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 Fast Radiative Transfer Model

« RTTOV to FY satellite
* Pre-Quality Control to assimilation of FY Data
 Summery

* Program in future
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Fast Radiative Transfer Model
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What is RTTOV

« RTTOV : Radiative Transfer model for TOVS, UK MetOffice, 1993

« TOVS: TIROS Vertical Sounder
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14 _ d: optical depth to satellite channels
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X: predictors to d and depend on atmosphere status

a: coefficients to d and response to spectral characters

of channels



Predictors — RTTOV v7
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e RTTOV to FY satellite



RTTOV to FY satellite

Started at Lannion, 1999
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RTTOV for infrared sensors of FY3

 IRAS 20 infrared channels o1

e Transmittances data base in 0.5
cm-1 resolution

 Transmittances data base from
600cm-1 - 3000cm-1

 TIGR43 profiles to generate

coefficients o [rmmM[hﬂmJ‘mM Il W mm“\mmmﬂﬂmﬂmﬂ

« NESDIS34 to do independent test 1 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20

channel




RTTOV for microwave sensors
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To improve accuracy of fast model
I "~¥Bmscis” ¥ ~ ¢+ + r 1 v 1 T T Tt T 7T
B e e
-~ FY2E Vissr Chi1 X ‘-.|. |
-~ - - 80
 Planck weighted convolution to 5 :
o ! -e0 Filter
4.3um channels s ™ reeponse
— 017 { | 40
E/ ,L‘C/Jfalv . BT,V ) gs,v ) J.E/ .BT,V ) Ts,vdv Rad1 ; -
[ £av [ 7, B, ,dv ance i
X ’ 0.01- I
BT,V . . IE/ -BT’VGIVdTV 2200 2300 2400 2500 2800 2700 2800 2900 3003
- Wavenumber (@™
IFV 'BT’VdV mean STD
(1 - ES,V) ) ET,V ’ 1 '[FV .BT,VdVdTV g7+ _gm
+ zZ,v 035 s
IFV .BT,VdV :: uus-_ ey ]
1: VISSR/FY2E L N
2: VISSR/ FY2F wl LB P P
3: SERVIRI /MSG1 - E—
4: IRAS/FY3B




Analysis to predictors of
water line absorption

RTTOV v7
Predictors:
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Coefficients of AGRI to various optical depth predictor

LBL: GENLN2 (Mixed gas, Water-line, Ozone) , CKD2.1 (Water Continum)
Profile Data: NESDIS 34
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Profiles database

e o whn sy F  oFe efs o P wdewsPe s ID of Type 1 | Type?2 Type 3 Type 4 Type 5
layer (hPa) (hPa) (hPa) (hPa) (hPa
S b 1 20 20 20 20 20
ﬁlj 2 30 30 30 30 30
4 3 50 50 50 50 50
~ 4 70 70 70 70 70
Oi 5 100 100 100 100 100
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9 300 300 300 300 300
10 400 400 400 400 400
11 500 500 500 500 500
12 700 700 700 700
13 Tibétan 850 850 850
14 Loess 925 925
15 plateau 1000
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Traditional plain

30 typical profiles in China




Temperature Profile 1-5

Temperature Profile 6-10
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Transmittances data base (GE

GENLN2- Total transmittances
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NLN2 vs LBLRTM)
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* Pre-Quality Control to assimilation of FY Data
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Pre-Quality Control to assimilation of FY Data




Pre-Quality Control to assimilation of FY Data @ .‘%
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Pre-Quality Control to assimilation of FY Data

R1, R2, R3...
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Multi-layers fast forward model in RTTOV

Radiance to cloudy/partly cloudy pixel

Efficient cloud fraction
at each layer

Maximum cloud
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Pre-Quality Control to assimilation of FY Data @ .‘%
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Pre-Quality Control to assimilation of FY Data

Cloud mixing ratio with MWTS-2 obs at ch5
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Pre-Quality Control to assimilation of FY Data

The Number of Observation pass QC
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Summery

1, RTTOV has been used in application of FY data at CMA with various
version

2, Coefficients to RTTOV could be generated to sensors of FY satellite both in
infrared and in microwave at NSMC

3, Satisfied simulations to FY satellite by RTTOV could be obtained while
comparisons are performed to radiance not only from LBL model, but also
from observations

4, Pre-quality controls to MWTS have been used that is based on analysis to

sensitivity between radiance and cloud parameters by RTTOV
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Future : Al in radiative transfer
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Future : non-unfied training database

« Profiles dataset to training coefficients

were classified by total water vapor

content

std of brighiness temperature between RTTOVY and LBL (K)
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Future : ray-tracing in radiative transfer calculation @ gﬁ
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Thanks for your attention



