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Inventorying Environmental Resources - Paradigm Shift In Large Scale
Topographic Surveys And Mapping Using high resolution Satellite Images
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The advents of high resglution OpN 1n@d &L_e)htefﬁ avC ushered in an era of

economic and reliable topogtaph mappmg Topograp urveys/maps contain useful
information of the physical surface of the admg roads, railroads, settlements, drainage,
water bodies, broad land use/land cover etc. Thls information is fundamental input in any
developmental activities be it land and water resources or infrastructure. Usually the scale for
such mapping for national coverage varies from 1:20,000 — 1:250,000 with contour interval from
Sm — 50m. However in order to meet the planning needs of developmental projects at micro
level, the demand of the user community is steadily increasing for large scale topographic maps.
In present generation large scale maps may be defined as maps with scales ranging between
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1:1,250 and 1:10,000 (Baltsavias, 2006). However in most of the cases the 1:5000 and 1:10,000
scales are in high demand. Some countries produce maps on these scales as their national
coverage. Normally such maps are produced for specific areas undergoing development such as
settlements, catchments, command areas, sites of a construction etc. In India topographic maps
for national coverage are produced on scales 1:25,000, 1:50,000 and 1:250000 by the premier
national mapping agency, the Survey of India. Recently, it is proposed to produce 1:10,000 scale
topographic maps with contour interval of-2-m hewhole country.
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position/location with liritation of t @ U roperty_is‘preserved the map becomes
be adopted, a map will have errors. Therefore;some-spect 1cati0n for location accuracy standards
has come up and followed in surveying and mapping activities. In U.S.A it is laid down that, for
maps on scales smaller than 1:20000, 90% of the location of the features depicted on it should be
within 0.5 mm on the scale of publication. This statistically means that standard error in location
of features on a map should be within 0.3 mm. For scales larger than 1:20,000, 90% of the

features should be within 0.8 mm on the map thus implying standard error as 0.5 mm. In Europe
and many other countries similar standard is adopted. In India, the apex national mapping
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organization, the Survey of India has also laid down similar standards. Adopting the standard
error limit as 0.3 mm for large scale mapping on 1:5,000 and 1:10,000 scales, the standard error
in location of features on these maps should not exceed 1.5 m and 3 m respectively. In order to
achieve this, control points used for geo-referencing of the image should have higher level of
accuracy and sometimes kept at one fourth of the location accuracy. Adopting this as standard,
for 1:5000 and 1:10,000 scales mapping the accuracy of plan control should be 0.4 m and 0.8 m
respectively. The control points for geo-refe may be obtalned by using Global Positioning
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should have a dimension of at least 0. ¢ scale of publication and in order for an
object to be photographically identifiable it must be imaged by about five resolution elements.
According to this for 1:5,000 and 1:10,000 scale of mapping the image should have spatial
resolution of at least 0.25 m and 0.5 m respectively. This general principle needs to be examined
with citation from various case studies. The images from IKONOS and QUICKBIRD have been
used in Turkey and it has been observed that the geometric accuracy achievable from these
images meets the accuracy standards of mapping at 1:5000 scales or smaller but lacks in
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extraction of small features (Sahin, 2004; Veysel, 2005; Kansu, 2006 and Alkan, 2009). It is
necessary to use other sources of information like aerial pictures which provided higher
completeness of information, but was considerably more expensive (Alexandrov, 2004).
Information extraction from QUICKBIRD image reveals that individual buildings, fenced
boundaries, roads, tracks etc are clearly extractable from this image. Even small cars on the road
are seen on this image. A comparison of colour aerial photographs of about 0.25 m resolution
with panchromatic QUICKBIRD ima e sho hat-though the image quality of the aerial photo
is sharper and clearer than the-@T image, the-mfdrmation required at 1:5,000 scale
more or less appears froaf’the latt lat herafore ?\ age-broadly meets the required
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5. Discussion and Conclusion

From the above investigation it is observed that the high resolution satellite images of 0.5 m and
1 m spatial resolution can be used as a cost effective substitute for aerial photographs for
topographic surveying and mapping compatible to scales of 1:5000 and 1:10,000 without
sacrificing the location accuracy standards. This also can be successfully employed for elevation
information extraction provided the corresponding data has stereo coverage with optimum B/H
¢ ide e-data¥or—+:5000 and 1:10,000 scale of mapping
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