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Abstract

In order to solve the problem that deficient hydrological variation test methods cannot fully support the
reliability of the test results, this study forms a hydrological variation diagnosis system based on 10 hy-
drologic variation test methods to provide a comprehensive analysis of the measured water and sedi-
ment series of Makou, Sanshui, and Boluo hydrological stations in the Pearl River estuary delta during
1959~2019 and to further explore the causes of the changes in the water and sediment situation. The
results show that the sediment load in the Pearl River estuary has decreased significantly since 1990.
The maximum sediment load of Makou and Sanshui stations in the past ten years decreased by 65.45%
and 65.53%, respectively, compared with the multi-year averages. In terms of the variation form of wa-
ter and sediment series, Makou station mainly shows jump variability, and Sanshui station is biased to
trend variation, while the variability of runoff series of Boluo station is not characterized by obvious
features, but its sediment series presents jump variability. The change of water and sediment situation
leads to an increase of 8.1% and 28.3% in the proportion of water and sediment entering the delta area
from Sanshui station, which subsequently increases the ratio of sediment distribution at the four river
mouths on the east side of the Pearl River estuary. With regard to the triggering factors of the water and
sediment situation, human activities in the Pearl River Basin such as upstream damming, sand mining
and soil and water conservation are the main reasons for the variation of the water and sediment situa-
tion.
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Figure 1. Major river systems hydrographic stations and estuaries in the Pearl River and its Delta Region
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Figure 2. Procedures for hydrological variation diagnosis system
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Figure 3. Variations in annual runoff and sediment load at Makou station (a), Sanshui station (b), Boluo station (c), and the sum of
the three stations (d), 1959~2019
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Figure 4. Chronological average runoff (a) and sediment load (b) at Makou, Sanshui, and Boluo stations, 1959~2019
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Table 2. Diagnosis of variation of annual runoff and sediment load at Sanshui, Makou and Boluo stations in the Pearl River Delta
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Figure 5. MK test results of annual runoff (a) and annual sediment (b) series at Makou Station
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Figure 6. MK test results of annual runoff (a) and annual sediment (b) series at Sanshui Station
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Figure 8. Variations in water (a) and sediment (b) distribution ratios at Makou and Sansui stations, 1959~2019
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Table 3. Runoff distribution of the eight major mouths of the Pearl River Estuary in different periods
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A BRI Bl Ewm OB AV BT XEMETT O pRBEIT O B &t
1985~2000 4 245 16.8 7.3 12.5 61.1 26.6 4.0 3.9 4.5 39.0
2010~2018 4 212 15.1 10.5 12.1 58.9 25.9 4.1 4.9 6.1 41.0

Table 4. Sediment distribution of the eight major mouths of the Pearl River Estuary in different periods
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2010~2018 4 12.0 13.6 122 19.0 56.8 29.3 4.4 4.7 4.9 433
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Figure 9. Cumulative runoff-sediment relationship at Makou station and the
construction of reservoirs in the Xijiang River basin
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Figure 10. Cumulative runoff-sediment relationship at Sanshui station and the
construction of reservoirs in the Beijiang River basin
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Figure 11. Cumulative runoff-sediment relationship at Boluo station and the
construction of reservoirs in the Beijiang River basin
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