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Motivation

Many new CH4 flux analysers
are available on the market

Intercomparison is needed
in order to know if they
agree and how they
compare with each other

Some intercomparison
studies already exist
Tuzson et al. (2010) in AMT

Peltola et al. (2012) in BGD, in review for BG
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Where and when?
The CH4 intercomparison campaign was
organized within InGOS FP7 infrastructure
project

Where: Cabauw, The Netherlands

When: 6.6.-27.6.2012
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Site & instruments
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6 m

~30 m
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Anemometer: METEK USA-1
Gas analysers:
• LI-7500 (LI-COR)

• H2O,CO2

• LI-7700 (LI-COR)
• CH4

• G2311-f (Picarro)
• CH4,CO2,H2O

• FGGA (Los Gatos)
• CH4, CO2, H2O

• DLT-100 (Los Gatos)
• CH4
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Anemometer: METEK USA-1
Gas analysers:
• LI-7000 (LI-COR)

• H2O,CO2

• FMA (Los Gatos)
• CH4

• G1301-f (Picarro)
• CH4,CO2

• FMA (Los Gatos)
• CH4, H2O

• pulsed QCL (Aerodyne)
• CH4, N2O

Site & instruments
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Anemometer: METEK USA-1
Gas analysers:
• LI-7000 (LI-COR)

• H2O,CO2

• FMA (Los Gatos)
• CH4

• G1301-f (Picarro)
• CH4,CO2

• FMA (Los Gatos)
• CH4, H2O

• pulsed QCL (Aerodyne)
• CH4, N2O

CH4 gas analysers:
DLT-100

Los Gatos Research FMA
FGGA

Picarro G1301-f
G2311-f

LI-COR LI-7700

Aerodyne pulsed QCL
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Kroon et al. (2010):
At Oukoop CH4-flux ~15…20 nmol m-2 s-1
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21.6.2012
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fluxflux = 22.4 nmol m-2 s-1

detection limit = 4.1 nmol m-2 s-1

Detection limit
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Detection limit calculated
according to Wienhold et al. (1994)
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Methane fluxes calculated with CEH METEK:

Methane fluxes calculated with UHEL METEK:

Olli Peltola/ Intercomparison of eight eddy 
covariance methane gas analysers



www.helsinki.fi/yliopisto

-50 0 50 100 150
-50

0

50

100

150

C
H

4-fl
ux

, P
ic

ar
ro

 G
13

01
-f,

 IM
AU

 (n
m

ol
 m

-2
 s

-1
)

Median CH4-flux (nmol m-2 s-1)

Number of points: 0138, RMSE: 7.294, r = 0.990

 

 

data
1:1 line
Fit: y = 1.119x - 4.109

-50 0 50 100 150
-50

0

50

100

150

C
H

4-fl
ux

, A
er

od
yn

e 
Q

C
L,

 E
C

N
 (n

m
ol

 m
-2

 s
-1

)

Median CH4-flux (nmol m-2 s-1)

Number of points: 0218, RMSE: 7.377, r = 0.960

 

 

data
1:1 line
Fit: y = 1.059x - 1.864

-50 0 50 100 150
-50

0

50

100

150

C
H

4-fl
ux

, L
os

 G
at

os
 F

M
A,

 IM
AU

 (n
m

ol
 m

-2
 s

-1
)

Median CH4-flux (nmol m-2 s-1)

Number of points: 0218, RMSE: 7.843, r = 0.959

 

 

data
1:1 line
Fit: y = 1.063x + 0.397

-50 0 50 100 150
-50

0

50

100

150

C
H

4-fl
ux

, L
os

 G
at

os
 F

G
G

A,
 F

M
I (

nm
ol

 m
-2

 s
-1

)

Median CH4-flux (nmol m-2 s-1)

Number of points: 0218, RMSE: 3.805, r = 0.988

 

 

data
1:1 line
Fit: y = 0.994x - 0.183

-50 0 50 100 150
-50

0

50

100

150

C
H

4-fl
ux

, L
os

 G
at

os
 D

LT
-1

00
, V

U
 (n

m
ol

 m
-2

 s
-1

)

Median CH4-flux (nmol m-2 s-1)

Number of points: 0218, RMSE: 5.619, r = 0.984

 

