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Summary Of Changes

The following is a list of documented version changes made to the Application software or manual process. Each insert in this section reflects a change in a sentence, paragraph or complete section.

Version 1.1  12/15/2009
        Description:: CCR552 -- CCR552 Modify GASP and ASDTA Smoke monitoring and reporting of product generation
Version 1.2 05/20/2010

       CCR01046  Move ASDTA Smoke to Smoggy, gp36, and Hazy-cip

Version 1.3 03/17/2011

       CCR1017 Create ASDTA Smoke-West MciDAS images

1.0 APPLICATION OVERVIEW

The Automatic Smoke Detection Algorithm (ASDTA) was developed at NESDIS/STAR with the Geostationary Operational Environmental Satellites (GOES) imager and the Hazard Mapping System (HMS) fire product. The GOES satellites are operated by the US National Oceanic and Atmospheric Administration (NOAA) to provide geostationary weather observations covering both North and South Americas at high temporal and moderate spatial resolutions. The current GOES-East and GOES-West platforms are located over the equator at 75(W and 135(W, respectively, providing diurnal coverage of nearly half area of the global – from New Zealand in the far west, across the Pacific Ocean, North, Central, and South Americas, the Atlantic Ocean to the western coast of Africa.  The instantaneous geometric field of view (IGFOV) of the visible detectors is nominally 28(rad, corresponding to a square pixel that is 1 km on a side on the Earth’s surface at the spacecraft’s suborbital point. The infrared detectors have a larger IGFOV which covers a square pixel 4 km per side except for channel 3 which has a suborbital pixel 8 km on a side. Although primarily designed for meteorological applications, the GOES Imager offers the unique opportunity to capture aerosol optical signals over land and water. Therefore ASDRA has been developed to monitor and track biomass burning aerosols by using GOES Aerosol Optical Depth Product (GASP) and the Hazard Mapping System fire product.
Besides Infrared channels that are used for cloud screening, GASP uses visible spectrum to retrieve aerosol optical depth (AOD), thus only performs during daylight (from 1045UTC to 2245UTC). HMS provided fire information in North and Central Americas daily. The fire information includes the fire locations, the fire starting time and the duration. Currently, the algorithm retrieves biomass burning aerosol optical depth and mass concentration for a fixed CONUS sector over the United States from GOES-East. However, with modifications, it is possible to process other sectors (e.g., GOES-East full disk) or other satellites (e.g., GOES-West in the Western Pacific). 

The monitoring system log the “data ingest”, “product creation”, “product distribution”,  automatically distribute these information into each table, and will email to help desk if the “Failure” is more than three cases.

Now ASDTA Smoke primary is on HAZY, backup is on Smoggy.
2.0 OPERATING ENVIRONMENT
This system operates on Intel-compatible PC workstations running RedHat Linux.  The host machine should have at least one gigabytes of RAM, 25 gigabytes hard drive space, and one 900 MHz processors (or equivalent) for realtime operation for GOES East.  Processing data for additional satellites requires additional hardware and significantly more disk storage space.

2.1 Hardware Environmenttc \l2 "Hardware Environment
For the CONUS sector currently used, each observation time requires about 6M for GASP AOD files. So 24 observations per day (every 30 minutes from 11:15UTC 22:45 UTC) requires 144 Mb. The final GRIB data files will need another 20 Mb. Subsequent storage of intermediate files (e.g., binary files, etc) uses 156 Mb, which results in a needed space of ~4.5Gb for 1 full month of storage of intermediate files. This can be reduced since most intermediate files can be removed a few days after calculation. 

The RAM required also depends on the number of fires. The current processing system uses a 1024Gb RAM installed which is sufficient for processing..

2.2 Software Environmenttc \l2 "Software Environment
The ASDTA system requires RedHat Linux 2.2 or higher and IDL 6.0 or higher. ASDTA only processes GOES-12.  Additional development resources are required for use with other platforms and GOES satellites

                             2. 2. 1  The system currently runs on the RedHat Linux operating system using 

                                          the BASH (Bourne Again Shell) shell. 

