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13C-based Sources Partitioning of Atmospheric CO2 During Youth Olympic Games,
Nanjing

XU Jia-ping 2, LEE Xu-hui %, XIAO Wei'?, CIREN Wang-mu %, WEN Xue-fa 4, LIU- Shou-dong *?,
DU Xue-ting 12, CAO Chang %2

(1. Yale-NUIST Center on Atmospheric Environment, Nanjing University of Information Science & Technology,
Nanjing 10044, China; 2. Collaborative Innovation Center of Atmospheric Environment and Equipment
Technology, Nanjing University of Information Science & Technology, Nanjing 10044, China; 3. Nyingchi
Meteorological Administration, Nyingchi 860000, China; 4. Key Laboratory of Ecosystem Network Observation
and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences,
Beijing 100101, China)

Abstract: Observations of urban atmospheric CO2 molar fraction and its 13C isotope composition (§*3C) is of great
importance to interpret the effect of anthropogenic and biologic sources on local or regional carbon cycle.
High-frequency in-situ observation on atmospheric in urban airsheds was performed during Youth Olympic Games
(YOG) in Nanjing. The hourly, diurnal and daily differences of CO2 concentration and its §'3C between the period
with and without temporary CO2 emission controls were compared. The results showed that short-term emission
reduction measures can cause 21106 decrease in atmospheric CO2 concentration in a regional and short-term
scale. The reduction of coal combustion during YOG in YRD was about 5%. The overall isotopic signature of
local surface sources 8'3Cs in Yangtze River Delta (YRD) are determined by Miller-Tans, and the isotopic
signatures of anthropogenic and natural sources in YRD are also determined based on literature investigation.
According to the above results, the surface net CO: flux, plant flux and anthropogenic flux in YRD are quantified
using mass-balance equation. The CO2 emission from cement production (non-energy industrial process) is the key
human factor of high atmospheric 5'*C of CO2zin YRD during summer (2.36%o). The plant effect can offset 23% to
39% anthropogenic CO2 emission in YRD during summer. In these study, we try to provide new solution to
partition carbon sources in urban areas by combining top-down atmospheric observation and traditional IPCC’s
emission inventory.

Key words: urban atmospheric carbon dioxide; high-frequency in-situ observation; stable isotope §3C; Youth

Olympic Game; Yangtze River Delta
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Fig.1 Schematic design diagram of the in-situ measurement system.

1.2 CO2 FFUIR S 3 813C FEE

NN R e HE SR A Tl FEHEBGE T IPCC HERUEE H /0%, 5% COL HEBUE 1 13C
(BRI CA SCEREER 1) He 1, 8BCrE s A A VR AN AR RISV #6 Tk I REHFA ) 812C
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R LA RS TV CO HFEUIE Y 81°C i S & CO2 HUIEAL A = M AT 5L HBIX 5 SN
N CO, HIHFE L
Table 1 The §*3C values of CO- sources from fossil fuel and non-energy industrial processes and

the percentage of each source’s COz emission in total anthropogenic emission in the YRD and

Nanjing.
S3C 1%  HERARKY  CO R L 1% SCHk
HEE K=£ P
B -25.46 1.98 70.0 52.3 [19,46]
R -28.80 2.98 2.1 11.4 [47]
S -29.80 3.16 3.2 1.6 [19]
R -28.93 3.24 2.1 0.3 [47
RIS -39.50 2.09 2.7 5.0 [29]
W RIS -31.70 2.98 0.7 0.2 [19]
Ak -24.58 3.27 8.7 12.7 NS
FHAX -24.82 1.35 15 0.7 NI
B -28.50 1.06 9.0 15.9 NI
Kk 0.20 0.468 9.0 36 [38]
it — 100 100 —

D HRABOEET IPCC J5ik. FRE AR Y A TH 550 45 1) A RE U T AR T HE L)
COx Y. Hr, MR TIHI RS (L CO2 1) HALN kg » m3, HoAhHESIR ) HAr
(PA COz i) #FN kg » kg

2 K= b XA E SR CO2 HEBOR I EL ) L FR A 81°C 1.
Table 2 Isotopic composition of surface CO, sources and their percentage of contribution in the

YRD and Nanjing.

o K= B At
HERR
313C /%o Ee#l 1% 313C /%o Eb#l 1%
AR (BR7KJe) 8BCe -26.07 91.0 -26.42 96.4
JKIE §8Cc 0.20 9.0 0.20 3.6
BNHHER 8183Ca -23.71 100 -25.47 100
TEAR L §13Cp -28.2 — -28.2 —

1.3 88Cs THH S N IR

BT R E T RE[AR(L) ~(2) 1, 3T KA CO2 MMN{E (ca) AT LA H7 53 KA B AE (Co)
X IFH TR R (Cs)o cs BB T XA N NIES B IRER TTRRE, X RIFY 8 NI Jgix £eis
FEHETBCR AL P 3504

c, — ¢, *cg (1)
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O TR Z A . Horb, SRR A TAeEEk 4 I 28R MLO A HR B2, R
FI 3 AN H W Eh P b3, RIS A0 H At i H RSP E AR 240 A i R .

AR H Miller-Tans 757 [ A 2(3) IHH AR T KRS oTdikiE VR & 61°C 8, MR R
e CRJEAI SR CO SRR IR & PSRRI Keeling EI[A(4) ], Miller-Tans J75i%%
FEA TR R AR LI S T, X R KN B B R A% | i A e R R B K X 3
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FEH, ABFFUE F AR )5 S E SR TR = A X IR EARER CO, HE
W, bR . Horb, FARRS CO HEBURIE R, NS bR LK =
FATEURA, BAmg « (m? =) Lo BRyKIE T FE LM BT AR (Fe)\ 7K e HE
B (Fo) RUEMEHER (Fo), =HZAMUNMEHER (Fs); §18C fUERAFHERBIR I R
Moy, FTREXHEE Fe. Foo Fpfl Fs HF, FHERBCRIEIA S HEBIR 1 13C 4150 (H REF
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FetFo+R =R ()
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1.4 CO, X I BT BRI UE 43 H7
N T I TC HARIX I8 CO, MHFBCRIR,  AHIF 78R FH RA% W1 H VR & Sk 1 i A5 2
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Fig.2 Time series of hourly mean COzand 6*3C during YOG period.
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525 Fig.3 Diurnal composition of mean CO2and §*3C during YOG period.
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530 Figure 4. Application of the Miller-Tans method to all valid midday (10:00-16:00) data
531 obtained during YOG
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Figure 5. Map of the Eastern China showing PSCF grid values of CO; during the period.
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