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Background

Forestry is playing important role in Finnish economy
95 % of land areas at Kainuu region are covered by forests
About 7 % of Kainuu forests are protected to varying degrees




Development of forest
management

Intensive forest management
since late 1950's

« clear-cutting, drainage, fertilisation,
soil cultivation  nutrient and
suspended solid loading to
watercourses

Since 1990’s more
sustainable management of
forest resources

» national and regional forestry
programmes

« forestry planning

Main goal of case study

Evaluation of effect of forestry on biological status of
small lakes in Kainuu region

Develop tools usable for estimation
Promote sustainable planning of forestry




Research areas

2 types of lakes
» Lakes effected by forestry (4)
» Lakes in near natural state (2)

Common to all research
areas
* headwater catchment
* high proportion (35-58 %) of
peatland
 existing earlier data

Drainage area




flow directions from Digital Elevation Model




The land use of the drainage area

Loading from the drainage area

Land use

O Sparsely stocked forest (min.s.)
o Forest on peatland

O Forest on mineral soil

m Treeless mire

m Built environment

O Grassland

o Crop land

@ Open water

Loading source

Area
%

Loading (kg/year)
total P total N|

open water (atmospheric fall-out)
arable land

built environment

peat production

land area - natural leaching
ditching

clear cutting and soil cultivation
fertilisation

scattered settlement

total

8.31
2.27
0.61
0
91.69

13.72 483.88
29.04 707.78|
0.20 7.10

65.09 1931.29]
6.1371 65.611]
1.7069 34.214

0 0

0.725 53.56)

116.62 3283.44]

Total loading =
area of ditched peatland forest
* specific loading figure for it
+ area of unmanaged forest
* specific loading figure for it
+ area of arable land
* specific loading figure for it
+ ...

Roukajarvi - Total P loading

@ open water (atmospheric fall-out)
Darable land

mland area - natural leaching
mditching

m clear cutting and soil cultivation

O scattered settlement




P load/lake volume

Properties of study lakes
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Reference conditions

WEFD idenfies three principal approaches for establishing reference
conditions

Paleoecological methods
Classification
Modelling approaches

Paleolimnological samples

sedimentary diatom assemblages

* sensitive to water quality changes
. pH
* nutrient concentrations

core-top-and-bottom diatom assemblage analysis
two samples in a lake sediment core

surface sample — present
bottom sample — pre-disturbance conditions




Trophic state of study lakes_ past and present
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Biological quality elements_benthic macrophytes

Macrophyteindex_sum
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No significant difference between lakes!

W Eutrophic

B Meso-eutrophic

O Mesotrophic

W Oligo-mesotrophic
O Oligotrophic

W Indifferent
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Ecological status?

Biological quality elements_fish
3000

O other species
O pike

B roach

@ perch
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Biological effects of loading

 phytoplankton
— increasing biomass (blooming)
— taxonomical changes
* macroinvertebrates
— degreasing number of species (profundal)
— degreasing number of ind. (profundal)
— taxonomical changes
* macrophytes
— increasing biomass
— taxonomical changes
o fish
— increasing biomass
— increasing cybrinid population

Conclusions

changes in all study lakes
* increased eutrophication
tolerance to loading
« vary between lakes
increasing sensitivity to nutrient loading
« naturally oligotrophic lakes
* morphology
 long residence time
 climatic factors
* winter
« drainage area characteristics
* sensitivity to erosion

How to take these factors into account in forestry
planning and land use planning  processing
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