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Abstract

This article conducts a comprehensive analysis of meteorological factors such as temperature,
precipitation, and sunshine in the summer of Shouguang in 2023. It shows that in the past 65 years,
the average summer temperature in Shouguang has shown a significant upward trend, while pre-
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cipitation and sunshine hours have shown a decreasing trend. The average temperature and av-
erage maximum temperature in the summer of 2023 in Shouguang have both reached new histor-
ical highs during the same period; the average temperature is 27.3°C, which is significantly 1.1°C
higher than the same period in previous years. The characteristic of periodic high temperatures is
obvious, with a total of 27 days of high temperatures. There will be 27 days of summer precipita-
tion in 2023, without rainstorm; the precipitation is 253.0 mm, which is 34% less than the same
period in previous years, indicating drought. The total sunshine hours in the summer of 2023 are
737.9 hours, which is 80.4 hours more than the same period in previous years; the percentage of
sunshine is 57%, and the number of sunny and cloudy days is 52 days and 14 days, respectively.
The average wind speed in the summer of 2023 is 1.7 m/s, which is slightly lower than the same
period in previous years. There are strong winds of 3 days, and the dominant wind direction is SE
(frequency 12%). In the summer of 2023, the average relative humidity was 67%, and the average
water vapor pressure was 23.6 hPa, which was lower than the same period in previous years. The
climate characteristics of Shouguang in the summer of 2023 are: sunny and hot with little rain,
slightly dry, obvious high temperature characteristics in stages, abundant light and heat resources,
and generally average climate.
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Table 1. Comprehensive evaluation criteria for temperature, precipitation, and drought index
# 1 [iR. BAKRTFEERESITNIRE

o B F&7K (ARY0) FEEBH(S)

PRiE T PRiE TR PRiE Gl
1% AT/c<-2 1 mAIK AR% < —80% 5 w2 §>3.0 T E {5
2% —2<AT/6<-15 BEMIK  -80% <AR% <-50%  ©F W/ 3.0>S>1.0 i 52
3% -1.5<AT/o<-1 I 50% < AR% < —25% P> 1.0>S>-1.0 EH
4% ~1<AT/6<1 EH —25% < AR% < 25% B -1.0>5>-3.0 ke
5% 1<AT/6<15 R = 25% < AR% < 50% EZ S$<-3.0 7% 55 i 55
6 % 1.5<AT/c<2 R 50% < AR% < 80% SE I EZ
7% ATl >?2 SFH AW AR% > 80% SHWE

Hrp: S=AT/o, -AR/o, » S NEHA TFIEEL AT A PHUREETE, AR AHFEKERTE, or AA TR
PRHEZE, o NH K EIREE.

3. B/RESH
31. S

B 1 %0, T 65 kA eT B PIRIRE BE L&Y, P 10a B 0.23°C, 6~8 H
ARG IR E /BN 0.26/10 a. 0.25°C/10 a F1 0.18°C/10 a.

72 2 F P LRI 55T 2023 45 B 2 P 3/RR (27.3° C) A e i D4R B - PSR B & Wi 1.1C.
R T 2013 4F 2 2= 4027 2°C) ) pr s mH & . Fodr: 6 F 40134 (26.2 °C) B 4F [F 11 1
it 1.2°C, & 2009 4. 2006 2 J5, [F] 2011 4FFF51 5 P st [AIASE 3 ArmfE; 7 A4 P35 <6 (28.9°C)
BRI E e 1.7°C, FfE 1997 2 )5, [F 2010 5751 & i L RIS 2 fr @l 8 A i<k
(26.9°C) J4FE R #ifkirms 0.9°C, )& 2013 4F. 2018 4. 1967 4. 1997 42 J5, [A] 1959 4F. 1966 43
H & Py S [ SR 5 A7 fE -

F6TH 2023 FE Z PR AR 33.2°C, 4k 1997 fE 2 JE R RS S, B R FEPE 15
8; BRI 22.2°CH) & 7 1 [FIHA 8 ALK .

i 2 7750, AT 2023 H A U 40.6°C (6 1 23 H), FUJE 7 LRI 4 frmfl; 2023
B Wm0 13.8°C, F1lJE P s RIHES 21 AARME . 73617 2023 45 4= H eyl > 35.0CLA B
BHESL 27d, FUEPI s EIASE 2 248, B LR mE 16.2d; >40.0°CLL b HE Oy 2d,
WAE 6 A, FIELSEFEME 22 E. Hhe AmmimH%od@ H. 9 H. 15~16 H. 21~24 H. 30
H), BB REMmE 48d; 7 AmEiEHE11d (1~2 H. 5~10 H. 14 H. 19 H. 24 H), &5 L FE
W% 6.1d; 8 A& H% 7d (3~5 H. 11 H. 16~18 H. 30 H), # i FRYm= 5.2d.

