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Abstract

Based on the online monitoring data of the main atmospheric pollutants and meteorological data
in Guilin from 2015 to 2018, we analyzed the concentration levels, seasonal changes, backward
trajectory characteristics and the influence of meteorological conditions for each pollutant. The
results show that the main pollution concentrations in Guilin from 2015 to 2018 were PM; s, PMjo
and O3, in which the concentration of each pollutant showed a decreasing trend year by year, with
PM:;s and PM;o concentrations having obvious seasonal characteristics of high winter and low
summer, while Oz showed seasonal characteristics of high autumn and low winter. The monthly
changes of the main air pollutants in Guilin, PM;;, PM10, NO2, SO, and CO have similar monthly
average concentration trends, all in a “U” shape. The highest values appear in January, February
and December, and the lowest values appear in June, July and August; the quality concentration of
pollutants begins to decline from January to May, tends to stabilize from June to July, and shows an
upward trend from August to December. The trend of O; showed a bimodal structure, with the
first peak occurring in April and May and the second peak in September and October. The monthly
average value of AQI first decreases and then increases, with the largest overall value in winter.
Comparing the number of polluted days with the surrounding monitoring points in Guilin, it is
concluded that the surrounding monitoring points with similar number of polluted days in Guilin
are Yongzhou, Shaoyang, Chenzhou, Hengyang, Qingyuan, Laibin, and Liuzhou. In the backward
trajectory analysis of moderate, heavy and severe pollution in Guilin from 2015 to 2018, the pol-
lution sources of Guilin high altitude air masses on 500 m, 1000 m and 1500 m in winter were
mainly from the southwest direction followed by the northeast direction, and the study concluded
that there was a significant relationship between the trajectory direction of backward trajectory
air masses and wind direction.

Keywords
PM; s, 03, AQ], Air Pollution, Backward Trajectory

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

RARNFRAEY ARG, RTIEHR, AP EE 5 H RN, &™ AT
Be[1] [2] [3]e KADGRASZ NG M BIA B EIATT, T YIREHARE . IR R MIAMRE
TR 55 Sk Z B AR T R 3 S Al v KT 5 Se e R Y B4] [5] BB B, S ORI S S e R
LR E, R S S AT B A RN A i 22 42 [6] [7]. ST 2 AURURE DA AR TS B tHE S A )
AR AR R AN BRSPS E BN A 7T X1 [8]

LK, BEEAGTKT. NOEERMBAT SR TRE A R, 2RI . BRZATPE A AN 5T
AFWRRTLE SRR (B RBEAAEIRG], AR A 2 U 32 B R A B AR (K5

DOI: 10.12677/aep.2023.133091 745 SR AT T


https://doi.org/10.12677/aep.2023.133091
http://creativecommons.org/licenses/by/4.0/

M, IR T DIBURE)(PMos AT PM o) AHFIETS GRS 5 G4 XIZKBEEE 9% 2002~2007 4F H PR TTIAEE 4,
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Figure 1. Map of the four monitoring points in Guilin
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Figure 2. Interannual variation characteristics of Guilin city
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Figure 3. Seasonal variation characteristics of Guilin city
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Figure 4. Wind rose map of Guilin city from 2016 to 2018
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Figure 5. Annual temperature profile in Guilin
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Figure 6. Monthly change characteristics of Guilin City
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Figure 7. Percentage of AQI days in Guilin
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Figure 8. Monthly average of AQI from 2015 to 2018
8.2015~2018 £ AQI A&

DOI: 10.12677/aep.2023.133091 754 PRI AT


https://doi.org/10.12677/aep.2023.133091

KTHP AF

80.00
70.00 - O
6200 71.50 \\
60.00 66:83 \
50.00 5133
40.00
30.00
20.00
10.00
0.00 T T T |
20154F 20164F 20174E 20184F
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Figure 10. Monitoring points in and around Guilin
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FEARTHT 2015~2018 4F (135 LR 5 MUAMEAE i3 V5 QK & o

Table 1. Number of moderately and severely polluted days in Guilin from 2015 to 2018
32 1. 2015~2018 FFHEMTHE. EETLERHIER
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ey B # 2 *X *
SHERETS 5K 1R 24 R
TG 8%
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1600 UTC 08 Feb 16
GDAS Meteorological Data

Source » at 24.30N 109.75E

Meters AGL

12 06 00 18 12 06 00 18 12 06 00 18

02/08 02/07 02/06

Job ID: 193312 Job Start: Tue Feb 18 12:06:25 UTC 2020
Source 1 lat.: 24.300000 lon.: 109.750000 hgts: 500, 1000, 1500 m AGL

Trajectory Direction: Backward ~ Duration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 8 Feb 2016 - GDAS1
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1600 UTC 27 Jan 17
GDAS Meteorological Data

Source » at 24.30N 109.75E

Meters AGL
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Job ID: 175806 Job Start: Tue Feb 18 05:24:30 UTC 2020
Source 1 lat.: 24.300000 lon.: 109.750000 hgts: 500, 1000, 1500 m AGL

Trajectory Direction: Backward ~ Duration: 72 hrs

Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 22 Jan 2017 - GDAS1
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0700 UTC 05 Jan 17
GDAS Meteorological Data
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Job ID: 173261 Job Start: Tue Feb 18 04:45:28 UTC 2020
Source 1 lat.: 24.300000 lon.: 109.750000 hgts: 500, 1000, 1500 m AGL
Trajectory Direction: Backward ~ Duration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 1 Jan 2017 - GDAS1
(c)
Figure 12. Backward trajectory map of Guilin
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