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Abstract 
  

Groundwater and Dam Reservoir is the most dependable and precious 

resource of water. Groundwater and Dam Reservoir is a significant water 

source for industrial, household, with farming actions. In the previous two 

decades, because of the growing claim for water in the entire sectors, it is 

noted that groundwater and dam reservoir level is exhausting in several 

regions. Groundwater level and dam reservoir level forecast is beneficial at 

the managing of water sources. In this paper, the Artificial Neural Network 

with Ground Water Level Forecasting (GWLF) algorithm and Dam 

Reservoir Level Forecasting (DRLF) algorithm has used for forecast 

Groundwater and dam reservoir level, respectively. In the year 2019Trichy 

Groundwater level data taken for predicting future Groundwater level and 

Mettur dam reservoir level data taken for predicting future dam reservoir 

level. As a sub-approach of ANN, for forecasting groundwater and dam 

reservoir level, the Multilayer Perceptron (MLP) technique is utilised. The 

experimental result demonstrates that the proposed ANN algorithm gives 

superior performance than existing algorithms at Groundwater level and 

reservoir level evaluation. 
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1 Introduction 
 

 Agriculture in every growing region is primarily managed through 

groundwater. Groundwater is one of the very worth natural sources for 

numerous growing nations, like it is reliable in dry seasons, inexpensive to 

take out; needs small care also is fewer prone to disaster events [1]. At heavy 

or more irregular rainfall regions, where rainfall is less or average, 

groundwater might be the leading resource for household, industrial and 

agricultural usages. 

 

 
 

Figure 1 Ground Water Level Architecture 

 

 Dynamics of groundwater are decided through the physical hydro 

geological property with system-boundary-conditions, containing pumping 

and climate variability [2]. Though, non-linear communications, spatial-

diversity, also temporary setback among these procedures are frequently 

tricky to characterise at world-systems. Enhanced understanding of water-

table reply to climate changes again pumping is significant for standard 

planning and management, mainly inside an environment of speed up 

groundwater requires farming with worldwide climate change effect on 

groundwater quality and quantity. Certainly, quantify the Groundwater 

supply and future impacts of climate change on Groundwater are Very 

complicated than for surface water. The bottom water level goes low 

gradually. To order spring water level rainfall participates dynamic role. 
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However, thanks to full growth utilisation of rainfall are nearly hard at each 

developed cities. A key challenge is to predict future Groundwater level in 

Trichy district, Tamil Nadu. Figure 1 shows Ground Water Level 

architecture. 

 Furthermore, the Mettur Dam Reservoir found in Salem District, Tamil 

Nadu, India. It offers water for irrigation, domestic consumption, 

hydroelectricity, agriculture, water sports, controlling floods, etc. It creates a 

significant asset to the world. Consequently, it’s equally significant for the 

local administrators to plan and manage all their water resources completely 

through precise forecasting [3]. Past investigations of reservoir water levels 

have distinguished three essential issues. 

 Very few studies on reservoir water levels exist. Parallel examinations 

within the hydrological field apply machine learning procedures in 

forecasting water levels. They target forecasting water levels during the flood 

stages in basins, reservoirs, lakes, pumping stations, et cetera. Majority of 

those water level forecasts on the flood stages gathered data on hurricanes, 

particular climate or seasonal rainfall.  

 Very few variables applied in reservoir water level forecasting. 

Moreover, previous literature indicates the existence of a few parallel studies 

on predicting. The water level was used as the variable, while rainfall used as 

the experimental variable. Therefore, a few of autonomous factors chosen. 

It’s tough to understand the most diverse set within the reservoir water level.  

There were no other techniques utilised in any of the info sets of the 

reservoir’s water level. Prior studies of water-level forecasts within the 

hydrological field contain demonstrated which the gathered information is 

constant with an extended period. However, the majority of them fail to 

disclose ways of handling missing data like human error.  

