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Abstract

Based on multi-source data such as Global Data Assimilation System (GDAS) data, ERA5 reanalysis
data, and hourly particulate matter concentration data from the environmental monitoring station
in Maigaiti County from 2018 to 2024, methods such as air mass back-trajectory cluster analysis,
Potential Source Contribution Function (PSFC), and Concentration Weighted Trajectory (CWT) were
used to analyze the temporal and spatial variation characteristics of particulate matter concen-
trations in Maigaiti County, as well as the transport paths and potential source areas of exogenous
pollutants in different seasons. The results show that: (1) In Maigaiti County, the number of days
with PMz.5 and PM1o pollution was 132 and 925, respectively, with corresponding average annual
concentrations of 81.2 ng'-m-3 and 271.1 pg-m-3. Seasonally, the influence of different seasons and
transport pathways on these pollutants varied significantly. PMz.5s concentrations followed the or-
der of spring > winter > autumn > summer, while PM1o concentrations followed spring > autumn >
winter > summer. (2) Annually, the highest PMz.5s and PM1o concentrations in Maigaiti County were
associated with airflows from the northeast, which accounted for 25.7% of the trajectories and
passed through areas such as Bachu and Moyu counties. Local airflows within Maigaiti contributed
the second-highest concentrations, characterized by slower movement and comprising the majority
(59.4%) of trajectories. Notably, airflows from the northwest, despite having the longest transport
distance and passing through Wugqia, Shufu, and Yuepuhu counties, corresponded to relatively
lower PM:zs and PMio levels, representing only 14.9% of the total trajectories. (3) The PSFCand CWT
values of particulate matter in Maigaiti County are the largest in winter and the smallest in summer.
The high-value areas of PSFC and CWT values are distributed in a strip-shaped area from Aksu to
Bachu County, Maigaiti County, and Moyu County. (4) The results of the random forest model show
that PM:;s is more affected by air temperature and humidity, and PMio is more affected by wind
speed and temperature.
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Figure 1. The diurnal variations of particulate matter concentrations in four seasons in Magaiti County from 2018 to 2024

& 1.2018~2024 FEZRBEFRMIRENEANHT K

WEFE X 4K 2018~2024 FE55 SR BN K H N 45.4%, PMas Al PM o 754 KRB 51 132 d f1925 d, 4E
PIRFEAR IR 81.2 pngrm > #2711 pgm™, HREFET (SR ERE) (GB3095-2012) —Zibr#ERR
fH(PM,s: 35 pg'm™>, PMyo: 70 pg-m™>), XIBOR A5 G A28 . 15 30 a YR ZERlb o] DLE H, 22
JREAEPEV R HE 107 d, HAPEFEA2 90 d) S 84.1%, 770(13 d)d 12.1%, AR5 @ d) b 3.8%; F 15
I AT RIFETEAS5 d) > £FQ29d)> KFEQLA) > HEZF(12d), FFHHIL 42.2%, 5 X808 XG50 E 1Y)
Ho 2018~2024 FHEEIREFRAYNIKREFTTAMWE 1 ion, PMas IKEHZR(126.6 pgrm>)>42=(71.3
pugm3)> FKZE(63.8 pgm ) > HZ(63.0 ugrm>), PM o iREHEZ(502.4 ug-m3)> FKZE(200.6 ug'm3) > %
Z(199.9 pg'm3)> HFE(181.4 ug'm?), FFE PMoKEAE T 2.8 fif, MBI AMAREE LW, A
TEHARZE AT ENE—NE (A% 32.7%), BEEHIER e i FbEiybh, FE PM o IREBRF; HFl
BEHRIR S TEZE, KAZEREMGNS R EEY H, PMys R RN B % . BREKE S
AAE 42%, IR EURL A (PMa 5)if5 B RCR I 35%~40%; R 27 MR B HFZIRAL, BILR 25 ERE

DOI: 10.12677/ccrl.2026.152051 463 SR TR


https://doi.org/10.12677/ccrl.2026.152051

FHRIRLTy « Bk 55

ZEH N 50%, Y8 5RTS YK Y ELRE 7T .
3.2. EERBASHEABENBR RS

PAZE S BRI I(38°53'47 "N, 77°36'55"E, kL 1178 m) Ny, 2T 2018~2024 4K [
Ja A EOE CR A HYSPLIT 578, HUR 72 h, #EIEFE 500 m), &8H Rkl o[k
(K 2), ZHmHPEERTEILET 78 3 3, Rl EE, S 59.4%) PMas #EEN 78 pg-m > (IKT
GB3095~2012 —ZhrvEERRAE 75 pg-m=, #ARE 1.3%), PMio N 286 ug-m= (B - FriE R 150 pg-m=3,
R 90.7%), BaEERNG, M EENGEERE, BRAEXBUURH, FEAHE S T, Aph
CRVBHE . MR B SR )& PMyo I ZEOTRRIE . ZRAET7 SR, & EE 25.7%) PMas F PMo iR JE B0 K,
53919 138 pgrm >, 480 pg-m >, B E R b, BEEEZAS, PUiR R X 585 B R vE SR IX
BER, WAEMERIRE, TR PMas F1 PM R AT5 5% PHALT (G, A 11.8%) At R PMas
FPM o W EEAHXTAG, 4254 60 pgrm™. 184 pgrm™>, PMyo it B —ZkritE, PMys IR TH %K —
PhriE, SRS FE R, @RI i A 2 i . R T TR X G NI T A
B + B X IRIRHE 7 (5 Y, BN AR AL B AR A I Tl - ol - YAk R i AL R
el A Rk, RIS SR A0 AR Hh AR P 1 3 78 5 4 i DA B AIC PMyo 75 4%

N
42N -

40N -

38N *P

70 140 2
[ T— mm— km

T T T - T T

72E 74E 76E 78E 80E

J6N

Figure 2. Clustering analysis of backward trajectories of atmospheric air masses in Maigaiti County from 2018 to 2024
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Figure 3. Analysis of potential source regions (PSCF) of PM2 s (a) and PMio (b) in Maigaiti County from 2018 to 2024
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Figure 4. Analysis of potential source regions (PSCF) of PM2.s and PM in Spring, Summer, Autumn and Winter
Seasons in Maigaiti County from 2018 to 2024
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Figure 5. Analysis of potential source regions (CWT) of PM2 s (a) and PMio (b) in Maigaiti County from 2018 to 2024
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Figure 6. The precision (R?) and mean absolute error (MAE) of the random forest model
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Figure 7. The seasonal and diurnal variations of particulate matter concentrations in Magaiti County from 2018 to 2024
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