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Quantitative qualitative prediction of Khorramrud River
discharge due to climate change with Neurosolution model
and support vector regression
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Abstract

Awareness of water resources quality is one of the most important requirements in planning and
developing water resources and protecting it. Rivers are of particular importance as the main source of
drinking, agriculture and industry needs. In this study, in order to investigate the long-term effects of
temperature and precipitation from the output of the four climatic models of the fifth report (AR5) IPCC
under RCP4.5, RCP6 scenarios for the base period was extracted and compared with the observational
climatic data. Daily values of precipitation climatic parameters and temperature of superior models for
future periods 2020-2052 and 2085-2053 were produced by LARSWG6 Downscaling method in the
study area. In order to predict runoff, artificial neural network model was used in Neurosolution
software. After calibration of the model in the base period of 1983-2015, the prediction was made for
future periods and then in order to predict the water quality parameters of the river, the support vector
regression model was used in the Python programming environment. The results showed that the amount
of precipitation in CanESM2 and MIROC-ESM-CHEM models increased and decreased in the rest.
Temperature increases in all models and climatic scenarios with the highest value of 3.32 °C in the next
second period in the GFDL-CM3 model. The average reduction of models and climatic scenarios
resulting from Neurosolution model output in the second period was 9.29% compared to the first period.
Changes in the amount of discharge affected the quality parameters of the river, so the values of
parameters, TDS, EC, CL, Mg Ca and the sum of anions were predicted according to the number of
appropriate observational data.
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Abstract

Awareness of water resources quality is one of the most important
requirements in planning and developing water resources and
protecting it. Rivers are of particular importance as the main source of
drinking, agriculture and industry needs. In this study, in order to
investigate the long-term effects of temperature and precipitation from
the output of the four climatic models of the fifth report (AR5) IPCC
under RCP4.5, RCP6 scenarios for the base period was extracted and
compared with the observational climatic data. Daily values of
precipitation climatic parameters and temperature of superior models
for future periods 2020-2052 and 2085-2053 were produced by
LARSWG6 Downscaling method in the study area. In order to predict
runoff, artificial neural network model was used in Neurosolution
software. After calibration of the model in the base period of 1983-
2015, the prediction was made for future periods and then in order to
predict the water quality parameters of the river, the support vector
regression model was used in the Python programming environment.
The results showed that the amount of precipitation in CanESM2 and
MIROC-ESM-CHEM models increased and decreased in the rest.
Temperature increases in all models and climatic scenarios with the
highest value of 3.32 °C in the next second period in the GFDL-CM3
model. The average reduction of models and climatic scenarios
resulting from Neurosolution model output in the second period was
9.29% compared to the first period. Changes in the amount of
discharge affected the quality parameters of the river, so the values of
parameters, TDS, EC, CL, Mg Ca and the sum of anions were
predicted according to the number of appropriate observational data.

Investigation the water quality of Khersan 2 dam underground using multivariate statistical analysis.
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1. Introduction

Awareness of the quality of water resources is one of the important requirements in the planning and
development of water resources and its protection. Rivers are of particular importance as the main
source of drinking, agriculture and industry. Climate change and human activities are among the most
important factors affecting regional water resources and hydrological planning) Zhang et.al, 2015). In
order to evaluate the effect of climate change on the discharge River, six GCM models were used from
the coupled models of the (CMIP5) under the scenarios of RCP2.6, 4.5, 8.5. Studying and predicting
changes in quality parameters in a river, in terms of its importance in the discussion of drinking, is one
of the goals of managers and planners of water resources. Maintaining water quality is a policy priority,
so the study is necessary to predict the trend of changes in water quality and use efficient methods for
better river management (Ouyang et.al, 2015). The appropriate input model and composition for
estimating the qualitative parameters of (EC), (Ca) and (Na) of Guilan plain aquifers were determined
with two models SVM and ANN. The results showed that both models have a great ability to estimate
the quality parameters of aquifers. Also, the performance of the SVM model is better than the ANN
model in terms of fewer inputs and vice versa in more inputs (Isazadeh et.al, 2019). Water quality
parameters were simulated by support vector regression method for Hanjing River and the parameters
of this method were optimized by genetic algorithm and PSO and GS models. The results showed that
the prediction accuracy of GA-SVR model is significantly better than SVR and PSO-SVR GS-SVR
methods (Zhang et.al, 2019). The effects of climate change in the two main basins of the Senegal and
Gambia rivers were studied. Precipitation and evapotranspiration based on the predicted temperature of
6 GCM models and two scenarios were investigated and used from a hydrological model to simulate
River flow and for both river basins, all models reduce annual discharge from 8% (Senegal river basin)
to 22% (Gambia river basin) under RCP4.5 scenario and further reduce annual discharge from 16%
(Senegal basin) and 26% (Gambia basin) under the rcp8.5 scenario (Bodian et.al, 2018). According to
the study background in the effect of climate change on discharge and quality parameters, in this study
with the aim of investigating long-term changes in temperature and precipitation and its effect on the
discharge of Khorramrud river and then to investigate changes in quality parameters of the river from
Neurosolution software and support Vector Regression used

