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Table2 The calibration and validation results of water temperature prediction models before the dam construction

(RMSE/I°C(NSE*)) (RMSE/°C(NSE*))
(RMSE/I°C(NSE*))
a2s—8 0.73 (0.45) 0.71(0.23) 0.86(0.03) 0.73(-0.04) 0.76(0.17)
Air2stream

a2s-5 0.77 (0.38) 0.78(0.06) 0.87(0.03) 0.88(-0.32) 0.83(0.04)

Linear—1 1.76(-2.21) 1.71(-3.48) 1.98(-4.09) 2.02(-6.31) 1.87(-4.02)

Linear-2 1.74(-2.13) 1.67(-3.29) 1.87(-3.54) 1.91(-5.48) 1.80(-1.84)

Logistic—1 1.61(-1.70) 1.54(-2.62) 1.88(-3.57) 1.93(-5.65) 1.74(-3.39)

Quadratic—1 1.67(-1.90) 1.60(-2.92) 1.98(-4.09) 2.02(-6.31) 1.82(-3.81)

Cubic-1 1.62(-1.73) 1.54(-2.65) 1.88(-3.59) 1.93(-5.66) 1.76(-3.42)
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Table3 The calibration and validation results for water temperature predicting models after the dam construction
(RMSE/°C(NSE*)) (RMSE/IC(NSE*))
(RMSE/°C(NSE*))
Y a2s—8 0.74 (0.43) 0.93(0.19) 0.82(0.11) 2.61(-44) 1.27(-0.92)
a2s—-5 0.77 (0.39) 0.96(0.12) 0.83(0.08) 2.84(-5.66) 1.35(-1.27)
Linar-1 1.85(-2.14) 1.96(-2.58) 2.00(-4.29) 3.33(-8.18) 2.28(-3.76)
Linar-2 1.79(-2.05) 1.90(-2.39) 1.89(-3.71) 3.15(-7.18) 2.18(-2.81)
Logistic—1 1.59(-1.61) 1.78(-2.00) 1.90(-3.77) 3.30(-8.00) 2.14(-3.04)
Quadratic-1 1.65(-1.81) 1.83(-2.18) 2.00(-4.29) 3.33(-8.16) 2.20(-4.11)
Cubic-1 1.59(-1.64) 1.80(-2.07) 1.90(-3.79) 3.30(-8.01) 2.15(-3.88)
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Fig4 The inner—annual change curve comparison between the observed
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Fig.5 A comparison between the effects of natural climate and the

Three Gorges Dam on the water temperature at the Yichang station
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Investigation of River Water Temperature Variation Based on Data—Driven Model
TANG Yujia'?, HUANG Jingzheng'?, LIU Feng'?, CAI Huayang'?’

(1. School of Marine Science of Sun Yat—sen University, Guangzhou 510275, China;
2. Estuarine and Coastal Research Institute of Sun Yat—sen University, Guangzhou 510275, China)

Abstract: River water temperature has been regarded as an important ecological and environmental assessment factor. Intervention
of human activities (such as dam construction) often causes abnormal changes in river water temperature and significant effects on
river ecosystem. The effective water temperature prediction can provide a good indication for the long—term evolution trend of the
river thermal dynamics. In this paper, the Air2stream model, which is a newly data—driven water temperature prediction model,
has been used in the Yangtze River to explore its temperature variation before and after the operation of Three Gorges Dam. The
performance of the model is assessed by the root mean square error (RMSE) and the Nash efficiency coefficient (NSE), with a
comparison with other empirical regression models. The results show that the Air2stream model has the advantages of higher accu-
racy and better stability in the medium and long—term water temperature prediction for the river water temperature that would have
occurred in absence of the large—scale engineering works or other intensive human interventions. In addition, the difference be-
tween observed and simulated values of river water temperature can be used as a useful indicator for assessing the impacts of hu-
man interventions. The case study applied to the Yangtze River shows that Air2stream can be used to determine the extent of vari-
ation of water temperature and main controlled factors, as well as quantitatively analyzes the contributions of both human interven-
tions and climate change to water temperature mutation. Therefore, it can provide an important technical support for monitoring and
management of river ecosystem.

Key words: water temperature prediction; Air2stream model; water temperature variation; empirical regression model; Three Gorges

dam