3.2. fEKE

H 2 A 3 WA, G 65 ok FF6 T B oK & By, ¥y 10a f/> 0.45 mm. 2023 45
ZERF/K &N 253.0 mm, B JE T SRS 11 A /ME, B E B> 34%, TR559 2 %, fnF. Hf:
6 H bk 77.5 mm, BERBRZ 2%;: 7 A0 KR 120.1 mm, B4R SR> 8%: 8 H i FEK
& 55.4mm, LR /> 68%.

HE 4 A5, 2023 FEZE—H KMB/KE 35.7 mm, HSKELEKHE4d (6 A 26~29), [E/KE:
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60.8 mm. 2023 FFH ZEMKHESE 27d, BPIFERAMD 4d, HPHBKFKE >100mm 3t 12d, HEFK
# >25.0mm 3t 3d.
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Figure 1. Trend chart of average temperature changes in summer of Shouguang in 2023
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Figure 2. Trend chart of extreme temperature changes in the summer of Shouguang in 2023
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Figure 3. Trend chart of summer precipitation in Shouguang from 1959 to 2023
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Figure 4. Daily precipitation map of Shouguang in the summer of 2023
B 4. FHh 2023 FEFERBMKER

3.3. HERE#

B 5 AT, T 65 AR 5T E 28 H I 40 2 B35 kb ss, P35 10 a /b 21.6 he F%TT 2023
SRR 73790, B SEFBE 9 20, B Z 80.4h. Hrh: 6 A H K % 275.7
h, ®ERYMRMZ 44.1 h; 7 A4 HEBR %2303 h, & FERBIMZE 38.2 h, 8 H 3 H K% 231.9 h,
BFERAMZ 44.4h, 2023 FEHFEHMH 7228 57%, ER. BIRBHE5 08 52d. 14d.

3.4. RAGEE

it 2023 FEE ZE VI RGE 1.7 mis, EFIEFEIAM/N 0.7 m/s; 2023 FEFERRHE 3d, HIEK,
R RGE ST AN 17.8 misy 10.1m/s, ¥JHIAE 7 A 4 H. HE 6 ATLA%I, Feti 2023 FH 1 E T K
] SE (Ji 12%), o NW AT W i KU i KN 2.6 mis.

7T 2023 4EH ZFIIMHANEE 67%, BIIEF WAL 5%, H/MEXERE 13% (6 A 22 H); 2023
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R FSF KRN 23.6 hPa, 5 4R R RIS 0.1 hPa, k. /MK E S 318 34.8 hPa (7 A 12 H).
8.2hPa (6 A 10 H).
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Figure 5. Trend chart of summer sunshine hours in Shouguang from 1959 to 2023
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Table 2. Comprehensive evaluation table of summer temperature, precipitation, and drought index in Shouguang in 2023
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Figure 6. Wind direction and speed rose diagram in summer of 2023 in Shouguang
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4. #hig

1) i 65 43K, HHEFFIRIREEE LB, MIREZEA 0.23°C/10 a. 2023 HFH TS
TR 25 e v R B S R T3 v . A0 TH 2023 4 H 2T 1/SR 27.3°C R 4E [F) 91 55 2 v 1.1°C
2023 4E B Z=M BetE mnR AR e W R, iR H B 27 d, M. AR RIS AR S s R A AR

2) it 65 R AFN T H K& R R0R D&, b E %y 0.45 mm/10 a. 2023 4 E = [EKE 253.0
mm, 5774 R 38R 2D 34%, Jorh 8 A 177 1 4F [F A 2.3 fm /) 68%. 2023 4F 5 28— H fix K% /K i 35.7 mm,
ek ¥t 27d, b HEF/KE >10.0 mm. >25.0 mm # H %5509 12d. 3d.

3) i 65 4 RA T E 2= H R 4 2 Wb E S, b E AN 21.6 h/10 a. 2023 FFE ZFEHIEEH 4
HON 5%, HIREEE I ERmZ 80.4h, K. BIRHE /78 52d. 14d.

4) 3T 2023 FEE ZEFHEN 1.7 mis, BEFRBIR/N 0.7 mis; EERKHE3 d, HEK.
B KIE S 5 17.8 m/s. 10.1 mis. 2023 4EE ZE 1 SR AN SE, LN 12%.

5) ZJtT 2023 4 E ZVIHHNHEE 67%, R /N 5%, SH/NMEXTEEE N 13%. 2023 45
ZP I KIRE N 23.6 hPa, B 4E [ HAMWAK 0.1 hPa; &k e/ NKISIESr %14 34.8 hPa. 8.2 hPa.

zE ERTREN, G 65 FRFE NN EFPHRELELE ETHES, FBKE. HREH 2.
2023 FFEFIR T E M, FKEMmMD>, HIREEmZ, B, Kb, 2023 52 FRRHE: B
AL R, BB R L, RIEE R, AR E R B A
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