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Abstract

The project "Messnetz 2000" for the renewal of the systems in the observing network of the
German Meteorological Service (DWD) includes techniques for the automation of visual
observations. One part of this attempt are digital pictures and movies from video cameras for the
remote determination of clouds, visibility etc.

The DWD today operates a network of 10 camera systems, mainly for evaluation purposes. Each
system consists of one camera in a fixed housing and another camera on a Pan-Tilt (PT) device.
The fixed camera is oriented westward and takes one picture every 15 seconds. Pictures from one
hour are merged to movies in mpeg-code. For every PT-camera there is a site-dependent
schedule for taking pictures of the upper half sphere and of some targets at different distances.
The systems are Linux based, run fully automatic and all products are accessible via browser.

Some of the systems are situated at manned stations. For a one year period observers from a
neighboring station coded clouds, visibility etc. based on pictures and movies. The results of local
and remote coding were compared. Forecasters reported usefulness especially for aviation and
made suggestions for improved siting.

1. Introduction

In the mid 90s the German Meteorological Service (DWD) started to replace old measuring
systems of the observing network. This was accompanied by a significant reduction of observing
personnel. So a main goal of the project "Messnetz 2000" was to introduce new sensors for
replacing eye observations. New sensors like "Present-Weather-Sensor" are tested and will be
introduced. Data from existing sensors like ceilometers will be processed by more complex
algorithms to get e.g. cloud coverage.

Also in the last ten years the number and quality of web cams increased substantially. Therefore
DWD started a small camera network (Weather-Observing-Camera-Network - WeBoKaN). The
aims were to find out how this technique could supplement the new sensors and to get experience
with such systems. Starting in 2000 a small network of 10 systems was set up with prospect of
more systems.



2. System overview

The main requirement for the system was to provide pictures and movies as memomotion. Since
there was no complete system available on the market and the schedule was quite terse, standard
components (commercial-off-the-shelf) were integrated by DWD. Fig. 1 shows the main
components.
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Fig.1: Main Hardware components of WeBoKaN.

The video signal (SVHS) from a Sony block camera is
digitized in a Linux computer by a standard
framegrabber and Open Source Software. Functions of
the camera and the Pan-Tilt-Device are controlled over
serial line busing the VISCA-Protocol. Since the movies
need an update rate of the pictures of about 15
seconds, there is also a fixed camera. Here only
parameters of the camera like focus can be adjusted,
see Fig. 2.

The fixed camera points westward and about 20% of
the image is below horizon as an optical reference for
the users. The movable camera scans the upper
hemisphere and zooms in some targets.

The digital pictures are processed, e.g. tagged with
metadata or a DWD logo and MPEG-Movies are
encoded.

Fig. 2: Outside installation.
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"Warnemiinde-Seestrafie”
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Fig. 3: Single picture with decoded header-information.

Fig. 4: Zoom-series of a target.

Parameters like temperature or precipitation yes/no are gathered by the Built-In-Test-Equipment
(BITE), making it possible to control the wiper automatically and to do an automatic self check of

the system.

3. Comparison of local and remote observations

Stationen:

10028 SPOWST St. Peter Ording

10170 WARSEE Rostock-Wameminde/Seestr
10148 HAMSW A Hamburg-Seewetteramt
10384 BLNRAD Berlin-Tempelhof / Radar
10427 KSTWST WST Kahler Asten

10452 BLGAWS AWST Braunlage

10640 OFFK AL Offenbach-Kaiserlei

10818 KLKWST WST Klippeneck

10908 FBGRAD Feldberg (Schwarzwald)
10962 HPGTRM IfetOBS Hohenpeissenberg Turm

Legende:

T = Trmage + Link auf aktuelles grosses Bild
Mo = Movie : Linle auf alctuellen Film

Farhkodierung: Alctualitst der Produld
nicht dlter als  nicht alter als
20 Minuten 40 Minuten

Thumbnail: Link auf Ubersicht der Produlte einer Station

ACHTUNG:
Karte wird automatisch alle 300 Sekunden emeuert, bis
vom Nutzer eine andere URL gewahlt wird!

; Bei Problemen wenden Sic sich bitte an den

| UHD

% Biite sagen Sie uns die Meinung zu
WeBoKaN

As soon as the first system was
installed the whole staff of DWD
could access the products and
check them for usability.
Additionally comparisons between
on site and remote observations of
cloud amount, visual range, type
and intensity of precipitation as well
as state of ground were conducted.

The results were statistically
evaluated.

Fig. 5: Nationwide overview with
stations marked for comparison.



Evaluation of total cloud coverage
Time period: 01.09.2003 to 31.08.2004

WEBOKAN-Station: Rostock-Warnemiinde Remote Station: Kap-Arkona

WN Total cloud amount from WeBoKaN
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Fig. 6: Comparison of local / remote cloud coverage determination.

In Fig. 6 an example of the comparison is given. The observers in Warnemiinde created their
SYNOP message as usual. In Arkona they used the pictures and movies of WeBoKaN to
determine cloud coverage etc. Assuming a typical uncertainty of 1 octa, more than 90% of the
values are in agreement. This is consistent with results from the other stations.

Generally it can be asserted, that the results are very good for cloud coverage and good for
visibility, if there are good targets. They are not good for state of ground, as well as type and
intensity of precipitation. All comparisons were done during daylight.

4. Noise reduction

At low brightness, e.g. at night, the noise in the pictures increases. This effect reduces the
perceptibility of details and increases the file sizes, because the compression algorithms work
worse. This can be overcome widely if a few pictures are averaged, see Fig. 7 and 8. Since the
pictures and movies are available as files under Linux, they can be modified on site (before
transmission).

Fig. 7: Night-picture single shot (80kB). Fig. 8: Night-picture averaged (8 contributions, 45kB).

5. Outlook

The evaluation will be continued especially at low brightness and for state of ground observations.
With the experience from 3 years of operation Hard- and Software will be tuned to complete the
automatic observations of the other (new) sensors in the observing network of DWD.
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