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ultiangle cloud remote sensing from POLDER 1 a;

~Instrumental background
~-POLDER ERB,WYV and Clouds Products

> Outline of Processing line and product

~ Level 2, Level 3 and Joint Atmosphere Product
~Products quality, potential biases and Guidelines

~Data availability and Tools




POLDER concept and capabilities

» POLDER instrument LOA/CNES
o Platform Adeos 1 — Adeos 2
» Mission
- POLDER 1 : Nov 1997 — June 1997
- POLDER 2 : Jan 2003 — Oct 2003
» Main caracteristics :
» Wide field of view + CCD array
o Multispectral : 443 nm - 910 nm

» Multidirectionality
o Polarisation in 3 bands : 443, 670, 865 nm




POLDER concept and capabilities




OLDER ERB.,WYV and Clouds Products
utline of processing path and selected
oducts




evel 2, Level 3 and Joint Atmosphere

oduct

An improved version of the algorithms have been applied to ADEOS 2 -
POLDER data. The major improvements of collection 2 algorithms are :

- a better spatial resolution of the ""ERB, WV & clouds"" products

- a better cloud detection, especially in presence of dust events and over
ice/snow surfaces.

- areduction of the bias in total water vapor content by determining the
reflectance ratio to water vapor parameterization directly with respect to SSMI
water vapor observations and by taking into account the effect of surface
spectral variability.

- a more complete determination of the cloud thermodynamic phase

- a better retrieval of the ice cloud optical thickness

- a drastic reduction of the number of abnormally high values of retrieved
cloud top pressure.

- a more accurate derivation of the spectral albedoes and the calculation of a

monthly averaged reflected shortwave flux.
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"ERB, WV & Clouds" algorithm documents for POLDER 2

All files available for download on this page are stored in the PDF format.

Level 1 Product (POLDER radiances)

\ v

(Jaseous absorphion correction alronthm for POLDEE-2

¥
Apparent Oxveen pressure algonthm for POLDEE-2
v
Cloud detection algorthm for POLDEER-2
Cleat-skoy only
\ v
Water vapor content Clend thermedynaric phase algorithen for POLDER-2
alzonthm for POLDER-2

* Ice chudsLonly

Spectral albedo and cloud optical
thickness algorithm for POLDER-2

Mficrophysical ndex
alzorithm for POLDER-2

4 v v
Spectral albedo intepration Cleud Favleish pressure Cloud O=xyeen pressure
algorithm for POLDEER.-2 algorithm for POLDER.-2 algorithm for POLDEER.-2
v v v v
Level 2 (orhital swath) Product
Ionthly means alzorithm for Temporally averaged reflected Z°W
POLDEER-2 fluz alzerithtn for POLDEER.-2

\ \

Level 3 {monthly) Product




OLDER ERB,WYV and Clouds Products

loud Cover (25/06/2003)

mage LOA - Mpol Msphinx Software




OLDER ERB,WYV and Clouds Products

Cloud Phase (25/06/2003)

nan
Unknown

Mixed

Ice

Liquid

[mage LOA - Mpol Msphinx Software




[mage LOA - Mpol Msphinx Software
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[mage LOA - Mpol Msphinx Software




OLDER ERB,WYV and Clouds Products

Mean Spectral Albedo (25/06/2003

1.0

[mage LOA - Mpol Msphinx Software
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OLDER ERB.,WYV and Clouds Products

10.0

[mage LOA - Mpol Msphinx Software




OLDER ERB,WYV and Clouds Products

[mage LOA - Mpol Msphinx Software




evel 2, Level 3 and Joint Atmosphere

Hon Directional Parameters: - Select all

a[ChU]: Dbservation UT time hours

10[CKUT: Observation UT time minutes

11[ChUT: Mumber of available viewing directions

12[ChUT: Mumber of directions used for Rayleigh pressure

13[ChU]: Indices of the first / last direction contamina

14[ChU]: Cozire of =solar zenith angle for the central pi

15[5hU]: Mean spectral albedo at 670 nm [land] and 865 n

16[ChU]: Relative Spatial dispersion of the albedo (base

17[ChU]: Relative Angular dispersion of the albedo (base

18[ChU]: Albedo quality index (0:bad 1texcellent) -

19[5hU]¢ Scene albedo

20[ChU]: Relative Angular dispersion of the scene albeda

21[ChU]t Clear albedo (modeled, independent of POLIER me

22[5hU]: Shortwave albedo

23[ChU]: Clear shortwave albedo (modeled, independent of

24[ChU]: Cloud Cover

25[ChU]: Fraction of obs classification from uncertain,

26[ChUT: Cloud cover quality index (0:bad 1iexcellent)

