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Meteorological satellite plays an important role in the development of meteorological science.
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Chinese meteorological satellite have been developing rapidly, especially in recent years.

FengYun Meteorological Satellites

Polar System Geostationary System
First Generation
e

FY-2A,B,C,D,E,F, G, H
Second Generation QD
FY-3A, B, C,
D.E,FG

First Generation
FY-1A,B,C,D

Second Generation
FY-4 A,
B,C,D, E

HRELFORR L T8 $h58

!

Expected until 2025 Expected until 2030

Jun Li, 2017
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These satellites provide rich information resource to atmospheric, land and ocean.

Before 2000s
2000 - 2010
After 2010s

8 on the orbit, 6 in operation, 1 in commission test

i ol

A A
& @&

FY-2E FY—-4A FY-2G FY-2F

86.5 99.5 105 112

: emphasizing to develop the satellite
: emphasizing the transition from the R&D to the operational satellite
: emphasizing the calibration and validation for the operational satellite

Jun Li, 2017



		Since Jan. 1969, China began to develop his own meteorological Satellite
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		Launch Data



		FY-1A

		Sept. 7, 1988
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		Jun. 10, 1997



		FY-1B

		Sept. 3, 1990
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		Jun. 25, 2000
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The sensor on broad the satellite are also developing quickly with many new sensors.

Table 1 Channel number and center frequency for microwave atmospheric sounders

3
FY-3A/B FY-3C NOAA NOAAZMetOp NPP Centre Frequency
MWTSMWHS | MWTSMWETS MSU | AMSUA/AMSUB(MES) |  ATMS { GHz)
Channel No. Channel No. | Channel No. Channel No. Channel No.
16 88.2

1 1 89.0

2 118.75+0.08

3 118.75+0.2

4 118.75%+0.3

5 118.75%£0.8

6 118.75%+1.1

7 118.75%£2.5

5 118.75%+3.0

9 118.75%£5.0

1(H) 2(V) 10 2 150.0/157_0QMHS)
17 165.5

3 11 3 22 183.31+1

12 21 183.31+1.8
4 13 4 20 183.31+3

14 19 183.31+45
5 15 5 18 183.31+

7/190.311(MHS)




The First Geo. Interferometric Infrared Sounder

Temporal Resolution

Calibration accuracy

<1 hr
<% hr

China area
Mesoscale area

1.5k (30) radiation

FY-4A (R&D) FY-4B (Operational)
FEIES RN Range Resolution Channels

Spectral Channels LWIR:  700-1130  0.625 689

Parameters LWIR: ~ 700-1130Cm -1 0.625 689 |\ _ 165(') 5250 0,625 961
(Normal mode) S/MIR: 1650-2250Cm -1 0.625 961 V{S . ) 0.55 -0 75 ) 1
VIS:  0.55-0.75 um 1 : 237543 Ein
] . LWIR/S/MIR : 16Km SSP .
Spatial Resolution VIS - 2Km SSP LWIR/S/MIR : 8Km SSP

China area <1 hr
Mesoscale area <% hr

1.0k (30)

Calibration accuracy

Quantization Bits

10 ppm (30) spectrum
13 bits

5 ppm (30)

Jun Li, 2017




It present great opportunity, together with challenge for the application of these observation.

BC o= BCoot BC oo

Cloud examination

N
Bias correction = (x)
BCGH‘ Mass ;ﬁl Pl

Window channel is used to do cloud examination
and satellite observation based CLW estimation is
utilized as one of the predictors of bias correction.
While,

Table 1 Channel number and center frequency for microwave atmospheric sounders

|I9POJA Jajsuel] aduelpey

Observation operator

=
FY-3AB FY-3C NOAA NOAA&MetOp NPP Centre Frequency
Simulated observation MWTSMWHS | MWTSMWHTS MSU | AMSUA/AMSUB(MHS) |  ATMS ( GHz)
Channel No. Channel No. | Channel No. Channel No. Channel No.
1 1 23.8
2 2 314
1 1 1 3 3 50.3
S 2 4 51.76
si5a, e ot 110 T2 6 6 e iH ez Ton o 3 4 3 57 8
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Development Course

2016 ~ ——PIE 4.0

Underlying architecture optimizing
Concentrated code carding

RS-GIS platform integration
2013~2015——PIE 3.0

Framework restructuring Algorithm cross-platform

Multi-source data fusion and interpretation

Cross-platform , support domestic soft-hardware platform
Secondary development Multi-languages

