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Water shortage and countermeasures of irrigation area around Lake Poyang in dry sea-
sons”
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Abstract: In recent years, due to the influence of a series of human activities around the river basin represented by the Three Gor-
ges Dam, the dry season duration of Lake Poyang was prolonged and early drawdown of water level was observed. This leads to a se-
ries of ecological and livelihood issues. To investigate the water shortage of irrigation around the lake, this paper analyzed the water
level of Xingzi Station from 1953 to 2018 by applying eleven probability distribution functions. The Wakeby distribution was select-
ed as the theoretical distribution after comparison. Both the mean annual water level and mean monthly water level during the dry
season under a 90% guarantee rate were obtained. Based on the mean annual water level over the years, the representative hydro-
logical year was selected to analyze the supply and demand of water resources, thus the water shortage was obtained. Consequently,
the quantitative relationship between water shortage change of the irrigation area and water discharge change of the main channel of
Changjiang River was established, and the countermeasures were discussed. The results show that the water shortage (under 90%
guarantee rate) of irrigation area around Lake Poyang has accordingly reached 226 million m® , 212 million m®, 57 million m*, 58
million m*, 55 million m> and 25 million m® from September to February of the next year, since the operation of the Three Gorges
Dam in 2003. The solution to meet the water demand of the irrigation area by regulating the water discharge of the main channel of
Changjiang River is only applicable to the situation when the water discharge from the ‘Five Rivers’ decreases in September and
October. Therefore, to restore the water level of Lake Poyang and its process, other more effective means are needed.
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Fig.1 Lake Poyang system and the distribution of irrigation areas around the lake
(The data set is provided by Geospatial Data Cloud site, Computer Network Information Center,
Chinese Academy of Sciences. http://www.gscloud.cn)
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Fig.2 The inner year distribution of mean annual irrigation quantity in irrigation area around Lake Poyang
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Fig.3 Curve fitting of mean annual water level at Xingzi Station
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Tab.2 The regression formula of water level at Xingzi Station and Lake Poyang storage

during different periods
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Tab.3 Variation of outflow at Hukou Station in dry season dominated by the change

of runoff of the ‘Five Rivers’ and Changjiang River
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Attached Tab. I The distribution (or density) function of each probability distribution
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Attached Tab. I Parameter estimation results for each probability distribution fitted to the 1953-2002 series

53R AR 9H 10 H 11 A 12 A 1A 2 A
Wakeby a=6.25 a=20.25 a=24.54 a=12.75 a=67.65 a=3.02 a=4.83
b=4.27 b=5.13 5=9.93 b=8.69 b=39.44 b=1.33 b=3.68
g=0.52 g=1.26 2=2.99 g=2.74 g=2.27 g=0.17 g=1.70
d=0.13 d=0 d=-0.51 d=-0.46 d=-0.39 d=0.52 d=-0.41
x=11.61 x=11.46 x=10.36 x=9.00 x=6.47 x=7.29 x=7.38
T A $=0.07 5=0.12 5=0.12 s=0.13 s=0.13 $=0.12 $=0.12
m=2.59 m=2.77 m=2.67 m=2.49 m=2.27 m=2.18 m=2.26
Gamma a=217.02 a=68.73 a=71.72 a=62.29 a=59.13 a=57.67 a=63.99
5=0.06 5=0.23 5=0.20 5=0.20 b=0.17 b=0.16 b=0.15
Gumbel ( min) s=0.71 s=1.51 s=1.34 s=1.20 s=0.99 s=0.92 s=0.94
m=13.80 m=16.88 m=15.36 m=12.89 m=10.35 m=9.48 m=10.16
Gumbel ( max) s=0.71 s=1.51 s=1.34 s=1.20 s=0.99 s=0.92 s=0.94
m=12.98 m=15.14 m=13.81 m=11.50 m=9.20 m=28.42 m=9.08
] XARAE k=-0.15 k=-0.33 k=-0.32 k=-0.21 k=-0.08 k=0.03 k=-0.25
$=0.82 s=1.96 s=1.76 s=1.50 s=1.12 $=0.89 s=1.18
m=13.02 m=15.38 m=14.01 m=11.58 m=9.21 m=8.41 m=9.17
Weibull a=18.09 a=9.69 a=9.83 a=9.43 a=9.14 a=10.03 a=9.84
b=13.72 b=16.74 b=15.23 b=12.75 b=10.24 5=9.30 b=10.03
p-1I a=90.70 a=30.86 a=30.86 a=26.30 a=26.30 a=26.30 a=26.30
b=10.16 b=2.89 b=3.18 b=3.24 b=4.04 b=4.41 b=4.10
g=4.46 g=5.34 2=4.86 2=4.06 g=3.26 g=2.98 g=3.21
I HP a=26.16 a=13.60 a=13.70 a=13.39 a=13.25 a=14.72 a=13.81
b=13.31 b=15.82 b=14.41 b=12.03 b=9.64 b=8.81 b=9.48
I X Pareto k=-0.71 k=-1.11 k=-1.09 k=-0.83 k=-0.57 k=-0.36 k=-0.92
5=2.35 s=7.12 $=6.29 s=4.60 5=2.93 5=2.04 5=3.82
m=12.02 m=12.63 m=11.57 m=9.68 m=7.91 m=7.45 m=7.62
I £=0.08 k=-0.03 k=-0.02 k=0.04 k=0.12 k=0.19 £=0.02
5=0.50 s=1.09 5=0.97 5=0.89 5=0.71 5=0.60 5=0.68
m=13.33 m=16.06 m=14.62 m=12.13 m=9.63 m=8.76 m=9.59
Y& P-T a=31.47 a=23.17 a=11.34 a=705.37 a=73.45 a=5.48  a=20690.00
5=0.01 b=-0.03 b=-0.04 b=0 5=0.01 5=0.05 b=0
g=2.22 2=3.36 2=3.08 g=5.87 g=1.17 2=1.89 2=20.21
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Attached Tab. Il Parameter estimation results for each probability distribution fitted to the 1953-2018 series