27[ChUT: Water wapor column {g,.cm-2)

28[ChUY: Standard deviation of water vapor estimates (g,
| 23[ChU]: Cloud pressure derived from Oxygen channels, (h | o

| I P

L-|

i Directional Parametersi - Select all

L-|

ES[ChU]: Relative azimuth angle (for the central pixe

The level Orbital Swath) prOduCtS EE[ShU]: Reflectance corrected for gas absorption at |

E7[ShUT: Spectral albedo estimated from the above ref

Contain about thirty non_directional gg{g:ﬂi Reflectance corrected for gas absorption int

Shortwave albedo

[ChUT: Polarized normalized radiance at 865 rm, cor

parameters and ten directional parameters PALCHIL: Maber o clouy / clear pscls

72[ChU]: Directional apparent cloud cower

(for each Of the 14 Viewing direCtiOnS). : 73[ChU]: Spectral cloud albedo (mean on cloudy pixels |7

foud | = IS




vel 2, Level 3 and Joint Atmosphere

Record Number in the file | 2=RecHum=<Nrec+ 1 Standard Deviation of the Clear Sky SW Albedo

Length of this record (bytes): 84

Line Mum. of the pix. in POLDER medium res. grid
Col. Mum. of the pix. in POLDER medium res. grid
Mean pixel altitiude from the DEM in the 3x3 super

Monthly mean of the Clear SW albedo, based on

radiative transfer simulations only

TOA monthly-mean incoming solar Flux [W.m™|
TOA monthlv-mean reflected Flux [W.om™?)
Monthly-mean SW cloud forcing [W.m™?]

pixel (meters)
Land, Water, Mixed indicator!!
Mumber of days w ith POLDER measurements

Monthly mean cloud cover

Standard Deviation of cloud cover estimates

CM, : Frachion of observations classified from

Mumber of observations (there may be several “imcertain® to “cloudy”
observation within a smpgle day at high latitudes) M Fraction of observations classified from
Mumber of observations with snow / ice indicator “uncertain” to “clear”

Mumber of observations with clear sky Four bit each: One byte contains 16 CM, + (N,

Maonthly mean water vapor colomn [g cm?)

Mumber of observations swith clowud presence.

Sk, deviation water vapor column [g cm ™)

Mumber of cloud optical thickness estimates

Cloud pressure based on oxyvgen channels (monthhy

Mumber of oxvgen pressure estimates
mean weigh ted by cloud cover) [hPal

Mumber of Raylei gh pressure estimates.

Standard Deviation of Oxygen Cloud pressure [hPa

MNumber of cloud phase estimates

Cloud pressure based on Rayleigh method (monthly
MNumber of water vapor coliimn estimates mean weighted by cloud cover) [hPa]

bMonthly mean of the cosine of the solar zenith angle | | Std. deviation of Rayleigh cloud pressure [hFal

Mean cloud optical thickness

Monthly mean of the spectrall? Albedo Relative dispersion of cloud optical thickness [ %]
Standard Deviation of the spectral Albedo Mean cloud optical thick., liquid phase occurences
Monthly Mean Clear Sky spectral Albedo Mean cloud optical thick., ke phase ocourences

Standard Dev. of the Clear Sky spectral Albedo Mean cloud optical thick., mixed phase occurences

Mean Spherical Albedo

Monthly mean of the Clear spectral albedo, based on
Standard deviation on spher'lc,al albedo

radiative transfer simulations only

Relative frequency of phase [9%]. Bins are r
Monthly mean of the 5W Albedo o YR L1 [
“Unbknown”, “Liquid”, “lee” and “Mixed 13, /