Integration project application

2 \ 2008~2009— —PIE 1.0

2010~2012——PIE 2.0

Interface reconstruction
Enrich remote sensing function

Industry tool package

Software prototype development

Basic function development




PIE4.0 Product Capabilities

Full flow operation chain

2.1

Microware data processing
capability

High efficiency and accuracy in

2.2 2.6 LiDAR data processing

optical mapping & reprocessing

Strong ability in information

extraction & interpretation

Convenient secondary

A\ development wizard
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2.1 Full Flow Operation Chain Capability

Integration solution

Multi-source
Data

data reading ,
preprocessing

and display

: Information
Thematic chart

e extraction and
[

interpretation

Multi-source

data reading —l
Image

enhancement \
Data —®

preprocessing

Mapping /

production

Basic image
processing

Comprehensive
interpretation

Vector
Pl processing

\ Thematic

map

Specialized

extension plug-
in package

Industry
application plug-
in package



Optical mapping & Preprocessing

Radiometric
% Easy to use, high efficiency and Correction

Ortho- .
rectification Image fusion

accuracy

% Various adjustment methods Image

matching Color balance

% DSM\DEM production

% Multi-model color balance
Image

mosaic

% Intelligent image mosaic

% Fast sensor extension Image color balancing
( left: before color balancinga

right : after color balancing §§
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2.3 Strong Ability in Information Extraction & Interpretation

Multi-type/source data
fusion and interpretation

*multi-source data spatial fusion: multi-source

combined adjustment, multi-source registration

*multi-source data information fusion : pixel-level

& ,_5‘1 o . ! :..‘-'f g ’.l{
mage . [thermal-infrared image

masion i1

2 AT Y Ve i T SRRl o R [ P~
_—*ﬁ?*m bl S A BB
P Al ._.‘l.::f;‘_v - L *\‘* : ~

/ 1% S s a

hermal infrared J%9

'

microwave

LiDAR
UAV

visibleimage | near-infrared image fusion image
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2.4 Hyperspectral Data Processing Capabilities

Hyperspectral data basic processing

% spectrum browser
* hyperspectral data

preprocessing

radiometric calibration

atmospheric correction

geometric correction

% data noise reduce
bad line repairing
destriping
SMIL effect wiping-off

MNF noise reduction

% spectral analysis

spectral unmixing
spectral filtering

endmember extraction

% hyperspectral

classification
binary coding
spectral angle mapper

% image spectral cube
* spectral resampling
% continuum removal
% RXD anomaly detection
% data compression/data

decompression

bad line and stripe wiping

( left: before , right: after)

MNF noise reduction
( left: before , right: after )
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2.4 Hyperspectral Data Processing Capabilities

Advanced processing of
hyperspectral data

% spectral feature analysis

band order histogram

% spectral feature selection

multi-band spectral line analysis
multi-band spectrum rearrangement
multi-parameter analysis of spectrum
related matrix analysis

regression skewness analysis
divergence-deviation analysis

characteristic matrix analysis

* spectral feature extraction

2-D related color coding

PCA

[ epeRmEs L
o SRR TN

primitive hyperspectral data normal extraction result

Fourier analysis

J47. 05

ITE. 22+

c ]
Moop, 3a g
o] -
m
Ti4o, 55

43

2. 83
9. 01

Chanmel 52

2-D point array analysis

¥ T v 5l v
70,57 141. 132183 89252 5352 32

== —

2-D color coding extraction vehicle extraction result



2.5 Microwave Data Processing Capabilities

General processing of SAR data

data 1/0 basic radiometric geometric polarization
processing processing processing  processing

polarimetric

: : image image matrices
space-borne band extraction : :
SApR data input enhancement registration generation

polarimetric
matrices

multi-look radiometric slant range to transformation

air-borne SAR processing calibration ground range

data input change of

polarimetric

ra(;iec;:ﬁler][ric geometric basis
correction

correction polarization

binary data SYGESES
nput projection polarimetric

conversion filtering

polarimetric
decomposition

texture analysis image mosaic PoISAR
classification

plural format
converting

image clipping image filtering

data output image rotation
and mirror




2.5 Microwave Data Processing Capabilities

Advanced processing of SAR data

h} difference and interference
phase result

| mm) DEM (InSAR)

