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METHODS AND PRINCIPLES OF THEMATIC MAPPING BASED ON
REMOTE SENSING DATA IN THE CANADIEN FOREST SECTOR

AHHoTanus. CTaThs MOCBSIIEHA ONMCAHUIO NPUHLUIIOB U METOJ0B TEMATHYECKOIO
KaprorpadupoBaHus MpHU CO3JAaHUU TEMATHUYECKUX KapT Ha mpumepe Kanaackoro
JEeCHOro cexropa. PaccmarpuBaercss CUCTEMHBIM IMOAXOJ B TEMATUYECKOM
KapTorpadupoBaHUU, KOTOPBIN MO3BOJSET MPEOAO0JIETh Y3KO HHGOPMATUBHBIN B3I
Ha KapTy, MOAYEPKHYTh €€ CBSI3U C €CTECTBEHHBIMU U COLUAIBHO-3KOHOMUYECKUMU
aucuumimHaMu.  OMNUCHIBAIOTCS MCMOJIb3yeMble 0COObIE METOAbl NpU CO3AaHUU
TEMaTUYECKUX KapT, a TAKXKe MPUHIUIBI X HpoekThupoBaHus. Ocoboe BHHUMaHHE
yaensercs TexHosmornn I'MC, koropas mpuMeHseTcs MJIsi MOHUTOpPUHIA JIECHOTO
NMokpoBa M 3KocucteMbl KaHnaapl, g pa3pabOTKU HOBBIX KapTorpapuiecKux
IPOrpaMM M MHTEPIIPETUPYIOIINX NMPUIIOKEHUIN, TOMOTAIOIINX OTCIIEKUBATH JIECa BO

BCEM MHPC U CO3aBaTh KapPThl COCTOAHMSA JICCHBIX MAaCCUBOB.
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Abstract. The article is devoted to the description of the thematic mapping principles
and methods when creating thematic maps of the Canadian forestry sector. The article
deals with the systematic approach in thematic mapping which allows to overcome a
narrowly informative view of the map as well as to emphasize its links with natural
and socio-economic disciplines. When creating thematic maps special methods, design
principles and GIS technology are used for monitoring forests cover and Canada
ecosystem. Special attention is given to developing new mapping programs and
interpretive applications to monitor forests globally and create forest health maps.
Key words: Canada, mapping programs, map design, thematic map, design principles,
GIS.

Introduction

The paper presents the ideas of thematic mapping, its components, principles
and methods for displaying thematic maps as well as ground- and air- based data
collection for thematic mapping and new GIS technologies for Canada’s forests sector.

Generally, thematic mapping is a complex of activities and processes to create
thematic maps that reflect some aspects, for example, an object, a phenomenon and a
process. Some phenomena are almost to see in the tabular form, but they are well
manifested on a thematic map. Additionally, thematic maps have been developing
since the 18" century. The earliest thematic maps included wind maps and navigation
maps. Later geological maps began to appear. Accordingly thematic maps contributed
to the development of many sciences, which in turn facilitated the further growth and
expansion of the boundaries of thematic mapping.

Nowadays the first step in creating maps is to obtain remote sensing data. The
main advantages of remote surveys are their high detail, the coverage of large areas,
the possibility of obtaining repeated photographs and examining hard-to-reach areas.
In addition, data received from satellites are used to create and update maps, to map

poorly studied areas.



The second stage is data processing in GIS programs such as ENVI, ArcGIS,
and Mapinfo. GIS systems make it possible to determine availability, quantity and
relative location of all available objects on a given territory. Lastly, thematic maps are
produced with the help of both stages.

Methods for displaying thematic maps are the icons method, the isolation
principle and the methods of qualitative and quantitative background. The first method

of icons is used for displaying objects, localized in points (See, Figure 1).
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Methods for displaying thematic maps

Fig. 1. Method of icons

Figure 2 shows the second principle of isolines that is used to display continuous

and smoothly changing phenomena.
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Fig. 2. Isoline principle

Figure 3 depicts the method of qualitative background that is to show the
qualitative differences between the phenomena of continuous distribution in the
selected areas. The quantitative background is to transmit quantitative differences in

the phenomena of continuous propagation within the allocated areas.
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Fig. 3. Method of qualitative and quantitative background

Generally, thematic mapping traces the trends towards systemic mapping of the

territory. System mapping requires the use of extensive arrays of versatile information



on geosystems, rational and efficient processing methods to build analytical, integrated
and synthetic maps of natural and socio-economic phenomena.