 Numerous reservoirs-related anticipating models are created with the 

first aim of controlling and predicting the reservoir’s state. While this is often 

a commendable target, the outcomes acquired so far have frequently 

earnestly repudiated the real values due to the intricacy of hydrological 

forms. Different advancement strategies are adjusted, including linear 

programming, dynamic programming, stochastic programming and 

hereditary calculations. More seasoned models usually fuse less intricate 

recipes in their forecast, delivering fewer specific outcomes[28].  

 More up, so far models have joined more hydrological data to 

accomplish reliable estimates. This study gathered data on the Mettur Dam 

alongside the related data on daily atmospheric conditions to enhance these 

issues [4]. The study chooses a superior technique to develop better 

forecasting models. Figure 2 shows the Mettur Dam Reservoir. 
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Figure 2 Mettur Dam Reservoir 

 

 In this paper, an Artificial Neural Network with Ground Water Level 

Forecasting (GWLF) algorithm and Dam Reservoir Level Forecasting 

(DRLF) algorithm has used for forecast Groundwater and dam reservoir 

level. The daily data at this location allow ANN modelling, which 

architecturally identified according to data, their parameters estimated for 

Trend and stochastic parts. The ANN model generates possible future levels. 

Reservoir level fluctuations and Groundwater level is  predicted by 

Multilayer Perceptrons (MLP). 

 The remaining part of the paper is structured as follows. Section 2 

explain a prior art associated with this work. Section 3 describes a 

Groundwater and dam reservoir level prediction technique based on Artificial 

Neural Network. Furthermore, Section 4 provides experimental results of the 

Groundwater and dam reservoir level prediction technique. Finally, we 

conclude our work in Section 5. 

 

2 Related Work 

 

 Kaya et al. [1] proposed M5tree (M5T) and Artificial Neural Networks 

(ANN) techniques investigated to enhance the methods to estimate the 

Groundwater level. The accuracy of the ANN and M5T models in 

Groundwater level assessment too examined; also, therefore, the outcomes 

compared by one another. Furthermore, Üneş et al. [17] proposed a 

generalised regression neural network for predicting the dam reservoir level. 

Esmaeilzadeh et al. [18] reviewed the performance appraisal of ANN with 

the M5T tree technique at Sattarkhan Reservoir in-flow forecast. Comparison  
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exposed that ANN and M5T technique have closer accuracy within a water 

table, and both methods often used to predict groundwater and dam reservoir 

level. 

 Vetrivel et al. [2] study is carried bent discover an optimal replica of 

ANN technique by a variety of preprocessing methods within the procedure 

of Groundwater level forecast at Lower Bhavani river basin (LBRB). 

Supported the forecasting effectiveness, CWTFT-ANN established to be the 

simplest replica through comparing by opposite techniques by statistical 

index like MAS, MSE and RMSE. Furthermore, Shiri et al. [13] employed an 

optimum model to predict a Groundwater variation to subsequent just one 

occasion period of stress. 

 Ishak et al. [3] proposed a smart decision sustain method using a neural 

network (NN) for dam reservoir-level prediction. This method contains 

situational assessments, prediction with decision methods. Situational 

assessments exploited temporary information development method to take 

out appropriate information with an attribute from the reservoir process 

report. The prediction method exploits NN to execute the forecast of a 

reservoir water level. In contrast, inside a decision method, NN is used to 

categorise the present with alters of reservoir water-level. Their simulation 

has demonstrated that the performance of NN for together prediction with 

decision methods is sufficiently well. 

 Khai et al. [4] proposed the time-series prediction technique created to 

assess the missing value. It is often following through various variable 

selections to resolve to measure the reservoirs water level. Their outcomes 

show that when a statistic Regression prediction technique is employed to 

pick variables by entire variables, it provides a superior prediction outcome 

than the SVM technique. 

