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The microphysical properties of a large scale stratiform cloud cluster, in monsoon environment, have

been analysed in this study during its passage over the peninsular Indian region. During the monsoon of

2018, Cloud-Aerosol Interaction and Precipitation Enhancement Experiment (CAIPEEX) Phase-IV

campaign was underway over the rain shadow region of Western Ghats mountain range, which facilitated

co-located observations of dual-polarimetric C-Band radar and microwave radiometer. In situ

measurements of cloud and precipitation microphysics properties by aircraft observations have also been

conducted during the campaign. 

 

The cloud cluster has spent more than 30 hours within the radar surveillance area, which enables a

detailed analysis of its evolutionary properties associated with the cloud system. The Quasi-Vertical Profile

(QVP) analysis of Reflectivity (ZH), Differential Reflectivity (ZDR), Specific Differential Phase (KDP) and

Co-polar Correlation Coefficient (ρHV) reveals the presence of different types of hydrometeor and

associated microphysical processes. The melting layer was present throughout the lifecycle and was

associated with high ZH, high ZDR and moderate ρHV. Ice crystals near the cloud top, rapid growth of

dendritic particles and onset of aggregation near -15oC temperature regime and riming above the melting

layer are evident from QVP analysis. 

 

The dominant hydrometeor types associated with the system were identified using a fuzzy logic based

hydrometeor classification algorithm. This algorithm is able to classify the hydrometeors in ten different

categories; i.e. Drizzle, Rain, Ice Crystals, Aggregates, Wet Snow, Vertical Ice, Low-Density Graupel,

High-Density Graupel, Hail and Big Drops. The abundance of ice crystals (primarily near the cloud top)

and aggregates above the melting layer are noted. The melting layer is mainly composed of wet snow.

Below the melting layer, the mixture of rain and drizzle is found. Aggregates and ice crystals are found to

be the dominant type of hydrometeor associated with the system. 

 

The cloud physics aircraft was equipped with Cloud Imaging Probe (CIP) and Precipitation Imaging Probe

(PIP) along with other aerosol, cloud and precipitation measuring instruments. The drop size distribution

(DSD) characteristics derived from the radar data is compared with the in situ aircraft observations to

derive information on microphysical processes. The simultaneous observations from dual-polarimetric

radar and aircraft have provided detailed insight regarding the microphysical characteristics associated

with cloud clusters during Indian Summer Monsoon.
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