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Evaluating the performance of advanced
machine learning models in predicting the
Urmia Lake water level
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Abstract

Lakes play an important role in the hydrological cycle and
predicting the water level in them can provide vital information
for the future management of lakes and their ecosystems. To
this aim, in this research two models were developed and run
for 1-, 2- and 3-month water level forcasts for the Lake Urmia
in north-west of Iran; the tree post-pruning using the REPT
method and the combined REPT model with the ROF-REPT.
The water level time series data from 2001 to 2020 were
divided into two categories for model building (from 2001 to
2014) and for model validation (from 2015 to 2020). Different
input scenarios were developed and evaluated to find the most
effective input scenario of climate variables. Finally, the
developed models were evaluated through visual and
quantitative criteria. The results showed that the combined
ROF-REPT model has a higher performance than the single
REPT model for all forecasts of 1-, 2- and 3-months. Nash-
Sutcliffe Efficiency was obtained between 0.45 and 0.87 for
single models and between 0.53 and 0.95 for combined
models. Also, it was shown that the developed models are able
to predict the water level up to 3 months ahead.
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Fig. 1- The location of Lake Urmia in Iran and the location of the dams in the watershed of the lake
(Mohabzadeh et al., 2018)
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Table 2- Optimal values for each model parameter
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Table 3- Correlation coefficient between input and output variables
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Fig. 3- Scatter plot to evaluate modeling performance for one month ahead forecasting
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Table 5- Model performance using quantitative criteria for WL(t+1)
WL(t+1) (8152 (05 61 Lro 31 adliw! b Joro 3 ) Shos -0 Jgan

RMSEY (m) MAE?" (m) NSE®" RSR*"
ROF_REPT 0.11 0.08 0.95 0.23
REPT 0.18 0.15 0.87 0.35
™ Root mean square error
2" Mean Absolute error
¥ Nash-Sutcliff Efficiency
4" Ratio of RMSE to the standard deviation of the observations
Table 6- Model performance using quantitative criteria for WL (t+2)
WL2) 8152 (05 s)lre 51 03Ul b Lo 3,Sdos (2l 5,1 -F Jgaa
RMSE (m) MAE (m) NSE RSR
ROF_REPT 0.26 0.19 0.76 0.52
REPT 0.28 0.21 0.68 0.56
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Table 7- Model performance using quantitative criteria for WL (t+3)
WL+3) (819 (905 S o 31 o3l L Lo 3 ,Sdas b5, -V Jous

RMSE (m) MAE (m) NSE RSR
ROF_REPT 0.34 0.26 0.53 0.69
REPT 0.37 0.29 0.45 0.74
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1- Rapid

2- Machine Learning

3- Root Mean Square Error

4- Molecular Beam Electroplating

5- Nash-Sutcliffe Efficiency

6- Support Vector Regression

7- Grey Wolf Optimizer

8- Additive Regression

9- Rotation Forest

10- Base Learning Algorithm

11- Bootstrap

12- Base Classifier

13- Principale Component Analysis
14- Artificial Neural Network

15- Adaptive Neuro Fuzzy Inference System
16- Sunflower Optimization algorithm
17- Ensemble Learning Machine

18- Genetic Programming
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