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[bookmark: _Ref445730447]Node Selection
LBLRTM: Working directory structure
A package related to LBLRTM is located at ROOT/lblrtm/ (ROOT hereafter always means the main directory, any name may be used) with the following required content:
1. LBLRTM executable, e.g., lblrtm_v12.2_linux_pgi_dbl (or, any other, depending on your needs; a user should copy a required version of LBLRTM from svn repository and build executable in accordance with README at ./build/)
2. TAPE3; in order to generate TAPE3, a package lnfl should be copied either from existing sources related to LBLRTM (e.g., /project/rc/rc1/), or, get it from svn. Key elements for making TAPE3 are the ascii file for spectral lines (example of its name is aer_v_3.0), lnfl executable, and TAPE5. For the latter I use the following:
$
     200.   3100.
111111111111000000100110010000010000011           NBLK1 LNOUT
%
123456789012345678901234567890123456789012345678901234567890

Running lnfl, leaves us with TAPE3 with the line information, covering the spectral range from 200 cm-1 through 3100 cm-1 for 19 trace species.
3. FSCDXS (file) and xs/ (directory populated with a requisite for CFC gases, also can be copied from /project/rc/rc1/) 
4. TAPE5 (different from the one used at lnfl for building TAPE3). Among other things, you may find how to build TAPE5 in the following Sections.

LBLRTM: selecting monochromatic nodes for high resolution OSS DB
Location of source codes, namelist, input data, and scripts
Source codes, namelist, input data, scripts, directory structure:
ROOT/ (currently at /mwrs05/linux/guymin/lbl4OSShiResSel/)
extractTrainProf.f
makeEM.f
mergeRadM.f
mergeRadR.f
readTPA_all.f
readRad4HR.f
splitRad.f
extractTrainProf.in
scr_all_hr
scr_splitSpectralRange
ROOT/lblrtm/
TAPE3
FSCDXS
lblrtm_v12.2_linux_pgi_dbl (or, any other lblrtm version)
Before executing lblrtm_v12.2_linux_pgi_dbl, this directory is populated with 
TAPE5
EMISSIVITY
REFLECTIVITY
ROOT/lblrtm/xs/ (contains requisite for x-section molecules)
ROOT/ul_instr/ and ROOT/dl_instr/ (directories for up- and down-looking instruments, they contain files of the same names, but different contents)
makeTAPE5_all.f
defaultGases.dat
sceneTrainTot.dat
ROOT/ul_instr/stor1/ and ROOT/dl_instr/stor1/ (output radiance data)

Generate monochromatic radiances
[bookmark: _Ref445912979]Script scr_all_hr
As the first step towards the goal of this Section, a single script should be used to generate monochromatic radiances by running LBLRTM for both kinds of instruments, scr_all_hr:

set frq1 = 780    2)
set frq2 = 1560  2)
set ROOT = `pwd`
set lblrun = $ROOT/lblrtm
set instr = $ROOT/ul_instr
set stor = $instr/stor1
[bookmark: _GoBack]set npInit = 21		#first profile selected from the total set of profiles for a current run
set nlimP = 26		#last profile selected from the total set of profiles for a current run 
set incrm = 10000 2)
pgf90 -o readRad4HR readRad4HR.f 1)
pgf90 -o read4TPA_all read4TPA_all.f 1)
pgf90 -o makeEM makeEM.f 1)
pgf90 -o extractTrainProf extractTrainProf.f 1)
cd $instr
pgf90 -o makeTAPE5_all makeTAPE5_all.f 1.3)
cd $ROOT
set ip = $npInit  		#set index for initial profile
while ($ip <= $nlimP)		#start looping over profiles
  set flag = `extractTrainProf < extractTrainProf.in ${ip} ${instr}` 1)	#extract single profile data from collection of profiles
  echo $flag[1] 		#number of levels returned by extractTrainProf
  ./makeEM		#select flat Emiss from single training profile and makes surface data input for lblrtm
  ${instr}/makeTAPE5_all $frq1 $frq2 1,3,4)	#create TAPE5 with single training profiles
  \mv TAPE5 $lblrun
  cd $lblrun
  \rm ODint*
  ./lblrtm_v12.2_linux_pgi_dbl 	#or, any other LBLRTM version
  cd $ROOT
  
