[bookmark: _Toc471392199][bookmark: _GoBack]JPSS EPS ADP Output Format and Definitions
This readme file consists of file name format description and the tables describe output file contents and format.  A sample IDL reader is provided at the end of the table.  These netCDF4 files can also be read and data displayed using off the shelf tools such as HDFview, Panoply, wct.  
Table 1. JPSS EPS ADP Output File Names: NetCDF4
	JPSS RR Product Algorithm Names
	NetCDF4 JPSS RR product filenames

	Aerosol Detection
	JRR-ADP_v1r1_npp_sYYYYMMDDHHMMSS0_eYYYYMMDDHHMMSS0_cYYYYMMDDHHMMSS0.nc



v1r1 – version
YYYY – 4 digit year 
MM – 2 digit month 
DD – 2 digit day 
HH – 2 digit hour 
MM – 2 digit minute 
SS – 2 digit second
s – start time
e – end time
c – creation time

The file contents are shown in Tables 1-4 to 1-14.
[bookmark: _Toc471392200]Table 2. Aerosol Detection Output File
	Variable
	Type
	Description
	Dim
	Units
	Range

	Ash
	Byte
	Volcanic Ash Flag: 1 = yes, 0 = No
	2
	1
	0,1

	AshConfidHighPct
	Float
	Percent of high confidence ash
	0
	Percent
	0, 100

	AshConfidLowPct
	Float
	Percent of low confidence ash
	0
	Percent
	0, 100

	AshConfidMediumPct
	Float
	Percent of medium confidence ash
	0
	Percent
	0, 100

	AshPct
	Float
	Percent of good ash retrieval
	0
	Percent
	0, 100

	QC_Flag
	Byte
	Quality Flag  for Ash, Smoke, Dust and NUC(see Table 3)
	2
	1
	-128,127

	PQI1
	Byte
	Product Quality Information ( Byte 2 in Table 4)
	2
	1
	-128,127

	PQI2
	Byte
	Product Quality Information ( Byte 3 in Table 4)
	2
	1
	-128,127

	PQI3
	Byte
	Product Quality Information ( Byte 4 in Table 4)
	2
	1
	-128,127

	PQI4
	Byte
	Product Quality Information ( Byte 5 in Table 4)
	2
	1
	-128,127

	Cloud
	Byte
	Cloud Flag: 1 yes, 0 no
	2
	1
	0,1

	SAAI
	Float
	Scaled Absorbing Aerosol Index
	2
	1
	

	Dust
	Byte
	Dust flag: 1 yes, 0 no
	2
	1
	0,1

	DustConfidHighPct
	Float
	Percent of high confidence dust
	0
	Percent
	0, 100

	DustConfidLowPct
	Float
	Percent of low confidence dust
	0
	Percent
	0, 100

	DustConfidMediumPct
	Float
	Percent of medium confidence dust
	0
	Percent
	0, 100

	DustPct
	Float
	Percent of good dust retrieval
	0
	Percent
	0, 100

	Latitude
	Float
	Pixel latitude in field latitude
	2
	Degrees north
	-90., 90.

	Longitude
	Float
	Pixel longitude in field longitude
	2
	Degrees east
	-180., 180.