— ‘ surface deformation monitoring ( D-InSAR )




2.5 Microwave Data Processing Capabilities

Sea parameters inversion using space-
borne microwave scatterometer

* AMSR-E/AMSR2/Windsat/HY2A sea parameters inversion
« sea surface temperature Retrieved SSS SMOS : 2010-01 (1° x 1°)

* wind speed
* atmosphere moisture content
e atmosphere route delay

* liquid water content of cloud, precipitation

* salinity remote sensing

* brightness temperature simulation research

* multi-angle inversion of salinity

* calibration and data analysis technology



=% 3

2.6 LiDAR Data Processing Capabilities

Basic processing of LIDAR data

% LiDAR data browsing

support ASCII, Las etc. common point cloud file,image,3D model

symbolic rendering of point cloud by the category and elevation

Iy i
W

S R e

% LiDAR data processing
filtering DEM

point cloud denoising

automatic filtering, classification and manual edit of point cloud

DEM, DSM, nDSM production
point cloud clipping
point cloud data analysis

section analysis

3D measurement

red points represent noise nDSM point cloud



2.6 LiDAR Data Processing Capabilities

Advanced processing of LIDAR data

% building extraction and 3D modeling * electricity

building point cloud extraction safety distance analysis

roof plane slice division work condition simulation
building model cross-astride point extraction
automatic modeling electricity line vectorization

building point cloud extraction

H X Ki tree height crown diameter crown area
* vegetatlon structure paramEter and BOS946. 4 4265902 14, 89870644 4.145931721  13.5
BOSO57.4 4765904 11. 91897678 3. 090194941 7.5
. B08949.9 426G905  15. 33TAGAIT 4. 370195389 15
extraction BOB9ES. 9 4265906  12. 03290558 4.333624363  14.75
BDED38. 4 4265906 16, LEA3EITL 4. 548643585  16. 25
.. . |B08970.4 4265908  10. 4575373 2. 111005068 3.5
statistics parameter extraction BOSOTS. 9 4265909 13, 6369532 2. A4E284B1S 5.5
BO896Z. 4 426G910 15, 27049923 4. 222010136 14
regression model BOSOBE. 4 4265912  14. 41033936 4.820439816  18. 25
BOEDT0.4 4265912 10. 1274929 3. 090194941 7.5
. . BOSOSE. 4 4265913 2. 382050514 0.564189851  0.25
single tree segmentation BOBOBE. B 4265813 12, 29161167 2. 18509TA94  3.75
BO8943. 9 426G91E  10. F435A284 3.33779192  8.75
BOSO51. 9 4265915 2. 471440554 0.564189851  0.25

electricity line single tree parameter
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2.7 UAV Data Processing Capabilities

UAV image processing UAYV video processing

% fast processing UAV image by one-click image stitching, % process UAV video in real time

capable to generate DOM,DEM,3D landscape products

video stitching mobile target tracking

video auto stability video location




Highly mature SDK

% PIE micro-kernel compiled by C++
which follows cross-platform
standard, can deploy on Windows,

UNIX/Linux, Mac OS.

% support multiple API form, can
be developed by C++, C#, Python,
Lua, etc.

% provide guide for secondary
development, can create remote

sensing application solution quickly.

support multiple
operation system
*Windows

«UNIX

eLinux

*Mac OS

multiple secondary
developing mode
eguided development by

existed formwork

«function calling by self-set
formwork

ethird part module and
procedure integration(parallel)

support multiple
developing language
«C/C++, C#

*Java

*VB. Delphi

*Python, JavaScript, Lua

multiple developing
language algorithm
integration

*ENVI IDL

*Matlab
eFortran

support multiple
developing platform

*Visual Studio
2005/2008/2010/2013

*Borland Delphi Stduio,
Borland C++ Builder

*Eclipse. CodeBlocks, QT

. 4

support multiple
hardware platform

*32bit. 64bit CPU
*Multi-core CPU/GPU




Disaster Reduction Application

Disaster monitoring and assessment

* flood monitoring
% landslide and debris flow monitoring
% fire monitoring

flood information sand storm strength
%* sSnow monitoring extraction distribution

% sand and dust monitoring

% major road damage monitoring

¢ L, L0 r e

] ] ol 7 o,

% house monitoring N LN it ,
. . . A major road damage house extraction victims settled point
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Radiative Transfer Mdel (RTM)- Link of satellite observation and model variables