 Hipni et al. [5] present a replacement result to an artificial intelligence 

technique based on SVM to predict the everyday Klang gate dam water-

level. Furthermore, Zhanget al. [21] reservoir prediction process based on the 

ANN with deep learning [22] algorithms. To work out the most 

straightforward method, four groups are recognised: a scenario of input, a 

sort of SVM regression, an amount of K-fold crosses validation with 

therefore a delay. A most straightforward procedure of information utilises 

together a rainfall (t-i) also thus a dam water-level L (t-i). Type 2 SVM 

regressions chosen because a most excellent regression kind also 5-fold 

rotation estimation manufactures a superior precise outcome. Their outcomes 

are evaluated by those based on ANFIS: the entire RMSE, MAPE and MAE 

value verify that SVM may be the better method to ANFIS. 

 Üneş et al. [6] proposed every day reservoir level for Millers Ferry Dam 

at the Alabama River in the USA forecasted based on ANN. Bayesian 

regularisation back-propagation training algorithm used for optimisation. 

Their algorithms compared with existing models consistent with the three 

criteria; i.e., MSE and MRAE. Their evaluation outcomes demonstrate that 
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an ANN technique executes superior to a traditional approach [7]. 

 Radovanovic et al. [8] and Othman et al. [14] proposed to evaluate the 

efficiency of utilising ANN within the forecast of deformation system of a 

concrete dam. Two instances are provided in this work to research how short-

term predictions of deformation often realised through utilising ANN. 

Furthermore, Pourhaghi et al. [9] proposed the neural network-based input 

flow forecasting to the dam reservoir. Their outcomes demonstrated that the 

neural network technique provides superior effectiveness than existing 

methods. 

 Ashaary et al. [10] studied the neural network technique for predicting 

the variation of reservoir water level. Back-propagation algorithm is used for 

the neural network. Ranković et al. [15, 16] proposed a piezometric water 

level forecasting algorithm. Their results demonstrate that their techniques 

could be a potent tool which could be utilised to evaluate dams. 

 Sahoo et al. [11] proposed Groundwater level forecast based on ANN 

and MLR methods. ANN with MLR methods was preceded in [17,18] sites 

at Japan, regarded as the entire important input: 11 seasonal dummy 

variables, river stage, ambient temperature and rainfall, significant lags of 

precipitation, and Groundwater level. Seventeen sites specified ANN 

techniques were implemented, based on multi-layer feed-forward neural 

network trained based on the Levenberg Marquardt back-propagation 

algorithm. The effectiveness of the methods implemented based on the 

graphical and statistical indicator. Comparing the benefit-compatibility data 

of MLR techniques by those of an ANN method specified a superior contract 

among ANN-forecasted Groundwater levels with the scrutinised 

Groundwater levels in the entire sites, compared with MLR. This result 

sustained through a graphical indicator with the remaining study. Therefore, 

it is concluding that an ANN method is better to an MLR method at 

forecasting Spatio-temporal sharing of Groundwater level at the basin. 

 Chitsazan et al. [12] proposed feed-forward back-propagation neural-

network (FNN) to forecast Aghili plain Groundwater level situated at 

southwestern Iran. The most favourable plan is done for two hidden layers by 

four varieties of algorithms: Levenberg Marquardt (LM), resilient back-

propagation (RP), scaled conjugate gradient (SCG), and descent with 

momentum (GDM). Training data for ANN got from observation data. 

Discharge of irrigation canal, temperature, relative humidity, evaporation and 

rain, also Groundwater recharge from the plain border utilised at the input 

layer. In contrast, upcoming Groundwater level utilised like output layer. 

Before training, the available information separated into three groups, along 

with hydro-geological properties of various parts of the plain nearby every 

piezometer. Statistical study in terms of correlation coefficient (R) and MSE 

utilised to examine the forecasting effectiveness of ANN. 

