GSAS v5.2 Release Notes
GSAS Team
January 31, 2006

Introduction
Thedaadictionay and flag PDFs have been significantly updaed.
L1A Changes
None
Altimetry changes
Therangecorrection for saturationis now available for al gans

When computing noise from the echo there was an error in usng compressed
samples which has been fixed. Past and current processing use the observed noise
so thisfix will noteffect produd results.

An error in theordering of theload tide correction was fixed. Minor differencesin
results are seen.

The reference frame for the DEM elevation was changed to the TOPEX/ Posaidon
ellipsoid to make it congstent with the GLAS elevations Previousreleases had
the SRTM30 elevationsreferenced to the egm96 geoid.

There were no changes to the standad fitting used for theicesheet elevations The
aternate fitting had changes tha for some echossignificantly changethe
detection of pesks.

Alternae fit, when set, now congstently keepsthelast peak. It had been found
tha in some cases dternae fit was not keeping thelast peak.

Alternate Fit added option to notrefineinitial peak estimation based on Saturation
index. Thisrelease sets the option to refineinitial peaks based on saturation index.
If Saturation Index is greater then N define a peak by center location and x% of
amplitudecrossing the leading and trailing edges searching from beginning and
end of waveform. If Saturationindex islessthen N do nomal peak definition. For
thisrelease N=255

Alternate fit implemented an adagptive peak selection. When combining close
initial peaks, and the number of peaks reaches 6, combining stops Thisaso
meansfor lessthen 7 initial peaksit usestheinitial peaks. This meansthe
software is deermining that, when all 6 peaks are close togeher, it can changethe
minimum peak separation.

Windgpeed and direction from met files were added to GLA15.
Atmospheae changes

Release 5.2 indudes thefollowing additiond MET parameters. NCEP modd PBL
height, 2m specific humdity, 2m temperature and total cloud cover.



A more Accurate aerosol optical depth and extinction for laser 2adda: V5.2
incorporates more accurate extinction to backscatter (S) ratio for aerosls through
theuse of theNRL aerosol trangport modd to determinethetypeof aerosol at a
given location. Themore accurate S ratio enables a better determination of

aerosnl optical depth and extinction. The aerosnl modd daa are available globdly
every 6 hours, butfor simplicity, an averagefor the whole observation peiodis
used. In future releases, we will incorporate atime dependent modd.

The 1064Medium Resolution Clouddetection had an error tha occasiondly
when more than onelayer was detected, sometimes, but notalways, the second or
third layer top and bottom haght values were reported asinvdid, butthe number
of layersindicate tha there should beavalid layer there. This problem was fixed.

Theavailability flagsini_MRir_QAflag were incorrectly packed in previous
versonssuch tha it did not conform to the doaumentation. They are now packed
correctly as to beconsstent with the doaumentation.

Thei_Aer_ir_layflg parameter, which tells how many aerosol layers were
detected by the 1064channd isnowinduded on GLA11.

Product Format/Definition Change Summary

GLAO5
added i_numitersilb (40)
changadi_sae6i1b(110) to i_gpae6ilb(70)

GLAO6
i_satCorrFlg, changed description and the PDF file to reflect added descriptions
i_DEM_hires 3¢ & i_DEM _hires_dv, updaed description and PDF file
i_DEM_dv, changed description.
i_satNrgCorr, changed unitsto 0.1fJ, Scale to 1.0d-17
i_satPwdCorr, changed unitsto 0.01ns scale to .01
i_msRngCorr, added description
i_msCorrFlg, added description

GLAO7
changed backscatter produd description limitsfor 532nm TO (411 to-1.0 km).

GLAOS

Addea new variablesi_PBL_Layer_hti2b(4), i_Spec_ Humid i2b (4),
i_Temp2mAbvGrndi2b4), i_Tota CloudQvi2b (4)

changadi_spae?2ilb(264) to i_pae2ilb (232
changad i_Solar_Angle to i_SolarAngle



i_Surface_wind changed description
i_Surface_wdir changed description
i_Spec_Humid changed description
i_LayHgt Hag - pdf description changed.