20 100
15 80
_ &0
Satellite 1
Sun . Y 40
] 5
5 20
..'
4 0—— =1 0
Ib 0 20 40 60 80 100 .82 184 186 188 19 192

32104 106 108 110 112 114 116 118 12[]. 122 124 126 RH.%

Satellite observation
RO

46

44

42

40

38

36

34

. e :
32104 108 108 110 112 114 116 118 120 122 124 128

Simulated observation
RS




(https://en.wikipedia.org/wiki/Atmospheric_radiative_transfer_codes)

mm; sub—
Hame + Webzite +| References + uy +| ¥isible+ Hear IR+ Thermal IE- + Microwaves line—bylinefband+ Scattering: Folarised: Geometry: License =« Hotes *
[ 1]
Berk et al. - colar and
proprietary
MODTEAN [21]# i) <50, 000 r_-m_l Tes Tes Tes Tes Tes band or line-by—line Tes ? . lunar source,
[27] commerclal
uses DISORT
Cornette
freely
MO ART [zz]# 1CB) PLE Hm Tes Tes Tes Tes Tes band Tes Ha )
[23] available
plane—
. . parsllel . |
Line-byline and Freefonline
FIMAS [23]e Tes Tes Tes Tes Tes Tes Tes Tes and (
correlated-lk taol b
pseudo—
spherical
MIFAS
1labl 3
EFM [24]e Ho Ho Ho Tes Ho Ho eyl 2 2 SvaltERSe on)  wenevemes
request model bazed
on GEHLHZ
Mlawer, et
free of
ERTM/EETMG [25]= e, () {50, 000 em L Tes Tes Tes Tes #3910 em L 7 7 uzez DISORT
[24] chargze
. lane—
ETMOM | [2g]eldead Iink] #3025 Hm Tes Tes 7 <15 Hm He He 1Ll Tes 7 F i e
paralle
Saunders et
al. (1999] available on
RTTOV [2T]= P4 Hm Tes Tes Tes Tes Tes band Tes 7
[25] request
Ricechiazzi
_ et al 1 ane-
SEDART | [za]eldead Jink] (1993) Tes Tes Tes ? Ho Ho Tes ? F uses DISORT

parallel



The list of atmospheric radiative transfer codes

This table 1=
) incomplete.
Hugu= ¢ Z076)

/ sub-
Hame + Webzite +| References + uy +| ¥isible+ Hear IR+ Thermal IE- s + Microwaves line—bylinefband+ Scattering: Folarised: Geometry: License =« Hotes *
mm
Seott and
Chédin
44/0F [1]e (19317 Ho Ha Tes Tes Ha Ha line-byline 7 7 freeware
[3]
Kotechenowa
st al non-
BZ/B5V1 [2]e (1997] Ho Tes Ha Ho Ha Ha band 7 Tes Lambertian |
[4] surface
Buehler et
spherical
ARTZ [3]= al. (2005) Ho Ho Ho Tes Tes Tes line—by1line Tes Tes GFL
[5] in, 20, 3D
Chapman et
10, plane— | proprietary
BTEAMN [4]# . 2008 Ha Tes Tes Tes Tes Tes line-by—line Ho Ha )
6] parallel commerclal
Jin et al.
plane—
COART [5]= (E0TE) Tes Tes Tes Tes Ha Ha Tes Ha free
[7] parallel
freel Part of HCAR
reely
CEM [B]# Ha Tesz Tesz Tes Ho Ho band Tesz Ha . Communai ty
avallable
Climate Model
CETM [T]= Ha Tes Tes Tes Ha Tes band Tes 7
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Radiative transfer equation

End Signal |¢

Profiles |

¥

Transmission

¥

Radiation

¥

Return

¥

Flowchart of radiative
transfer model

L (v,0)=1,(v,0)e,(v,0)B(v,T.)+] B(v.T)dr+(1-£(v,0))7;(v,0)]

Top

Botton cm——— 1-7|

The calculation of transmission is the core of radiative transfer equation

B(v,T)

]

7

dt

; )

Absorption coefficient and transmission

m Transmission 7, =exp(—7,)

1}

H1
m Optical depth 7 = Ik du
.

