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Fig. 6 Comparisons of diurnal averages of simulated meteorological parameters in Nanchang city in two study periods,

(a) R,:downward shortwave radiation, (b) T, :air temperature at 2 m height,

(¢) PBLH:planetary boundary layer height,and (d) U,,:wind speed at 10 m height



1R 24 2 2E W (RBIED) ,2022,14( 1) :40-49

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2022,14(1) :40-49 47

SR, BAEWE S B b O R T SR e
LWL PG AN 1R B804 T5 58 B BEADL DR 22 Rt Rk
S A LA, AN R 4 Yo 6 HE T B T s ]
A 2 5 S HERCH AR 2 ) 3 B (G RN 10
km 5 0. 1°) , A A] G2 = A eI SR A i 2

A 1 Ul 2 AL 199 288 43 A B 8, 3 R —
AN T A — e JBE LI i, 3k R A TR %) Sk i
HECIE A3 18] _E ) i A BE 0. R AhE 2T 6 T 7R A
ST (AN [ AE 2 0k AR G IH 4 i) AT
A SRR R O 3 () A ey i 3k )
L TEAE TR = i DX Rl il 22 A e
JEE AT ORI A AR 2%, 3o K B T3 T ) 3k i it 2 <A
S RE T, B4 RO SRR . o T SR T ST IR
M AR ST 1 km B S/ As () RUEE /Y
IO S o 0 FEE 14 30 i 2 A e R L RO
Je AT I I L A MR HE R S R D e 2L
TFE.

1) WRF-STILT # %1 58 % i 6 A5 40 7 B T K
CO, VR FE I /NI AR AR AT, SR 17T P AR AL A %5 i ik
PRI AR S, T L2 38 T v 1) & P 3l 0 1] 56 5 A
DRI, = A P R BE | 1M 1IE 4 (12:00—18:00)
TCsE .

2) 3 35t X o AN BEBE ) CO, e JE SR I A0 A5 41
{H, 25 R B (i i S 30 HE IO PRARAR R — L =)
FRWE AN CO, MR, T — 2% ¥ 1 18] 1)
Ptk it B B I T R BT AR CO, 1Y R HE R = 2
21. 9% FELIUEIFFE b B 430 L2 i B AR L 5 HE
TR e B (TR B Tl AR 7= | K R SR
U5 KA A WRF-STILT #5574 | 3 3% U1 w46y 75 3
RS T HE SR, 2 1845 21K [) VR A9 4 1F 28 50 8 A
AR5 AR BT

3) N RUR 2 AR TAE B NEE J2& 5 800 4 it
Bevfe B 25 S R B R, B AR I A IR 00 U A1 4 5
433, 63x107°F1 432. 06x10°° , {H I AL Fe H A Ky
HERCIE AT . — | =S8 s W i i A2 A e — 2
IR T 0 T R CO, HECEE S B0 Tk
T B, MR T A EENBEWNE RHEE R
2.91x10°°.

S22 3Tk

References

(1]

Seto K C,Dhakal S, Bigio A, et al. Human settlements , in-

[2]

[4]

[8]

[13]

frastructure , and spatial planning [ R ] // IPCC. Climate
Change 2014 ; Mitigation of Climate Change. Cambridge,
UK, and New York, USA; Cambridge University Press,
2014:923-1000

BRI IR, T AR P EE A H AR I T4
s AR [T ], N - SR S R, 2021, 31
(1):7-14

CAI Bofeng, CAO Libin, LEI Yu, et al. China’s carbon
emission pathway under the carbon neutrality target[ J].
China Population, Resources and Environment, 2021, 31
(1):7-14

Hu C, Liu C, Hu N, et al. Government environmental
control measures on CO, emission during the 2014 Youth
Olympic Games in Nanjing: perspectives from a top-down
approach[ J ]. Journal of Environmental Sciences, 2022,
113.165-178

Han P F,Zeng N,Oda T,et al. Evaluating China’s fossil-
fuel CO, emissions from a comprehensive dataset of nine
inventories [ J ]. Atmospheric Chemistry and Physics,
2020,20(19) :11371-11385

