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INTRODUCTION
This software computes radar climatology, radar coverage maps; edit radar coverage and PRISM data to be used by the RFC-wide Multisensor Precipitation Estimator (MPE). These programs and scripts collectively make up the Radar Climatology (RADCLIM) system and can be used to process, display and manage the data.
 RADCLIM uses an archive of Hourly Digital Precipitation Array (DPA/HDP) data that can be downloaded from the Office of Hydrologic Development/Hydrology Lab home page. See http://dipper.nws.noaa.gov/hdsb/data/nexrad/xxxxx_stagei.php. (replace the xxxxx with the appropriate RFC name.  e.g. serfc, ohrfc, etc.)  The archive contains every DPA product from every radar for every hour for the period of record (1996- Sept 2005) excluding missing data. The data is arranged by RFC name and month.  After September 2005, RFCs will be responsible for archiving DPA data.
The hybrid scan and occultation data play an important roll in defining the “true” radar coverage and should be displayed and compared with the radar climatologies. The hybrid scan and occultation data can be displayed in native radar polar coordinates, or remapped to HRAP for better comparison with the climatologies which are mapped to the HRAP grid. 

1. DOWNLOADING HDP/DPA FILES
Download monthly tar files from HRL website containing HDPs/DPAs and place

in the /awips/hydroapps/precip_proc/local/data/app/radclim/SiDATA directory
Each monthly tar file contains every HDP/DPA product collected from every radar from every hour in the month for a given RFC. This is an extremely large file and can be larger than 50 MB for a single month. The process of creating the climatologies uses up a large amount of disk space depending on the amount of data in the tar file.  It can use up to 2 gigabytes of space during the process because the files have to be extracted from the tar file as well as processed.  As each raw data file is processed, it is then deleted immediately.  If you have enough disk space to download the entire period of record for your RFC go ahead and do it. If disk space is going to be a problem, you can download and process several months at a time and then delete the tar files before downloading additional files.

Before you can process the data you will need to setup the .Apps_defaults_radclim file for the monthly climatology that you wish to create.

For example: To compile and view the AUG climatologies for MARFC, the following tokens should be set in the .Apps_defaults_radclim file
compile_month :
AUG
view_month :

AUG
st3_rfc : 

marfc
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Figure 1: Compile month token in the .Apps_defaults_radclim file
Note:  Make sure the monthly climatology directories exist.  These are located at:  /awips/hydroapps/precip_proc/local/data/app/radclim/timeperiod directory (e.g. AUG, DEC, etc.) before you process climatology data.  If monthly climatology directories not exist, then run the create_timeperiod_dirs script  to create them. 
From the precip_proc/bin directory type:

create_timeperiod_dirs[image: image1.jpg]Vi i





2. PROCESSING MONTHLY DPA/HDP TAR FILES
To process the monthly TAR files downloaded from HL web site run the create_climatology script located in the scripts directory. The process script will run other scripts and programs, which do the following:

· Untars monthly tar file (i.e. stage1raw_062004_MA.tar for 2002 – present

                                                   Si0601MAraw.tar for 1995 – 2001)
–     Decode HDP/DPAs

–     Count number of times each grid point is above threshold
      (0, 1 mm, 2.5 mm, 5 mm, etc)

–     Count total number of hours (total number of HDP products)

–     Compute Cumulative Sum of rainfall at each grid point.

To process the entire month of August 2004 for MARFC type:

  create_climatology 062004 MA
Note that after August 1997 the tar files use a 4-digit year. This means that the process script must be run using a 4-digit year. Therefore to add the entire month of January 1998 to the MARFC winter Climatology you would enter the following command:

  create_climatology 011998 MA
3. DISPLAYING RADAR CLIMATOLOGIES
After you have compiled all of the months which you wish to include in your climatology by running the create_climatology script for each month, you are ready to compute and display frequencies. The run_show_radarimage script will divide the (number times a grid box exceeded a threshold) by the (total number of hours (HDP) products in the climatology) and display an image of the frequency of precipitation

(1) Type run_show_radarimage
(2) Select radar site

(3) Select type of climatology you want to view (total rain, frequency, etc.)

(4) Select scaling factor (default is usually fine)*

(5) Save (saves a gif image in the pict directory which is defined in the .Apps_defaults_radclim file)
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Figure 2: run_show_radarimage input screen

* The Climatology is displayed using a 16 data level scale. The scaling algorithm selects yellow for the category, which is ½ of the maximum data value in the climatology. This color is approximately the midpoint in the data scale. Occasionally, an extremely high or low maximum value will cause the color scale to not show the climatology very well. In this case, you may need to experiment with selecting a new category for the midpoint of the data scale which is colored yellow.
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Figure 3: show_radarimage GUI
4. CREATING RADAR COVERAGE MAPS
Once you have created an image of the climatology that you are satisfied with, you can apply a threshold to the climatology below which the radar data should not be trusted.  An upper climatology may be selected to try to filter out grid points which are contaminated with ground clutter a significant portion of the time.