GLAO9
i_LRCL_Hag & i_MRCL_Hag, changed descriptionin the PDF files

i_FRcld gd & i HRcld gd & i MRcld gd & i_LRcld g, changad
minimumto -127and changed description

Addea new variablesi_PBL_Layer_hti2b(4), i_Spec_ Humid i2b (4),
i_Temp2mAbvGrndi2b(4), i_Tota_CloudQvi2b (4)

changadi_spaed ilb(590) to i_paedilb (558
changad i_Solar_Angle toi_SolarAngle
i_Surface_wind changed description
i_Surface_wdir changed description
i_Spec_Humid changed description

i_FRcld_bot i_FRcld_top descriptionschanged.

GLA10
changad i_Solar_Angle to i_SolarAngle
i_ddl_et_prof changead Short Description
i_ddl_wall changed description
i_aerd svall changed description
i_ddl wa ufi_aerd sva uf changed description

i_ddl bsflag,i ddl et flag,i eerd bsflag,i aerd ext flag changad
description and the PDF file

i_Surface_wind changed description
i_Surface_wdir changed description

GLA1l
changad i_Solar_Angle to i_SolarAngle
Adda new variablei_Aer_ir_layflgilb(2)
changed i_spae3ilb(144) to i_gpae3ilb (142
i_aerd _msf changed description
i_rdu added description



i_Surface_wind changed description
i_Surface_wdir changed description

GLA12

i_satCorrFlg, changed description and the PDF file to reflect added descriptions
i_DEM_hires 3¢ & i_DEM _hires_dv, updaed description and PDF file
i_DEM_dv, changed description.

i_satNrgCorr, changed units to 0.1fJ, scale to 1.0d-17

i_satPwdCorr, changad units to 0.01ns scale t00.01

i_msRngCorr, added description

i_msCorrFlg, added description

GLA13

i_satCorrFlg, changed description and the PDF file to reflect added descriptions
i_DEM_hires 3¢ & i_DEM _hires _dv, updaed description and PDF file
i_DEM_dv, changed description.

i_satNrgCorr, changed units to 0.1fJ, scale to 1.0d-17

i_satPwdCorr, changad units to 0.01ns scale to 0.01

i_msRngCorr, added description

i_msCorrFlg, added description

GLA14

i_satCorrFlg, changed description and the PDF file to reflect added descriptions
i_DEM_hires 3¢ & i_DEM _hires elv, updaed description and PDF file
i_DEM_dv, changed description.

i_satNrgCorr, changed units to 0.1fJ, scaleto 1.0d-17

i_satPwdCorr, changad unitsto 0.01ns scaleto 0.01

i_msRngCorr, added description

i_msCorrFlg, added description

GLA15

i_satCorrFlg, changed description and the PDF file to reflect added descriptions
i_DEM_dv, changed description.

i_satNrgCorr, changed unitsto 0.1fJ, scaeto 1.0d-17

i_satPwdCorr, changad unitsto 0.01ns scaleto 0.01



i_msRngCorr, added description
i_msCorrFlg, added description

Known Problems

Theatmospheic correctionto rangefor multiple-scattering (i_erd) is notcorrect. The
problem istheresult of an error in the ANC38file tha supplies thedaato compute the
dday.

Theestimates of dopeand roughnes on the elevation produds are na correct. The
equdionsin this release do notuse thereal laser footprint information and do nat correct
for pointing.

TheTranamit flag i_TxFlg may notbe set correctly
Thefollowing produds parameters are not filled/defined:

i_satNrgCorr
i_satPwdCorr
i_LRg_SourceFt
i_MRg_SourceFt
i_HRg_SourceFt
i_LRir_SourceFt
i_MRir_SourceFt
i_dd_ir_OD
i_Aer_ir_OD
i_Aer_b20 pop
i_PBL_prop
Aer_ir_ODFlg
Cld_ir_ODFlg
FRir_ODFlg
i_msRngCorr
i_msCorrFlg

The STRM track fileswill beimproved and updded to version 2.
Theattitudeflag on GLA06,12-15 has been reported to bein error.

Release Information

TheClearCase labd for thisreleaseis RELEASE 5.2.

Produds generated by this software will belabded as Release 26 by SDMS.
Therelease daeis Januay 31, 2006.

