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Strategies for Sustainable River Basin Management 

Forests are very important for Finnish 
economy. There are 26 million hectares of 
forests, which cover 86 % of the Finnish 
land area. Most of Finnish forests, 62 %, 
are owned by altogether 400,000 private 
citizens. Private enterprises own 9 % and 
the state of Finland 25 % of total forest 
area. 
 
The origins of Oulujoki are located in 
Kainuu, a county with population of some 
86,000 people in the middle of the Finnish 
mainland bordering Russia. Its landscape is 
dominated by hills, forests, lakes and rivers 
and mires. Almost 95 % of land area in 
Kainuu is covered by forests. Forestry is an 
overwhelming industry in the county. The 
whole forestry branch gives work to more 
than 8 % of employed people in Kainuu. 
 
In many remote areas of Kainuu, forestry is 
almost the only human action causing 
pressures on watercourses. The forestry 
operations, such as clear-cutting, drainage 
and tillage, may have significant impacts 
especially on the ecological status of the 
small upstream lakes and rivers, if no 
attention is paid to water protection meas-
ures. Especially environmental changes in 
lakes are very slow and difficult to detect. 
However, local inhabitants and recreational 
users have often noticed harmful effects 
caused by forestry. In addition, many rivers 

and streams have been dredged and canal-
ised decades ago in order to enable log 
floating from distant areas to sawmills and 
pulp and paper mills. Naturally, these ac-
tions were very harmful for river ecology.  
 
Sub-study forestry focuses on evaluation of 
harmful effects of forestry on small lakes 
situated at Kainuu region. Both impacted 
and reference lakes are selected for focus 
areas and effects of forestry are described 
by using both land use models with histori-
cal data and field research to determinate 
present ecological status of watercourses. 
Also paleolimnological methods are applied 
to estimate change caused by drainage of 
forest areas. The field studies will start by 
sediment sampling in March and April 
before the ice-cover melts in lakes. 
 
Different actors in forestry branch - local 
forest authority Metsäkeskus, state enter-
prise in charge of administering the state 
forest property Metsähallitus and sawmill 
and pulp and paper companies - have a lot 
of data of forestry actions both in digital 
and manual form, but the data is not com-
piled to one database. One goal is to find 
out, how the data could be found and util-
ised easily from different databases. Usabil-
ity of some databases is tested by analys-
ing their data in impact assessment. Local 
inhabitants are interviewed in order to 

evaluate the changes in lake status caused by 
forestry activities. 

 
- To be continued on page 2 – 

Photo: Many rivers and creeks were canalised and 
dredged for the log floating purposes. While the 
floating has been stopped decades ago, these rivers 
are now under restoration. In this creek the stones 
have been rolled back to the channel and the logs 
are preventing erosion. (Photo by Pekka Korhonen). 

What Watersketch 
is All About 

 
Rivers and lakes have numer-
ous different functions such as 
traffic routes, electricity sup-
plies, habitats for animals and 
recreation areas for people. The 
Watersketch partners want to 
develop strategies for sustain-
able river basin management in 
order to do justice to different 
economic, ecological and social 
functions. Case studies in the 
partner countries will cover the 
most relevant challenges.  
 
The results of Watersketch 
will support decision-making 
of spatial planners. A final 
web-based toolbox will make 
the results available to others. 

The coastal northwest corner of the city of 
Pori is well known for its nature, landscape 
and recreational use. In these respects the 
area is nationally and even internationally 
significant. There are also substantial 
industrial activities in the area, and two 
harbours. The cultural heritage is seen as 
rich. The case study of River Kokemäenjoki 
deals with this area of land and water. 

Other name for this case study is the Meri-
Pori scenarios project. 
 
In the first phase, the purpose of the Meri-
Pori scenarios project is to create in col-
laboration a plan that facilitates multiple 
uses of land and water in the region. The 
area covers the delta of River Kokemäen-
joki and Peninsular Yyterinniemi. In the 
second phase, multi-criteria decision-
making methods (MCDM) are applied in 
sketching possible solutions for controver-
sial uses of land and resources. 
 
