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Abstract: Based on the measuranent of carbon flux by the methods of eddy covariance and static
chamber/gas chromatogran, a comparion wasmade beiveen the tvo methods in evaluating ecosys
tan regiration overwinterwheat (Triticun aestivum) - Smmermaize (Zeamays) double cropland
and Kobresia humilis alpinemeadown. The reaults showed that under the conditions of obtained data
having good quality, nighttime ecosystam regiration from eddy covariance measuranentwas signifi-
cantly agreed with that fran static chamber/gas chromatogran measurement, with the correlation co-
efficients ranging from 0. 95 1 0. 98, and the daytme ecosystem regiration fran these tvo measure-
ments al® had a good consistency though the static chanber/gas chramatogran measuranent often
produced higher values The daily mean value of ecosystan regiration was significantly different
betveen these two measuraments, but the ssasnal pattern was smilar  For winter wheat-summer
maize double cropland, the difference of mean air temperature inside and outside the chanber was
1.8 , and the daily mean value of ecosystan regiration across thewhole study period was 30. 3%
lover in eddy covariance measurement than in static chanber/gas chranatogran measurament, while
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for alpinemeadow, the difference of themean air temperaturewas1.9 , and the daily mean val-
ue of ecosystan regiration was 31 4% lower in eddy covariance measuranent than in static cham-
ber/gas chramatogran measurenent The variance betveen the daily mean values of ecosystan res
piration obtained fram the two measurementswas higher in growing san than in domant seaon
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Tab 1 Summary of the studied stations
M easurament period
Station Ecosystan Location A I(titt;de Soil M ean M ean /
type m type annual annual Edd :
bl ly covariance
temperature precipitation :
( (mm) method Static/ Gas
chromatogram
chamber method
- 36°57'N, 50 13.1 528 2002-11-01— 2002-11-13—
Yucheng 116°38'E Alluvial, salted 2004-07-31 2004-07-28"
W inter wheat-aum- il
mer maize
double cropland
37°36'N, 3250 -1.7 600 2004-03-10— 2004-03-16—
Haibei Alpine K humilis 101°20'E Mat cryo-od il 2004-12-31 2004-12-16
meadow
* (2003 8 10 ), / Chamber measurement was stopped during the late

growth period of smmer maize (from August o middle October, 2003) due to the over-height of canopy.
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Fig 1 Camparion of nighttme ecosystam regiration measured
with the tvo methods
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Fig 2 Camparion of daytime ecosystan regiration at winter wheat-summer maize double cropland measured with the twvo methods
a) W inter wheat shoot stage (2003- 04- 27) ; b) W inter wheat mature stage (2003- 05- 20) ; c) Summer
maize budding stage (2003- 06- 21) ; d) Summer maize shoot stage (2003- 07- 29).
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Fig 3 Camparion of daytime ecosystan regiration of the al-
pine K humilismeadow measured with the tvo methods '
a) Domancy stage (2004- 04- 15); b) Regreening ,
stage (2004- 05- 15) ; ¢) Regreening stage (2004- 06- 15) ; d)
Grass exuberance stage (2004- 07- 13) ; e) Grass exu- ,
berance stage (2004- 08- 12). 200 m [30] 3
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Tab 2 Ecosystan regiration fran eddy covar iance and chamber measuranents dur ng different growth periods
Ecosystan regiration n
V egetation type Crop Period (mgQ0,- m 2. st
Chanber Eddy covariance
Double cropland W inter wheat Non-groving season 0.027 +0.014 0.026 £0. 011 (2. 9%) 19
Growing season 0.288 +0.134 0.212+0.085(36.1% ") 37
Summer maize Non-groving seasn . . .
Growing season 0.271 +0.101 0.222 +0.083(22.2% ") 19
W hole measurement period 0.217 £0. 155 0.166 +0.109(30.3% ~ ) 75
Alpine K _humilismeadow Non-growing seasn 0.036 0. 025 0.0300.021(21.5% " ") 13
Growing season 0. 160 +0. 073 0.121+0.051(32.3% " ") 35
W hole measurament period 0.127 +0. 084 0.096 +0.061(31.4% " ") 48
* P<0.05; * * P<0.01 The same below. Data in bracket were the relative error

of ecogystan regiration fram eddy covariance measurenents camparingwith ecosystam

- meant there was no data available from chamber measuraments

regiration from chamber measurements
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Fig 4 Camparion of daily ecosystan reiration measured with the o methods
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3

Tah 3 Daily ecosystan regiration fran eddy covar ence and chamber measurenentsaccording to the difference of air tem-

perature between nside and outside the cham ber

Q) W inter wheat-summer maize double cropland Alpinemeadowv (K humilis)
D ifference of
air tamperature Bt . n At ) R2 n
() M ean value Regression M ean value Regression
of At () function ofAt () function
-1gAt<1 0.3 y =0. 748x 19 0.1 y =0.833x" 0.98 15
1<A t<3 1.8 y=0.683x" 40 1.9 y=0.735x" " 0.96 17
3<At<5 3.4 y=0.871x" " 11 3.8 y =0. 685x" 0.63 12
Xy x and y in the function were daily ecosysten regiration fram eddy covariance and

chamber measuraments, regectively.
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