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Abstract. DEM can be used to generalize the objects that are controlled by topography 
features. First of all there are the streams and lakes. After the Hydrologic Analyst was 
applied the calculated streams are the bases to define the location of the streams data 
which are collected from more detailed maps than the map that we make now. We use 
number of spatial operations to select detailed streams data and then combine them. 
This way we construct the generalized base map to present fuel and energy data within 
the Timan-Pechora oil and gas-bearing province in Russia. 

The paper presents the experience of forming digital elevation models (DEM) and the 
hydrological net objects generalization, based on them, which was made with semi-
automatically method using the Hydrological Analyst. The work was made during the 
preparing of the fuel and energy complex maps at scale of 1:1, 000, 000 and of  1:2, 
500, 000 in Tatarstan area and in the Timano-Pechora oil and gas bearing province 
(Fig. 1). The initial data were the elevation contours and the hydrological net lines 
derived from paper maps at scale of 1:500,000. 

The shaded relief gives the graphical expressiveness to general maps and makes them 
more illustrative and approximate to real geo images. The effect of expressiveness gets 
stronger on the oil and gas maps, because the location and outlines of thematic objects 
have a link with the deep structure, which is apparent on the relief.  

Besides of the background inking the automatic generalization of the relief details takes 
place while the DEM is making, because the most important thing in generalization is 
not the degree of scale and map subjects, but the relief features. This kind of data 
preparation simulates the using of space images for the maps at regional scales. It 
gives the most authentic and not depended on “human factor” results. The algorithms of 
data interpolation, which are integrated in ArcGIS help us to get reliable results. Therein 
Geostatistical Analyst looks as the best invention because of wide range of analytic 
functionalities for surface creation. Analyst can make preliminary basic data, consider 
anisotropy of the surface by choosing the window for the nearest searching and can 
select interactively interpolation parameters in the dialogue window and many other 
things, that are very demanded while preparing DEM.

Generalization of hydrologic net objects is based on DEM, because topographic 
features control the location and outlines of these objects, and their selection is 
necessary because of bigger amount of a data, which was got from the maps with 
bigger scale. Net of currents, which was based on results of Spatial Analyst hydrological 
analysis, determines the location of generalized currents. Detailed currents, selected by 
spatial operations, are exposed further length selection, selection of sequentially 
constrained short objects by the buffering model vales and hand-made selection if 
automatic selection is impossible. Described technology is showed on the data 
processing in Tatarstan area (Fig. 2). 

During the same processing in the Russian Northwestern area for the fuel and energy 
complex maps some extra procedures were necessary because of weak visibility of the 
relief within the tundra areas. In this case the primary selection of the streams is based 



on the location of their valleys in DEM. The upper edge of the valleys results on 
applying Flow Accumulation, and the hydrological net objects, enclosed in its borders, 
are the basis for further processing and representation on the map (Fig. 3, Fig. 4). 

It is clear that all the operations of interpolation and generalization are iterated and 
sometimes they need frequent variation of  some parameters, but in common they are 
less time-consuming that the hand-made generalization, and renewable. Also they can 
be clinchely described, which is important when the materials of the same kind are 
prepared for the different regions.



Appendixes

Fig.1 Oil fields in the Timan-Pechora oil and gas-bearing province (in Russian) 
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Fig.2 Data processing in Tatarstan area 



Fig.4 Generalized base map of the Russian Northern-West area at scale of 1:2, 500, 000

Fig. 3 Data processing in Russian Northern-West area 

Generalized rivers at scale of
1:2, 500, 000

The primary selection of the
initial streams located under
upper edge of the model
valleys (is marked by jagged
line)
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