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Software Iinstallation

Download site (CNES website):
nttps://github.com/CNES/RadiativeTransferCode-OSOAA

Deposite on personnal OSOAA root repertory
Define the OSOAA ROQOT path

bruno@PO13561LX:~

Fichier Edition Affichage Rechercher Terminal Aide

[bruno@P013561LX ~]1% 1s -a
.cache .GlobalProtect

. .confTig .ICEauthority # .bashrc

.bash history connectVPN.sh Images

.bash_logout .dbus .local #OSOAA ROOT path
.bash_profile disconnectVPN.sh Modeles export OSOAA ROOT=/home/bruno/OSOAA V2.0

.bashrc Documents .mozill
Bureau .esd auth Musi
[bruno@P013561LX ~]$ gedit .bashrc&f



https://github.com/CNES/RadiativeTransferCode-OSOAA

Software Iinstallation

List of directories src /

= Source programs kgﬁn If
doc / = \akefiles for

= Documentation inc / the compilation

= Constant parameters .
2 obj /

I 9., ber of G les, : :
ihm / (Gui) e o andies ~ Compiled files

= Graphical User o
Interface tools

exe |
= Executable code

Compilation :
cd $FOSOAA ROOT/gen fic |

make -f makefile_ OSOAA.gfortran = Ancillary database

(or *.g/7/7 or *.f77) (e.g. aerosol models, seabed
reflectance, ...)




Launch of OSOAA model

GUI launch

Prerequisite

Test . « Java -version »
Must be version 16 or higher

cd $OSOAA ROOT/ihm/bin
. /runOSOAAUI.bash




Graphical User Interface (GUI)

OSOAA :: Ocean Successive Orders with Atmosphere Advanced -

Radiance wavelength : |8.443=4 um | Solar zenith angle : 3052 deg | Expert mode: |[] | Working directory: [ | 1) Show command| ¥ RUN|
E

Home ‘
¥~ Atmospheric & sea profiles

v Aerosols model b
v Hydrosols model

v Seafatmosphere interface

¥ Geometric parameters

¥ Output specificities

Process tracker

|
Welcome to OSOAA

version 2.0

EX
institut REPUBLIQUE A "N SORBONNE
i S FRANCAcllsE g UNIVERSITE “"CS_‘H

CREATEURS DE FUTURS

cnes

de France Liberté CENTRE NATIONAL OERYIstes? a Sopra Steria company
Jr:‘gdj,'"‘ D'ETUDES SPATIALES
Fraternité

Scientific Principal Investigator . Malik CHAMI {Sorbonne Université)
Technical Principal Investigator :  Bruno LAFRANCE (CS GROUP companyl

Chief Project Officer : Aimé MEYGRET (CHES)




Description of the GUI

OSOAA :: Ocean Successive Orders with Atmosphere Advanced — Mo

Radiance wavelength : 9.4433: prm | Solar zenith angle : 3052 deg | Expert mode: [} | wWorking directory:[ | 1) Show command| QF{UN|

Home ‘
¥~ Atmospheric & sea profiles J
v Aerosols model b

e Top menu bar defines specific parameters

¥ Geometric parameters
¥ Output specificities
Process tracker

Wavelength of simulation (in um)
SZA = Solar Zenith Angle (in degrees)

User’s working folder (i.e. output files)

Requires the name of the full path directory




Description of the GUI

Radiance wavelength : 9.4433: prm | Solar zenith angle : 3052 deg | Expert mode: [} | wWorking directory:[ |

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

2] Show command|

O *

& RUN|

Home ‘
¥~ Atmospheric & sea profiles

v Aerosols model |
v Hydrosols model

v Seafatmosphere interface
¥ Geometric parameters

¥ Output specificities
Process tracker

Top menu bar defines specific parameters

Wavelength of simulation (in pm)

User's working folder (i.e. output files)

/home/bruno/OSOAA_TUTORIAL/SIMU_1

» Let’s define a working folder, as an example :

Radiance wavelength :| Solar zenith angle 3'33: deg | Expert mode: | | Working path: fhome/bruno/0SOAA TUTORIAL/SIMU_1




Description of the GUI

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.4423: pm | Selar zenith angle : 393: deg | Expert mode: [ ] | Working directory: fhome/bruno/0S0OAA TUTORIAL/SIMU_L @5howcommand|

1
m} *

{2 RUN |

Home |
v~ Atmospheric & sea profiles

v Aerosols model i
v’ Hydrosols model

v~ Seafatmosphere interface
v~ Geometric parameters

v Output specificities

= Process tracker

TT

6 GUI windows

To perform a simulation, the user must define :

Atmospheric profile
Sea surface conditions

Sea water profile
(composition and abundance)

Outputs specifications

\

- Physical
parameters

S




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radisnce wavelength : | @, 442=4 pm | Solar zenith angle : 3032 deg | Expert mode: || | working directory: fhome/brunc/0S0A4A TUTORIAL/SIMU_L 1) Show command| ¥ RUNl

[N ‘ A
< Atmospheric & sea prof...
v Aerozols model T

v Hydrosols model Mote : ¥ means required fleld Reset form

¥ Seafatmosphere interface
v Geometric parameters |--= Reflectance limit conditions parameters
v Output specificities
Process tracker

| Atmospheric and maritime profiles

SEA SurfAlb * | Lambertian reflectance of the foam at the simulation wavelength {albedo of the foam at the sea surface)

SEA.BotType *: |USEF{_LAMEIEF{TIAN Type of seabed composition

SEABotAlb * | Seabed albedo at the simulation wavelength {lambertian component)

ATMOSPHERIC PROFILE

|=== Atmospheric profile definition parameters

PROFILE_ATH.ResFile: [PROFILE_ATM. bt Filename of the output of the atmospheric profile (result filed

PROFILE.Log : | Marme of log file for 05045 PROFILE calculations

|===> Molecules

APMOT * (@ | L2232 Molecular optical thickness for the atmospheric profile {(for the radiance simulation wavelengthl.

AP.Pressure * J| = Atmospheric pressure at sea level {mbar)

AP.HR*: | Molecular heigth scale (km)

-= Aerosols

AER. M aref # Reference wavelength {pm) for the aerosol optical thickness (AER ACQTref)

AP HA*: Aerosol height scale {in km)

|
AER. AOTref * | : Aerosol optical thickness for the reference wavelength

SEA PROFILE

PROFILE_SEA.ResFile : |F'ROFILE_SEA.t}{'t Filename of the output of the sea profile

SEADepth : | Sea depth value (meters)




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radisnce wavelength : | @, 442=4 pm | Solar zenith angle : 3032 deg | Expert mode: || | working directory: fhome/brunc/0S0A4A TUTORIAL/SIMU_L 1) Show command| ¥ RUNl
‘ /]

Home
v Atmospheric & sea prof...
v Aerosols model b

v Hydrosols model Mote : ¥ means required fleld Reset form

¥ Seafatmosphere interface
v Geometric parameters |--= Reflectance limit conditions parameters
v Output specificities
Process tracker

| Atmospheric and maritime profiles

SEA.Surfalb * | Lambertian

SEA.BotType * [USER_LAMEERTIAN Type of sea

SEA.EotAlb *: |

ATMOSPHERIC PROFILE

|=== Atmospheric profile definition parameters

PROFILE_ATM.ResFile: |PROFILE_&TM.'E}¢ Filenarm¥y of]

PROFILE.Log : |

|===> Molecules

APLMOT % (8 | .23= lecular o

AF.Fressure * J|

AP HR* |

Sea surface albedo (e.g. foam)

-= Aerosols

AER.Waref *

AP HA* Aerosol he

|
3

AER.AQTref * | . Aerosol Qot
|

SEA PROFILE
PROFILE_SEA.ResFile : |F'ROFILE_SEA.tH‘t

SEA.Depth : |

Seabed composition to get . albedo




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Fadiance wavelength : |8.442= pm | Solar zenith angle : 3933 deg | Expert mode: ||l | Working directory: yhome/bruno/0S044 TUTORIAL/SIMU 1 1) Show command| ] RUN|

]

Harme |

v Atmospheric & sea prof... | Atmospheric and maritime profiles
v~ Aerosols model T

v Hydrosals model Mote ¥ means required Feld T

v Seafatmosphere interface - — e —
// Geometric parameters > nenectad 4 predefined seabed o7 Filename : fic/info_ OSOAA_SEA BOTTOM REFLECTANCES.txt

¥ Output specificities SEASL ich d
et 1 reflectance models Light san
SEA.Bot'erp = 7 =—Green algae
SEA Bothlb * LSER [ AMBERTIAMN
LIGHT_SAND

ATMOSPHERIC PROFILE ||SREEMN_ALGAE
BROWMN_ALGAE

| === Atmospheric proti RED ALGAE
PROFILE_ATM.ResFile: |PROFILE_ATM. txt

=Brown algae

=—Red algae

PROFILE.Log : |

o
w

|--= Molecules

AP.MOT % (@ |

AP Pressure % J| : - /

AP HR*: |

Seabed reflectance
o
5]

o
=

|--= Aerosols

AER.Waref *: | B T T

AER.ADTref *: | 550 650
AP Hax: | - Wavelength (nm)

SEA PROFILE
PROFILE_SE#.ResFile : [PROFILE_SEA txt Filename of the output of the sea profile

SEADepth: | - Sea depth value {meters)




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radisnce wavelength : | @, 442=4 pm | Solar zenith angle : 3032 deg | Expert mode: || | working directory: fhome/brunc/0S0A4A TUTORIAL/SIMU_L 1) Show command| ¥ RUNl

{2y Home ‘
v Atmospheric & sea prof...

v Aerosols model N
v~ Hydrosols model

¥ Seafatmosphere interface

v Geometric parameters

v Output specificities

Process tracker

Atmospheric and maritime profiles
Mote ¥ means required feld Reset form

|-->= Reflectance limit conditions parameters

SEA SurfAlb * | 8=] Lambertian reflectance of the foam at the simulation wavelength (albedo of the foam at the sea surface)

SEA.BotType *: |USEF{_LAMEIEF{TIAN | f| Type of seabed composition

TR ) . L) T— Lo

Molecular optical thickness - Pressure not required

SEA.EotAlb *: | 8.2

ATMOSPHERIC PROFILE

|=== Atmospheric profile definition parameter

PROFILE_ATM.ResFile: |PROFILE_ﬂTy

PROFILE.Log : |

--= Molecules

/Molecules height scale HR (km)

Molecular optical thickness for the atmospheric profile {(for the radiance simulation wavelengthl.

Atmospheric pressure at sea level {mbar)

AP HR* = Molecular heigth scale (km)

|--= Aerosols

}\'ref

thickness

Aerosols height
scale HA (km)

AER.Waref #: | .55 Reference wavelength {pm) for the aerosol optical thickness (AER ACQTref)

Aerosol Optlcal — AER. AOTref * | e Aerosol optical thickness for the reference wavelength

AP.HA® | 2 Aerosol height scale {in km)

FILE_SEA.ResFile : |F'ROFILE_SEA.t}{'t Filename of the output of the sea profile

SEADepth : | - Sea depth value {meters)]

i




Atmospheric & maritime profiles
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— Ar0s0ls
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Tmol(A,2) = Ti}nlg(l) X exp(—z/HR)

Taer(A Z) = Tglel-;fot) X exp(—z/HA)
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2/3 0,15
AOT

thickness




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |8, 442=4 pm | Solar zenith angle : 3633 deg | Expert mode: || | working directory: fhome/bruno/0S04A4 TUTORIAL/SIMU_L 1) Show command| F] RUNl

Harne ‘

v Atmospheric & sea prof... | Atmospheric and maritime profiles
v Aerosols model b

v Hydrosols model Mote : ¥ means required fleld Reset form

¥ Seafatmosphere interface

v~ Geometric parameters |--= Reflectance limit conditions parameters
v Qutput specificities
Process tracker

SEASurfAlb * | - Lambertian reflectance of the foam at the simulation wavelength {(albedo of the foam at the sea surface)

SEABotType * |USER LAMBERTIAN Type of seabed compeosition

SEABotAlb * | Seabed albedo at the simulation wavelength {lambertian component)

ATMOSPHERIC PROFILE

--> Atmospheric profile definition parameters

PROFILE_ATH.ResFile: [PROFILE_ATM. bt Filename of the output of the atmospheric profile {result file}

PROFILE.Log : | Mame of log file for 05048 PROFILE calculations

|===> Molecules

AP MOT * . : T 1 L kil s Ll - Lo NI el

Pressure (mbar)
— Molecular optical thickness not required

AP Pressure *

== Aerosols

Reference wavelength {pm) for the aerosol optical thickness (AER ADTref)

|.
AER. ACHef * | 2= Aerosol optical thickness for the reference wavelength

Aerosol height scale {in km)

SEA PROFILE
PROFILE_SEA. le : |PROFILE_SEA txt Filename of the output of the sea profile

SEA.CNpth : | s Sea depth value {meters)

