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Fig.1 Vegetation views (a) SACOL, (b) Xinglong mountain, (c) Tongyu degraded grassland site
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Table 2 Instruments and parameters measured from SACOL, Xinlong mountain and Tongyu sites
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Fig.2 Time series of monthly average diurnal cycle of CO, flux at SACOL and Xinglong mountain sites
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Fig.3 Time series of monthly mean diurnal cycle of CO, flux at SACOL and Xinglong mountain
sites from July to September in 2008 and 2009
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Fig.4 Time series of daily average (a) air temperature, (b) soil temperature, (c¢) VPD and (d) soil moisture, and

(e) total monthly precipitation at SACOL and Xinglong mountain sites from July 2008 to October 2009
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Fig.5 Relationships between CO, flux and meteorological elements
(a) M (b) 2K WEE, (c) F(d) HHEEEE, (e) A(E) FHEREE, () F1(h) WHUKIERE . SHIA BRI T2 A ((a) SACOL: * =0.23,
n =892, MBIl :r* =0.13,n=631;(b)SACOL:r* =0.31,n=925;(¢)SACOL:r* =0.27 ,n =892, 2¢[1l1:r* =0.09,n =631; (d) SACOL:
?=0.31,n=906;(e)SACOL:r* =0.44 ,n =892 , 24111 :r* =0.10,n =631 ; () SACOL:r* =0.36,1n =905; (g) SACOL: > =0.22,n =892;
DRI r* =0.02,n =631; (h)SACOL:/* =0.26,n =925)

(a) and (b) air temperature; (c) and (d) soil temperature; (e) and (f) soil moisture; (g) and (h) VPD in summer and autumn at SACOL and
Xinglong Mountain sites. The linear fits are shown ( (a) SACOL: r* =0.23, n =892, Xinglong Mountain: r* =0.13, n=631; (b) SACOL:
”?=0.31, n=925; (¢) SACOL: r* =0.27, n =892, Xinglong Mountain: r* =0.09, n=631; (d)SACOL: * =0.31, n=906; (e)SACOL:
r* =0.44, n =892, Xinglong Mountain; r* =0.10, n=631; (f) SACOL: r* =0.36, n=905; (g) SACOL: * =0.22, n=892;
Xinglong Mountain: r* =0.02, n=631; (h) SACOL: r* =0.26, n=925)
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Table 3 Relationship between CO, flux and meteorological elements for four seasons at SACOL and Xinglong mountain sites
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RLER MXRE BEE MXRE BEE XA 8FE MXR¥ EEE
. SACOL [EBS -0.186 0.001 0.478 0.001 -0.556 0.001 0.096 0.01
i;; 1] 0.045 - - - -0.125 0.001 0.353 0.001 0.086 0.01
s EPN -0.145 0.001 0.358 0.001 -0.206 0.001 0.069 0.05
B ML .
& |a] 0.124 0.001 0.229 0.001 0.093 0.02 -0.076 0.02
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Fig. 6 Time series of monthly mean diurnal cycle of CO, flux at SACOL and Tongyu degraded sites in 2007
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The Analysis of CO, Flux over the Semi-arid Area of North China

XIE Jing, HUANG Jianping, WANG Guoyin, BI Jianrong,

ZHAO Qianfei, ZHANG Mingming
(Key Laboratory for Semi-Arid Climate Change of the Ministry of Education, College of Atmospheric Sciences ,
Lanzhou University , Lanzhou 730000, China)

Abstract: Based on the Eddy Covariance (EC) observation at the SACOL and Xinglong Mountain sites from
July 2008 to October 2009, and at the SACOL and Tongyu degraded sites in 2007, the CO, flux and its relation-
ships with meteorological elements at these sites are compared and investigated. The result shows that both the
SACOL and Xinglong sites are under the same climate system, but there are significant differences between the
monthly mean variations of the CO, fluxes. The carbon exchange of the crops at the Xinglong site is mainly due to
vegetation phenology, while it mostly dependent on the precipitation at the SACOL site. Furthermore, the critical
values of meteorological elements which have influences on the CO, fluxes at the both sites are low, and it will have
some negative effect on the CO, exchange if the meteorological element exceeds its critical value. The CO, uptake in
daytime and respiration in night at the Tongyu degraded grass site are obviously greater than that at the SACOL site
during the period from January to August in 2007. Although the less precipitation at Tongyu in 2007, the CO, up-
take is not less than that at SACOL site as expected. Additionally, the critical value of each meteorological element
is significantly greater at the SACOL site than that at Tongyu, when the CO, uptake reach the peak. This indicates
that the regulating capacity of the degraded grassland to the climate change (e. g. global warming) at the Tongyu
site is stronger than that for the sparse vegetation at the SACOL site.

Key words: Semi-arid area of north China; CO, flux; Land-atmosphere interaction.