	DSDI
	Float
	Dust Smoke Discrimination Index
	2
	1
	

	NUC
	Byte
	None, Unknown, Clear_sky Flag: 1 Yes, 0 No
	2
	1
	0, 1

	NUCConfidHighPct
	Float
	Percent of high confidence NUC
	0
	Percent
	0, 100

	NUCConfidLowPct
	Float
	Percent of low confidence NUC
	0
	Percent
	0, 100

	NUCConfidMediumPct
	Float
	Percent of medium confidence NUC
	0
	Percent
	0, 100

	NUCPct
	Float
	Percent of good NUC retrieval
	0
	Percent
	0, 100

	NoAshPct
	Float
	Percent of ash not determined (bad)
	0
	Percent
	0, 100

	NoDustPct
	Float
	Percent of dust not determined (bad)
	0
	Percent
	0, 100

	NoNUCPct
	Float
	Percent of NUC not determined (bad)
	0
	Percent
	0, 100

	NoSmokePct
	Float
	Percent of smoke not determined (bad)
	0
	Percent
	0, 100

	NumOfGoodAshRetrieval
	Long
	Number of Good Ash Retrievals
	0
	1
	

	NumOfGoodDustRetrieval
	Long
	Number of Good Dust Retrievals
	0
	1
	

	NumOfGoodNUCRetrieval
	Long
	Number of Good NUC Retrievals
	0
	1
	

	NumOfGoodSmokeRetrieval
	Long
	Number of Good Smoke Retrievals
	0
	1
	

	NumOfQualityFlag
	Long
	Number of quality flag
	0
	1
	

	NumOfSatZenAngLess60
	Long
	Number of pixel with satellite zenith angle less 60 degree
	0
	1
	

	NumOfSolZenAngLess60
	Long
	Number of pixel with solar zenith angle less 60 degree
	0
	1
	

	Smoke
	Byte
	Smoke Flag: 1 Yes, 0 No
	2
	1
	0, 1

	SmokeCon
	Float
	Smoke Concentration
	2
	ug/m^3
	

	SmokeConfidHighPct
	Float
	Percent of high confidence smoke
	0
	Percent
	0, 100

	SmokeConfidLowPct
	Float
	Percent of low confidence smoke
	0
	Percent
	0, 100

	SmokeConfidMediumPct
	Float
	Percent of medium confidence smoke
	0
	Percent
	0, 100

	SmokePct
	Float
	Percent of good smoke retrieval
	0
	Percent
	0, 100

	SnowIce
	Byte
	Snow Ice Flag: 1 Yes, 0 No
	2
	1
	0, 1

	StartColumn
	Long
	Start column index
	0
	
	

	StartRow
	Long
	Start row index
	0
	
	

	TotalPixel
	Long
	Total number of pixels where retrievals are attempted
	0
	1
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The definitions of QC_flag is given in Table 3. 
Table 3. Quality flags for JPSS ADP product (QC_Flag)
	
Byte/Bit[endnoteRef:1]* [1: ] 

	Quality Flag Name
	Meaning

	
	
	2bit: 11 
	01
	00 (default:00)

	1
	0-1
	QC_ASH_DETECTION
	Low
	Medium
	High

	
	2-3
	QC_SMOKE_DETECTION
	Low
	Medium
	High

	
	4-5
	QC_DUST_CONFIDENCE
	Low
	Medium
	High

	
	6-7
	QC_NUC_CONFIDENCE
	Low
	Medium
	High


      *Start from the least significant bit


The 4 product quality information flags, as PQI1,PQI2, PQI3 and PQI4 are given in Table 4. 
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Byte/Bit[endnoteRef:2]* [2: 

Example of IDL reader for ADP :

pro read_JPSS_ADP, year,month,day
   MISVAL=-999.9
   str_year  = STRING(Year, FORMAT='(I4.4)')
   str_month = STRING(month, FORMAT='(I2.2)')
   str_dday  = STRING(day, FORMAT='(I2.2)')

   jday=JULDAY(Month, Day, Year)-JULDAY(01, 01, Year)+1
   lpy=(399+(year mod 400))/400 - (3+(year mod 4))/4
   if (month gt 2 and lpy eq 1 ) then jday=JULDAY(Month, Day, Year)-JULDAY(01, 01, Year)+1
   str_day = STRING(jday, FORMAT='(I3.3)')

