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Quantitative Precipitation Forecast

Exploiting the Synergy of Remote Sensing Data 
to Analyse Convective Initiation Processes in Compl ex Terrain

Within COPS a set of high-quality high-resolution 4D data of 
the entire evolution of convective precipitation events has 
been collected. In total 13 platforms with 17 different types of 
lidar systems alone have been operated successfully –
groundbased and airborne, scanning and vertical pointing. 

Within a project funded by the German Research 
Foundation (DFG) we plan to exploit the COPS remote 
sensing data with the aim to analyse why convection initiation 
(CI) took place at a certain location and time and apply the 
findings to improve cumulus parameterization schemes. 

Our goal is a cooperation of  all PIs of remote sensing 
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• UHOH WV DIAL (scanning)
• UHOH RR lidar (scanning)
• FZK WindTracer (scanning)
• FZK cloud radar (45 scan)
• UHOH X-Band (vertical) 
• UHH MRR
• TARA
• UK radiosondes
• CNR MW radiometer (scan.)
• UK aerosol in-situ analysis
• GFZ GPS receiver
• FZK soil moisture

• FZK WTR
• MICCY (scan.)
• UV MRR
• UV radiosondes
• Ceilometer
• UV AWS network
• GFZ GPS receiver
• FZK soil moisture

• CNRS WV Raman lidar
• CNRS TRESS =

Aerosol Raman Lidar
IR radiometer , sun ph.,   
aerosol analysis

• LaMP X-band (scanning)
• LaMP K-band (vertical)
• MF radiosondes
• MF surf. flux stations (3)
• MF soil moisture 
• MF UHF prof., sodar
• GPS receiver

• UNIBAS Raman lidar
• UK Doppler lidar
• UK wind profiler
• UK MWR
• UHH cloud radar
• UK radiosondes

• AMF:
RS, MWR, AERI, RWP, WACR,
aerosol in-situ analysis

• Micropulse Lidar
• IfT MWL
• IfT WILI
• HATPRO
• 90/150 GHz
• ADMIRARI (scanning)
• UHH MRR
• GFZ GPS receiver
• FZK soil moisture

Lidars
Cloud radars
Precip. radars
Radiometers
Radiosondes
Sodars
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Supersite Instrumentation

POLDIRAD

Summary

July

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

IOP 5a 5b 6 7a 7b 8a 8b 8c 9a 9b 9c 10 11a 11b 12

No. of CI events 2 8 1 0 3 0 1 * 3 0 6 5 0 0 1

Airborne * no MSG rapid scan data available on this day

DLR DIAL x x x x x x x x

Leandre2 x x x x x x x x x x

Mobile

DOW1 x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

DOW2 x x x x x x x x

SuSiH

WV DIAL x x x x x x x x x x x x x x x

RRL x x x x x x x x x x x x x

Windtracer x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

CloudRadar x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

CNR MWR x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

SuSiR

BASIL x x x x x x x x x x x x x x x x x x x x x x x

Doppler Lidar x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

CloudRadar x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

TARA x x x x x x x x x x x x x x x x x x x x

MWR x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

SuSiM

BERTHA x x x x x x x x x x x x x x x x x x x

WiLi x x x x x x x x x x x x x x x x x x x x

MPL x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

CloudRadar x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

Operation Days of COPS Remote Sensing Instruments: 
July 2007

WP4:
Analyse the diurnal cycle of boundary layer variables 
and relate the result to QPF deficiencies , see also 
WP7.

WP8:
Investigate the small scale heterogeneity of water vapor, 
temperature, wind, clouds, aerosols and their relation to CI

Our goal is a cooperation of  all PIs of remote sensing 
instruments in order to process the data in comparable fashion 
and  to derive new synergetic data products relevant for CI 
process studies at all supersites. .

