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Introduction
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A=<3D=91/�H?3B?�?.4=�<=B=9170�@==9�<=�D=./6<=:$

������
	��
��
	
�
�����
���
		
����	��
���	
�

�
���
��
	����

	<<=867.<�D=./6<=D=91�391=<4.7/�39�C;<=/1�8<;H1?
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=77398�.996.7�1<==�8<;H1?�.9:�/6<434.7�@./=:�;9�:.1.
H31?�3<<=867.<�D=./6<=D=91�391=<4.7/�<=K63<=/�/A=B3C3B
391=<A;7.13;9�;C�1?=�39:=A=9:=91�4.<3.@7=/�:6<398�/6B?
FD=./6<=D=91�8.A/G%�./�:=D;9/1<.1=:�@0��;<:��.</=9
'+,,&($��6<�/16:0�3/�9;1�B;9B=<9=:�H31?�1<==�8<;H1?Z
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�?=�?3/1;<0�;C�=DA3<3B.7�C;<=/1�<=/=.<B?�39��/1;�
93.� B.9�@=� 1<.B=:�@.B>� 1;� 1?=���1?�B=916<0$��=77�:=�
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�� 3�� �.A� ;C� �/1;93.� /?;H398� 1?=� .<=./� B;4=<=:� @0
C;<=/1/� '�=1=</;9� +,,�(� .9:� 7;B.13;9/� ;C� <=/=.<B?� A7;1/

�/�.9�=E.DA7=%�1?=��/1;93.9��;<=/1��=/=.<B?��7;1/
�=1H;<>�B6<<=9170�B;91.39/�*�,�B;91396.770�<=�D=./�
6<=:�A=<D.9=91�C3=7:�A7;1/�C;<�D;:=77398�C;<=/1�8<;H1?$
�.@7=���/?;H/�1?=�:3/1<3@613;9�;C�1?=�A7;1/�.BB;<:398
1;�/31=�.9:�C;<=/1�10A=/$��?=�C;<=/1�10A=�3/�B?.<.B1=<�
3J=:�@0�1?=�:;D39.91�1<==�/A=B3=/$�F�39=G%�C;<�=E.D�
A7=%� <=C=</� 1;� .� C;<=/1� H?=<=�	����� �"%'���!��� =31?=<
;BB6</�./�1?=�;970�/A=B3=/�;<�:;D39.1=/�@0�1;1.7�4;7�
6D=$��6B?�.9�39C<./1<6B16<=�3/�;C1=9�B;9/3:=<=:�.�9.�
13;9.7�.//=1�'�./=9.6=<�+,,&($

�E.DA7=/� ;C� C;<=/1� =EA=<3D=91/� B;9:6B1=:� ;4=<
D;<=� 1?.9� .� B=916<0%� A<;43:398� .9� 69391=<<6A1=:� /=�

Group of types Pine Spruce Birch Other Total 

Full drained swamp forests 13 11 11 0 35 

Meso-eutrophic forests 28 94 12 1 135 

Alvar forests 5 2 1 0 8 

Heath forests 47 0 0 0 47 

Mesotrophic forests 246 32 13 1 292 

Dwarf-shrub-sphagnum 

paludified forests 

7 1 0 0 8 

Grass fen forests 0 0 7 0 7 

Nemoral forests 0 30 54 43 127 

Bog moss forests 13 0 0 0 13 

Herb-rich mixed forests on 

wet glay soils 

3 21 27 7 58 

In total 362 191 125 52 730 
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6<=:�.9:� 1<==/�;9� 1?=�A7;1/�H=<=�96D@=<=:$

�<3839.770%�<=�D=./6<=D=91�391=<4.7/�39�1?=�=EA=<�
3D=91.7�.<=./�H=<=�A7.99=:� 1;�<.98=�@=1H==9�C34=� 1;
1=9�0=.</$��;H=4=<%�@=B.6/=�1?=/=�.<=./�H=<=�6/=:�39
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Group of types Pine Spruce Birch Other Total 

Fully drained swamp forests 5  1  6 

Meso-eutrophic forests 6 4 1  11 

Mesotrophic forests 22 13 1  36 

Nemoral forests  2 2 3 7 

Bog moss forests 5    5 

In total 38 19 5 3 65 
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Year Area 
(ha) 