  ./read4TPA_all $flag[1] 1)	#format data from TAPE7
  \mv TPAmt $stor/TPAmt_all_prf_${ip}	#record data to $stor
  ./readRad4HR $frq1 $frq2 $incrm 1)	#read monochrome. Radiances from TAPE12
  \mv r.mono ${stor}/mono_prf_${ip}_frq_${frq1}-${frq2}	#record Radiance file to #stor
  \mv r.ref ${stor}/ref_prf_${ip}_frq_${frq1}-${frq2}		# record Radiance file to #stor
  @ ip++			#goto next profile
end
\rm m_ratiosTrain.dat  tmpTrain.dat
exit 0;

Notes: 
1. script in this example runs through a loop of single profiles for spectral range 780 cm-1 –1560 cm-1. The following source codes are used  by scr_all_hr:
makeTAPE5_all.f – creates TAPE5
makeEM.f – sets EMISSIVITY and REFLECTIVITY files, required by LBLRTM (for AERI they are dummy)
extractTrainProf.f – extracts a single atmospheric profile from the whole set of training profiles (e.g., tmpTrain.dat and m_ratiosTrain.dat from sceneTrainTot.dat and defaultGases.dat (the latter two are within ul_instr/ and dl_instr/, whereas the former two are located temporarily at ROOT/)). Note that sceneTrainTot.dat includes mixing ratios for variable molecules only, whereas defaultGases.dat is a collection of default mixing ratios for all, fixed and variable. Generated for being used by lblrtm, m_ratiosTrain.dat includes mixing ratios for all molecules.
read4TPA_all.f – re-writes the information, concerning the layer quantities (pressure, altitude, temperature, variable and fixed gases amounts (units: molecules/cm2)) contained within TAPE7 into files of suitable format
 readRad4HR.f – extracts monochromatic radiances from TAPE12 and stores them in a suitable format into a storage e.g., ul_instr/stor1/ as files of monochromatic radiances, plus it converts them into the files of filtered radiances by uniformly distributed boxcars of 4.e-3 width. Radiance units are transformed to mW/m2/ster/cm-1 from W/cm2/ster/cm-1 used by LBLRTM
2. Selection of frq1 and frq2 should be done in accordance with OSS convention, which says that monochromatic nodes for LBLRTM calculations should be uniformly distributed within spectral ranges 390 – 780 cm-1 (resolution 5.e-5 cm-1), 780 – 1560 cm-1 (1.e-4 cm-1). For IR range beyond 1560 cm-1, resolution is 2.e-4 cm-1, below 390 cm-1, it is 2.e-5 cm-1.
AERI, example: Spectral ranges for frq1 and frq2 are as follows: 338 – 390, 390  – 780, 780 – 1560, 1560  – 3060; for incrm (number of monochromatic nodes within 1 cm-1) : 50000, 20000, 10000, 5000, respectively.
IASI, example: for frq1 and frq2: 625 – 780, 780 – 1560, 1560 – 2780; for incrm (20000, 10000, 5000.
3. Question: What should I do, if the set of variable, fixed gases and x-section molecules requires to be modified?
The current version of makeTAPE5_all.f is adjusted to the set of 14 variable, 5 fixed molecules (both are out of 39 HITRAN molecules), and 5 x-section molecules (CFCs, considered as variable). HITRAN indices for variable and fixed gases are determined by molID array of m_ratiosTrain.dat (derivative of defaultGases.dat and sceneTrainTot.dat). In makeTAPE5_all.f indices for variable and fixed gases (molVarID and molFixID are associated with the order of corresponding gases within molID). 
A. If user wants to modify the set of gases, let say, as following: HITRAN molecules 1-6, 11, 19, 39 will be used as variable, 7 and 22 as fixed, for x-section molecules we confine to CCl4, F11 and F12. Then, molid=(1 2 3 4 5 6 7 11 19 22 39 51 54 56). For molVarID we set (1 2 3 4 5 6 8 9 11), for molFixID, (7 10) and for molCFCID=(12 13 14). With this convention we have molid(molVarID(:))=(1 2 3 4 5 6 11 19  39), molid(molVarID(:))=(7 22), and molid(molCFCID(:)) =(51 54 56). The set of CFC gases is modified, so, the data set of the array of their molecular weights, cfcm, should be modified as well within makeTAPE5_all.f. This is because mixing ratios for x-section molecules should be set in TAPE5 in ppmv units). For other variable and fixed molecules we do not need to make such changes associated with their molecular weights, it’s possible to use the units of g/kg). More about x-section molecules: they are defined in TAPE5 by the string, so, the corresponding line in makeTAPE5_all.f should be modified in the case under consideration as following: write(21,'(5a10)')'CCL4','F11','F12'. In this example sceneTrainTot.dat should be modified to include the variable molecules only. As for defaultGases.dat, it does not need to get any changes while the modified set is a subset of the current set of 24 gases.
