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	Abstract

The problem related to the water Resource Engineering are mostly non-linear in nature. It is becoming a difficult task for large scale nonlinear optimization problems to obtain the optimal solutions. Since various conflicting demands such as irrigation, generation of power, industrial and municipal water supply etc. should be satisfied with water available in reservoir, the optimal operating policy for multipurpose reservoir is a necessity. Further, the growth in population, urbanization, deforestation and industrialization has increased the demand of water day by day. In recent times, it is also noted that the global warming became a threat that affects availability of water resources both spatially and temporally in several parts of the world. Conventional approaches are found to be insufficient to deal with this problem. To contract with objective function information and elude difficulties related to determine derivate or other auxiliary information various statistical test such Analysis of Variance, t-Test, F-test, Z-test, Curve Fitting, wavelet are used along with the evolutionary algorithm for reservoir optimization
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Introduction
In India there are several single and multi-purpose reservoir projects. The reservoir water is often used to meet the requirements for a number of purposes namely municipal and industrial supplies of water, water supply for irrigation, hydropower generation, etc. Optimum distribution of limited water resources is a problematic assignment as water demand hinge on several aspects, and it too differs over changed time periods. Hence, it needs technical methods for development of operative reservoir operation strategies to capitalize on the benefits. The study area is Hirakud reservoir which is located in Sambalpur, Odisha, India. It is a multipurpose reservoir. It is used for controlling flood, irrigation, generating hydropower and also for water supply for industrial use. Here we are dealing with maximization of hydropower generation with maximizing the irrigation release with flood control and maximizing the industrial use with municipal water supply. Inflows into Hirakud reservoir are highly ambiguous, that frequently persuade lot of uncertainty in release strategies. So, it is needed to develop operation policies at various exceedance probabilities of inflows for assessing related risks, and develop real time reservoir operation models for facilitating lenience in reservoir operation. While dealing with reservoir operation this creates lot of troubles and intricacy. Therefore, a good and effective operation strategy should be done which can deal with all associated problem and produce a proper policy for the reservoir.

Baliarsingh (2014) presented the real time reservoir operation for minimization by using Linear Programming (LP). Houck and Cohon (1978) anticipated SESLP model consisting of a nonlinear program and an algorithm to obtain a fairly accurate result. Li et al. (2009) urbanized MSISP for water resources under ambiguity and extended its application to the existing multistage stochastic programming. Teegavarapu and Simonovic (2000) applied mixed integer NLP method for optimization at the four reservoir system for hydropower generation, and developed reservoir operational policies for daily time period. Chandramouli and Raman (2001) developed ANN model to operate multi-reservoir system with dynamic programming. Schardong et al. (2013) applied Multi-objective Differential Evolution (MoDE) to multipurpose reservoir for optimal operation. Ashaary et al. (2015) developed a model which was used for the forecasting of the reservoir water level. Reservoir operating decision can be affected by the reservoir water level. Joshi and Sharma (2017) developed reservoir simulation model and outcomes are integrated to develop Fuzzy rule based reservoir operation model. Ghimire and Reddy (2014) applied EMPSO method for operating a reservoir. Ge et al. (2016) developed Teaching-learning based optimization intelligent optimization algorithm. It emulates process to teach and learn and has improved global search potential. Chen et al. (2018) presented integrating filters in randomly searched algorithms to operate a multi-reservoir system hourly. Jalali et al. (2007) developed Multi-Colony Ant Algorithm for Reservoir Operation Optimization issue. Bozorg-Hadded et al. (2014) utilized Water Cycle Algorithm (WCA) to operate a reservoir system optimally. Karun-4 reservoir and a four reservoir system in Iran were taken as case study area. Rao and Teja  (2015) applied Teaching Learning Based Optimization for Short-Term Hydro-Thermal scheduling (HTS).
The main aim of the study is developing a reservoir operation strategy with contradictory goals like controlling flood, irrigation, generating hydropower, industrial use and supplying water for municipal use for a multipurpose reservoir. The following objectives are identified.
· Irrigation release from the reservoir is optimized

· Release of water for hydropower generation is optimized.

