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Clouds and aerosols play a crucial role in the climate system. Moreover, they are among the most significant uncertainties in global climate models. To improve our understanding of the roles of clouds, aerosols, and their interaction, the Japan Aerospace
Exploration Agency (JAXA)/European Space Agency (ESA) are developing the EarthCARE (Earth Clouds, Aerosols, and Radiation Explorer) mission. The EarthCARE satellite will carry the Cloud Profiling Radar (CPR) developed by JAXA and the
National Institute of Information and Communications Technology (NICT), the Atmospheric Lidar (ATLID), Multi-spectral Imager (MSI), and Broadband Radiometer (BBR) developed by ESA. Especially, the CPR will have the first 94-GHz radar in space
with Doppler capability, which gives information on particle fall speeds, leading to improve the accuracy of classification and microphysical retrieval of hydrometeor particles, and their representations of global climate models.

Before the launch, JAXA Earth Observation Research Center (EORC) 1s constructing a JAXA EarthCARE “A-train research product” derived from A-train (CloudSat/CALIOP/MODIS) data using algorithms developing for the JAXA EarthCARE
mission. The retrieved products include radar and lidar cloud masks [Hagihara et al., 2010], vertically resolved lidar cloud particle type [ Yoshida et al., 2010; Hirakata et al., 2014], radar and lidar cloud microphysics [Okamoto et al., 2010], lidar aerosol
mask and properties [Nishizawa et al., 2007; 2008], and imager cloud mask and microphysics [Ishida and Nakajima 2009; Kawamoto et al., 2001]. The product is expected to be used in the evaluation of climate models [e.g., Hashino et al., 2013], and they

are available online through the JAXA/EORC website with various visualized figures.
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Data List & Sample Figures Demonstration analysis using Radar/Lidar Cloud Mask Product

 Construcintng “A-train Research Product” derived from A-train data by using the algorithms developing for the e Seasonal cloud coverage (CC) maps for radar or lidar mask results (4 year average)
EarthCARE. ' . . * Coverage = num. of cloud profiles (mask values>0.5) / total num. of obs., Topmost layer only
 All the observables and retrieved parameters are generated from CloudSat R04 and CALIPSO Lidar L1b V3 data with « Low(ECMWF CTP >680hPa), Middle(440-680hPa), High(0-440hPa)

re-sampling to “same” 240m in vertical and 1.1km in horizontal grid, respectively [Hagihara et al., 2010].
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Figure 3.
o W e 2 e The 4 year average (July 2006 - May 2010) seasonal cloud coverage for the topmost layer maps for radar or lidar mask in the (a)
- , e low-level, (b) middle-level, and (c) high-level for summer (JJA) and winter (DJF) seasons.
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* Imager Cloud Property Product (day-time, water-cloud only)
v" Cloud mask, cloud phase, cloud optical thickness, cloud effective radius, cloud top temperature, cloud top height

* JAXA/ESA are developing the EarthCARE satellite, which will carry the world’s first 94GHz
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Figure 2. mission
Height-latitude cross section of (a) dBZe on 5 Oct. 2006 in the area of 0-30 degrees S, (b) p’532, (¢) temperature, (d) cloud mask . . . . . . .
results for radar and lidar (C3), (e) cloud type results for lidar (C2), (f) retrieved R for C3, (g) lidar feature mask results, (h) * The pr oduct data have “same” 240m 1n vertical and 1.1km in horizontal gI’ld, respectlvely, and

retrieved ext. coeff. for sea salt, and (1) retrieved R, for 2.1micron for water cloud corresponding the center of CloudSat footprint. available online via JAXA/EORC website.



