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Active Remote Sensing

We propose to move two 3D scanning lidars to Tollare, Corsica (43°00'25"N; 

9°23'17"E): a water vapor differential absorption lidar (DIAL) and a temperature 

rotational Raman lidar. Both instruments provide a unique combination of accuracy 

and resolution with respect to water-vapor and temperature measurements both 

during day- and nighttime. For instance, both have the capability to resolve the 

entrainment zone, the strength of the inversion, and to determine profiles of turbulent 

quantities. At the same site, the scanning Doppler lidar of Karlsruhe Institute of 

Technology shall be located. The simultaneous operation of the three scanning lidars 

will allow for a highly interesting set of synergetic data products, e.g., latent and 

sensible heat fluxes. The third instrument of University of Hohenheim is a vertical 

pointing X-band radar with a disdrometer. Details of these instruments  are presented 

below and can also be found in the HyMeX instrument catalogue.

The Ensemble Transform Kalman Filter (ETKF) of the Weather Research and Forecasting 

model (WRF) – potentially hybrid with the WRF 3DVAR/4DVAR – will be used for impact 

and predictability studies with respect to high-impact weather events. It is envisioned 

that this data assimilation system will be operated on the convection-permitting scale 

leading to an improvement of the understanding of processes evolving during the life-

cycle of, e.g., Mediterranean cyclones. Furthermore, new techniques for ensemble 

generation including uncertainties of the boundaries will be investigated. 

For Intensive Observation Periods (IOPs) within the SOP, dedicated ensemble forecasts 

will be performed. In regions where forecasts predict a cyclone development a few days 

in advance, a high resolution probabilistic WRF simulation may provide information to 

refine the mission planning.

After the SOP, selected cases will be re-simulated with an even higher resolution and 

more observations to better understand the internal structure and the evolving processes 

in such high-impact weather systems. 

Data Assimilation
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The proposed contributions of University of Hohenheim to

the HyMeX SOPs in 2012 and 2013 comprise the operation

of a special suite of active remote sensing instruments at a

field site in Corsica and data assimilation activities.
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Assimilation with 3DVAR

predicts the development of 

a cyclone at time T. The red 

lines indicate assimilations 

(3DVAR, EnKF or Hybrid 

approaches) organized in a 

rapid update cycle (e.g. every 

1 hour). 

Rotational Raman Lidar

X-Band Radar

Scanning measurements of potential temperature and particle backscatter coefficient at 355 nm with the UHOH RRL 

during COPS. 13 scans at 21 elevations with 13 s sampling for each profile were averaged. In the potential temperature 

field and the aerosol field clear horizontal differences can be seen towards the Rhine Valley in the west and the Murg 

Valley in the east.

Measurements of a thunderstorm with the UHOH X-Band Radar. reflectivity (in dBz) vertical velocity (in m/s).
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Range-height indicator scan of the absolute 

humidity field measured on 8 September 2009 

between 0848 and 0912 UTC. The scan speed 

was 0.1 °/s. An integration time of 10 s was 

used for each profile resulting in an angular 

resolution of 1°. A complex structure of the 

humidity field is revealed: several horizontal 

layers are seen in addition to turbulent 

structures with high moisture value from 

close to the ground up to a height of ~300 m.

UHOH DIAL set up.

The scanner unit consists of a 

20-cm transmitting telescope, 

a safety-radar, and 80-cm 

receiving telescope.
PM: primary mirror, SM: secondary mirror, 

HR: high-reflectivity mirrors, BR: beam 

reducers, APD: avalanche photo diode

Observations of volcanic ash on 19 April 2010. 
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Radar reflectivity derived from the WRF model output for one time step during the development of a squall 

line (COPS IOP 9c). Left: CONTROL. Middle: 3DVAR. Right: DWD composite (GUST). 
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