B. Modification of defaultGases.dat is required, if a new variable, fixed, or, x-section molecule is added to the current set of 24 default mixing ratio profiles. Indeed, if we add a new variable molecule, let say, with HITRAN # 13, then, sceneTrainTot.dat should contain this molecular profile together with the profiles of other variable molecules. The file of default profiles should be modified as well by inserting such a new molecule default mixing ratio profile. Changes should concern makeTAPE5_all.f as well, as described above.
4. All mixing ratio are given in g/g in defaultGases.dat and scemeTrainTot.dat, except for TAPE5, for which I’ve set g/kg units for all molecules, but x-section molecules. For the latter, the units of ppmv are in use.
5. The files mono_prf_xxx_frq_yyy-zzz require long time to be created by scr_all_hr (actually, other computations are not that time consuming). A rough estimate shows that the set of files for IASI, as well as for AERI may be produced during ~ 50 hours, if jobs will be distributed between 4 work stations. However, this time is significantly smaller, than ~ 10 days needed to perform the same job in the framework of the old approach.
6. The last, but not least, is that for better timing the script might be run on several CPUs by making loops over a few groups of profiles. For example, for the total number of training profiles 260 with 4 CPUs available this script may be executed for the following pairs of npInit and nlimP : (1, 65), (66, 130), (131,195), (196, 260). The output files should be addressed to a single $stor directory
[bookmark: _Ref445912968]Script scr_splitSpectralRange
The second step of the process of OSS high resolution nodes selection is realized by using scr_splitSpectralRange. This script a) splits monochromatic and filtered by boxcars of 4.e-3 cm-1 width radiance files into the set of related files, covering smaller spectral ranges and b) merges the new files over all profiles of the training set. What mentioned by a) is the OSS convention, according to which we collect the sel- and lut-files within those spectral ranges, which allows us to work with them comfortably. In other words, we tried to avoid falling into a scheme with highRes lut-files, which would cover spectral ranges of hundreds cm-1, such files could be of a size of a few Gbytes. Instead, our convention says, that the highRes files are to be split in accordance with Notes-2 from above. Specifically, between 390 and 780 cm-1 range we keep highRes data within files, covering ranges of 5 cm-1.  Between 780 and 1560 cm-1, spectral ranges increase to 10 cm-1. Above 1560 cm-1 and below 390 cm-1 they are 20 cm-1 and 2 cm-1, respectively. Some examples help to summarize the naming convention for output radiance files collected at dl_instr/stor1/ and ul_instr/stor2/: 
mono_prf_37_frq_780-1560	monochromatic radiances at resolution of 1.e-4 cm-1 for a single profile # 37  
	ref_ prf_37_frq_780-1560	filtered in BC radiances at resolution 4.e-3 cm-1 for a single profile # 37
	mono_frq_810-820		monochromatic radiances at resolution of 1.e-4 cm-1 for all profiles
	ref_frq_810-820		filtered in BC radiances at resolution 4.e-3 cm-1 for all profiles
Generate OSS nodes and weights
The final operation after merging is ossel1 run, which generates for us the file of weights for high resolution OSS nodes and the file of their wavenumbers.
Script scr_splitBySpectr_mergeByProf
scr_splitBySpectr_mergeByProf:
set frq1 = (…)  #array of left edges of spectral ranges by which radiance files are split
set frq2 = (…)  #array of right edges
set indx = 105 #105 thru 182 cover the spectral range 780-1560
set nlim = 182
set iWidth = 10
set incrm = 10000
set ibc = 250
set iprof = 1
set nprof = … #should be the total number of profiles 
set ROOT = `pwd`
set instr = $ROOT/ul_instr
set stor = $instr/stor1
pgf90 -o mergeRadM mergeRadM.f
pgf90 -o mergeRadR mergeRadR.f
pgf90 -o splitRad splitRad.f
pgf90 -o ossel1 ossel1.f RandomMT.f90 srch_sub.f
set ip = $iprof
while ($ip <= $nprof)
    \cp $stor/mono_prf_$ip_frq_$frq1[$indx]-$frq2[$nlim] ./
  	   ./splitRad $frq1[$indx] $frq2[$indx] $iWidth $incrm $ibc $ip
                        \rm mono_prf_$ip_frq_$frq1[$indx]-$frq2[$nlim]
  	   @ ip++
end

