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Imaging spectrometer (specMACS)
• 1312+320 spatial pixels in line
• 400 + 256 spectral pixels (VIS+NIR)
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Phase index derived from water 
and ice clouds based on 3D 
simulations

Jäkel et al. 2013
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Phase index depends on:

• particle size
• viewing geometry

Jäkel et al. 2013

Phase index:

positive   ice
negative  liquid water
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#5: 18:57 – 19:03 UTC

#3: 18:48 – 18:50 UTC

#4: 18:54 – 18:56 UTC

#2: 18:06 – 18:09 UTC

#1: 17:54 – 17:57 UTC

significant fraction of diffuse radiation 
originated from unknown directions
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MODIS overpath: 17:50 UTC

#5: 18:57 – 19:03 UTC

#2: 18:06 – 18:09 UTC
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#1: 17:54 – 17:57 UTC #2: 18:06 – 18:09 UTC
specMACS - RGB

Phaseindex

Motivation Method Examples Conclusion

Data Selection

V
er

ti
ca

lP
ix

el
V

er
ti

ca
lP

ix
el

AC13



Faculty of Physics and Earth Sciences

19

#3: 18:48 – 18:50 UTC #4: 18:54 – 18:56 UTC
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#5: 18:57 – 19:03 UTC

Phaseindex

Data selection 
Height determination
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Stereogrammetry

• Image correction (roll, pitch, camera distortion)

FOVh = 91°
FOVv = 59°

Image 1Image 2
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Height Determination

Tie point selection
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Height Determination
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Phaseindex

Data selection 
Height determination 
Phase index profiles
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Data selection 
Height determination 
Phase index profiles 
Phase identification
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Phase Identification

AC13 – polluted case
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Data selection 
Height determination 
Phase index profiles 
Phase identification 
Comparison with MODIS and insitu data

MODIS cloud top / cloud phase
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Data selection 
Height determination 
Phase index profiles 
Phase identification 
Comparison with MODIS and insitu data

NIXE-CAPS (FZJ)
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Data selection 
Height determination 
Phaseindex profiles 
Phase identification 
Comparison with MODIS and insitu data
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Comparison

Flight tracks Temperature profiles
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AC12 – polluted case NIXE-CAPS (FZJ)
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AC10

Comparison
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AC10

#3#4

NIXE-CAPS (FZJ)
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AC10
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AC18 NIXE-CAPS (FZJ)AC18 – clean case
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Comparison

AC13 -polluted AC10 AC18 - clean
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Conclusion & Outlook

Conclusion:

• Advantage of imaging technique
• Mixed-phase layer could be identified
• Highly variable phase profiles observed
• So far: no impact on pollution on vertical distribution of phase

Outlook:

• Link to CCN data?
• Comparison with insitu effective radius profiles
• Advice for the future: stick on one cloud
• Ground-based measurements at ATTO 
(combination with IR-camera)

Motivation Method Examples Conclusion



Faculty of Physics and Earth Sciences

41

Extra
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Screenshot –Data selection Tool
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