
ECN-O--07-004 
 
 
 
 
 
 
 
 
 
 
 

  

Eddy covariance measurements of 
CH4 and N2O using quantum cascade 

laser spectrometry on peat lands 
 

P.S. Kroon 
A. Hensen 

W.H. van 't Veen 
 

Presented at the NitroEurope meeting in Paestum, Italy (February 2007) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

August 2007
 



Energy research Centre of the Netherlands

psp-07-001

ECN 
P.O. box 1
NL  1755 ZG Petten
The Netherlands

www.ecn.nl

Eddy covariance measurements of CH4 and N2O using 
quantum cascade laser spectrometry on peat lands

Authors: Petra Kroon, Arjan Hensen and Hans van ‘t Veen

Introduction
A quantum cascade laser spectrometer (Aerodyne 
Research Inc.) is used for eddy covariance measure-
ments of CH4 and N2O exchange over an intensively 
managed peat grassland at Reeuwijk in the Netherlands 
(N 52º01’15’’, E 4º01’17’’). This system runs continuously 
since August 2006 (coverage 87%). Results are shown 
from the fi rst EC-measurements. (Sampling frequency of 
10 Hz, calibra ted, running mean of 120 s, averaged over 
30-minutes, fetch and steady state criteria checked)

•

Conclusions and acknowledgments
N2O and CH4 emissions can be measured continuously 
using a quantum cascade laser. 
Average fl uxes over August to November 2006 were 
464 ngC/m2s and 38 ngN/m2s. 
Uptake of CH4 and N2O occurred.
The help of Mark Zahniser (Aerodyne Research Inc.) and 
the farmer Theo van Eyk is gratefully acknowledged.
The project is carried out in the framework of the Dutch 
BSIK program in cooperation with Wageningen Univer-
sity and VU Amsterdam.
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CH4 and N2O exchange (weekly)

Management:
55 kgN/ha cow-manure in week 37
N2O peak in week 40 with rain event

•

•

CH4 and N2O exchange (30-min)

Average emission:
464±485 ngC/m2s (2.23±2.33 mg/m2hr)
38±64 ngN/m2s (0.21±0.36 mg/m2hr)

•

•

CH4 and N2O uptake

Percentage uptake (none-Webbcorrection):
5% negative CH4 fl uxes
12% negative N2O fl uxes

•

•

0

400

800

1200

34 35 36 37 38 39 40 41 42 43 44

Week 

C
H

4 [
ng

C
/m

2 s]

0

100

200

300

N
2O

 [n
gN

/m
2 s]

CH4
N2O

-10

0

10

20

30

34 35 36 37 38 39 40 41 42 43 44

Week

T 
[C

]

-10

0

10

20

30

R
h 

[m
m

]

Temperature
Precipitation

Eddy covariance measurements of CH4 and N2O using quantum cascade laser spectrometry on peat lands

p.kroon@ecn.nl,  tel: +31224-564308

January 2007

-8000

-4000

0

4000

8000

17-8-2006 17-9-2006 18-10-2006

Date

C
H

4 [
ng

C
/m

2 s]

-8000

-4000

0

4000

8000

0 1 2 3 4

Delay time [s]

C
H

4 [
ng

C
/ m

2 s]

12-9-2006 22:30
12-9-2006 23:00

-75

-50

-25

0

0 1 2 3 4

Delay time [s]

N
2O

 [n
g 

N
/m

2 s]

6-9-2006 13:00
6-9-2006 13:30

-500

-250

0

250

500

17-8-2006 17-9-2006 18-10-2006

Date

N
2O

 [n
gN

/m
2 s]

Optimum correlation at
negative fl ux

Cow-manure (55kgN/ha)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (GWG_GenericCMYK)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
    /NLD ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14172.000 14172.000]
>> setpagedevice