Han P F,Zeng N,Oda T,et al.A city-level comparison of
fossil-fuel and industry processes-induced CO, emissions
over the Beijing-Tianjin-Hebei region from eight emission
inventories| J ].Carbon Balance and Management, 2020,
15(1):25

Zhu T,Bian W J,Zhang S Q,et al. An improved approach
to estimate methane emissions from coal mining in China
[J]. Environmental Science & Technology, 2017, 51
(21) :12072-12080

Pk, HESUR, SRR, 45 AU = i X €O, 5 CH,
N HE BAG B  AR E BT (1] AR R,
2014,34(3) :325-334

YANG Dong,SHEN Shuanghe ,ZHANG Mi, et al.Uncer-
tainty analysis on the estimation of CO, and CH, emission
inventory over Nanjing and Yangtze River Delta[ J].Jour-
nal of the Meteorological Sciences,2014,34(3) .325-334
Peng S S,Piao S L, Bousquet P, et al.Inventory of anthro-
pogenic methane emissions in mainland China from 1980
to 2010[ J ]. Atmospheric Chemistry and Physics, 2016,
16(22) ;14545-14562

Saunois M, Jackson R B, Bousquet P, et al. The growing
role of methane in anthropogenic climate change[ J].En-
vironmental Research Letters,2016,11(12) ;120207
Hedelius J K, Liu J J,Oda T, et al. Southern California
megacity CO,,CH, ,and CO flux estimates using ground-
and space-based remote sensing and a Lagrangian model
[J].Atmospheric Chemistry and Physics,2018,18(22) .
16271-16291

Boon A, Broquet G,Clifford D J, et al.Analysis of the po-
tential of near-ground measurements of CO, and CH, in
London, UK, for the monitoring of city-scale emissions
using an atmospheric transport model [ J |. Atmospheric
Chemistry and Physics,2016,16(11) :6735-6756
Staufer J, Broquet G, Bréon F M, et al.The first 1-year-
long estimate of the Paris region fossil fuel CO, emissions
based on atmospheric inversion [ J ]. Atmospheric
Chemistry and Physics,2016,16(22) :14703-14726
Turner A J,Kim J, Fitzmaurice H, et al.Observed impacts



BHIK , 55,2020 437 A5 TS RS B TR CO, W BEAR Ak s il IR 43 #.

48 HU Cheng, et al. Atmospheric CO, concentration and its influence factors during 2020 COVID-19 pandemic in Nanchang.
of COVID-19 on urban CO, emissions [ J ]. Geophysical COVID-19 forced confinement [ J ]. Nature Climate
Research Letters,2020,47(22) :e2020GL090037 Change ,2020,10(7) :647-653

[14] Sargent M, Barrera Y, Nehrkorn T, et al. Anthropogenic [22] Tohjima Y,Patra P K,Niwa Y, et al.Detection of fossil-
and biogenic CO, fluxes in the Boston urban region[ J]. fuel CO, plummet in China due to COVID-19 by observa-
PNAS,2018,115(29) :7491-7496 tion at Hateruma[ J].Scientific Reports,2020,10;18688

[15] Hu C,Griffis T J,Lee X, et al. Top-down constraints on [23] Huang C,An J Y,Wang H L, et al.Highly resolved dy-
anthropogenic CO, emissions within an agricultural-urban namic emissions of air pollutants and greenhouse gas CO,
landscape[ J . Journal of Geophysical Research: Atmos- during COVID-19 pandemic in East China[ J].Environ-
pheres,2018,123(9) :4674-4694 mental Science & Technology Letters, 2021, 8 (10) ;

[16] Hu C,Griffis T J,Liu S D, et al. Anthropogenic methane 853-860
emission and its partitioning for the Yangtze River Delta [24] Han P F,Cai Q X,0da T,et al.Assessing the recent im-
region of China[ J]. Journal of Geophysical Research: pact of COVID-19 on carbon emissions from China using
Biogeosciences,2019,124(5) . 1148-1170 domestic economic data[ J].Science of the Total Environ-