Hansen & Travis (1974) formulation to derive surf P 84,35 +-1,225 N 1,4
the molecular optical thickness from Pressure Umol = P[} X 24 22 26




Atmospheric & maritime profiles

Setting for the example #1 : SIMU_1

Open ocean with deep sea bottom and weak surface wind
» Let’s set a depth at 500 m

» L et’s set the seabed albedo to 0

» L et’s set the sea surface albedo to O

Standard atmosphere : sea level pressure and aerosol load (AOT)

» Let’s set the Pressure to 1013 mbar

» Let's set the AOT to 0.2 at )\, = 550 nm

» Set the molecular and aerosols height scales respectively to 8 and 3 km

16




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@, 442=4 pm | Solar zenith angle : 3952 deg | Ewxpert mede: | | Working directory: fhome/brune/0SC0AA TUTORIAL/SIMU_L 111 Show command| o RUN|

fey Home ‘ AP.P % (s = atmospheri t sea level (mbar)
v’AtmDSpheriC&Sea prl:lf... J JFressure * e | 5 - mospheric pressure at sea level Lmbar

v~ Aerosols model T AP HR* | B Maolecular heigth scale (km)
v Hydrosaols model |- Aerosols

¥/ Seajatmasphere interface AER Waref % | = | Definition of the marine profile :

v Geometric parameters
v Output specificities AER.AOTref #: |

=2 Process tracker AP HA | I - Phyt0p|ankt0n
SEA PROFILE - Mineral-like Particles

PROFILE_SEA.ResFile : |F'ROFILE_SEA.t}d:

| s | - Yellow substance and detritus

SEA.Depth :

--= Phytoplancton
PHYTO.ProfilType*: |HOMOGENEOUS_F‘ROFILE | p‘l Type of chlorophyll profile

PHYTO.ChI : 0.83=] | Chlorophyll concentration at sea surface {mg.m-3}

PHYTO.GP. Chibg : Oil Chlorophyll concentration background {mg.m-3)

PHYTD, GP. Chilzmax 8= | Maximum chlorophyll-a concentration {mg.m-3} in the water column {reached at depth PHYTO.GP.Deep)

PHYTO.GP.Width : D:’ Half-width of the chlorophyll gaussian peak (m)

PHYTO. Userfile : Userfile describing the chlorophyll profile

|
|
|
PHYTO.GF.Deep : | 8= | Depth of the maximum chlorophyll-a value {m)
|
|

--= Mineral-like particles

SED.Czed*: | Concentration of mineral-like particles at sea surface (mg.8-1)

--= Yellow substance and detritus

5. AbsAA0% | - Absorption coefficient of vellow substance at 440 am {m-1)

Y5, Swak Exponential slope of the spectral variation of the yellow substance abseorption coefficient (m-1}

DET. Swa* Exponential slope of the spectral variation of the detritus absorption coefficient {m-1)

DET.Absd40% : | = Absorption coefficient of detritus at 440 nm {m-1)




Atmospheric & maritime profiles

Radiance wavelength : |0, 442=%

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

pum | Solar zenith angle

: 3932 deg | Expert mode: | | Working directory: {home/brune/0S0AA

Home

v Atmospheric & sea prof...
¥ Aerosols model

v Hydrosols model

¥ Seajatmosphere interface
v Geometric parameters

¥ Output specificities

Process tracker

Chl

surf.
\

o

AP Pressure ® (@ |

1,013:]

AP HR*

-= Aerosols

AER.AOTref #:

|
I.
AER.Waref # |
|
AP.HA% |

Atmospheric pressure at sea level (mbar)

Molecular heigth scale (km)

Reference wavelength (pm) for the aerosg
ferosol optical thickness for the referenc

ferosol height scale fin km)

SEA PROFILE

PROFILE_SEA.ResFile

|
: |F'F{OFILEiEA.t}¢
SEADepth : |

566 -

=== Phytoplancton

PHYTO, ProfilType* :

|HOMOGENEOUS_PROFILE

15

PH¥TO.ChI :

0.03

PHYTOLGP.Chibg :

o=

o=

FHYTO.GP.Deep :

o=

PHYTOLGP Width

=]

|
|
PHYTO,GP.Chizma ;|
|
|
|

PHYTC. Userfile :

|=== Mineral-like particles

SED.Csed*: |

|=== Yellow substance and detritus

¥5.Absdd0k |

W5, Swat

DET.Swa*

|
DET.Absdd0% |
|

Filename of the output of the sea profile

Sea depth value (meters)

Type of chlorophyll prefile

Chlorophyll concentration at sea surface |
Chlorophyll concentration background {myg
Maximum chlorophyll-a concentration (mg
Depth of the maximum chlorophyll-a value
Half+width of the chlorophyll gaussian pes|

Uzerfile describing the chlorophyll profile

Concentration of mineral-like particles at

Abszorption coefficient of yellow substance
Exponential slope of the spectral variatio
Absorption coefficient of detritus at 440

Exponential slope of the spectral variatio

Chl(z) = Chlgy,r

Chl(z) = Chl,g + Chlgpqy-exp (—

2a2

6%, z)=0.30x

550

2 Chl(z )11.(12

6"(%,z) = AP(A)x Chl(z)™™

(z — Zmax)?

)




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@, 442=4 pm | Solar zenith angle : 3952 deg | Ewxpert mede: | | Working directory: fhome/brune/0SC0AA TUTORIAL/SIMU_L 111 Show command| o RUN|

Home ‘
v Atmospheric & sea prof... J
v herosols model 7 AP HR* | : Molecular heigth scale (km)
v Hydrosols model

v~ Sea/atmosphere interface
¥’ Geometric parameters

v Output specificities AER.AOTref #: | 2 ferosol optical thickness fo
Process tracker ap.Ha |

AP.Pressure % (@ | l,GIBj Atmospheric pressure at sea level (mbar)

|--= Aerosols

AER.Waref * | e Reference wavelength {pm)

Aerosol height scale {in km

SEA PROFILE
PROFILE_SEA. ResFile |F'F{OFILE_SEA.t}¢ Filename of the output of t

SEA.Depth : | 500= Sea depthvalue {meters]

|=== Phytoplancton

PHYTO.ProfilType*: |HOMOGENEOUS_F‘ROFILE | p‘l Type of chlorophyll profile

PHYTO.ChI : 0.83=] Chlorophyll concentration a

PHYTO.GP. Chibg : Oil Chlorophyll concentration b

PHYTO.GP.Deep : B8=] Depth of the maximum chlo

PHYTO.GP.Width : D:’ Half-width of the chlorophyl

|
|
PHYTOLGP. Chlzman ;| 8= Maximum chlorophyll-a cong
|
|
|

PHYTO. Userfile : Userfile describing the chilo

|=== Mineral-like particles

SED.Csed*; Concentration of mineral-lik

|===> ¥ellow substance and detritus

5. AbsAA0% | - Absorption coefficient of ve

Y5, Swak Exponential slope of the sp

DET. Swa* Exponential slope of the spectral variation of the detritus absorption coefficient {m-1)

DET.Absd40% : | = Absorption coefficient of detritus at 440 nm {m-1)




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@, 442=4 pm | Solar zenith angle : 3952 deg | Ewxpert mede: | | Working directory: fhome/brune/0SC0AA TUTORIAL/SIMU_L 111 Show command| o RUN|

Home ‘
v Atmospheric & sea prof... J
v herosols model 7 AP HR* | : Molecular heigth scale (km)
v Hydrosols model

v~ Sea/atmosphere interface
¥’ Geometric parameters

v Output specificities AER.AOTref #: | 2 ferosol optical thickness fo
Process tracker ap.Ha |

AP.Pressure % (@ | l,GIBj Atmospheric pressure at sea level (mbar)

|--= Aerosols

AER.Waref * | e Reference wavelength {pm)

Aerosol height scale {in km

SEA PROFILE
PROFILE_SEA. ResFile |F'F{OFILE_SEA.t}¢ Filename of the output of t

SEA.Depth : | 500= Sea depthvalue {meters]

|=== Phytoplancton
PHYTO.ProfilType*: |HOMOGENEOUS_F‘ROFILE | p‘l Type of chlorophyll profile

PHYTO.ChI : 0.83=] Chlorophyll concentration a

PHYTO.GP. Chibg : Oil Chlorophyll concentration b

PHYTO.GP.Deep : B8=] Depth of the maximum chlo

PHYTO.GP.Width : D:’ Half-width of the chlorophyl

|
|
PHYTOLGP. Chlzman ;| 8= Maximum chlorophyll-a cong
|
|
|

PHYTO. Userfile : Userfile describing the chilo

|=== Mineral-like particles o Ao 0
- Radiative properties
< SED.Csed*: > Concentration of mineral-lik —‘ Calculated USing M|e
|===> ¥ellow substance and detritus /
. . . theory
5. AbsAA0% | = Absorption coefficient of ve
Y5, Swak Exponential slope of the sp = dependent on the

|
DET.Absd40% : | = Absorption coefficient of detritus at 440 nm {m-1} Slze dIStI’IbUtlon
|

DET. Swa* Exponential slope of the spectral variation of the detritus absorption coefficient {m-1)




Atmospheric & maritime profiles

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@, 442=4 pm | Solar zenith angle : 3952 deg | Ewxpert mede: | | Working directory: fhome/brune/0SC0AA TUTORIAL/SIMU_L 111 Show command| o RUN|

Home ‘
v Atmospheric & sea prof... J
v herosols model 7 AP HR* | : Molecular heigth scale (km)
v Hydrosols model

v~ Sea/atmosphere interface
¥’ Geometric parameters

v Output specificities AER.AOTref #: | = ferosol optical thickness fo
Process tracker ap.Ha |

AP.Pressure % (@ | l,GIBj Atmospheric pressure at sea level (mbar)

|--= Aerosols

AER.Waref * | e Reference wavelength {(pm) for the serosol optical thickness (AER AOTref)

Aerosol height scale {in km)

SEA PROFILE
PROFILE_SEA. ResFile |F'F{OFILE_SEA.t}¢ Filename of the output of t

SEA.Depth : | 500= Sea depthvalue (meters]

|=== Phytoplancton
PHYTO.ProfilType*: |HOMOC ENECQUS FROFILE | p‘l Type of chlorophyll profile

PHYTO.ChI : 0.83=] Chlorophyll concentration a

PHYTO.GP. Chibg : Oil Chloraphyll concentration b

PHYTO.GP.Deep : B8=] Depth of the maximum chlo

PHYTO.GP.Width :

B=] Halfwidth of the chiorophyll a}._.;(}'-') — 33.5(44’0) exp S k (l, _ 440)]‘

Userfile describing the chlo

|
|
PHYTOLGP. Chlzman ;| =] Maximum chlerophyll-a cone
|
|
|

PHYTC. Userfile :

|=== Mineral-like particles

SED.Csed*: | v = Tentrati Ak a (l) = Ay (-EMG))( exp l_ Sd“ e (}b - 44[})]

ow substance and detrj

5. AbsAA0% ] - Absorption coefficient of vel

Y5, Swak Exponential slope of the sp

DET.Absd40% : | = Absorption coefficient of detritus at 440 nm {m-1)

DET. Swa* | Exponential slope of the spectral variation of the detritus absorption coefficient {m-1)




Atmospheric & maritime profiles

Setting for the example #1 : SIMU_1

Gaussian Chlorophyll profile

» Let’s set a background concentration : Chlyg = 0.1 mg.m-3

» Let’s set a maximum concentration of the gaussian : Chlzmax = 6 mg.m3

» Let’s set the depth of Chlzmax Zmax = 40 m . Chiorophyll concentration (mg/m3)
. ‘ ‘

» Let’s set a standard deviation (o) of the peak : 10
o=5m

N
o

w
(=]

No Mineral Like Particles

gl

8

Sea depth (m)

» Let’s set Csed =0

(1]
o

1

CDOM |
» Let’s set the absorption coefficient YS.Abs440 (a_cdom) = 0.1 m™

No detritus




Atmospheric & maritime profiles

Radiance wavelength :

0,442

pm | Solar zenith angle

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

: 3@53 deg | Ewxpert mode: | | Working directory: fhome/brune/0S02AA TUTORIAL/SIMU_L

@ Show command |

2 RUN |

Home
v~ Aerosols model

v Hydrosols model

v Output specificities
Frocess tracker

v’ Seafatmosphere interface
v Geometric parameters

v Atmospheric & sea prof... ‘

SEA PROFILE

|==> Phytoplancton

SED.Csed#

Y5, AbsAA0%
Y5, Swa¥
DET.AbsA40%

DET. Swa*

AP.Pressure ®

AP HR*:

AERMaref *
AER.AOTref
AP HAK

PROFILE_SEA. ResFile
SEA.Depth :

PHYTO.ProfilType*
PHYTO.ChI
PHYTO.GP.Chibg :
PHYTOLGP, Chlzmax
FHYTO GF.Deep
PHYTO.GP.Width :
PHYTO.Userfile :

ol

1,013j

|==>= Aerosols

8=

0,55

8.2

3=

Atmospheric pressure at sea level (mbar)

Maolecular heigth scale (km)

Reference wavelength {(pm) for the aerosol optical thickness (AER AOTref)
herosol optical thickness for the reference wavelength

Aerosol height scale {in km)

[PROFILE_SEA txt

GAUSSIAM_PROFILE

500

L]

0,03=]

9.1

6=

40

52

|=== Mineral-like particles

|--= ¥ellow substance and detritus

0=

9.1

0.014=]

0=

0,011

Filename of the output of the sea profile

Sea depth value (meters)

Type of chlorophyll profile
Chloraphyll concentration at sea surface (mg.m-3}

Chlorophyll concentration background {mg.m-3)

Maximum chlorophyll-a concentration {mg.m-2} in the water column {reached at depth PHYTO. GP.Deep)

Depth of the maximumm chlorophyll-a value {m)
Half-width of the chlorophyll gaussian peak {m)
Userfile describing the chlorophyll profile

Concentration of mineral-like particles at sea surface (mg.g-1)

Abzorption coefficient of yellow substance at 440 nm {m-1])
Exponential slope of the spectral variation of the yellow substance absorption coefficient (m-1}
Absorption coefficient of detritus at 440 nm {m-1)

Exponential slope of the spectral variation of the detritus abserption coefficient {m-1}

The first GUI window is ready !




Aerosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 ym | Solar zenith angle : 3633 deg | Expert mode: [[] | Working directory: fhome/bruno/0S0AA TUTORIAL/SIMU_1 ) Show command|

2 RUN|

Haorme

v Aerosols model

TDUIID HIWUE]

¥ Seafatmosphere interface
v Geometric parameters

v Output specificities
Process tracker

Aerosols models

Mote ¥ means required Reld

Reset form

AER.ResFile : |F'M_AEF{.t}{t

Filename for the radiative properties calculated for aerosols (result file)

AER.Dirtie * b‘hOl‘nEfbrunofOSOAMDATABASEIMIE

Mie files repository directary (full path)

AER.Mielog : |

MName of log file for aerosel Mie calculations

AER.Log: [Aerosols.log]

Log filename of the 0S0&&% PHASE MATRIX routine

AER.ResFile.10F: |

AER.Tronca: & YES
|--= Aerosols : size distribution model

AER.Model # |SHETTLE AMD FENM Bl MODAL

Filename for the I0Ps aerosols {result file)

Phase function truncation

| I| Type of aerosol models

AER.SF.Model *# TROPOSPHERIC

| I| Type of Shettle & Fenn model

AER.GF.RH * |

70= Percentage of relative humidity (from 0 to 99%)




Aerosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.4423: pm | Solar zenith angle : 3633 deg | Expert mode: [[] | Working directory: fhome/bruno/0S0AA TUTORIAL/SIMU_1 ) Show command| GF{UN|

Horme ‘
v atmospheric & sea profiles
v Aerosols model b

¥ Hydrosols model Wote : % means required fieid Directory for the storage of Mie
¥ Seafatmosphere interface Calculatlon results

¥ Geomeatric parametaers ic : [PM_AER.DE

¥ Output specificities _ i i i

1% process tracker AEF, DirMie % JiHome/bruno/os OAADATABASE/MIE =Mie calculations can take time
AER Mielog : | (1 or 2 minutes)

AER.Log: [Aerosols.log]

J Aerosols models

AER.ResFile.10F: |

AER.Tronca: & YES Fhage function truncation

|--= Aerosols : size distribution model

AER.Model # |SHETTLE_AMND_FERMN_BI MODAL | I| Type of aerosol models

AER.SF.Model ®# | TROPOSFHERIC | I| Type of Shettle & Fenn model

AER.GF.RH * | 70= Percentage of relative humidity (from 0 to 99%)




Aerosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

rt rode :

Aerosols models

AER.ResFile :
AER.DirMie *

AER.Tronca :

|--= Aerosols : size distribution model

AER.Model

SF.Model
PN SHETTLE AND_FENN_BI MODAL




Aerosol models

Scattered direction

Scattering

@ angle

Incident direction

Note:

The native phase function is truncated
in the forward peak within OSOAA to
reduce the computation time
(Lenoble, 1974 ; Chami et al., 2001)

1,0E+03

1,0E+02

1,0E+01 -

1,0E+00

1,0E-01

1,0E-02

Phase function of Shettle & Fenn Maritime model
98% relative humidityat 442 nm

—Native phase function

Truncated (OSOAA)

a0 120
Scattering angle (degrees)




Aerosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.4423: prm | Solar zenith angle : 305: deg | Expert mode: || | Working directory: yheme/bruns/OS0AA TUTORIAL/SIMU 1 1) Show command|

Home ‘
v’ Atmospheric & sea profiles Aerosols models
| i Aerosols model -J

Coe e s Radiative parameters can be provided

v’ Seafatmosphere interface

e R AER.ResFile ; [PR_AER.tAt I by the user too :

¥ Output specificities
Process tracker

AER.DirMie * L‘homEIbrunOfOSOANDATABASEIMIE M

AERMieLog: | «] - Extinction cross-section

AER.Log: [Aerosols.log Lo

| - Scattering cross-section

AER.Tronca: W YES PH

AER.ResFile.10F: | Fil

- Phase matrix functions

|--= Aerosols : size distribytl dal —
AER. Mol |PHASE FUMCTIONS_FROM_AN_EXTERNAL SOURCE EP Type of aerosol models

AER.ExtData * | Filename of external phase function data (full path}

Example of a user’s phase function data defined by -AER.ExtData

EXTINCTION COEF : 5.43712E-0Z
SCATTERING COEF : 5.39636E-02
NB LINES : 99
Angle Fll ~F12/F11 F22/F11 F33/F11
180.00 4.190E-01 0.000E+00 1.000E+QO0 -1.000E+00
178.57 .H522E-01 6.297E-02 1.000E+00 -6.856E-01
176.72 .175E-01 -5.297E-02 1.000E+0Q0 -2.274E-01
174.86 .848E-01 -1.160E-01 1.000E+00 -2.901E-02
L ]
L ]




Aerosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 ym | Solar zenith angle : 3633 deg | Expert mode: | | Working di

Home ‘
v atmospheric & sea profiles

v Aerosols model b
¥ Hydrosols model Mote | * means required field
¥ Seafatmosphere interface
v Geometric parameters

v Output specificities
Process tracker

J Aerosols models

AER.ResFile : |F'M_AEF{.t}{t

AER.Dirtie * b‘hOl‘nEfbrunofOSOAMDATABASEIMIE

AER.Mielog : | RADIATIVE PROPERTIES OF AEROSOLS

AER.Log: [Aerasals.log]
: Cross-sections:
AER ResFile.10P: ﬂ< Extinction cross-section (mic™2): ©.18008E+80
AER.Tronca : M@ YES Scattering cross-section (mic™2): @.17968E+@0
Single scattering albedo : B.99774

|--= Aerosols : size distribution model

AER.Model # SHETTLE_AMD_FEMM_BI_MODAL Phase matrix:
1st column : Scattering angle

AER.SF.Model * TROPOSFHERIC 2nd column : Phase function P11

3rd column : Polarized phase function P12

AER.GF.RH % | 4th column : Polarized phase function P22
5th column : Polarized phase function P33

180.00
178.29
176.87
173.84
171.61
169.37
167.14
164.90
162.67
kS

.5272E+00
.3849E+00
.3244E+00
.2705E+00
.2437E+00
.2258E+00
.2076E+00
.1922E+00
.1830E+00

.000BE+BO
.1455E-81
.4367E-081
.5872E-81
.4979E-81
.3997E-081
.2873E-081
.1662E-081
.8224E-02

.5272E+00 .5272E+00
.3849E+00 .1171E+00
.3244E+00 .5076E-01
.2705E+00 .7872E-81
.2437E+00 .6414E-01
.2258E+00 .5761E-01
.2076E+00 .4998E-01
.1922E+00 .4363E-01
.1830E+00 .3953E-01

Lo B o I e B e I o T e - v v
oo
(B - - - - - R - ]

ES
E3




Aerosol models

Setting for the example #1 : SIMU 1

» Let’s define your own repertory for Mie files storage

» Let’s set aerosol optical properties are modelled using the
Shettle & Fenn Maritime model for a 98 % relative humidity




Aerosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

[z} Show command | 2 RUN |

Radiance wavelength : |@.442= pum | Solar zenith angle : 3933 deg | Expert mode: || | Working directory: fhome/bruno/0S0AA TUTORIAL/SIMU 1

Horme ‘

v’ Atmospheric & sea profiles Aerosols models
v Aerosols model N

¥ Hydrosols model Mote : * means required Reld Reset form

v Seafatmosphere interface

v Geometric parameters AER.ResFile ; |F'M_AEF{.t}ct

¥ Output specificities

PrEEEas eEksr AER.DirMie * home/bruno/050AADATABASE/MIE Mie files repository directory (full path)
MName of log file for aerosel Mie calculations

Filename for the radiative properties calculated for aerosals (result file)

AER.Mielog : |

AER.Log: [Aerosols.log Log filename of the 0S0A8 PHASE_MATRIX routine

AER.ResFile. I0P: | Filename for the I0Ps aerosols (result file)

AER.Tronca: & YES Phase function truncation

|--= Aerosols : size distribution model

AER.Model #: | SHETTLE_AND FEMM_BEI_MODAL | I| Type of aerosol models

LER.SF.Model * | MARITIME | #] Type of Shettle & Fenn model
AER,SF.RH * | o8=] Percentage of relative humidity (from 0 to 99%)

The second GUI window is ready !




Hydrosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 pm | Solarzenith angle : 3032 deg | Expert mode: | | Working directory: fhome/brune/0S0A4 TUTORIAL/SIMU_L [+l Show ccmmandl 2 RUN|

Home ‘
v Atmospheric & sea profiles J

Bl o Ll

Hydrosol models : Mineral-like particles and phytoplankton

v" Hydrosols model Maote | ¥ means required Feld
v - SEQidLnuopisl S Lenacve
v’ Geometric parameters

v~ Output specificities
Process tracker

HYD.DirMie * [home/bruno/0S0AADATABASEMIE Mie files repository directory (full pa

HYD.MieLog : | Log filename of Mie calculations for

H¥D.Log: | Marme of log file for calculations of F

PHYTO.ResFile : [PM_PHYTO.txt Filename of radiative properties cal

MLP.ResFile : [PM_MLP.txt Filename of radiative properties cal

HYD.ResFile.10P : | Filename for the I10Ps of hydrosols {

® By using size distribution models
HVD.Model ® - By using a user-defined external Mueller matrix (phase function,..} and Mie theory for absorption/scattering coefficients Type of hydrosol characterization

) By using a user-defined external Mueller matriz and a user-profile of 5 and b coefficients

|--= Hydrosols characterization by models

|--= Main rnode of phytoplankton @ Junge distribution

PHYTO.D. MRwea *: 1.05=] Real part of the refractive index at the simulation wavelength

PHYTOLD. Mhaa * 8= Imaginary part of the refractive index (negative value) at the simulation wawvelength

4= slope of Junge's law [positive value, Warning: 3 is sa singular value)

FHYTO.D.slope *

PHYTO.]D. rmin # 0.0l:’ Minimum radius of phytoplankton particles (pm)

PHYTO.D.rmax * 200:’ Maximum radius of ptwtoplankton particles (pm)

PHYTO. DL rate *

l:l Rate of the main mode relatively to the overall distribution {i.e. the proportion of phwtoplankton particle

|--= Secondary mode of phytoplankton (LMD parameters

PHYTO, LMD, SM.MRwa | 8= Real part of the refractive index for the secondary LMD mode particles at the simulation wavelength

PHYTOLMD, SM. Mlwa | 8= Imaginary part of the refractive index for the secondary LND mode particles at the simulation wawvelengt

PHYTO.LMD, SM.50Dradius | 8= Modal radius of particles for the secondary LMD mode (pm}




Hydrosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.4423: pm | Solar zenith angle : 3032 deg | Expert mode: | | Working directory: fhome/brune/0S0A4 TUTORIAL/SIMU_L [+l Show ccmmandl 2 RUN|

v Atmospheric & sea profiles _‘_ Directory for the storage of . Junge’s law model: Main mode

v Aerosols model

¥/ Hydrosols model Mie calculation results r<r, N™#@) =12
mm }l' rmun

v Seajatmosphere interface
v Geometric parameters - 7
H¥D.Dirtdie * Jhome/bruno/0S0AMDATABASEMIE B unge o
v~ Output specificities | rmin <Is rrmx . Nhyd (I) =T
HYL Mielog :

Process tracker Thinga
r>1, Ny @)=0

H¥D.Log: |

PH¥TO.ResFile |F'M_F'HWO.t){t
MLP.ResFlle : [FM_MLPt Log-Normal size Distribution (LND): secondary and tertiary modes

