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Learning from IASI with RTTOV GUI
http://nwpsaf.eu/site/software/rttov/
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" RTTOV GUI main window : ey

RTTOV-GUI is a graphical user interface for the radiative transfer " Where you can launch S w m wm w wm ow m |
model RTTOV (1) developed in the context of the NWP-SAF

the commands :

EUMETSAT project. RTTOV-GUI is part of the RTTOV package 1= Cpei & proils. e - LGS N S S — i —
: : 2- Select coefficient files R S s S s R - 1
since version 11.2. | | 3- run RTTOV direct or K Z N — L e
It aIIOWS to run the RTTOV d”'eCt and JaCObIan mOdels and PC_ and V|Sua||ze g 1_ % z SUNZENANGLHWT SKINPNT
RTTOV (direct and Jacobian) for one atmospheric profile and for 2 1@g) 2 Lo - .
all instruments permitted by RTTOV. The last version of RTTOV- S m = colsom ;. "o §

GUI includes an 1D-VAR retrieval functionality. I e e
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[z I.Jproﬁle—datasets-pyfcIdaer101Iev_allgasf001.py I
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Emissivity | Surface BRDF
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This algorithm is based on the NWP-SAF 1D-VAR retrieval | wnes fo o v S e G A S S e N L
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pressure (hPa)=0.004817 ppmv over moist air=3.868

Line-By-Line information

from a user-defined profile and background and observation error
covariances (2). LBLRTM12.2
RTTOV-GUI was designed for educational and training purposes. p”
RTTOV-GUI is written in python (2.7) and uses wxPython, numpy, S y
matplotlib, f2py and h5py.

! line-by-line annel #914 (A=11.451 |im] ) Emissivity: in=0.000 out=0.987

! spectroscopic database

! Water Vapour continuum

8361016 ! profiles gases levels secants y. 4 I
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General configuration options General RT options

" Profile editor window :

No README_SPECTRAL_RESPONSE_FUNCTION section

Surface editor window :

Most windows have the matplotlib toolbar : you can zoom and save SSIREM model version 1 You can click on the right where you can modify S S

panel in order to modify

[l do_lambertian

surface parameters,

MNLTE aware Coefficient File

the plots.

H . . . Correction valid up to 73.398 degrees the CUI'VG, y0U can add or an IeS and Ioad an atIaS V;f:;rxrmomions PC-I:IC?_Voptions
The interface between RTTOV and RTTOV-GUI is working with Correction sppled between channels 6221 and 7021 remove gases, aerosols or i b b Tt
hdf5 files kept in a working directory : you can read these files for a | clouds. ety Ang) (e R
2016-03-21 14:06:47 rttov_gui_load ok nb channels=8461

cldstr_threshold _; 55

MW-only RT options

fu rth e r IOO k O n yo u r reS u ItS . 2016-03-21 14:06:47 file surface saved/home/mcms/roquetp/.rttov/surface.h5
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. . . . . . 2016-03-21 14:06:47 Coefficients successfully loaded K M . . - If:z:::“ R fastem_version
Running the GUI is simple : go to the gui directory, customize the Wheﬁt;gxu";’lj?ﬂﬁ;"K
configuration file with the location of the coefficient files and atlas " — model. RTTOV-GUI s
files, source it and run the GUI : displays the K matrix, K profile o LI

you can visualize also

Options window :
where you can change
RTTOV options

reg_limit_extrap

the K profile by
selecting a channel (kP
button)

| Revert | Apply

$source rttov gui.env Run RTTOV direct Run RTTOV-K
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File Help File Hel File Edit Hel
(1) See also Poster S8-87. RTTOV for — ’ T o T J_I :
neF Lo - - GASES
hyperspectral IR Sounders : ; | | iy =8 B - ¥ - L
v (|- -— | 7 |- - | ¥
Status and future developments. fun01 | ¥ | Rer Run Peeudo run (mwlcm-Listerlsg.m) K
. -0.002 0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014
(2) Background and observation error o BTrunO01 o BT CLEAR run 01 e
CovarianCGS matrices are I'nherited _:[;g : . L R ........ :gg : | .' ..... '- L N : T : temperature ‘ 0ol — o3l HTSKIN-
from the NWP-SAF 1D-VAR X ol il T e A X ol T W A g
retf'leva/ paCkage. g;g - . R . B . | i. .i ..... i. . o i. R gsg : : i i , ..... , . , ..... , - f 005 e
600 900 1200 1500 1800 2100 2400 2700 3000 BO0 Q00 1200 1500 1800 2100 2400 2700 3000 DL e e ]
wavenumber (cm-1) wavenumber {cm-1)
. . \ E— 140 — . _ TOTAL run 01 : E— 140 CLEAR run 01 ~ E
Radiance window : when you run the Z 120[ | aa S S S S S ] L S A S SO o Q : water vapour A g £
. . O | b | o T N | i 1|+ T T - [ T T T L E
dlrect model, RTTOV GUI dlsplays the % % ..................................... :; g P AR R R AR A E %_(G] 1 | ! 0:8%%[]_5 g_ %
result of RTTOV in the radiance | S O O (O i e 200 S L 7 R N A O S S
WInCIOW, you can visualize radiances, E 500 900 1200 1500 1800 2100 2400 2700 3000 g °'600 500 1200 1500 1800 2100 2400 2700 3000 mDn 80 160 240 320 400 480 560 640 720 —0.0075 %
b . htness tem eratures and wavenumber {cm-1) wavenumber {cm-1) : ; ; : : :
reflectances computed by RTTOV and R W ol R ] O3 : ozone o o I S A D O R R
visualize the difference between 2 ) TN IR S A T M| T e g =}: wl ]
runs. for an hyperspectral instrument, | : ,_H - | B f = [T e ] 1000} I ------- Lo o R Lo Lo Lo
. ] ] ] ] ] i ] ] ] ] ] Ii . ; ; : ) : -0.002 n.ooo n.002 0.004 0.006 0.008 0.010 0012 0.014
RTTOV GUI dlsplays the Spectrum Of 0.0 Sy e BN ST ST S ZE SR B 0.0 T T T T e 0 80 160 540 320 400 480 560 640 720 (mwcm-Lsterjsq.m) /K
. c wavenumber (cm-1) wavenumber {cm-1) | cfeee Cpes
‘ 0 ( -10 05 0.0 .
radiances, brightness temperatures | A +- OB
i 2 (mw/cm-1/ster/sgq.m) /ppmv or kg/kg & =
and reﬂeCtanceS In wave numberS ﬁ ‘I‘ . @ ﬁ pressure (hPa)=3.899 (mw/cm-1/ster/sq.m) /K=-0.0003904

Case studies: a few examples

Fha, Hslp File Help
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See the differences when applying the non-local thermodynamic equilibrium (NLTE) correction :
At ~2300 cm™ the difference is about 8 K.
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With a RTTOV solar-compatible coefficient file, one can visualize the differences between simulated
radiances with RTTOV without the solar radiation and radiances simulated with RTTOV with the
solar radiation (solar zentih angle of 20 degres).
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byChannel | OnePlot byChannel = OnePlot
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See the difference on a IASI-NG spectrum when using a customized N,O profile versus using the
RTTOV reference profile for N,O.

The highest differences appear where the N,O effect is the most sensible : between 1200 and 1350
cm™ and between 2120 and 2270 cm™ (absorption bands)

PC-RTTOV is faster than RTTOV (at least 10 times faster).

One can visualize the differences between reconstructed radiances after PC-RTTOV and simulated
radiances by RTTOV.
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