Version numbe's have been updaed to O/5.2 Jan 2006".

This should beverified duing opeation by checking the version informationin the
appropriate ANCOG files.



SMDS Impact

Thedistributiontarfile is on glasdev.wff.nasa.gov at thefollowing location:
/glasdevl/v5/dist/gsas_v5.2.tar.Z%.

Bundle Changes

QA keywordsinthe GLAS Meta control file are now suppoted (see Mantis
520).

ANC File Changes
ANCO7swere updaed
ANCA45swere updaed.
ANCO1 now has 11 granules indead of 5.
ANCS52 has been updaed
ANC30and ANC31 are now time-dependent.
ANC25 has been updded to suppot the20052006 |eap second.

Detailed Change Notes

0002228: Re-fix 1977

Fixed a bad mergewhich negated changes madein PR1977.This caused the POD and
PAD used for GLA12/14to bethesame as used on GLAOS. The problem reared its head
when anew POD/PAD was used during elevation processing. The POD/PAD on GLAOQG6,
for example, was updaed with the new POD/PAD, buttheinformation onGLA12/14
was not This problem isnow fixed.

0002224: Change i_maxNdxNSat2 to 0 in ANCO07_04

Changead i_maxNdxNSat2 to 0 in ANCO7_04

0002223: GLAO08 & GLA09 Specific humidity descrip chg
GLAO8 & GLAO09 specific humdity description was changed as requested.

0002222: GLA10 & GLA11 flag description changes

Changed several GLA10/11 flag descriptionsinduding: i_dd1_et_prof,i_ddl_wall,
i_eerd sval,i_ddl_wva ufi_aerd _sva _uf,i_ddl _bsflag,i_ddl_ et flag,
i_aerd _bsflag,i_aerd ext flag,i_aerd msf, i rdu

0002219: Invalid Values of Ground Detection Height in GLA09 Product

A flaw has been corrected in GLAQ9 processing that pemitted invdid values to be
occassionaly beentered into thed_FRcld_grd paameter rather than the expected
physcal valueor flag value



0002218: Full Resolution Cloud Height Documentation Error

Theerror in thedoamentationfor the GLAQ9 paametersi_FRcld_botandi FR_dd_top
was corrected.

0002216: Change NOT to ~ in QAB_ReadControlFile.pro

Binary NOT changed to logical NOT in two modues. Fixed a problem running
QABrowse durnng acceptance testing.

0002213: GLA09 Ground Height Problem

Theflag value used for grounddetection heights that are in the GLAQ9 produd variables
d FRcld _gd,d MRcld _gd, andd_HRcld g have been changed from-127to -127Q
The previousvalue could have been mistaken for aphyscally possible value, and it was
ingopropriately changed to -130by theinternd scaling routines.

0002211: atm_anc fails due to unconnected unit problem

Corrected an error introduced into atm_anc by work doneon item #2132

0002210: i_satRngCorr in GLA06,12-15 scale was incorrectly changed
Reverted informationfor i_satRngCorr which wasincorrectly changed in the5.2
development daabase.

0002206: Option in Alternate fit to stop combining initial Peaks

Addad | _gopAt6 to ancdd7_0004ancd07_wf_mod, cond_wf_mod, and
W_FRundiondFt_mod. When thisflag is set, the combining pesks stopsin W_Estimates
and W_EstNew when the number of peaksislessthan or equd to the maximum number
of fitted peaks (6 for at, or 2 for std), even if some of theremaining peaks are too close
to other peaks or too small. Alternatefit is set to stop combining and standad fit is set to
continuecombining.

0002203: Distribute updated ANC25 file to development team
A new ANC25file (anc25_001_20051231_000000_01_0@{#). has been created to
indudethe extra 200520061 eap second.

0002201: Update ANC45s for new VersionlD and Metadata keywords
Theanc45 .da fileswere updded to show thelatest VersionID - 26.

0002200: Possible i_satNdx inconsistencies?

i_satNdx isinitialized to invdid_i4b (conveated toinvdid_ilb=127 ontheprodud). If
thewaveform isvalid, then it can have avauefrom 0 to 126.