while ($indx <= $nlim)
  echo $indx
  set ip = $iprof
  \mv mono_prf_${ip}_frq_$frq1[$indx]-$frq2[$indx] mono1
  \mv ref_prf_${ip}_frq_$frq1[$indx]-$frq2[$indx] ref1
  @ ip++
  while ($ip <= $nprof)
    \cp mono_prf_${ip}_frq_$frq1[$indx]-$frq2[$indx] mono2
    \mv ref_prf_${ip}_frq_$frq1[$indx]-$frq2[$indx] ref2
    ./mergeRadM
    ./mergeRadR
    \mv mono9 mono1
    \mv ref9 ref1
    @ ip++
  end
  \rm mono2 ref2
  \mv mono1 $stor/mono_frq_$frq1[$indx]-$frq2[$indx]
  \mv ref1 $stor/ref_frq_$frq1[$indx]-$frq2[$indx]
  ./ossel1 < ossel1.in $frq1[$indx] $frq2[$indx] $stor
  
  @ indx++
end
exit 0;

	Notes: 
splitRad.f performs the job within the loop defined by $indx and $nlim. It gets input from the arguments, the latter specifies profile. Other arguments are specified by the header of the script. A bunch of files of splitRad output goes to ROOT directory, which are used by merge programs. 
mergeRadM.f and mergeRadR.f are simple programs, which merge the files within a spectral range of 10cm-1 in given example.
ossel1.f gets input from namelist about a number of groups formed by a total set of profiles and RMS threshold of OSS training. The list of arguments includes wavenumber delimiters of spectral range, and the name of destination, i.e., directory, where input binary files (mono and ref) are read from and output binary files (for OSS coefficients and nodes’ wavenumbers) are written in. Example: Total number of profiles is 364, number of groups 7, RMS threshold 0.02K. Wavenumber delimiters are 810 and 820 ($frq1[$indx] and $frq2[$indx] in the script), directory specified in the script header is ul_instr/stor1 ($stor in the script). Namelist in this case is as follows:
  	NANGL  = 7
  	THRESH = 0.02
	
