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1.  INTRODUCTION   

 
CƻǊŜǎǘǎ ŀŎǊƻǎǎ 9ǳǊƻǇŜ ŀǊŜ ŘŜŀƭƛƴƎ ǿƛǘƘ ŎƘŀƭƭŜƴƎŜǎ ǊŜƭŀǘŜŘ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ 5ǊƻǳƎƘǘǎ ŀƴŘ ŦƻǊŜǎǘ ŦƛǊŜǎ ƛƴ ǘƘŜ 

aŜŘƛǘŜǊǊŀƴŜŀƴ ŎƻǳƴǘǊƛŜǎΣ ŜȄǘǊŜƳŜ ŜǾŜƴǘǎ ƭƛƪŜ ŦƭƻƻŘǎ ŀƴŘ ƛŎŜ ǎǘƻǊƳǎ ƛƴ ǘƘŜ ƴƻǊǘƘŜǊƴ ŎƻǳƴǘǊƛŜǎ ŀƴŘ ƴŜǿ ǇƭŀƎǳŜǎ 

ŀƴŘ ŘƛǎŜŀǎŜǎ ŀǊŜ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘƻǎŜ ŎƘŀƭƭŜƴƎŜǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ 9¦wh{¢!¢ ǘƻŘŀȅ ŦƻǊŜǎǘǎ ŎƻǾŜǊ пм҈ ƻŦ 9ǳǊƻǇŜΩǎ 

ƭŀƴŘ ŀǊŜŀ ŀƴŘ Ǉƭŀȅ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦǳƴŎǘƛƻƴǎ ŎǊǳŎƛŀƭ ŦƻǊ ƻǳǊ ǿŜƭƭōŜƛƴƎΥ ŎƻƴǎŜǊǾƛƴƎ ōƛƻƭƻƎƛŎŀƭ 

ŘƛǾŜǊǎƛǘȅΣ ǇǊƻǘŜŎǘƛƴƎ ǎƻƛƭǎΣ ǇǊŜǎŜǊǾƛƴƎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ǎƛƎƴƛŦƛŎŀƴǘ ǎƻŎƛƻπŜŎƻƴƻƳƛŎ ōŜƴŜŦƛǘǎ όCƻǊŜǎǘ 

9ǳǊƻǇŜΣ нлмрύΦ  !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ŦƻǊŜǎǘǎ ƘŀǾŜ ƎǊŜŀǘ ǇƻǘŜƴǘƛŀƭ ǘƻ ƳƛǘƛƎŀǘŜ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ LƳǇǊƻǾƛƴƎ ǘƘŜ 

ǊŜǎƛƭƛŜƴŎŜ ƻŦ ŦƻǊŜǎǘǎ ǘƻ ǘƘŜ ŦǳǘǳǊŜ ŎƭƛƳŀǘŜ ŀƴŘ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ŀŘŀǇǘŀǘƛƻƴ ƻŦ ŦƻǊŜǎǘǊȅ ǇǊŀŎǘƛŎŜǎ ǎƘƻǳƭŘ ƘŀǾŜ ǘƻǇ 

ǇǊƛƻǊƛǘȅ ƛƴ ŦƻǊŜǎǘ ǇƻƭƛŎȅ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΦ {ƻ Ƙƻǿ Ŏŀƴ ǿŜ ǇǊŜǇŀǊŜ ƻǳǊ ŦƻǊŜǎǘǎ ǘƻ ŀŘŀǇǘ ǘƻ 

ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ŎƻƴǘƛƴǳŜ ǘƘŜƛǊ ŎǊƛǘƛŎŀƭ ǊƻƭŜ ƛƴ ǎƻŎƛŜǘȅΚ  !ǊŜ ǘƘŜǊŜ ƛƳǇǊƻǾŜƳŜƴǘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ ǎƛƭǾƛŎǳƭǘǳǊŀƭ 

ǇǊŀŎǘƛŎŜ ŀƴŘ ƎŜƴŜǘƛŎ ǊŜǎƻǳǊŎŜǎ ǿƘƛŎƘ ŎƻǳƭŘ ƳŀƪŜ ƻǳǊ ŦƻǊŜǎǘǎ ƳƻǊŜ Ŧƛǘ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΚ 

 

¢ƘŜǊŜ ŀǊŜ ŀƭǊŜŀŘȅ ǎŜǾŜǊŀƭ ŜǾƛŘŜƴŎŜπōŀǎŜŘ ǇǊŀŎǘƛŎŜǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ 9ǳǊƻǇŜŀƴ ŦƻǊŜǎǘǎ ǘƻ ŀŘŘǊŜǎǎ 

ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ōǳǘ ǿƘƻǎŜ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ƛǎ ƛƴǎǳŦŦƛŎƛŜƴǘ ǘƻ ŜƴǎǳǊŜ ǘƘŜƛǊ ƎǊŜŀǘŜǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀƴŘκ ƻǊ 

