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Abstract

The Mann-Kendall trend test and P-III curve are used to analyze the annual precipitation data series at 19
precipitation stations in Huangshi City from 1956 to 2022 (67 years). The results show that there is no signif-
icant change in the interannual variation pattern with an average annual precipitation of 1435 mm. The
overall annual precipitation shows a slight increase. Based on the moving average method and the K-means
clustering method, the annual precipitation approaches 7 years as a change cycle, while the modulus coeffi-
cient method analysis indicates that continuous drought is more likely to occur in the sample data cycle, with
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a frequency of 12.1% being far higher than the flood frequency of 3.0%, so the frequency of drought needs to
be paid attention to. The predicted annual precipitation is 1450 mm from 2023 to 2025 by the R/S analysis
method. The data from various analysis methods point out that this is more consistent with the current policy
of water resources management, and flood control and drought relief are still needed in the future.
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Figure 1. Distribution of precipitation stations in Huangshi City
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Figure 2. Monthly precipitation distribution of Huangshi City
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Table 1. Precipitation characteristics and water year division in Huangshi City

F1. RATEMKEFEFER S

S>0

S<0

FRIEFERI 4> ¥ KA ITEY/ &2 TIKEE TRt K4 FrAG KR
{8 [X 8] (mm) [1752.5, 2069.2] [1505.9, 1752.5] [1333.3, 1505.9] [1128.8, 1333.3] [967.1, 1128.8]
RS (5E) 10 10 23 15 9
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Table 2. Relationship between sliding period and root-mean-square deviation in Huangshi City
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RMSE 769 331 269 145 133 66.6 718 622 413 611 465 34 20 335
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Table 3. Relationship between Cluster K and cycle division in Huangshi City
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Figure 3. 7-year cycle cluster distribution map of Huangshi City
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Figure 4. Modulus change of precipitation in Huangshi City
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Table 4. Proportion of various modulus coefficients in Huangshi City

T4 AAHEFELRKALLFER

L R % K>0 K<0 K=0 HEEK>0 HEEEK<0 USRI ESS S m A
FEA S 32 34 1 14 16 2 8
kR 47.8% 50.7% 1.5% 21.2% 24.2% 3.0% 12.1%

HE 4 fid 4 nTEH, HBELRBERIE KB BB B E B, AL RECKT 0 A
T 0 N LI 040, RN ESFI K> 0K < 04 KK > 0 FK < 0 [ —2F, HAES K > 0 (SRR 21.2%,
5K > 0 FEARELN 45.2%; SEZEM K <0 SREASN 24.2%, 5 K <0 FEAHLK) 48.5%. 145 2.2 P-111 B il £ 1533
Ty ENF A KAE 528, HBUESWESA 2 K(CH 1969 4F. 1970 4F. 1998 4F. 1999 4E), HFEARN 3.0%, H
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Table 5. R/S method time span and H relationship curve node
5. RIS BB ESHX RLT R
IS [R5 2 n 5 6 7 8 10 15 20 30 40
0.692 0.669 0.6439 0.6584 0.6503 0.615 0.6004 0.6055 0.5664
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Figure 5. R/S analysis of annual precipitation in Huangshi from 1956
to 2022
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1) R4 Mann-Kendall 650X 543 17 1956 4F 28 2022 4F3it 67 4E4E /K& 0, B T 4F 3 i PRk & Ak
FAAFEISIE . SRR, AR R P A R R

2) L P-1 2T, BT 67 SRR KEFPAE S 1B i, SR ATEONIN S ERLE Rk
Bfth BN 12.1%, s TIESARFRIAIR 3.0%, [KULTEE A 25 5 & A E SR K, BTl A i
KGR PR TE T B, R R ETE SR X A i R B it 22 A R RIS, 7020 R0 FH W 3 B VR A iy e R ik 4%, ARIIE
Pk 24,

3) I IE AN FIEEL. K-means. RIS /T EELi A ahit, BATTER /KRR EINL) 7 FF-FHH 15 R 8 H;
RKath 5id 2 SE R HN BORMEALE— 8 MAHDCE, LI [R]5 BBk NAH DGR AT, HR b ARk 3 4F PN (2023 &
2025 4F) % 41 T B K B 2 4R T I MEAE 1450 mm B3 (08 22+ 42201 1430 mm).
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