Improvements to CloudSat warm cloud retrievals using combined
CloudSat/CALIPSO observations

Motivation Rick Schulte!, Matt Lebsock?, John Haynes®, and Yongxiang Hu* Results
Many thin liquid clouds that are detected by the CALIOP . . . . del predict; ; d liauid h
lidar and MODIS spectroradiometer are missed by the LColorado State University; “Jet Propulsion Laboratory, Cal Tech,; *CIRA; *NASA Langley Model predictions of 7, ¢, and liquid water path (LWP)
CloudSat Cloud Profiline Radar (CPR). either b are well-correlated with MODIS estimates for daytime
oudSat Cloud Profiling Radar (CPR), either because Corresponding author email: rick.schulte@colostate.edu observations.

they do not generate reflectivities above the noise level of
~-30 dBZ or because they are masked by surface clutter.
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Many low liquid clouds are missed by the A
CloudSat radar, but we can infer their oo | P o | o |
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properties using coincident measurements [N

RVOD algorithm to 10.2 g m™.
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Methods

We train a random forest model to retrieve the cloud me asurements frOm C loud S at, and

optical depth () and cloud top effective radius (7, ) based
ther A-trai ts. We train on data f . c o
2008 and test on data from 2009 (ocean pixels only). CﬂVernmental C()ﬂdltl OT118S. Random Forest Model

From 7 and 7, we can estimate Liir- i [m] (@
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profiles of cloud water using the >
same subadiabatic model developed px:

in Schulte et al. (2023). W T Ke ! POlﬂtS from CALIPSD: From CloudSat: rrom EEMWE:

to read
our paper

532 nm CIAB, — Total column
Why Does This Work? 0 : : : ODCOD 7, Hu et J4 GI:IZSTBf(TBg4) water vapor, SST,
_ and Surface . . :
TB., and o are correlated with MODIS 1, especially when About 80% of single layer liquid clouds that al. (2021) cloud et (o) 10-m wind Wh;rll w; merge the random forest LWC proﬁlesl Wllthk
controlling for total column water vapor (TCWV) and SST are detected by the CALIOP lidar are not top 7, and LWC speed profiles from 2B-CWC-RVOD, we get reasonable-looking

(for TB,,4) and wind (for ay). cross sections without sharp discontinuities.

The CALIPSO-based estimate of cloud top 7, from Hu et detectable fI’OIIl CPR radar I’eﬂGCthItIGS.
al. (2021) 1s highly correlated with MODIS 3.7 micron 7.
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- By training a machine learning model to
Relationship of Select CloudSat and CALIPSO Measurements to MODIS rand r . . . .
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. ! . g then assuming a subadiabatic cloud model, we

can estimate vertical profiles of cloud water
| for clouds detected by CALIOP but missed by
MODIS Optical Depth ’ MODlsog(t)ical Depth100 k 10MO§SF:(()/Lm)25 o CPR (inCIuding nighttime CIOUdS)°
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