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Abstract

The Yangtze River, as an important “golden waterway” in China, together with highways and rail-
ways, forms a huge transportation and logistics network in China. The navigational environment
of the Yangtze River is particularly sensitive to meteorological conditions, especially fog affecting
visibility. Due to shortcomings in traditional fog observation data in terms of definition, duration
statistics window, and spatial representativeness of station sites in complex terrain regions, this
study utilizes weather phenomenon observation data in China from 1951 to 2016 (A file) and
gridded high-resolution meteorological big data from 1979 to 2018. By using big data methods, it
explores the spatiotemporal patterns of fog occurrences along the Yangtze River and its adjacent
areas. The study found that the number of fog hours from Jingzhou to Yichang in the upper reaches
of the Yangtze River and from Fengjie to Wuling is relatively low; however, in the Three Gorges
Reservoir area, the number of fog hours from Yichang to Fengjie is the highest along the entire
Yangtze waterway, followed closely by the Wuling to Fuling section. Seasonal analysis shows that
during the summer half-year (April to September), the number of fog hours from Yichang to Feng-
jie is much higher than in other sections; while during the winter half-year (October to March of
the following year), the number of fog hours in this section is significantly lower than in other sec-
tions, with the fog hours from Anqing to Wuhan exceeding those in the downstream Baoshan to
Anqing section. Fog events typically occur under conditions of temperature 6°C~17°C, humidity
0.005~0.0075 kg/kg, pressure 1010~1020 hPa, and wind speed 0.9~2 m/s. The results of this
study provide a quantitative analysis of the spatiotemporal distribution characteristics of heavy
fog along the Yangtze River, achieve kilometer-level hour zoning for fog in the waterway, and pro-
vide better service for the operation and management of the Yangtze River waterway.
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Figure 1. Buoy on the Yangtze River main channel and surrounding
adjacent meteorological stations (Figure No. GS(2019)1822). (Red
dots represent meteorological stations within a 0.1° range of the wa-
terway, and blue dots represent points along the waterway)
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Figure 2. Distance between adjacent stations and the nearest main channel buoy (unit: degrees)
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Table 1. Classification of fog severity
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Figure 3. Frequency of fog occurrences on a monthly scale along the Yangtze River

navigational waterway
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Figure 4. Frequency of fog occurrences on an hourly scale
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Figure 5. Distribution of temperature, specific humidity, atmospheric pressure, and wind
speed during fog occurrences on a monthly scale along the Yangtze River navigational route

E5 BREKIMELZELZERSIE. LR SEMXNESH

33 ETHNHRFIHZNKITAEZHAR R

P 6 A 2005 & 2012 4E (B KITHUE I FEI £z H Goit B, @il [E 6 ] LG HA [F B TE A H 4 18] 25 1
WHEAREZES. 1 H, LHEFE B ENBEEEL) 2250 /N, FFRTE % RBUE A 2500 /. 2K
BB R RGN 2 EHB/ME EFE 2 2750 /i S BH R IRN B RE 2 2250 ANB 7R A
H SRR B R BORIE ) G R E1E 2250 /Mt BGRE 25 BE Bems - 22 3000 /Mt 2 H, BER S
B b, TLHIE e RBU A4 3500 /N, 22 R 2 I B Bl JE AR g 1 3600 /N o I 2 IR BAE 7 B
AbWE I A2 3900 /N JiE B AR 3500 /N, BB R IR B S I B A, (X 500 /hEF. 3 HiEa#s s 2 AL,
BRI HOA PG, BRIFM I BAL, RER 4> X Ik 4500 /M. 4 H, B R Z KRB MECN R
21 4000 /NF; 22 PR A IR B R 2 T B [T 2 3750 /NI A AT o I IR BERR A 3250 /N, RN 2

B BRI ZURE 22 2000 /NI A

5 H, BAEZENFCKE T M. LAZREEFRET 2200 /MY; MR EZREMZE 1800 /N A A,
ZIRERME ETFE 1500 /s mRIEFIINEBEZE 1000 N4 B, HEEZTERENEHREK,

DOI: 10.12677/ccrl.2024.133058 540

SURARAHT TR R


https://doi.org/10.12677/ccrl.2024.133058

T %

fErik 5000 /Ny AR AR R B AERRFAE 2000 /N, 7 AN 8 B, FEERALEKIL R, IR HR L
T . HEZFETBRFZN LR 5000 /M. 9 A, TLHZ 5B E 1600 /N A4 FILER
PRBUT B 22 1300 /NI 2y, 22 PR IR BOAE sU P BUIE H JE A € 78 1300 /NiF e 10 B, VEFH 2 g 5l Bt BT
£ 4750 /NI A A s B A e R B B G PR A 4250 AN 2 R A I B B FF A 4750 /N EGECE R B
YERFTE 4250 /BT RN 2 B BEABANG RIZL N A 2000 /NET s BB R AT BTN 55 B HUR K X3,
fR1i& 5000 /Ny 72 2 QR B Bl J5 % &2 2500 /N

11 H, VLRIZ 22 PRB/INIE RS 02 5000 /N5 22 PR AR sy Bk 3l [B1 28 5000 /N5 Qi Z I B
KELAERFAE 5000 /B FRH 22 2545 BRI 20k 2 ) 91 22 5000 /N, S fiCFR 22 2000 /N 25755 iR L
FE R AL 2 J5 [ T %2 5000 ZNF o 12 7, YR 22 B 5t BAERFAE 3000 /N Ze A, T o 42 %2 PR BURG 1S %8 3500
NI 2 R AR I B Bl R AE 3500 /Ny EGICER I PH B 25 4000 /NI A AT s T BH AR B BU MRV
s HEEFETBREMZESNERTE, RARMEEE 0 /M. R, RS T LR i

w

1 2
4500 |

3500
5000
4000 Y [ i
3000 4500 . "
3500 A
2500 y ), Bq whoyy el
Wq ho oy ki 3000 \) 4000
2000 3500

2500
1500 2000

1000 1500
500 u 1000

0 500 1500
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 35 400

3000

2500

2000

==

@1A ®2A ©3H
4 5 p
4500 \JJW 5000 -
o 4000 4000
y n h
3500 M " oo
3000
/.,A 2000
2000 y | P
2500 2000
1000 iy no g h oW 2
o g, e
2000 0
0 0 100 150 200 250 300 350 400 0 50 100 150 20 250 300 350 400 0 50 100 150 200 250 300 350 400
(4 A )5 H 6 A
7 8 "
5000
5000
5000
4000 4000 4000
3000 20 3000
2000 2000
2000
1000 1000 v i ea w
| whooyy g N y no g Wby 2 My 1000
ol ——t—+—1 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
(®7H (h)8 A (@)9 B
10 1 -
5000
5000
ly i 8q whoyy | 4000
s 4500 /v/
" y N w oz ¥ Al
o0 4000 3000 ‘M‘U
3500 500
2000
3000 2000
2500 2500 1000
2000 2000 .
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 T S0 10 10 20 2o 3p =0 40
G1oH 011 A m12 A

Figure 6. Machine learning algorithm-derived monthly hourly fog duration on the naviga-
tional route from 2005 to 2012
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