    RES_DataPath = '/net/www/aftp/pub/smcd/spb/pubu/EPS_ADP/2016/'+str_year+str_day+'/'
     
    files = FILE_SEARCH(res_DataPath+ 'JPSS_ADP_'+str_year+str_day+'*_V1.h5', COUNT=nfile)

   if nfile eq 0 then goto, finish
   
   for igran=0, nfile-1 do begin

   filename=files(igran)
   print, filename

   lat = mg_h5_getdata(filename,'Latitude')
   lon = mg_h5_getdata(filename,'Longitude')
   Ash = mg_h5_getdata(filename,'Ash')
   Smoke = mg_h5_getdata(filename,'Smoke')
   Dust = mg_h5_getdata(filename,'Dust')
   cld=mg_h5_getdata(filename,'Cloud')
   Nuc=mg_h5_getdata(filename,'NUC')
   AAI = mg_h5_getdata(filename,'SAAI')
   DSDI = mg_h5_getdata(filename,'DSDI')
   Qual_B1 = mg_h5_getdata(filename,'QC_Flag')
   Qual_B2 = mg_h5_getdata(filename,'PQI1')
   Qual_B3 = mg_h5_getdata(filename,'PQI2')
   Qual_B4 = mg_h5_getdata(filename,'PQI3')
   Qual_B5 = mg_h5_getdata(filename,'PQI4')



; geo-coverage of this granule, you can use this to determine if the granule is within the area you are interested
      succeed = Gran_Boundary(lon, lat, latLongLimits, centerLon, centerLat)
      mnlat=latLongLimits(0)
      mnlon=latLongLimits(1)
      mxlat=latLongLimits(2)
      mxlon=latLongLimits(3)
      print, mnlat,mxlat,mnlon,mxlon
      dimsize=Size(lat,/DIMENSION)
;      print, dimsize
      nlon=dimsize(0)
      nlat=dimsize(1)

 
   data = FLTARR(nlon,nlat) + 1
   nLonUnit = nlon/1
   nlatUnit = nlat/1

;;;;smoke/dust detection algorithm path
;smoke
;bytet5, bit5-6 (smoke detection algorithm source): 00: deep-blue 01:ir_visible 11: both

tmp_mask=Qual_B5

    idx=where(((ishft(tmp_mask,-4) and 3) eq 2),COMPLEMENT=cidx,n)
    if ( n gt 0) then smoke(idx)=0
;dust
;bytet5, bit7-8 (smoke detection algorithm source): 00: deep-blue 01:ir_visible 11: both

tmp_mask=Qual_B5

    idx=where(((ishft(tmp_mask,-6) and 3) eq 2), n)

     if (n gt 0) then dust(idx)=0

  sugln=smoke
  sugln(*,*)=0
  lndwat=smoke
  lndwat(*,*)=0
  lndwat=smoke
  lndwat(*,*)=0

; Byte 3 bit 2 (sun glint)
tmp_mask=Qual_B3
   idx = WHERE((tmp_mask AND 2) EQ 2, COMPLEMENT=cidx, nc)
;print, nc
   IF nc GT 0 THEN sugln[idx] = 1
; Byte 3 bit 3 (land/water)
tmp_mask=Qual_B3
   idx = WHERE((tmp_mask AND 4) EQ 4, COMPLEMENT=cidx, nc)
;print, nc
   IF nc GT 0 THEN lndwat[idx] = 1

;no glint on land

   idx=where(lndwat eq 1 and sugln eq 1,nn)
   if ( nn gt 0) then sugln(idx)=0

;dust (no dust detection in the sunglint region)
   idx=where(dust eq 1 and lndwat eq 0 and sugln eq 1, nn)
   if (nn gt 0) then begin
      dust(idx)=0
   endif


; scaled Absorbing Aerosol Index for dust - show smoke internsity
   Dust_AAI=AAI
   Dust_AAI(*,*)=MISVAL
   idx=where(dust eq 1,n)
   if (n gt 0) then Smoke_AAI(idx)=AAI(idx)
; scaled Absorbing Aerosol Index for smoke - show smoke internsity
; I believe this is what you want to display if you want to display smoke/mask
; you can color-scaled this value from 0 to 5 (or up to any value make color-stretch nice) 
   Smoke_AAI=AAI
   Smoke_AAI(*,*)=MISVAL
   idx=where(smoke eq 1,n)
   if (n gt 0) then Smoke_AAI(idx)=AAI(idx)
   print, max(Smoke_AAI),min(Smoke_AAI)
endfor  ;end of granule loop

finish:

end



;Subroutine:  mg_h5_getdata.pro
; docformat = 'rst'