ŀŘŀǇǘŀǘƛƻƴ ǘƻ ƻǘƘŜǊ ŦƻǊŜǎǘ ǘȅǇŜǎΦ YƴƻǿƭŜŘƎŜΣ ƻǇǘƛƻƴǎ ŀƴŘ ŀŘŀǇǘŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ŀǊŜ ŀǾŀƛƭŀōƭŜΣ ōǳǘ ǇǊŀŎǘƛŎŀƭ 

ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƭŀƎǎ ōŜƘƛƴŘΦ 

 

Lƴ tƻǊǘǳƎŀƭΣ ǘƘŜ bŀǘƛƻƴŀƭ CƻǊŜǎǘ {ǘǊŀǘŜƎȅ ό5DwCΣ нллсύ ƛŘŜƴǘƛŦƛŜǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǊŜƭŜǾŀƴǘ 

ŎƻƴǘŜȄǘ ŎƘŀƴƎŜǎ ŦƻǊ ǘƘŜ ŦƻǊŜǎǘǊȅ ǎŜŎǘƻǊΣ ƘƛƎƘƭƛƎƘǘƛƴƎ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ōƛƻǘƛŎ ŀƴŘ ŀōƛƻǘƛŎ ǊƛǎƪǎΣ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ 

ǇƻǘŜƴǘƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ƳŀƧƻǊ ǎǇŜŎƛŜǎ ŀƴŘ ƛƳǇŀŎǘǎ ƻƴ ǿƻƻŘ ǇǊƻŘǳŎǘƛƻƴ ǇƻǘŜƴǘƛŀƭΦ  aŀƴȅ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ƛƴ 

9ǳǊƻǇŜ ǎƘŀǊŜ ǘƘƛǎ ǇŜǊǎǇŜŎǘƛǾŜΦ  5ǊƻǳƎƘǘ ƳƛǘƛƎŀǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎΣ ŦƻǊŜǎǘ ŦƛǊŜ Ǌƛǎƪ ǊŜŘǳŎǘƛƻƴ ŀƴŘ ǇǊŜǾŜƴǘƛƻƴ ŀƴŘ 

ƛƴŎǊŜŀǎŜŘ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ǇŜǎǘǎ ŀƴŘ ŘƛǎŜŀǎŜǎ ŀǊŜ ǎƻƳŜ ƻŦ ǘƘŜ ƪŜȅ ǘƻǇƛŎǎ ǘƘŀǘ Ŏŀƴ ŀƴŘ Ƴǳǎǘ ōŜ ǇǳǊǎǳŜŘ ǘƻ ƘŜƭǇ ƻǳǊ 

ŦƻǊŜǎǘǎ ŀŘŀǇǘ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ  Lǘ ƛǎ ƘƛƎƘƭȅ ƭƛƪŜƭȅ ǘƘŀǘ ƛƴƴƻǾŀǘƛƻƴǎ ƛƴ ǎƛƭǾƛŎǳƭǘǳǊŀƭ ǇǊŀŎǘƛŎŜ ŀƴŘ ƎŜƴŜǘƛŎ ǊŜǎƻǳǊŎŜǎ 

ŀǊŜ ƴŜŜŘŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜǎŜ ƪŜȅ ǘƻǇƛŎǎΤ ŀ Ψ/ƭƛƳŀǘŜ {ƳŀǊǘ {ƛƭǾƛŎǳƭǘǳǊŜΩ ƛǎ ŎǊƛǘƛŎŀƭ ǘƻ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ƻǳǊ ŦƻǊŜǎǘǎΦ 

 

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ /ƭƛƳŀǘŜπ{ƳŀǊǘ {ƛƭǾƛŎǳƭǘǳǊŜ ƛǎ ōŀǎŜŘ ƻƴ ŀ ǎƛƳƛƭŀǊ ŎƻƴŎŜǇǘ ŀŘƻǇǘŜŘ ōȅ C!h ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ŀƎǊƛŎǳƭǘǳǊŜ 

ό/{! ς ŎƭƛƳŀǘŜ ǎƳŀǊǘ ŀƎǊƛŎǳƭǘǳǊŜύΦ ¢ƘŜ ŀƛƳ ƛǎ ǘƻ ƛƴŎŜƴǘƛǾƛǎŜ ǘƘŜ ŀŘƻǇǘƛƻƴ ƻŦ ǎƛƭǾƛŎǳƭǘǳǊŀƭ ǇǊŀŎǘƛŎŜ ŀƴŘ ƎŜƴŜǘƛŎ 

ǊŜǎƻǳǊŎŜǎ ǘƘŀǘ ŀƭƭƻǿ ŦƻǊŜǎǘǎ ǘƻ ōŜǘǘŜǊ ŀŘŀǇǘ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ! /h{¢ ǇǊƻƧŜŎǘΣ /[Lah όΨ/ƭƛƳŀǘŜπ{ƳŀǊǘ CƻǊŜǎǘǊȅ 