Il

= Absorption k._.- — Sf (V — VU)

coefficient

m optical path (optical mas) U= Ip(z)dz



LINE-BY-LINE Radiative transfer model

The absorption coefficient Is associated with different gaseous molecules, that has
different absorption lines. So there is the need to calculate the absorption coefficient of
different gaseous molecules LINE-BY-LINE. (accurate but slow)

Then combining

_ i k Integration in spectral band
- v, j.n.d
I=1 ! — BAND
(satellite
channel)

= ZS”J (Tj )fmn,f' (Tf' p-’)
{=l

n: the different gaseous molecule
| : the different absorption line
] : the different atmospheric layer

. —_—
. ¥ v P 1
" = = | - -
T ® v I e ™

Spectral response function
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The extension of rapid transfer model RTTOV to support the new sensor

LBLRTM-IR/FY4A-GIIRS
MPM-MW/FY3-MWTS/MWHS

smatie Tty =

& 'f_j-.l';_:-zfi}u.mu = ¢ Welcome to the

Atmospheric & Environmental Research (AER)

AER's Public Release Radiative Transfer Working Group Website
Radiative Transfer
Models and £

Databases

B LELETM

U pualiend 102002

AERI SGP ARMLBLATM Validation
AERI SGP ARM Observalion 010722 (Sonde 0522 Z)
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Typical profiles

Wavenumber (cm )

100
80
B0
40
20
0 0 0
0 20 40 60 80 100 182 1.84 1.86 1.88 1.9 1.92
RH.% UT. hour
Applying convolution with
satellite channel
Spectral response function
Wavelength (zm)
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The extension of rapid transfer model RTTOV to support the new sensor (continued)

The transmission is extended by
the multivariate linear
combination of the predictors of
uniformly mixed gases, water
vapor and ozone:

K
Tii = Tij-1 T+ E ) 2 ik Xk
=1

The coefficients a; ;, are
obtained by regression.

Then, the calculation of
transmission in the application
using the regression
coefficients 1s rapid and has
adequate accuracy.

Predictors uniformly mixed gases | HIRS AMSU
water ‘u'ap{:lur,-" ozoneg water ‘u’ﬂpﬂur,l'rﬂzﬂnﬂ

Xy 87, secB or, 8T,

Xz 8T sech poT, poT,

Xy ﬁser 8 '3'?'; a‘h

Xy pdT, secH pog, pdq,

Xy (59“9_1] ﬁﬂ(aecﬁuj}yg 5?}{1{1}'{

X (secO—1) ﬁ]"f(set'ﬁuj}% ﬁﬂj{uj}%'

Xy ﬁ[secﬁ—l} 5@1(59(:91{}}5 1’311,{1{1}%

Xy pa?}(ﬁﬂﬁ—l} (sec B—l]{secﬂu}}% 0

Xy ﬁ[ﬂ@l‘ﬁ—l} 0

(secO—1) {59{‘ Bu, }f

1

[secﬂuj}hf
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The FY-3C MWHS simulation using RTTOV with the new coefficients

FY3C-MWHS-GBAL-20150526-fy-ch3

"""

FY3C-MWHS-GBAL-20150526-BIAS(fy-rttov)-ch3

[ [ I

185 200 205 210 215 220

Simulated observation

225

230

-180150120-90-60-30"_0*+ 30" 60 98126156180
= > -

-0 -4 -3 -2 -1 0 1 2 3 4

Difference between
simulated and observation
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The GIIRS simulated brightness temperature and difference between LBLRTM and RTTOV

1280 . i |
270} |
260} i
L. 2801 i
X
m
inoaak I
230+ b
2201 LBLRTM |
= RTTOV
219 | ' 2000 2500 'f | L
. OO 1000 1500 il (TN = I mm-__h g_nn‘o m

wavenumber (cm”) e AL LA

Mean and standard deviation

Brightness temperature
Didi, 2017
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@ Use of FY-3 118.75GHz




Background

FY-3 microwave vertical sounding has 118.75GHz, but with the absence of window

channels at 23.8, 31.4 GHz.
Generally, the Window channel is used to do cloud examination and satellite

observation based CLW estimation. The latter is one of the predictors of bias correction.
It is proposed to use double oxygen absorption band microwave sounding observation.

