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Spatial and Temporal Variations of Near Surface Atmospheric CO, with Mobile

Measurements in Fall and Spring in Xiamen, China

LI Yan-li, XING Zhen-yu, MU Chao, DU Ke

(Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021,
China)

Abstract: The study on the spatial distribution of near surface air pollutants carbon dioxide (CO,) and particulate matters ( PM) is
essential for understanding the pollution characteristics with mobile measurements. Near surface concentrations of CO,, PM and
meteorological parameters were measured in Xiamen city, China along the route passing through different functional areas using the
mobile laboratory during different time periods of the day [09:00-12:00, 13.00-16:00, 22;00-01:00 (local time) ] in spring
(April) and fall ( November) , 2013. Carbon dioxide, PM and meteorological parameters data were analyzed for the spatial distribution
of CO, in different functional areas and the relationship of CO, and PM, ;. During the study period, the measurements started at the
northern part of the city, across the suburban area and ended at about 60 km in the southern Xiamen. The spatial distribution of CO,
along the road showed a high CO, level in the central area of the city and low values in the outlying areas. Different CO, concentrations
were observed at different functional areas because of the differences in emissions from traffic and industry, the emission and absorption
by vegetation, and meteorological conditions. The concentrations of CO, at different areas fell into the following order: areas with heavy
traffic (477.33 pwmol-mol ™' +6. 11 wmol-mol ') > commercial residential area (454.95 pwmol-mol ' +5.45 wmol-mol ') > the
natural scenic spot (441.01 wmol-mol ™' + 6.24 pmol-mol ™" ) > cultivated land (436.79 pmol+mol ™" + 1.87 pmol-mol™") >
mountain woodlands (434.06 pmol-mol ™' +0. 31 wmol-mol *'). The average CO, concentration in spring 2013 was measured to be

452. 04 wmol -mol ™' +20. 24 pmol -mol =" with the maximum value of 533. 10 pmol-mol ™' at the heavy traffic area in downtown Jiahe
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on April 12, 2013 and the minimum value of 413. 25 wmol-mol =" on April 10, 2013 at the mountain woodland, which is about 23 km
away from the downtown area. The mountain woodland is surrounded by a reservoir and woods and regarded as the background area.
The average CO, concentration in fall 2013 was determined to be 451. 80 pmol+mol ' +21. 56 wmol+mol " with the maximum value of
526.45 wmol +mol ™' at a heavy traffic area of Xiahe road in downtown, on November 19, 2013 and the minimum value of 415. 01
pmol *mol ™" at the mountain woodland on November 10, 2013. This phenomenon was called “CO, dome” by Idso in 1998. In
addition, the CO, concentrations tended to be the highest at night (22:00-01:00) and the lowest in afternoon (13:00-16:00). During
overcast days, the CO, concentrations were generally higher than those on clear days. At different functional areas, differences between
nighttime (22:00-01:00) and daytime (09:00-12:00 and 13:00-16:00) ranged from —0.66-29. 48 wmol-mol ™' in spring and from
-4.01 pmol-mol ~'-33. 69 pmol-mol ™" in fall. The CO, concentrations at the urban and the suburban areas were also different in

spring and autumn and at different time of the day. The CO, concentration was in significant correlation with PM, (R =0.73, P <

0.01) indicating the important impact of traffic pollution on the ambient CO, concentration.

