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Geographic Information Systems are one of fruits of fast growing information technology. 
Frequency of applying these systems is increasing rapidly and is strictly related to the process 
of creating information society. It is estimated that 80% of information has spatial character 
which can be represented on maps.  
 
Traditional maps are fulfil with plenty information. It is estimated that one page of traditional 
map is equivalent of 60 pages filled with text. Comparing maps coming from GIS with  text 
that proportion is even bigger. 
Because of these reasons GIS is necessary  in sharing information process. But not only on 
that side it is not replaceable. Geographic Information Systems play very important role 
during preparing information. It seems to be ideal tool designed to collect data from many 
different sources, integrate them and produce final information or input for another systems.  
 
Important advantage of systems under consideration is easy and fast way of producing new or 
finding already existing information. That features make them ideal for managing of 
information in crisis situations. Flood event is one of such situation. 
 

Links of information flow process during extreme events like floods. 
 

Data from different sources 
 (satellite images, radar images, data from automatic and analogue hydro and meteorological 

stations etc.) 
 
 

Integration of collected data (variable part of information)with existing non-changeable data 
(constant part of information) in one database 

 
 

Visualisation of integrated data and producing new information 
 
 

Preprocessing integrated data and producing input for hydrological and meteorological 
models 

 
 

Visualising outcome from models 
 
 

Sharing information with end users 
 
 

Publishing information for community via internet 
 
 

All levels considered above benefit from using GIS. By connecting GIS and internet 
technology spatial information can be spread to specialised end users (local authority, various 
crisis services etc.) and community almost in real time. Nowadays ordinary people do not 
have to have specialised knowledge and skills necessary to work with GIS to benefit their 
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advantages. The only necessary things are computer with internet access and internet 
browser. 
 
Big part of work lays on the side of hydro-meteorological service which can prepare special 
website where spatial data is publishing. Spatial information in form of GIS layers are located 
on special server. Website designed for publishing maps allow user to produce map for 
selected area and ask for attributes of objects shown on screen. User can produce printout or 
save prepared map in digital way. Scale is also under authority of user who can zoom and pan 
composed map.  
 
This kind of interactive composing maps of interested area allow to pay attention only for 
selected part of information for selected area. It increases  understanding of shared 
information and help people locate real scope of danger. In case of flood endangerment, such 
a website may be used to publish: spatial location of settlements, zones endangered on 
potential floods extent of historical floods, forecasted scope of predicted flood, emergency 
roads, places of evacuation, location of hospitals, emergency services etc. As a background to 
that information may be used scanned or vectorised topographic maps and other available 
GIS layers. Published data is actua lised one per day in normal situation and few times per day 
in case of crisis situation. Existing open source solutions allows to build such an application 
even with minimum financial support. 
 
Every citizen can check does he live in flood endangered zone, is he endangered now or in 
the near future, how situation looks like at that moment.  
 
Described information flow process uses GIS on every stage. GIS make it more flexible and 
understandable. Local community and other end users are provided with plenty of actual 
information. As a side effect of such system is building good relation between hydro-
meteorological service and other interested people. 
 
Below are shown some of existing in internet application which publish GIS data via internet. 
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1. http://www.dnr.state.mn.us/maps/tomo.html 
 
2.  http://www.nrme.qld.gov.au/lris/webgis/burnett/maps/mapframe.html 

On 30 June 1997 the meteorological station in Wielun (IMGW Poznan Branch) gave a 
warning to provincial authorities about a possible occurrence of a very heavy precipitation 
being able to cause a flood event in the upper Warta river and its tributaries. Four days later a 
similar warning was issued for the upper Oder river basin. In the upper river basin, 

precipitation not recorded so far, appeared. The greatest rainfall was recorded in the Czech 
part of the river basin, where on days 5 – 9.07.1999 precipitation was 616.9 mm (Sance) and 
585.7 mm (Lysa Hora). High precipitation was also measured on the Polish side during three 
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days after 5 July: 453.5 mm in Miedzygórze, and 482.2 mm in Kamienica. In the Oder 
tributary basins the precipitation ranged from 100 to 200 mm in 5 days period. 
The violence of the phenomenon and exceptional intensity of precipitation caused the 
occurrence of sudden overflows of rivers including the Oder. 
The flood phenomenon manifests itself frequently in the Oder river basin; it was recorded in 
preceding years, e.g. 1813, 1838, 1854, 1870, 1903, 1938, 1939, 1958, 1965, 1970, 1977, 
1981, 1985. 
 
The course of the phenomenon in the upper Oder, the magnitude of losses, size of flooded 
areas, and violence of the phenomenon were decisive for undertaking the protection of towns 
lying along the Oder bank. 
The Poznan Branch of the IMGW was responsible for the hydrological and meteorological 
protection and the warning system on the Odra borderline. Slubice (on the opposite bank of 
the Oder there is Frankfurt) was the first town situated on this Oder section. 
The following actions were undertaken to prepare the town for the defence: 
– pumping out of sewage from sanitary tanks 
– liquidation of petrol stations in town 
– evacuation of any installations, tanks, and stores that would be the cause of water 
contamination 
– preparation for evacuation of means of transport 
 
Within the confines of multiyear good cooperation, common actions with the German party 
were undertaken. After the period of information exchange with use of means of 
communication, common actions were initiated. 
The first mutual meeting related to the flood defence was held on 15.07.1997. 
 
