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A Review of Relationship Between Spatial Resolution

And Map Scale And Proposed Solutions
Nadiah A. Al-Safri
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Correspondence author email: nadiahalsafri@yahoo.com

Abstract

This study aims at reviewing the relationship between spatial resolution and
map scale. The study focuses on the relationship between DEM resolution and scale.
It begins by clarifying the scale definitions within mapping and spatial contexts,
followed by reviewing and discussing the most notable propositions regarding the
relationship between scale and spatial resolution. It appeared necessary to revisit this
important subject principally due to disagreement among researchers as well as
mapping agencies as to how to formally determine the relationship between spatial
resolution and mapping scale for both the vector and raster data models. Based on
the critical reviewing and discussion adopted in this study, few recommendations are
proposed. Map scales shall be classified into two main categories. The first category
includes small and intermediate scales (Less than 1:25,000) for which the value of
(0.0005) should be used as being the minimum spatial resolution on the map. The
second category includes large Scales (1:25,000 and Higher) using the value of
(0.00025). Also, it has been noticed that no study has been concerned with the
relationship between scale and DEM resolution regardless of the terrain except for
the Rao's (1994) and Kimerling’s (2009, 2011). Based on the work of Rao (1994),
this study presents a formal relationship between map scale and DEM resolution.
The proposed model incorporated two new DEM resolutions corresponding to the
scales of 1:10,000 and 1:25,000. Two models are proposed for the relationship
between scale and DEM resolution using a power-law function allowing for
determining the appropriate map scale for a given DEM resolution (model 1), and
the appropriate DEM resolution for a give map scale (model 2). The two models
ensure a balance among the requirements of map scale, DEM resolution and nature
of the terrain surface, in which the level of feature detection proved consistent with
better sampling intervals for representing linear features (i.e., 1/5) as well as area
features (i.e., 1/25).

Key words: Map scale, Spatial Resolution, DEM, Detection
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Abstract:

Namar’s valley is one of the important tributaries of the Hanifa’s
valley. It is the large and important watershed in Najd in Saudi Arabia.
Many villages and communities have been settled along its shores,
like Diriyah, Jubaila, Al-'Uyayna, EI Omaria, and Riyadh. Namar
valley is an environmental system that affects, and is affected by, the
surrounding life. This basin has been exposed to many environmental
changes, including human factors and nature’s factors. In this study,
we tried to monitor some of the environmental changes that had taken
place in the basin of the Namar valley between 2004 and 2017. We
did so through analysis of the satellite images (Spot5) taken during
that period and through use of the ArcGIS program and the ERDAS
Imaging method of supervised classification. The study was focused
on the changes in vegetation cover and urban growth in terms of an
increase or decrease in the area between 2004 and 2017.

The descriptive approach, which was appropriate to the nature of
the study and the achievement of its objectives, was used in this study,
and was based on analysis of the satellite images and measurements
taken of the geographic phenomena within the water basin. In
addition, cartographic methodology was used to represent and
distribute geographical phenomena such as buildings, plants, water,
and roads. The quantity and quality of the image display were clearly
shown in the satellite images from the multi-spectral satellite (Spot-5),
which has a 10 meter degree of spatial clarity.

The most important findings in the study were the classification of
the land cover patterns of the Namar valley’s basin, including the area
and distribution of each phenomenon and the extent of the change
between 2004 and 2017. The results showed that there was an increase
in the use of residential land estimated at 13 km?, which represents 6%
of the total area of the basin, and amounted to 218 km? In addition
there are lands prepared for a future urban area, which covers an area
of about 7km?, which represents around 2.5% of the total study area.
There was a slight increase in the vegetation cover, estimated at 1.6
km?, which represents about 0.7% of the total area of the basin over
the past 13years. Recommendations included: the need to review the
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construction laws in the dry basin, and to intensify and tighten control
of the violations in Namar’s valley, including building infringements,
violations of construction waste and contaminants, and establishment
of industrial and drilling projects. The study also showed the
importance of using the GIS and remote sensing when studying
environmental changes because of the GIS’s accuracy, which, thus,
saves both effort and time.
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