2. 2.3    The current processing system uses IDL 6.1
3.0     COMPILATION AND INSTALLATION PROCEDURES
3.1 Compilationtc \l2 "Compilation
The main source code for smoke detection and tracking (e.g.,g13_smoke_main5.pro) is a IDL program. It can be compiled with calling “idlcmd” by “run.bsh under shell environment. Subsequent subroutines used by the main code are compiled at the same time once run.bsh is run. 
3.2 Makefile informationtc \l2 "Makefile information
A Makefile is in subdirectory of  FORTRAN. It is used to compile the main program “grib_main_NAM3.f” and it subroutines.
3.3 Directory Descriptiontc \l2 "Directory Description
The ASDTA processing system includes all the IDL programs in one directory SMOKE5.  There is another directory called FORTRAN/ where all the FORTRAN codes are stored and used to convert binary data format to GRIB data format. 
3.4    Required Files

The following describes the required files to process an ASDTA sector. This is a general description. It includes examples for the current CONUS processing.
              3.4.1   Shell Scripts

                            One bash shell script runs the whole process. The file name is
                            Run_smoke.sh.
3.4.2   IDL scripts

   The file name is idlcmd.

3.4.3 IDL routines

3.4.3.1 G13_smoke_main5.pro

This routine is the primary code for the ASDTA algorithm. 

3.4.3.2 Other miscellaneous routines

There are numerous IDL functions and subroutines used in the processing. 
3.5    Installation
Set up script files 
tc \l2 "Set up scripts to grab the imagesAll  shell scripts are located in the /home/oper/new_SMOKE directory and all IDL

 programmer are in /home/oper/new_SMOKE/ PACKAGE5 directory.  This directory
 contains the entire Smoke module IDL software package. Listed below are the sub-
 directories that are used to store data from

the operational software and the directories that store the FORTRAN routines and

Makefile used to compile the Smoke module.  

The directory structure under  new_SMOKE including the sub-directories are:

PACKAGE5
FORTRAN
test_tool
The input and output directory is /data/new_SMOKE/ includeing the sub-directory are:

    The input: arrH, AOD
    The output: 

          1.  /GOES_AOD,

                   /ALL
          2.  /Thresh20_40

                  /COMB_AOD_CLOUD_FIRE

                     /2SCHEMES

                     /NAM

          3. Image

          4. logs
          5. Mcidas images
Shell program executes the IDL routines and stores the products to the server,
         This shell program is executed from the user prompt:

          Run_smoke.sh
Create data directories: (external product directories on the anonymous ftp server  

   satepsnon)
            From the root directory:

            /data/ftp/pub/FIRE/HMS/SMOKE
         Create data directory on dist1(NCDC):

          /data/pas/archive/

         Mcidas images:

         Imglist.k DPD/SMOKE

4.0   PROCESS DESCRIPTION


          4.1 Product Processingtc \l2 "Product Processing
Processing occurs as the shell script is executed. These shell script contains the IDL script that then runs the smoke algorithm code.

4.2   Processing Timetc \l2 "Processing Times
                           Processing time varies dramatically depending on the number of fires and extent 

                           of smokes from several hours to more than one day. It might be quicker on a faster

                          processor.
4.3  Control of Data Processing - Script Summary

The following describes commands included in scripts used to perform the GASP retrieval.
4.3.1 .bash_profile

The .bash_profile is sourced within the shell script files described above to initialize environmental variable
4.4 Control of Data Processingtc \l2 "Control of Data Processing - Daily Operations

                    The whole procedure starts daily at 2:00pm LT. First 30-minute binary data files are 

                    created. Then hourly GRIB files will be generated.  


Here is cron list:

18 18 * * * /home/oper/new_SMOKE/run_smoke.sh  1> /data/new_SMOKE/logs/smoke5.log 2>&1, and it will call convertSMOKE_east_mcidas.sh to get Mcidas images
5.0 PROGRAM DESCRIPTION



5.1 IDL Programs
The primary ASDTA processing is performed within g12_smoke_main5.pro (additionally, numerous subroutines are used in processing). The IDL routines can be used to perform biomass burning aerosol retrievals in near-real time or retrospectively from existing GASP and HMS data files.