0002196: Load Tides not being applied correctly in the elevation manager

GSASv4.3-5.1 applied thetide correctionsin reverse orde within the 40 elevations The
tide correctionsare now applied in the correct order.



0002193: QAPG Should Be Changed After Mantis 2149 Is Merged

QAPG was modified to compute the histograms of the nunber of iterationsfor GLAOS.
The QAP versonwas updded. ThelDL codewas changed to be congstent with these
upddes. New QAP verson=4.,.

002192: GLA09 Ground Height Documentation Error

Changedi_FRcld_ g description (‘avalueof -880indicates TO ‘avaueof -127
indicates) and minimumvalueto -127.

Changedi_HRcld _gd,i MRcld_gdr & i_LRcld_grd description (‘avalue of -880
indicates TO 'avaueof -127indicates) and minimum produd valueto -127.
0002191: 1064 Medium Resolution Cloud Problem

Thisissueturned outto be caused by problems addressed in Mantis 2190.Steve Palm has
verified tha with correction of tha problem, this one has also been eliminated.
0002190: GLAO09 Documentation Error

Correctionswere madeto the software which packs and unpacks the MRir_Hag in
produds GLAO9 and GLA11. The produd vaues and doacumentation now match.
0002182: Wrong units for i_sat_NrgCorr and i_sat_PwdCorr

For i_satNrgCorr: changed unitsto 0.011J; scaleto 1.0d-17

For i_satPwdCorr: changed unitsto 0.01ns scaleto 0.01

0002181: Create pdf description file for i_satCorrFlag
Created anew PDF descriptionfilefori_satCorrFlag, the saturation correction flag.

0002180: change pdf file for i_DEM_hires_src flag

Corrected the PDF description of i_DEM_hires_scin GLAOG, 12-14to reflect tha itis
an element of GLA06, 12-14.

0002179: i_DEM_elv should be referenced to the TOPEX/Poseidon ellipsoid

Elevation at thefootprint location from the SRTM30 (GTOPO30 + SRTM) Digital
Elevation Modd (DEM). Thereference frame for thethe DEM elevation was changed to
the TOPEX/ Poseidon ellipsoid to make it consstent with the GLAS elevations Previous
releases had the SRTM 30 elevationsreferenced to the egm96 geoid.Description change
madetoi_DEM_dvin GLAOG6,12-15.

0002177: A Laser 3D atmosphere job failed with a memory fault (coredump)

A limit check ontheboundsof acomputed index was added to the atmosphere DEM
calculations



0002172: Alternate fit to keep last peak
Changel the pre-fitting codeto keep thelast pesk.

0002171: Define saturation range correction for all gains/energies

Updaed the ANC52 table of saturation rangecorrectionsto contain definitionsfor all
gan/energy combinaions Updaed i _satCorrFlg description and the PDF description.
0002170: Waveform alternate fit change to method of initial estimates for
saturated waveform

A section of codedesignal to better estimate saturated peak parametersis skipped if the
saturation index islessthan anc07(@t or std)%i_maxNdxNSat.

0002164: A GLAO5 browse job (Laser 2A, Rel 24) failed with a TIME
HEADER MISSING FROM INPUT FILE error

Addel check for valid timein setting summary packet start timein W_BuildTrkStats.

0002153: i_satNdx Using Wrong Max Value In GLAxx_prod_mod
Changad maximumvalueof i_satNdx to 126

0002150: Summary Record Missing From QAP05
Addel check for valid timein setting summary packet start timein W_BuildTrkStats.

0002149: Add number of iterations to GLA05

Addea thenunber of iterations(i_nuniters) for bath std and alt fit to the GLAOS
produd.

0002148: PDF Cloud Flag Descriptions for GLA09

Corrected availability flag descriptionfor i LRCL_Hagandi_MRCL_Hag in GLAQ9.
TO

af = availability flag: Tells how many cloudlayerswere foundat thisresolution fromthe
532nm channd.

value 15 = cloudlayers were not searched for; value O = cloudlayers were searched for,
but not detected.
0002132: Additionl Parameters to Extract from MET files

Additiond meteorological daafor the planetary bounday layer haght, specific humdity
temperature 2 meters abovegroundlevel, andtotal cloud cover have been added to
GLAO8 and GLAO9.