The first meeting of the Meri-Pori scenarios 
project was held at Satakunta Environ-
mental Research Institute (University of 
Turku) on December 3, 2004. The institute 
is sited in Reposaari. Also Reposaari is a 
part of the area in question. In the first 
meeting, the Watersketch project was intro-
duced as whole to key groups of interest. 
The introduction arose discussions on 
possible overlaps and synergies that the 
 

- To be continued on page 2 – 

Meri-Pori Scenarios Project 
The Case Study of River Kokemäenjoki 

Photo: River Kokemäenjoki 

Effects of Forestry on Small Lakes  
Finnish Scientists present studies on the Kainuu region 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Continuation – 
 

Meri-Pori scenarios project has with some 
already ongoing administrative programs and 
research projects. All together 11 persons 
representing 7 groups of interest were present 
at the meeting. 
  
The second meeting was held on February 
15, 2005. Also this time, the meeting was held 
at Satakunta Environmental Research Insti-
tute. The invitation list of groups of possible 
interest was extended. All together, 23 groups 
were invited. A pre-task was sent to the par-
ticipants before the meeting. The task was: 
  
“The aim of the meeting is to identify areas of 
multiple interests in Meri-Pori. We hope that 
you could come up with 5 areas that are the 
most relevant in your opinion and give rea-
sons for your choice.” 
   
On the basis of this pre-work, an advanced 
task was discussed in the meeting. The par-
ticipants (14 persons from 10 different groups 
of interest) marked the areas on copies of a 
map. The results were shown on an overhead 
screen and each group explained the reasons 
for their preferences. The meeting was re-
corded using videotape equipment. In the 
concluding section of the meeting, the follow-
ing issues were emphasised: 
·  The groups of interest are fully 

aware of conflicting interests. However, 
they are not aware of appropriate proce-
dures how to transform conflicts into 
workable collaboration and compromises 

·  A conversation on values is seen as 
important. Conversation on values should 
continue throughout the project 

·  Controversial or conflicting values 
should be fully articulated and documented 
at the beginning of the project 

·  Open dialogues between groups of 
interest reduce unnecessary conflicts 

·  It is important to identify the most 
controversial areas in Meri-Pori. Also, it is 
important to map down possible and ac-
ceptable futures of these “hot spots” 

 
The next five meetings will be dealing with the 
so-called “hot spots”. Selection of the hot 
spots followed by accurate descriptions of 

their characteristics and present conditions 
will be compiled during spring 2005. As it 
preliminary seems, the emphasis of work 
will be focused on the following land areas 
and their use: 
 

- Inshore waters 
- Delta of River Kokemäenjoki 
- Main road and other roads, rail-

road 
- Seashore of Yyteri 

 

The meetings will be held during April and 
May 2005. New groups of interest will be 
invited to these meetings, e.g. delegates of 
residential associations.  
 
In the each hot spot, the current situation 
and conflicts will be identified and docu-
mented. For instance, a plan of a wind 
power farm and plans for possible seabed 
gravel extraction are seen to have an effect 
on conditions of professional and recrea-
tional fishing, recreation, boating and free 
time housing. There are already conflicts 
between current activities, e.g. between 
professional and recreational fishing. 
 
Suitable ways to apply MCDM-methods will 
be considered on each hot spot. In particu-
lar, the aim is to explore and fine tune 
applications of these methods in actual 
problem solving and in scanning options for 
desired futures. A MCDM-method called 
WEB-HIPRE will be used for piloting. This 
software has been successfully used in 
some complex river flow control cases in 
which the problem settings required real 
multi-criteria optimisation. 
  
As stated here, the idea is that the Meri-
Pori scenarios project creates an open and 
critical dialogue between the parties for the 
sake of identifying restrictions, principles, 
interests, and required knowledge. The 
project does not solve all the problems, far 
from it. However, we hope that the project 
creates an atmosphere of collaboration for 
groups of interest and stakeholders. This 
puts Satakunta Environmental Research 
Institute into a position of a facilitator. This 
position is demanding due to a multitude of 
formal and informal interests and desires. 