Number of trees per ha Basal area m2 per ha   Cumul. trees per ha 

  live cut dead live cut dead rG NG unknown cut dead 

1 2 3 4 5 5 7 8 9 10 11 12 13 

1926 0.06 2617   35.65   0.00 0.00    

1929 0.06 2433  183 36.97  1.54 0.04 1.75 1  183 

1930 0.06 2333  100 37.54  1.21 0.03 1.32 1  283 

1931 0.06 2250  33 37.22  0.22 0.01 2.46 51  316 

1932 0.06 2183  67 37.33  0.50 0.01 2.25 51  383 

1933 0.06 1600 500 83 32.70 4.56 0.78 0.14 1.90 51 500 466 

1934 0.06 1517 67  32.48 0.99  0.03 1.43 67 567 466 

1938 0.06 1467 50  35.14 0.36  0.01 3.25 67 617 466 

1942 0.06  433   6.87  0.00 0.00  1050  

1948 0.06 767   30.13   0.00 0.00 1050 1050 466 

1951 0.06 650 117  28.24 3.27  0.10 1.47 1167 1167 466 

1959 0.06 483 67 17 25.47 2.19 0.36 0.09 1.63 1234 1234 483 

2004 0.06 217   25.13   0.00 0.00 1234 1234 483 

2008 0.06 217   27.92   0.00 0.00 1234 1234 483 
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Year Area 
(ha) 

Specie
s 

Number of trees (per 
ha) 