· Release of water for the industrial release is optimized.

· Models for medium range planning and to calculate release.

· Development of effectiveness of optimization procedures

The process to make sense of numerical data which is collected, studied and presented is called data interpretation. It depends on the climatic factors such as rainfall, evaporation which are uncertain. To develop the Optimization model data like water demand for the purpose of irrigation and generate power, inflow to reservoir, total outflow from reservoir, evaporation loss and spillway are essential. 
2. STUDY AREA
Hirakud reservoir on river Mahanadi (Figure1 and 2) is considered for our research purposes. Mahanadi is a union of many hilly torrents. So, correct source is not known. It flows to Bay of Bengal. 
[image: image8.emf]
Figure 1 Index map of River Mahanadi

(Source: India-WRIS, Water Resources Information System of India)
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Figure 2 DEM of Mahanadi basin using GIS

Table 1 Hydrologic feature (Annual basis) of Hirakud dam

	Attribute
	Value

	Catchment area (Sq Km)
	83,400

	Design flood discharge
	42475.2705 Cumecs

	
	Pre-construction
	Post-construction

	Mean Rainfall
	138.11 cm
	112.228 cm

	Max. Rainfall
	180.9 cm
	192.8.42 cm

	Min. Rainfall
	94.0 cm
	691.46 cm

	Avg. Runoff
	4.79M.Ham
	3.297M.Ham

	Max. Runoff
	8.72M.Ham
	9.15M.Ham

	Min. Runoff
	1.796M.Ham
	1.129M.Ham


Hirakud Reservoir is envisaged for conservation uses of irrigation and power generation and as flood control reservoir for moderating floods in the deltaic region. This can be accomplished by keeping reservoir at low level during initial period and filling gradually towards end of monsoon. The rule curve of 1976 works well, when the inflow is good. If there is inflow in the later part of monsoon it is likely that reservoir may not get filled up as happened during 1976, 1979, 1982 and 1984 up to FRL by 1st October which results in loss of power generation. The rule curve has been revised by different committees from 1955 to 1988 on various occasions from considerations of conservation. Hirakud Dam is a multipurpose river valley project constructed for the purpose of (i) controlling flood, (ii) irrigation and (iii) power generation. The distribution system was completed in 1960. The present irrigated area is assessed as 1589.58 km2 and highest achieved Rabi area is 1088 km2 which is 70% of the Khariff area. Hydrologic feature of Hirakud dam is described in Table 1.
3. METHODOLOGY

3.1 Analysis of Variance (ANOVA)

It provides a technique for analysis of various kinds of alternatives. The tool is applied various factors for testing of the samples that have been taken from the populations to be tested. ANOVA is applied to test hypothesis that no variance amid two or additional population means. Normally as a minimum three samples are taken for analysis

3.2 One-Way ANOVA

Here one qualitative variable indicates groups and one measurement variable; a one-way ANOVA is carried out. Clarifications are alienated into mutually exclusive classes, giving one-way classification. Assumptions are:
· Each population is usually disseminated with similar variance 

· Clarifications are sampled independently
3.3 Anova: Single Factor
It helps to provide variance for the data samples. Analysis affords a hypothesis test that each sample is drawn from identical primary probability distribution in opposition to substitute hypothesis that primary probability distributions are not identical for every sample. In case of two samples, TTEST utilised whereas for more than two samples, no suitable generalization of TTEST is found.

