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Atmospheric parameters databases

1D database 2D database
one profile in the scene one profile for each latitude band

) _wEp e et ,}-:'t
(Ln-h__ﬁ__h_ o Aerosol database
— T horizontal spatial resolution :5°x5°

3D database
one profile each 0.25°x0.25°

T
)
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Atmospheric profiles
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Initialization module (3D case)
Atmospheric Source Functions (2/2)

‘Jtot(eaq)) = ‘]ds(eo(p) + ‘]th + ‘]ms (9,([))

— High spatial resolution

(3D atmospheric DB : 0.25°x0.25°)

— Direct scattering : J.(6,9)
— Thermal emission : Jy,

: |
— Low spatial resolution

(Aerosol DB : 5°x5°)
— Multiple scattering : J,,4(0,0)
— RTRN21 (Nakajima) : DOM + TMS
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Initialization module
Partial or total coverage of stratocumulus clouds

Cloud cover generator
» Shape (inverse Fourier transform)

e Local thickness Ah =
 Facettisation

Radiative transfer

IPA (500m)
+
Database
« BRDF(0®, O, Ag, o, ®,1)
« BTDF(O, 0O, Ag, o, ®,1)
e ¢(0,0,n,7)
with ® € [0,0y] et T € [0, Tl /(—3%
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Initialization module

Ground radiation

LAND USE / DTED DATA BASE
spatial resolution : 30 "’

\4

Ground thermal model

(Fourier method)
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Initialization module
Method

= all the radiatives parameters (atmospheric sources functions, ground
and clouds radiances, absorption coefficients, ...) are stored

ONERA
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Rendering module : flow chart
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Rendering module : visualization
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TIGR database

Primary — Secondary databases

Forecast model outputs

GADS aerosol climatology

PRFL code

v

B CK profiles database
mode
Local water vapour (Lppm/Snecmal/Onera)
| v RN
i "‘I‘ | : I|I ' 'II||
’ . [ i
Local aerosols optical b L i _> K parameters
parameters . b generator
SR
o . -
FES ] T
pixel location/ground World map of Stratocumulus clouds — N,, LWC,, AZ,, p(©), kydiff, koext > %:%
over type associatiol ground cover .
UGSI(;;IGLEaﬁdC types \ molecular absorption — kas e [0, kabs ] —> w=%
Cover Database]
ground cover o
types description g
ASTER E —> Use of RTRN21 (Nakajima,Tanaka) Database
Elementary materials Thermo-optical a * DOM + TMS © BRDF(O4, 0, A9, 0, 0,1)
ties of a « Plan parallel
reflectance and ground cover types ) — 3 proper [ p . BTDF(®,, ©, Ag, 6, 0,7)
jssivi A d cover = « Vertically homogeneous = =
emissivity Database caracterization Grelin 0 y ¢} .
Y types = « n(r) = constant &0, 0, 0,7)
L
U) .
ASST Sea surface 2 with o € [0,0] €t T € [0, 7,,]
SST annual > seasonal data temperature %
Database extraction > World Map < -
Fa
GTOPO30 - R -
Global adaptation to Ground Elevation j S /,,,
Elevation MATISSE grid Map : /}
Databce (e ONERA
A -

Remote Sensing 17-21

September 2001




Additional functionality :
Target signature transmission
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Development

« Language T e e
- C,FO e e e
— GUI : PV-Waves 7.0 I i

« Computer
— SUN Ultra 80

— 2 ULTRA SPARC 450MHZ processors
— MEMORY : 1 Go

 Quality management
— Documentation
— Programation rules

Release of MATISSE 1.1 : May 2002 ONERA

/m
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Summary

« Computation of radiance images

« Atmospheric radiative transfer : 3-13um /6o /c =5 cm?
 Aerosol + molecular scattering

« Atmospheric Spatial Variability for all the LOS (3D profiles)
e Scu coverage Emission and Scattering (IPA / 500m)

« DTED + Ground Emission and Reflectance (30")

e Cloud shadowing

« Target signature propagation

« GUI

* High resolution spatial Variability (textures)

* Refraction along only one line of sight

ONERA
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Future works

 Physical representation of the spatial variabilities

e Sea surface model

e Cirrus clouds modelisation
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altitnde (km)

Why is it important to take into account
Atmospheric Spatial Variability ?
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Primary — Secondary databases
Atmospheric parameters

TIGR database Forecast model outputs : 0.25°x0.25° GADS aerosol climatology :5°Xx5°

A St am s e

> Local water vapour profile

}

Local aerosols optical
parameters

ONERA
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Primary — Secondary databases

USGS/GLCC
Global Land
Cover Database

ASTER
Elementary materials
reflectance and
emissivity Database

ASST

SST annual
Database

GTOPO30
Globa Elevation

Database
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Primary — Secondary databases
CK profile database : 3 - 13 um / 6c/c=5cm-!
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Primary — Secondary databases
Cloud BRDF, BTDF, ¢

. diff
Stratocumulus clouds — N,, LWC,, AZ,, p(©), k,diff, ke ~ @, = Ko

molecular absorption — kabs ¢ [0, kabs

— Use of RTRN21 (Nakajima,Tanaka)
« DOM + TMS
» Plan parallel
* Vertically homogeneous
* n(r) = constant

e
g

—
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