 Recently held Events 
 

Watersketch seminar: 
“Seminar for authorities responsible for 

EU Water Framework Directive Imple-
mentation at national level”  

Vilnius, Lithuania 
1st of April 2005 

 
One of the initial aims in the Watersketch 
project is to explore the national implemen-
tation of the Water Framework Directive 
and how spatial planning is related to this. 
For this purpose a survey is being carried 
out among the contries involved in the 
project. Aiming at a more complete picture 
of the situation around the Baltic Sea, a 
seminar will be held in Vilnius the 1. April 
2005. Members of national and regional 
administrative and planning departments in 
the countries not being partners involved in 
the Watersketch project, as well as from 
Poland and Lithuania will be invited to 
participate in the seminar. 
 
 

Upcoming Events 
 

Watersketch seminar: 
“Implications of the implementation of 

the Water Framework Directive for 
Sediment Management” 

Hamburg, Germany 
30th of June 2005 

 
The Water Framework Directive addresses 
Sediment Quality Issues only with respect 
to its function as a habitat for the benthos 
community. There are serious doubts in 
the scientific community, whether the 
objectives of the WFD will be achievable, if 
sediment contamination and its potential to 
re-pollute the water column is not taken 
into appropriate consideration.  
With this workshop, we would like to invite 
scientists and regulators from different 
countries and facilitate their exchange of 
practical experience, personal and national 
attitude and future prospects in the way, 
that the WFD will influence sediment man-
agement practices in their national activi-
ties.  

Meri-Pori Scenarios Project 
 

Effects of Forestry …  
 

- Continuation - 
 
Sub-study will estimate the ecological status by general methods 
applied in EU Water Framework Directive and uses load estimation 
tools developed in peat production sub-study to evaluate the effects of 
different forestry alternatives. 
 
The first stakeholder meeting for forestry case-study was held in 
February at the Kainuu Regional Environment Centre (KAI), who has 
the leading role in this case. The main actors participated so far in the 
planning process are Metsäkeskus, Metsähallitus and the Regional 
Council of Kainuu. KAI and Metsäkeskus have agreed on the close 
cooperation in using and testing the GIS-databases of forestry ac-
tions. Metsähallitus offers their expertise and experiences of using 
different water protection measures at the state-owned forests.  
 
Contact:  
Sirkka-Liisa Markkanen (sirkka-liisa.markkanen@ymparisto.fi) and  
Pekka Korhonen (pekka.k.korhonen@ymparisto.fi), Kainuu Regional 
Environment Centre 

Photo: The experts from the environment centre and Metsäkeskus at the first 
stakeholder meeting in Kajaani. (Photo by Teemu Ulvi) 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eutrophication caused by nutrient pollution 
and siltation of the river bed due to loading of 
suspended solids (SS) are the most signifi-
cant environmental problems in most Finnish 
rivers today. The nutrient and SS loading 
originates mainly from agriculture and for-
estry, but also from peat production. Many 
times there are still needs to use new land 
areas for these anthropogenic purposes or to 
use the older areas more effectively. In the 
peat production sub-study the focus is set to 
the question, how this can be done without 
deteriorating the status of the river channels 
for the river biota and for the recreational 
purposes that are dependent on good water 
quality.  
 

 
 
Photo: Kalimenoja stream 
 
In the sub-study a planning system for situat-
ing different land use derived loading sources 
to river catchment areas will be created. Peat 
production is used as an example of such an 
activity, which increases the loading to water-
courses, but the loading of which can also be 
controlled by using effectively the existing 

water pollution control measures, such as 
field ditches, sedimentation basins and 
wetlands constructed on peatlands. The 
planning system developed uses mathe-
matical run-off and loading models to 
evaluate the effects of loading on water 
quality. The models applied in the study 
have originally been developed in the 
RiverLife project. 
 
