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1- Artificial neural network 2- Spatiotemporal
5- Multivariate time series-geostatistics

8- Genetic programming
11- Gene expression programming
14- Wavelet-ANFIS

3- Spatio-temporal ANN
6- Wavelet- ANN
9- Adaptive neural fuzzy inference system

12- Gene expression programming

4- Neural-geostatistics
7- Autoregressive integrated moving average
10- Support vector machine

13- Wavelet support vector regression
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Figure 1. Location of Dalki basin wells
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Table 1. Meteorological monthly variables in period (2002- 2013)
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Table 2. Characteristicsof wells used in this study
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1- Membership Function

2- Distribution of Truth
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Table 3. Details of combinations of ANFIS model
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Figure 5. Comparison of results obtained by different models, test stage, well No.1
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Abstract

One of the most impnortant factors. in a acood manaoement in anv field. is havina a proper
persnective of the uncomina events. There is no excention in water resources manaoement and
the environment and awareness of the condition of water resources. in an area. nlavs a decisive
role for nlannina water and aariculture. In this studv. the Adantive Neural Fuzzv Inference
Svstem (ANFIS) was used for the monthlv forecast of Dalaki Basin aroundwater levels in the
province Bushehr in a 12-vear period (2002- 2013). In order to imorove the results of the model.
the wavelet transform was used and the oriainal sianal was decomposed to sub-sianals. Then.
sub-sianals were entered. as inout. into ANFIS model to obtain the hvbrid model. Wavelet-
Adantive Neural Fuzzv Inference Svstem (WANFIS). To forecast the aroundwater level of five
observed wells has been used. usina aroundwater levels. precipitation. evanoration.
andtemperature. Results showed that hvbrid model. WANFIS. has better performance than
ANFIS model. Also. it was showed that hvbrid model has better performance in estimate
extreme points. So. this method. usina wavelet theorv. increased the performance bv 14%. At
the end. aroundwater levels were estimated bv the best model in a vear. The results of
theoredicted aroundwater levels showed that theincrease of havina access to aroundwater in the
Dalaki area. This oroblem is noted to authorities of the area regarding the effects on water
resources and the environment of the area.

Keyword: Hybrid model, Wavelet Transform, Groundwater Level, Dalaki basin, Modeling and
Forecasting