Basal area (m2 per ha) rG NG Cumul. trees per ha 

   live cut dead live cut dead   unknown cut dead 

1 2 3 4 5 5 7 8 9 10 11 12 13 14 

1925 0.06 Pine 1600   28.47   0.000 0.000    

1926 0.06 Pine 1517   29.04   0.000 0.000 83   

1928 0.06 Pine 1267   28.47   0.000 0.000 333   

1929 0.06 Pine 1200  67 28.34  0.57 0.020 2.658 333  67 

1930 0.06 Pine 1200   28.34   0.000 0.000 333  67 

1931 0.06 Pine 1100  50 28.10  0.53 0.018 2.364 383  117 

1932 0.06 Pine 1050  17 27.63  0.24 0.009 1.799 417  133 

1933 0.06 Pine 683 350 17 22.67 5.48 0.08 0.197 1.773 417 350 150 

1935 0.06 Pine 650   22.57   0.000 0.000 450 350 150 

1937 0.06 Pine 583 67  22.96 1.35  0.056 1.842 450 417 150 

1941 0.06 Pine 567   23.00   0.000 0.000 467 417 150 

1948 0.06 Pine 433 17  20.61 1.19  0.055 0.676 583 434 150 

1995 0.06 Pine 267   33.19   0.000 0.000 750 434 150 

2004 0.06 Pine 283   36.47   0.000 0.000 733 434 150 

1925 0.06 Birch 67   2.23   0.000 0.000    

1926 0.06 Birch 67   2.29   0.000 0.000    

1928 0.06 Birch 67   2.54   0.000 0.000    

1929 0.06 Birch 67   2.56   0.000 0.000    

1930 0.06 Birch 67   2.56   0.000 0.000    

1931 0.06 Birch 67   2.68   0.000 0.000    

1932 0.06 Birch 50   2.54   0.000 0.000 17   

1933 0.06 Birch 50   2.61   0.000 0.000 17   

1935 0.06 Birch 50   2.65   0.000 0.000 17   

1937 0.06 Birch 50   2.71   0.000 0.000 17   

1941 0.06 Birch 50   2.90   0.000 0.000 17   

1948 0.06 Birch 50   3.13   0.000 0.000 17   

1995 0.06 Birch 33   4.58   0.000 0.000 33   

2004 0.06 Birch 33   4.11   0.000 0.000 33   
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73/?=:�39��=9D.<>�'�>;4/8..<:����*%�A$��*�=1�/KK$(�;<
1?=� ��!!�%#��$� ��!'�� �!��$� '���(� /=<3=/� ;C� 8<;H1?
=EA=<3D=91/�=/1.@73/?=:�@0��]�;99;<�'���"(�39��;61?
�C<3B.�'<=C=<�1;�
.:;H���)*%�C;<�.�:=/B<3A13;9�;C�1?=����
=EA=<3D=91/�.9:�=E.DA7=/�;C��=39=>=]/�73D31398�739=�C31�
1=:�1;�1?=�:.1.�C<;D�691?399=:�����=EA=<3D=91/($
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	9�1?=�B./=�;C�.�<=867.<�/A.13.7�:3/1<3@613;9�;C�1?=
1<==/�H31?39�.�C;<=/1%�1?=�.4=<.8=�:3/1.9B=�@=1H==9�1?=
1<==/�D.0�@=�=/13D.1=:�@0� 1?=� /K6.<=� <;;1�;C��,_,,,
'1?=� /K6.<=� D=1<=/� 39� ;9=� ?=B1.<=(� :343:=:� @0� 1?=
96D@=<�;C�1<==/�A=<�?.$��37/;9�'��*�(�1?6/�:=C39=:��%
1?=���#�$��7#!���"�;<�:3/1.9B=�@=1H==9�<=867.<70�A7.B=:
1<==/�./� C;77;H/

H?=<=���3/�1?=�96D@=<�;C�1<==/�A=<�?=B1.<=$��;<�.�1<3�
.9867.<�A7.B=D=91�;C�1<==/�1?=�B;<<=/A;9:398�C;<D67.
H;67:�@=

�37/;9�'+,,&Z�/==�.7/;��37D3���"*(�.<86=/�1?.1�1?=
D;/1�/3DA7=�.9:�7;83B.7�<=7.13;9�3/�=EA=B1=:�@=1H==9
4.<3.@7=/�;C�1?=�/.D=�:3D=9/3;9%�H?3B?�3/�9;1�1?=�B./=
39�=K�'+(%�@61�3/�1?=�B./=�39�=K�'�($��?=<=C;<=%��37/;9
'��*�(�A<;A;/=:�1;�=/13D.1=�1?=�A;1=913.7�:=9/310�6/�
398�1?=�C;77;H398�<=7.13;9/?3A

H?=<=� �� 3/� 1?=� /1.9:� /A.</310%� .9:� �8� 3/� 1?=� D=.9
/K6.<=:�:3.D=1=<�;C� 1?=� 1<==/� 39�.�/1.9:Z�.�.9:�@�.<=
=DA3<3B.7�A.<.D=1=</$
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�;9/3:=<398�1?=�?38?�B;/1�;C�D.391.39398�.�/=<3=/
;C� 691?399=:%� :=9/=70�/1;B>=:� /1.9:/%� /6B?� :.1.� .<=
6/6.770� 9;1� .4.37.@7=$� �;� ;4=<B;D=� 1?3/� :=C3B3=9B0%
4.<3;6/�39:3<=B1�D=1?;:/�?.4=�1;�@=�6/=:�1;�=/13D.1=
1?=�73D31398�739=$�
.:;H�.9:��63�'����(�B;DA.<=:�:3C�
C=<=91� D=1?;:/� C;<� =/13D.1398� A;1=913.7� :=9/310� C;<
691?399=:� /1.9:/� ;C� ������&3#1�#� %#�(��%#�#� C<;D
1?=�/;61?=<9�<=83;9�;C��?39.%�39B76:398�1?=�.AA<;.B?=/
6/=:�@0�
;67:398�'��*+(%��1=<@.�'��*"(�.9:��7611=<�.9:
 ;9=/�'��),($

�=� :;� 9;1� 9==:� /6B?� /;A?3/13B.1=:� =/13D.13;9
1=B?93K6=/� @=B.6/=� ;6<� 7;98�1=<D� =EA=<3D=91/� ?.:
<=.B?=:� 1?=� 73D31398� :=9/310$��;� 734=� 1<==/� ?.:� @==9
<=D;4=:�39�1?=�A7;1/�:6<398�1?=�A=<3;:���+&�1;����+
.9:�.8.39�:6<398�1?=�7./1����0=.</�';970�1?=�4=<0�/D.77�
=/1�H=<=� ?.<4=/1=:� A<=�=DA134=70%� 3$=$� .//6D398� 1?.1
1?=0�H;67:�:3=�.90H.0($��386<=���/?;H/�1?=�=/13D.1�
=:�73D31398�<=7.13;9�C;<�A7;1�<-.FO��O-�%�#�A6<=�A39=/
/1.9:� 39� .��=/;1<;A?3B� C;<=/1$

