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CHAPTER 1

. INTRODUCTION

-

In the past few years, urban, regional and environmental planners
have been confronted by many new problems. These problems requiré an
assortment 6f information pertaining to man and his environment.
Accordingly, the purpose of fhis thesis is to demonstrate how remote
sensing can be implemented as a planning tool to help in ana]yzing‘and

solving planning problems.

Remote sensing is a fairly new term, symbolizing the techniques
of data collection using sensing equipment to detect wavelengths in the

1

electromagnetic spectrum.  The actual field of remote sensing covers

-

many other fields, such as; photo interpretation, photogrammetry and’ l

multispectral sensing.

In the field of urban planning, remote sensing techniques have in
the past, and still do, offer an excellent means to analyse the changing
physical forms of a cipy. By delineation of growth or blight areas over
a period of time a planner can see the fluctuation of the problem areas

much more readily than conventional methods. Thus remote sensing

1The visible spectrum is a small segment of the electromagnetic
spectrum, (see Figure 2).



techniques establish a means of continuous monitoring of urban areas
providing a basis for continuous development planning, which has only

recently .been introduced to planning agencies.

Regional planning, on the other hand, finds remote sensing's
greatest assets in land-use identification and classification. Using
remote sensing imagery, physical features, man made or natural, %an easily
be depicted by a trained interpreter or planner, resulting in a uniform

identification and classification process for small or large areas.

For environmental planning, remote sensing technfques offer a
data collection and storage system that can be used for urban and natural
environments. This system helps provide planners with a better understanding

of urban and regional phenomena related to the natural environment.

It is not surprising to find that all planners who have a good
understanding of remote sensing. techniques can asSess, evaluate and o
monitor urban and regional phenomena much more quickly and accurately
than by any other method. Remote sensing offers an economical, time
saving, practical method to acquire information about the different

environments, giving a visual perspective that becomes a permanent record.



CHAPTER 2

TECHNIQUES OF REMOTE SENSING

b

1. History of Remote Sensing

Remote sensing as seen today has only developed in the last 200 years,
although it was the early Greeks who found that objects could be measured
by bending or deflecting rays of light. Later, Leonardo da Vinci, Albrecht
Dﬂrer, and others described the principles of perspective geometry. It
was not until Daguerre in 1839 used a fixing agent to retain a photographic
image that these theories became practical. The first major application
related to remote sensing was in the production of maps for towns and
villages. By applying terrestrial photographs and simple geometry, map

production time was considerably reduced. ’ -

In 1858 the photographer Gaspard Felix Tournachon ascended in a
~balloon to photograph an area near Paris for topographic map making. In
the United States the first successful photographs to be taken from a
balloon was over Boston by Samuel A. King and J. W. Black, in 1860.2
“From then on photography was used solely by the military and aided both

sides in the American Revolution. During the first World War aerial

2Manua] of Photographic Interpretation, pg. 3.



photography became a major tool of war. As aircraft were developed

and modified so were aerial cameras and photographic techniques.

Between World War I and World War II many companies were created
in Canada and the United States, as aerial photography suppliers and

map makers. -

During the Second World War the military once_égain made more
improvements on aerial cameras, films and processing. They also trained

many civilians in the art of air photo interpretation.

During the late 1930's and early 1940's Canada and the United States
witnessed the emergence of‘p1ann1ng agencieé at various administrative
levels: state or provincial, county, regional, metropolitan and city.

The Chicago Planning Commission was one of thebfirst to use aerial photo—
graphy and photo interpretation in the making of their Master Plan of

Residential Land Use.

Today most planning agencies use aerial photography, or have done

so, in one way or another (see Figure 1).



Figure 1.

A map of the center of Paris taken from the air.
Published by the Ministere des Travaux Publics,
des Transports et du Tourisms, 1958.

(Although drawn by artists for promotional purposes,
oblique and vertical aerial photographs were used
in the preparation of this map.)




2. Photo Interpretation

Recognizing features on aerial photographs is a highly skilled
art, requiring years of familiarization with objects, based upon their
pictorial elements, that is, shape, shadows, colour, dimension, tone,

texture, pattern, location, and association with other objects. _

-

The information is portrayed in a photograph taken on the earth's
surface, in the air, or from space. Considerable information can be
detected from a single photograph based upon two-dimensional study.
However, much more information may be obtained from a three-dimensional

stereoscopic image.

Generally, photo interpreters study photographs by first looking
at the most familiar features and relating these to the least familiar.
Some of the most familiar features are:

- transportation systems

- drainage patterns

- topography

- natural vegetation

- agricultural land use

- rural non-agricultural land uses

- urban Tand uses

- heavy industrial areas

These can easily be recognized on photographs or imagery by their

"pictorial elements. Some of the less familiar features are: houses,



barns, traffic 1ﬁghts, etc.

When recognizing features on'photographs one must keep in mfnd
at all times the quality of photography or imagery to allow for
distortions. This quality is controlled to a large extent by
specifications and environmental conditions'when'the photography
is obtained, thus resulting in obscuring some normally avéi]ab]e

information while emphasizing others.

Becoming one .of the most important pictorial elements in photo
interpretation is colour. The human eye is found to be sensitive
to radiation ranging in length from0.40 (the violet threshold) to

3

0.70 microns (the red ﬁhresho1d). It is substantially more sensitiye

to the middle range of this visible spectrum, the highest sensitivity’

being in the green range at about 0.54 microns (seé Figure 2).

Thus the eye can distinguish the many colour combinations in the =

environment.

3A micron, one millionth of a meter, or about one twenty five thousandth
of an inch, is the unit by which infrared wavelengths are measured.



