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Analysis of contribution rates of climate change and human activities to changes in runoff and sediment inflow into
lake in the Poyang Lake Basin//ZHAO Yanan'??, HUANG Guoxian®, TONG Sichen'®, WANG Zhichao*, XU Xinfa*,
LI Youhui® (1. School of River and Ocean Engineering, Chongqing Jiaotong University, Chongging 400074, China;
2. Institute of Water Ecology and Environment, Chinese Research Academy of Environmental Sciences, Beijing 100012,
China; 3. National Engineering Research Center for Inland Waterway Regulation, Chongqing Jiaotong University,
Chongging 400074, China; 4. Jiangxi Provincial Institute of Water Sciences, Nanchang 330029, China; 5. China Railway
Water Conservancy & Hydropower Planning and Design Group, Co. , Lid. , Nanchang 330029, China)

Abstract ;. To quantitatively assess the contribution rates of climate change and human activities to the changes in runoff and
sediment inflow into Poyang Lake, based on the observed runoff and sediment data at hydrological stations of five major
tributaries in the Poyang Lake Basin from 1957 to 2023, the trend and abrupt points of runoff and sediment inflow into the
lake were analyzed using the Mann-Kendall test and cumulative anomaly method, and the SWAT model was used to
simulate water-sediment processes before and after the abrupt points in the basin. The results showed that the annual
average runoff inflow into Poyang Lake exhibited an insignificant increasing trend, while the annual average sediment load
into the lake demonstrated a statistically significant decreasing trend, with abrupt changes of runoff and sediment occurring
in 1990. Compared with the baseline period of 1957-1989, the annual average runoff inflow into the lake from 1990 to 2023
increased by 10. 12 billion m’ , and the annual average sediment load into the lake decreased by 6.298 million t. Climate
change is the primary driving factor leading to the increase in the runoff inflow into Poyang Lake, with a contribution rate of
78.7% , and human activities play a dominant role in reduction of the sediment load into Poyang Lake, with a contribution
rate of 85. 1%.

Key words: changes in runoff and sediment; climate change; human activities; SWAT model; the Poyang Lake Basin
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Fig.1 The Poyang Lake Basin and distributions of
major meteorological and hydrological stations
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Table 1 Basic information of representative hydrological

stations in the Poyang Lake Basin
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Fig.2 Spatial distributions of land use and soil types in the Poyang Lake Basin
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Table 2 Results of M-K trend tests for changes in runoff

and sediment inflow into lake in the Poyang Lake Basin
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Fig.3 M-K abrupt change test curves of runoff at representative hydrological stations in the Poyang Lake Basin
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Table 3 Results of sensitivity analysis for key parameters
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10 r_SLSUBBSN. hru RECEEN -1.09 0.28 0~0.2 0. 097
11 v_CH COV1. rte VAT3A (2 R 1.08 0.28 -0.05~0.6 -0. 046
12 v_SURLAG. bsn iR AR T S B [ 0.97 0.33 0.05~24 13.979

- 118 -



—BE - Sl

i R2=0.88 R?=0.90
R*=0.90 Exs=0.87 R’=0.94 Exs=0.81
120000 7 _ e 50001 e
[ Ens=087 ey oA uf « Ens=091 sy ]
: K : Z 4000 - !
: ; < 30001 ‘
= 000!
& 1000
4 ¢ oL i ¥ H
1957-01  1968-01  1979-01  1990-01 1957-01  1968-01  1979-01  1990-01
FisJia) it ]
(a) AJHEE (h) Hpusul
R*=0.89 R*=0.87 R>=0.88
Ao R2=0.84 VENS:0.72 1200+ R*=0.85 Ens=0.77 1 800+ R2=0.89 Ens=0.82
3 3200} B=082 F/EM Ftll Ens=0.76 HEH] IR Exs=0.86 FEW] D]
£ 2400 B g oW ' : E 12001, : '
I 1600 g 60 P 00
ES =300 S
&= 800 : o
€ o ! ML € &l ul 1}
1957-01  1968-01  1979-01  1990-01  1957-01  1968-01  1979-01  1990-01 1957-01  1968-01  1979-01  1990-01
FistJi) fisJi) fif [
(c) AEFPEH (d) TFFE (e) FRILEs
6 EAHAZREENESINEITE
Fig. 6 Comparison of simulated and observed monthly runoff during baseline period
—BME - S
R*=0.78 R*=0.80
000, R=083 . Ens=0.66 200, R=0381  Exs=0.77
_ Ens=0.76 %5 ] B UE ) _ Ens=0.80 FEW Loans ik
5 600 i \ ; B 150 i i
I H,E\k 100}
g 00 & s0f
1957-01  1968-01  1979-01  1990-01 1957-01  1968-01  1979-01  1990-01
Fisf ] Fis 1]
(a) SN (b) sk
R*=0.71 R*=0.87 R*=0.73
 R=0.76 Ens=0.72  R=075 ENS=O.85  R=071 .ENS=0461
Dol Buss071 KW i ol Bxso7a FEN SN ol Fwner AN L
S T By, 1 & T
] i i)
D 2 16 D
& & s} &
0 A WUIAS ; 0 ; ol ANV AW i
1957-01  1968-01  1979-01  1990-01  1957-01  1968-01  1979-01  1990-01 1957-01  1968-01  1979-0 1990-01

1] ] e
(o) 5 (d) TT5S () Heilis

7 EEHA®YERMES KNEXT
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Table 5 Impact of climate change and human activities on annual average runoff inflow into lake
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Table 6 Impact of climate change and human activities on annual average sediment load into lake
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