Key words:CO, ; mobile measurements; functional areas; spatial and temporal distribution; Xiamen

AR (CO, ) JE3Z NS B R i W d )
HEESR. A 1750 4 Tl F ADoK, i T ek
BRI KTeAE . E R AR RS R I, KRR o,
e BRI . 25 [E Mauna Loa W G W 2% 5
WRP KA R Co, WE M 1959 4E 1 316
wmol - mol ' 14 % 2011 =) 392 wmol-mol ~'. A it
57K 1990 ~2009 45 BT A+ 5 i il 2= AR A9 4R 5
SRIAKE N T 27.5% , Hp CO, M TTERIT 80% .
2009 4F 12 A BIF M AR BRI A SRR S RE
AR B T o AR TR ) 4 [ T U B R IR A
I fE . S5 7E 2010 4E 4 H 17 HIER
i 45 CO, 55 6 FPiR = SRS N A E TR,
A fif T S L P R T J2 CO, W AN A 5T, ik
B CO, WIHERCE 32 1) 25 [ EUR AR 2 52 11 35 38 5
D AR

WEAD R, sci, Tk, YT
Mo S BE VR T AR B o B b X 3 HE R TR =R
A 4Bk A 208 B i 2= S ARHE 80% . kTl
AHE 2 AE) 2252 AR b ik . s ol
VT A S0, L AN 52 5] 1l LS RS 5 S 0 5
mi. E) H ATk, E MK CO, 1 W 32
SE W R BIF g R s X R H AR b R 2 Y AR
PRI el i R A M AR IR & CO, W A
2t R A I A AR R I ) oy R (H
JE B RE ST A HE X S, 38l b X o 77 7 25 HE
ARS8 5 X3 T A 250 XSk g HE s LA B [
25 () oA AR P , 3 AT AR S sl i i 1) ik
PEATWEIN. E R, A A R AR 0 S sl i T LA
it AR 1) 3 3 14 e 50, (LR ot A 0 92 ) o
Xk CO, shAHER AR R 7

JE 1T A7 S BT i X 2 o ) 2R R T A —
VISR, EL A I B A N A R, L Co,
Ve B AR Ak B A A 0 T FR DAY PN T dn At

F RN Bt SN 5 SN S I M F 3
PR PRAPTRAE 2010 AR A5 I T AR 2EA50) 2 i
FELEAT AR 0 3t DR i T e I >
Bifedbat, b, RHE, EIR, AARE, RN 31
AR T IR A AR M I SIS X ST 2k
BT, S P o A AR A T X T CO, BF
FEIEAR W SCHRA TFRIE. AW 588 1 7 2l i I 1
Jrids, ot 7T AN [ B BE CO, e HE A I 25 73 A1
FHIE, W25 75 2 TR DI RE X CO, W 172 1k
R BRI T il 2 UM Sh A5 B
YA b WA T X8 CO, 1Y sh A HERUAR Ak, B T 4
ik 2 AT T B HEC R EE B

1 RS

1.1 WEiipgek

Wi B 2R P 56 T IR 3 AMATIEUX, 4 R
X (93 TN . WIHLIX (93 J7 N) M AEEIX (58
TN, X S5 X R E B X, RET
JE T A E (353 T3 N) —2F (JE 1T 2010 4F56 75
WA E N DA R AR, SR
T 4 28 MJEE 1A S B Sk K T B 51 T 9 T B 5 B
ZER, 2R 60 km, HAKEEEANIE 1 s, B4k
VEEUF AT « 1 i 20 AS [R] A = ) 28 85 i
PR LR D RUER ST XN CO, W AR
AN SE 4 R T S Tl v A 5 B2k b nT % R A
L) MR FH S AL B33 2 AR K1 = b i) 2K .
1.2 WIXEs 5 m ik

KHE 5 5C o, M=% ( VAISALA GMP343,
Finland ) #5008 K 5 2%, #3224 ( DustTrack 8534,
USA) , /NI 438 ( Kestrel 4500, USA) 25345 3h
W AR . — S AR R s SR (AR A ar
AN B | WAL IR AR A OB IR . T
TERIZLAMERIN RS = KA . 6 ] B — Ui



5 RGN A ;RS IR S T AR AR T M CO, AN 25 0 Al 1673

1 BHENELETE

Fig. 1 Map of Xiamen city showing the location

of the CO, transect route
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Fig. 5 Near ground PM, 5 concentrations measured at different functional districts in Xiamen during the autumn (2012-11) and spring (2013-04)
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