3.4 T-test
Assuming equal primary population means, 
if t < 0, "P(T <= t) one-tail" presents probability that a value of t-Statistic would be observed that is more negative than t. 
If t >=0, "P(T <= t) one-tail" provides probability value of t-Statistic would be observed that is more positive than t. "t Critical one-tail" presents cut-off value, so that probability of observing a value of t-Statistic greater than or equal to "t Critical one-tail" is Alpha. 
"P(T <= t) two-tail" presents probability that a value of t-Statistic would be observed that is greater in absolute value than t. "t Critical two-tail" presents cut-off value, so that probability of an observed t-Statistic larger in absolute value than "P Critical two-tail" is Alpha

3.5  t-Test: Paired Two Sample for Means

A fitting test can be used when a natural coupling of interpretations in samples occurs, for example when a sample cluster is analysed two times i.e. previous to and subsequent to conducting an experiment. This study device and related formula performs a fitting two-sample student's t-Test for determining whether observation obtained prior to a treatment and observation obtained following a treatment are possible of having appeared from allocations with equivalent population means. Variance of both populations is assumed to be not equivalent in this form of t-test
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3.6 F-test Two sample for variance

It executes for comparing two population variances.

This tool computes f value of F-statistic. Value of f near to 1 gives confirmation that fundamental population variances are equal. For output table, 
if f < 1 "P(F <= f) one-tail" provides probability of studying a value of F-statistic smaller than f when population variances are equivalent, and "F Critical one-tail" presents critical value smaller than 1 for selected significance level, Alpha. 
If f > 1, "P(F <= f) one-tail" presents probability of studying a value of F-statistic greater than f when population variances are equivalent, and "F Critical one-tail" provides significant value greater than 1 for Alpha.

3.7 Z-test Two sample for variance

This device is utilized for testing null theory which indicates that there is no distinction amid two populations signifying either two-sided or one-sided substitute theory. If variances are unknown, Z-test should be utilized as an alternative.

It is very much necessary for understanding the output as given below. 

P(Z <= z) one-tail, hence P(Z >= ABS(z))
P(Z <= z) two-tail, then P(Z >= ABS(z) or Z <= -ABS(z)).

3.8. Introducing the Curve Fitting App
· After the fit of a linear model utilizing regression study, ANOVA is done then the curve fitting analysis is done for determining how soundly data fits into the model. To determine this, MATLAB gives various goodness-of-fit statistic methods using curve fitting app.
· Curves and surfaces can be fit to data and view plots with Curve Fitting app.

· Examining data study, pre-process and post-process data, comparing nominee models, and removing outliers can be performed using toolbox. Regression study utilizing documentation of linear and nonlinear models given or identifying its own convention equation can be conducted. For improving excellence of fits, optimized solver constraints and preliminary stipulations are provided by the library. 
· Non-parametric modelling methods, for example splines, interpolation, and smoothing is also supported by toolbox. 
3.9 Wavelet 

It is a wave-like undulation having amplitude which initiates at zero, augments, and then diminishes back to zero. In general, it intentionally crafts for having precise features which will be useful to process signal. Every wavelet transform might be regarded as time-frequency depiction form for incessant-time indicators and are linked to harmonic investigation. It is a waveform of effectively limited duration that has an average value of zero and non-zero norm. It is also used to analyze and synthesize indicators, imagery, and data which exhibits standard behaviour scattered with hasty modifications. Using the wavelet toolbox maximum, mean, median, minimum, standard deviation, maximum, median absolute deviation and mean absolute deviation is determined for inflow, total outflow, spill, power production, and irrigation release and evaporation loss respectively for all the months in ten daily bases.
The total basin area of the Hirakud dam is 84300 sq. km. The other data are gross flood discharges is almost equal to 15, 00,000 cusecs. The value of rainfall are varies from 69.146cm to a value of 192.842 cm, having an average value of 112.228 cm. The value of the runoff also varies from 1.33 M.HaM, 9.09M.HaM. The gross storage capacity of the Hirakud dam is found to be 5896M.Ham, the value of the live storage is found to be 4823 Million m3 and while the dead storage is found to be 1073 Million m3. The elevation of the Hirakud dam is measured as 60.96m. The Spillway capacity as communicated by the Dam authorities is 42,450 cumecs. Dam is a multi-purpose with major targets is to control flood, and to meet the demands such as the irrigation and power generation.
Flow data are collected from odisha water planning organization, SechaSadan, Bhubaneswar; office of Chief Engineer-cum-Basin Manager, Upper Mahanadi, Burla; Office of the executive engineer, Hirakud dam circle, Burla; master control room, Burla; Central water commission, Burla and Bhubaneswar; Indian Meteorological Department, Hirakud and Bhubaneswar; Survey of India, Bhubaneswar. Data are processed before feeding to the models. The different data that are collected for different organization are:

