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Abstract: To obtain a continuous map of the distribution of runoff characteristics over the insufficiently hydrologically studied area, it is necessary to apply various methods of spatial

generalization. The purpose of this work is to compare the methods of Inverse Distance Weight (IDW) and Triangular Interpolation Network (TIN) in the spatial interpolation of hydrological data

on the territory of the Pripyat River basin within Ukraine. Studied territory has insufficiently dense network of observation points and an uneven distribution of hydrological posts throughout the

basin. Despite a significant number of works devoted to the generalization of data on the territory of the Pripyat basin, full-fledged comparisons of different interpolation methods so far were

practically not carried out.

The comparison shows that the IDW method is better suited for generalizations over the study area with a distance coefficient P = 5, the error of the obtained values is the smallest, the isolines are

smoother. IDW is better suited for exploring the boundaries of the Pripyat catchment area, while triangulation can be used to study the central part of the catchment in more detail.

Parameter Indicator
Methods of interpolation

IDW, P=2 IDW, P=5 TIN linear TIN cub

Errors of average 

annual runoff 

modules

MSE 0,15 0,12 0,18 0,13

RMSE 0,38 0,34 0,42 0,36

Average deviation 

for testing 

hydrological posts

% 0,10 0,12 0,09 0,13

Evaluation of interpolation methods

Kostiantyn Sokolchuk

Conclusions
It was determined that the IDW method is better suited for generalizations over the study area with a

distance coefficient P = 5, the error of the obtained values is the smallest, the isolines are smoother.

Checking with the help of hydrological posts not used in the creation of maps showed that on average

the values taken from the maps differ from the real ones by 9-13%. The method of cubic TIN showed

the lowest accuracy. In general, the TIN method in none of the variants can be used to accurately study

the boundaries of the catchment and areas outside the interpolation. While IDW is also suitable for data

extrapolation, shows good accuracy, and generally has greater prospects, TIN in these conditions can be

used only to refine data in the central part of the right bank of the Pripyat, where the average errors of

the method are lower than for IDW method.

Spatial distribution of specific discharge for Pripyat basin within Ukraine, built by the 

method of IDW, with P=2 

Spatial distribution of specific discharge for Pripyat basin within Ukraine, built by the 

method of IDW, with P=5 

Spatial distribution of specific discharge for Pripyat basin within Ukraine, built by the 

linear TIN method 

Triangular irregular network 

To calculate the mean square error

(MSE), all individual regression residues

are squared, summed, and the sum

divided by the total number of points

checked:

The square root of this value is denoted as

RMSE (Root Mean Square Error):

Method and Theory

Search neighborhood 

illustration and example

There are various methods of interpolation, but the choice of the optimal one depends on

the data sample, the density of the network of observations, the physical and

geographical conditions of the territory and the features of the spatial distribution of each

specific characteristic. The most convenient methods of interpolation at the moment

involve the use of GIS technologies.

The purpose of this article is to compare the methods of IDW and TIN in the spatial

interpolation of hydrological data on the territory of the Pripyat River basin within

Ukraine, as well as to determine the optimal interpolation settings.

This topic is also important because the Pripyat basin has an insufficiently dense network

of observations and an uneven distribution of hydrological posts throughout the basin.

This necessitates spatial generalizations in the study of river basins and economic

activities.

Introduction

Q- water discharge m3/s, F- basin 

area , km².. 

As a basic characteristic was chosen an average

annual specific discharge. It is highly usable for

spatial interpolation, this characteristic is used to

create cartographic materials, compare

watersheds, etc. It was calculated for 31

hydrological observing posts.
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