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From GIS to map production

For m ore than 15 years, Aquaterra  has been involved in projects related to  d ig ita l m apping, 
cartography and photogram m etry. In these GIS-related activities the main effort was the 
production  o f geo -in fo rm ation  and com bin ing  data o f several G IS-formats (e.g. Esri, M ap ln fo , 
In tergraph, Au toC A D , etc.).

In the early nineties, Aquaterra  developed the necessary know -how  and software capabilities to  
bring G IS-data into the m ap-prin ting  environm ent. A t tha t tim e GIS-systems were used fo r map 
creation and screen display; ou tpu t was lim ited to  plo tting o r printing to  com pute r connected 
peripherals.

Bringing the m ap results to  a real ca rtograph ic  layout and ou tpu t was very d ifficu lt and nearly 
im possible. O ffset printing could only be achieved th rough long and painful conversion o f data 
o r th rough some very expensive raster based products.

In 1 98 7  the Apple -M acin tosh  com puter was the first personal com puter environm ent provid ing 
a so lu tion fo r desktop publishing helped by A dobe 's postscript language. This revolutionised the 
w orld  o f publishing and printing and would  be the breakthrough fo r most o f today 's  printing 
capabilities. Today no printing is possible w ithout the use o f a postscript RIP.

In desktop pub lish ing, a RIP o r Raster Im age Processing is the process and the means o f turn ing 
vector d ig ita l in form ation  such as a PostScript file  into a h igh-reso lu tion raster im age. The RIP 
takes the d ig ita l in form ation  abou t fonts and graphics tha t describes the appearance o f the file 
and translates it into an im age com posed o f ind iv idua l dots tha t the im aging device (or printer) 
can output.

The RIP is the trans la to r between the com pute r data and the printer so lu tion. In today 's  offset 
printing industry the g raph ic layout is no longer written to  film  but directly to  the printing plates 
in the fo u r CMYK co lo r com ponents.

Fifteen years ago  this procedure was unth inkable ; the printing o f a GIS-based m ap was 
im possible w ithout very dedicated file  translation. It was in this dom ain  tha t Aquaterra 
developed know -how  and tools to  bring G IS-data to  postscript. O nce  the m ap conversion 
fin ished, they could go to  offset printing and publishing.

Today a great variety o f tools and procedures are needed to  bring d ig ita l maps into the clients' 
approved layout and representation. D igita l cartography requires a perm anent research to 
satisfy the ever-increasing qua lity requirements and to  m aintain cost contro l.

Aquaterra  has been involved in many m ap productions fo r a w ide variety o f projects in tourism , 
m obility , urban p lann ing , environm ent, real estate, ecology, photogram m etry, etc.
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In the m aritim e and coastal environm ent Aquaterra  had the opportun ity  to  do  a num ber of 
m apping projects. In each o f them  d ifferent methods and production  schemes were used. We 
w ill discuss a few  examples based on o u r experience in these fields.

The Coastal Atlas of Belgium ('De Kustatlas)

The Atlas was initiated by the C oo rd ina tion  Cell fo r Coastal M anagem ent ('C oö rd ina tiepun t 
voor G eïntegreerd Beheer van Kustgebieden').

It was a im ed at bring ing an inventory o f the coastal aspects in areas such as:
■ physical environm ent (hydrography, c lim ate, tides and waves, etc.)
■ nature
■ tourism
■ industry
■ fishery
■ culture
■ architecture
■ coastal defense and m anagem ent

The Atlas was aim ed at a large pub lic d is tribu tion; in this way a great num ber o f maps, graphics 
and tables should bring the many aspects o f the coastal area to  a c lear overview.

The Atlas synthesizes the results o f many researches and survey activities initiated by coastal and 
m aritim e organ isations, universities, and governm ent institutes.

In itial data fo r this pro ject was provided in d ig ita l (photos, G IS -data, maps, graphics) as well as 
ana logue  (maps, reports, sheets, etc.) fo rm . Some new maps had to  be dig itised and g eo 
referenced to  com bine  them  with o ther sources. Existing G IS-data needed repro jection to  new 
m ap-pro jections fo r publishing.

