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Abstract

Based on the historical meteorological observation data of Binhai County from 1961 to 2020, this
paper conducts a statistical analysis of its precipitation characteristics. The results show that: the
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annual average number of rainstorm days in Binhai County is 3.4, with a weak increasing trend in-
terannually (0.04 days per decade). July (76 days) and August (52 days) account for 62.4% of the
total rainstorm days in 60 years, and no rainstorms occur in winter. Heavy rainstorm (=100 mm) is
concentrated in May-September (18 days in July and 16 days in August), with a total of 45 days in
60 years. Extreme rainstorm (2250 mm) has been observed. The maximum values of annual maxi-
mum 1-hour precipitation (108.9 mm) and annual maximum daily precipitation (232.2 mm) both
show upward trends. In addition, the continuous rainy days in Binhai average 4.8 times per year,
lasting 6.9 days on average, with an average rainfall of 78.0 mm and sunshine of 2.1 hours. The ex-
treme process lasted up to 23 days (1962), with the maximum precipitation of 419.4 mm (1965)
and the minimum of 10.2 mm (1992). The annual frequency decreases at a rate of 0.2 times per
decade, and the maximum total precipitation decreases at a rate of 1.8 mm per decade. In conclu-
sion, the frequency of rainstorms shows a weak upward trend, with significantly enhanced extreme
intensity (short-term/daily precipitation) extending to spring and autumn. Heavy rainstorms are
concentrated in summer, while extreme rainstorms are rare. The frequency and extreme intensity
of continuous rainy events (mainly in spring and autumn) both show a decreasing trend, possibly
related to changes in water vapor transport capacity of the monsoon system.
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Figure 1. Annual change of rainstorm days in coastal area from 1961 to 2020 (Unit: d)

1. 1961~2020 FEGF RN AYORFET U E (BRI d)
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Table 1. Cumulative rainstorm days of each month in Binhai from 1961 to 2020 (Unit: d)
F2 1.1961~2020 FEG S A RTREMAK(ERAL: d)

H 1 2 3 4 5 6 7 8 9 10 11 12

W H 2 0 0 1 3 8 35 76 52 28 1 1 0

AN [F] I B 22 0308 H P35 3 00 H 3G ik 25 Bk G (LA 2), 2011~2020 43K 10 4, 6 3. 9 .
10 A+ 11 AZWHEWFIMEZ T 1961~2020 4, R 50 K LR BAEUT A [ TR 1 % .

5T 1961~2020 AERE/K BRI AT, VML A B FR W K& UL R (H /K E>100 mm)ifa HECh
45 K (LK 3). Horh, 1964 41 2020 4F HH BB i B K 44, AE K ZR N HEOYIE R 3 K, ik 60 “EfcK
B MAEGTIRT BN, A 30 MEM R KRNI KA Mann-Kendall i #4562 4 K2 W
HEUF VAT 53T, 45 FR % X KB MY H BT 60 4F[A) AR SO0 3 1) BB R R

1961~2020 4, MiEiE& H Rl KB HES M SR KRE, REN KA ELHNAES9H, Hh 7 H
IR HE R %, 1318 K, 8 HIkZ(16 KX), 1M 10 H &K 4 H NI R BN R THI.

F T 1961~2020 Fi% H FE/KEHR G430, i X X F M (H /K E>100 mm) S4F 2R & 2=
PESARIFAE(LE 2)o GEiTIF BN, KB HSEPMBIE 5~9 H, Hd 7 Rk, Rils 18 K
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Figure 2. Monthly variation of average rainstorm days in Binhai from 1961 to 2020 (Unit: d)
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Figure 3. Annual change of heavy rainstorm days in Binhai from 1961 to 2020 (Unit: d)
3.1961~2020 FERIBFARMBRERFLELE (AL : d)

Table 2. Cumulative heavy rainstorm days in each month in Binhai from 1961 to 2020 (Unit: d)
3 2.1961~2020 FIREE AR RTBER(RAL: d)

H 1 2 3 4 5 6 7 8 9 10 11 12
REWHE 0 0 0 0 1 4 18 16 6 0 0 0

MG AS [F] I B 2 208 H 3 2 H BG4 53R B (LA 4), T 1961~2020 4EA 5D,
2011~2020 4E¥E+4EH 6~8 H KZEM (H K E>100 mm) T35 & AR SR % F IS, x—2hE
B, 3 AR X R R K SR R R A A e R SRAS A, TR 5 AR AR T 5T XK AE
PN R RV 7R R B. .