HYD.ResFile.10P : | ) i |
® By using size distribution models NIL‘ND (I') = ; X exp {_ln—(f/r')} optiona
) By using a user-defined external Mueller matrizlphas I'.O'i \/E 20':

/By using a User-defined external Mueller matri and 2

HYD.Model #

|--= Hydrosols characterization by models
|--= Main rnode of phytoplankton @ Junge distribution

PHYTO.JD.MRwa * |

PHYTO.JD.Miwa * |

PHYTO.JD. slope *: |

PHYTO.JD.rmin * |

PHYTO.JD.rmax % |

PHYTO.|D.rate * |
|--= Secondary mode of phytoplankton (LMD parameters

PHYTO.LND. SM.MRwa : |

PHYTO.LND. SM.Miwa : |

PHYTO.LND. SM.5Dradius : |

P11 = Phase function of hydrosols
P1> = Polarized phase function For these use cases, absorption and scattering profiles
>~ . . e
(a & b coefficients) are defined on the basis of models




Hydrosol models

Junge model: slope:-4

LND model: mean radius: 3 pm
standard deviation : 0.3 pm

e Junge model

== 80% Junge + 20% LND
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Hydrosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

1) Show command | 2 RUN |

Radiance wavelength : |8.442= pm | Solar zenith angle : 3033 deg | Expert mode: || | Working directory: fhome/brunc/0S0AA TUTORIAL/SIMU_L

Home ‘
¥ Atmospheric & sea profiles | Hydrosol models : Mineral-like particles and phytoplankton

v Aerosols model
Note ¥ means required field ~ Reset form

i Hydrosols model

v Seafatmosphere interface

o Bl sl HYD.DirMie * [ROMe/BrUNG/050AMNDATABASE/MIE

v Output specificities

Process tracker HYD.Mielog : | Iculations for

ctory (full pat

culations of by

HYD.Log: |

PHYTO.ResFile : [PM_PHYTO.txt roperties cale

roperties calc

MLP.ResFile : |F'M_MLF'.t}{‘t
f hydrosols {n

HY¥D.ResFile.l0P : |

) By using size distribution models

1 By using a user-defined external Mueller matrix {phase function,...) and Mie theory for absorption/scattering coefficients Type of hydrosol characterization

HYD. Model *:
® By using a user-defined external Mueller matrix and a user-profile of a and b coefficients I

--> Hydrosols model & a and b coef. : external data

HYD.ExtData * | erfile for sea

H¥D.UserProfile * | Filename

New feature for OSOAA V2.0 Total absorption Pure seawater  Total scattering  pyre seawater
coefficient absorption coeff coefficient scattering coeff

\
N

a(z

|
v
_aw

USEF)

Hydrosols absorption Hydrosols scattering
coefficient (in m1) coefficient (in m?)




Hydrosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 pm | Solarzenith angle : 303: deg | Expert mode:

v Atmospheric & sea profiles
v Aerosols model

v" Hydrosols model Maote | ¥ means required Feld
v Seajatmosphere interface
v’ Geometric parameters

- HYD.DirMie * [home/bruno/0S0AADATABASES
v~ Output specificities RADIATIVE PROPERTIES OF HYDROSOLS

Frocess tracker HYD.Mielog : |

H¥D.Log: |

PHYTO.ResFile : |PM PHYTO. t+t .
= Phase matrix:

iley 1st column : Scattering angle
MLP.ResFile |PM LI 2nd column : Phase function P11

. d column : Polarized phase function P12
H¥D.ResFile.IOF : | = e L .
4th column : Polarized phase function P22
5th column : Polarized phase function P33 Phase ma‘tnx for
180.00 .2927E-01 .0B00E+00 0.2927E-01 2927E-01 Phyt0p|ankt0n
Ev using a user-defined exter 178.29 .1973E-801  -0.3624E-03 0.1973E-01 7189E-02 H H H
HYD Model x ' BY 45Ing 176.67  ©.1580E-81 -0.2264F-03  0.1586E-B1  -0.1866E-01 and for Mineral-like part|C|eS
) By using a user-defined exter|

® By using size distribution mod

.93 L1571E+03 12986400 6.1571E+03 .1571E+03
|--> Hydrosols characterization by models 271 .4230E+03 .2201E+00  0.4230E+03 .4230E+03
.00 .1895E+05 .G00OE+08  ©.1895E+05 .1895E+05

|--= Main riode of phytoplankt

Phase function integration (no truncation)
Phase function integration from @ to 186 deg: 2.8031944636763619
Phase function integration from 96 to 180 deg: 1.4899820768392236E-002

FHYTO. DL MRwa *

FHYTO, DL Mlwea *:

PHYTO.D. rmin *

J

b, bb, bb/b profiles for Phytoplankton,
|--= Secendary mode of phyte Mineral-like particles, and for the global mixture

PHYTO. LMD SM. MRS | | PHYTOPLANKTON | MINERAL-LIKE PARTICLES | GLOBAL MIXTURE OF PARTICLES
Depth (m) b (/m) bb (/m} bb/b b (/m) bb (/m) bb/b b (/m) bb (/m) bb/b
PHYTOLLMD, Sh. Ml | 0.00 §.89549E-01 ©0.66713E-03 ©.74499E-02  -0.00000E+60 -0.00000E+00 ©.0OOOOE+0D 0.38093E-81 ©.28379E-03 0.74499E-02
0.05  0.89549E-81 0.66713E-03 0.74499E-02  -0.00000E+60 -0.000GOE+0O 0.00AGOE+AO  ©.38093E-01 ©.28379E-03 6.74499E-02
PHYTO. LMD, SM.SOradius | 9.10  0.89549E-81 0.66713E-03 0.74499E-02  -0.00000E+00 -0.00000E+00 0.00000E+HE  ©.3B093E-01 ©.28379E-03 ©.74499E-02

*
= *

=

PHYTO.D.rmnax *

|

|

PHYTO.JD. slope *: |
|

|

|

PHYTO. DL rate *

0.11454E+01 ©.85330E-02 ©.74499E-02 -0.00000E+00 -0.00000E+00 ©.00000E+00 .92739E+00 ©.69090E-02 ©.74499E-02
0.11454E+01 ©.85333E-02 ©.74499E-02 -0.00000E+00 -0.00000E+00 ©.00000E+00 .92742E+00 ©.69092E-02 0.74499E-02
0.11454E+01 0.85330E-02 ©.74499E-02 -0.00000E+00 -0.00000E+00 ©.00000E+O0 .92739E+00 ©.69090E-02 ©.74499E-02




Hydrosol models

Setting for the example #1 : SIMU_1
» Let’s define a directory for the storage of Mie calculations

Phytoplankton

» Let’s set a refractive index = 1.05 (no imaginary part)
» Let’s set hydrosol size distribution by a Junge model with :

Minimal radius : rmi» = 0.01
Maximal radius : rmax = 200 um
Slope of the Junge power law : -v = - 4

No mineral-like particles




Hydrosol models

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 pm | Solarzenith angle : 3032 deg | Expert mode: | | Working directory: fhome/brune/0S0A4 TUTORIAL/SIMU_L [+l Show ccmmandl 2 RUN|

Home ‘
v Atmospheric & sea profiles

v Aerosols model J
v" Hydrosols model Maote | ¥ means required Feld
v Seajatmosphere interface
v’ Geometric parameters

v~ Output specificities
Breress Mredksr HYD.MieLog : | Log filename of Mie calculations for
H¥D.Log: |

Hydrosol models : Mineral-like particles and phytoplankton

HYD.DirMie * [home/bruno/0S0AADATABASEMIE Mie files repository directory (full pa

Marme of log file for calculations of F

PHYTO.ResFile : [PM_PHYTO.txt Filename of radiative properties cal

MLP.ResFile : [PM_MLP.txt Filename of radiative properties cal

HYD.ResFile.10P : | Filename for the I10Ps of hydrosols {

® By using size distribution models

HVD.Model ® - By using a user-defined external Mueller matrix (phase function,..} and Mie theory for absorption/scattering coefficients Type of hydrosol characterization

) By using a user-defined external Mueller matriz and a user-profile of 5 and b coefficients

|--= Hydrosols characterization by models

|--= Main rnode of phytoplankton @ Junge distribution

PHYTO.D. MRwea *: | 1.05=] Real part of the refractive index at the simulation wavelength

PHYTOLD. Mhaa #; | 8= Imaginary part of the refractive index (negative value) at the simulation wawvelength

FHYTO.D.slope * | 4= slope of Junge's law [positive value, Warning: 3 is sa singular value)
PHYTO.JD.rmin * | = [ - et s

5 .. Junge Distribution rate = 1
= )" = Ensure to only define a 100 % Junge particle

|--= Secondary mode of phytoplankton (LMD parame

PHYTO,LND. M MR | 5 . distribution (no other distribution modes)

PHYTO.LND. SM.Miwa : |

ngth

Whatever the value set for LND secondary pretent
and tertianiary modes, it will not be accounted
for as long as PHYTO.JD.rate = 1

PHYTO.LND. SM.5Dradius : |




Hydrosol models

Radiance wavelength : |@.442=4 pm | Solarzenith angle : 3032 deg | Expert mode: | | Working directory: fhome/brune/0S0A4 TUTORIAL/SIMU_L

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

[z} Show ccmmandl 2 RUN|

{31 Home

v Atmospheric & sea profiles
v Aerosols model

v Hydrosols model

v Seajatmosphere interface
v’ Geometric parameters

v~ Output specificities
Process tracker

|

T L .— T

FHYTO,LND. TM. MRwa : |

o

[ |

PHY T BIC ThA bl « |

Real part of the refractive index for the tertiary LMD mode particles at the simulation wavelength

Imaninan: nart of tha rofractive indav for the tartian: LMD mode particles at the simulation wavelength

concentration is set (SED.Csed = 0)

Whatever the values set for parameterizing the Mineral-like particles
optical properties, they will not be accounted for as long as a null

pn {i.e. the proportion of phytoplankton partic

e

e e AT Pl
1.154

0=

4=

= |

200

1=

T TereTTT T

SED.|D.MRwa *: |

SED.JD.Miwa * |

SED.|D.slope * |

SED.|D.rmin * |

SED.JD.rmas ® |

SED.|D.rate % |

|--= Secondary mode of mineral-like particles LMD parameters
o=
o=
o=
o=
o=

SED. LMD, SM.MRwa

SED.LMD, SM. Miwa

SED.LMD, SM.SDradius

SED.LMD.SM.S0var ¢

SED.LMD.SM.rate :

|--= Tertiary rode of mineral-like particles : LMD parameters

o=

SED. LMD, TM. MRwa

o=

SED.LND. TM.Mlwa :

SED.LND. TM.SDradius :

o=

o=

SED.LND.TM.SDvar ¢

o=

SED.LMD. TM.rate :

Real part of the refractive index at the simulation wavelength

Imaginary part of the refractive index (negative value) for the simulation wavelength
Slope of Junge's law (positive value, Warning: 3 is a singular value)

Minirmurm radius of mineraldike particles (pm)

Maximum radius of mineral-like particles (pm)

Rate of the main mode relatively to the overall distribution {i.e. the propeortion of Mineral-Like particles

Real part of the refractive index for the secondary LMD mode particles at the simulation wavelength
Imaginary part of the refractive index for the secondary LMD mode particles at the simulation wavelengt
Modal radius of particles for the secondary LMD mode {pm}

Standard deviation of LND size distribution

Rate of the secondary mode relatively to the overall distribution fi.e. the proportion of Mineral-Like parti

Real part of the refractive index for the tertiary LMD mode particles at the simulation wavelength
Imaginary part of the refractive index for the tertiary LMD mode particles at the simulation wavelength
Modal radius of particles for the tertiary LMD mode (pm)

Standard deviation of particles for the tertiary LWD mode

Rate of the tertiary mode relatively to the overall distribution (i.e. the proportion of Mineral-Like particles

The third GUI window is ready !




Sea / atmosphere interface

Radiance wavelength : |8, 442=5 pm | Solar zenith angle : 393: deg | Ewxpert mode: || | ‘“Working directory: fhome/bruno/05044A TUTORIAL/SIMU_1

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

[z]) Show command|

i3 RUN |

Home

V" Atmospheric & sea profiles
v Aerosols model

v Hudrosols model

v~ Seafatmosphere interf...