S3Ai AR 9H 10 H 1A 12 A 1 H 2 A
Wakeby a=6.44 a=18.73 a=41.31 a=15.98 a=22.89 a=2.34 a=6.15
b=3.41 b=3.77 b=11.34 b=8.03 b=18.47 b=0.94 b=10.75
2=0.41 2=0.74 £=3.20 g=2.59 2=1.89 2=0.21 g=2.85
d=0.18 d=0.16 d=-0.49 d=-0.40 d=-0.26 d=0.42 d=-0.63
x=11.24 x=10.85 x=8.54 x=8.21 x=6.99 x=7.36 x=7.20
HEIEZS $=0.07 s=0.14 5=0.15 s=0.14 s=0.13 s=0.12 s=0.13
m=2.58 m=2.74 m=2.63 m=2.46 m=2.26 m=2.18 m=2.24
Gamma a=185.30 a=57.57 a=50.98 a=51.27 a=57.41 a=57.46 a=58.53
b=0.07 b=0.27 b=0.28 5=0.23 b=0.17 b=0.16 b=0.16
Gumbel ( min) s=0.76 s=1.61 s=1.53 s=1.29 $s=0.99 s=0.92 s=0.96
m=13.63 m=16.58 m=14.92 m=12.57 m=10.23 m=9.45 m=10.03
Gumbel ( max) s=0.76 s=1.61 s=1.53 s=1.29 $=0.99 s=0.92 s=0.96
m=12.76 m=14.73 m=13.15 m=11.08 m=9.08 m=8.39 m=8.92
IR AE k=-0.25 k=-0.42 k=-0.38 k=-0.24 k=-0.04 £=0.06 k=-0.19
$=0.94 s=2.17 $=2.05 s=1.63 s=1.07 $=0.87 s=1.18
m=12.84 m=15.06 m=13.43 m=11.21 m=9.08 m=8.37 m=8.98
Weibull a=16.73 a=8.83 a=8.26 a=8.56 a=9.12 a=9.65 a=9.38
b=13.56 b=16.45 b=14.79 b=12.44 b=10.13 5=9.32 5=9.92
p-1I a=90.70 @=26.30 a=22.68 a=22.68 @=26.30 a=26.30 a=26.30
b=10.31 b=2.52 b=2.42 b=2.88 b=4.08 b=4.42 b=4.16
g2=4.40 g=5.22 g=4.68 g=3.94 g=3.22 2=2.97 g=3.16
X ET a=23.90 a=12.29 a=11.45 a=12.12 a=13.33 a=14.31 a=13.31
b=13.12 b=15.45 b=13.84 b=11.66 b=9.54 b=8.80 b=9.35
I X Pareto k=-0.92 k=-1.31 k=-1.21 k=-0.90 k=-0.50 kE=-0.32 kE=-0.80
$=3.03 5=8.86 5=7.89 5=5.23 $=2.69 s=1.95 $=3.54
m=11.61 m=11.82 m=10.47 m=9.08 m=7.87 m=17.44 m=17.50
I £=0.02 k=-0.07 k=-0.05 £=0.02 k=0.14 k=0.21 k=0.05
s=0.54 s=1.15 s=1.11 5=0.95 5=0.69 $=0.59 $=0.70
m=13.17 m=15.79 m=14.13 m=11.79 m=9.49 m=28.71 m=9.41
X P-T0 a=1151.4 a=11.93 a=8.42 a=93.50 a=32.24 a=5.97 a=871.08
b=0 b=-0.04 b=-0.05 b=-0.01 b=0.02 5=0.05 b=0

2=0.09 g=3.21 £=3.06 g=3.83 g=1.53 g=1.88 g=-1.59




