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Monitoring Atmospheric CO, and 6 'C( CO,) Background Levels at Shangdianzi
Station in Beijing, China
XIA Ling-jun'?, ZHOU Ling-xi'*, LIU Li-xin', ZHANG Gen'

(1. Chinese Academy of Meteorological Sciences, Beijing 100081, China; 2. Institute of Atmospheric Physics, Nanjing University of
Information Science and Technology, Nanjing 210044, China)

Abstract: The study presented time series of atmospheric CO, concentrations from flask sampling at SDZ regional station in Beijing
during 2007 and 2013, together with 8C(CO,) values during 2009 and 2013. The “representative data” of CO, and 8"C (CO,) were
selected from the complete data for further analysis. Annual CO, concentrations increased from 385. 6 x 10 = in 2007 to 398. 1 x 10 ¢
in 2013, with an average growth rate of 2. 0 x 10 ® a™", while the 3"°C values decreased from — 8. 38%o in 2009 to —8. 52%o in 2013,
with a mean growth rate of —0.03%0+a~". The absolute increase of CO, from 2007 to 2008 reached the lowest level during 2007 and
2013, possibly due to relatively less carbon emissions during the 2008 Olympic Games period. The peak-to-peak amplitudes of
atmospheric CO, and §"C seasonal variations were 23. 9 x 10 ~® and 1. 03%o, respectively. The isotopic signatures of CO, sources/sinks
were also discussed in this study. The 8 value for heating season I (Jan.01-Mar. 14) was —21.30%o, while —25.39%o for heating
season I (Nov. 15-Dec.31), and for vegetative season ( Mar. 15-Nov. 14) the 3, value was estimated to be —21.28%o, likely
suggesting the significant impact of fossil fuel and corn straw combustions during winter heating season and biological activities during
vegetative season.

Key words ; atmospheric CO, ; atmospheric 8C( CO, ) ; background level; carbon isotopic signature; flask sampling
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Fig. 1 Geographic location of SDZ station and surrounding main cities
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Fig. 2 Atmospheric CO, and its 3"°C values observed

at SDZ over the study period
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Table 1 Monthly means of CO, from July to September during 2007 and 2013 x 10 ~°

Ay 2007 4F 2008 4F 2009 4F 2010 4F 2011 4¢ 2012 4F 2013 4F
372.6 370.0 372.4 375.0 379.1 379.2 383.5
371.2 367.9 371.2 372.6 378. 1 378.2 384.0
9 379.9 376.9 381.8 382. 1 387.3 388. 4 393.8
405 -75
13 430 b
0T 2 - 420 + 1 -8.0
B
T M5t 11 % g BO -85
= o S
# : x 400 | =
S 390 | 14 B & 5 R
o 0 l"',’-, S 3.0
o 390
L=
385 | Y T
380 -
380 ; 370 . P S T TR S T -10.0
2006 2007 2008 2009 2010 2011 2012 2013 2014 1 2 3 4 6 7 8 9 10 11 12

i
FORIEC R CO, FMEE 3500 B U3 CO, R
E 3 SDZ 42007 ~2013 £X5 CO, FEHERFEHEKE

Fig. 3 Annual means and yearly growth rates of atmospheric

CO, at SDZ station during 2007 and 2013
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Fig. 6 Correlations between atmospheric CO, and seasonal

variation of 8'°C recorded at SDZ using Miller-Tans plot
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