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Abstract: this research is to evaluate well-known spatial interpolation methods on hindcast precipitation 

Thiessen polygons spatial distribution methods are implemented into the climate model derivatives. The methodology 
is applied in a watershed in Northern Greece, with the outputs of the interpolation techniques to be compared against 
gauged precipitation records. The reliability of the spatial interpolation results is estimated by using statistic metrics and 

method, future precipitation could be properly distributed at basin scales and hydrological modelling grids. Hence, the 
improve the accuracy of the simulation of river discharges under 

1 Introduction
-

monitoring technologies, such as high reliable sensors at low cost, energy autonomy, and communication and transmis-
sion networks with worldwide coverage (Skoulikaris et al. 2018), the lack of densely precipitation gauges covering the 

However, isolated mountainous areas are 
poorly covered. Nevertheless, the rainfall intensity and duration on these areas, where the headwaters are generated, 

even in case of sparse rain gauge networks a 
representative sampling of the precipitation distribution.
To overcame the lack of densely gauging networks, spatial interpolation techniques, such as the Inverse Distance 

al. 2017). The applicability of these methods is also met, when coarser gridded climatic parameters need to be nested in 

(Skoulikaris and Ganoulis 2011, Gofa et al 2019).  
-

the other hand, summer periods, and not only
intensity, 
The present research aims at evaluating four well known spatial interpolation methods, namely IDW, Spline, Ordinary 

where precipitation gauged data were available. The output of the research is believed to improve the distribution of 
gridded climate data at higher resolution grids used by hydrologic models and thus contribute to the accuracy of the 
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2.1 Case study area
The area under investigation is the downstream part of the Nestos river basin, and particularly the watersheds that are 
located downstream of a large hydropower plant (HPP) (Fig. 2). The case area is a mountainous one with a mean eleva-
tion of 981.0 m above sea level and an extent of 1,235 km2

development plans related to the construction of a new large HPP at the near future, which will drain the waters of the 

2.2 Climate models and concentration pathways

3.3 Spatial interpolation methods
In this research, spatial interpolation geostatistical and deterministic approaches were applied to produce spatially con-

is thoroughly provided in the literature (Goovartes 2000, Hofstra et al. 2008). The implementation of the methods over 

2014), in relation to observation data. The latter are coming from 4 gauge stations located within the basin, namely Tox-

Then, after having 
identify the most accurate method in representing the observed precipitation, the same procedure i.e. the implementation 

3 Results and discussion

each scatter plot to represent the precipitation in mm. Starting with the observation datasets of the 4 gauge station, i.e. 

-

-
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tion as well as low correlation) were displayed by the Spline method. In contrast, the IDW presented more satisfactory 
results. 
Finally, concerning the GUF climate model and its outputs (Figure 1d), the best performance was exhibited by the Ordi-

-

distribution (Pellicone et al. 2018).

Fig.1. 

precipitation, d) the GUF precipitation against the observed data (mm) respectively for the same time period, where 
-

 

-
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Fig.2.

4 Conclusions

The interpolated climate model precipitation outputs were evaluated in comparison to observed precipitation data for a 

and GUF models, the Ordinary using the Gaussian model reasonable represented the rainfall regime over the catchment 
for the historical period. 
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