Profiles in this example are divided in 7 groups with 52 in each.  srch_sub.f uses Monte Carlo (MC) algorithm to select the nodes in such a way, that RMS error within each group is less, than threshold. The MC algorithm includes primary and secondary search. This last allows us sometimes to decrease number of selected nodes. Two elements of srch_sub.f are required comments. First is a determinant control. It is turned off, when logical parameter dtrControl of s/routine mcsch1 is set to FALSE. Otherwise, it checks, how determinant*) changes, when a new (n+1)-th node is added to a collection of n nodes already selected . If control ratio = determinant(n+1)/determinant(n) is below a pre-defined threshold, the (n+1)-th selected node should be rejected, and selection of the (n+1)-th node should be repeated. If determinant control is not satisfied after pre-defined number of MC trials, control ratio is automatically decreased. Determinant control helps to avoid ill-conditioned configurations of selected nodes.**) Second control (regulated by logical parameter signControl) is related to signs of OSS weights.**) Its mechanism is similar to mechanism of determinant control. Indeed, if we start with control parameter equals to zero, and at (n+1)-th step of MC search one of OSS weights drops below zero, the (n+1)-th selected node is rejected and MC trial continues. If sign control is not satisfied after pre-defined number of MC trials, sign control parameter automatically decreases. Regression scheme of srch_sub.f is based on straightforwardly installed gauss tridiagonal method and used with constraint imposed on the sum of OSS coefficients equall to one.**)
 RandomMT.f90 plays the role of random number generator, supplying srch_sub with them.
*)Definition of determinant: (Volume formed by radainaces considered as vectors in space of dimension equal to number of atmospheric profiles)^2. Note, that any radiance in this definition is normalized by the value of averaged radiance.
**)Applicability of determinant control is restricted by a number of selected nodes. When the latter becomes larger 60-70, determinant falls below minimal double precision real number. Sign control works well for non-negative filter functions. For instruments like SINC, sign control is useless. The regression scheme used here works well while a number of selected nodes is less than ~150. Conclusion: for application with ossel1 all controls mentioned above, regression scheme and usage of the constraint are well-defined and well-performed. 
How to make high Resolution LUT (Lookup Table for absorption coefficients) 
Working directory structure
The ROOT directory for this part is currently at /mwrs05/linux/guymin/lbl4LUTabsCoef/, i.e., located at the same level as lbl4OSShiResSel/. The ROOT structure is as follows:
scr_sngl_hr
scr_allOtherSteps
read4TPA_sngl.f
readODint4hiRes.f
mergeFrq_setDelimiters.f
makeIndexFromFrq.f
makeMaxOD.f
makeIMOLS.f
makeAbsCoefFromSnglODs.f
makeAbsCoefFromSnglODs_Fix.f
makeAbsCoefFromSnglODs_WV.f
makeAbsCoefFromSnglODs_WVself.f
makeHeader.f
splitKabsBySpectRange_mergeByMols.f
read4TPA.in
ul_instr/makeTAPE5_sngl.f
ul_instr/tmpStdAtm6.dat
ul_instr/defaultGases.dat
ul_instr/stor1/
dl_instr/makeTAPE5_sngl.f
	dl_instr/tmpStdAtm6.dat
	dl_instr/defaultGases.dat
	dl_instr/stor1/

LUT generation
Script scr_sngl_hr
scr_sngl_hr: The objective of this script is to generate layer Optical Depths (ODs) related to the OSS high resolution selected nodes (Section 1 describes how to determine such set of nodes). This set of ODs is selected from the corresponding set of monochromatic ODs at LBLRTM resolution (see Section 1.2.2.1, Notes:2).  For the latter, we need to run LBLRTM for all potentially variable gases individually. In order to build LUT we use 10 equidistant temperature profiles in accordance with requirements of current version of OSS IR. Thus, for each variable gas, except for WV, the input for LBLRTM consists of its mixing ratio profile combined with 10 temperature profiles. For WV we run LBLRTM for (WV lines + foreign continuum) separately from self-continuum.  The former needs to combine the same 10 temperature profiles and two WV mixing ratio reference profiles in order to build up WV absorption coefficients and their slopes. For self-continuum we need tabulated “absorption” values defined as od/w/q/pavl on a single set of temperature hinge points used for a simple linear interpolation in temperature. For this purpose we select equidistant set of 186 temperatures spaced by 1K. In its turn, a set of 20 equidistant temperature profiles spaced by 5K combined with a single WV profile provides us with information to build the “absorption” values at high level of accuracy. Finally, for fixed gases we determine absorption coefficients on 10 temperature profiles (the same as for variable gases) combined with profiles of mixing ratios of all fixed gases collected together.