UHOH DIALUHOH DIAL UHOH RRLUHOH RRL

Strategy:

• Investigate the comprehensive, 4D, high-resolution
remote sensing data set of COPS in detail

• Derive new synergetic data products which are
relevant to CI process studies

• Compare the observations with corresponding
conceptional theories on cumulus parametrization in 
complex terrain

• FZK and UBT sodars (entrance of Murg and Kinzig V.)
• UF sodar (entrance of Rench V.)
• UK sodar (Murg Valley)

• FZK RS station

„Burgundische Pforte“

• UK radiosondes
• UK sodar
• UHH MRR
• GFZ GPS receiver
• FZK soil moisture

• FZK RS station

FZK
• 2 mobile Doppler-On-Wheels (DOWs)

Work Package (WP) 1:
Intercomparison of COPS water vapor 
data, derive bias and RMS errors (in 
cooperation with P. Di Girolamo and 
involved instrument PIs) 

WP2:
Priority list of IOPs for CI case studies

WP3:
Apply higher-order corrections to 
water vapor lidar data in oder to reach 
better than 5 % accuracy

Initiation of Convection Process Studies

UHOH DIAL

 

ExampleExample ofof cumuluscumulus parameterizationparameterization
whichwhich cancan bebe testedtested withwith thethe COPS COPS datadata::

TiedkeTiedke massmass--fluxflux schemescheme
(Tiedke 1989)

updrafts downdrafts
Large-scale

flow convergence
Boundary layer

turbulence

w(t, z)w(t, z) w‘qw‘q‘ ‘ LL vvq(q(t,zt,z)) Convective transport

MoistureMoisture balancebalance atat cloudcloud basebase::

Values Values ofof disposabledisposable parametersparameters cancan bebe determineddetermined ..

Courtesy of G. Ehret, Ch. Kiemle, M. Wirth et al.

CourtesyCourtesy ofof A. Wieser, A. Wieser, 
K. K. TräumnerTräumner et al. et al. 

CloudRadar x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

HATPRO x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

SuSiV

TRESS x x x x x x x x x x x x x x x x x x x x x x x x x

CNRS RL x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

SuSiS

Ceilometer x x x x x x x x x x x x x x x x x x x x x x x x x x

WTR x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

MICCY x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

POLDIRAD x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

WP10:
Employ clear-air echos of DOWs and POLDIRAD for CI

WP12:
Compare case study results with D-PHASE model 
simulations, COPS-GRID re-analyses, and hybrid convection 
schemes in cooperation with the respective projects

UHOH DIAL

MM5

WP5:
Investigate temperature lids in remote 
sensing data

WP6:
Quantify gravity waves by remote 
sensing data 

WP7:
Derive sensible and latent heat fluxes 
by collocated lidars at all Supersites

WP9:
Combine simultaneous
scanning data of water
vapor and temperature:  
RH, θ, θv, dθ/dz, dθv/dz , 
buoyancy, CAPE, CIN

WP11:
Detailed case studies of CI events and comparison with 
parameterization concepts 

ββββββββpar,355par,355
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B: Buoyancy

CNR MWR

IOP 8b
15 July

IOP 13a
1 August

CI CI atat thethe „„NeuriedNeuried BoundaryBoundary““
IOP 13b, 2 AugustIOP 13b, 2 August
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Combined measurements of UHOH DIAL (left) and IMK D oppler Lidar (middle) yield profiles of latent 
heat flux (right).

The different The different approachesapproaches forfor thethe CI CI triggertrigger functionfunction
cancan bebe validatedvalidated

withwith highhigh--resolutionresolution remote remote sensingsensing datadata
ofof temperaturetemperature, , humidityhumidity, wind,  , wind,  andand cloudsclouds..

12:00

12:00

UHOH Rotational Raman Lidar

The photograph shows the convective cell of IOP 8b on 15 July seen from Supersite H.

Values Values ofof disposabledisposable parametersparameters cancan bebe determineddetermined ..

DOW1 and POLDIRAD

Courtesy of F. Madonna and Gelsomina Pappalardo.

Courtesy of M. Grzeschik, F. Zus, H.-S. Bauer,.V. Wulfmeyer.

Courtesy of T. Weckwerth et al.,

(Plots (Plots byby S Pal et al.)S Pal et al.)

(Plots (Plots byby S Pal et al.)S Pal et al.)

(Plots (Plots byby M. M. RadlachRadlach et al.)et al.)


