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Abstract

In this paper, based on daily precipitation, average temperature, and maximum and minimum tem-
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perature data of 4 meteorological stations in Suqian City from 1961 to 2021, linear trend method,
Mann-Kendall test, RClimDex model, wavelet analysis, and R/S are used to analyze the variation
characteristics and trend prediction of 18 extreme temperature and precipitation indexes. The re-
sults are as follows: 1) Both extreme high temperature and extreme low temperature showed an in-
creasing trend, while the daily temperature range showed a decreasing trend; the frequency and
sustainability of extreme high-temperature (low-temperature) events showed an increasing (de-
creasing) trend; 2) The intensity and frequency of extreme precipitation events are marginally in-
creasing, while their sustainability has decreased slightly; 3) The increase in temperature for the
extreme temperature cold indexes is higher than that of the warm indexes, while the increase in
temperature for the night indexes is higher than that of the day indexes; 4) From a periodic perspec-
tive, the extreme temperature indexes exhibit a periodic variation of 2~6 a, while the extreme pre-
cipitation indexes display a periodic variation of about 2 a; 5) The R/S analysis shows that the state
of climate warming in Suqian area will continue to persist, the trends of future increase or decrease
of extreme precipitation indexes are inconsistent, and the average cycle length of the extreme tem-
perature indexes is mostly greater than 15 a, while the cycle length of the extreme precipitation in-
dexes are mostly less than 10 a.
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TERBRASAFFF BRI 5 N, ARROKIGIASZ 2R LM, 35 1T 5 3504 BRI Py Ao B K ARt oA
Wit 2 [9]. I 50 4EK, H E R B K HAR ] A8 2 [10], SRBEAKRIAR SRR R I ETHESA, Hhm b
K P A S B SR [ 1] AEASVE B, BRE R Pk F AR X 2 R O R . TR EOR, KT
PG R AR R b X, 3 A SR s PR K R 34 R BB AE R N34, Ta e Adb LR AR IGEE 7 He X
(108 i 548 7K D R B0 LR D i 951 2]
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Table 1. Definition of extreme climate indexes
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Table 2. Hurst index classification
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Figure 1. Variation trend of extreme temperature indexes in Sugian over the past 61 years (1961~2021)
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Figure 2. Wavelet energy spectrum distribution of extreme temperature intensity indexes in Sugian over the past 61
years (1961~2021)
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Table 3. Time-frequency characteristics of wavelet energy spectrum of other extreme temperature indexes in Sugian area
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Figure 3. Variation trend of extreme precipitation indexes in Sugian over the past 61 years (1961~2021)
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Figure 4. Wavelet energy spectrum distribution of extreme precipitation
intensity index in Sugian over the past 61 years (1961~2021)
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Table 4. Time-frequency characteristics of wavelet energy spectrum of other extreme precipitation indexes in Sugian area

F+ 4. EE XA AR IR R RV BE BIERTSEHIE

-/ EHRED REH L /a AL A LA
RX1day 1961~2012 3 2,5,10 2,5
RX5day 1961~2015 2 2,58 2

R95p 1961~1990, 1995~2015 4,2 2,5 2

SDII 1961~1988, 1994~2015 4,2 2,514 2

R50 1961~1990, 1995~2015 4,2 2,5 2

CWD 1961~1978, 1982~1990, 1995~2021 6,37 2,57 7
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Table 5. R/S analysis of extreme temperature indexes in Sugian area
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Table 6. R/S analysis of extreme precipitation indexes in Sugian area
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Figure 5. V-In n curve graph of daily temperature range (DTR)
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Table 7. Non-periodic cycle length of extreme climate indexes in Sugian area
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