.2. Materials and Methods

Scenarios for RCPs were presented in 2010 by a scientific committee overseen by the International
Committee on Climate Change. The RCP family includes 4 different scenarios: RCP2.6, RCP4.5, RCP6
and RCP8.5, which based on different specifications of technology level, social and economic status,
policies in any situation can lead to the level Different emissions of greenhouse gases based on their
role on the radiation induction surface) IPCC, 2014).The LARSWG6 model is an artificial generator of
climate data that can be used to simulate meteorological data in a single location under current and
future climate conditions. The new version includes the CMIP5 models used in this study. In order to
predict changes in river discharge due to climate change, neural network modeling using multilayer
perceptron method has been used. This network consists of three input, hidden and output layers, the
number of cells of each layer is determined by trial and error. Neurosolution has smart wizards that
make it easy to design the network and run the model. After determining the changes in river discharge,
114 observational data from each qualitative parameter including CL, CA, Mg, TDS, EC were
calibrated and validated by support vector machine regression (SVR) method and then predicted for
future periods. This is a supervised learning method used to classify, estimate, and estimate the data
fitting function, with the least error occurring in the data classification or fitting function based on
Statistical learning theory. This method is an efficient learning system based on constrained
optimization theory that uses the inductive principle of structural error minimization and leads to an
overall optimal solution. In SVR, a function associated with the dependent variable Y, which is itself a
function of several variables X, is estimated.

Investigation the water quality of Khersan 2 dam underground using multivariate statistical analysis.
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3. Results

In this study, suitable climatic models were selected for the region by examining climatic models,
and then the LARSWG6 model was scaled daily. Then the amount of precipitation and temperature
changes in the region were evaluated. Zohrabi et.al (2016) and Nazeri Tahrudi et.al (2016) in another
study showed a decreasing trend of precipitation in this station for the years 1971-2011 and 1961-2010,
respectively. While in this study in different climatic models, increase and decrease of precipitation was
observed in future periods, which is fully presented in the section on precipitation results and no
significant increase or decrease trend is predicted. Then the effect of these parameters on the flow rate
of Khorramrud River was investigated. For this purpose, based on studies conducted in the field of
rainfall-runoff model (Nasr and Zahran, 2014) shows artificial neural network models are good options
if they are well calibrated and tested. In a study conducted by Majidi et al. (2018) showed that the most
negative slope of the trend line in the annual scale belongs to the discharge of Aran station, that Was
equal to 0.36 m3 / s per year. In this study, using the output of climate models and scenarios in the
future periods of 2020-2052 and 2053-2085, on average of all models and scenarios in the first next
period, gives 8.2% and in the second next period, 16.41% decrease in flow

4. Discussion and Conclusion

Due to the importance of surface water quality in providing part of the drinking and industrial needs
of the Kangavar city and based on the research of Bozorg-Haddad et al. (2017) and Rezaei et al. (2019)
shows support vector regression is a successful model for predicting qualitative parameters. The
qualitative parameters of the Khorramrood River after calibration and validation of this model in Python
programming language and estimation of error criteria has been evaluated. The values of a number of
quality parameters that had a significant number of appropriate observational statistics were predicted
for the next first and second periods.
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