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Abstract  In recent years forest areas in China increased largely thanks to afforestation. The plantation area accounts
for 30% of the total forest areas of China. To understand the potential carbon sink of the plantation CO, flux was
measured continuously from 2006 and 2007 using the eddy covariance technique in a 30-year-old mixed plantation

Quercus variabilis  Robinia pseudoacacia and Platycladus orientalis in a hilly area of the North China. The results
showed inter-annual and seasonal variations of net ecosystem carbon exchange NEE were obvious. However the diurnal
variation was only remarkable in the growing seasons from April to October . Daily NEE ranged from -27.1t0 8.1 g
CO, m *d™" in 2006 and from —24.4109.8 g CO; m *d "' in 2007. Monthly mean CO, uptake peaked in May in 2006
and in July in 2007. The magnitude of CO, uptake during the growing season accounted for about 96% of the whole year.
Annual net carbon uptake in the plantation was 549.1 ¢ G m “a ' in 2006 and 445.4 ¢ G m “a ' in 2007. Carbon sink
in the mixed plantation was notable and its inter-annual variation was significant. Drought in spring of 2007 was the main
reason that led to a significant decrease in net carbon uptake in the mixed plantation.
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1
Tab. 1 Annual and seasonal carbon uptake by the mixed plantation and meteorological factors
Net carbon uptake
Date PAR/ Air temperature/ VPD/ Precipitation/
Mean/ Total amount/ M} m~*d! < hPa mm
gm 2d7! g m?
2006 -04 - 10 -2.48 -531.6 6.2 21.8 10.0 300. 8
2006 — 11—2007 - 03 -0.11 -17.5 3.5 5.7 6.3 35.8
Mean -1.50 5.1 15.1 8.7
Total -549.1 336.6
2007 -04 - 10 -1.99 -426.0 6.5 21.4 11.8 393.9
2007 - 11—2008 - 03 -0.13 -19.4 3.8 6.4 5.4 89.5
Mean -1.21 5.3 15.1 9.1
Total -445.4 483.4
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NEE
P <0.01
2 NEE
Tab. 2 Comparison of NEE between different forest ecosystems gGm’a
NEE
Type Species Age/a Site Location Period Reference
Range Mean
. . New 42°52" N
Pinus radiata 8 Zealand 172°45" £ 1995 -590  Arneth et al. 1998
36°02' N
Pi eda 1 1 - Law et al. 2002
inus taeda 7 Duke America 79°08’ W 998 538 aw et al. 200
i 044’ 2004
Pinus . pi .I\/[lll).cez(tl“foresl of 20 Qianyanzhou T?Si?)?) ,NE 2003 -553 Liu Yunfen et
inus massoniana Pinus elliottii China . 2004
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35°01" 2006—  —549 ~
forest of Quercus wvariabilis  Robinia 30 Jiyuan 370 ,N 006 49 -497  This paper
; . . - 112°38" E 2007 -445
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Planation S - 4 45°20' N 2004— _ ‘
Larix gkaempferi 35 Laosban 127934" E 2005 146 Wang et al. 2008
China
4 Kiryu  34°58' N 2001—  —477 ~ 479 Takanashi et
Chamaecyparis obtusa Japan 135°59" E 2002 -480 al. 2005
. - . 42°44" N 2001—  -164 ~ .
Larix kaempfert 45 Tomakomai 141931 E 2003 _249 -212  Hirata et al. 2007
Japan
. 42°43" N 2002— .
Pinus bungeana 65 Turkey 79040 W 2003 -196  Arain et al. 2005
Canada
°08" N -198 ~
Mixed  forest of Quercus rubra and 50 Takayama ?27225, E 2000 239 -254  Saigusa et al. 2005
Betula platyphylla Japan i ’ .
Natural
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. L Changbai 42°24' N 2002—  -169 ~
Mixed forest <')f P.  koraiensis and 200 Mountains 128°05'F 2003 187 -178  Guan et al. 2006
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