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Volume of Huanglongdai Reservoir and Precipitation

Chen Zanliang', Liang Minghai?, Liu Guangsheng?, Zhou Xiyang?, Gao Qiang?, Zhu Yunli?, Mao Zhennan

(1 Guangzhou North Municipal Water Conservancy Facilities Affairs Center, Guangzhou 510960; 2 Guangzhou Water
Science Research Institute Co., LTD , Guangzhou 510230; 3 Ku Weather , Beijing 100080)

Abstract: Inflow volume of a reservoir acts as a key reference for formulating scientific water resource regulation plans, ensuring
the safety of water conservancy facilities and exerting their economic benefits. By using the monthly precipitation and inflow data
from 1977 to 2020 at three observation stations in the water source area of Huanglongdai Reservoir, the distribution characteristics
and correlations between the precipitation and inflow water volume are analyzed. In addition, the diagnosis model of monthly
inflow volume is established with linear regression method. The results show that there are significant monthly changes in the
monthly precipitation and inflow water volume of Huanglongdai Reservoir. The highest precipitation is identified during April—
June, and the inflow water volume peaks from May to July. Meanwhile, there is a certain lag relationship between the monthly
inflow of water volume and precipitation. Except that the inflow in January is only significantly correlated with the precipitation
of the same month, the inflow of water in other months is highly related not only to the precipitation of the same month, but also
to the precipitation of the previous one to two months. According to the linear regression model between the inflow water volume
and the precipitation in the same period as well as the previous period, the explained variance of each month ranges between
63.3% and 90.98%, showing a high fitting ability. Moreover, the fitting degree is closely related to the precipitation concentration
degree. Months with high precipitation concentration degrees are prone to lower diagnostic results, while months with low
precipitation concentration degrees are accompanied with higher diagnostic results. This lays the foundation for using precipitation
to predict the inflow water volume of a reservoir.
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Fig. 1 Distribution map of Huanglongdai Reservoir
observation sites (top left: Lianxing Station; top right:
Fengmulong Station; bottom left: Bagian Station)
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Fig. 2 Variations of monthly mean precipitation over
Huanglongdai Reservoir and its monthly mean inflow
water volume from 1977 to 2020
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Fig. 3 Interannual variations of precipitation concentration

degree and period of Huanglongdai Reservior from 1977 to 2020
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Table 1 Correlation coefficient between the monthly inflow of the Huanglongdai
Reservoir and the precipitation at different lag times in the previous period

i iE Rt E/ A
R
0 1 2 3 5 6 7 8 9
1 0.827**  —0.142 0.079 0.235 0.236 0.025 —0.239 0.077 0.079 0.095
2 0.691**  0.650**  —0.151 —0.062 0.162 0.292 —0.060 —0.126 0.055 —0.016
3 0.801**  0.653**  0.533**  —0.162 —0.110 0.169 0.278 0.034 —0.107 0.118
4 0.798%*  0.531*%*  0.445**  0.418** —0.064 —0.131 —0.061 0.097 —0.032 0.025
5 0.822%*  0.304* 0.332% 0.096 0.137 0.143 —0.004 —0.128 0.031 0.154
6 0.866%*  0.310* 0.182 0.361%* 0.191 0.187 0.086 —0.132  —0.234 0.037
7 0.637**  0.526** 0.095 0.239 0.227 0.209 —0.003 0.165 0.164 0.122
8 0.681%*  0.523%* 0.034 0.050 0.254 0.240 —0.021 —0.087  0.299* 0.209
9 0.600%*  0.538**  0.308* 0.023 —0.025 0.201 0.238 0.005 0.131 0.162
10 0.572%*  0.360*  0.582**  0.365* 0.127 —0.051 0.021 0.206 —0.044 0.208
11 0.757**  0.507**  0.1804  0.442** 0.257 0.110 0.117 —0.014 0.092 —0.165
12 0.584**  (0.384* 0.221 0.291 0.500%* 0.286 0.028 0.123 0.066 —0.055
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Table 2 Diagnosis models of monthly inflow volume of
Huanglongdai Reservoir

R B HTRE R?
1 0=1832r,4+3.45/,+6.91r,+3.99,+4.47r,+2.887,—239.69 0.83
2 0=15.60r,+12.59,40.14r,+7.32r,+ 1.08r,+4.05,,—192.51  0.78
3 0=25.13,+13.35,,+17.035,—0.55r,+12.80r,+3.217,—2738.13 0.87
4 0=2540r+1291r +11.81r,+13.84r,+13.897,4+0.95-,—2976.12 0.91
5 0=33.24r,417.89r,47.53r,46.15r,40.38r,+39.73r,—6479.61  0.90
6 0=41.61r,+1824r,+12.63r,+11.88,+9.80r,+7.57,—10923.83 0.91
7 Q=27.47r,416.26r,+2.24r,+4.54r,—031r,+12.98-,—2766.16  0.83
8  0=22.84r,+13.42r,+4.67r,—0.57r,+524r,+3.22r,—1375.23  0.78
9 0=22.02r,411.43r,+6.96r,+1.98-,—0.56r,+3.85-,—1203.69  0.78
10 O=14.54r,48.32r,+6.73,43.10r,+2.56r,—0.44r,—317.77 0.82
11 0=1421r,43.69r,+3.27r,43.31r,+0.76r,41.20r,+559.52 0.83
12 0=10.72r,45.86r,+1.62r,+4.82r,+2.90r, 4 1.42r,+427.08 0.63

iE: QHRNEKE, BAL: Am’; 1y, 1y, 0y s BIAY ARAET ~ 5 AMEKE, BA: mm,
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Table 3 Cross-validation results of monthly inflow
diagnosis models for Huanglongdai Reservoir

o WHEIR

R MAE MAPE RMSE
1 0.91 3205.18 28.22 91.66
2 0.88 3735.56 33.02 107.56
3 0.93 5573.66 101.42 170.77
4 0.95 5975.42 43.43 164.70
5 0.95 8704.01 21.77 261.89
6 0.95 12829.19 44.58 362.23
7 0.91 8485.08 14.08 279.99
8 0.88 6927.32 13.10 238.67
9 0.89 4651.35 12.29 175.29
10 0.91 2907.49 13.42 93.91
11 0.91 1744.44 11.49 66.08
12 0.80 2783.55 20.32 89.66
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