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ABSTRACT 

High altitude clouds, composed of ice crystals, are of particular importance in the Earth radiation budget due to 

their ability to warm or cool the atmosphere. This equilibrium depends on their macro- and microphysical 

properties, subsequent from complex ice crystal nucleation and growth mechanisms that still remain poorly 

understood. These uncertainties constitute an important limitation to our capability to characterise the role of ice 

clouds in meteorological and climate phenomena. 

Formation and growth mechanisms in ice cloud can largely vary depending on their surrounding environmental 

conditions. The absence of observational constraints, particularly from satellite remote sensing, is a main reason 

of the current uncertainties attached to these processes, which remain poorly reproduced in weather and climate 

models. This project aims to fill this gap by elaborating and exploiting a novel database that will help to identify 

and quantify from satellite measurements the major mechanisms responsable for ice cloud formation. 

This project will benefit from recent state-of-the-art developments in the field of ice cloud remote sensing from 

active instruments. Satellite products are overall very useful to characterise the state of a cloud at a given time 

(i.e. a snapshot is obtained) but lack of important information regarding the environmental context in which these 

clouds have formed and grown. This strongly limits the scope in which satellite products can be analysed and 

interpreted. This project aims to tackle this problem by operationally providing synergic information from 

geostationary satellite measurements and Lagrangian transport models, colocated to a new lidar-radar satellite 

cloud product. These dataset will be co-jointly exploited to create a global climatology of dominant nucleation 

mechanisms, for different types of ice clouds. This work will provide new and useful information to understand the 

life-cycle of ice clouds and constrain their representation in numerical models. 
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