I Ralsfive fraarrarey of tee criekal ol smes [0 1



vel 2, Level 3 and Joint Atmosphere

(’OduCtrojection Lat-Lon 1080*2160 ( 1/6°)
Local Daily Synthesis (observation ~ 10h30 H solar local time)

Daily
BR2 synthesis Reformatted
0C2 ._ products in
TE2 HDF file format
BR3
0C3 Set of gif images

PR3 synthesis




vel 2, Level 3 and Joint Atmosphere

4

UT Universal Time D TOTFRE |Percent. of successful Phase retrievals M
MASK Coastline LIQFRE [Liquid Phase Frequency M
cC Cloud Cover D | M ICEFRE |lce Phase Frequency M
QOC | Cloud Cover Quality Index D APARIE | EEIFIEES Aeglsrs) "
Wy o D | M LIQTAU |Liquid Water Cloud Ogptical Thickness M
— ICETAU | Ice Cloud Ogptical Thickness M
SDWV Standard Deviation of W ater Vapor D
MIXTAU | Mixed-phase Cloud Optical Thickness M
PHASE |Cloud thermodynamic Phase D
FINC Shortwave Incident flux M
e [ Spudoed Tleipss D FREFL |Shoriwave Reflected flux M
AR SRl At e D [ M |'FcLEAR [Clear-sky Shortwave Reflected Flux M
POXY Cloud Oxygen Fressure D1 M {ITaua  |Aerosol Optical Thickness at 865 nm D | M
QAVIS Albedo Quality index D TAUAFM |[Aerosol Opt. Thick. (865nm Fine Mode) | D | M
AVISCL | Clear-sky Albedo at 6870/865 nm M [| ANGFM | Angstrom Coefficient for Fine Mode D | M
ASW Shortwave Albedo D | M || INDA Aerosol Index D | M
ASWCL | Clear-sky Shortwave Albedo M || 1QA Aerosol Inversion Quality Index D

o P —————



OLDER ERB.,WYV and Clouds Products
oducts Accuracy
otential and Known Biases - Guidelines




ultiangle measurements and Clou
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Image LOA - Mpol Msphinx Softwa




ouds / Aerosols : Products consistency

Polder clouds and aerosols June 2003
products are provided at the
same resolution (3x3 L1) but POLDER s e 200, ad
use different cloud mask. _ o 3 S
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oud products contamination by aerosols

MODIS (infrared day cloud fraction) - POLDER

Latitude

Latitude

90N

ﬁON—i -
30N
EQ A
30S 4

60S

90S
180

120W 60W 0

90N

SON-i
30N A
EQ 1
305 1

60S 1

90S . : :
180 120W 60W 0

Longitude

AATSR fire, june 2003

Al COLAIBES H0=10-17-1:3
POLDER aerosols

products retrieved

when ¢n>99.9




ultiangle polarisation measurements and
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JLDER Multlanglc ObSCIvduoIl 101"
immies

LIQUIDE

X

All directional observations are relocated on the surface




JLDER Multlanglc ObSCIvduoIl 101"
immies

Old level 2
——— ’/ New level 2

//////

[ [/
[ S S S LSS

Level 1 data

[ /S S S S
[ L LSS

A NI :62kmx6.2km
3 RESOLUTIONS o4 20km x 20km
/7 N2:60km x 60km

Products are retrieved and delivered at lower resolution
to reduce relocation noise and biases




JLDER Multlanglc ObSCIvduoIl 101"
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Optical Thickness (25/06/200_3)

— T L

Image LOA - Mpol Msphinx Software

Cloud optical thickness is retrieved under up to 14 directions

Directional product provided at 670nm (land) and 865 nm (ocean)




>sting cloud models from multiangle

)servation
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>sting cloud models from multiangle
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>sting cloud models
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Difterence d’albedo spherique relative
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Image LOA - Mpol Msphinx Software

A =443 nm = 200 — 550 nm
670 nm = 550 — 700 nm SW CLOUD ALBEDO

). =865 nm = 700 — 4000 nm A\ YR @

3 Spectral
Cloud Albedo
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ym multiangle, multispectral polarisation
ea§l11_~pm Antc

034 078 0.z ais
N, 061 nes | cmf
A a0
v-g q 0.15 082 naz 4 .
qual= 218
Q) 2.10 a1 .0
N
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oy o 0.05 .00
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S =
p— —0.051 —2.05
O Q —a.10 s s . —o.m: ; -0 10
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443nm 670nm 865nm Sca“efmg Angle[]

Based on the directional signature of the polarized reflectance
Believed to be very accurate (multiple internal consistency check) ™
Requires very specific conditions

- Multi-Directional polarized reflectance measurements

- Homogeneous cloud field over 150x150 km?

