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Change of the Rainfall Erosivity in Poyang Lake Basin and Its Influence on
Suspended Sediment Load into the Lake
GU Chaojun, ZHU Yongqing, LI Renhua, YAO He

(Yangtze River Basin Monitoring Center Station for Soil and Water Conservation »
Changjiang Water Resources Commission » Wuhan 430012)
Abstract: As the largest freshwater lake in China, revealing the spatial-temporal evolution of the rainfall
erosivity and its impacts on sediment into the Poyang Lake is of great significance to scientifically guide the
ecological protection and the development of the high-quality development of the ecological civilization in the
basin. In this paper., change of the rainfall erosivity in Poyang Lake basin (PYLB) and its effects on suspended
sediment load (SSL) into the lake were investigated based on the daily rainfall data of the 63 weather stations
within the PLYB and the annual SSL into Poyang lake from its five tributaries from 1961 to 2017, using the
non-parameter Mann-Kendall test, Double mass curve and Linear regression method. The results showed
that annual average rainfall erosivity of PYLB was 10 034.1 (M]J « mm)/(hm® * h), ranging from 6 738.8 to
12 734.8 (MJ * mm)/(hm?® « h). The spatial pattern of the rainfall erosivity showed that low rainfall erosivity
mainly distribute in the southwest region and high rainfall erosivity mainly distribute in the northeast region.
The rainfall erosivity showed an insignificant increasing trend (P >>0.05) during 1961-—2017, of which the
greatest value was in the 2010s and the smallest in the 1960s. In the same period, the annual average total
SSL into the lake was 1 183.3X10" t, showing a significant decreasing trend (P<C0.01). The greatest value
of the SSL was in the 1970s and the smallest was in the 2000s.The change points of the total SSL into the lake
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and the SSL of the Ganjiang river, Xinjiang River and Shuishui River were in 1992, and 1999, respectively
(P<C0.01). Taken the period before the change points of the SSL as the baseline period, the contribution rate
of human activity and rainfall erosivity on the total changes of SSL into the lake was —138.1% and 38.1%,
respectively during the period after the change point. The contribution rate of human activity and rainfall erosivity
on the SSL changes of the Ganjiang river was —125.8% and 25.8% , respectively. The contribution rate of human
activity and rainfall erosivity on the SSL changes of the Xinjiang river was —121.3% and 21.3% ., respectively.
The contribution rate of human activity and rainfall erosivity on the SSL changes of the Xiushui river was
—141.4% and 41.4%, respectively. The change of rainfall erosivity was advantageous to increase the SSL

into the lake, and human activities, e.g. reservoir construction, soil and water conservation and sand mining

were the main driving forces for the decrease of the SSL into the Poyang Lake in the recent 60 years.
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(10 tea™h) 10'tea™) (10" tea™h) O HABUY O HMUY%
h™'ea ) (10" t+a ") (10" tea™ ")
1961—1991 1548.5 9351.7
19921999 1182.0 11972.2 2046.0 —366.5 497.5 135.7 —864.1 —235.7
AWIEE 20002009 625.3 10171.6 1614.8 —923.2 66.3 7.2 —989.5 —107.2
2010—2017 605.2 11472.6 1960.7 —943.3 412.2 43.7 —1355.5 —143.7
19922017 747.8 10847.8 1853. —800.7 305.4 38.1 —1106.0 —138.1
19611991 1089.8 9910.7
1992—1999 638.1 12350.9 1388.2 —451.6 298.5 66.1 —750.1 —166.1
BT 2000—2009 322.4 10009.6 1125.1 —767.4 35.3 4.6 —802.7 —104.6
2010—2017 229.7 11856.4 1289.4 —860.1 199.6 23.2 —1059.7 —123.2
1992—2017 391.0 11298.2 1269.9 —698.8 180.2 25.8 —878.9 —125.8
19611998 237.2 11100.0
. 1999—2009 85.8 10742.0 239.5 —151.4 2.3 1.5 —153.7 —-101.5
Wit 2010—2017 142.9 13390.5 298.6 —151.4 61.4 40.5 —212.8 —140.5
19982017 109.9 11857.2 264.4 —127.4 27.2 21.3 —154.5 —121.3
19611998 42,1 11760.6
Bk 1999—2009 18.6 11095.0 43.3 —23.5 1.2 5.0 —24.6 —105.0
20102017 32.8 14806.2 57.7 —23.5 15.6 66.6 —39.1 —166.6
1998—2017 24.6 12657.6 49.4 —17.5 7.3 41.4 —24.8 —141.4
3 9 A 90 0 52 47 T A

R W 422 ol g 0 1 R A A (USLE . RUSLE,
CSLE &) Hp 1 5 22 2850, A SCFI|FH 486 BH 30 it 488 63 1
T E 3 2 H R T TR L B T I B R AR ok T AR Ak
FOGE A WA S V0 1 1 R ), 25 R RT O AR OO A L3
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PRAFE SR — 1 TR, L o8 UM A 207 4%
VEPRTE ALIA 157 501.8 hm®, KHIAR K + R FEH M,
SRR R A B E AR, 5 1985 AEA L.
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