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Abstract

Through a comprehensive statistical analysis of meteorological elements such as temperature, pre-
cipitation, sunshine, wind direction, and wind speed in Wendeng District from 2021 to 2024, the
following conclusions were drawn: The annual average temperature in Wendeng District was higher
than the multi-year average, showing a general trend of warmer winters, with interannual temper-
ature changes indicating a year-by-year increase. From 2021 to 2024, the number of precipitation
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days was 126, 95, 86, and 101 days, respectively. The annual precipitation during these years was
higher than the multi-year average for the same period, with 2021 recording 7.9% more precipita-
tion than the historical maximum for the same period. The number of cloudy days from 2021 to 2024
was 104, 91, 87, and 73 days, respectively, while the number of sunny days was 104, 91, 87, and 73
days, respectively. The dominant wind directions were SSW, N, SSW, and N, respectively. The main
meteorological disasters affecting Wendeng District are fog, heavy rain, snowstorms, and strong
winds.
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Table 1. Comprehensive evaluation criteria for temperature
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Figure 1. Annual mean temperature, annual mean maximum temperature, and anomaly chart
of mean minimum temperature (Unit: °C)
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Table 2. Monthly temperature evaluation from 2021 to 2024
& 2.2021 F~2024 & ASRITMN
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3.2. P&k

BT X 4 A R 2 U AR A LA, D & S AR K, X B G S8 B A
Mk B K s - 2 4i it i kI, 2021 308 X K HECN 126 d, b H /K& >10.0 mm H)3E 374,
HFf/KE >25.0mm 3% 17d, HBFE/KE >50.0mm 3t 2d, HBFE/KE >100.0mm 3 1d, FHEKEN 1961
LR 1 24H; 2022 F30E X BEKHE 5108 95d, Hd HEEKE >10.0mm (f3k23d, HEFEKE >
25.0mm 3£ 12d, HFE/KE >50.0mm 3£ 5d, HFEKE >100.0 mm 3£ 0d, FEHKEN 1961 FE LK
13 Z1H; 2023 F3E XK HE 708 86d, HAHFF/KE >10.0mm 3L 31d, HIFKE >25.0mm
£o9d, HM/KE >50.0mm 3t 3d, HEE/KE >100.0 mm 3£ 1 d, ERFKERN 1961 LKL 15 214,
2024 FFIEIXBEAK HE 008 101d, Hrh HFFEKE >10.0 mm 3L 23d, HFF/KE >25.0mm 3L 114,
HFEKE >50.0mm 3£ 3d, HEKE >100.0 mm 3 0d, EREKEN 1961 FELISRE 11 214.

FH 14 2 TN, 2021~2024 45 306 X /K 10 07 4F R MER 22, 28 0H 55090 Sl 55 D0 4 TR AME A 22 53.2%
25.1%x 22.3%- 26.3%; 5 JI4E [ HAE B 22 B /KA EL, 2021 T4 07 4F R AR f 2 [ K IR 22 7.9%, 2022~2024
EBRD, AR 11.9%. 13.9%. 11.1%.

HH 3 AT, PR EEETRLE 6~9 H, Hr 2021 £ 4 ARBKE AN 4 ARZHKE; 2022F4 H
FeK BN 4 ADoK 2023 45 2 H MK, AP 2 A/ RoKE: 2024 4510 A KRN
10 HiRZEKE,
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Figure 2. Annual precipitation
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Figure 3. Monthly precipitation
E 3. AfgkE
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HEE B P A 2> 25.8 ', 2023 4F4F H IR HUR W% 31.4 h, 2022 4 1. 2, 4. 5. 9. 12 /1,
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Table 3. Number of cloudy days (Unit: d)
F 3. PARBEH(BAL: d)

A 1 2 3 4 5 6 7 9 10 11 12 At
2021 4 7 4 8 9 9 12 12 9 9 4 8 104
2022 4 4 3 6 2 6 11 14 5 6 14 6 91
2023 4 9 4 4 9 9 5 10 7 2 10 10 87
2024 4 9 10 2 3 3 5 14 10 7 4 1 73

Table 4. Number of sunny days (Unit: d)
F4. BRAF(RNM: d)