Moreover, special attention is paid to the creation of thematic maps in the GIS
Maplnfo program. In Maplinfo, thematic maps are created by assigning colours,
hatching and character types to the graphic objects on the map. All thematic maps
created in Maplnfo are added to the Map window as a separate layer. The layer with a
thematic map is placed on top of the layer which it is based on. Some data is given in
Fig.4.
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Fig. 4. Creating a thematic map in Maplnfo

5 top principles

Thematic cartography is a tool for the analysis and visualization of spatial data.
Thematic maps, through the use of certain methods, reflect some phenomenon or a
group of phenomena of a physiographic or socio-economic nature. Also, when creating
thematic maps, many design principles are applied.

First of all, cartographers apply many design principles when compiling
thematic maps. Currently there are 5 top principles of design: legibility, visual contrast,
figure-ground, hierarchical organization, and balance. All these principles complement
each other and collectively they help cartographers create maps that successfully

communicate geographic information.



The first principle is legibility that depends on the correct choice of symbols and

sizes. Geometric symbols are easier to read at smaller sizes, more complex symbols

require the larger area.
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Fig. 5. Legibility y

The next principle is visual contrast which relates to how map features and page
elements contrast with each other and their background. A well-designed map with a

high degree of visual contrast can result in a crisp, clean, sharp-looking map.

Fig. 6. Visual contrast



The third principle is figure-ground. Cartographers use this design principle to
help their map readers find an area of the map to focus on.
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Hierarchical organization principle is one of the major objectives in map making
to separate meaningful characteristics and to portray likenesses, differences, and
interrelationships. The internal graphic structuring of the map helps people read the
thematic map.

The last principle is balance which involves the organization of the map and
other elements on the page. A well-balanced map page culminates in an impression of

equilibrium and harmony as in Fig.8. Together these five design principles
significantly impact on thematic mapping.



. Fig. 8. Balance .

Thus, the advantages of the above mentioned principles of thematic mapping are
depicted in Table 1.
Table 1.

Principle Advantages

L eqibilit The map becomes clear with the correct
eqibili
: Y choice of symbols.

_ A map with a high degree of visual contrast
Visual contrast ]
can lead to a clean and sharp-looking map.

This design principle to help their map
Figure-ground readers to find an area of the map or page to

focus on.

) ) o The internal graphic structuring of the map
Hierarchical organization
helps people read the map.

A well-balanced map page creates a
Balance _
harmonious map.




The other cartographic design principles are the following: understanding of user
requirements, consideration of display format, simplicity, consistency, accessibility,
and good composition; they play a secondary role and are less commonly used in
cartography.

One of the points we would like to make is remote sensing vs. ground- and air-
based data collection for thematic mapping. Canadian scientists observe forests by
means of satellite data. For example, satellite information can be used for measuring
vegetation productivity and mapping forest disturbance. Moreover, traditional methods
of exploring are impractical and prohibitively expensive in some situations.

On the other hand, only ground- and air- based data collection can interpret the
images. In addition, it helps creating scientific and technical expertise about forest
ecosystems and natural processes. Table 2 compares remote sensing and ground- and
air- based data collection possibilities.

Table 2. Remote sensing and ground- and air- based data collection

possibilities.

Remote sensing Ground- and air- based data collection
o high detail, e explain the data from remote
o coverage of large areas; sensing;
o examining hard-to-reach e contribute to detailing maps more;
areas; e help to create scientific and
. determining the quantity and | technical expertise.
location of objects.

In fact, Canadian scientists have used these two methods for determining their
forest sector today, they have found out that less than 0.02% of Canada’s forest lands
are deforested each year. Following this we want to go on new GIS technologies for
Canada’s forests sector.

Canadian researchers are developing new mapping programs and interpretive
applications to help monitoring forests globally. These programs let cartographers

obtain qualitative data for characterizing changes in forest cover quickly. Also, the
10
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programs are used for monitoring and tracking fire activity daily in real-time. Besides,
scientists are refreshing outdated maps using new data.

Lastly we want to give an overview ahead in forest monitoring.

Nowadays, many more applications of the data are created by remote sensing.
Besides, scientists are producing a unique cross-country map detailing Canada’s
forested land cover from Landsat satellite data. It will represent the highest spatial
resolution satellite-derived map data available for the total area of Canada covered.
The maps will be used to provide information for biomass estimates, climate change
modeling and monitoring condition of forests. In particular, it is very important for
northern forest regions.

Mostly, remote sensing is used by mapmakers for detailing thematic maps.
There are satellites for getting information, for example, Landsat, which has been used
by Canadian mapmakers for detailing the map of Canada’s forested land cover.

Besides, GIS technologies help processing satellite data for creating thematic
maps. Satellite data is often processed in the GIS program ENVI.

On the other hand, all thematic maps use ground- and air- based data collection
method. It allows controlling the accuracy of the remote sensing data.

Conclusion

In this article we have considered current thematic mapping developing problems
nowadays. Many good examples of methods for displaying thematic maps are

observed. Much attention is paid to new GIS technologies for Canada's forests sector.
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