Example use of TES data
Susan Kulawik, 2009
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1. Data you want to find
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2. Checking what TES data is available
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Jet Propulsion Laboratory
California Institute of Technolagy

Tropospheric
Emission Spectrometer
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Wission & Science TES data are distributed through the Atmospheric Science Data Center at NASA Langley Research Center (LaRC ASDC).
TES data are directly accessible via the Langley Data Center's TES data page (TES Data Sets). Additionally, all of the daf
Instrument for instruments aboard the Aura spacecraft are available from NASA's Earth Observing System Data Gateway (EDG).
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Documents The availabilities of the TES gloabal survey data are illustrated by filled calendar dates. Click on any calendar for an enlard

Level 1B and Level 2 Product

TES Science Observations and L2 Products at DAAC: 2009
Updated 2009-02-16
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3. Quick look plots
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http://tes.jpl.nasa.gov/data/datacalendar/
http://tes.jpl.nasa.gov/visualization/SCIENCE_PLOTS/TES_L3_Daily.htm

TES L2 Daily Plot: Temperature al 681.3 hPa. Nadir Day, 02/13-02/14 2006 TES L3 Daily Plot: Temperature at 681.3 hPa, Nadir Day, 02/13-02/14 2006
runiD = 3329, minVal = 2 4e+02 K, maxVal = 2.9e+02 K unlD = 3329, minVal = 2.4e+02 K, maxVal = 29e+02 K
num observations « 1679, num retrieved « 1672, num good quality « 1580
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4. Downloading the TES data
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5. Reading in TES data
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6. Quick look at TES data


http://eosweb.larc.nasa.gov/PRODOCS/tes/table_tes.html
http://eosweb.larc.nasa.gov/PRODOCS/tes/products/level2.html
ftp://l4ftl01.larc.nasa.gov/TES/TL2ATMTN.004/2006.02.13/TES-Aura_L2-ATM-TEMP-Nadir_r0000003329_F05_05.he5
ftp://l4ftl01.larc.nasa.gov/TES/TL2ATMTN.004/2006.02.13/TES-Aura_L2-ATM-TEMP-Nadir_r0000003329_F05_05.he5
http://eosweb.larc.nasa.gov/PRODOCS/tes/tools/read_software.html
http://eosweb.larc.nasa.gov/PRODOCS/tes/read_software/TES_L2_ReadSoftware_V5.tar
ftp://l4ftl01.larc.nasa.gov/TES/TL2ATMTN.004/2006.02.13/TES-Aura_L2-ATM-TEMP-Nadir_r0000003329_F05_05.he5
ftp://l4ftl01.larc.nasa.gov/TES/TL2ATMTN.004/2006.02.13/TES-Aura_L2-ATM-TEMP-Nadir_r0000003329_F05_05.he5

IDL> help, species_data, /st
SPECIES FLOAT  Array[67, 3394]
ALTITUDE FLOAT  Array[67, 3394]
AVERAGECLOUDEFFOPTICALDEPTH  FLOAT  Array[3394]
AVERAGECLOUDEFFOPTICALDEPTHERROR FLOAT Array[3394]

AVERAG INGKERNEL FLOAT  Array[67, 67, 3394]
CONSTRAINTVECTOR FLOAT  Array[67, 3394]
CLOUDTOPPRESSURE FLOAT  Array[3394]
DEGREESOFFREEDOMFORS IGNAL FLOAT Array[3394]
03_CCURVE_QA BYTE Array[3394]
OBSERVAT IONERRORCOVARIANCE FLOAT  Array[67, 67, 3394]
PRESSURE FLOAT  Array[67, 3394]
SPECIESRETRIEVALQUALITY BYTE Array[3394]
UTCTIME STRING Array[3394]
IDL> help, geo_data, /st
LATITUDE FLOAT Array[3394]
LONG I TUDE FLOAT Array[3394]
SCAN INT Array[3394]
SEQUENCE INT Array[3394]
SURFACETYPEFOOTPRINT BYTE Array[3394]
TIME DOUBLE Array[3394]
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7. Finding a geolocation match to TES data and checking quality
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n = N_ELEMENTS(geo_data. latitude)
dist = FLTARR(N)
FOR 1i = 0, n-1 DO dist[ii] = map_2points(200.650,21.98,

geo_data.longitude[ii], geo_data.latitude[ii],
/meters)/1000.d0

> print, min(dist, ind)