set frqInit = 390  1)
set frqLast = 780  1)
set Width = 5  1)
set ROOT = `pwd`
set instr = $ROOT/ul_instr
set stor = $instr/stor1
set imol = 1  2)
set nmol = 1 2)
set nt = 1  2)
set nlimT = 20  2)
set incrm = 20000 1)

cd ../lbl4OSShiResSel
set ROOTsel = `pwd`
set storSel = $ROOTsel/ul_instr/stor1  3)
set lblrun = $ROOTsel/lblrtm 4)

cd $ROOT
pgf90 -o $instr/mergeFrq_setDelimiters ./mergeFrq_setDelimiters.f
pgf90 -o $instr/makeIndexFromFrq makeIndexFromFrq.f
pgf90 -o $lblrun/read4TPA read4TPA_sngl.f
pgf90 -o $instr/readODint4hiRes readODint4hiRes.f
cd $instr
pgf90 -o makeTAPE5_sngl makeTAPE5_sngl.f
# 1st step: merging frq files and making index file
\cp $storSel/delimiters_Init ./delimiters.in
set frq = $frqInit
set frq2 = ` expr $frq + $Width `
\cp $storSel/train$frqInit-$frq2.frq ./cfrq1
while ($frq2 < $frqLast)
  set frq = $frq2
  set frq2 = ` expr $frq + $Width `
  \cp $storSel/train$frq-$frq2.frq ./cfrq2
  ./mergeFrq_setDelimiters
  \mv ./cfrq9 ./cfrq1
  \mv ./delimiters.out ./delimiters.in
end
\mv ./cfrq1 ./frqFile
\cp ./frqFile $stor/train$frqInit-$frqLast.frq
\mv ./delimiters.in $stor/delimiters_$frqInit-$frqLast

./makeIndexFromFrq $frqInit $frqLast
\cp ./indexFile $stor/vs$frqInit-$frqLast
#2nd step: run LBLRTM
while ($imol <= $nmol)
  while ($nt <= $nlimT)
    ./makeTAPE5_sngl $imol $nt $frq1 $frq2
    \mv TAPE5 $lblrun
    cd $lblrun
    \rm ODint*
    ./lblrtm_v12.2_linux_pgi_dbl
    set flag = `read4TPA < $ROOT/read4TPA.in $imol`
    \mv TPAmt $stor/TPamt_mol_${imol}_t_$nt
    cd $instr
    ./readODint4hiRes $frqInit $frqLast $incrm $flag[1] $lblrun
    \mv ./od.bin $stor/od_mol_${imol}_t_${nt}_frq_${frqInit}-${frqLast}
    @ nt++
  end
  @ imol++
end

1) It is convenient to use spectral ranges confined to the boundaries of LBLRTM resolution used by OSS. The boundaries are 390, 780, 1560. For spectral range beyond 1560 I recommend to split the range. For instance, for AERI the uppermost frequency is 3060 cm-1, two ranges could be used for LBLRTM runs: 1560-2300 and 2300-3060. Width (width of a range, confining spectrally OSS sel- and lut-files, see also Section 1.2.2.2) are as follows: 2 cm-1 (below 390 cm-1), 5 cm-1 (between 390 cm-1 and 780 cm-1), 10 cm-1 (between 780 cm-1 and 1560 cm-1), and 20 cm-1 (beyond 1560 cm-1) . incrm is inverse LBLRTM resolution. For conventional definition of the latter in OSS, see Section 1.2.2.1, Notes:2. Within spectral ranges mentioned above these inverse resolutions are 50000, 20000, 10000, and 5000 (remind that corresponding LBLRTM resolutions are 2e-5, 5e-5,1e-4, and 2e-4 cm-1).
2) Because LBLRTM is the mostly time consuming part of the process, we recommend run the script separately for WV lines + foreign continuum (set imol=1, nmol=1), WV self-continuum (imol=-2, nmol=-2), fixed gases (imol=0, nmol=0). For variable gases, except for WV, imol=2 and nmol=19 may be used.*) nlimT (number of profiles used for computations of absorption coefficients) is 20 for all WV runs, and 10 for the groups of variable and fixed gases.
*)For better timing, the script may be executed on several CPUs. One can be used for running script for WV lines + foreign continuum,(nlimT=20), after that for WV self-continuum (nlimT=20) and after for fixed gases (nlimT=10). Three other CPUs may be used for the three groups of variable gases. With this choice timing is almost equally distributed between CPUs.
3) Because LBLRTM runs through a wide spectral range, indices of OSS selected nodes (with respect to LBLRTM nodes) within such a range should be determined. The needed information comes from the set of trainXXX-XXX.frq files located at $storSel (see its definition in the script). Executable mergeFrq_setDelimiters performs this job. Simultaneously, it sets delimiters (see explanation below), which are used at the end of LUT generation process in splitKabsBySpectRange_mergeByMols   
4) For lblrtm calculations we utilize LBLRTM directory built already at $ROOTsel

