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Abstract; Forest plays an important role in carbon cycle and global climate change. To estimate accurately net ecosystem
carbon exchange (NEE) between forest ecosystem and the atmosphere and understand the ecophysical factors influencing
NEE, it is necessary to study the variation characteristics of CO, storage flux. In this study, the eddy covariance method and
the profile method were used to measure CO, flux and CO, concentration over a warm-temperate mixed plantation in the
Xiaolangdi area in 2008, respectively. The temporal and spatial variations of CO, concentration under sunny and cloudy sky
conditions above the forest canopy were analyzed. CO, storage flux obtained by the eddy covariance was compared with those
derived from the profile method and the diurnal and seasonal variations of CO, storage flux were investigated. The results
showed that the diurnal and seasonal variations in CO, concentration were obvious. In the sunny days of the growing season,
CO, concentrations above the plantation canopy decreased continuously and the minimal CO, concentration appeared at
12:00. After 12:30, CO, concentration increased slowly. However, in the cloudy days, the maximal and minimal CO,

concentrations occurred in the early morning and at about 14:30, respectively. At the annual scale, CO, concentration
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peaked in March, with a value of 370 pwmol/mol. The minimal CO, concentration occurred in August, with a value of 347
pmol/mol. CO, storage flux estimated by the eddy covariance method was 9% lower than that obtained by the profile
method. During the growing season of 2008, monthly mean CO, storage flux was —0.0004 mg CO, m™ s™' and NEE was
-0.091 mg CO, m™s™". At the daily scale, the proportion of CO, storage flux to NEE was only 0.4%. In 2008, CO, storage
flux and NEE were —46.1 and —=1133 g CO, m™ a™', respectively. On an annual scale, CO, storage flux only accounted for
4.1% of NEE. Therefore, at the longer time (daily or annual) scale, CO, storage flux could be neglected when NEE is

estimated in the mixed plantation of the Xiaolangdi area.

Key Words: Mixed plantation; the eddy covariance method; the profile method; CO, storage flux; net ecosystem

carbon exchange
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Fig.1  Diurnal courses of CO, concentration and air temperature in the sunny and cloudy sky days above the canopy of the
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SRR Z TR H BRI AT 35 -0.63 mg CO, m ™ s™", 25 T Baldocchi 25122 75 Y7 WA MK i 1545
H KT Hollinger 25" Baldocchi Fil Harley' "'\ Wang 25 ZEJEHF IE AR AT AS 45 21, X BB R AR IFFE X
BIFD M5 S SR AR AE 25 S R

TN REE | N TIRASHK COLMEAEE T4 NEE XF 5200 FLA K, 1X 55 Haszpra 252 7R 4 TR FR AR AR 25
RG0SR TR EAT AR ADLAE D IR BT MR A L, KT, N TR M Z CO, it {7l
HAEHRUE FIERIR 0,3X 5 Greco Al Baldocchi' ™ 7 4 7 Ak Baldocchi 457! 7E IR AP IR S WAk L R K 4%
SRR I R LTS MR BRI T — B, SRR AR XK P L R 2R bR A R A A U & B, A BRI
ZWE CO, fif A7 2338 it NEE {4l 10%, 2008 4F, A TIRASHK CO, fif 7 & F1 NEE 4358 -46.1 -1133 g
CO, m™? a™ ;COMEAFHE AN ff NEE 19 4.1% . Kt ZER IS ] ( H AR ) RUEE B Al 38 20T /N RIS N TR 3E AR
NEE fif, CO, 57738 i il AZBE AT, AR RE | ARBFSE TS CO, M6 /78 i NEE A9 HL 5 Yu %5 7815
AR BI85 R AT o aR S 2 2K Ll R - ZTARAR I A 45 R
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1 Lloyd-Taylor FF-M¢ 5 #% Hh (19 2 25 070 | 61105 B0 ST A4 7 01 (GPP) MAE S RGN (R,,) IRAE 2
20% ", EFRREE R VR AR S TSR IR VR R AR CO, it A IR 22 HEA T AT A B TR
IR ERNR G OIS CO M7 il i 230 - 2 i il CO, A R A 1 8.5% ,0.6% F1 0.1% . PRI, Sy HEAf 1T
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