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Outline

The scientific perspective.

New modified CO»-absorption technique (MCO2AT)
for retrieving the upper-tropospheric cloud top height
(Chang, F.-L, P. Minnis, B. Lin, M. Khaiyer, R.
Palikonda, D. Spangenberg, 2009, A modified method
for inferring upper cloud top height using the
GOES-12 imager 10.7- and 13.3-um data, JGR
submitted).

Modified multilayer cloud retrieval technique for
retrieving overlapping upper and lower cloud layer
properties.
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Cloud Overlapping
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Among Past CO,-Cloud Top Height Studies

Cloud occupies a single
layer in the FOV.

The single-layer cloud
occupies infinitesimal or
zero thickness.

The cloud emissivities are
the same.

The cloud-free surface
emissivity is unity.

Wylie and Menzel, 1989
Frey et al. 1999
Schreiner et al. 2001
Hawkinson et al. 2005
Holz et al. 2006

Bedka et al. 2007

Smith et al. 2008

RCh6 _ pChs 8Ch6(RCh6 _RCh6)

pix clr ove clr

Ch4 Ch4 =~ _Ch4 Ch4 Ch4
Rpix _R € (Rovc _R )

clr C clr




The MCO2AT (Chang et al. 2009)

* The underestimation of upper CTH
due to impact of underlying lower
cloud.

* The underestimation of single-layer
cirrus CTH due to assumption of
infinitesimal thin cloud thickness.

* The retrieval uncertainties due to the
impact of errors in surface
emissivities and clear-sky radiances.

* The retrieval uncertainties due to the
spectral cloud emissivity changes.
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Comparison of SCO2AT and MCO2AT
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One month of half-hourly GOES overcast upper-cloud scenes:
MCO2AT-ARSCL: -0.3 km = 1.5 km (31% within +0.5 km, 69% within +1.5 km)

SCO2AT-ARSCL: -1.6 km = 2.1 km (20% within £0.5 km, 48% within +1.5 km)
For broken upper-cloud scenes:

MCO2AT-ARSCL: -2.6 km = 1.8 km (50% within +3 km)

SCO2AT-ARSCL: -4.7 km = 2.3 km (20% within £3 km)

Overall rms biases reduced by 30%.

> 10% thin cirrus cases missed.




An Evolutionary “Qverview
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MULTI-LAYER ID NASA Lave (MO3 LOWER LAYER CLOUD HGIT
Mar 13,2009 1745 UTC Mar 13,2009 1745 UTC
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Comparison with CALIPSO (cyan) and CloudSat (blue)
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Algorithm Sensitivity Test (Tskin
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Untitled w.larc.nasa.gov/~eheckert/googlemap.php?act=getDate&sat=aqua&ed=Ed3Beta2

nap.phpract=getDate&sat=aqua&ed=Ed3Beta2 - Qv

Suomi
Finland

Location: (-26.4718,331.4389)
Date: 7/15/2006 15:45:00
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Continuous Work

First thing first!!
Continuous evaluation and algorithm refinement?

Enhanced thin cirrus detection?
Add BTD method for enhanced multilayer algorithm.

Regularly bias corrections.

Submit papers.




