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9-Spline interpolation function
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5- Downscaling

6- Fractal geometry

7- Fractal interpolation functions
8- Fractal dimension
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3- Metric space
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1- Euclidean geometry
2-Self-similarity
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9- Interpolation points
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1- Iterated function system

2- Contraction mapping

3- Attractor

4- Affine mapping

5- Self-affine fractal and Piece-wise self-affine fractal
model

6- Deterministic and Random iterated algorithm

7- Affine shear transformation

8- Vertical scaling factor
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1- Collage theorem
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2- Negative autocorrelation
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1- Hurst exponent
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Abstract

For optimal management of a catchment, the time and space downscaling of hydrological properties is essential.
To achieve accurate energy and water budget equations in every time or space resolution, spatial and temporal
downscaled information of water budget's components are used. The fractal geometry is a branch of mathematics
which has been utilized in discrete and periodic fields to generate data with different scales from observed data.
In this research, the fractal interpolation functions were used for temporal downscaling of daily temperature data.
The fractal dimension was used to express the rate of irregularities or fluctuations in the quatity. The fractal
dimension of Mashhad daily temperature datasets for the period of 1992- 2007 was calculated. The mean of the
fractal dimension was obtained 1.54. Moreover, using the fractal interpolation functions and the midday
temperature dataset with 15 days resolution, hourly temperature dataset has been estimated and compared with
observed dataset. It was shown that despite the considerable time interval between two consecutive
measurements (as 15 days), the temperature time series with 3 hours resolution were obtained. The determination
coefficient and the root mean square error of the model are 0.77 and 7, respectively.
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