- Narrow size distribution
Sampling biased to specific cloud types
Some clouds, such as the broken cumulus of the tropics, are never

sampled
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ym multiangle, multispectral polarisation

casurements |
POLDER vs MODIS comparison

POLDEF

i a 1o 12 14 13 i a 1o 12 14 13 i a 1o 12 14 13
MAaDIs MAaDIs MAaDIs

Excellent correlation, except for small droplets
2 um bias (MODIS > POLDER)
Little correlation over land (small droplets according to POLDER)

B\, % o
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ym multiangle, multispectral polarisation

casurements
Hypothesis for bias

Vertical profile of CDR
Height

»

! POLDER
MODIS

CDR

»
»

POLDER samples the very cloud top (opt. th.<1
while MODIS probes the cloud deeper. But, a
decrease of CDR with depth is expected.

=>Bias of opposite sign.
OR: Different process at the very cloud top
(evaporation) ???

F.M Breon

~"

Summary - Conclusions

POLDER polarization measurements provide
an alternative to the MODIS spectral method
for the estimate of CDR in clouds.

Requires specific cloud and viewing geometry
conditions. Climatological means to be used
with cautions as the sampling may be biased

Comparison with MODIS coincident
retrievals. High correlation for range 9-15 um
but bias 2 um. Poor correlation for smaller
radii.

No satisfactory explanation for bias and poor
correlation at small Re.

f nbreon@ea. fr

S\ B o).



OLDER ERB,WYV and Clouds Products
oducts Availability




oducts availability

POLDERI1 : November 1996 to June 1997
POLDER?2 : April 2003 to October 2004

Levell : calibrated georeferenced data

Level2 : daily products — one file per orbit swath

[.evel3 : monthly products

Joint Atmosphere product (selected daily and monthly products)

Data processed with collection 2 algorithms for POLDER 2 and
under reprocessing for POLDER 1

Data ordering interface from the CNES POLDER web portal ...

B\ % o).



Veb POLDER

Tultiple ang

[

¥ Eile

POLDER - Mozilla

Edit Miew Go Bookmarks Tools Window Help

Back ” Forard Reload  Gtop A hiipirsmsc cnes /P OLDER/Index.him

Haome

wpBookmarks ##Red Hat, Inc. 4 Red Hat Network 4 Support @ Shop (4 Products @ Training

0
cnes

WELCOME | MEWS | OBJECTIVES | SATELLITE | INSTRUMENT | GROUND SEGMENT | ORGANMIZATION | CONTACTS | GALLERY

RELATED SITES

le ... and multiple web

[x

IE3|

CALIBRATION Y SCIENTIFIC PRODUCTS Y PUBLICATIONS Y POLDER USER SERVICES ‘

The project main steps

Polder o
Studies Davempment* In flight Scientific data use

operatian |

POLDER-1 &

08/56 0ei37

POLDER-2

12/02 1003

POLarization and Dir ity of the Earth's Ri

CHARACTERISTICS]
POLDER 2 Instrument sat up
on board JAXA ADEOS-2
Satellite.

The French space agency, CHES, has develaped the POLDER instrument, which flaw
on ADEOS (ADvanced Earth Observation Satellite), developed by the Japanese space
agency, JAXA This was the first FrenchiJapanese cooperative project in the area of
e Il Earth ohservation

Wicke field of view imaging

rariiometer. A second, identical instrument flewe on ADEOS-2, successor to ADEOS, until October
2003,

Ta ohserveineasure :
POLDER is a wide field of view imaging radiometer that has provided the first global,
systematic measurements of spectral, directional and polarized characteristics of the
solar radiation reflected by the Earthfatmosphere system. Its original observation
capabilities have opened up new perspectives for discriminating the radiation scattered
in the atmosphere from the radiation actually reflected by the surface.

awrosols,

and surfaces WP,
[5.~)

e elouids and

oceans

Altitude of the ADEOS-2
satelite ; 802.9 km

Launch on the 14/12/2002

Userul lifetime of the
FOLDEFR-2 instrument
7 moriths

POLDER 1 Instrument set up
on board JARA ADEDS
Satelite.