1. From Water resources department (sechasadan), Bhubaneswar and office of Chief Engineer-cum-Basin Manager, Upper Mahanadi, Burla – Rainfall data, Runoff data, reservoir capacity, inflow data, industrial demand, municipal water supply demand, evaporation, irrigation release, power release data, spill and surplus of reservoir, power generation, downstream water demand, reservoir level, rule curve, canal carrying capacity, reservoir storage (dead storage, live storage, maximum storage level, minimum storage level), power capacity, turbine capacity, reservoir level, tail water level, annual average yield was collected.

2. From irrigation department, length of different canals, wetted perimeter, number of running day of canal, discharge through canal, canal command area, water logged area; cross-section and velocity of canals at different stations, branch canal details, irrigation water demand and other small canal details data are collected.

3. From soil conservation office land use and type of soil data are collected.

The data are in ten daily bases. Statistical index i.e average, kurtosis, maximum, minimum, mode, skew, standard deviation, trend and variance are shown. 
Graphical representation of inflow (Figure 3), total outflow (Figure 4), power production (Figure 5), irrigation release (Figure 6), evaporation loss (Figure 7), spill (Figure 8) with respect to time period (Ten Daily) are described below. 
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Figure 3 Inflow v/s Time period (Ten Daily)
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Figure 4 Total Outflow v/s Time period (Ten Daily)
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Figure 5 Power Production v/s Time period (Ten Daily)
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Figure 6 Irrigation Release v/s Time period (Ten Daily)
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Figure 7 Evaporation loss v/s Time period (Ten Daily)
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Figure 8 Spill v/s Time period (Ten Daily)

Table 2 Statistical indices of ten daily flows
	Statistical

Index
	Average
	Kurtosis
	Max
	Median
	Min
	Mode
	Skew
	Std. dev
	Trend
	Variance

	Inflow
	0.640
	13.576
	9.621
	0.096
	0.000
	0.054
	3.253
	1.231
	0.605
	1.51546

	Total

Outflow
	0.639
	20.871
	9.821
	0.265
	0.027
	0.192
	4.039
	1.062
	0.613
	1.127957

	Power

Production
	0.240
	0.270
	0.761
	0.188
	0.001
	0.178
	.844
	0.161
	0.267
	0.025972

	Irrigation

Release
	0.062
	0.837
	0.112
	0.075
	0.000
	0.000
	-0.784
	0.035
	0.053
	0.001225

	Evaporation
	0.013
	0.069
	0.029
	0.012
	0.003
	0.009
	0.544
	0.005
	0.014
	2.06079E-05

	Spill
	0.322
	26.549


	9.360
	0.000
	0.000
	0.000
	4.605
	0.977
	0.277
	0.955262


The data  available in the above table 2 shows that the average for inflow for all the months in ten daily basis is 0.64 whereas average for total outflow is 0.639 within this average for power production, irrigation release, evaporation and spill is 0.240, 0.062, 0.013 and 0.322 respectively. As per the theories of statics and probability distribution, kurtosis is a measure of tailedness of a real-valued random variable. From above table it can be observed that the kurtosis for inflow for all the months in ten daily basis is 13.576 whereas kurtosis for total outflow is 20.871 within this kurtosis  for power production, irrigation release, evaporation and spill is 0.270, 0.837, 0.069 and 26.549 respectively. Maximum refers to the highest value or allowable upper limit. From above table it can be observed that the maximum for inflow for all the months in ten daily basis is 9.621 whereas maximum for total outflow is 9.821 within this maximum for power production, irrigation release, evaporation and spill is 0.761, 0.112, 0.029 and 9.360 respectively.