263.673

> print, ind

360

> print, species_data.utctime[360]
2006-02-13T12:41:57.946886Z
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> print, species_data.SPECIESRETRIEVALQUALITY[360]
1
> print, species_data.03 CCURVE_QA[360]
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8. Plotting data
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indp=where(species_data.species[*,360] ge 0)

plot,species_data.species[indp,360],species_data.pressure[in
dp,360],yrange=[1000,10],/ylog,xtitle="Temp
(K)",ytit="Pressure (hPa)*

oplot,species_data.constraintvector[indp,360],species_data.p
ressure[indp,360], linestyle=2

oplot, sonde, psonde,linestyle=1
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http://tes.jpl.nasa.gov/Ming/web.html
http://tes.jpl.nasa.gov/Ming/get_map.txt%20%20where%20indp2
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sonde_tes0 = W_inv ## sonde [note for ozone, use log(sonde)]
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10. Application of the Observation operator
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X_result = x_tes_aPriori + AK_tes##(x_sonde - x_tes_aPriori)

X_result +- > L ]
L D x_sonde
B X_result X_tes

By

x_result = EXP(ALOG(x_tes_aPriori) + AK_tes##(ALOG(x_sonde) —
ALOG(x_tes_aPriori)))
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indp=where(species_data.species[*,360] ge 0)
pressure = species_data.pressure[indp,360]
AK_TES = REFORM(species_data.AVERAGINGKERNEL[indp, indp,360])


http://tes.jpl.nasa.gov/Ming/web.html

X_tes _aPriori = species_data.CONSTRAINTVECTOR[indp,360]
X_tes = species_data.species[indp,360]
x_sonde = Sonde_tes[indp] ; pull out non-fill sonde data

; application of the observation operator

x_result = x_tes _aPriori + AK tes##(x_sonde - x_tes_aPriori)
; get predicted error

obs_error = REFORM(species_data.OBSERVATIONERRORCOVARIANCE
[*.*,3600)

obs_error = sqrt(obs_error[indp, indp])

print, obs_error

1.11236 1.12449 1.19919 1.29392
1.09227 0.953536
0.765534 0.655048 0.514325 0.447764
0.343971 0.335064
0.290062 0.337749 0.312072 0.355580
0.331500 0.380160
L---1

11. Plot result +- predicted error and compare

; previously plotted
plot,species_data.species[indp,360],species_data.pressure[in
dp,360],yrange=[1000,10],/ylog,xtitle="Temp
(K)",ytit="Pressure (hPa)"
oplot,species_data.constraintvector[indp,360],species_data.p
ressure[indp,360],linestyle=2

oplot, x result, pressure,linestyle=1

for jj = 0, N_ELEMENTS(X_result)-1 DO oplot, [x_result[jj]-
obs_error[jj].x _result[jj]+obs_error[jjll.,
[pressure[jj].pressure[jj]l].color=17 //error bars, red
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Sonde with TES observation operator applied (dotted). This
has markedly smoothed out the sonde in the stratosphere;
however it is not consistent with either the TES result
(solid) or TES initial guess from GMAO (dashed) to within
the predicted observation error (red -— barely visible in
plot).

Not all sondes agree well with TES results because of
spatial or temporal differences in the air mass measured and
statistics with many matches are used to validate TES
results.



Appendix

Steps of making comparisons of TES nadir retrievals to
your profiles with higher vertical resolution
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(2) The standard equation for mimicing TES retrievals assuming
your profile is the 'true’ (see the above listed references)

x_result = x_tes_aPriori + AK_tes##(x_your_profile - x_tes_aPriori)

x_tes_aPriori3 alog>ConstraintVector(
AK tes 3 AveragingKernel


mailto:Ming.Luo@jpl.nasa.gov
http://tes.jpl.nasa.gov/Ming/web.html
http://tes.jpl.nasa.gov/uploadedfiles/2006JD007258.pdf
http://tes.jpl.nasa.gov/uploadedfiles/2006JD007663.pdf
http://mopitt.eos.ucar.edu/mopitt/data/avg_krnls_app.pdf
http://www.agu.org/journals/jd/jd0403/2003JD004101/
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(3) Map your profile at fine levels to TES standard pressure levels
(number < 67)
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(4) References


http://tes.jpl.nasa.gov/Ming/get_map.txt
http://tes.jpl.nasa.gov/Ming/use_map.txt
http://tes.jpl.nasa.gov/Ming/use_map.txt
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	10. Application of the Observation operator
	Again, this follows Ming Luo’s guide http://tes.jpl.nasa.gov/Ming/web.html or see the TES Data User’s Guide, section 7.1.
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