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yP
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yP = ƒ(height, zenith angles

xP = 0xP = ƒ(cross-track wind component)

, along-track wind component)

Stereo CTH retrieval
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Meteosat-6 10-minute Rapid Scans

CTW correction
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Simultaneous CTH/CTW retrieval

ydis12 = H(tan θ1-tan θ2) + v(t2-t1)

xdis12 = u(t2-t1)

ydis13 = H(tan θ1-tan θ3) + v(t3-t1)

xdis13 = u(t3-t1)

⇒ H, u, v
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MISR L2TC CTH/CTW

Preliminary CTH

Matching of 2 views

CTW correction

Final CTH

CTW extracted from 
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(e.g. Meteosat Rapid Scans)

CTW extracted 
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CTW extracted from 
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Factors which influence stereo accuracy

• Geometry of acquisition
base-to-height ratio, time difference, camera number and configuration

• Geometric accuracy
zenith angles, absolute and relative geolocation accuracy

• Measurement/ Matching accuracy
matcher,  matching strategy

• Definition accuracy
wavelength, radiometric resolution, spatial resolution, preprocessing,
atmospheric conditions, etc.

• CTW accuracy
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Factors which influence stereo accuracy

Geometric Assumptions:

• no vertical cloud motion (over time interval)

• horizontal CTW (u, v) is constant (over time interval) (3 views)

• CTH1 = CTH2 (CTH is constant over time interval) (3 views)

Matching Assumptions:

• Smooth surface

Definition Assumptions:

• retrieved CTHs/ CBHs = actual cloud boundaries
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Stereo configurations

Meteosat-6/-7 0.16 15’600



Cloudmap2 Validation Workshop, Zürich, 27-28 January 2003 Gabriela Seiz, Daniela Poli 25

Measurement accuracy: matcher

LSM Matching

ASTER CTH MISR L1B2 CTH, AN-AF MISR L2TC CTH
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Measurement accuracy: matching strategy

Success rate [%] 92.4



Meteosat-6 CTWMISR L2TC, NM matcherMISR L2TC CTW, M23 matcher

Comparison (NM vs. M23 vs. Meteosat-6)
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MISR CTW vs. Meteosat-6 CTW



Effect of CTW errors in CTH product

Along-track disparity,
from AN-AF (xdis)
[pixels]

Stereo Height,
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MISR CTW NS component,
operational NM matcher
[m/s]
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Definition accuracy: wavelength

Payerne, CH
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Definition accuracy: comparison data

Radiosonde data

• humidity measurement accuracy at higher altitudes

• different delay of temperature and humidity sensors

• trajectory
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Definition accuracy: comparison data

Ground-based imager data
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EOS-Terra MISR AN, 19/04/2002 10:41

ETH ground-based imager system
19/04/2002 10:30 - 11:30

3D Cloud field data from EO and GBS
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Definition accuracy: comparison data

Cloud radar data

--> Comparison study with Eumetsat, RAL.



Cloudmap2 Validation Workshop, Zürich, 27-28 January 2003 Gabriela Seiz, Daniela Poli 35

Clouds in aLMo

• Prognostic variables: water vapour qv, cloud water qc

• Diagnostic variables: clc (3D), clwc (3D), clct, clch, clcm, clcl 
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Clouds in aLMo: clc

• if qc > 0: clc = 1.0

• if qc = 0: 0.0 ≤ clc ≤ 1.0

clc = f(rel. humidity RH, threshold RHC)

= f(qv, T, p, RHC)  ,

where RHC = f(p/ps)
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2D comparison: cloud cover (clct)

Meteosat-6 Rapid Scan, 11:00 aLMo total cloud cover (clct) [%], 11:00



Cloudmap2 Validation Workshop, Zürich, 27-28 January 2003 Gabriela Seiz, Daniela Poli 38

3D comparison: CTH (clc)

aLMo CTH (hmean of highest 

layer with clc > clcmin)
MISR CTH (AN, AF, BF)
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Conclusions

• Factors that influence the stereo accuracy

• Importance of CTW and definition

• Comparison instruments

• Use of NWP model fields

Outlook

• Combination of EO and GBS measurements -> aLMo

• MSG


