Meteorological applications of a continuously-operating micropulse lidar in Barcelona, Spain
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In this study we show the potential of a
continuously-operating micropulse lidar
(MPL) for the purpose of regional mesoscale
model validation and physics testing.
Complementary objectives include
evaluation of the PBL height diurnal cycle
and an analysis of Spring 2015 PBL heights
estimated from the MPL and radiosoundings.

2

Institute of Environmental Assessment and Water Research (IDAEA-CSIC), Barcelona, Spain

2) Results
2.1 PBL heights estimated from lidar (WCT method) versus 12:00 UTC radiosonde (parcel method)
method)

1) Data and Methods
1.1 Micro-pulse lidar (MPL)
2.2 Bias (lidar – sonde) grouped according to synoptic
clusters arriving at 3 different altitudes over Barcelona

2.4 WRF model PBL schemes
validation1 on May 7, 2015

5-min PBL heights
estimated using
wavelet covariance
transform (WCT)

1.2 Weather Research and
Forecasting (WRF) model

2.3 Diurnal cycle of PBL height

, cloud top height , and top of
aerosol layer ( * ) for early and late periods in May 2015

Two one-way nested domains
for Europe (12 km) and the
Iberian Peninsula (4 km)

Four PBL schemes
tested (two local, two
non-local)
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3) Conclusions

 Over Spring 2015 the mean PBL height was 0.91 ± 0.34 km,
with a minimum of 0.37 km and a maximum of 2.0 km
 PBL height shows a flat linear trend, with an increase in
heights towards late May
 Largest bias between lidar and radiosonde with regional
recirculations and south-west flows
 Concerning the WRF model, non-local schemes offer more
accurate simulations of the PBL height
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