[17] Hu C,Xu J P, Liu C, et al. Anthropogenic and natural ment,2021,750.:141688
controls on atmospheric 8" C-CO, variations in the [25] Wu S G,Zhou W J,Xiong X H,et al.The impact of COV-
Yangize River delta:insights from a carbon isotope mod- ID-19 lockdown on atmospheric CO, in Xi’an,China[ J].
eling framework [ J ]. Atmospheric Chemistry and Physics, Environmental Research,2021,197.111208
2021,21(13) :10015-10037 [26] Wang SY,Zhang Y L.,Ma J L, et al.Responses of decline

[18] WHHI, X HEZ, Wiy s ZMETRR CO, VLR YN in air pollution and recovery associated with COVID-19
Wot ok oR [J]. B8 B 22 22 4]k, 2017, 37 (10) . lockdown in the Pearl River Delta [ J]. Science of the
3862-3875 Total Environment,2021,756;143868
HU Cheng, LIU Shoudong, CAO Chang, et al.Simulation [27] Ding J Y, van der Rondald A J, Eskes H J, et al. NO,
of atmospheric ~CO, concentration and source emissions reduction and rebound in China due to the CO-
apportionment analysis in Nanjing city[ J ].Acta Scientiae VID-19 crisis[ J ].Geophysical Research Letters,2020,47
Circumstantiae ,2017,37(10) ;3862-3875 (19) :e2020G1.089912

[19] Fang S X,Zhou L X, Tans P P,et al.In situ measurement [28] Peters W, Jacobson A R, Sweeney C, et al. An
of atmospheric CO, at the four WMO/GAW stations in atmospheric perspective on North American carbon
Chinal J ]. Atmospheric Chemistry and Physics,2014, 14 dioxide exchange: carbontracker [ J ]. PNAS, 2007, 104
(5) :2541-2554 (48) :18925-18930

[20] He J, Naik V, Horowitz L. W, et al. Investigation of the [29] Boon A,Broquet G,Clifford D J,et al.Analysis of the po-
global methane budget over 1980 — 2017 using GFDL- tential of near-ground measurements of CO, and CH, in
AM4.1[ J]. Atmospheric Chemistry and Physics,2020,20 London, UK, for the monitoring of city-scale emissions
(2) :805-827 using an atmospheric transport model [ J ]. Atmospheric

[21] TLe Quéré C,Jackson R B, Jones M W, et al. Temporary Chemistry and Physics,2016,16(11) :6735-6756

reduction in daily global CO, emissions during the
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Abstract The atmospheric CO, concentrations are mainly influenced by regional sinks/sources and atmospheric
transport processes, thus observations in urban area contain essential information of anthropogenic CO, emissions.To
investigate the effect of COVID-19 on atmospheric CO, concentration and its anthropogenic emissions, this study
chose Nanchang city as the study area and used a priori emission inventory with WRF-STILT ( Stochastic Time-In-
verted Lagrangian Transport ) atmospheric transport model to simulate hourly CO, concentrations from January 24th
to April 30th,2020.In accordance with the government measures to control COVID-19 epidemic ,the whole study pe-
riod was divided into two periods of Level 1 period (from January 24th to March 11th) and Level 2 period ({from
March 12th to April 30th) .Results indicate the model can well capture hourly variations of CO, concentration, but it

overestimated nighttime concentrations due to the negligence of emission source height. During Level 1 period, the
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observed and simulated afternoon (12:00-18:00) CO, mole fractions were 433.63%107° and 438.22x107°, re-
spectively, in which the anthropogenic emissions were 21. 9% overestimated by simulation compared with observa-
tions. While during Level 2 period, the observation and simulation were very close as 432.06x 10 and 432. 24 %
107°.The above comparisons indicate that the CO, emissions can be represented by a priori CO, emission inventory
in Level 2 period,but was overestimated by 21. 9% in Level 1 period,and the discrepancy was mainly due to gov-
ernment measures to control COVID-19 pandemic during this period.Besides,the average biological NEE enhance-
ments were generally lower than 2x107°, indicating a small contribution compared with anthropogenic emissions. The
higher PBLH ( Planetary Boundary Layer Height) in Level 2 period also offset the enhancement in CO, emissions,
which was also the main reason for the close observations during two periods. Our findings can provide scientific
method supports for greenhouse gas emission inversions at urban scale.

Key words WRF-STILT; Lagrangian transport model ; greenhouse gas;urban area