W
v Output specificities
Frocess tracker

N

Mate ¥ means required feid

Sea surface interface

Reset form

SEA.DIr * P’homefbrunOIOSOAA-’DATABASEISURF

Surface files repository directory (full path)

SEALog: |

Mame of log file for calculations of surface properties

SEAInd * |

Sea water refractive index for the simulation wavelength

SEAMAN * |

wind velocity at sea surface {m/s)




Sea / atmosphere interface

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

i3 RUN |

Radiance wavelength : 0.4423: pm | Solar zenith angle . 393: deg | Ewxpert mode: || | ‘“Working directory: fhome/bruno/05044A TUTORIAL/SIMU_1 []) Show command|

Home

v Atmospheric & sea profiles
v Aerosols model

v~ Hydrosols model

v~ Seafatmosphere interf...
v" Geometric parameters

v Output specificities
Frocess tracker

b

Sea surface interface
Mate : ¥ means required feid Reset form

Surface files repository directory (full path)

SEA.Dir * Jfhome/bruno/0S0AADATABASE/SURF

SEALog: | Mame of log file for calculations of surface properties

SEAInd * | 1.24=] Seawater refractive index for the simulation wavelength

SEAMIN * | 5= wind velocity at sea surface {m/s)

Directory for the storage of interface matrices
(reflexion, transmission)

=Calculations can take time (1 or 2 minutes)

= Storage in a database
(no recalculation if the computation has been already made)




Sea / atmosphere interface

Setting for the example #1 : SIMU_1

» Let’s define a directory for the storage of surface reflexion
and transmission matrices

» No logfile for surface matrices computations
» Let's set a surface wind speed null

» Let’s set a refractive index sea/atmosphere = 1.34




Sea / atmosphere interface

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |0, 442=5 pm | Solar zenith angle 305: deg | Expert mode: || | Working directory: fhome/bruno/0504A4 TUTORIAL/SIMU_1 [z} Show command| ¥ F{UN|

Home ‘

v Atmospheric & sea profiles J Sea surface interface

v Aerosols model b
v Hydrosols model Mote ¥ means required Feld Reset form
v" Seafatmosphere interf...

v Geometric parameters SEA.Dir % [home/bruno/0S0AADATABASE/SURF Surface files repository directory {full path)
v" Output specificities
Process tracker

SEALog: | MName of log file far calculations of surface properties

SEA.INd * | Sea water refractive index for the simulation wavelength

SEAWING *: | = wind velocity at sea surface {m/s)

The fourth GUI window is ready !




Defining the number of angles used for calculations

Radiance wawvelength : 0.4423: prm | Solar zenith angle : BGE deg | Expert mode: || | working directory: yhome/bruno/0SO&A TUTORIAL/SIMU_1

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

[z} Show command | 2 RUM |

(s} Home

v~ Atmospheric & sea profiles
v Aerosols model

v Hydrosols model

P = AT [EETERRTEE Ay
|v’ Geometric parameters
v ULLPUL speciiciLes

=¥ Process tracker

b

1 ¢

i k2
AMG.Mie.MbGauss * )

Mate : * means required field

e

G tri dit -
S Defines the number of Gauss angles used for

~=e- radiance calculation (by default 48)

AMG.Rad.MNbGauss *

ANG.Rad.UserangFile : |

File

iy — 4w phase functions calculation (by default 40)

ANG.Mie.UserangFile : |

File
Output file name of angles and maximum orders of series expansion to be used for phase function calculations

ANG.Mie.ResFile : |MIE_UsedAngles.txt

ANG.Log : |AMGLES.Log

Name of log file for angle calculation

Note :

The higher the number of Gauss angles, the longer the time computations.

The lower the number of Gauss angles, the lower the accuracy of simulations.

It is not recommended to modify the default values.




Defining the number of angles used for calculations

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

[z} Show command | 2 RUM |

Radiance wawvelength : 0.4423: prm | Solar zenith angle : BGE deg |JExpert mode : || working directory : fhome/bruno/0S04A~A TUTORIAL/SIMU_L

(s} Home ‘
v~ Atmospheric & sea profiles G tri dit -
7 yirosls made i T Defines the number of Gauss angles used for :
v’ Sea/atmosphere interface = . .
 Scometricparameters (1 anc nad nooauss - [ ~=at- radiance calculation (by default 48)
Process tracker

Mate : * means required field

ANG.Rad.UserangFile : | File

de o [RAD Usedingles.txt Out . .
Qv e bauss % D 4@:,<m|-- phase functions calculation (by default 40)

ANG.Mie.UserangFile : | File
Output file name of angles and maximum orders of series expansion to be used for phase function calculations

ANG.Mie.ResFile : |MIE_UsedAngles.txt
AMG. Log I&NGLES.Log Name of log file for angle calculation

Note :
Only the expert mode enables to change the default values !




Defining the number of angles used for calculations

Radiance wavelength : [0.442=4 pm | Solar zenith angle : BGE deg | Expert mode: || | working directory: yhome/bruno/0SO&A TUTORIAL/SIMU_1

Home

v~ Atmospheric & sea profiles
v Aerosols model

v Hydrosols model

v’ Sea/atmosphere interface
v Geometric parameters
¥ Output specificities
Process tracker

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

[z} Show command | 2 RUM |

The user can add a list of angles for which an
output of the radiance calculation is desired ——

=
~ AMNG.Rad. UserangFile :

A 42=]  Mumber of Gauss angles for radiance simulation and BRDF/BPDF calculations at sea interface

File name of user-defined supplementary angles for radiance computations

ANG, .ResFile : |[RAD_UsedAngles.txt Output file name of angles and maximum orders of series expansion to be used for radiance calculations

AMG.Mie MgGauss * | 40=] Mumber of Gauss angles for phase functions

File name of user-defined supplementary angles for phase functions

ANG.Mie.RgFile : |MIE_UsedAngles.txt Output file name of angles and maximum orders of series expansion to be used for phase function calculations

g: I&NGLES.Log Name of log file for angle calculation

Examlt;le of a user’s angles file defined by -ANG.Rad.UserAngFile
In this example, only the radiance calculated for the user’s angles will be provided in radiance
output files (presented in section 3.4.1).

OUTPUT GAUSS ANGLES=0
20
25
30
35
40




Defining the number of angles used for calculations

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

[z} Show command | 2 RUM |

Radiance wavelength : [0.442=4 pm | Solar zenith angle : BGE deg | Expert mode: || | working directory: yhome/bruno/0SO&A TUTORIAL/SIMU_1

Home ‘
v~ Atmospheric & sea profiles J Geometric conditions

v Aerosols model b

v Hydrosols model Mote ¥ means required field Reset form
v’ Sea/atmosphere interface
v Geometric parameters ANG Rad.NbGaLSs * |
¥ Output specificities
Process tracker

Murnber of Gauss angles for radiance simulation and BROF/BPDF calculations at sea interface

ANG.Rad.UserangFile : | File name of user-defined supplementary angles for radiance computations

AMG.Rad.ResFile : [RAD_UsedAngles.tit

Output file name of angles and maximum orders of series expansion to be used for radiance calculations

AMG.Mie.MbGauss * | Mumber of Gauss angles for phase functions

File name of user-defined supplementary angles for phase functions

ANG.Mie.UserangFile : |
Output file name of angles and maximum orders of series expansion to be used for phase function calculations

ANG.Mie.ResFile : |MIE_UsedAngles.txt
ANG.Log : |AMGLES.Log

Name of log file for angle calculation

» Let’s keep the default setting

The fifth GUI window is ready !




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 pm | Solar zenith angle : 3933 deg | Ewxpert mede: | | Working directory: fhomesbruno/0S044 TUTORIAL/SIMU_1 []) Show command| o2 RUN|

Horne

v~ Atmospheric & sea profiles
v Agrosols model

v Hydrosols model

v Seafatmosphere interface
" Geometric narameters

v~ Output specificities

5 PrOCess Tracker

N

Output specificities

Mote : % means required feid

SOS.IGman ;| lo0
|--= Choice of output type
0S0AAView.Phi * | =

0S0AA View Level ¥ Top of Atmosphere | ,‘|

OSOAAVIew.Z % | 0=

OSOAAView.VZA | =
|=-= Output files
S05.Log: |

505, ResFile.Bin * |LUM_SF.bin

050A8 ResFile vsVZA * |LU M _ushE A, tut

05044 ResFilewsZ : [LUM_wsZ. bt

05044 Log @ [Main.log

|--= Advanced outputs

05044 ResFile. Adv.Up : [LUM_Advanced_Up. i

05044 ResFile Adv. Down : LUM_Advanced_Cown, txt

Reset form

Scattering maximum order

Relative azimuth angle {(degrees)
Output level definition
Altitude or depth {meters) for which the radiance will be provided as a function of the viewi

viewing zenith angle {from 0 to 180 degrees) for which the radiance will be provided as fun

Mame of log file for model core radiative transfer calculations

Filename of the 505 binary ocutput including Fourier series expansions

Output ascii file providing the radiance versus the viewing zenith angle (for the given level ¢
Output ascii file providing the radiance versus the depth (for the given viewing zenith angle

Marme of the main log file

files providing the radiance as a function of the altitude or depth, and viewing zenith an
Filename of the output as an ascii file that provides the UPWARD radiance field

Filename of the output as an ascii file that provides the DOWNWARD radiance field




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 pm | Solar zenith angle : 3933 deg | Ewxpert mede: | | Working directory: fhomesbruno/0S044 TUTORIAL/SIMU_1 []) Show command| o2 RUN|

Home |
v~ Atmospheric & sea profiles
v Aerosols model .

v’ Hydrosols model Wote : * means required fisld Do not change the IGmax default value to

}’22212;21?5';’,25;;;?:25’“ @ 1 simulate all the interactions
v Output specificities o 1 (multiple scatterings and reflexions
|--= Choice of ouiput type

Frocess tracker

| Output specificities

0S0AAView.Phi * |

Only expert user can possibly modify the
050AAViewZ % | —| default value. i

OSOAR View W2 | =] wiewing zenith angle {from 0 to 180 degrees) for which the radiance wil be provided as fun

0S0AA View Level ¥ Top of Atmosphere

|=== Qutput files

505.Log: | Marne of log file for model core radiative transfer calculations

505, ResFile.Bin * |LUM_SF.bin Filename of the 505 binary ocutput including Fourier series expansions

05044 ResFilewsvZa * LUM_usVZA b Output ascii file providing the radiance versus the viewing zenith angle (for the given level ¢

05044 ResFilewsZ : [LUM_wsZ. bt Output ascii file providing the radiance versus the depth (for the given viewing zenith angle

05044 Log @ [Main.log Mame of the main log file

|--= Advanced outputs
files providing the radiance as a function of the altitude or depth, and viewing zenith an

05044 ResFile. Adv.Up : [LUM_Advanced_Up. i Filename of the output as an ascii file that provides the UPWARD radiance field

05044 ResFile Adv. Down : LUM_Advanced_Cown, txt Filename of the output as an ascii file that provides the DOWNWARD radiance field




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.44232 prm | Solar zenith angle : 3933 deg | Expert mode: | | Outputs Of the rad|ometr|c quant|t|es (rad|ance

@an:”;phm&sea - | degree of polarization, ...) are provided for a
T relative azimuth plane « @ ¢y,,» (OSOAA.View.Phi)

¥ Aerosols model
v Hydrosols model Mote % means reguired field

v Seafatmosphere interface

/Geometricparameters = L(e'q))
paramet S08.1GmaNH ;|

v Output specificities

F'rocess tracker I--= Chad _ _type OUtpUtS al’e glven fOT Vlerng Zenlth Angle
- (VZA=8) in the range [-88° , +88°]

0S0AA View Level ¥ Top of Atmosphere

OSOAAVIew.Z % |
OSOAAView.VZA : | _ Specular half-plane
|--> Qutput files Backscattering half-plane

S05.Log: |
) 2

/

505, ResFile.Bin * |LUM_SF.bin

050A8 ResFile vsVZA * |LU M _ushE A, tut

05044 ResFilewsZ : [LUM_wsZ. bt

05044 Log @ [Main.log

Important note :
In the OSOAA model, ®,,,,, =0 means that the _ V- : $Posonn = 180° - @

satellite is located in the specular half-plane ' -
. ' y
and ®,,,, =180° means that the satellite is Q «— Scattering angle

located in the backscattering half-plane




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.44232 prm | Solar zenith angle : 3933 deg | Expert mode: | | Outputs Of the rad|ometr|c quant|t|es (rad|a_nce

o degree of polarization, ...) are provided for a
v Aerosols model I i i i
v peroscle mode, e mem e i relative azimuth plane « @ygyas» (OSOAA.View.Phi)

v Seafatmosphere interface = L(e (I))
’

V" Geometric par.a.m.et.ers S0S.IGME ; |
v Output specificities

5 Process tracker P T Outputs are given for Viewing Zenith Angle
— (VZA=8) in the range [-88° , +88°]

0S0AA View Level ¥ Top of Atmosphere

{21 Home |
v~ Atmospheric & sea profiles J

OSOAAVIew.Z % |

OS0AANIBwW 20 -
|=== Qutput files AZImUth plane

s05.Log: O<0:half plane ¢ +® zenith 8> 0: half plane ¢
508, ResFile.Bin * [LUM_SF.bin e B < A

05088 ResFile wsVZA * |LUM weWZ A txt — level ¢
B .
05048 ResFilewsZ : |LUM_vsZ. bt , E “ L -~ - angle
77N\ e

DS0AA Log |Main.|og

Convention used for the sign of

B

the viewing zenith angle VZA

(for a given azimuth plane)

