 that begins at 23:59 UT on December 9 and ends at 00:02 UT on December 10. The hour and minute time in the file name is prior to or equal to the hour and minute of the first or last lidar shot time.
3. Data File Contents
The following summarizes the contents of the MABEL data files.

a) A single 4 byte integer containing the total number of data channels for the two TOF cards. The total number is 100.
b) For each lidar shot, the following data is repeated.
· Shot number                                                         4 byte integer
· GPS weekly millisecond of the lidar shot         4 byte integer
· Nearest in time GPS/IMU, known as INSPVA, 5 hz record. Since, on a given day, the laser is firing at 5000 or 10000 Hz, many records (about 1000 or 2000) have the same INSPVA. Interpolation is required to acquire navigation and attitude values closer in time to the lidar shots. The INSPVA record has the following structure.
a) GPS record number                                                                 4 byte integer
b) GPS week                                                                                   4 byte integer
c) GPS weekly seconds                                                                8 byte floating point
d) GPS Latitude (northern hemisphere positive)                    8 byte floating point
e) GPS Longitude (eastern hemisphere positive)                   8 byte floating point
f) GPS Altitude (meters, mabel instrument)                           8 byte floating point
g) North/south speed (meters per second,  north positive) 8 byte floating point
h) East/west speed (meters per second, east positive)         8 byte floating point
i) Vertical speed (meter per second, up positive)                 8 byte floating point
j) Roll (degrees, rotated right positive)                                   8 byte floating point
k) Pitch(degrees, up in direction of motion positive)            8 byte floating point
l) Azimuth(degrees, from north, clockwise positive)           8 byte floating point
· Channel flag, indicates presence of photon event for this shot  4 byte integer
· Channel index, channel number minus 1,
 -999 indicates end of shot                                                                 4 byte integer
· Number of range distance for this channel for this shot              4 byte integer
· Range distances (mm, array of distances of photon events)       4 byte integers

Lidar shots may no photon events. In that case, the channel flag has a value of 0xff0000ff. If there is at least one photon event, the channel flag has a value 0xffffffff.








4. Sample IDL code fragment to read data file


Shown below is an IDL code fragment which would read through an entire Mabel file. No storage or processing of the data would take place.
NGPSRecR=0L;                              4 byte integer
gWeekR=0L;                                4 byte integer
gSecsR=0.0d0;                             8 byte floating point
gLatR=0.0d0;                              8 byte floating point
gLonR=0.0d0;                              8 byte floating point
gAR=0.0d0;                                8 byte floating point
gNVR=0.0d0;                               8 byte floating point
gEVR=0.0d0;                               8 byte floating point
gUVR=0.0d0;                               8 byte floating point
gRolR=0.0d0;                              8 byte floating point
gPR=0.0d0;                                8 byte floating point
gAzR=0.0d0;                               8 byte floating point
NChannels=0L;                             4 byte integer
ShotNumber0=0L;                           4 byte integer
SN=0L;                                    4 byte integer
GMS=0L;                                   4 byte integer
CW=0L;                                    4 byte integer
Cidx=0L;                                  4 byte integer
NDS=0L;                                   4 byte integer
DOFfile=’ T1-Dec09.2359-Dec10.0002.bin’
openr,doflun,DOFfile,/get_lun
readu,doflun,NChannels
while(~EOF(doflun))do begin
 readu,doflun,SN,GMS
 readu,doflun,NGPSRecR,gWeekR,gSecsR,gLatR,gLonR,gAR,gNVR,gEVR,gUVR,gRolR,
 gPR,gAzR
 readu,doflun,CW
 if(CW ne 'ffffffff'xL)then continue
 for i=0L,NChannels-1L do begin
  readu,doflun,Cidx
  if(Cidx eq -999L)then break
  readu,doflun,NDS
  DS=ulonarr(NDS)
  readu,doflun,DS
endwhile
free_lun,doflun
end

 