For files, populating $stor directory, the following naming convention is used:
a. train$frqInit-$frqLast.frq, e.g., train390-780.frq, files of OSS hiRes selected nodes
b. vs$frqInit-$frqLast, e.g., vs390-780, files for indices for OSS hiRes selected nodes. 
c. delimiters_$frqInit-$frqLast, e.g., delimiters_390-780, used at the end of LUT generation process in splitKabsBySpectRange_mergeByMols (see explanations below).
d. od_mol_${imol}_t_${nt}_frq_${frqInit}-${frqLast}, e.g., od_mol_2_t_6_frq_390-780,  or, od_mol_1_t_16_frq_390-780, or, od_mol_0_t_6_frq_390-780, or, od_mol_-2_t_12_frq_390-780, etc. Files of layer optical depths on OSS hiRes selected nodes for a given molecular, temperature indices, through a given spectral range.
e. TPamt_mol_${imol}_t_$nt, e.g., TPamt_mol_2_t_6 (and others, similar to the convention for od-files, see above). Files of pressure, temperature, altitude profiles, as well as gas layer amounts and layer mixing ratios profiles. The units of amounts are molecules/cm2  
Script scr_allOtherSteps
The second part of LUT generation is governed by scr_allOtherSteps: according to the script’s name, there is a collection of steps towards formation of OSS hiRes LUT files. First step of the process, which is performed with using makeMaxOD and makeIMOLS, is to determine at each spectral node a set of molecular species, contributing to the total OD. In order to select indices of variable gases, making such contributions, a particular molecular gas OD(layer,tempProfile) is compared with ODmax(layer,tempProfile). If, at least, for a single layer/tempProfile such OD exceeds thresh x ODmax, that particular gas is accepted and includes in the list of contributing species at a given spectral node. ODmax(layer,tempProfile) is maximal OD(layer,tempProfile) among all species, including WV and fixed gases. Based on the od- and TPamt-files generated by scr_sngl_hr are the next few steps, in which absorption coefficients are computed on OSS hiRes selected nodes. The files makeAbsCoefFromSnglODs.f, makeAbsCoefFromSnglODs_WV.f, makeAbsCoefDromSnglODs_Fix.f, and makeAbsCoefFromSnglODs_WVself.f perform these computations for variable species, WV (WV lines+foreign continuum), Fixed gases, and WV self-contimuum, respectively. Note, that absorption coefficients for variable gases at a given spectral node are confined to those molecular species relevant at that spectral node. splitKabsBySpectRange_mergeByMols completes the job of LUT-files formation. It gets the absorption coefficients from the files (see below the list of them, populating directory $stor), covering a wide spectral range, for example from 390 to 780 cm-1. The role of splitKabs… is to split them over smaller spectral ranges, whose width are already mentioned in this document (for this example, there will be 78 ranges of width 5 cm-1). For this purpose, the files delimiters_XXX-XXX are in use. Then splitKabs… collects the absorption coefficients into single LUT files. 
set frq1 = 390  1)
set frq2 = 780  1)
set width = 5  1)
set nmol = 19 2)
set nlimt = 10 2)
set nlimts = 20 2)
set ROOT = `pwd`
set instr = $ROOT/ul_instr
set stor = $instr/stor

