Climate Change Research Letters S{EZE{LHT T 4R, 2026, 15(6), 1169-1178 Hans Xt
Published Online November 2026 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2026.156123

142 T RAAER Z G HHFAE ST 4

mArd, R4k, RAM
I RS T s A B R R G, WL T

Weks . 2026479300 A EA: 20264F10H28H; KA H: 20264F11H4H

wm B

FATHENH20124£1 5 ~20255E12 A PR WA ERL, 2 TS KER. KRB BRI, £514
FERTBHFIE. SERRE, THEIZERETFHRSEN3.5/8, 2012~2019FEFE FHK = EEILTFY
E LTS, 2019FEFHETREES, 2025FRAE; RETFHEKEZZKEN1034m, T14FEEHE
K EFas, EEHUBKNERKEZHRE, BKNMEzEARZTERNE, FTFE2FLF, BRATBLRE,
06T HIUMR B E N17%, 1487 2 JEMBRRL; LFHIUOVCELAFEEZRE, OVUEZEHIAR S
BKNEZB 2 RAAE, 21~230 AR EEIIHN31%, 05~08H ML HLN27%. VIR EHBEFH
MENA%, BREZHAESHAML, MEN15%; KEEAN7~8HMEI06~090, HE =230%; 1AM ARH
L RZE. 450 mEEFENRE . ZEET 450 m) RETFIFEN%, 1~6 A HRERE, 254
N, HFE12%; 7~10AH#ENERY, sSHOARME; HEAURIANERZ LFHIFRE, F5
Z R HIARMK.

Xiid
TENG, &Kz, TR, FESHT

Statistical Characteristics Analysis of
Low Clouds at Ningbo Airport over
the Past 14 Years

Yufeng Tao, Fulang Wu, Benying Yu
Meteorological Observatory of Ningbo Air Traffic Management Station of CAAC, Ningbo Zhejiang

Received: September 30, 2026; accepted: October 28, 2026; published: November 4, 2026

Abstract

Using low cloud observation data from Ningbo Airport spanning January 2012 to December 2025,
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this study analyzed the diudrnal, annual and interannual variations in low cloud cover and cloud
base height. Results show that the long-term average low cloud cover at Ningbo Airport is 3.5/8,
from 2012 to 2019, the annual mean low cloud amount fluctuated up and down, and since 2019 it
has shown a decreasing trend, with the most pronounced decrease occurring in 2025. The long-
term average cloud base height of low clouds is 1034m, showing a clear upward trend over the past
14 years. BKN-level low clouds occur most frequently during summer, with higher daytime than
nighttime occurrence, more in the afternoon than morning; nighttime variation is stable, peaking
at 06:00 with a frequency of 17%, and lowest after 14:00. OVC-level low clouds are most common in
winter, occurring in opposite phases to BKN clouds-peaking between 21:00 and 23:00 at 31% each,
and lowest between 05:00 and 08:00 at 27%. The long-term average frequency of convective clouds
at the airport is 4%, peaking in August at 15%; the highest frequency occurs between 06:00 and
09:00 in July and August, reaching = 30%; convective clouds have never been observed in January.
Other low clouds (non-convective, cloud base below 450 m) have a long-term average frequency
of 9%, with peak occurrence from January to June, reaching a maximum in February at 12%; they
enter a low-frequency period from July to October, with the lowest frequency in August. Diurnally,
these clouds appear frequently from early morning to mid-morning but less so from afternoon to
late night.
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Figure 1. Interannual variation of low cloud cover (2012~2025)
1. Rz =EMERREL(2012~2025 £F)
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Figure 2. Frequency of low cloud cover (BKN/OVC) for each month over the years
B 2. R&%&H BKN/OVC K= 2 HIRE

3.2. REESHERTULMETHL

ME 3 KE, THENISRERS TP REREEN 1034 m, HEFZ 1077 m (2025 4E), HIK 1076 m
(2020 £E); FAKHIZE 964 m (2012 £E), KAK 1011 m (2013 4E). 2019 £ Fi FRAIZ K & =R E A
TEFII 2R, 2016 F(1037 m)BRAE, 2019 FF(F) 2 G =K mE m T F2R, 2024 45(1027 m)BR4b. Mo
Wb B et e A L E MR E, T BRI IR = =R R R R L.

SFEE MK P = m (), TEIR T EZ6~8 AR mEA T 1000m, HR%
ANHGIILE 1000 m 2 F. 10 A6 e, 35 1106 m, K& 12 461 1095 m; AR 8 A4 939
m, KA 7 A4 946 m.

12007 EEH R
————— Btk 2

1150 A
y =5.3407x- 9746.4
R?=0.5644
1100 A

~ 1050 - Ny~ - =
i -

K

1000 A

950 4

900 T T T T T T T T T T T T T \
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 20254

Figure 3. Interannual variations of low cloud base height (2012~2025)
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Figure 4. Average monthly cloud base height of various types of low clouds over years
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Figure 5. Frequency of BKN/OVC low cloud cover occurrence on an hourly basis over the years
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Figure 6. Average occurrence frequency of low clouds with different cloud masses every hour in each month over the years,
(a) Low cloud cover BKN; (b) Low cloud cover OVC; (c¢) Low cloud cover BKN + OVC
6. RFZAEMAEIZENRE FHHIRE, () KEE BKN; (b) lKEE OVC; (¢) /K& BKN+0VC

DOI: 10.12677/ccrl.2026.156123 1174 SAEAR AT 7R


https://doi.org/10.12677/ccrl.2026.156123

5. FREM450 m R=NEZTH BT

RAVTR LR RN, I, 1 FT, TUHRAL RN f 2P i, 44 I
YN 10.5%, Cs. Ce BRI huBEPILT22 Ac, EHHIIERLN 27.3%, As AT K=
R A Se BN L, SEE ISR LN 50.6%, LUK Fn tHEUSRLN 13.2%, Cu £104 8.4%, 1 Fe &
N, HEARRE SRR KEAE 4%LLF . BT S —Bou i WremA KR, ERaikd, Xt
TR AT IR BOR ) 2 ZA 0 = M 2 PR B M T = /D T 450 m IR A KN 450 m ik . fir b
FETIXPIE B B H AL .

Table 1. Frequency of occurrence of various cloud-like patterns over the years (%)
1. RFEBFLATRBIL IR (%)
[Py 3 hz ik Rz
Ci Cs Cc Ac As Sc Cu Tcu Cb Fn Fs Fc Ns St
10.5 0.0 0.0 27.3 0.0 50.6 8.4 1.2 32 13.2 0.5 0.0 0.2 0.1

51. MRENETHFMBTL

TIWARANIZ H ISR = 1 RETHERN 4%, HIRZHAGE 8 H, N 15%, 7 ARk,
AR 13%; 12 A~KEE 2 A IR L 1%, b1 A0 7N E IS RS . W A6k
E, BEEHBSTR RSN 35%; KETEIRZ N 9%, BEEHRIAEVIFKE Y, X5,

Dec

Nov — 39
Oct - 36
33
Sept 30
Aug T 27
Jul 24
. 21
Jun “‘\\ s
May AN — 15
Apr — 12
— 9
Mar — L 6
Feb -7 [ 3

Jan T T T T T T T T T T T T T T T T T T T T o

0123 456 78 91011121314 1516 17 18 19 20 21 22 23

Figure 7. Frequency of hourly convective clouds in each month over the years
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Figure 8. Hourly occurrence frequency of other low clouds in each month over the years
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Figure 9. Frequency of monthly cloud height below the specified value and cloud cover > 4/8 over the years
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