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• BSIK KvR Mitigation Projects
• Role of KNMI
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Introduction

• Understanding the C-cycle
• Monitoring C-fluxes (scales)
• Monitoring impact of measures

• Space based component
• Land based component (Ecosystem and 

Atmospheric components)
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Global Sites
Ecosystem observation sites

Atmospheric concentration sites
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Led by: Philippe Ciais (Laboratoire des Sciences du Climat et de 
l'Environnement, CEA-CNRS-UVSQ, France)

Goals

• Observations to understand the present state and predict future
behavior of the global carbon cycle and greenhouse gas emissions

• Monitor and assess the effect of carbon sequestration and/or
greenhouse gases emission reduction activities, including attribution of 
sources and sinks by region and sector 
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Selected by ESFRI as one of the vital new European Research 
Infrastructures for the next 20 years.

Build on experience in AEROCARB , CARBOEUROPE, 
NITROEUROPE and CARBOOCEAN.

contributes to IGCO. 
fulfils the monitoring obligations of Europe under the UNFCCC.

covers part of the ECVs as defined for GEOSS 
partnership with IGACO and IGCO.
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European Sites
Ecosystem observation sites Atmospheric concentration si tes
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ICOS_NL (Han Dolman, VU)

Partners:
Eddy Moors (Alterra)
Harro Meijer (RUG)
Alex Vermeulen (ECN)
Maarten Krol en Wouter Peters(WUR)
Thomas Roeckmann (IMAU)
Sander Houweling (SRON)
Fred Bosveld and Henk Klein Baltink (KNMI)
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ICOS_NL

• High resolution network in the Netherlands as part of ICOS_EU.

• 14C analysis centre (RUG) for estimating the fossil fuel contributions to 
the increase in greenhouse gas concentrations. 

• A data quality assessment and quality control centre (Alterra) for flux 
(ecology) observations. 

• Very high resolution assimilation and modelling system (WU) to determine
variations in greenhouse gas sink and source strength at the scale of 
European cities, provinces, and nations. 

• With ICOS-NL, the Netherlands is well prepared to take a leading role in 
ICOS
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ICOS_NL



KNMI KS-AK 9 December 2008

ICOS_NL
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BSIK KvR ME1 and ME2 
(Precurser of ICOS_NL)

Contribute to the multiple constraint approach of the GHG 
emissions mitigation cluster

ME1

Establish a system that allows the best possible bottom-up 
estimate of the GHG balanceof The Netherlands

ME2

Establish a system that allows the best possible top-down 
estimate of the GHG balance of The Netherlands
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Improve emission maps
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Ecological exchange sites

•Horstermeer
•Oukoop
•Langerak
•Stein
•Cabauw
•Molenweg
•Haarweg
•Loobos
•Lutjewad

At all station CO2 flux

At some stations 
Quantum Cascade 
Laser for CH4 and NO2 
flux

LD40

scintillometer
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Variability of annual CO2 Exchange from 
Dutch Grasslands
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Haarweg Cabauw
Horstermeer Leliestad
Fochtelooerveen Haastrecht
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Assimilation model 
calibrated on multi year
observations

- 8 grassland sites
- peat, clay and sand
soils
- net ecosystem
exchange

- Peat soils are source

C. M. J. Jacobs et al. (2007). 
Biogeosciences, 4, 803-816.
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Atmospheric component.
Aircraft CO2 and meteo

4 tracks over NL

One track each week
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Stations in operation:

1. Wageningen: 2005-2008

2. Speuld: Oct. 2006-2008
3. Maas-Waal: Sept 2003-2008

4. Lutjewad: May 2006-2008

5. Bonn: July 2006-2008
6. Cabauw: Jan 2008 - 2008

1

2

3

4

5

6

Scintillometer network
WUR en KNMI
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XLAS 9.8 km path IJsselstein TV tower- Cabauw tower (60 m heigth)
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Boundary layer height network from 
ceilometer network

• Goal : provide time series of 
BLH to study spatial and 
temporal variation

• July 2007 – July 2009

• Local storage of backscatter 
profiles at 7 stations

• Collocation with 
scintillometer locations of 
WUR and KNMI

LD40

scintillometer
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Boundary Layer height from KNMI Ceilometer 
Deelen
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The role of KNMI

• CO2 surface flux station Cabauw

•CO2 flux profiles along 200 m mast

•Transport properties ABL is crucial 
for inverse modelling at (sub) national 
scale

• Hosting of partners (ECN with high 
precision GHG concentrations)
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Diurnal and vertical variability of the sensible heat and 
carbon dioxide budgets in the atmospheric surface layer
Casso-Torralba et al. (2008), J. Geophys. Res.
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Assimilation of Atmospheric Boundary Layer
Observations in Single Column Atmospheric

Models

Goal:

Obtain consistent atmospheric boundary layer datasets  
for atmospheric profiling stations like Cabauw

Apply to the GEWEX-CEOP reference sites 
Cabauw(KNMI), Lindenberg(DWD) and Sodankyla
(FMI).

Including surface fluxes, boundary layer height and 
boundary layer structure.
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Current status

• Use of 2D (time + vertical) data-assimilation technique to 
estimate the soil heat flux at the surface;

Status: paper accepted Ronda R. and F.C. Bosveld, J. Appl. Meteor. 2008;

• development of dynamic 1D column model: 1D physics + 
dynamical tendencies from 3D RACMO model;

Status: ready

• Prototypeof an ensemble Kalman filter to optimize 
parameters of the dynamic 1D column model. 
(Following Hacker J.P. and C. Snyder (2005). Monthly Weather Review)

Status: prototype available, testing is underway
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Ensemble Kalman first test run

- 50 members
- Albedo and roughness length as adjustable parameters
- Assimilation of 2 m air and dewpoint temperature

Future work:

-Test system
-Decide on adjustable parameters
-Decide on assimilated observation
-Apply and evaluate for Cabauw
-Apply and evaluate for Lindenberg and 
Sodankyla
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Conclusions

• ICOS concept is supported at the European level

• ICOS_NL not (yet) supported at the National level

KNMI contributes with:
• Cabauw
• ABL observation
• Assimilation and model development for transport 

properties of the atmosphere