Direct contacts with the German party were undertaken by Director of the IMGW Poznan 
Branch, Piotr Kowalczak.  
During the meeting the following facts were determined: 
– hydrological and meteorological situation in Poland was presented, pointing at values of 
flows and levels not recorded so far and creating special danger  
– because of difficulties in means of communications from the upper Oder section 
(Wroclaw), the Poznan Branch took over the duty of transmitting data to improve the 
situation of telecommunications 
– since 15.07. the Poznan Branch has turned on German language hydrological information 
for the needs of flood defence operation  
– a civil liaison officer responsible for the direct contact with flood defence centres in 
Frankfurt and adequate IMGW services in Slubice were created  
– the water – balance cross – section in which discharge measurements should be made 
were determined together with the German party       
 
 
At that time the situation on the Oder was very difficult, which is illustrated by the figure 
below. 
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Fig.1. Exceeding the absolute maximum by rising culmination in July 1997.  
 
On the basis of analysing the situation in upper Odra course and our own experience gained 
during flood defence operation in the upper Warta course, our conclusions were as follows: 
We have a time period which enables for: 
- Preparing (possibility of consolidation, but above all, local heightening of the flood 
embankments, making a quick catalogue of places which are the weakest and the most 
threatening) 
- Evaluation of situation and location of cities in relation to river points out for the 
necessity of using different flood defence methods in each case (determining so-called critical 
ordinate, which exceeded, causing losses – for example sewage treatment plant flooding). 
- There is possibility of compacting hydrological information along the river course by 
reference of the present and forecasted level to characteristic points (in case of water gauges 
lack), it is very valuable information for communal and city flood defence committees. 
- It has been concluded, that flow in river rises but a unit outflow along river decreases, 
what is mainly the effect of natural retention of a river valley and  the effect of next breaks of 
flood banks and embankments bays. It is paradox, but every break of flood embankments 
upper situated, increased the chances on defended lower sections. 
- There was time for heightening the flood embankments – e.g. in Slubice there was 
necessity of heightening the flood banks about 1.2-1.5 m. 
- The course of hydrological situation pointed out on the chances of saving Slubice. 
 
In Poznan Branch, the working system of services directly connected with the  flood defence 
operation on the Odra was changed. In Poznan the Forecasts Office worked which informed 
currently about all changes in meteorological situation, whereas the Hydrological Forecast 
Department collected and transformed the data coming from provinces and made 
hydrological forecasts. Because experiences from the upper Odra course pointed out on 
constant necessity of hydrological forecasts modification in the result of breaks in flood 
embankments, it was decided that IMGW specialists from the Poznan Branch would be in 
field directly in action, and would collect information and transmit it to Poznan; evaluations 
of flood embankments breaks effects were especially meaningful. The direct information was 
also important. It was given by IMGW workers to successive crisis centres. In this way 
hydrologists had also important influence on flood defence committee policy. 
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In hydrological forecasts the effect of such working system had very high accuracy of 
forecast amounted about 2 cm (in one day the greatest error was 8 cm what meant 50% error 
tolerance for the forecast).                        
 
As a consequence of unprecedented value of water levels and flows, and also flood wave 
volume, additional survey of the area and of cartographical materials was carried out. 
 

 
Fig.2. General view of Slubice. 
 
 
Slubice is situated in a specific place on the river (Fig. 2), the river flowing towards the town 
reaches a natural narrowing of the valley. An old road bridge structure joining Slubice and 
Frankfurt was then another flow constraint, which caused clogging during the highest water 
levels about 30 cm.. 
Above the town there is a natural flood area, which undoubtedly soothed the violence of the 
river, but after a longer period of flood this constituted another threats (the majority of 
protection embankments, traces of old river bed and organic grounds posed additional threats 
in this section). 
 
The major problem was created by the fact that the town was in depression during the flows 
of the highest waters (Fig. 3). 
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Fig.3. The town inundation depth with water level of 700 on the IMGW water level gauge in 
Slubice. 
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In case of the town inundation the centre was under 4-5 metre water layer, although there 
were also parts of the town under 6 metre water layer. 
The crisis centre actions, run by the town mayor, is presented below. 
Effective defence of the town was owed to good organization, skilfully applied technologies, 
precise monitoring of phenomena, dedication of inhabitants and crisis services, and also to 
mutual help of twin towns Slubice and Franfurt. Continuous contact, safe information 
exchange, help provided to one another depending on threats constituted the effectiveness of 
crisis services actions. 
Common threats and cooperation in dangerous conditions contributed to present cooperation 
between both towns – the flood was another but very important impulse for further actions in 
the field of water management in this area. 
  
 