0002127: Missing parameter on GLA11

Addai_Aer_ir_layflag to GLA11 as a pass-thru from GLAO8. Decreased size of spare3
to 142 bytes to compensate.

0002124: Documentation for i_DEM_hires_elv

Changel the produd daabase to reflect pass-thru GLA06,12,1314. Added anew
descriptionto thevariablei_DEM _hires_dv asrequested. Made changes for thevariable
i_DEM _hires_dv description and the PDF for i_DEM _hires_gc for bit value 1.

0002112: Update W_CalcNoise

Added compressonto W_CalcNoise. Addad iMinNG2usTr & iNGates2useTr to
and7_0004and07_wf_mod, and cond_wf_mod.

0002102: assignment of wind speed and direction

Additiond meteorologica daafor the surface wind speed and surface wind direction
have been addad to produds GLAO7-11,and 15.

0002098: different values of absolute zero

All GSAS codewasreviewed in order to use an condstent version of absolute zero
values (-27315 degrees Kelvin). In some cases -273.16 was previoudy used.

0002053: Documentation of Product Header Fields

GSAS Standad Data Produd SpecificationsLevel 1 and 2 Appendix A list the header
elements.

0001965: Alternate Peak always keeping 6 peaks

Adddl codeafter thefitting process, to throw out peaks with zero amplitude and changed
D_WFFITSDEVTHRL from0.00001t0 0.001

0000520: Data quality flags needed in metadata

Modified GLAS_Metato parse control filelinesin order to updde metadaa QA
paametersin the MET files. Thecontrol filelinesare defined as follows:

QA _DATA=GLAO5 017 2107 _002_1291 2 @DO1IMET RANGE P nul null null
null null

Theformat isfile_name base_paam_nane autoga flag opeqa flag sciga flag
pcmissing pctoob pctcloud."null" designaes missing or non-applicable values. For the
flags 'P ispassand'F isfail. pamissing pctoob pctcloud mug be numeric.

Thebase paam_names are defined in theassodated Mantisitem. Theupdde algorithm
works like this:

Thecontrol informationis parsed and saved in a control daa structure. Theinformation
contained in the ANCA45 and produd headersis merged into an meta data structure. That
meta daa structure is searched for all entries of type 'Parameter’. Once an individud



paameter isfoundin themeta structure, thecontrol structure is searched for an ingance
of tha Parameter and the appropriate inputgranule. If thecontrol informationisfound
themeta structure is updded with the values from control. The parameter information
(updaed from control -OR- nat) iswritten to the correspondng granule .MET file.

Changed Files:

./data/anc07_001 01 0000.dat
./data/anc07_001 01 0004.dat
./data/anc45 001 01 000l.dat
./data/anc45 001 01 0002.dat
./data/anc45 001 01 0003.dat
./data/anc45 001 01 0004.dat
./data/anc45 001 01 0005.dat
./data/anc45 001 01 0006.dat
./data/anc45 001 01 0007.dat
./data/anc45 001 01 0008.dat
./data/anc45 001 01 0009.dat
./data/anc45 001 01 0010.dat
./data/anc45 001 01 00ll.dat
./data/anc45 001 01 00l2.dat
./data/anc45 001 01 0013.dat
./data/anc45 001 01 001l4.dat
./data/anc45 001 01 0015.dat
./idl/ga_browse/browse/qgab_readcntlfile.pro
./idl/ga_browse/compare/qapc_readcntlfile.pro
./idl/ga_browse/read/qapread.pro
./idl/ga_browse/util
./src/atm_anc/A open met mod.£90
./src/atmosphere/common/A buff data mod.£f90
./src/atmosphere/common/A types mod.f90
./src/atmosphere/interp/A interp met mod.f90
./src/atmosphere/layers/A cld det mod.f90
./src/atmosphere/layers/A cld grd det mod.£f90
./src/atmosphere/layers/A cld lay 1064 40hz mod.f90
./src/atmosphere/layers/A lays 1064 mod.£f90
./src/atmosphere/layers/A pbl lay mod.f90
./src/atmosphere/opt props/A aer_ opt prop mod.f90
./src/atmosphere/opt props/A cld opt prop mod.f90
./src/atmosphere/opt props/A opt thin mod.£90
./src/atmosphere/QA/QAP09_mod.£f90
./src/common_libs/anc_lib/anc0l_met_mod.f90
./src/common_libs/anc_lib/anc07_ wf mod.f90
./src/common_libs/err lib/ErrorBoot_mod.f90
./src/common_libs/exec_lib/fCntl_mod.£f90
./src/common_libs/exec_lib/ReadAnc_mod.f90
./src/common_libs/exec_lib/ReadData_mod.£90
./src/common_libs/platform lib/const_atm_mod.£f90
./src/common_libs/platform lib/const_glob_mod.£f90
./src/common_libs/platform lib/const_util mod.£f90
./src/common_libs/platform lib/const_wf_mod.f90
./src/common_libs/platform lib/const_wf_mod.f90
./src/common_libs/prod_lib/GLA05_alg_mod.£f90
./src/common_libs/prod_lib/GLA05_flags_mod.f90
./src/common_libs/prod_lib/GLAO05_ print_mod.f90
./src/common_libs/prod_lib/GLAO05_ prod_mod.f90