 

data
1:1 line
Fit: y = 1.095x - 0.717

-50 0 50 100 150
-50

0

50

100

150

C
H

4-fl
ux

, P
ic

ar
ro

 G
23

11
-f,

 U
H

EL
 (n

m
ol

 m
-2

 s
-1

)

Median CH4-flux (nmol m-2 s-1)

Number of points: 0218, RMSE: 4.496, r = 0.986

 

 

data
1:1 line
Fit: y = 1.045x - 0.481

-50 0 50 100 150
-50

0

50

100

150

C
H

4-fl
ux

, L
I-C

O
R

 L
I-7

70
0,

 W
U

R
 &

 L
U

N
D

 (n
m

ol
 m

-2
 s

Median CH4-flux (nmol m-2 s-1)

Number of points: 0218, RMSE: 18.211, r = 0.783

 

 

data
1:1 line
Fit: y = 1.104x - 9.452

-50 0 50 100 150
-50

0

50

100

150

C
H

4-fl
ux

, L
os

 G
at

os
 F

M
A,

 C
EH

 (n
m

ol
 m

-2
 s

-1
)

Median CH4-flux (nmol m-2 s-1)

Number of points: 0218, RMSE: 4.439, r = 0.984

 

 

data
1:1 line
Fit: y = 0.963x + 0.384

1:1-plots

10.4.2013 13

Methane fluxes calculated with CEH METEK:

Methane fluxes calculated with UHEL METEK:
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Methane fluxes calculated with CEH METEK:

Methane fluxes calculated with UHEL METEK:
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Conclusions

• G2311-f and FGGA functioned most reliably during the 
campaign

• CH4 fluxes from the tested instruments were similar
• Detection limit and instrumental noise were the highest

for QCL, FMA and LI-7700
• Cumulative sums of CH4 fluxes were practically the 

same
• G2311-f, FGGA and G1301-f can measure also H2O (also

FMA after upgrading)
=>cross-interference to CH4 is straightforward to correct

10.4.2013 17
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LI-7700 data logging
problem
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• LI-7700 data was not
saved with high
enough resolution
• Small variation in LI-7700 

measurements was lost

=> this intercomparison does
not tell much about the real
performance of LI-7700
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Data was processed
with EddyUH
(http://www.atm.helsinki.fi//Eddy_Covariance/EddyUHsoftware.php)

Used methods:
• Linear detrending
• 2d-coordinate rotation
• Spectral corrections

• TFLF theoretical, TFHF experimental
• WPL (open: Webb et al., 1980; 

closed: Ibrom et al., 2007)
• Spectroscopic corrections (open: 

McDermitt et al., 2010; closed
(LGR): Tuzson et al., 2010)
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Data processing
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Instrumental noise
(Billesbach, 2011)
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H2O corrections

Root of the problem:
(H2O)ambient  (H2O)LI-7000  
(H2O)FMA

Therefore (H2O)LI-7000 or
(H2O)ambient cannot be used as 
such in correcting FMA CH4 data

Method now in use (Ibrom et al., 2007)

=
+
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(H2O)FMA(H2O)LI-7000

(H2O)ambient

LI-7000 FMA
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Before H2O corrections

After H2O corrections

Fit: y=ax, a=-3.0863e-002 
95 % Confidence interval (-3.3830e-002 -2.7897e-002)
Fit: y=ax, a=-6.8100e-003 
95 % Confidence interval (-8.8410e-003 -4.7789e-003)
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Before H2O corrections

After H2O corrections

Fit: y=ax, a=-3.0863e-002 
95 % Confidence interval (-3.3830e-002 -2.7897e-002)
Fit: y=ax, a=-6.8100e-003 
95 % Confidence interval (-8.8410e-003 -4.7789e-003)

Slope

LGR FGGA (FMI) -6.8e-03

LI-COR LI-7700
(WUR&LUND)

-2.9e-02

LGR FMA (CEH) -1.3e-02

LGR DLT-100 (VU) 7.9e-03

LGR FMA (IMAU) 4.9e-03

Picarro G1301-f (IMAU) -2.1e-02

Aerodyne pulsed QCL (ECN) -3.9e-03

Red cells: Difference to zero is
statistically significant
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