pgf90 -o makeMaxOD makeMaxOD.f
set nt = 1
while ($nt <= $nlim)
echo $nt
  ./makeMaxOD  $nt $frq1-$frq2 $stor $nmol
  \cp od $stor/odmax_t_${nt}_frq_${frq1}-${frq2}
  @ nt++
end

pgf90 -o makeIMOLS makeIMOLS.f
set imol = 2
while ($imol <= $nmol)
  echo ${imol}
  ./makeIMOLS $imol $frq1-$frq2 $stor $nlimt
  \cp imols $stor/imols_mol_${imol}_frq_${frq1}-${frq2}
  @ imol++
end

pgf90 -o makeAbsCoefFromSnglODs makeAbsCoefFromSnglODs.f
set nt = 1
while ($nt <= $nlimt)
  echo $nt
   ./makeAbsCoefFromSnglODs $nt $frq1-$frq2 $stor $nmol
  @ nt++
end
pgf90 -o makeAbsCoefFromSnglODs makeAbsCoefFromSnglODs_WV.f
set nt = 1
while ($nt <= $nlimt)
  echo $nt
   ./makeAbsCoefFromSnglODs $nt $frq1-$frq2 $stor
  @ nt++
end

pgf90 -o makeAbsCoefFromSnglODs makeAbsCoefFromSnglODs_Fix.f
set nt = 1
while ($nt <= $nlimt)
  echo $nt
   ./makeAbsCoefFromSnglODs $nt $frq1-$frq2 $stor
  @ nt++
end

pgf90 -o makeAbsCoefFromSnglODs makeAbsCoefFromSnglODs_WVself.f
./makeAbsCoefFromSnglODs $nlimts $frq1-$frq2 $stor

pgf90 -o makeHeader makeHeader.f
./makeHeader $nlimt $nmol $frq1-$frq2 $stor #output, file header is used by splitKabsBySpectRange_mergeByMols

pgf90 -o splitKabsBySpectRange_mergeByMols splitKabsBySpectRange_mergeByMols.f
./splitKabsBySpectRange_mergeByMols < read4TPA.in $nlimt $width $frq1-$frq2 $stor

1) Notes about these parameters are the same as corresponding notes for scr_sngl_hr 
2) Also similar to what we had in the notes to scr_sngl_hr. Difference is in usage of nlimt and nlimts: both are for the number of temperature profiles (not a total number of profiles!).

For files, populating $stor directory, the following naming convention is used:
a. odmax_t_${nt}_frq_${frq1}-${frq2}, e.g., odmax_t_6_frq_390-780. Files of maximal ODs through all molecular species at given temperature profile and layer. To be used for selecting molecular species as relevant and reducing total number of species kept at given spectral node.
b.  imols_mol_${imol}_ frq_${frq1}-${frq2}, e.g., imols_mol_2_frq_390-780.  Files with variable gas indices relevant at a given spectral node. Note, that WV, as well as, fixed gases are always in the list of contributing species.
c.  kvar_t_${nt}_frq_${frq1}-${frq2}, e.g., kvar_t_6_frq_390-780. Files of absorption coefficients of variable gases, but WV.
d. kfix_t_${nt}_frq_${frq1}-${frq2}, e.g., kfix_t_6_frq_390-780. Files of absorption coefficients of fixed gases.
e. kself_ frq_${frq1}-${frq2}, e.g., kself_ frq_390-780. Files of absorption coefficients for WV self-continuum.
f. Kh2o_t_${nt}_frq_${frq1}-${frq2}, e.g., kh2o_t_6_frq_390-780. Files of absorption coefficients for WV lines + foreign continuum.
g. Kh2o_t_${nt}_frq_${frq1}-${frq2}, e.g., kh2o_t_6_frq_390-780. Files of absorption coefficient slopes for WV lines + foreign continuum.
h. header. Auxiliary file used at the final step of LUT formation.
i. train$f1-$f2.lut, e.g., train605-610.lut. Frequencies f1 and f2 form for a set of subranges of the initial range $frq1-$frq2.

	

