


What is the CloudNET project ?

     
IPCC states that the most urgent scientific problem requiring
attention to determine the rate and magnitude of climate
change and sea level rise are the factors controlling the
distribution of clouds and their radiation characteristics.
 
CloudNET which started on 1 April 2001 and will run for
three years, aims to provide these crucial cloud data,
derived from advanced ground based remote sensing
techniques.

A network of three   already existing Cloud Remote
Sensing stations (CRS) will be operated for a two year
period. The use of active instruments (lidar and radar)
results in detailed vertical profiles of important cloud
parameters which cannot be derived from current satellite
sensing techniques.

CloudNET overall objectives are :
� Development of algorithms for deriving ice and liquid

water content and particle size from ground based
lidars, radars and radiometers.

� Comparing the observed cloud properties from existing
data sets and at three ground stations operated over a
two years with the values held in the corresponding
model grid boxes for four European operational
forecasting models.

� Collaboration with European industry so that the
instrument techniques and algorithms developed can
be implemented to provide operational cloud profile
data.

CloudNET remote sensing stations 

The three CloudNET remote sensing stations are at the following locations : 

                       1.Chilbolton, UK 51.14N −1.44E
                            Operated by RCRU, RAL 
                                    3−GHz Doppler/Polarisation radar (CAMRa)
                                    94−GHz Dopplerised cloud radar (Galileo)
                                    35−GHz cloud radar from mid 2002
                                    905−nm lidar ceilometer
                                    355−nm UV lidar
                                    78−GHz radiometer
                                    22.2/28.8 GHz dual frequency radiometer
                                    20/30/50 GHz multi−frequency radiometer
 

    2. Palaiseau (Paris), France 48.42N 2.16E
           Operated by CNRS/IPSL 
                   1064/532 nm polarimetric lidar 
                    5−GHz radar 
                    95−GHz radar (RASTA)

 

 3.Cabauw, The Netherlands 51.97N 4.92E
           Operated by KNMI 
                    3−GHz vertically pointing radar with clutter 
                    suppression (TARA) supplied by TUD 
                    35−GHz cloud radar 
                     infrared radiometer
                     905−nm lidar ceilometer 

All sites are equipped with standard meteorological instruments.



CloudNET data analysis 

Comparison of retrieved cloud properties will be made with values in operational models.    (ECMWF, The Met Office,
Meteo France, KNMI)

In the models the atmosphere is split up into a series of grid boxes, typically of horizontal size 50 km and vertical depth
500m to 1 km. The cloud in each box are represented by just one or two prognostic variables such as :
� Cloud fraction.
� Cloud water content.

Examples of comparisons  :

1. Vertical profiles of cloud fraction derived from radar−lidar at Chilbolton compared with the ECMWF model. 

Studies have already been made of observed cloud overlap, cloud fraction and ice water content with model values for
periods of up to one year. They suggest that the overlap is more random than currently assumed in the models, and
that ice cloud fraction and ice water content at heights above 6km are too high in the models.

2.  Variation of ice particle size with temperature.

� The representation of ice is very important as ice clouds have a large effect on the radiation, but currently we have
little data to check the models. At present the models  assume that the size of ice particles falls with temperature. 

� KNMI analysis of 6 months radar−lidar data obtained at a USA ARM site (Atmospheric Radiation Measurement)
and a shorter period over the UK (Clare ’ 98 Experiment) confirm this correlation of the ice particle size, (R’eff) with
temperature, in addition  the work suggests an ice particle size versus temperature dependence which varies with
ice water content.

CloudNET will develop algorithms to retrieve cloud properties such as :

� Ice Cloud : Ice particle size from Lidar and Radar and dual−frequency radar, optical depth  from lidar extinction, Ice
particle shape from polarisation radar 

�  Liquid Water Cloud :  Liquid water content, number concentration and cloud droplet size from radar/lidar and
radiometers, Optical depth and emissivity from lidar and infrared radiometer      

� Mixed Phase Cloud :  Identify from lidar and radar backscatter ratio,  Ice water content from dual wavelength (35 and
94 GHz) radar ratio, Liquid water content from radar differential attenuation or path from radiometers

leading to a definition of a recommended instrument configuration and algorithms for GCOS. (Global Climate
Observing System).



CloudNET partners and contact  names :

Chilbolton site 

          University of Reading, UK (Anthony Illingworth, Robin Hogan)

          Radio Communications Research Unit, RAL, UK (John Goddard)

Paris site 

          Institut Pierre Simon Laplace, IPSL, CNRS, France (Jacques Testud, Jacques Pelon)

Cabauw site

          Royal Netherlands Meteorological Institute, KNMI, The Netherlands (Andre van Lammeren, Dave Donovan)

          Technical University of Delft,TUD, The Netherlands (Herman Russchenberg)

Met services

          The Met Office, UK (Damian Wilson)

          European Centre for Medium−Range Weather Forecasts, ECMWF, UK (Adrian Tompkins)

          Meteo France,  France  (Jean−Marcel Piriou)  

Industrial Partner          

           Vaisala Oyj, Finland (Pekka Ravila) 

For a full description of the CloudNET project and latest
results see the CloudNET project web site :

            www.met.reading.ac.uk/radar/cloudnet

                    Point of contact :

                                Dr Anthony Illingworth
                                Department of Meteorology
                                University of Reading
                                Early Gate 
                                PO Box 243
                                Reading RG6 6BB
                                United Kingdom
  
                    Phone number : 0044 118 9316508 
                    Fax number : 0044 118 9318316
                      E−mail : A.J.Illingworth@reading.ac.uk This
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