} Downward
radiance




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.44252 pm | Solar zenith angle : 3933 deg | Expert mode: [l | Working directory: yhome/bruno/0S0AA TUTORIAL/SIMU_L 1) Ghow command| ] RUN|

{2} Home
. | | Dutputl_ Altitude/depth of the desired outputs I

v Atmospheric & sea profiles

v~ Aerosols model 5

v Hydrosols model hote © ¥ means reguired field

v Seafatmosphere interface TOp Of the atmosphere
v' Geometric parameters SOS.1GHEH | | lGIGIjI

v~ Output specificities
Frocess tracker

|-== Choice of output type
OSOAA View. Phi % | |

05048 View, Leve ) | Top of Atmosphere Any altItUde IeVel

Top of Atmosphere

Sea bottom

050AAVew VZA | Above Sea surface O+

Under Sea surface O-

User's definition of altitude or depth

05088 View, Z %

|-== Output files
S05.Log:

S05.ResFile.Bin * |LUM_SF.bin

OS0AA ResFile.wsWZa * |LU M_wsh 2 A txt

0S0AA ResFile.wsZ : [LUM_wsZ.txt JUSt above Sea SurfaCe I.evel ‘O+
osoanlog: [ Just below sea surface : level 0-

|-== Advanced outputs

05044 ResFile. Adv. Up . |LUM_Advanced Up.tut

05S0AA ResFile. Adv.Down : [LUM_Advanced_Down,txt

Any depth level

Four pre-defined levels :

Top of Atmosphere,
0+, 0- and seabed Seabed




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.44232 prm | Solar zenith angle : 3933 deg | Ewxpert mede: | | Working directory: fhomesbruno/0S044 TUTORIAL/SIMU_1 []) Show command| o2 RUN|

Horne |

jitmosplhericd&lsea profiles J output specificities
erosols mode 7

v Hydrosols model Mote % means required field Reset form

v Seafatmosphere interface
v" Geometric parameters S0S.IGME ; | lGIGiI

v Output specificities Altitude or depth Z must be defined by the user

|--= Choice of output type

7 RO a7 050AA.View.Phi ¥ | o= | if the option « user’s definition » is selected

050AM View Level ® |User's definition of altitude or depth | {I Cutput level definition

OS0AL View. Z * | =] Altitude or depth {meters) for which the radiance will be provided as a function of the wviewi

|=== Qutput files

S05.Log: | Mame of log file for model core radiative transfer calculations

505.ResFile.Bin * LUK SE bin

@M.RESFHE.USUZA * LUM_usWZA bt .> Output ascii file providing the radiance versus the viewing zenith angle (for the given level ¢

os0a ResFie ez THNaRGY Associated output filename

05044 Log @ Main.log

|-+ Advanced outputs = L(8,9) for Z or predefined level (TOA, 0+, 0-, Seabed)

OSOAR View W2 | 1 =] wiewing zenith angle {from 0 to 180 degrees) for which the radiance wil be provided as fun

Filename of the 505 binary ocutput including Fourier series expansions

s staso o A2 The radiance L(8,0) is normalized to an
R - extra-terrestrial solar radiance value Es,, of T:

Losoaa(z) =1 * L(Z) / Esun

4 4 X

I ! SI‘ [ [
Normalized . olar irradiance
m Radiance N (W.m2.um-)

radiance (sr?) (W.m2.um=.sr




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 pm | Solar zenith angle : 3933 deg | Ewxpert mede: | | Working directory: fhomesbruno/0S044 TUTORIAL/SIMU_1 []) Show command| o2 RUN|

{21 Home

v~ Atmospheric & sea profiles
v Agrosols model

v Hydrosols model

v Seafatmosphere interface
v" Geometric parameters

v~ Output specificities
Process tracker

N

Mote : % means required feid

Output specificities

SOS.IGman ;|

|--= Choice of output type

100

0S0AAView.Phi * |

0S0AA View Level ¥ Top of Atmosphere

OS0AAViewZ % |

Reset form

Scattering maximum order

Viewing zenith angle desired when the optional
« output of radiance versus the sea depth » is
selected

OSOALView.VZA |
|=== Qutput files

viewing zenith angle {from 0 to 180 degrees) for which the radiance will be provided as fun

S05.Log: |

Mame of log file for model core radiative transfer calculations

505, ResFile.Bin * |LUM_SF.bin

Filename of the 505 binary ocutput including Fourier series expansions

05044 ResFile.usyZar ITIM wstiza ht

05044 ResFilewsZ : [LUM_wsZ. bt

Output ascii file providing the radiance versus the viewing zenith angle (for the given level ¢

Output ascii file providing the radiance versus the depth (for the given viewing zenith angle

05044 Log ¢ |Main.log

|--= Advanced outputs

05044 ResFile. Adv.Up : [LUM_Advanced_Up. i

Associated output filename
= L(Z) for a fixed geometry of observation (0,¢)

B e B e

05044 ResFile Adv. Down : LUM_Advanced_Cown, txt

Filename of the output as an ascii file that provides the DOWNWARD radiance field




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : |@.442=4 pm | Solar zenith angle : 3933 deg | Ewxpert mede: | | Working directory: fhomesbruno/0S044 TUTORIAL/SIMU_1 []) Show command| o2 RUN|

Horne |
v~ Atmospheric & sea profiles
v Aerosols model .

v Hydrosols model Mote % means required field Reset form

v Seafatmosphere interface

& Gzemzine parameters SOS.IGman ;| 160=] Scattering maximum order
v Output specificities
Process tracker

| Output specificities

|--= Choice of output type
0S0AAView.Phi * | =] Relative aszimuth angle {degrees)

0S0AA View Level ¥ Top of Atmosphere | {| Output level definition

OS0AL View. Z * | =] Altitude or depth {meters) for which the radiance will be provided as a function of the wiewi

OSOAR View W2 | =] wiewing zenith angle {from 0 to 180 degrees) for which the radiance wil be provided as fun

|=== Qutput files

S05.Log: | Mame of log file for model core radiative transfer calculations

S05.ResFile.Bin * |LUM_SF.bin Filename of the S0S binary gutput jnoluding Fourier series sunansion
05044 ResFilevsvza * [[UMuSVZABE Filename for the advanced file when the optional
DS0AAResFlesZ LM vsZ.bd « output of radiance versus the sea depth or
cooaslog: HiGIRIOY altitude AND the viewing angle » is selected

|--= Advanced outputs

= L(Z,0) for a fixed relative azimuth angle ¢

05044 ResFile. Adv.Up : [LUM_Advanced_Up. i

05044 ResFile Adv. Down : LUM_Advanced_Cown, txt




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 0.44232 prm | Solar zenith angle : 3933 deg | Ewxpert mede: | | Working directory: fhomesbruno/0S044 TUTORIAL/SIMU_1 []) Show command| o2 RUN|

Home

v~ Atmospheric & sea profiles
v Agrosols model

v Hydrosols model

v Seafatmosphere interface
v" Geometric parameters

v~ Output specificities
Frocess tracker

N

Output specificities
Mote : % means required feid Reset farm

SOS.IGman ;| 160=] Scattering maximum order

|--= Choice of output type
0S0AAView.Phi * | =] Relative aszimuth angle {degrees)

0S0AA View Level ¥ Top of Atmosphere | {| Output level definition

OS0AL View. Z * | =] Altitude or depth {meters) for which the radiance will be provided as a function of the wiewi

OSOAR View W2 | =] wiewing zenith angle {from 0 to 180 degrees) for which the radiance wil be provided as fun

|=== Qutput files
Sadog: | . Binary file including the full expansion in
Q> Peshie 20 EUHMSERR Fourier series of the radiance field

050A8 ResFile vsVZA * |LU M _ushE A, tut

OsOMResfilevsz : [UMUSEDE = Devoted to avoid a full reprocessing when
0soAALog : HBIRISS similar inputs are used

|--= Advanced outputs

oS0 ResFile.AdvUp : (TEIETEEEINE It is recommended to keep the same name of
0504 ResFile. Adv.Down : [LUM_Advanced_Down, tat the file for a given set of parameters




Definition of outputs

Setting for the example #1 : SIMU 1

» Let’'s define an observation in the solar principal plane :
Relative azimuth angle ® = 0°

» QOutput (i.e., radiance, reflectance, degree of polarization) for
Top Of Atmosphere

» Output versus the viewing angle
Let’s call the output file : LUMvzVZA_Simul_TOA.txt

» No Advanced output files

» Let’s call the binary file : LUM_SF_Simul.bin




Definition of outputs

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : [@.442=H pm | Solarzenith angle : 3@32 deg | Expert mode: || | Working directory: fhome/brunc/0SOAA TUTORIAL/SIMU_L

1)) Show command | 2 RUN |

Home

v Atmospheric & sea profiles
v Aerosols model

v  Hydrosols model

v’ Sea/atmosphere interface
v Geometric parameters

v Output specificities
Frocess tracker

|

Mote ¥ means required Reld

Output specificities

S0S.IGmax: |

|--= Choice of output type

1002

0S0AAView.Phi * |
05048 View. Level * | Top of Atmosphere

0=
| /]

OS0AANMIBW.Z % |

OS0AAView.VZA |

|--:‘ Output files

=

S05.Log: |

505, ResFile.Bin * [[UM_SF_SimuL.bin

05044 ResFile vsvZa + [[UM_vsWZA_Simul_TOA. bt

Scattering maximurn order

Reset form

Relative azimuth angle (degrees)

Output level definition

Altitude or depth {meters) for which the radiance will be provided as a function of the viewing :

Wiewing zenith angle {from O to 180 degrees) for which the radiance will be provided as functic

Leave these fields blank as
the option is not requested !

ns
expansions

enith angle (for the given level defii

05048 ResFilews? : |

05044 Log @ [Main.log

|--= Advanced outputs

05044 ResFile. Adv.Up : |

050448 ResFile. Adv. Down : [

Output ascii file providing the radiance versus the depth (for the given viewing zenith angle de

Marme of the main log file

files providing the radiance as a function of the altitude or depth, and viewing zenith angle

Filename of the output as an ascii file that provides the UPWARD radiance field

Filename of the output as an ascii file that provides the DOWNWARD radiance field

The last GUI window is ready !
We are now ready to perform a run !




Definition of outputs

Radiance wavelength : [@.442=H pm | Solarzenith angle : 3@32 deg | Expert mode: || | Working directory: fhome/brunc/0SOAA TUTORIAL/SIMU_L 1) Show command|

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Home

v Atmospheric & sea profiles
v Aerosols model

v  Hydrosols model

v’ Sea/atmosphere interface
v Geometric parameters

v Output specificities
Frocess tracker

b

Mote ¥ means required Reld

Output specificities

S0S.IGmax: |

|--= Choice of output type

1002

0S0AAView.Phi * |
05048 View. Level * | Top of Atmosphere

0=
| /]

OS0AANMIBW.Z % |

o]

OS0AAView.VZA |

|--= Output files

=

S05.Log: |

505, ResFile.Bin * [[UM_SF_SimuL.bin

05044 ResFile vsvZa + [[UM_veWZA_Simul_TOA bt

0S0AA ResFilewsZ : |

05044 Log @ [Main.log

|--= Advanced outputs

05044 ResFile. Adv.Up : |

050448 ResFile. Adv. Down : [

Let’s click on the RUN icon

Scattering maximum org

Relative azimuth angle (degrees)
Output level definition
Altitude or depth {meters) for which the radiance will be provided as a function of the viewing :

Wiewing zenith angle {from O to 180 degrees) for which the radiance will be provided as functic

Mame of log file for model core radiative transfer calculations

Filename of the 505 binary output including Fourier series expansions

Output ascii file providing the radiance versus the viewing zenith angle (for the given level defii
Output ascii file providing the radiance versus the depth (for the given viewing zenith angle de

Marme of the main log file

files providing the radiance as a function of the altitude or depth, and viewing zenith angle
Filename of the output as an ascii file that provides the UPWARD radiance field

Filename of the output as an ascii file that provides the DOWNWARD radiance field




Running OSOAA

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Fadiance wavelength : [@ 442=] pm | Solar zenith angle: | 3024 deg | Expert mode: | | Working directory: fheme/brune/0S0AA TUTORIAL/SIMU_1 [} Show command| 2 RUN|

{21 Home ‘
v Atmospheric & sea profiles

v ferosols model |
v Hydrosols model Start date : Mar 25, 2025, 11:20:45AM

v Seafstmosphere interface End date: Mar 25, 2025, 11:20:34 AM
v’ Geometric parameters Time elapsed : 9 seconds

