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OUTLINE
 Objectives
• Improve the retrievals of upper-layer cloud top Tc/Pc/Zc
• Improve the retrievals of lower-layer cloud top Tc/Pc/Zc
• Improve CERES cloud phase, optical depth, particle size,

liquid/ice water paths, etc.
 Challenges
• Ill-posed problem
• Individual pixel cloud retrieval approach
• Retrieval (not a guess) of the lower-layer Tc/Pc/Zc
• Processing time and data volume
 Proposed Methodology
• Use a pair of 11-µm and 13.3-µm channels to retrieve upper-

layer and lower-layer cloud top heights
• Implement the new 11-/13.3-µm-retrieved cloud top heights into

the updated CERES cloud algorithm
 Results and Validation



The Proposed “New” 11-/13.3-µm-CO2 retrieval Method

• Use a pair of 11-µm and 13.3-µm channels to retrieve upper-
layer and lower-layer cloud top heights

• Implement the new 11-/13.3-µm-retrieved cloud top heights into
the updated CERES cloud algorithm



In the paper of Chang and Li (2005):

A Little Background on the CO2-Multi Retrieval Method
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When the Love Connection Made at First …
Why Is It So Tough Now?



Small Challenge: Computing Time to Process the MODIS 1-km Data?
CERES 1-km Zc, 11.0/13.3µm MYD06 5-km Zc, 11.0/13.3/13.6/13.9/14.2µm



Bigger Challenges?
• CERES-MODIS real-time processing
• GOES-12 real-time processing
• SEVIRI real-time processing (on MSG & MTG)



  
GOES-12 false-color RGB Cloud-top Zc Multi-layer ID
Oct. 30, 2007 UTC 20:15

A Pixel-by-pixel Multi-layered Cloud Retrieval Approach
No Coming Back!?



Comparison of the CERES and MYD06 CO2-Cloud-Top Pressures

CERES 1-km Pc
Used 11.0/13.3-µm pairs

MYD06 5-km Pc
Used 11.0/13.3/13.6/13.9/14.2-µm pairs



Comparison of the CERES and MYD06 CO2-Cloud-Top Heights

CERES 1-km Zc
Used 11.0/13.3-µm pairs

MYD06 5-km Zc
Used 11.0/13.3/13.6/13.9/14.2-µm pairs



Current Classifications of the CERES Multi-layered ID

CERES 1-km
Multi-layer ID

Definitions of the 12-code
Multi-layer ID



CALIPSO-CloudSat Merged Cloud Vertical Profiles



Cloud-Top Heights from the MYD06 CO2 Method



Cloud-Top Heights from the CERES CO2 Method





Comparison of the CERES and MYD06 CO2-Cloud-Top Heights

CERES 1-km, 11.0/13.3µm MYD06 5-km, 11.0/13.3/13.6/13.9/14.2µm



The CERES Cloud Top Height and Multilayer ID

CERES 1-km Zc, 11.0/13.3µm CERES 1-km Multilayer ID



CALIPSO-CloudSat Merged Cloud Vertical Profiles



Cloud-Top Heights from the MYD06 CO2 Method



Cloud-Top Heights from the CERES CO2 Method





Now in CERES ed3:

Now the Proposed CO2-Multilayer Retrieval Algorithm
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