'�(

'�(

'"(

�
�

100=

�
�

⋅
=

3

200

����� ⋅+=

�?=� B;<<=/A;9:398� .9.70/3/� C;<� 1?=� �39=L�3<B?
=EA=<3D=91�<6B.O-.O-6�3/�A<=/=91=:� 39��386<=�"$� 	1
3/�391=<=/1398�1;�9;1=�1?=�:3CC=<=9B=/�39�1?=�/7;A=/�.9:
391=<B=A1/� ;C� 1?=� 73D31398� <=7.13;9/?3A/� C;<� A39=� .9:
@3<B?%� 834=9� 1?=� /A=B3C3B� <=7.134=�A<;A;<13;9/�;C� 1<==
96D@=</� :6<398� 1?=� =913<=� D=./6<=D=91� A=<3;:$� 	9
��+"%�1?=<=�H=<=�&*�@3<B?�.9:��&,,�A39=�1<==/�A=<�?.$
�?6/�C;6<�A=<B=91�;C�1?=�1<==/�H=<=�@3<B?�.9:��&�A=<�
B=91�A39=$�	9�+,,�%�1=9�A=<B=91�;C�1?=�1<==/�H=<=�@3<B?$

+��	
��A���37/;9]/��1.9:��A.</310�=/13D.1=:�6/398�=K�'�%�7=C1(
.9:��3D31398��39=�=K� '+%� <38?1(� C;<�A7;1��,�&g��g,�

+��	
��D���37/;9]/��1.9:��A.</310�=/13D.1=:�6/398�=K�'�%�7=C1(
.9:��3D31398��39=�=K�'+%�<38?1(�/=A.<.1=70�C311=:�C;<�@3<B?�.9:
A39=� 1<==/� 39� A7;1��+*�g,�g,+

�3<B?�.9:�A39=�.<=�@;1?�738?1�:=D.9:398�/A=B3=/
.9:� 1?=3<� /?.:=� 1;7=<.9B=� :=B<=./=/� <.A3:70� 8<;H398
;61�;C�1?=�/==:7398�/1.8=$��1�1?=�@=8399398�;C�1?=�A7;1
=96D=<.13;9%� 1?=� :3.D=1=<� :3/1<3@613;9/� 39� �386<=� �
/?;H�1?.1� 1?=�@3<B?� 1<==/�H=<=�:;D39.91$��?3/�=CC=B1
B.9� .7/;� @=� /==9� 39� 1?=� =.<70��8�4.76=/� ;C� A39=� .9:
@3<B?�39�1?=�7=C1�8<.A?�;C��386<=�"$��.1=<�;9%�.C1=<�<=.B?�
398�.��8�;C�D;<=�1?.9�+,�BD%�1?=�D=.9�:3.D=1=</�;C
A39=� .9:� @3<B?� 1<==/� .<=� .7D;/1� =K6.7$� �?3/� <=/671� 3/
9;1� ';970(� :6=� 1;� 8<;H1?%� @61� D.3970� :6=� 1;� ?38?=<
D;<1.7310�;C�1?=�A39=/�39�1?=�7;H=<�<.98=/�;C�1?=�:3.D�
=1=<�:3/1<3@613;9$
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�?=�/7;A=�A.<.D=1=<�4.76=/�;C�1?=�/1.9:�/A.</310�739=
.<=�39:3B.134=�;C�1?=�D;<1.7310�<.1=/�C;<�.�834=9�39B<=./=
39��8$��?=�4.76=/�39��386<=�"�.<=�,$+)�C;<�A39=�.9:�,$"+
C;<�@3<B?%�.9:�,$+&�C;<�1?=�H?;7=�A;A67.13;9$��?=�/7;A=
C;<�A39=�/738?170�=EB==:/�1?=�/7;A=�C;<�1?=�H?;7=�/1.9:$
�?3/�3DA73=/�.�?38?=<�A39=�D;<1.7310�<.1=�A=<�6931�;C��8
39B<=./=$��?=�@=.610�;C��37/;9]/�/1.9:�/A.</310%�39�B;9�
1<./1� 1;� 1?=�H3:=70�6/=:��=39=>=� 739=%� 3/� 1?.1� 31� .77;H/
/6B?�B7=.<%�=./370�69:=</1;;:�391=<A<=1.13;9/$