From the precip_proc/bin directory:

(1) Type run_create_radcov
(2) Select radar site

(3) Select type of climatology you want to view

(4) Select scaling factor

(5) Wait for image to display

(6)  Save image of climatology

(7)  Quit
(8)  Select lower threshold

-grid boxes less than or equal to threshold will be excluded from radar coverage map

(9)  Select upper threshold if necessary

-grid boxes greater than upper threshold will be excluded from radar coverage map

(10)  Save image of radar coverage map

-gif image file and binary misbin array file will be saved
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Figure 4: Input for create_radcov
5. EDITING RADAR COVERAGE
The general idea is that a user will create the best coverage map using the run_create_radcov program, the result of which is saved in ../misbins/straight/ directory. The finishing touches can then be added by the run_edit_radcov program, the result of which is saved in the misbins/saved/ directory. Both of these directories are controlled by tokens in the .Apps_defaults_radclim file. The radar coverage maps (also referred to as misbins) have exactly the same format no matter which directory they are in.  These final maps should then be copied, by hand, to the RFC-wide MPE misbins directory.

From the precip_proc/bin directory

(1) Type run_edit_radcov

(2) Select radar site

(3) Wait for image to display

(4) Edit coverage

– Draw polygon

– Click button Add or Subtract radar coverage map*

– Binary misbins array file will be saved in the misbins/saved/ directory.

– Close

(5) Quit
[image: image8.png]



Figure 5:  run_edit_radcov GUI

6. DISPLAYING PRISM DATA IN RADCLIM
The showprism program will display monthly and annual PRISM data for individual radar site. The PRISM data does not support AKRFC. The program reads data (ASCII file) from prism_data/prism directory and saves the binary prism file into prism_data/PRISM directory.

From the precip_proc/bin directory type:

(1) Type run_showprism

(2) Select radar site

(3) Select month you want to view

(4) click on save button to save GIF image
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Figure 6: run_showprism GUI
7. MERGING MONTHLY CLIMATOLOGIES
If you have created individual climatologies for each month (i.e. JAN, FEB, etc), they can be merged into longer seasonal or annual climatologies. For example, a winter climatology could be created by merging DEC, JAN, FEB, and MAR together. The merge program simply takes the monthly sums at each grid point and adds them together to create files for the seasonal Climatology.

From the precip_proc/bin directory type:

(1) Type merge_climatology
(2) Enter the name of the merged climatology that you wish to create (i.e. ANNUAL)

– If you enter the name of a climatology that already exists, the program will 
  overwrite everything in that climatology.

(3) Start adding months to your new Climatology

– Enter the month that you would like to add

– After program has finished adding a month to the climatology, it will ask you if
   you would like to add another month (Y/N)

– If you answer (Y), the program will ask you to enter another month

Continue this procedure until you have added all the months that you would like to add to the new merged Climatology.
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Figure 7: Input for merge_climatology
(4) After you have created the new climatology, you can display individual radar climatologies and create radar coverage maps using the run_show_radarimage and create_radar_coverage scripts and setting the view_month token to the name of the new climatology (i.e. view_month: ANNUAL).
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Figure 8: .Apps_defaults_radclim token which needs to be set accordingly.

8. DISPLAYING HYBRID SCAN IN POLAR COORDINATES
From the precip_proc/bin directory type:

(1) run_hybridscan
(2) Enter site ID when prompted (i.e. kfcx)

(3) click on save button to save GIF image
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Figure 9: run_hybridscan GUI
9. DISPLAYING HYBRID SCAN IN HRAP COORDINATES
From the precip_proc/bin directory type:

(1) run_p2h_hys

(2) Enter site ID when prompted (i.e. kfcx)

(3) click on save button to save GIF image
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Figure 10: run_p2h_hys GUI

10. DISPLAYING OCCULTATION DATA IN POLAR COORDINATES
From the precip_proc/bin directory type:

(1) run_occultation
(2) Enter site ID and elevation angle when prompted (i.e. kfcx 1)

(3) click on save button to save GIF image
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Figure 11: run_occultation GUI
11. DISPLAYING OCCULTATION DATA IN HRAP COORDINATES
From the precip_proc/bin directory type:

(1) run_p2h_occ

(2) Enter site ID and elevation angle when prompted (i.e. kfcx 1)

(3) click on save button to save GIF image
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Figure 12: run_p2h_occ GUI

APPENDIX A.  RADCLIM Application Default Tokens


.Apps_defaults_radclim (control file for Radclim)
#

# Official .Apps_defaults_radclim file for OHD/HL for Radclim
# Also see National .Apps_defaults file for other settings

# Revised: 08 November 2004

# ==============================================================

compile_month
: AUG

view_month

: AUG

st3_rfc


: marfc

#================= DO NOT EDIT BELOW ===========================

root_dir

: $(pproc_local_data)/app/radclim/

dpa_grid_dir

: $(root_dir)/decoded_data

# turn off so the dpa decoder decodes all DPA files and not just top

# of the hour files

dpa_filter_decode
: OFF

# tokens for decoding and compiling files

Dpaproddir

: $(root_dir)/raw_data

data_dir

: $(root_dir)/

Si_DATA_dir

: $(data_dir)/SiDATA/

data_raw_dir
: $(data_dir)/raw_data/

data_decoded_dir
: $(data_dir)/decoded_data/

data_prism_dir
: $(data_dir)/prism_data/

supplementary_dir
: $(data_dir)/supplementary/

backup_dir

: $(data_dir)/backup/

compile_dir

: $(data_dir)/timeperiod/$(compile_month)/

compile_data_dir
: $(compile_dir)/freqs/

compile_misbin_dir: $(compile_dir)/misbins/

compile_pict_dir
: $(compile_dir)/picts/

view_smisbins_dir
: $(view_dir)/misbins/straight/

view_dir

: $(data_dir)/timeperiod/$(view_month)/

view_data_dir
: $(view_dir)/freqs/

view_picts_dir
: $(view_dir)/picts/

view_smisbins_dir
: $(view_dir)/misbins/straight/

saved_misbins_dir
: $(view_dir)/misbins/saved/

geo_dir

: /awips/hydroapps/lx/geo_data/

read_geo

: $(geo_dir)/$(st3_rfc)

in_prism_dir
: $(data_prism_dir)/prism/

out_prism_dir
: $(data_prism_dir)/PRISM/

picts_prism_dir
: $(data_prism_dir)/picts/

# Token for HYBRIDSCAN applications

data_hybscn_dir
: $(data_dir)/hybscn_data/

hybrid_dir

: $(data_hybscn_dir)/hybrid/

occul_dir

: $(data_hybscn_dir)/occul/

polar_dir

: $(data_hybscn_dir)/pol2hrap/

raw_hys_dir

: $(hybrid_dir)/raw_hys/

raw_occ_dir

: $(occul_dir)/raw_occ/

ascii_hys_dir
: $(hybrid_dir)/ascii_hys/

ascii_occ_dir
: $(occul_dir)/ascii_occ/

gifs_hys_dir
: $(hybrid_dir)/gifs_hys/

gifs_occ_dir
: $(occul_dir)/gifs_occ/

p2h_hysgifs_dir
: $(polar_dir)/p2h_hys_gifs/

p2h_occgifs_dir
: $(polar_dir)/p2h_occ_gifs/
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APPENDIX C. RADCLIM Directory Diagram
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APPENDIX D. Scripts and Executables

*Note bolded entries are the program files.  Italicized entries are scripts

.Apps_defaults_radclim – token file which is placed within the data directory

run_edit_radcov – Let’s the user manually add/subtract radar coverage via a GUI.

edit_radcov.LX – invoked by run_edit_radcov
run_hybridscan

hybridscan.LX – invoked by run_hybridscan
merge_climatology

mergedata.LX – invoked by merge_climatology
run_occultation

occultation.LX – invoked by run_occultation

run_p2h_hys

mapp2h_hys.LX – invoked by run_p2h_hys

run_p2h_occ
mapp2h_occ.LX – invoked by run_p2h_occ

create_timeperiod_dirs – used to create the initial data directory structure 

run_show_radarimage – Generates a GUI for a radar whose information is provided by 
                                        the user.

show_radarimage.LX - invoked by run_show_radarimage and run_create_radcov
run_showprism – Generates a GUI for a radar site and month.  Generates PRISM data in 
                             XMRG format.

showprism.LX – invoked by run_showprism
run_create_radcov – Generates a GUI for a radar.  Generates the disp file and a gif 
                                   image.

create_radcov.LX – invoked by run_create_radcov
create_climatology – used to create the climatologies from DPA products

radclimogen.LX – invoked by create_climatology
remove_climatology_files.LX – invoked by create_climatology
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