Yin et al. [19] compared capabilities of various GRNN techniques, for 

instance, feed-forward error back-propagation (FFBP), rotated general 
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regression neural network (RGRNN) for predict flow of the river, techniques 

constructed for the semi-arid region in China also outcomes elucidate that a 

merged RGRNN method has superior effectiveness on river flow prediction. 

Chitsaz et al. [20, 21, 22] utilised various assessment models for river flow 

prediction also evaluated the outcomes of generalised regression neural 

network (GRNN) and multi-layer perceptron (MLP) with each other. The 

result demonstrated that MLP performs better than GRNN and ANFIS. 

 

3 Methodology 

 

 
 

Figure 3 Artificial Neural Network Based on MLP  

 

 The ANN technique is resultant from the parallel data structures establish 

within a brain neuron system. One exact benefit of ANNs compared to 

traditional methods is that they’re not hooked into the difficulty of the 

occurrence structure. Hence, ANN often utilised to solve complex non-linear 

problems. The complex non-linear issues have plenty of various input 

parameters and ranging scale and boundary conditions. When executing the 

ANN, an observed dataset separated into two collections because of the 

testing and training data. 

 Multilayer Perceptrons (MLP) are feed-forward network has a single 

hidden layer with back-propagation algorithm (BPA). Figure 3 shows the 

MLP architecture. The inputs utilised in this work is the date (T), 

Groundwater level data (in meter below ground level), feet, inflow, outflow 

and daily reservoir level recorded at date T (in TMC). The output indicates 

the daily reservoir level at a time (T1). MLP can occur on many hidden 

layers, though hypothetical work has demonstrated that one hidden layer is 

enough for the ANN to estimate every multifaceted non-linear purpose. 

Thus, a suitable amount of hidden layer nodes selection is vital to get better 

system effectiveness. 
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 A vast amount of hidden nodes might affect overfitting also is 

computationally unpleasant. Indifference, a little amount could also be 

insufficient to find out the input-output association. The primary stage within 

the procedure is a feed-forward phase, where the input values associated 

through weights with the hidden layer. The next step is the back-propagation 

phase, which adjusts weights supported a difference between the prediction 

and observation—bayesian regularisation technique employed within the 

training of the MLPs. The method updates the weights with bias value. It 

reduces the mixture of Weighted Root Mean Square Error also then 

determines the right combination; therefore, to create the networks that 

generalise fine.  

The ANNs implemented during this work were one hidden layer MLP. 

Initially, links among the input variables, also the hidden layer (wji) was 

recognised. The logistic sigmoid transfer (activation) function was utilised 

for an invisible layer that ranged among [0, 1] also is that a many ordinarily 

utilised activation function. Next, the links from the hidden layer to the 

output layer (wkj) were establishes employing the linear transfer function. 

The activation function plays like a compress function also decides the reply 

of the neuron to an entire input it obtains. A sigmoid function may be the 

limited, monotonic, non-reducing function that gives the scored, non-linear 

reply, while the linear transfer function computes the output of neuron’s 

through merely returning a value passed to that. Algorithm 2 explains Dam 

Reservoir Level Forecasting. 

 Algorithm 1 explains Ground Water Level Forecasting. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Algorithm 1: Ground Water Level Forecasting (GWLF)                                                                         

Input: Dataset with two attributes (Date, GroundWaterLevel 

(mbgl)) 

Output: Future Ground Water Level prediction results (FGWL) 

Step 1: T <-- load Ground Water Level Training Dataset 

Step 2: INS [] <-- split each rows from T 

Step 3: ClassIndex<-- INS [INS.length-1] 

Step 4: Create Artificial Neural Network 

Step 5: Set Learning Rate, Momentum, Training Time and Hidden 

Layers 

Step 6: Rule <-- ANN builds Classifiers for INS using ClassIndex 

Step 7: FGWL <-- Generate Future Date and predicts Ground 

Water Level based on Rule 
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4 Results and Discussion 

 

 This section shows the results obtained fromGround Water Level 

Forecasting (GWLF) algorithm for Last Year Trichy Ground Water Level 

Dataset. This dataset has Groundwater level data from 01-01-2019 to 19-03-

2020. Figure 4 Shows Few Records For Sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4 Shows Few Records For Sample. 