TEERLIX,  H K E>250 mm RF R RN UL BB R K SR ARG . S, AWM
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Figure 4. Monthly variation of average heavy rainstorm days in coastal area from 1961 to 2020 (Unit: d)
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Figure 5. Annual variation of maximum 1-hour precipitation in Binhai from 1973 to 2020 (Unit: mm)
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HF 1961~2020 4F& H FE/K TR, VR X A 5ok H B K& FAUES W SE N 114.7mm. W
WA AR AL 2 7 B E (L 6), e KfEIA 232.2mm, HIFLAE 2000 4 8 H 30 H; /Ml 36.8mm, ik T
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Figure 6. Annual variation of maximum daily precipitation in Binhai from 1961 to 2020 (Unit: mm)
[ 6.1961~2020 I RBFHRABMKERFEL(ERL: mm)

FRAE 1961~2020 435 H FE/K BRI GE T, Vi DX AR Sk H FE/K &= 1 A 70 A S 03 I 2= PR (U
% 3)o #HEKHBEKESNT 30.6 mm(1991 4 12 H 24 H)% 232.2 mm (2000 4 8 H 30 H)z &), FHr
HZ(6~8 H)leKompEm R, 7. 8 . 9 Hi KHB/KES ik 176.4 mm. 232.2 mm £l 166.3 mm, 8
H B A B KAl &25(12~2 H)BKoRER5S, 1 H. 2 A, 12 AHRKHBE/KES 8 38.6 mm, 30.7
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Table 3. Monthly distribution of the maximum daily precipitation in Binhai from 1961 to 2020 (unit: mm)
= 3.1961~2020 FRGmAREKER S (BAL: mm)

Hr 1 2 3 4 5 6 7 8 9 10 11 12

Y 38.6 30.7 50.4 575 1258 1546 1764 2322 1663 63.2 56.3 30.6

4. AR S 4R R H WK

T 1961-2020 4 F7K B H REARI B AR), 5eifgtth X 32 BH W 3o A2 1) SRS B AP IE N 4.7 K. Suit it
BINIERAENI N EM 285 WK, A ETHHIR 4.8 WK, BIRFEFHFSNK 6.9 K, FHRITNE
78.0mm, P H BRI EUN 2.0 /N o, SRR AEATIR B 22 5 0 (LI 7), 1962 41 1963 4RIk 1 5
e E (10 ¥k), 1995 AE AN BE IR R R RREEm A il 23 RO 8, 1962 429 H 4~26
H), RitBKER A MER 419.4mm (W& 9, 1965 4 7 H 8~23 H), fx/MEX 10.2mm (1992 4F 12 H 5~9
H). RF Mann-Kendall #3456 5 28 M B0 HT BoR, FEERI N AR ZEXRELL 0.2 k/10a KIESR 5 E IR
A, FEEH W AR RSB KE IR 2 1.8 mm/10a (19 N RE& S, 2R I ZH0 X% B Y S (1 R AR AT AR
Ui e FEE 35 5 IR 5 A 5

TR B N A RO R E T O AARE, DEEMKENE R HPHEFER I BN
A 43R, PTEE 0.7 IR, IR FHFS: 6.7 K, RIFWE 41.9mm, HIYHBEAN 2.1 M. F
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Figure 7. Annual variation chart of the occurrence frequency of continuous rainy processes in Binhai from 1961 to 2020 (Unit:
times)
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Figure 8. Annual variation chart of the longest consecutive rainy days in Binhai from 1961 to 2020 (Unit: d)
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Figure 9. Annual variation of the maximum total precipitation in continuous rainy processes in Binhai from 1961 to 2020
(Unit: mm)
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Figure 10. Annual variation chart of the occurrence frequency of continuous rainy processes in Binhai in spring from 1961 to
2020 (Unit: times)
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Figure 11. A Annual variation chart of the maximum total precipitation during continuous rainy processes in Binhai in spring
from 1961 to 2020 (Unit: mm)
[ 11. 1961~2020 FR/GEFEAMIT IR A DK ERFEHE (AL : mm)
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Figure 12. Annual variation chart of the occurrence frequency of continuous rainy processes in Binhai in autumn from 1961
to 2020 (Unit: times)
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Figure 13. Annual variation chart of the maximum total precipitation during continuous rainy processes in Binhai in autumn
from 1961 to 2020 (Unit: mm)
13.1961~2020 FRFMEZEAMETRRE R D EKERFETLE(EA: mm)
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