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1969 - 1972

Air pollution and boundary-layer research

80-m mast at Vlaardingen (’66-’72)

Planning 200 mast at Cabauw
Surroundings representative for NL
No development plans
Flat surroundings

Designed by Rijksgebouwendienst (ir. Anton Auer† 1980)

40 years Cabauw tower



Steel cilinder, 
2 m diameter

47 segments 
5 m high 
4000 kg 

The construction (1)



The construction (2)
guy wires 

at 50, 100, 170 and 210 m 
in 3 directions

6 concrete anchors,
based on sand layer, 15 
meter below



6 Dr. R.J.H. Kruisinga (state secretary of the Ministry of Transport, Public Works 
and Water Management)



The instrumentation (1)

Early days
No instruments on the market to realize the required measurement
accuracy. Instruments and data registration were built at KNMI.

Example: temperature profile with thermocouples.
The required accuracy of 0.01 K in vertical differences imply stability of 
electronics of 0.4 microvolt. A masterpiece of electronic engineering!

The temperature sensor was ventilated
and shielded to avoid errors caused 
by radiation. A masterpiece of 
instrument development!



The instrumentation (2)
Nowadays suitable instruments are available on the market.

However, KNMI is still involved in development of state of the art 
instrumentation, in collaboration with other parties.

Caeli Raman lidar

Temperature 
profile module

MPI – Hamburg
RIVM
KNMI

Temperature profile 
example (expected 
performance)



The instrumentation (3)
Even when available on the market, 
instrument behaviour as well as 
calibration and maintenance
requirements must be well understood 
to create a reliable database which can 
be used for forefront research.

Example: Baseline Surface Radiation 
Network (BSRN)

Recurring calibration activities to 
guarantee traceability to 
e.g. Word Radiometric 
Reference
Regular maintenance to assure 
constant quality



Campaigns
• Since 1995 22 campaigns were 

hosted at Cabauw site

• Permanent instruments at 
Cabauw are the basis. 

• Additional instruments are 
temporarily placed at the site. 

• On: clouds, rain, aerosol, air 
pollution, greenhouse gasses, 
sound light, pollution

• During a number of campaigns, 
research aircraft were used to 
overfly the Cabauw site.
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Advanced 
instrumentation!
(2006)



Cooperation: CESAR
1990 - 2000

Cooperation with IMAU & RIVM on air pollution
… with TU Delft on radar
.. With ECN on greenhouse gasses
Growing interest in remote sensing
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1997: interruption of program, 
major renovation of site.
Time to rethink on Cabauw

2002: CESAR 
Cabauw Experimental Site for 
Atmospheric Research



The results
Papers
• 220 peer-reviewed papers
• 63 KNMI technical reports

Data
Mast data
• 1970 – 1986: 5 complete years
• 1986 – 1997: continuous
• 2000 – now : continuous

Many more data since 2000
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Papers: highlights

• F.T.M. Nieuwstadt (1984) The turbulent structure of the stable, 
nocturnal Boundary Layer
Cabauw observations support a local scaling theory of the 
parameterization of turbulence. Still cited.

• Ulden A. P. van and A. A. M. Holtslag (1985). Estimation of 
atmospheric boundary layer parameters for diffusion application

• R. Boers et al. (2010) Optimized fractional cloudiness 
determination from five ground-based remote sensing 
techniques. 
Development of algorithms for automatic cloud cover detection 
using various instruments, to replace human observations. Won 
the WMO Vaisala award 2012, last week
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Professor Dr Vilho Väisälä Award for an Outstanding Research Paper on 
Instruments and Methods of Observation on October 18 2012, to R. 
Boers et al.



Future?



Raman lidar

Remote Sensing SiteRemote Sensing Site

UV-lidar

Ceilometer

CESAR: 2012

BSRN
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Uit de presentatie van Prof Crewell 



Veiligheid: Beheer van aanwezigheid
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Veiligheid: Beheer van instrumentatie
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