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Abstract

Using the precipitation data of 124 effective stations located in the Yangtze River Basin by the Na-
tional Meteorological Information Center, the dynamic threshold varying with time is introduced,
and the over threshold generalized Pareto distribution model is established. The temporal and
spatial characteristics and trend analysis of summer extreme precipitation in the Yangtze River
Basin in recent 57 years (1961~2017) are analyzed by using the non-stationary extreme value
model, and the trend change of return period is given. The analysis is of great significance to water
source management, water conservancy construction and urban design. 1) Compared with the
stationary extreme value model, the non-stationary extreme value model can better describe ex-
treme precipitation; 2) The results show that the trend of scale parameters in the Yangtze River
Basin is local, the trend is positive in most areas, and the shape parameters show the distribution
characteristics of positive and negative phases; 3) Finally, the trend change rates of 20-year,
50-year and 100-year return periods are calculated. The results show that the precipitation dis-
tribution in different return periods is similar. The longer the return period, the more places with
the largest return level of extreme precipitation, and the return level reaches more than 20
mm/decade; the mean value of return period also shows that compared with the stationary ex-
treme value model, the 100-year return period of extreme precipitation in the non-stationary ex-
treme value model shows a larger return level, and the regional range of large return level in-
creases.
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Figure 1. Location distribution of 124 observation stations (6 representative sta-
tions) and spatial distribution map of average precipitation (mm/d)
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Figure 2. The time series of day precipitation for the six representative stations and the corres-
ponding the u(t) (which are shown in the red line)
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Figure 3. The spatial distribution (a) and histogram (b) plot for the b_trend
of 124 stations
3. 124 N R ERKEB R BB S B EIUREE BB E
3.2. GPD 4yt

3.2.1. APMRZEY GPD S mERIER

F 1T RE AL, BUEAE. Y. AR, E A FIE RN SRR L I E PR IR T R
GPD #ixU NSt Rixd Ny 2, AR H, P GPD R4 RS IE PR RIAR K Em. 7F
% R AR B A AR PR R, BREIVTHESRS S 5Nl i A 3 R B T R ARG, BEEAE R T R
()25 4k (1) GPD A8 2 1E Ay H AT B o

DOI: 10.12677/aam.2022.112077 711 IR Esid


https://doi.org/10.12677/aam.2022.112077

Table 1. Stationary and non-stationary estimated parameters (standard errors in parentheses) of GPD

1. FR5IETFR GPD M HAIT(IESAAREE)

it S M ST #H FRITHE HIE HiER
R 0.1 0.09 0.05 -0.01 -0.04 0.02
GET) (0.00) (0.02) (0.07) (0.82) (0.10) (0.00)

3.39(0.23) 3.16(0.29) 2.83(0.24) 3.13(0.18)  3.38(0.23) 1.56 (0.24)

0.01(0.01) 0.02(0.01) 0.04(0.01) 0.02(0.01) -0.02(0.01) 0.02(0.01)
WiRkZ%  -0.01(0.13) 0.22(0.14) 0.00(0.10)  0.15(0.09)  0.08 (0.10)  0.05 (0.12)
BLEA bR 24 415.44 485.78 429.46 651.73 526.33 369.53
REZ% 3496 (5.14) 26.65(4.35) 19.63(2.77) 26.43(3.07) 24.82(3.24) 5.15(0.70)

PR JBRZ%  -0.01(0.11) 0.24(0.14) 0.03(0.10) 0.17(0.08)  0.09 (0.10) 0.02 (0.11)
BUSR bR 4 449.97 515.42 436.83 670.92 554.88 390.74
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Figure 4. The spatial distribution of u, oy, 1 and mean field over threshold for the GPD-tt fitting of 124
stations
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Figure 5. The spatial distribution of u, g, and mean field over threshold for the GPD-cc fitting
of 124 stations
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Figure 6. Spatial distribution of the trends in the 10, 30, 50 and 100-yr return level for the GPD-tt fitting of 124 stations
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Figure 8. Spatial distribution of 50, 100 years return period of non-stationary extreme value
model and difference from that of stationary extreme value model
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