¥ Dutput specificities Executed commarr Jhome/bruno/Documents A0S0AA /05088 W2, 0 testB/exe /05084 MAIN.exe -AER, AOTref G2 -AER.DirMie /home/bruno/0S044/DATAR.
|z Process tracker Log ferosols.log -AER.Model 2 -AER.ResFile PM_AER. txt -AER.SF.Model 3 -AER.SF.RH 55.00 -AER.Tronca 1 -AER.Waref 0.5
. = GLES.Log -aAMG, Mie,MbGauss 40 -ANG, Mie,ResFile MIE Usedingles.txt -AMG, Rad,MbGauss 48 -ANG Fad,ResFile RAD Usedingle:
g ﬂl etas 30.00 -4P.HA 3.00 -AP.HR 8.0808 -AP.Pressure 1013808 -DET.Abs440 0.00 -DET.Swa 0.011 -HYD.DirMie shome/brunc/0S0.
IE -HYD.Model 1 -MLP.ResFile PM_MLP.txt -0S0AA.Log Main,log -0S044.ResFile,wsVZa LUM vsvZh Simul _TOA txt -0S044. Res|
uno 0SOAS TUTORTAL/SIMU 1 -0S080. View.Level 1 -0S044. View.Phi 0.00 -0S04A.Wa 0,442 -PHYTO.Chl 3.03 -PHYTO.GP.Chlbg ¢
(Chlzmax &.08 -PHYTD,GP.Ceep 40,00 -PHYTO,GP.Width 5,80 -PHyTOQ, JD.MIwa .80 -PHYTO,J0.MRwa 1.05 -PHYTO, ID.rate 1,00
She” ax 200,00 -PHYTO.JD.rmin G.01 -PHYTO.JD.slope 4.00 -PHYTO,LND,SM, MIwva ©.00 -PHYTO,LND.SM. MRwa 0.00 -PHYTO.LND,SM, SD
PHYTO, LMD, SM, SDvar @,00 -PHYTO, LMD, SM. rate @, 00 -PHYTO, LMD, TM, MIwa 0,00 -PHYTO,LND, TM.MRwa @, 00 -PHYTO, LMD, TM, SDrad:
Command TO,LND.TM. SDvar 0,00 -PHYTO.LND.TM. rate ©.00 -PHYTO.ProfilType 2 -PHYTO.ResFile PM_PHYTO. txt -PROFILE ATM.ResFile P
t -PROFILE SEA.ResFile PROFILE_SEA.txt -SEA BotAlb .00 -SEA BotType 1 -SEA.Depth SGG.00 -SEA,Dir shome/bruno/0SOA%
F -SEA.Ind 1.34 -SEA.Surfilb 0,00 -SEA.Wind @.00 -SED.Csed ©.00 -SED,JD.MIwa ©,00 -SED.JD MRwa 1.15 -SED.JD.rate 1.
ax 200,00 -SED,JD.rmin @,G1 -SEQ.JD.slope 4,80 -SED.LMD,SM,MIwa ©.00 -SED, LMD, SM,MRwa ©.00 -SED.LND.SM, SDradius @,0v
Shwar 3,00 -SED, LMD, SM. rate ©.00 -SEDLLND, TH.MIwva @00 -SED. LMD, TM.MRwa @,00 -SED,LMD.TH, SDradius @00 -SED. LMD, TH
SED.LND.TM. rate 0.00 -S0S, IGmax 108 -S0S.ResFile.Bin LUM_SF Simulbin -¥S.Abs440 0.1 -¥S. Swa 0,014

Frocess 0Utp?= Starting OSOAA...

Process tracker

m
Warning:

By setting PHYTC.ProfilType = 2, the user only needs to provide the parameters defining the Gaussian profile of the chlorophy]
concentration.

Parameters not taken into account if defined: -PHYTO.Chl, -PHYTC. Userfile

== Angles calculation
==>= Aerpsols radiative properties computation
Aerosols --= Mie files repertory : shome/brune/OS0AS/DATABASE/MIE
- . MIE file : MIE1.365-0.00120-0.0001-00070.00-MU40
Information onfhe successive | |- ue e i being caiculsied
. MIE file : MIE1.336-0.00000-0.0001-00500.00-M1UI40
steps of the computation - MIE file is being calculated
Aerosols --= Mie files repertory : fhome/brune/OS0OAA/DATABASE/MIE
MIE file : MIE1.373-0,00108-0,0001-00070,00-MU40
-- MIE file iz being calculated
MIE file : MIE1,340-0,00000-0,0001-00600,00-MU40
-- MIE file iz being calculated
=== Hydrosols radiative properties computation
Hydrosols --= Mie files repertory : /home/brune/OS0AADATABASE/MIE
MIE file : MIE1.050-0,00000-0,0001-04300,00-MU40
-- MIE file iz being calculated
=== Atmospheric and sea profiles computation
==> Sea [ atmosphere interface matrices computation
=== Radiative transfer cormputation

Program terminated successfully.




Output files

OSOAA :: Ocean Successive Orders with Atmosphere Advanced

Radiance wavelength : 9.4423: pm o | Selar zenith angle : 393: deg | Expert mode: [| [N ‘Working directory: fhomesbrune/0504% TUTORIALSIMU_1

11 Show command|

{2 RUN |

1AL /
RIAL / SIMU_1 J_1 | Advanced_outputs
A, Aerosols.log
A ANGLES.Log

1 item
Flux.txt

config.txt 24,3 kB 5% LUM_SF_Simu1lbin
Main.log
ListParam.txt 6,8 kB

MIE_UsedAngles.txt

PM_AER.EXE

PM_MLP.EXE

Standard_outputs
PM_PHYTO.txt

w0
Nom PROFILE_ATM.Ext

LUM_wsWVZA_Simul_TOA.txt PROFILE_SEA.txt

RAD_UsedAngles.txt




Output files

STANDARD RESULTS :
UPWARD RADIANCE FIELD VERSUS THE VIEWING ZENITH ANGLE
(RELATIVE AZIMUTH AND ALTITUDE/DEPTH ARE FIXED)

Standard_outputs

MNom
Relative azimuth (degrees)
LUM_vsVZA_Simul_TOA.txt Relative azimuth convention :
180 degrees <-> Satellite and Sun in the same half-plane
8@ degree <-> Satellite and Sun in opposite half-planes with respect to the zenith direction

Simulated relative azimuth (degrees)
for VZA < 8 (sign convention):
for VZA = 8 (sign convention):

180.006000000000000
0.0000000000000000

Header of the output file Tok Teusl, s NEETtude (ol

300.00000000000000
Columns parameters :
VZA : Viewing Zenith Angle (deg)
SCA ANG : Scattering angle (deg)
I : Stokes parameter at output level Z (in sr-1)
normalized to the extraterrestrial solar irradiance (PI # Li{z) / Esun)
Reflectance at output level Z (PI # L(z) / Ed(z))
Degree of polarization (%)
Polarized intensity at output level Z (in sr-1)
normalized to the extraterrestrial solar irradiance (PI * Lpol(z} / Esun)
Polarized reflectance at output level Z (PI * Lpol(z) / Ed(z))

REFL
POL RATE:

Viewing Zenith |
LPOL

Angle (VZA)

Normalized radiance is \

REFL_POL:

POL RATE REFL_POL

defined as:
Losoaa = T * L(Z) / Esun

.93
.80
.66
.23
.39
.26
.12

.319458E+00
.313348E+00
.304782E+00
.294714E+00
.283251E+00
.271018E+00
.258639E+00

. 368878E+00
.361823E+00
.351932E+00
.348307E+00
.327070E+00
.312944E+00
.298651E+00

46.
42.
39.
30.
34,
33.
31.

34
39
30
a7
84
el
26

. 148049E+00
.132835E+00
.119786E+00
.108659E+00
.986768E-01
.894733E-01
.808569E-01

.170952E+00
.153385E+00
.138317E+00
.125468E+00
.113942E+00
.103315E+00
.933655E-01

units (W.m=2.sr?) is :

Polarized
reflectance

The radiance in geophysical '
b L

=

Polarized normalized 62
radiance

Normalized Reflectance

radiance

Degree of
polarization

Scattering

I—geophys = Esun & Losoaa/ T
angle




Output files

1_1 / Advanced_outputs

Advanced_ Outputs/Flux.txt

Profile of downward and upward fluxes from TOA to the sea bottom

for a solar extra-terrestrial irradignCe Sulllitdlismimmfmm—

Qrect_ﬂown

Level Z{m)

Diffuse Down

A, Aerosols.log

My ANGLES.Log

Total Down

0 300000.
15700.
12681.
lo638.
91e5.
7908.
6934.

2
3
4
5
b
7
®
*
FY

Level O+

Level O-

183
104
185

-52.
-33.

Seabed =] 167 ~56.96200 ]

0e000
EEEEE
0O000
Deoeo
0e000
0e000
0eEe0
0O0e0

58800
84400

0.
0.
B
0.
B
]
]
B

oo oo ooo@

]
B
8.
]
]

or depth for which the maximum allowed value of the optical depth is reached (tma= 30 for OSOAA)

272070E+001
266862E+001

.261845E+001

257018E+001

.252376E+001
.247987E+001
.243592E+001
.239421E+001

.182631E+001
.179878E+001
L177177E+001
.173244E+001
.173231E+001
.130621E+001
.984920E+000
.742658E+000
.559986E+000
L422245E+000

.597642E-006
.473425E-006

369093E-006

.283311E-006
.215144E-006

oo e o

oo o@

.DBEOPOE+DOD
.339498E-001
.660302E-001
.966905E-001
.126170E+000
.154625E+000
.182210E+000
.208975E+000

.373796E+000
.590868E+000
.607498E+000
.575489E+000
.5375472E+000
.508931E+000
.4408B88E+000
.376310E+000
.317575E+000
.265619E+000

.928106E-004
.770871E-004
.626283E-004
.497645E-004
.389111E-004

oD oocooeoed

oo oo oo o @

Direct_Up

Diffuse Up

L2120 /0E 00T
L270257E+001
.268448E+001
.266687E+001
.264993E+001
.263369E+001
.261813E+001
.260319E+001

.240011E+001
.238965E+001
.237927E+001
.230793E+001
.230778E+001
.181514E+001
.142581E+001
.111897E+001
.877561E+000
.687864E+000

.934082E-004
.775605E-004
.629974E-004
.500478E-004
.391262E-004

o000 adg

D oo oo@

e o b wae] ik 1 B
.261126E-001
.266129E-001
L271128E-001
.276115E-001
.281092E-001
.2B6072E-001
.2910855E-001

.381560E-001
.387400E-001
.393306E-001
.0000EOE+00B
.0000OOE+O00
.0000BOE+000
.0DO0EOE+000
.000000E+000
.0000EOE+0O0
.00000OE+000

.0000BOE+000
.0000EOE+0OE
.00000OE+000
.0DO0OOE+000
.0DO0OOE+000

o

oooooDE@

oo o@

Total Up

Total_Up,’T@

T 000 0000

.386517E+000
.368208E+000
.350364E+000
.3331B0E+000
.316705E+000
.300893E+000
.285707E+000

.777433E-001
.669443E-001
.564370E-001
.210157E-001
.210144E-001
.166171E-001
.130973E-001
.183850E-0081
.809873E-0082
.636010E-082

.918747E-0086
.677501E-006
.454464E-006
.238391E-006
.0DO0OOE+OBE

oo e Do o

oo oo ooo@

.430433E+000
.412630E+000
.394821E+000
.377477E+000
.360791E+000
.344814E+000
.329500E+000
.314813E+000

.115899E+008
.105684E+000
.957676E-001
.210157E-001
.210144E-001
.166171E-001
.130973E-001
.183050E-001
.809873E-002
.636010E-002

.918747E-006
.677501E-006
.454464E-006
.238391E-006
.0000BOE+0DE

e Bl B v v L v e I e I

L I e B e R e v e R e R e e

.158207E+000
.152680E+000
.147075E+000
.141543E+000
.136151E+000
.130924E+000
.125853E+000
.120934E+000

.482892E-001
.442259E-001
.482509E-001
.910588E-002
.910591E-002
.915473E-002
.918590E-002
.920936E-002
.922868E-002
.924615E-002

.983582E-002
.873513E-002
.7121402E-002
.476327E-002
.0DO0OOE+000

63




Additional simulations

Additional simulations for the example #1 : SIMU_1

r
» Let’s perform the same simulation for :

Modifications Just above the sea surface : Level 0+
of the output < - Output file : LUMvzVZA_Simul_LevelOp.txt

Leaions Just below the sea surface : Level O-
L - Qutput file : LUMvzVZA Simul_LevelOm.txt

New setting : example #2 (SIMU_2)

Modifications {> Same conditions as SIMU_1 but for a surface wind speed of 5 m/s

of the surface
conditions » Outputs for the levels : TOA, 0+ and O-

New setting : example #3 (SIMU_3)

| {: Same conditions as SIMU_1 but for a surface wind speed of 10 m/s
Outputs for the levels : TOA, 0+ and 0-




Additional simulations

A few comments :

Running the same simulation to get radiances for
another level is very fast

= Re-use of the previous result file (SOS.ResFile.Bin)
Including all the radiance fields, over all the maritime and

atmospheric profiles

Running simulations by introducing a new value of
surface wind speed induces an additional calculation of
sea/atmosphere interface matrices

