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Study on evolution characteristics of dry season runoff using a non-stationary
GEV model in Source Region of the Yellow River
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Abstract: The non-stationary characteristics of the average runoff in driest days are tested in this paper based on the measured runoff
data of Tangnaihai Hydrological Station from 1957 to 2018 using the 5-year moving average and Mann-Kendall abrupt change test to
analyze the effect of climate change on the non-stationary of hydrological extreme value. According to the Kendall rank correlation
analysis method, the climate index was selected, and the non-stationary generalized exireme value distribution model ( generalized
extreme value, GEV) was constructed with time and climate index as covariates. Parameter estimation and model selection were carried
out, and application effects of the stationary and non-stationary GEV models in the runoff simulation of dry season were compared. The
results indicated that the dry season runoff shows obvious non-stationary characteristics. Meanwhile, the simulated value of the
stationary GEV model is higher than the measured value, and the GEV model with the western Pacific index as covariate produces
better fit for the extreme value, which better explained the volatility of extreme dry events.
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Fig.2 Non-stationary test for the driest thirty days mean runoff at the Tangnaihai Hydrological Station from 1957 to 2018
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Table 1 Comparisons of various indexes of GEV-Stationary, GEV-Time and GEV-WP models

Jikt/d LAY {7 B SH REZH SHAE AlC BIC
GEV-Stationary 145.000 30.000 5 688 708
1 GEV-Time 143.981+0.017Z, 30. 480 6 774 798
GEV-WP* 144.919+6. 1667, 30.777+9.890Z, 7 620 649
GEV-Stationary 150. 000 31.000 5 710 730
7 GEV-Time 152.963+0.010Z, 31.144 6 752 776
GEV-WP* 153.674+7.0372Z, 31.687+6.741Z, 7 624 653
GEV-Stationary 160. 000 32.000 5 710 730
30 GEV-Time 159.967+0.002Z, 31.059 6 740 764
GEV-WP* 161.446+8.851Z, 33.708+3.230Z, 7 630 659
GEV-Stationary 170. 000 35.000 5 700 720
90 GEV-Time 169.971+0.002Z, 36.040 6 750 774
GEV-WP* 178.120+11.405Z, 37.221-2.198Z, 7 636 665
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Table 2 Comparison of design low water values in different durations of
once-in-two years (50% ) in Source Region of the Yellow River
Bint/d WAE— A AR A/ (m® - s7") S A K
GEV-Stationary K71 GEV-Time 71 GEV-WP 51 (m® +s7)
1 161.35 211.37 ~212.54 128.38 ~154.28 144.37
7 184.24 191.16 ~191.80 137.77 ~163. 15 153.37
30 191.04 217.09 ~217.24 144.97 ~171.26 161.43
920 209.69 254.18 ~254.35 162.07 ~190. 85 178.28
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Fig.3 Model fitting results at 2.5% , 50% and 97.5% frequencies
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