A 1 2 3 4 5 6 7 8 9 10 11 12 Ait
2021 4 11 16 15 15 16 9 6 6 13 16 13 17 153
2022 4 19 15 17 20 21 7 6 11 21 16 14 18 185

2023 4 19 20 22 15 13 14 6 17 14 24 11 14 189

2024 4 18 15 22 20 21 18 8 9 18 18 18 22 207
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Figure 4. Monthly sunshine duration
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Figure 5. Annual sunshine duration
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Giit X FTA S ARG OLRT AT 2021 2 XORRH %33 d, XK RGE 25.1 m/s (10 2, SW),
HELNE . 54777 (CCF) D0059 (FAaiih); 2022 SEAX KK HE 43 d, XK KGE 24.1 m/s (9 %K,
NNW), I £ D0059 (FAuk): 2023 X RMHE 44d, 2 XBKHIHE 25.9 m/s (10 4L, NNW),
L A D005S9 (FRAT3): 2024 4 X KK HEL 34 d, & XARKKGE 24.2 m/s (9 ¢, NNW), HEus
R 54777 ).

MIE 64 7 ATLAE H, 2021 308X E SN SSW, HIUIE A 13%; 2022 308X F TR
RN, HIUIEN 14%; 2023 F30FX EFRAY SSW, HBUIEN 13%; 2024 F308 X TR AA
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Figure 6. Wind direction frequency from 1991 to 2020 (Unit: %)
6.1991~2020 XIS (BRLL: %)
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Figure 7. Wind direction frequency in 2021, 2022, 2023, and 2024 (Unit: %)
& 7.2021. 2022, 2023, 2024 X ESAEREBELI: %)
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2021~2024 FZ5 AL 39d. 27d. 37d. 37d; s=EHIHIL3d. 4d. 38d. 38d; P& HE A
N 25d. 31d. 26d. 25d; FHHHES 5N 26d. 15d. 23d. 19d, EEHIAE 5~9 H; 2021 FEIKEH
2 d.

FEGF: 2021 4F 10 A 1 HEZ KUK E 5 F, RRERTIERISAAE. BFE. KILE, &#
LB, KK, SCBEHL. REDFEL. RLpFAEFEEER. B B, MREERIEY KIRZ
K, HWEDERFRBLA. BE. FMSIRA. 2023 4 12 A 16 H~22 HSCE X e 5 IR H B8RS Bl 5 4
FHRAEE 16 H. 21 HAFEHIRRBL R B IG5 ORI S SR E: SRS R
T 21 HAT22 H 565 P IR RS 1055 DR S R AR S R BE T Se AR e, b 22 Ha RER S IR 74 JEOK,
RO AR BT IRE LK.
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2021~2024 A0 X AT SR BT3RS i, AR RO AEH: 2X iR H EEE S
£ 6~8 A, mildHES 5 5d. 10d. 12d. 25d, EEEWIKA. FA. KL% ZH. 2021~2024 4
S USRS EE R

SCEIX 2021~2024 FAE K ERDIERBERZ, H 2021 FRIERBERZ FEKIRZ 7.9%.
2021 FECBXBEAKHECRN 126d, HAPHBEFKE >50.0mm 3t 2d, HBE/KE >100.0mm 3% 1d, FERFK
91961 FELURE 1 24H: 2022 305 XK HE 8 95d, HA HBEE/KE >50.0mm 3L 5d, F%
IKEH 1961 FFLLKEE 13 24H; 2023 F3CEX K HE D508 86 d, HAHFF/KE > 50.0 mm 33 d,
HFE/KE >100.0mm 3t 1d, FFREKER 1961 FLLREE 15 21H; 2024 F30& X K HE 370008 101 d,
HA HBEKE >50.0mm 3£ 3d, FREKEN 1961 FLKE 11 21H.

2021 4 H BB EC I /D 264.2 h, 2022 R4 H REE A0 7 4w /b 25.8 h, 2023 4E4F H BRI 4
BIIHEMZ 31.4 h, 2024 F4 H ST MmMZ 183.5 he 2021~2024 4308 X K H /7518 104 d.
91d. 87d. 73d, WERH#E/7% 104d. 91d. 87d. 73d.

EX 2021~2024 FE L FRA D H N SSW. N. SSW. No 2021~2024 54X KK H E 7354 33
d. 43d. 44d. 34d.
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