The median is used to measure of the properties related to a data set in statistics and probability theory. From the above table it can be observed that the median for inflow for all the months in ten daily basis is 0.096 whereas median for total outflow is 0.265 within this median for power production, irrigation release ,evaporation and spill is 0.188, 0.075, 0.012 and 0 respectively.

Mode means where probability function takes its extreme value, mode for inflow for all the months in ten daily basis is 0.054 whereas mode for total outflow is 0.192 within this mode for power production, irrigation release, evaporation and spill is 0.178, 0.00, 0.009 and 0 respectively.

From the theory of statistics and probability the value of the ‘skewness’ is used to measure the asymmetry related to a probability distribution. The skewness takes both the positive or negative, or undefined values. From the above table it can be observed that the skewness for inflow for all the months in ten daily basis is 3.253 whereas skewness for total outflow is 4.039 within this skewness for power production, irrigation release ,evaporation and spill is 0.844, -0.784, 0.544 and 4.605 respectively.

The term standard deviation is used to for dispersion in a set of data values. Standard deviation for inflow for all the months in ten daily basis is 1.231 whereas standard deviation for total outflow is 1.062 within this standard deviation for power production, irrigation release, evaporation and spill is 0.161, 0.35, 0.005 and 0.977 respectively.

The ‘trend’ describes a pattern related to a gradual change related to the condition of the output or process. Here it can be found that the trend related to the inflow for all the months using the data at ten daily basis is 0.605 whereas trend for total outflow is 0.613 within this trend for power production, irrigation release, evaporation and spill is 0.267, 0.53, 0.014 and 0.277 respectively.

The term variance can be defined as expectation of squared deviation of random variable from its mean. From the above table it can be observed that the variance for inflow for all the months in ten daily basis is 1.51546 whereas variance for total outflow is 1.127957 within this variance for power production, irrigation release, evaporation and spill is 0.025972, 0.001225, 0.0206079 and 0.955262 respectively. Details variation in the data source for ANOVA, F-test, t-test, and Z-test are demonstrated in Table 3.
Table 3. Value of Statistical index for ANOVA, F-test, t-test, and Z-test
ANOVA

	Variation in the data

Source 
	Among the Groups
	Within Group
	Total
	Among the Groups
	Within Group
	Total
	Among the Groups
	Within Group
	Total

	
	Evaporation loss
	Irrigation release
	Power production

	SS
	0.01553833
	0
	0.01553833
	0.92379003
	0
	0.92379003
	3586401
	0
	3586401

	DF
	754
	0
	754
	754
	0
	754
	754
	0
	754

	MS
	2.0608E-05
	65535
	
	0.00122518
	65535
	
	47565
	65535
	

	S
	65535
	
	
	65535
	
	
	65535
	
	

	
	Runoff
	Spill
	Total outflow

	SS
	1144.17258
	0
	1144.17258
	35864010
	0
	35864010
	35864010
	0
	35864010

	DF
	755
	0
	755
	754
	0
	754
	754
	0
	754

	MS
	1.51546037
	65535
	
	47565
	65535
	
	47565
	65535
	

	S
	65535
	
	
	65535
	
	
	65535
	
	


