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Retrieval principle - cloud phase
Ice crystals 

absorb radiation 
more effectively 
than water droplets 
at 1.6 μm
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Lookup Table approach
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The problem
SEVIRI resolution coarse compared to e.g. 
MODIS or AVHRR (3x3 vs 1x1 km)
Broken cloudiness and inhomogeneity is not 
always detected by SEVIRI
To what extent is cloud-phase retrieval 
influenced by these (nonlinear) effects?

SEVIRI HRV (1x1 km)
SEVIRI 0.6 μm channel (3x3 
km)



EUMETSAT Cloud Workshop II, 
Locarno, Switzerland, 3 Feb 2009

Approach and constraints
Synthetic datasets and CPP retrievals 
on MODIS radiances to quantify effects
Inhomogeneity effect only investigated 
for cloud fraction 1.0
3D cloud effects are not accounted for
Only observations with θ, θo < 50o

included
Cloud fraction determined on MODIS 
Level-2 data
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Areas of investigation
Retrievals for 

May and Aug 
2007

MODIS white 
sky albedo maps 
included in 
retrieval
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Synthetic datasets – broken clouds

HRES
τ=const, re=const

‘SEVIRI’
(LRES)

MODIS 1x1 km 
(HRES)

DAK

LRES
τ=X,

re=Y μm

retrieval

cloud

Clear
(τ=0)

6.16.0 , RR



EUMETSAT Cloud Workshop II, 
Locarno, Switzerland, 3 Feb 2009

Results broken clouds -
re simulations

Thin clouds
(τHRES=8, re,HRES=12 μm)

Thick clouds
(τHRES=20, re,HRES=12 μm)

Ocean surface

Land surface
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MODIS-observed median re

Central Europe Atlantic Ocean

re(LRES) < re(HRES) re(LRES) > re(HRES)



CPP on MODIS water cloud fraction

Central Europe Atlantic Ocean

τHRES<4

τHRES>4
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Summary broken clouds
Largest effect on re and cloud-phase expected 
for thick broken clouds over dark surfaces
Effects due to clear-sky contribution on LRES 
reflectances
CPP on MODIS retrievals re: 

re(LRES) < re(HRES) over land (≈2 μm)
re(LRES) > re(HRES) over ocean surface (≈3 μm)

CPP on MODIS retrievals water cloud fraction:
10-30% more water at LRES for thin clouds over 
Europe
Up to 10% less water at LRES for thick clouds 
over Atlantic Ocean
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Inhomogeneous clouds

HRES τHRES

surface
LRES

τLRES
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Experimental setup
Synthetic datasets, 20 high-resolution 
pixels with overcast water clouds
τmed=8, re=12 µm (thin clouds); τmed=15, 
re=16 µm (thick clouds)
Variation in τ is constrained through 
IQR
Obtain R0.6 and R1.6 for all pixels
Average R0.6 and R1.6

Low-resolution τ and re are retrieved



Results – synthetic dataset

Droplets appear larger at low resolution for 
inhomogeneous clouds

Strongest effect over dark surface

Might lead to erroneous low-resolution cloud-phase 
retrieval

ocean surface

land surface
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CPP on MODIS-derived Δre water clouds

Central Europe Atlantic Ocean
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CPP on MODIS water cloud fraction

Central Europe Atlantic Ocean
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Conclusions
Simulations show effect on re retrieval for 
broken and inhomogeneous clouds
Effects most prominent over dark surfaces
CPP on MODIS retrievals in accordance with 
simulations for re

Broken cloud effect larger than 
inhomogeneity effect for cloud phase
Use SEVIRI HRV channel to correct retrievals 
for both effects?
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Experimental setup
Synthetic datasets, 20 high-resolution 
pixels within a super pixel
τ=8, re=12 µm (thin water clouds); 
τ=20, re=16 µm (thick water clouds)
τ=0 is imposed dependent on cloud 
free fraction
Obtain R0.6 and R1.6 for all pixels
Average R0.6 and R1.6

Low-resolution τ and re are retrieved
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Clouds in the climate system
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