;+
; Routine for extracting datasets, slices of datasets, or attributes from
; an HDF 5 file with simple notation.
;
; :Todo:
;    better error messages when items not found
; 
; :Categories: 
;    file i/o, hdf5, sdf
;
; :Examples:
;    An example file is provided with the IDL distribution::
;
;       IDL> f = filepath('hdf5_test.h5', subdir=['examples', 'data'])
;
;    A full dataset can be easily extracted::
;
;       IDL> fullResult = mg_h5_getdata(f, '/arrays/3D int array')
;
;    Slices can also be pulled out::
;
;       IDL> bounds = [[3, 3, 1], [5, 49, 2], [0, 49, 3]]
;       IDL> res1 = mg_h5_getdata(f, '/arrays/3D int array', bounds=bounds)
;       IDL> help, res1
;       RESULT1         LONG      = Array[1, 23, 17]
;
;    Verify that the slice is the same as the slice pulled out of the 
;    fullResult::
;
;       IDL> same = array_equal(fullResult[3, 5:*:2, 0:49:3], res1)
;       IDL> print, same ? 'equal' : 'error'
;       equal
;
;    Normal IDL array indexing notation can be used as well::
;
;       IDL> bounds = '3, 5:*:2, 0:49:3'
;       IDL> res2 = mg_h5_getdata(f, '/arrays/3D int array', bounds=bounds)
;       IDL> print, array_equal(res1, res2) ? 'equal' : 'error'
;       equal
;
;    The variable location and bounds can be combined to slice a variable::
; 
;       IDL> res3 = mg_h5_getdata(f, '/arrays/3D int array[3, 5:*:2, 0:49:3]')
;       IDL> print, array_equal(res1, res3) ? 'equal' : 'error'
;       equal
;
;    Attributes can be accessed as well::
;
;       IDL> print, mg_h5_getdata(f, '/images/Eskimo.CLASS')
;       IMAGE
;
;    This example is available as a main-level program included in this file::
; 
;       IDL> .run mg_h5_getdata
;
; :Author:
;    Michael Galloy
;
; :Copyright:
;    This library is released under a BSD-type license.
;    
;    Copyright (c) 2007-2010, Michael Galloy <mgalloy@idldev.com>
;    
;    All rights reserved.
;    
;    Redistribution and use in source and binary forms, with or without 
;    modification, are permitted provided that the following conditions are 
;    met:
;    
;        a. Redistributions of source code must retain the above copyright 
;           notice, this list of conditions and the following disclaimer.
;        b. Redistributions in binary form must reproduce the above copyright 
;           notice, this list of conditions and the following disclaimer in 
;           the documentation and/or other materials provided with the 
;           distribution.
;        c. Neither the name of Michael Galloy nor the names of its 
;           contributors may be used to endorse or promote products derived 
;           from this software without specific prior written permission.
;    
;    THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS 
;    IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, 
;    THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
;    PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR 
;    CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
;    EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 
;    PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR 
;    PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF 
;    LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING 
;    NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS 
;    SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
;-

;+
; Converts normal IDL indexing notation (represented as a string) into a
; `lonarr(ndims, 3)` where the first row is start values, the second row is 
; the end values, and the last row is the stride value.
;
; :Private:
;
; :Returns: 
;    lonarr(ndims, 3)
;
; :Params:
;    sbounds : in, required, type=string
;       bounds specified as a string using IDL's normal indexing notation
;
; :Keywords:
;    dimensions : in, optional, type=lonarr(ndims)
;       dimensions of the full array; required if a '*' is used in sbounds
;    single : out, optional, type=boolean
;       set to a named variable to determine if the bounds expression was
;       specified in single-index dimensioning
;-
function mg_h5_getdata_convertbounds, sbounds, dimensions=dimensions, $
                                      single=single
  compile_opt strictarr
  on_error, 2
  
  dimIndices = strtrim(strsplit(sbounds, ',', /extract, count=ndims), 2)
  result = lonarr(ndims, 3)
  
  case ndims of
] 