Discussion and conclusions

�3B>=11�=1�.7$�'��)*(�:3/139863/?�@=1H==9�A.1?H.0/%
B.6/=/� .9:�D=B?.93/D/� ;C� 4=8=1.13;9� B?.98=� 39� ;<�
:=<� 1;�=EA7.39� 1?=�:09.D3B/�;C� /6BB=//3;9$��?=0�:=�
C39=� .� A.1?H.0� ./� .� 1=DA;<.7� A.11=<9� ;C� 4=8=1.13;9
B?.98=�.9:�.�B.6/=�./�.9�.8=91%�B3<B6D/1.9B=�;<�.B�
13;9�<=/A;9/3@7=�C;<�/6BB=//3;9.7�A.11=<9/$��=<D.9=91
C3=7:�A7;1/� B.9�A<;43:=�;@/=<4.13;9/� .@;61� A.1?H.0/
;C� /6BB=//3;9%� @61�D.0� .7/;� 8=9=<.1=� ?0A;1?=/=/� ;9
D=B?.93/D/�.9:�B.6/=/$��?3/�3/�=/A=B3.770�<=7=4.91�3C
1?=�B;DD69313=/�.<=�A<;1=B1=:�C<;D�?6D.9�391=<C=<=9B=%
@61�3/�.7/;�4.73:�39�D.9.8=:�C;<=/1/�H?=<=�1?=�;@M=B�
134=�3/�1;�=EA7.39�A.<13B67.<�<=/A;9/=�A.11=<9/�C;77;H�
398�/A=B3C3B�?.<4=/1398�;A=<.13;9/$

	9�1?3/�/16:0%�H=�:=C39=:�1?=�A<;@7=D�;C�.9.70J�
398� :3/16<@.9B=/� C;<� 3<<=867.<� D=./6<=D=91� 391=<4.7
H31?39�1?=�8=9=<.7�B;91=E1�;C�C;<=/1�<=/=.<B?�39��/1;�
93.$��=�A<=/=91=:�=E.DA7=/�;C�A<=43;6/70�.@.9:;9=:
=EA=<3D=91/�H?3B?�?.4=�<=B=9170�@==9�<=�D=./6<=:%�.9:
A<;A;/=:� .� D=1?;:� H?3B?� B.9� @=� 6/=:� 1;� =/13D.1=
?3/1;<3B.7� :3/16<@.9B=/� ;9� .� /A=B3C3B� C3=7:� A7;1� .9:
:6<398�.�A.<13B67.<�D=./6<=D=91�8.A$

�;9/3:=<398� 1?=� =9;<D;6/� 394=/1D=91� .9:� 31/
6/=C679=//� C;<� =943<;9D=91.7� <=/=.<B?%� 1?=� 9.13;9.7
3DA;<1.9B=� .9:� /B3=913C3B� <=7=4.9B=� ;C� 1?=� �/1;93.9
�;<=/1��=/=.<B?�:.1.@./=�3/�=43:=91$��.76.@7=�;@/=<�
4.13;9/�?.4=�@==9�:3738=9170�B;77=B1=:�@0�/=4=<.7�8=9�
=<.13;9/� ;C� /B3=913/1/%� A<;43:398� 39C;<D.13;9� .@;61
C;<=/1�/1<6B16<=�'�.1?3=/=9�.9:��33/@=<8����+%��6776/
.9:��=3/9=<����)%��.986<�=1�.7$�+,,*(%�:3/16<@.9B=/�.9:
=B;/0/1=D� :09.D3B/� 39� 1?=� :3CC=<=91� C;<=/1� 10A=/
'�343/1=�=1�.7$�+,,"($��?=�D.391=9.9B=�;C�/6B?�.�>=0
:.1.@./=� 3/� B;9/3:=<=:� 1;� @=� ;C� 9.13;9.7� 3DA;<1.9B=
39�D;/1�B;691<3=/�1;:.0�'�3D/�=1�.7$�+,,&($

�?=�?3/1;<0�;C�=DA3<3B.7�C;<=/1�<=/=.<B?�39��/1;�
93.�@=8.9�H31?�1?=�=/1.@73/?D=91�;C�H=77�:=/389=:�.9:
:;B6D=91=:�C3=7:�=EA=<3D=91/�39�1?=� N<4/=7M.��;<=/1�
<0��<.39398�.9:��=/=.<B?��=91<=�39���+�$��D;98�1?=
=.<70�7;98�1=<D�C;<=/1�=EA=<3D=91.7�/=<3=/�39� N<4/=7M.
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