t-Test: Determination of  Means of two Paired Sample 
	
	loss  for Evaporation 
	release  for Irrigation 
	Generation of  Power 

	
	Variable -1
	Variable- 2
	Variable -1
	Variable- 2
	Variable- 1
	Variable -2

	Mean value 
	378
	0.012717262
	378
	0.061964238
	378
	0.240177483

	Variance of  data
	47565
	2.06079E-05
	47565
	0.001225186
	47565
	0.025972478

	Observations  data
	755
	755
	755
	755
	755
	755

	Pearson Correlation
	-0.214051494
	
	0.145918891
	
	-0.096855089
	

	Hypothesized MD
	0
	
	0
	
	0
	

	Df
	754
	
	754
	
	754
	

	t Stat
	47.62170919
	
	47.61683138
	
	47.58984517
	

	P(T<=t) one-tail
	8.5422E-230
	
	9.0522E-230
	
	1.2477E-229
	

	t Critical one-tail
	1.646877042
	
	1.646877042
	
	1.646877042
	

	P(T<=t) two-tail
	1.7084E-229
	
	1.8104E-229
	
	2.4954E-229
	

	t Critical two-tail
	1.963115162
	
	1.963115162
	
	1.963115162
	

	
	Runoff
	Spill
	Total outflow

	
	Variable -1
	Variable- 2
	Variable -1
	Variable- 2
	Variable -1
	Variable -2

	Mean value
	378.5
	0.640079365
	378
	0.322001325
	378
	0.638509934

	Variance of data
	47691
	1.515460378
	47565
	0.955261914
	47565
	1.127957049

	Observations
	756
	756
	755
	755
	755
	755

	Pearson Correlation value
	0.016486544
	
	0.026571541
	
	0.013956567
	

	Hypothesized MD
	0
	
	0
	
	0
	

	Df
	755
	
	754
	
	754
	

	t Stat
	47.57808701
	
	47.5881444
	
	47.54574665
	

	P(T<=t) one-tail
	1.0434E-229
	
	1.2732E-229
	
	2.1082E-229
	

	t -Critical one-tail
	1.646874358
	
	1.646877042
	
	1.646877042
	

	P(T<=t) two-tail
	2.0867E-229
	
	2.5463E-229
	
	4.2163E-229
	

	t- Critical two-tail
	1.963110982
	
	1.963115162
	
	1.963115162
	


F-Test Two-Sample for Variances

	
	Evaporation loss
	Irrigation release
	Power production

	
	Variable- 1
	Variable- 2
	Variable- 1
	Variable- 2
	Variable-1
	Variable- 2

	Mean value
	378
	0.012717262
	378
	0.061964238
	378
	0.240177483

	Variance
	47565
	2.06079E-05
	47565
	0.001225186
	47565
	0.025972478

	Observations
	755
	755
	755
	755
	755
	755

	Df
	754
	754
	754
	754
	754
	754

	F
	2308098146
	
	38822685.53
	
	1831361.662
	

	P(F<=f) one-tail
	0
	
	0
	
	0
	

	F -Critical one-tail
	1.127361171
	
	1.127361171
	
	1.127361171
	

	
	Runoff
	Spill
	Total outflow

	
	Variable 1
	Variable 2
	Variable 1
	Variable 2
	Variable 1
	Variable 2

	Mean
	378.5
	0.640079365
	378
	0.322001325
	378
	0.638509934

	Variance
	47691
	1.515460378
	47565
	0.955261914
	47565
	1.127957049

	Observations
	756
	756
	755
	755
	755
	755

	Df
	755
	755
	754
	754
	754
	754

	F
	31469.64493
	
	49792.62683
	
	42169.15889
	

	P(F<=f) one-tail
	0
	
	0
	
	0
	

	F Critical one-tail
	1.12727153
	
	1.127361171
	
	1.127361171
	


z-Test: Two Sample for Means

	
	Evaporation loss
	Irrigation release
	Power production

	
	Variable 1
	Variable 2
	Variable 1
	Variable 2
	Variable 1
	Variable 2

	Mean
	378
	0.012717262
	378
	0.061964238
	378
	0.240177483

	Variance
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5

	Observations
	755
	755
	755
	755
	755
	755

	Hypothesized MD
	0
	
	0
	
	0
	

	Z
	10386.0561
	
	10384.70293
	
	10379.80612
	

	P(Z<=z) one-tail
	0
	
	0
	
	0
	

	z -Critical one-tail
	1.644853627
	
	1.644853627
	
	1.644853627
	

	P(Z<=z) two-tail
	0
	
	0
	
	0
	

	z Critical two-tail
	1.959963985
	
	1.959963985
	
	1.959963985
	

	
	Runoff
	Spill
	Total outflow

	
	Variable 1
	Variable 2
	Variable 1
	Variable 2
	Variable 1
	Variable 2

	Mean
	378.5
	0.640079365
	378
	0.322001325
	378
	0.638509934

	Variance
	0.5
	0.5
	0.5
	0.955261914
	0.5
	0.5

	Observations
	756
	756
	755
	755
	755
	755

	Hypothesized MD
	0
	
	0
	754
	0
	

	Z
	10389.43013
	
	10377.55782
	