=== Sea / atmosphere interface matrices computation

Surface matrices repertory : /home/brune/OSOAA/DATABASE/SURF
Matrix FAA : RAA-1.340-05.0-RadMU48-NBE0-5ZA30.000-TSZAZ21.909
- BAA Matrix file is being calculated

Matrix TAW : TAW-1.340-05.0-RadMU48-MES0-5ZA30.000-TSZAZ1.908
-- TAW Matrix file is being calculated

Matrix FWW : FWWW-1,340-05.0-RadMU48-MBE0-5ZA30.000-TSZAZ21.908
-- FOAMW Matrix file is being calculated

Matrix TWA : TWA-1.340-05.0-RadMU48-MEE0-5ZA30.000-TSZAZ1.908
- TWaA Matrix file is being calculated

=== Radiative transfer computation




Performing a simulation using the command line mode

The GUI generates and executes a command line

Radiance wavelength : |8, 44224 pm | Solar zenith angle : 393: deg | Expert mode: | | Working directory: fheme/bruno/0SoAs TUTORIALSIMU_1

{21 Home ‘
v Atmospheric & sea profiles

v~ herosols model 8
o Hydrosols model Start date : Mar 25, 2025, 203:15FM

e e End date : Mar 25, 2025, 2:08:30FM

v~ Geometric parameters Time elapsed: 14 seconds
v~ Output specificities Executed commandL;‘home;‘hruno,fDucumentstSOAMOSOAA_vz.G_testElfexefOSOﬁ.A_Mﬁ.IN.e}{e |1
- B— _—

f el o,

77 -AER. DirMie /home/bruno/0SOAA/DATABASE/MIE ™
S, -AER.Log Aerosols.log ]
-AER. Model 2 3 :
e T Executable program file
-AER. SF. Model 3 %
-AER.SF.RH 88.00 \
-AER. Tranca 1 %

-AER. Waref 0.55 %
-ANG, Log AMGLES. Log

-AMG. Mie . MbGauss 40 4 1 .

AN e Fearile MIE Usedingles txt \ List of couples : [Keyword , Value]
-ANG.Rad.NbGauss 48 %

-ANG. Rad.ResFile RAD UsedAngles.txt
-AMG. Thetas 30.00

-APLHA 300 N
-APVHR B.00 Y

-AP.Pressure 1013.00 % 5
-DET. th2440 8,00 e.g. -OSOAA.Wa 0.442
-DET.Swa @.011 *
-HYD.DirMie shomesbruno/0S0AR/DATABASE/MIE
-HYD. Model 1 %
-MLP.ResFile PM MLP.txt
-05084. Log Main.log
-0S0AA. ResFile, vsWZh LUM wsWZh Simul TOges
-0S04A, ResRoot home bruno 0S0a8 _T3@PIRTAL ASTHU 1
-0S08A, View, Level 1 %
S - Smin)
chlbg 8.1 %
(Chlzmax §.00 %
o
0

Process tracker

|

Process tracker

slope 4,00 %




Performing a simulation using the command line mode

Use of shell scripts can help for :

dirRESULTS=4${050AA ROOT}/0SOAA RESULTS DEMO

Slngle SImUIatlon dirMIE AER=${0S0AA ROOT}/DATABASE/MIE_AER && mkdir -p ${dirMIE_AER}

dirMIE_HYD=${0SOAA ROOT}/DATABASE/MIE_HYD && mkdir -p ${dirMIE HYD}
dirSURF=${0S0AA ROOT}/DATABASE/SURF MATR  && mkdir -p ${dirSURF}

many simulations using
. . . ${0S0AA ROOT}/exe/0S0AA MAIN.exe \
a Slngle Scrlpt flle -0S0AA.ResRoot ${dirRESULTS} Y\

-050AA.Log Main.Log
-050AA.Wa ©0.440 \

-ANG.Thetas 30. \
LOOk-Up Tables -AP.Pressure 1013.0 -AP.HR 8.0 -AP.HA 2.0

-AER .Waref 8.5580 -AER.AO0Tref 8.1

- -AER.DirMie ${dirMIE AER} \
calculations “AER Model 2 \

-AER.S5F.Model 3 -AER.SF.RH 93. A\

-PHYTO.Chl @.2

-SED.Csed ©.0 -PHYTO.ProfilType 1 \

-¥S.Abs440 0.00 -DET.Abs440 0.00 \

—SEA.Depth 15.000 \

-HYD.DirMie ${dirMIE HYD} \

A demonStration Scrlpt IS :::3%2?2;?5{0;9 4.0 -PHYT0.JD.rmin ©.81 -PHYTO.JD.rmax 200. \

-PHYTO.JD.MRwa 1.05 -PHYTO0.JD.MIwa -0.000 -PHYTO.JD.rate 1.0 \

available in -SEA.Dir ${dirSURF} -SEA.Ind 1.34 -SEA.Wind 7 A

-SEA.SurfAlb 0.0 -SEA.BotType 1 -SEA.BotAlb ©.30 )\

-0S0AA.View.Phi 0.0 Y\
$OSOAA ROOT/exe ot et 5
— -0S0AA.View.Z -10.0 -DS0AA.ResFile.vsVZA RESLUM vsVZA.TXT \
-0SOAA.View.VZA 0.0 |— 0DSOAA.ResFile.vsZ RESLUM vsZ.txt

-0S0AA.ResFile.Adv.Up  RESLUM Advanced UP.txt \

. /ru n_O S OAA_d e m O . kS h -0SOAA.ResFile.Adv.Down RESLUM Advanced DOWN.txt




Specular half-plane
Backscattering half-plane

z

Example of results ¥ |l

Data from directory Standard_Outputs/
- LUM_vsVZA Simu2_TOA.txt

- LUM_vsVZA Simu2_LevelOp.txt

- LUM_vsVZA_ Simu2_LevelOm.txt

4

442 nm, wind 5 m/s

Important note :

: 0,30 —TOA
Backscattering half-plane ' Specular half-plane In the OSOAA model, ®,.,,, =0 means that the

= =-Level 0+ | satellite is located in the specular half-plane

e and @, =180° means that the satellite is

located in the backscattering half-plane

lllustration of the normalized
radiance in the Solar Principal
Plan (®gg00, = 0° & 180° )

Normalized radiance is
defined as:

m* L(Z) i B




Example of results

Data from directory Standard_Outputs/
- LUM_vsVZA Simu2_TOA.txt

- LUM_vsVZA Simu2_LevelOp.txt

- LUM_vsVZA_ Simu2_LevelOm.txt

4

442 nm, wind 5 m/s
0,30

0,25—

0,20 Sunglint

Specular half-plane
Backscattering half-plane

= =« evel 0+

""'LEVEIU'

Atmospheric  Sunglint in the specular

S
=
.E
ge)
=
o
ki
S
£
|
0
<=

radiance direction




Specular half-plane
Backscattering half-plane

Example of results

Data from directory Standard_Outputs/
- LUM_vsVZA Simu2_TOA.txt

- LUM_vsVZA Simu2_LevelOp.txt

- LUM_vsVZA_ Simu2_LevelOm.txt

4

442 nm, wind 5 m/s
0;30 —TOA

0,25 = = «Level 0+

Sunglint »e+e-Level O-

S
=
.E
ge)
=
o
ki
S
£
|
0
<=

Increase of the radiance

towards limb (high viewing
zenith angles VZA)




Example of results

442 nm, wind 5m/s
0,30

VZA = -55° °®  VZA = 35° : Sensitivity of the surface reflectance
| Rsr(0+) to the wind speed

Reflectance (Rrs) variation versus wind speed
L0+, 442 nm

Normalized radiance

—4—VZA = -55°
-i-VZA=35°

eflectance

N

Data from Standard_Outputs. 0,00 ¢ ' ' |
Calculations for a wind speed from 1 to 10 m/s 1 2 3 4

by step of 1m/s (loop on command lines + data .

extraction Wind speed (m/s)




Example of results

Angular variation of the degree of polarization

442 nm, wind speed 5 m/s

-
[ 4

The atmospheric scattering

—TOA induces a depolarization of the
radiation from 0+ to TOA

= = | ayel 0+

X
e
s

o
1]
|
=
i
o
o
[P
o
a
@
I
=T ]
o h)
(]

Data from Standard_Outputs




Example of results

Procedure to simulate a « Black Ocean »

Open the source code src / OSOAA_SOS CORE.F

To cancel the ocean scattering, set the expert
parameter EXPERT_MODE_FORCED_FSEA NULL as

K« TRUE » c EXPERT MODE FORCED FATM NULL : Constant devoted to expert analyses
C === Force the atmospheric source function to be null if TRUE
EXPERT MODE FORCED FSEA NULL : Constant devoted to expert analyses

=== Force the sea source function to be null if TRUE

#include "0S0AA.R"
#define INCTE IDLOG S0S 99
#define INCTE PI DACOS(-1.D+00)

#define EXPERT MODE FORCED FATM NULL .FALSE.
#define EXPERT MODE FORCED FSEA NULL .FALSE.

Make a new compilation : gen/Makefile  OSOAA.gfortran

If the seabed depth is weak (i.e., shallow waters),

ensure to set the seabed albedo to the value of zero -




Specular half-plane
Backscattering half-plane

Example of results

Impact of the ocean scattering
Level 0+, wind 5 m/s, 550 nm

®osoan=180°- @

) 4 :
= = «Black ocean ' Q «— Scattering angle

— QOcean scattering

™

550 nm = Phytoplankton scattering

AR  Ryithocean — Rblack ocean Relative reflectance difference between
o the cases « with ocean » and « black ocean »
Level 0+, wind 5 m/s, 550 nm

R Rwith ocean
70%

60%

Sensitivity of the surface reflectance| ** \
Rsr(0+) to the ocean scattering. o 40%

?E 30%
Rsr(0+) is driven by the skylight < 0%
reflection onto the sea surface in the] 4
case of a black ocean 0%

Data from Standard_Outputs.
Calculations for an expert mode




Example of results

Physical explanation of the reason
for an increase of the radiance at
high viewing zenith angles (VZA)

= Possible with OSOAA by
simulating a « Black Sky »

442 nm, wind 5 m/s
0,30

0,25—

Sunglint

Specular half-plane

Backscattering half-plane

= =« evel 0+

cananLeveIO_

Normalized radiance

lllustration of the normalized
radiance in the Solar Principal
Plan (®gsoas = 0° & 180°)

Increase of the radiance
towards limb (high viewing
zenith angles VZA)




Example of results

Procedure to simulate a « Black Sky »

Code src/ OSOAA SOS CORE.F

Cancel the atmospheric scattering : set the expert

parameter EXPERT _MODE_FORCED FATM_NULL as
« . TRUE. »

SRR SRS e S NI VIR : Constant devoted to expert analyses
=== Force the atmospheric source function to be null if TRUE

C

C

C EXPERT MODE FORCED FSEA NULL : Constant devoted to expert analyses
C === Force the sea source function to be null if TRUE

#include "0S0AA.R"
#define IMNCTE IDLOG S0S 99
#define INCTE PI DACOS(-1.D+00)

#define EXPERT MODE FORCED FATM NULL .FALSE.
#define EXPERT MODE FORCED FSEA NULL .FALSE.

Make a new compilation

Set the AOT = 0 and a fairly zero molecular optical
thickness (=0.001)




Specular half-plane

Backscattering half-plane

Example of results

Impact of the atmospheric scattering
on TOA radiance

Focus on the backscattering half-plane

442 nm, wind 5 m/s
0,30

\ =—TOA

0,25
\ = ==Level O+
0,20

= | evel 0+ black sky

0,15

0,10
Same radiance at TOA and
Level 0+ for a « black sky »

Normalized radiance

0,05 ~}

Y~
‘_ﬁ.--
0,00

80 -70 -60 -50 -40 -30 -20 -10 O
6. (°)

Data from Standard_Outputs.
Calculations for an expert mode

z

Increase of the radiance towards
high viewing zenith angles (VZA)

= Caused by the reflexion of the
downward atmospheric diffuse
light onto the sea surface

(i.e., skylight reflexion)




Example of results

OSOAA simulations cover all geometry of observations
(variations in azimuth and zenith angles)

OSOAA can thus be used for the analysis of satellite
ocean color observations

Normalized radiance at TOA Degree of polarization at TOA
442 nm ; wind speed 5 m/s 442 nm ; wind speed 5 m/s

0.26
I g P
L[y X - . P

Data obtained using a Ioop of simulations over the Illustrations :jngde using the Mﬁraph softvovare from 78
Laboratoire d’Optique Atmosphérique (LOA, France
values of @yg,,, from 0 to 180° by step of 2° e O R phérique ( )




OSOAA Is yours

Enjoy using OSOAA !

https://github.com/CNES/Radiative TransferCode-OSOAA

Thank you for your attention !



https://github.com/CNES/RadiativeTransferCode-OSOAA
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