16 88.2
80.0
- 11875+ 0.08
= Table 1 Channel number and center frequency for microwave atmospheric sounders 118 75+02
FY-3AB FY-3C NOAA NOAA&MetOp NPP Centrs Frequency 118.75+0.3
MWTS/MWHS | MWTSMWHTS MSU AMSUA/AMSUB(MHS) ATMS { GHz) 118.75+0.8
Channel No. Channel No. | Channel No. Channel No. Channel No. 118.75+ 1.1
1 1 238 118.75+2.5
) B 314 llE_?:Ei%_{}
1187550
1 1 1 3 3 50.3 1500157005
2 4 51.76 17 165.5
3 4 N | 52.8 n 18331+1
| | 12 | | 21 1833118

Dong P. et al., Estimation of cloud liquid water over oceans from dual oxygen absorption band to support the assimilation of second

generation of microwave observation on board the Chinese FY-3 satellite, International Journal of Remote Sensing, 2017.
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The paired MWHS and MWTS channels with the similar peak-weighting function altitude.

Pressure (hPa)
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The cloud emission and scattering index (CESI) corresponds with the water very well.

{a)

an 220
10N
1
]
neg hs LN
Teess = To g — Ta
E.H B.H -
134E 1268 12ME 1308 132E 14E  136F 1ME 126E 12E 130E 132E 1ME 1ME
[ e HEEN ] e
& 1 4 4 12 ROLR LR D135
CESI TWP {lcg/m”)
icl

IME 1262 |ME 308 13E IME 3&8 I12dE 126E 12EE IXE 132E 1ME 13E
I ] [ e g M R N
g 1 B ¥ I2 IS 1% 21 M nolE  ondg  a1ld 0dsd Lood
CEST TWP {kg/m’)

{al

e i e 1 e (Han, Zou and Weng 2015)

M 3 & 9 i2 I3 18 T & ¥ W #0IA D030 0435 o3E 10 27
CESI TWF ikg'm®}



The estimation of CLW using the paired channels and CESI index derived.

Algorithm 1 (Grody et al., 2001) Algorithm 2

V 1o = €0801C+ C,InT .~ T & () [+ C. 0T .- T ()]

V cLw cos 9(8.0 i s CESI 1 an CESl2 T 8.3V CES|3J
VCLW - COS‘9{Do+ D1In[Ts_T B(Ul)]+ Dzlnh-s_T B(UZ)]}

Number | EXxperiment name Detail description

1 Algorithm 1 Retrieval using Algorithm 1 from FY measurements at 52.80 and
118.75+2.5 GHz. Regression conducted on the actual brightness
temperature and FNL reanalysis data.

2 Algorithm 2 Retrieval using Algorithrm 2 from CESI defined by FY
measurements at 52.80 and 118.75+2.5 GHz. Regression conducted
on the CESI and FNL reanalysis data.

Retrieval using the Grody scheme from MetOp-B measurements at
23.8 and 31.4 GHz. Existing coefficients used whose regression was
conducted on a simulated data set.

4 Grody scheme-FNL Retrieval using Algorithm 1 from MetOp-B measurements at 23.8
and 31.4 GHz. Regression conducted on the actual brightness
temperature and FNL reanalysis data.

3 Grody scheme
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The verification of CLW estimation for case 1.
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The verification of CLW estimation for case 2.
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The verification of CLW estimation for case 3.
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Content

@ Conclusion and
discussion




Conclusion

1. With the rapid development of Chinese meteorological satellite, together with the new
sensors flew on, its role in promoting meteorological sciences is promising. While it also
presents challenge to handle the issues in the application properly.

2. The extension of rapid radiance transfer model with support to these new satellite
sensors is fundamental and crucial to the application in not only data assimilation, but
also satellite retrieval product and so on.

3. A method is proposed to estimate the cloud liquid water by using double oxygen
absorption band microwave sounding observation. It could be utilized in bias correction
and cloud examination to make up the absence of window channels at 23.8, 31.4 GHz in

FY-3 Microwave temperature sounding observation.



Discussion

1. Including the process of new satellite sensors such as FY3/MWTS/MWHS
and FY4/GIIRS etc to prompt the application.

2. Matching the MWTS and MWHS observations to the same location as
AMSUA/MHS. The consistence between temperature and humidity
sounding In ATMS displays great convenience In the application.
The same considerations applied to GIIRS visible and IR observation is
highly recommended.

3. Enriching the package with the derived information as CLW and cloud
emission and scattering index to support the assimilation of satellite data
iIn NWP.



THANK YOU
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