Altitucte of the ADEDS
satellite : 796.75 km

Userful lifetime of the
FOLDEFR-1 instrument
@ months

Pictures of POLDER 2 sensar integration phase on ADEQS-2

HEWS

[

[

x

2004708 : Start of POLDER 2
data distribution.

2004707 : POLDER 2 Scientific
Validation Review.

200401 : Calibration Summary
Report.

2003110 : Loss of ADEOS-2
satellite.

2003/07 : 2 months of POLDER 2
data.

2003/04 : First POLDER 2 Daily
Syntheses.

2003/02 : First POLDER 2
images.
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Pdlf‘isn polteestones
POLarization and Directionality of the Earth's Reflectances

LATEST POLDER NEWS PR

& Start of POLDER 2 dlata distibution rl’rgfgéa t;:)cdclfcsts;

& Callration Sunmary Repr

& Loss of ADEOS-2 satelle
nare news...

S

LAND SURFACES
o M

e

LEVEL 1DATA

Gallery

Latest websife news & Opening of the POLDER Wepsite.

i

CNES o cnes 2o

Latest update July 15th,
Site Security Palicy 2004

v [ javascripttop (f\uud's.luadWei'cumeP'ageo




ﬁ age, Z?:Ixa'ld?

L]

P1L1TBG1003164HD

14/11/1998

SHEHD)

(wasyH




a format and
pO

Visualize/Extract data from
POLDER file (binary format)

Sequence creator/navigator
Dump data to bin/hdf file

Full support for every L1, L2
and L3 products

Command line converter to
HDF-EOS format for all

products

Tools

Mpol {version 4.0Beta) - Mozilla

i Back  Foneard | Reload  siop

¢ File Edit Wiew Go Bookmarks Tools  Window Help

[ & ntpsvmwni-loaipals

" 4hHome | wbBookmarks g Red Hat, Inc. g Red Hat Network [ Support 4 Shop o4 Products ¢4 Training

Mezse] 3, - [

Mpol (version 4.0Beta)

Mpol: a multi functional analysis and interpretation tool

Download now

Generalities

+ Introduction
+ Plarforms
+ Glossary

Level 1 data

+ Visualisaon

+ Super pixel value

+ Ivinltianguler date analysis
o feamres over clouds

< Bun glint

Direct link with the
AERONET dala base

+ Msky

Level 2 and 3 data

+ Visnalisation

HDF EOS data extractions

B

Equenca noy 57 over 116

RGEB composite fron Radiances and Folarization effects

POLDER Main window and zoom capabilities
(data main geometry is integerized sinusoidal)

A true color composite quick look image can be displayed for the orbit to help in data interpretation and scene selection,

Both orbit and sequences trus color images are built from atmospheric corrected reflectances for an improved view of land, aerosols and

cloud features.

0 FP2L1 TBG1036033AL,P2L1TBG1038033AD

Ell PZL1TBG1036033AL,P2L1 TBG1038033AD

[»

X

+ HDFEQS

Command line capabilities

+ Keywords

+ Build o browse

+ Build & browse {Auto crop
option

+ POLDER w HDF-EOS
Customized(l

+ POLDER to HDF-EQS
Customized(d

+ Product parameters list

Previous version... =i

ATON AT TCTY 3 wa_1s

+ POLDER data with Msphinx =

File Selection Window Color  Plot  Projections Misc  Help

File GSelection lWindow Color  Plot

Frojectionz  Hisc  Help




nclusions / Perspectives

The bad news :

No long time serie available

The good news :

One more chance to go in December
to join A-Train
(Parasol, MODIS, Cloudsat, Calipso)
Very nice research mstrument and still no equivalent




