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Cloud base height and cloud cover are important

for

e Weather reports on airports (METAR, SPECI, ..)

« Auviation forecast for aircrafts which needs visual flight
conditions (rescue helicopters, ...)
required accuracy <30 m

Big challenge for the future, because of the

automation of weather stations

o Automation of all 183 weather stations of DWD until
2021

« Automatic generation of airport reports (METAR) until
2021
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What do we want to know from such comparison?

For different clouds- and weather conditions, especially for very
low clouds:

1. Detection rate, false alarm rate of different systems
2. Cloud base height differences

3.
4

. Differences in backscatter profiles (especially at lowest heights)

Repeatability (comparisons of the same instrument type)

Difficulties:

1.

2.

No independent reference providing information of cloud occurance
and cloud base height

No general definition of cloud and cloud base height
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Fog dissipation, Cu hum, Cb heavy

rain, moderate rain/virga
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Erroneous detection of low clouds
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Erroneous cloud d

etection by CS13
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For well defined water clouds

« the detection rate of all systems is similar (except CHX-LMU)

« there are systematic differences of cloud base heights, cloud base
heights of LUFFT systems are about 30 .. 60 m lower than cloud base
heights of Vaisala systems CL31, CL51; LD40 and Campbell systems
represent the average

« Similar results for very low clouds (overcast), but differences in detection
rate for scattered clouds

* |n situations of very wet boundary layer CHM's and CL31's tend to detect
erroneously clouds

* Inrain very large cloud base differences between the system

« During fog dissipation cl31,51 show the most realistic values, Campbells
cloud base heights look artificial

« Campbell ceilometers tend to analyse aerosol layers as clouds (during night)

16




Summary, cloud base differences
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Scatterplot between Lufft CHM Devices

Scatterplot between Lufft CHX Devices

Scatterplot between Vaisala CL31 Devices
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Example of erroneous cloud base heights (hft), : g
.. Deutscher Wetterdienst
NlnjO, 24082015 Wetter und Klima aus einer Hand N ‘

1133@ 00 1780 55 130145

110

8070~ 0 1 0o
Mgy 80 95 ...

L

o
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Wetter und Klima aus einer Hand

6 different ceillometer types Deutscher Wetterdienst E

' Vaisala

o Vaisala
= CL51 CL31

CS135 1XxMOL 1xMOL

2xCampbell IXCG 1xRUB
LUFFT

Vaisala LUFFT & CHM15kx

LD40, WHX CHM15k = 1x| MU

2XxMOL/RAO 2XMOL 1xMOL
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Deutscher Wetterdienst g
Wetter und Klima aus einer Hand N ‘

Categorization of cloud and weather conditions

N o g &

Stratocumulus without drizzle or rain, 7-8 Sc

Cumulunimbus/Nimbostratus/Stratus with rain, 7-8Cb/Ns/St rain
Low Stratus without rain, vv > 1 km
Low Stratus with rain, vv < 1 km
Cumulus hum/med, 3-7 Cu
, fog dissipation
Cirrus, 7-8Ci
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