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ABSTRACT: The large amount of new satellite data creates new possibilities for preparing satellite image
maps, which can be used for detailed vegetation studies, as well as for tourist purposes. The paper presents 
work on the elaboration of a tourist map, based on Landsat ETM+ satellite image, for the Biebrza National 
Park, covering one of largest areas of wetlands in Europe. Several techniques for elaborating such a map were
studied in order to obtain maximum information content and a user-friendly map product. 

1 INTRODUCTION

The Biebrza National Park is one of the largest and 
the best preserved wetlands in Europe. The Biebrza 
National Park covers almost 60 000 ha, and is the 
largest national park in Poland. Evolving meanders, 
oxbow lakes, and springtime floods are unique 
features that make the waters of Biebrza a “living 
river”. The Biebrza River runs almost through the 
entire length of the valley maintaining its natural 
character, resulting in a rich plant and animal world. 
Due to the uniqueness of the valley, the Biebrza 
National Park was added to the RAMSAR 
Convention list as one of the most important 
worldwide wetland sites. 

The area of the park comprises not only vast 
plains of wet meanders with scattered birches, but 
also reeds and stands of willow bushes. It also 
includes diversified forests, amongst them 
picturesque pine bog forests and alder swamps. The 
flora of the park is very rich due to the high degree 
of landscape diversity and the Park’s considerable 
size.

Traditional cartography does not show varied 
nature of these widespread marsh areas, therefore 
use of satellite image as base for tourist map gives 
more friendly result for the user. The satellite map 
inspires users and helps them to observe the entire 
environment. The prepared satellite map is the first 
type of this kind of map for the National Park that 
includes tourist information, topographic 
information and satellite image simultaneously. The 
tourist satellite map of the Biebrza National Park 
was based on the LANDSAT 7 ETM+. 

The most important problem while preparing this 
map was to make optimal transformation of satellite 
image and to use panchromatic data for increasing 
resolution of multispectral Landsat 7 ETM+ image. 
The special emphasis was put to obtaining the 
highest object discrimination and the best rendition 
of wetlands. 

Proper selection and preparation of topographic/ 
tourist information was also crucial for map 
elaboration. The amount of information has to be 
adequately chosen and appropriated presentation 
method of vector data has to be applied. 

2 METHODS 

The satellite tourist map was prepared using contents 
of topographic maps in the scale of 1: 25 000, and 1: 
50 000 and a tourist map in the scale of 1: 120 000, a 
satellite image and other data obtained from the 
local authority. This map was based on the 
LANDSAT 7 ETM+ acquired on 16 May, 2000. 
Image Landsat 7 ETM+ includes 5 multi-resolution 
bands with 30m spatial resolution and panchromatic 
band with 15m resolution. 

There are many concepts, methods and 
applications used for merging images with different 
spatial, temporal and spectral resolutions (Pohl et al., 
1998). The choice of the processing technique 
depends on many factors, hence it is difficult to say 
explicitly, which method should be applied for 
wetlands (especially, if they are very diversified). 
Each area and its image is unique from point of view 
of processing technique. Fused images may provide 
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increased interpretation capabilities and more 
reliable results since data with different charac-
teristics are combined. 

At the first stage of the work grids with different 
spatial resolutions were matched, using resampling 
method. As a result 15 m resolution was obtained for 
all channels. Next various channel combinations 
were analyzed and the optimal RGB composite, 
consisting of 4, 5 and 7 bands, was selected. 

At the next phase the suitable method for 
increasing spatial resolution of multispectral image 
with the use of panchromatic images was analyzed. 
Several attempts of image merging were made for 
this purpose, applying image sharpening, 
multiplication of images, principal component 
analysis, Brovey trasform, IHS transformation. 
Finally IHS to RGB transformation was selected. 
For 4, 5, 7 composite (Fig. 1) IHS components were 
calculated; next Intensity channel was replaced by 
Panchromatic channel. Difference in histograms of 
Intensity and Panchromatic channels can influence 
on histograms of new RGB components, and hence 
can change colors of new composite with higher 
resolution. Experiment with replacing Intensity 
channel with original Panchromatic channel (Fig. 2) 
was done as well as the same procedure after 
histogram matching of both channels. Next for both 
cases reverse transformation PHS (panchromatic, 
hue, saturation) to RGB was performed, as well as 
histogram stretching of Panchromatic and Saturation 
channels. Results of PHS to RGB transformation 
without histogram matching in presented in figure 3, 
while with histogram matching in figure 4. Finally to 
prepared map was selected image without histogram 
matching. 

The next stage comprised the acquisition of 
vector information i.e. boundaries of the Biebrza 
National Park, boundaries of the protected zone 
around the National Park, main roads, secondary and 
other roads, railways, tourist tracks for walkers, as 
well as point information: sightseeing points, 
historical objects, churches, foresters' lodges, 
parking areas, post offices, restaurants, bars, hotels, 
private lodgings, youth hostels, camping sites, health 
centres, chemist’s, settlement centers. 

Topographic maps, tourist maps and other data 
obtained from local authority were the sources for 
getting this information. Quality and quantity of 
topographic and tourist data was matched very 
carefully to the goal of the project. Proper selection 
of features of vector data (type of line, color, size, 
shape) was very important in this phase of the work. 

The satellite tourist map was created as a result of 
overlaying the content of the topographic 
information, tourist information and satellite image 
(after earlier processing). 

Figure 1. RGB composite channels 4, 5 and 7 

Figure 2. Panchromatic channel 

Figure 3. Results of PHS to RGB transformation without 
histogram matching 
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Figure 4. Results of PHS to RGB transformation with 
histogram matching. 

3 RESULTS AND CONCLUSIONS 

The main research result of the presented work was 
to find optimal method for preparation of satellite 
image map for tourist purposes, covering wetands of 
the Biebrza National Park. As a result of the works 
way of increasing spatial resolution of multispectral 
Landsat 7 ETM+ images was determined through 
application of panchromatic channel. The optimal 
method for preparation of tourist map was IHS 
transformation. Various approaches of strengthening 
interpretability of satellite image map through 
selection of suitable color composite were done. The 
performed study also enabled to prepare optimal 
methods for combining the processed satellite image 
with ancillary information, i.e. topographic and 
tourist data. 

Traditional cartography does not show varied 
nature of these widespread marsh areas, therefore 
use of satellite image as base for tourist map gives 
more friendly result for the user. The satellite map 
inspires users and helps them to observe the entire 
environment.  

At a final stage the work resulted in the 
preparation of a satellite tourist map of the Lower 
Basin of the Biebrza National Park (see Fig. 5), as 
well as similar maps for the Central and Upper Basin 
of the Park. All the maps were prepared in the scale 
of 1:60 000. They can serve both for tourist 
purposes, as well as for studies of vegetation within 
the wetland area. 
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MAPS

Tourist map of the Biebrza National Park in scale 1: 120 000. 
Tourist map of Upper and Middle Basin of Biebrza National 

Park in scale 1: 70 000. 
Tourist map of Lower Basin of Biebrza National Park in scale 

1: 70 000. 
Topographic maps in scales 1:25 000 and 1:50 000. 
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Figure 5. Tourist map of Lower Basin of Biebrza National Park. 
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