./src/common_ libs/prod 1lib/GLAO5 scal mod.£f90
./src/common_ libs/prod 1ib/GLAO06 scal mod.£f90
./src/common_libs/prod 1ib/GLA08 alg mod.f90
./src/common_libs/prod_lib/GLA08_ print_mod.f90
./src/common_libs/prod_lib/GLA08_prod_mod.f90
./src/common_libs/prod_lib/GLA08_scal mod.f90
./src/common_libs/prod 1ib/GLA09 alg mod.f90
./src/common_libs/prod_lib/GLA09_flags_mod.f90
./src/common_libs/prod_lib/GLA09_print_mod.f90
./src/common_libs/prod_lib/GLA09_prod_mod.f90
./src/common_libs/prod_lib/GLA09_scal mod.f90
./src/common_libs/prod_1lib/GLAll_alg_mod.£f90
./src/common_libs/prod_lib/GLAll_flags_mod.f90
./src/common_libs/prod_lib/GLAll_print_mod.f90
./src/common_libs/prod_lib/GLAll_prod_mod.£f90
./src/common_libs/prod_lib/GLAll_scal _mod.f90
./src/common_libs/prod_lib/GLAl2_scal_mod.f90
./src/common_libs/prod_lib/GLA13_scal _mod.f90
./src/common_libs/prod_lib/GLAl4_scal _mod.f90
./src/common_libs/prod_lib/GLA1l5_scal_mod.f90
./src/common_libs/prod_lib/gap_version_mod.f90
./src/glas_alt/Elev_Support mod.£90
./src/glas_alt/ElevMgr_mod.f90
./src/glas_alt/WFMgr_mod.£f90
./src/glas_atm/AtmMgr_mod.£90
./src/glas_atm/GetControl_mod.£90

./src/glas_meta
./src/glas_meta/GetControl mod.f90
./src/glas_meta/GLAS_Meta.f90
./src/glas_meta/Makefile
./src/glas_meta/MetaQA mod.f90
./src/glas_meta/WriteMetaFile_mod.£90
./src/met_util/M_read_control _mod.£f90
./src/met_util/met_util.f90
./src/met_util/SDMS_met_script
./src/prod_util/product test/gla04 minmax mod.f90
./src/prod_util/product_test/gla05_minmax_mod.£90
./src/prod_util/product_test/gla06_minmax_mod.£90
./src/prod_util/product_test/glal2_minmax_mod.£f90
./src/prod_util/product test/glal3 minmax mod.f90
./src/prod_util/product_test/glal4_minmax_mod.£90
./src/prod_util/product test/glal5 minmax mod.f90
./src/prod_util/scantime/scantime.£90
./src/gapg/qgapg _gla05 mod.f90
./src/qgapg/qgapg gla05 sum.f90
./src/wf_lib/W_Assess_mod.£f90
./src/wf_lib/W_CreQAStats_mod.f£90
./src/wf_lib/W_FunctionalFt_mod.£f90



