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I. SCTAMACHY

SCTIAMACHY = SCanning Imaging Absorption spectroMeter
for Atmospheric CHartographY

Characteristics:

UV/Vis/NIR Spectrometer:
240 - 2380 nm

Spectral resolution:
0.2 -15 nm
8000 spectral points
SCTAMACHY measures:
- Reflected solar light
(nadir)
- Scattered solar light
(limb)
- Transmitted

solar/moon light
(occultation)

- Solar Irradiance
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IT. ALGORITHMS

CLOUD PARAMETERS to be retrieved:

Cloud optical thickness /5-100/ .........

Cloud top height /0.5-15km/ ..............

Thermodynamic phase

/ice or water clouds/...............
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I
The cloud optical thickness determination

The physical principle behlnd the retrlevals
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Exact results: symbols

Lines: asymptotic radiative transfer theory for thick NIR

layers(Kokhanovsky et al., JGR, 2003)



The cloud top height determination

The physical prmcuple behmd the retrievals
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Cloud geometrical thickness/bottom height determination

from a satellite
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The cloud phase
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B |
The cloud phase discrimination : (P,T) diagram (Kokhanovsky et al.,

IEEE Trans. Geoscl. Rem Sens., Letters, 2006, v.3, p.103-106)

10 - : i Cloud cover inferred from
g ot . " Y - AATSR (cc=100%)
g T A L
g e T e, TR S Ratio of two IR reflectance can
T onl grb A oAt . ' be used to roughly distinguish
e | 2 . LR . liquid from ice phase clouds
5— 06 - . q_'.:..::...‘ ‘»"'-.:‘ b T (SCIA)
< 05| R -
LE_ ol ] BT measurements validate and
S o Liquid water clouds _ refine the classification based on
£ 0,3 | . Sgpercooled water clouds i SCIA phase index
g | *  Mixed phase clouds
g 02 | o (laciated clouds ]
i : Supercooled and mixed phase
o o'r 7 clouds can only be accurately
Dol o s ] identified from the synergy of

60 50 -40 30 20 -0 O 10 20 30 SCIA and AATSR

AATSR Brightness Temperature (12 um), (°C)

L Only combined measurements from SCIA and AATSR allow
proper cloud top phase discrimination
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SCIAMACHY calibration

The intercomparison of MERIS and

SCIAMACH

reflectances
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Cloud optical thickness: inter-
comparisons with AATSR,
MERIS
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Table 1. Cloud parameters retrieved using SCIAMACHY and
MODIS. The center of the SCIAMACHY pixel is located at (16.49E,
53.96N). Corners are located at the following positions: 1- (17.08E,
53.97N) 2-(16.91E,53.73N), 3-(16.08E, 54.19N), 4 -(15.92E,
53.95N)

:|nstrument MDWR gm~2  coT CTH, km
]SGAMACHY © 10.08 }7.26 13.51 3.30

TVIODIS 9.7 102.38 16.65 2.76

:Tbifference +0.38 15.12 3.14 +0.54

---------------
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ITT. GLOBAL RESULTS

Cloud top height from SCMMACHY data
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Cloud top height from SCIRMACHY data
ek =1l

g g o

Cloud top height [km]
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Cloud top height from SCAMACHY data
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Cloud phase index from SCAMACHY data
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Clowd phase index from SCIAMACHY data
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Cloud top height from SCAMACHY data
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O ptieal depth from SCLAMACHY data

Optieal depth
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Optieal depth from SCIAMACHY data
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Optieal depth from SCIAMACHY data
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Cloud_Optical_Thickness_Combined_Mean_Mean Aor2005

S ClAMACHY/ ENWVISAT
2ameE)
MODIS/TERRA

April 20035

¢. = -;—.’.
@ Universitat Bremen @ife Bremen : &
W ENVISAT scradacny



Cloud_Top_Pressure_Day_ Mean_Mean Apr2005
Iz 1000.00

a0o.a0o

BE00.000

400.000

MODSTerra FODOS_M3. 22005091 004 2005123020207 hdf  hFPa

B0" :Sii‘

L I LV N B+ o 7]

180"

. T Ry - Tﬂv
Universitat Bremen @3} ife Bremen ‘@
@J) ¢ ENVISAT scradacny




reflectivity (443nm)

cloud top height, km
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Latitudinal dependence of cloud
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Global statistics: averages for
years 2003-3006
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Reflectivity (443nm)

Reflectivity |
Range: 0-1
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Cloud top height

Range:
1-16km
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Annual variations in cloud
parameters
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Conclusions:

SACURA is capable to derive a number
of important cloud parameters on a global
scale using SCTAMACHY onboard ENVISAT data

Further comprehensive validation/
inter-comparison of all derived products is needed

The results are given as *.pdf files and also as

ASCIT files at www.iup.physik.uni-bremen.de/sacura
2002-2010
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ne snow/cloud discrimination algorithm
ne ice/water cloud separate retrievals

ne MERIS cloud fraction algorithm (G-

POD ESA Project)

The account for thin clouds with LUTSs
ne drop of weak absorption assumption

ne iImprovements of retrievals at high

latitudes
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Cloud fraction from SCIAMACHY data (01. January 2006 - 31. December 2006)
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Cloud fraction from SCIAMACHY data (01. January 2006 - 31. January 2006)
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