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Development of K-Nearest Neighbour Regression Method
in Forecasting River Stream Flow
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Abstract

Different statistical, non-statistical and black-box methods have been used in forecasting processes. Among
statistical methods, K-nearest neighbour non-parametric regression method (K-NN) due to its natural simplicity
and mathematical base is one of the recommended methods for forecasting processes. In this study, K-NN
method is explained  completely. Besides, development and improvement approaches such as best neighbour
estimation, data transformation functions, distance functions and proposed extrapolation method are described.
K-NN method in company with its development approaches is used in streamflow forecasting of Zayandeh-Rud
Damupper basin. Comparing between final results of classic K-NN method and modified K-NN (number of
neighbour 5, transformation function of Range Scaling, distance function of Mahanalobis and proposed
extrapolation method) shows that modified K-NN in criteria of goodness of fit, root mean square error,
percentage of volume of error and correlation has had performance improvement 45% , 59% and 17%
respectively. These results approve necessity of applying mentioned approaches to derive more accurate
forecasts.

Keywords: Nearest Neighbour Method, Distance Functions, Mahanalobis Distance, Extrapolation,
Zayandeh-Rud River.
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