	Diagnostic Flag Name
	Meaning

	
	
	1bit:   0 (default)
	1
	

	
	
	2bit: 00 (default)
	01
	11

	2
	0
	QC_INPUT_LON
	valid longitude

	Invalid longitude
180<longitude or longitude <-180
	

	
	1
	QC_INPUT_LAT
	valid latitude

	Invalid latitude
90<latitude or latitude <-90
	

	
	2-3
	QC_INPUT_SOLZEN
	Valid solar zenith angle (SZA)
0≤SZA≤90
	invalid solar zenith angle(SZA)
90<SZA or SZA <0
	90≥Solar zenith angle >60

	
	4-5
	QC_INPUT_SATZEN
	Valid local zenith angle(VZA)
0≤VZA≤90
	invalid local zenith angle(VZA)
90<VZA or VZA <0
	90≥Local zenith angle >60

	
	6-7
	QC_INPUT_SNOW/ICE_SOURCE
	Snow/ice Mask from VIIRS retrieval
	Snow/ice Mask from IMS
	Snow/ice Mask from Internal test

	



3
	8
	QC_INPUT_SUNGLINT_SOURCE
	VIIRS sun glint Mask
(from Cloud Mask product)
	Internal sun glint Mask
	

	
	9
	QC_INPUT_SUNGLINT
	outside of sun glint
	within sun glint
	

	
	10
	QC_INPUT_LAND/WATER
	Water
	Land
	

	
	11
	QC_INPUT_DAY/NIGHT
	Day
	Night
	

	
	12
	QC_WATER_SMOKE_INPUT
	Valid VIIRS inputs
	invalid VIIRS inputs
	

	
	13
	QC_WATER_SMOKE_CLOUD
	Cloud-free
	Obscured by clouds
	

	
	14
	QC_WATER_SMOKE_SNOW/ICE
	Snow/ice free
	With snow/ice
	

	
	15
	QC_WATER_SMOKE_TYPE
	Thin Smoke
	Thick Smoke
	

	4
	16
	QC_WATER_DUST_INPUT
	Valid VIIRS inputs
	Invalid VIIRS inputs
	

	
	17
	QC_WATER_DUST_CLOUD
	Cloud-free
	Obscured by clouds
	

	
	18
	QC_WATER_DUST_SNOW/ICE
	Snow/ice free
	With snow/ice
	

	
	19
	QC_WATER_DUST_TYPE
	Thin dust
	Thick dust
	

	
	20
	QC_LAND_SMOKE_INPUT
	Invalid VIIRS inputs
	Valid VIIRS inputs
	

	
	21
	QC_LAND_SMOKE_CLOUD
	Cloud-free
	Obscured by clouds
	

	
	22
	QC_LAND_SMOKE_SNOW/ICE
	Snow/ice free
	With snow/ice
	

	
	23
	QC_LAND_SMOKE_TYPE
	fire
	Thick smoke
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	24
	QC_LAND_DUST_INPUT
	Valid VIIRS inputs
	Invalid VIIRS inputs
	

	
	25
	QC_LAND_DUST_CLOUD
	Cloud-free
	Obscured by clouds
	

	
	26
	QC_LAND_DUST_SNOW/ICE
	Snow/ice free
	With snow/ice
	

	
	27
	QC_LAND_DUST_TYPE
	Thin dust
	Thick dust
	

	
	28-29
	Smoke_Detection_Algorithm_Path
	Deep-blue based algorithm
	IR-Visible based algorithm
	Both

	
	30-31
	Dust_Detection_Algorithm_Path
	Deep-blue based algorithm
	IR-Visible based algorithm
	Both


*Start from the least significant bit

