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ABSTRACT

On topographic maps elevation related line features are index, intermediate and supplementary contours. Index and intermediate contours are continuous in a map. But not all supplementary contours are drawn on a map, they might be discontinuous.
Production of derived dataset by the help master dataset, index and intermediate contours of derived dataset exist in master dataset by some interval. Therefore these contours can be taken to derived dataset directly. If supplementary contours exist in master dataset, they can be taken directly from it, if not, produced by Digital Elevation Model. Supplementary contour lines are not drawn completely on maps. Only the ones represent specific field characteristics are selected. Supplementary contours are used to represent summits and their correspondence, sudden changes in slope, low slope areas and defiles. These characteristics defined by supplementary contours are not defined features in a dataset. As these characteristics are not present as a feature, the selection of supplementary contours is accomplished by cartographers interactively. 

Triangulated Irregular Network (TIN) represents any surface by triangles which are constructed by connecting irregularly dispersed points. By the help of TIN created by contours of master datasets, supplementary contours which constitute a summit and their correspondence are determined automatically. By this way, interactive editing time is shortened, errors made by cartographers are reduced and more accurate maps can be produced. 
1. INTRODUCTION


Contours are way of representing elevation of the surface on topographic maps. Generally there are three types of contours: index, intermediate and supplementary (Figure-1). Index and intermediate contours are in continuous form on a map. But supplementary contours may be intermittent. If there is a lot of space between index and intermediate contours, these lines are added to indicate that there are elevation measurements.
For 1/25.000 scale maps intervals of index, intermediate and supplementary contours are 50, 10, 5, for 1/50.000 scale maps 100, 20, 10 respectively. In production of derived dataset 1/50.000 by the help of master dataset1/25.000, index, intermediate and supplementary contours of derived dataset exist in master dataset with by some interval. Therefore these contours can be taken to derived dataset directly. But supplementary contour lines are not drawn completely on maps. Only the ones represent specific field characteristics are selected. Supplementary contours are used to represent summits and their correspondence, sudden changes in slope, low slope areas and defiles. It is not possible to derive only supplementary contours that define these characteristics according to their attributes. Therefore, in traditional production system, the selection of supplementary contours is carried out interactively by cartographers. 
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Figure-1: Types of contour lines on a 1/25 000 scale map

Modeling surface can either be done by a function that defines surface completely or by defining it partly by splitting geometric shapes as triangle, square, rectangle and etc. (Yanalak,2001). Triangulated Irregular Network (TIN) represents any surface by triangles which are constructed by connecting irregularly dispersed points (Lawson, 1972). For surface modeling, contour forming or interpolation on surfaces, generally TIN is used (Peucker,1978).
2. DETERMINATION OF SUMMITS BY MEANS OF SLOPE

Slope is a measurement of how steep the ground surface is. The steeper the surface the greater the slope. Slope is measured by calculating the tangent of the surface. For determination of slope, firstly TIN is created from index, intermediate and supplementary contour lines. For a TIN slope is the maximum rate of change in elevation across each triangle. The unit of slope raster can be percent slope or degree of slope. For flat areas either of them is 0. 
For summits, as all three vertices of the triangles have the same elevation, the area that is encircled by the summit contour has the slope of 0 (Dakowicz,2003). The supplementary contour lines that forms a summit can be determined by 0-sloped areas (Figure-2). It is faster and more accurate than determining summits by spatial queries.
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Figure-2 : 0-slope areas of TIN that indicates the summits

3. DETERMINATION OF CORRESPONDENCE OF HILLS


Correspondence contour of a summit formed by supplementary contour line is an important issue that should exist on a map (Figure-3). Determining correspondence contour of a summit is quite difficult. 
The index and supplementary contour lines are taken as break lines. TIN is created from these contour lines. For each space between contour lines that constitute TIN, one polygon is created. The summits are queried sequentially to find out its correspondence by searching supplementary contours that share the same polygon with it. 
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Figure-3 : Example for an summit and its correspondence contour line

4. CONCLUSION

Despite modern techniques, contour maps are still the most available form of elevation information. It is a hard work to determine supplementary contours which to take, especially in producing maps by generalization. Generally it is carried out manually by cartographers. It is a time consuming work among generalization process.
By the help of TIN created by index, intermediate and supplementary contours, supplementary contours which constitute a summit and their correspondence can be determined automatically. It is done by using slopes of triangles of TIN. By this way, interactive editing time is shortened, errors made by cartographers are reduced and more accurate maps can be produced. 
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