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Abstract: Based ‘onzhigh-precision online atmospheric CO, concentration measurements from the Shenyang
Urban Ecosystem Station from June 2023 to May 2024, the REBS (Robust extraction of baseline signal)
algorithm is employed to separate regional background and pollution data. The influence of regional transport
on atmospheric CO, concentrations in Shenyang is analyzed using surface wind field data and Meteolnfo
statistical software. The contributions of fossil fuel combustion emissions and ecosystem emissions/absorption
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to CO, concentration are estimated according to carbon conservation principles. The results show that the
average CO, concentration at Shenyang Urban Ecosystem Station is 477.2 <10, with background and
pollution concentrations averaged to be 474.9 <10°® and 519.4 =10, respectively. High-concentration CO, air
masses affecting Shenyang originate from the southwest in spring and summer, and from northwest and
southwest in winter. The potential CO, emission source regions throughout the year are mainly distributed in
most parts of Liaoning and Jilin provinces, southern Heilongjiang, eastern Inner Mongolia,
Beijing-Tianjin-Hebei region, Shandong Peninsula, and the Yellow Sea and Bohai Sea areas. Compared to
fossil fuel combustion emission in other seasons, the fossil fuel combustion emission contributes more
significantly to the atmospheric CO, concentration in Shenyang during autumn and winter.

Key words: CO,, REBS concentration screening, regional transport, distribution of potential emission sources,
guantitative estimation of carbon emission
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Fig.3 Seasonal variation of wind direction, wind speed, and CO, concentration at Shenyang Urban Ecological Station from June

2023 to May 2024

(a) spring, (b) summer, (c) autumn, (d)winter
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Table 1 Seasonal variation of CO, trajectory clusters at Shenyang Urban Ecological Station from June 2023 to May 2024

S BRI PR i H/% CO KA TR/ X 10° B COp THIUEIX 10°°
1 52 14.61 459.1426.1
2 70 19.66 4835+23.6

H#E 3 117 32.87 47594238 473.6+285
4 29 8.15 481.4427.3
5 88 24.72 468.7+35.4
1 132 36.26 4649344
2 129 35.44 446.8+32.3

H7F 457.0+33.9
3 35 9.62 446.6+30.4
4 68 18.68 465.3+31.3
1 9 25.00 49444295

KZE 2 129 35.83 488.2+325 490.4+32.2
3 141 39.17 490.7433.5
1 79 21.94 506.7+25.1
2 136 37.78 518:2+23.7

AF 3 37 10.28 496.2:-18.5 509.6+27.5
4 42 11.67 502.9436.1
5 66 18.33 507,0+31.3
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HEBCE T R (WPSCF {£=0.6) XK KR/ MRS B FE KF, £F. FF,
KA CO, Y ARG X T B A AL 5 MORER . BBV MAZ T AL, ASEEARHER. SUEERHIX . IL%R
By LA o R B Je (EHE O IX L B ARAEIL T P U B B AN SR, I ZE CO, ok
V5 2 BB VLA A 1A X ) N TG S HEI S i, B 20 it XOKIR A R 2 FRIK CO, fEK T HIHE
fErE, RIS ST it — PR CO IR, MIMAE CO, MUK (BEEMskE %, 2011) . &K
F KA CO, B AEHBR X £ E AR B, S I SIRE N SEE S5 . SR, S0,
SRIETLVRFGHR, LR AR WZRPUEE. 2B IX ;. &FF COp IR X 70 A tb i s, 2 0 Ai
FEA S I TR BRI T a0 T A X LT AR RS . BT, VERH
X KR COp WA HFBORIX FEZIAGAEIL T KRB TAKEL FRIBTTR AL NSRS, mUAsEh
D<o R By A e b X, 0 PR AE HEBCIR X AT AR R DU S (L 2R P BB L A St (P 233 T
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CO HFEZR AR e (5k77, 2011) o BRIULHEEFL 7 #T CO, A1 CO FHEHCIE AT LA N 9 HE A
FEWNIEE RS CO WRFEIITTRRFEE (FhRIRAE, 2022) o TKEIHS (2021) 7EXf 2018-2019 4]
Ul RS, CO A1 CO MABEHEURIT 7T rv, AR B3k <y 1L i A Y 57 328 /NI LA JB2 5 R 2 I 21 22 1o - B4 3 F)
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AW FEHET UL EIVERE I HBIX KRS CO, BEAT AR B, 4 2023-2024 PLPHHLX K< CO, 1 CO
B/ INEE WA FBE 5 R S B 221 28 3o T SR BT T SR PE ZE L N & IR FHREE (ACO, MIACO) , H
BN ACOACO IHAA () AE AR TTIRLL, - AAZEI rPIMH (139.71) HEAFHL
6 CREEEZE CO LMD , 5 CO SHMREMTE, 5 HAAaREMALeHER Y CO R ¥4 CO,
ST B2 93 25 A AT RRHER G HE TR COL IR IE, T 5 AR COL IR I B IC N AES RGEH) CO KL
VLPH %22 ACO, FIACO MIH AFEARSCK 306, HR RN 043, @I EIEHN 0.01 B HEMLR. &
2 R, ACHIREHRBEHERU™ A () COL IR T Bl 7E 91.94~131.78 X 10° 2 ], k. KZALATREHRBHE
ORI B2, XAE T CO fl CO 7ERK. AZ= M1 T BRIF A R} A4 i ke DL K AL 7 3
TR (HIRHS%E, 2016) ARG T, B KERNME, FERIUNK CO, MRS ;
K. BENIEM, UHBCO HE. XEMTHE. KFHEWA KKK, o EHEE SFEESRAN
BRI RE s, 4. FEMNMRE AR (5Kk5%, 2011) .

3R 2 2023-2024 IR T 7S U CO, (LA PARHAKRHE N S 7SR GUETHR B
Table 2 The CO, concentration from fossil fuel combustion emission and ecosystem‘carbon budget at Shenyang Urban

Ecological Station from June 2023 to May 2024

= A R G107 AR e HE <107
HE 16.74 91.94
H7E -53.41 108.18
K -46.9 123.7
KT 31.44 131.78

3. diw5itit

(1) VERIR AR 25T CO, I HAR LI RIUNIE R E LA, R EF I RMRHE, CO,
Y FEE R R 5 R i R BB ANNC Ok FE T B KM B/ MESITE AT B, 43030 522.4 X 10°°,
501.5X10°, HAKIE B EIMMA T m . ERRIORE, S50UF CO, W HAMAR (4%
CO, IR o) B3 COLIREEAR) HeA 5, RIMEMLINE 8 A, 1 HikBlHREHE.

(2) ) UL P T A= 25t 74 g XD 24 e R K COR IR B, #KF: CO, ik BE X BN 7 ik, (H
HEAR B VU R XUANEQ, R LA XU, R B BKCR I PE RS T 1] AL T R AR T DX A I e e R
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