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Abstract: Eddy covariance is widely applied in obtaining ecosystem carbon and water fluxes.
However in open—path eddy covariance system the instrument may heat up the environment
and introduce uncertainties into the data. To scale the instrument heating effect three typical
ecosystems in ChinaFLUX i. e. Changbaishan temperate mixed forest ( CBS) Haibei shrub
meadow ( HBGC)  and Dinghushan subtropical evergreen broad-eaved forest ( DHS)  were
selected and the instrument heating correction effect on the estimation of the carbon and water
fluxes was analyzed. Instrument heating correction had no significant effect on the ecosystem en—
ergy balance closure and water flux but decreased the net ecosystem production ( NEP) of CBS
and HBGC during their non—growth season significantly and led to a decrease in the annual sum
NEP of the two ecosystems. However no evidence was observed that heating correction affected
the NEP of DHS. The decrement of NEP was strongly affected by annual mean air temperature.
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In CBS ecosystem

the NEP decreased by 7. 7% —10. 4%

much lower than that ( 76. 6% —

85.2%) in HBGC ecosystem. The significant decrease of NEP in HBGC ecosystem could be due
to the remarkable change in NEP during night which in return could increase the ecosystem’ s

respiration ( RE) . Therefore

it would be necessary to fully consider the effect of instrument

heating correction on the accurate estimation of carbon budget in temperate ecosystems.
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Table 1 Basic information of the studied sites
(°N) (°E) (m) (<€) ('mm) (m)
CBS 42.40 128. 09 738 3.6 695 40
HBGC 37.67 101. 33 3293 -1.7 570 2
DHS 23.17 112.53 300 21.0 1956 27
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Table 2 Energy balance closure in daily scale under different data processing programs
ChinaFLUX (1) (I (1)
s R R
CBS 0.79 0.83 0. 81 0. 80 0. 80 0.83
HBGC 0.85 0.83 0.89 0.61 0.89 0. 65
DHS 0.70 0. 68 0.71 0. 68 - -
( H+LE) ( R,-G) R
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Fig.1 Dynamics of carbon budget and its component under different data processing programs
I ChinaFLUX I 1] )
3 NEP t
Table 3 Paired-sample z-test of NEP under heating correction or not in different time
CBS HBGC DHS
n 5851 1418 2695 1391 5919 1666
13 43.62 11.99 8.00 39.02 0 0
14 0 0 <0.01 <0.01 >0. 40 >0. 40
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1 DHS 0 4 2
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Table 4 Changes of annual sum of carbon and water fluxes under heating correction
CBS HBGC DHS
NEP RE GPP ET NEP RE GPP ET NEP RE GPP ET
(I -7.72  -0.45 -2.07 0.14 -76.61 17.12 -1.67 0.25 0.1 0.2 0.2 -0.3
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Fig.2 Relationships between NEP with heating correction and that without heating correction in daytime and nighttime
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