Algorithm 2: Dam Reservoir Level Forecasting (DRLF) 

Input: Dataset with 5 attributes (Date, Feet, Inflow, Outflow, and TMC) 

Output: Future Dam Reservoir Level prediction (FDRL) results 

Step 1: T <-- load Ground Water Level Training Dataset 

Step 2: INS [] <-- split each rows from T 

Step 3: ATT [] <-- split each attributes from T 

Step 4: Create Artificial Neural Network 

Step 5: Set Learning Rate, Momentum, Training Time and Hidden Layers 

Step 6: For each Attribute i from ATT 

Step 7: ClassIndex<-- INS[i] 

Step 8: Rule <-- ANN builds Classifiers for INS[i] using ClassIndex 

Step 9: FDRL <-- Generate Future Date and predicts Dam Reservoir Level 

based on Rule 

Step 10: End For 

@RELATION 

TrichyGroundWaterLevelTrainingDataset 

@ATTRIBUTE Date date "dd-MM-yyyy" 

@ATTRIBUTE GroundWaterLevel(mbgl) 

numeric 

@DATA 

15-03-2020,118.76 

16-03-2020,119.07 

17-03-2020,116.59 

18-03-2020,119.56 

19-03-2020,113.76 
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Figure 5 Ground Water Level Predicted Results 

 

 The GWLF algorithm trained this dataset and forecast future values from 

20-03-2020 to 10-04-2020. Figure 5 shows Ground Water Level Predicted 

Results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6 Shows A Few Records For Sample. 
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@RELATION MetturDamReservoirTrainingDataset 

@ATTRIBUTE Date date "dd-MM-yyyy" 

@ATTRIBUTE Feet numeric 

@ATTRIBUTE Inflow numeric 

@ATTRIBUTE Outflow numeric 

@ATTRIBUTE TMC numeric 

@DATA 

18-03-2020,103.890,132,1000,69.975 

14-03-2020,104.210,120,1000,70.406 

16-03-2020,104.050,120,1000,70.190 

13-03-2020,104.270,120,1000,70.514 

12-03-2020,104.370,120,1000,70.622 
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Figure 7 Dam Reservoir Level Predicted Results 

 Figure 7 shows Dam Reservoir Level Predicted Results. 

 

 
 

Figure 8 Execution Time Comparison 
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Furthermore, Dam Reservoir Level Forecasting (DRLF) algorithm used 

for predicts Mettur Dam future Reservoir level. Last Year Mettur Dam 

Reservoir Level Dataset used here. This dataset has Mettur Dam Reservoir 

Level data from 31-12-2018 to 18-03-2020. 

 Compared with existing M5Tree [1] algorithm, this proposed GWLF and 

DRLF algorithm predicts Groundwater level and dam reservoir level quickly. 

Figure 8 shows the execution time comparison. 

 Furthermore, Compared with existing M5Tree [1] algorithm, this 

proposed GWLF and DRLF algorithm predict Groundwater level and dam 

reservoir level more accurately. Figure 9 shows accuracy comparison. 

 

 
 

Figure 9 Accuracy Comparison 

 

5 Conclusion 

 

 In this study, Trichy daily Groundwater level data and Mettur dam 

reservoir level data are used to the prediction of a future value. ANN was 

investigated to improve the methods to assess a Groundwater level using 

GWLF algorithm and dam reservoir level using DRLF algorithm. An 

accuracy of ANN techniques at Groundwater level with dam reservoir level  
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estimation was further examined also the outcomes were comparing with 

existing forecast techniques. Comparison showed that an ANN technique 

have a closer accuracy at the Groundwater and dam reservoir level and ANN 

method can be used to predict Groundwater level and dam reservoir level 

efficiently. 
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