SECTION 3: DETAILED REPORT ORGANIZED BY WORK PACKAGES.
WPL1 — Exploit Existing Cloud Data Sets. Completed. See previous report.

WP2 — Operate three cloud remote sensing stations. (Deliverable 6)

3.2 Objectives:

To operate the stations for a minimum of one week per month for two years.
To quality control and archive the data.

To archive the model forecast data over each of the sites.

3.2.1 Methodology and Scientific Achievements.
The three stations have been operated since October 2002 with virtually continuous data being acquired
at both Cabauw and Chilbolton. As described below the echoes are first categorised into different
targets, then depending upon the target (e.g. ice or liquid cloud) retrieval agorithms are invoked to
derive the cloud variables used in the models. All datais available in the archive and quicklooks can
be browsed by day or month on the web. The scientific achievements are summarised below:

i) Development of a categorisation scheme for the radar and lidar targets.

i) Derivation of cloud products on the web with errorsin real time.

iii) Absolute cross-calibration of the three cloud radars at the three sites.

3.2.2.1 Objective categorisation of radar and lidar targets

The target categorisation product makes multi-sensor data much easier to use, by combining radar,
lidar, model, rain-gauge and microwave-wave radiometer into a single data file with an identical format
for each site, making it easy to then apply synergetic algorithms to the entire CloudNET dataset. It also
performs the following pre-processing tasks that are necessary before any algorithm may be applied:

e Interpolate the various sources of data on to the same grid.

e Ingest model data, since many algorithms need temperature (e.g. for empirical ice particle size
assumptions) and horizontal wind (to convert time to horizontal distance).

e Correct radar reflectivity for gaseous attenuation (using model humidity) and liquid water
attenuation (using microwave liquid water path and lidar diagnosis of the location of the liquid
clouds).

e  Quantify random and systematic measurement errors in the various parameters.

e  Quantify instrument sensitivity.

e Useradar, lidar and model to categorize atmospheric targets into liquid cloud, ice cloud, rain,
aerosol, insects etc.; this is very useful as most algorithms only work with a subset of
hydrometeor types (see the first panel of the Fig. 1 below). It is also what is used to then
calculate cloud fraction.

e Add data quality flags to indicate the location of ground clutter and whether the various
sources of attenuation have been corrected for (see the second panel of the Fig. 1 below).
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Figure 1. Example of categorisation of targets and their statusfor one day.
18



3.2.2.2. Observational cloud products produced on a webisiiterrors in real time.

A unique system has been developed for converting the raw radar and lidar backscatter signals into the

cloud parameters held within operational forecasting and climate models. This comprises the following
stages as summarised in the figures below. Figure 2 shows the raw measurements from the radar and

lidar, the rain rate and the liquid water path from the microwave radiometers. The downwelling SW

and LW fluxes are plotted in Fig. 3. Figure 4 shows the calculated attenuaté&@Hr Sand Fig. 5 the

target categorisation. The cloud fraction by area and volume and the total cloud cover are displayed in

Fig. 6. Figure 7 shows the derived ice water content from Z and T alone with error flags and retrieval

status. Turbulent kinetimergy is show in Fig. 8. This data are available as quicklooks on the web both
by the month or each day for each site.
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