The overall layout as well as the 
layout fo r each chapter had to  be 
discussed in deta il. Each coastal field 
needed a specific approach  to  its 
content and characteristics. All maps 
and graphics had to  be 
accom panied  by text tha t was both 
synoptic and techn ica lly accurate.

The Atlas production  was done fu lly 
d ig ita l and w ould  also enable a web- 
version tha t was created afterwards. 
It proved to  be a g reat success to  the 
general pub lic as well as the expert 
readers in these fields.
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Mapping of the Schelde Estuary

In 2 0 0 3  the Western Schelde M aritim e  Services (AWZ- Dienst Zeeschelde) needed m onitoring 
the vegetation a long the dikes, em bankments and shoals o f the Schelde River between the city 
o f G ent and the Belgian-Dutch fron tie r; this also included the Rivers Durm e and Rupel .

In o rder to  m on ito r such vast tida l river em bankm ent it was decided to  create orthophotos o f 
infrared aeria l pho tography o f the to ta l river bank at d ifferent tim e intervals. Infrared (IR) photos 
a llo w  a much better observation and d iffe ren tia tion  o f vegetation classes than (RGB) co lour 
photos. O rthopho tos  are photom aps tha t a llow  accurate measurements and extraction o f data 
on the images itself. A  norm al (aerial) pho tograph generates a conica l p ro jection o f the image 
area and is only accurate near the photo-centre. 'D ra p in g ' the im age over the terra in  relief (or 
DTM) produces the orthos. Aeria l photographs were taken at a (flight) scale o f 1 /5 0 0 0  and on 
d ifferent tim e intervals (w inter/summ er) to  observe vegetation changes.

Photogram m etric restitution o f the stereo images (60 /30 %  overlap) a llowed the DTM creation. 
The d ig ita l processes needed a lot o f data contro l in o rder to  com ply with qua lity  criteria o f both 
the DTM and the orthos. The orthos were subject to  further rad iom etric corrections in o rder to 
make a hom ogeneous im age representation o f the river.



The result was an IR coverage o f approxim ate ly 1 70km  o f riverbanks with photo-tiles o f l x l  km 
and a ground resolution o f 25cm  per pixel im age. The data was now  used fo r vegetation 
m apping in a G IS-environm ent. Finally the images were com bined into atlases o f the whole 
River Schelde provid ing a practical w orking instrument fo r the governm ent authorities.

Photo atlas of the Belgian coastline

The Belgian coastline is only 65km  long but it represents a m a jo r econom ic facto r and tourist 
a ttraction. W ith an average o f m ore than 1 7 m illion  tourists per year this small stretch o f 
coastline has created a g reat variety o f beach and recreation activities, hotel accom m oda tion , 
restaurants and shopping areas. In sum m ertim e the beaches top  m ore than 2 4 0 .0 0 0  visitors 
per day!

The Belgian coast a lso generated an im portant real estate market; it varies from  small 
apartm ents and holiday homes to  very wealthy residential areas such as in Knokke-Zoute.
To visualise this im portant coastal a rea, Aquaterra  decided to  create an atlas o f aeria l 
pho tography covering the 65km  o f coastline from  to  beach up to  2km  in land. This area really 
represents the m a jo r coastal residences and activities.

The photographs were taken with one o f the first d ig ita l cameras fo r aeria l photography. The 
high resolution d ig ita l photographs a llowed the production  o f orthophotos with a ground 
resolution o f 2 0cm /p ixe l.

An astonishing bird 's-eye overview o f the entire coastline was created in a page layout 
representing both l x l  km images and corresponding city maps.



The atlas also enabled the production  o f a virtual fly-over o f the Belgian coast w ith some 
dedicated com puter software. The great interest fo r this product by both private and local 
authorities as well as the coastal residents proved the necessity o f such pho tograph ic  inventory.

These projects were the result o f synergy in d ifferent fields o f d ig ita l m apping technologies.

References

De kustatlas V laanderen-België . 2 0 0 4 . Belpaeme K. en Konings Ph. (red.). Publicatie van het 
C oö rd ina tiepun t voor G eïntegreerd beheer van kustgebieden.

Project M on ito ring  Zeeschelde. 2 0 0 4 -2 0 0 5 . AW Z-A fde ling Zeeschelde.

De luchtfo to-a tlas van de kust. 2 0 0 5 . Aquaterra  NV (Ed.).


