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Abstract

This paper utilizes hourly meteorological data from the Wenjiang meteorological station in Chengdu
from 2020 to 2024, employing statistical analysis methods to study the temporal evolution of visibility
and its influencing meteorological factors, examining the applicability of the visibility forecasting model
FSL in the Chengdu area, and conducting visibility fitting research in conjunction with the WRF model.
The results indicate that the visibility in Chengdu shows a significant interannual improvement trend,
with the annual average increasing from 9.32 km in 2020 to 10.71 km in 2024. Affected by its geograph-
ical environment and meteorological conditions, Chengdu has the highest visibility in summer and the
lowest in winter. The daily variation of visibility presents a “single peak and single valley” pattern, with
the lowest visibility at 5.93 km at 07:00 and a peak value reaching 15.90 km at 17:00. There is a strong
negative correlation between relative humidity and visibility in daily variation, while wind speed shows
a strong positive correlation with visibility. The visibility FSL model exhibits a significant overestima-
tion issue in the Chengdu area. The deviation of the improved FSL model has been significantly reduced,
with the root mean square error (RMSE) decreasing by 27.8 km. Among the WRF models, the RUC land
surface scheme has the best simulation accuracy; when combined with the FSL model], it can supple-
ment the model’s functionality for outputs without visibility.
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3. REMERTHHE
3.1. XSeELE BEFHE

MR AT TR AR R R WL 2k, JE BB iR E AR w s, KA ER P E X
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Table 1. Proportion of atmospheric visibility by grade from 2020 to 2024
T 1.2020~2024 FRSBERE B FRELH

£ 6 /km TE X RE e 451(%)
1 0<V<19 RZ 46 2.5
2 1.9<V<9 W 845 474
3 9<V<19 — % 727 40.8
4 19<V<39 B 163 9.3
5 V=40 IR%F 0 0
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Figure 1. Interannual trends in atmospheric visibility from 2020 to 2024
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Figure 2. Seasonal changes in visibility 2020~2024
B 2.2020~2024 FREME ST THEN

R W e, FEGR T IR RIARITEiFF K. ZFREKE L 2E 0% E, K2R
HHRTRE Y R R R, AR R RO R TR E B, A E Y B E S, MR
WGEFAN B, et TS AT . AFRMEZRZN SWEZE . SR mRE )
MIG. AR UGN, a5 P e e MIERE, R i R RYEH R
o WU KOEFART 1 m/s, AP BULASR, SRR 2 AR m, BIRGES A AEH]
I, S RN % S R AR, B P RRREE L . FAKFAE I, BRI T A 1H
RATET KD, BRI A JR 2, SRR R E, SBOCAEBEN R, {593
L AE LAY, INE %, A ERUR.

3.4. RETLRE HZALHHE

Bl 3 R T B RE LS H AR, B T O ACRE L I R T F AR . B LR H ARk L
AT =SS, WEMHCRE R 0.964, HEAIFERE 1 Ae WAL 96.4% 78 4k, A iy sk B R 42 21 H
PRI S, ITTARIRZE N 0.664 km. W1 3(a)ffin, TR RIB(00:00~07:00), HEILEE RS R BF,

DOI: 10.12677/0jns.2025.134090 857 ESREL 2


https://doi.org/10.12677/ojns.2025.134090

o %

T4 07 Bk B4 H B ARME, X UM FIMEN 5.926 km, N— K4 Ee LR ZIN B . BEH
HESE R AN LS 25/ 2, H R BE(08:00~17:00) B8 WLEE#E N 235 M AP By, SRR EFHES, T 17 1
FEATIRBNEAE , X JUANINF /NI P90 15.904 kmo  H V% 5 B8 UL T AR — 56 IR FE, AEAS G B
[E](17:00~23:00)FF B PR IR 2 R Fe#adh . 2023 SR I 0] 73 HR e 3 /NeF, BBl LU, (HLE ARk
5 R A U ) — 2.

B y=6. 77+8. 77X e (- ((x-15.60) /4. 79 )2 )

Ju—
o

—— fEILE —o— 2020
16k Gaussfl & 16
14+ 14
. E
H1ot Z 12
< =
ok 10
= =i
AJDA_J_’ =
=g o 8
g
6 6
4-I 1 1 1 1 1 L 1 1 1 1 I(a) 4 L L L 1 1 1 1 1 1 1 1 I(b)
0 2 4 6 8 10 12 14 1 18 20 22 0 2 4 § 8 10 12 14 16 18 20 22

Ni) zNin)

Figure 3. Hourly visibility trend from 2020 to 2024
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Figure 4. Diurnal variations in visibility, relative humidity and wind speed
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Figure 5. The effect of the improved FSL scheme
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%% 16.104 km (WA 15.904 km), ZE5HRZE N> 77.622 kmo HUGEEABIE, THEAETJGREIE N %
TR 5 M AR — B

Table 2. Improved formula regression statistics

= 2. BEAREVAGHERR

fabx ek A ek 5
W2 RBURY) 0.2753 0.965
Y5 MR Z£(RMSE) 28.44 km 0.629 km
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Figure 6. Daily variation in visibility for the three parameterized schemes
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