In order to increase the general motivation 
to use the planning system developed, the 
sub-study includes also demonstrations on 
the effects of loading and water pollution 
control methods, and on the environmental 
impacts of SS and nutrient loading in the 
riverine environment.  
 
The role of Regional Plans for Land Use in 
planning peat mining is also developed so 
that the environmental impact assessment 
of separate peat mining plans at the same 
watershed could be integrated, and that the 
Plans were also important databases for 
peat producers, when they are making new 
applications for peat production permits. 
Also the process in peat mining permit 
application at the present is analyzed, 
points of contact sought with the regional 
planning process, and recommendations 
formulated for the cost-effective environ-
mental impact estimation process in re-
gional planning of land use. The planning 
processes are developed in cooperation of 
all the parties concerned, workshops and 
meetings being important methods of the 
work. The first stakeholder meeting was 
organized in Oulu, where the peat produc-

ers planned the implementation of the 
project together with the experts of the 
regional environment centres and the 
regional council.  
In the new Regional Master Plan for North 
Ostrobothnia the already existing peat 
production sites have been mentioned, and 
also places for many new peat production 
areas have been reserved. In Finland 
peatlands form almost one third of the land 
area. No wonder, that annually 5-7 % of the 
total energy supply is produced by peat 
burning. Together with wood and hydro-
power, peat is one of the few significant 
domestic energy sources in Finland. Alto-
gether, the proportion of energy production 
from the domestic sources is around one 
third of all the energy produced. 
 

 
 
Photo: Peat production site 
 
Contact:  
Kaisa Heikkinen 
(kaisa.heikkinen@ymparisto.fi) 
Jaana Rintala (jaana.rintala@ymparisto.fi) 

Sustainable Land Use Planning 
Peat Production as an Example in North Ostrobothnia – New Tools 

 

be secchi depth, concentrations of nutrients 
and chlorophyll. The independent variables 
will be loading with phosphorus and nitro-
gen, light, air temperature, runoff, and 
exchange of water and nutrients with the 
North Sea and Kattegat. Other variables 
such as the stock of common mussels and 
the area of oxygen deficiency can be added 
to the model, but emphasis will be on the 
external variables, which are the most 
interesting from a management point of 
view. 
 
According to the Water Framework Direc-
tive the environmental objectives of the 
future will have their offspring in a pristine 
reference condition. With the above quanti-
tative relations between nutrient loading and 
environmental condition coupled with esti-
mations of the nutrient loading under natural 
conditions, the ecological status of Limfjor-
den in the absence of human impact can be 
estimated. This is a valuable asset for the 
determination of good ecological status in 
the fjord. 

The aquatic environment of Limfjo rden 
is damaged by nutrient loading, but 
how much has the emissions to be 
reduced to ensure that the environ-
mental objectives of the fjord are met? 
 
To address this issue an empirical ecologi-
cal model for the fjord is being set up. The 
model shall establish quantitative relations 
between emissions and environmental 
condition, and hereby enable us to calcu-
late the needed reduction in emissions to 
meet a given ecological status of the fjord. 
The model will be based on related data 
from measurements in the fjord and its 
river basin from 1984 to 2003. The rela-
tions between different datasets of the past 
will be described (i.e. empiricism), and 
under the assumption that the relations will 
be equally valid in the future, the environ-
mental objectives can be made opera-
tional, and translated into an acceptable 
loading of the fjord with nutrients. The 
response variables or dependent variables 
of the model will  

The model will thus provide us with the 
amount of tons of nitrogen and phosphorus 
that the loading of the fjord needs to be 
reduced. Next step in the Danish Water-
Sketch case study will be to evaluate the 
possibilities to reduce the loading from all 
the different sources. Finally a public debate 
and a political decision will choose between 
the possible measures. 
 
More information: Svend Åge Bendtsen, the 
County of North Jutland, amt.saab@nja.dk  

Environment: Damage by Nutrient Loading 
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