	10368.86103
	

	P(Z<=z) one-tail
	0
	
	0
	
	0
	

	z Critical one-tail
	1.644853627
	
	1.644853627
	
	1.644853627
	

	P(Z<=z) two-tail
	0
	
	0
	
	0
	

	z Critical two-tail
	1.959963985
	
	1.959963985
	
	1.959963985
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Figure 9 curve fitting tool results for (a) evaporation, (b) Irrigation release, (c) power production, (d) spill, (e) total outflow, (f) total inflow
From the above figures, the goodness of fit that is Root mean square error (RMSE), R-square, sum squared error (SSE) is found out for evaporation (figure 9. a), Irrigation release (figure 9. b), power production (figure 9. c), spill (figure 9. d), total outflow (figure 9. e), total inflow (figure 9. f) by curve fitting tool app in the MATLAB. It is used for the measurement of discrepancy that lies between the data and an estimation model. From the above figures it can be observed that the SSE for inflow is 70.06, total outflow is 70.59 and for spill is 70.34 whereas for power production, irrigation release and evaporation loss is 0.3664, 0.02771 and 0.0005317 respectively for all the months in ten daily basis. The coefficient of determination denoted R2. From above figures it can be observed that SSE for inflow is 0.9388, total outflow is 0.917 and for spill is 0.9023 whereas for power production, irrigation release and evaporation loss 0.9813, 0.9255 and 0.966 respectively for all the months in ten daily basis.
· From above figures for adjusted R-squared it can be observed that the SSE for inflow is 0.8478, total outflow is 0.7938 and for spill is 0.7574 whereas for power production, irrigation release and evaporation loss 0.9535, 0.9255 and 0.9155 respectively for all the months in ten daily basis. The RMSE is used to measure of the differences between observed predicted values by a model. From above figures it can be observed that the SSE for inflow is 0.4805, total outflow is 0.4823 and for spill is 0.4814 whereas for power production, irrigation release and evaporation loss 0.03475, 0.009555 and 0.001324 respectively for all the months in ten daily basis. The results from Wavelet toolbox (Fig.10)the mean, median, maximum, minimum, range, standard deviation, median absolute deviation and mean absolute deviation is determined for inflow, total outflow, spill, power production, irrigation release and evaporation loss respectively for all the months in ten daily basis.
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(f)
Figure 10 Wavelet toolbox results for (a) evaporation, (b) Irrigation release, (c) power production, (d) spill, (e) total outflow, (f) total inflow
5. CONCLUSION
The data collection part and how it is interpreted for the work in ten daily bases. Further the statistical indices i.e. average, kurtosis, maximum, minimum, mode, skew, standard deviation, trend and variance is found out. The Analysis of variance (ANOVA) analysis test is also done for inflow, total outflow, spill, power production, and irrigation release and evaporation loss. After the fit of linear model is done using ANOVA then the curve fitting analysis is done to determine how well model fits data set. To determine this, MATLAB presents several goodness-of-fit statistics using curve fitting app. Using wavelet toolbox various parameters such as the standard deviation, median, mean, and mean absolute deviation are determined for both the inflow, total outflow for power production, irrigation release and evaporation loss respectively for all the months in ten daily bases.
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