	Subroutine
	Purpose

	g13_smoke_main5.pro
	The main program

	read_GASP.pro
	Read GASP data

	read_GASP_latlon.pro
	Read GASP Geolocation

	Pattern_main.pro
	Perform Pattern Recognition scheme 

	Convert_julianday.pro
	Convert Julian day to month and day of the year

	Get_hysplitgrid3.pro
	Obtain HYSPLIT grid info

	Calc_hysplit_latlon.pro
	Calculate HYSPLIT grid center and corner

	Write_binary_f77.pro
	Write output into FORTRAN77 binary format

	Read_binary.pro
	Read intermittent binary smoke array data

	Write_binary_all.pro
	Write output and geolocation, size etc into binary files

	Write_binary.pro
	Write intermittent binary smoke array data

	Reamp_GASPsmoke_NAM.pro
	Remap smoke data onto NAM grid

	Conv_smoke_combaod_combconc.pro
	Convert smoke AOD to concentration

	Generate_combsmoke.pro
	Create smoke data combined with cloudy information

	Merge_HMS_fires.pro
	Merge HMS fires

	Read_HMS_fire3.pro
	Read HMS fires within GASP sector

	disp_smoke_nocld.pro
	display  smoke AOD and combined AOD and density

	colorbar.pro
	add a color bar to the current  graphics window

	imagemap_unscl.pro
	Display an image which has latitude and longitude


5.2 C language program and Shell scripts



5.2.1 convertSMOKE_east_mcidas.sh



Program Name:
 convertSMOKE_east_mcidas.sh



Directory:
$HOME/new_SMOKE


This program picks up the right McIDAS area slot and assigns it with the correct area 



Number from a set of McIDAS area files. It further implement the C program to open the

Selected area files and, after the conversion is done, sftp the processed AREA files to 

Dist1 under spider account.

Format

/home/oper/SMOKE/convertSMOKEmcidas_v4.sh $yr $mm $dd
Parameters
$yr: calendar year 



$mm: calendar month



$dd: calendar day
Called From:
run_smoke.sh
Called Programs: /checkAREAsmoke_v4.c and pushSMOKEAREAs.sh
5.2.2 checkAREAsmoke_v4.c



Program Name:
checkAREAsmoke_v4.c



Directory:
$HOME/SMOKE

This C program derives the correct McIDAS AREA number and open the AREA file

Format

/home/oper/new_SMOKE/checkAREAsmoke_v4 $first

Parameters
$first: McIDAS area number

Called From:
convertSMOKE_east_mcidas.sh
Called Programs:  N/A

5.2.3 SMOKE2AREA.c

Programe:           SMOKE2AREA.c

Directory:            $HOME/nre_SMOKE

This C program transfer binary to Mcidas  image

Format                /home/oper/new_SMOKE/SMOKE2AREA  $first
Called From:
run_smoke.sh
5.2.4  pushSMOKEAREAs_v3.sh



Program Name:
pushSMOKEAREAs.sh



Directory:
$HOME/SMOKE

This shell script pushed the selected AREA file to Satepsdist1 under spider account

Format

/home/oper/SMOKE/pushSMOKEAREAs_v3.sh $input

Parameters
$input: McIDAS area number

Called From:
convertSMOKEmcidas_v4.sh
Called Programs:  N/A

6.0 ALGORITHM


ASDTA uses GOES aerosol optical thickness and HMS fires information to retrieval biomass burning aerosols and track the smoke plume movement.  Two schemes are applied. One is called the Source scheme, which is to use fires to detect the smoke plume boundary. Second is called the Pattern Recognition Scheme which can be used to follow the smoke shifting in a moderate velocity.
7.0 Monitor

Web page Monitor has been established, including a page of the currently ‘.jpg’ output files and a log file information that includes the smoke module started time, completed time, check GRIB files already successfully send to satepsnon, satepsdist1. Anonymous and check currently 25 ‘jpg’ files, 25 ALL ‘grd’ files and 12 ‘grd’ files on the satepsnon.  To check the smoke procedure on the web please read the document “SMOKE CHECK PROCEDURE”.
8.0 Send data to NCDC

The data send to NCDC are:

G12smokeaod_200908172245.combaod2.jpg
G12.2009081722.2smoke.combaod.hmshysplitcomb2.NAM3.grd
G12.200908172245.2smoke.combaod.hmshysplitcomb2.dat

G11.200908172345.2smoke.mv.new4.dat
GWsmoke_200909202345.combaod2.jpg
GW.2009092023.2smoke.combaod.hmshysplitcomb2.NAM3.grd
9.0 Diagram
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10.0 Appendixes 

10.1 ASDTA McIDAS Color Table
A specially designed McIDAS color table is kept at SAB server’s McIDAS directory to allow SAB analyst to enhance SAB operational HMS analysis on smoke by referencing the predicted smoke distribution. The color table was adopted from the HMS GASP color table in the IDL mode, which was also transplanted and modified from STAR GASP color table also in the IDL mode.
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