ƛƴ aƻǳƴǘŀƛƴ wŜƎƛƻƴǎΩύΣ ƛǎ ŀƭǊŜŀŘȅ ǿƻǊƪƛƴƎ ƻƴ ǘǊŀƴǎƭŀǘƛƴƎ ǘƘŜ /{! ŎƻƴŎŜǇǘ ǘƻ ŀ /ƭƛƳŀǘŜπ{ƳŀǊǘ CƻǊŜǎǘǊȅ ό/{Cύ 

ŎƻƴŎŜǇǘ ŦƻǊ Ƴƻǳƴǘŀƛƴ ŦƻǊŜǎǘǎ ƛƴ 9ǳǊƻǇŜ ό/h{¢ !ŎǘƛƻƴΣ нлмсύΦ  

¢Ƙƛǎ ƳƛƴƛǇŀǇŜǊ ŜȄǇƭƻǊŜǎ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ƻŦ ŀ /ƭƛƳŀǘŜ {ƳŀǊǘ {ƛƭǾƛŎǳƭǘǳǊŜΦ 
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2.  DISSERTAT ION  

 
 
¢ƘŜ ǇǊŀŎǘƛŎŜ ƻŦ ŜǾŜƴπŀƎŜŘΣ ƳƻƴƻπǎǇŜŎƛŜǎ άǇƭŀƴǘŀǘƛƻƴέ 

ƻǊ ǊŜƎǳƭŀǊ ǎƛƭǾƛŎǳƭǘǳǊŜ Ƙŀǎ ŘƻƳƛƴŀǘŜŘ ƳǳŎƘ ƻŦ 9ǳǊƻǇŜŀƴ 

ǇǊƻŘǳŎǘƛƻƴ ŦƻǊŜǎǘǊȅΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǎƻŦǘǿƻƻŘǎΣ ǎƛƴŎŜ ǘƘŜ 

ŜŀǊƭȅ ŘŜŎŀŘŜǎ ƻŦ ǘƘŜ нлǘƘ/ŜƴǘǳǊȅΦ ¢ƘƻǎŜ ŦƻǊŜǎǘǎ ǿŜǊŜ 

ǇƭŀƴǘŜŘΣ ƻŦǘŜƴ ƻƴ ŀōŀƴŘƻƴŜŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ ƻǊ ƻǘƘŜǊ 

ƭŀƴŘ ǳƴǎǳƛǘŀōƭŜ ŦƻǊ ŀƎǊƛŎǳƭǘǳǊŜΣ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ƭƻǎǎ ƻŦ 

ǇǊƻŘǳŎǘƛǾŜ ŦƻǊŜǎǘǎ ƻǿƛƴƎ ƻǾŜǊπŜȄǇƭƻƛǘŀǘƛƻƴ ƻǾŜǊ ǘƘŜ 

ǇǊŜŎŜŘƛƴƎ ŎŜƴǘǳǊƛŜǎΦ IƻǿŜǾŜǊΣ ƛƴŎǊŜŀǎƛƴƎ ǎƻŎƛŀƭ 

ǇǊŜǎǎǳǊŜ ŀƎŀƛƴǎǘ ŎƭŜŀǊ ŦŜƭƭƛƴƎ ƻŦ ǇƭŀƴǘŀǘƛƻƴǎΣ ƘƛƎƘŜǊ 

ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǘƻ ǇŜǎǘ ŀƴŘ ŘƛǎŜŀǎŜǎ ŀƴŘ ǊŜŘǳŎŜŘ 

ǊŜǎƛƭƛŜƴŎŜ ŀƎŀƛƴǎǘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ Ƙŀǎ ǎǘƛƳǳƭŀǘŜŘ ŘŜōŀǘŜ 

ƻƴ ǘƘŜ ŀŎŎŜǇǘŀōƛƭƛǘȅ ƻŦ ǘƘƛǎ ǿƛŘŜǎǇǊŜŀŘ ǇǊŀŎǘƛŎŜ ŦƻǊ ǘƘŜ 

ŦǳǘǳǊŜΦ LƴǘŜǊŜǎǘ ƛƴ ŀƭǘŜǊƴŀǘƛǾŜǎ ǘƻ ŜǾŜƴπŀƎŜŘΣ Ƴƻƴƻπ

ǎǇŜŎƛŜǎ ŦƻǊŜǎǘǎΣ ǘȅǇƛŎŀƭƭȅ ƘŀǊǾŜǎǘŜŘ ōȅ ŎƭŜŀǊπŦŜƭƭΣ Ƙŀǎ 

ōŜŜƴ ƎǊƻǿƛƴƎ ƛƴ ŎƻƴǘƛƴŜƴǘŀƭ 9ǳǊƻǇŜ ό.ǊŀƴƎ Ŝǘ ŀƭΣ нлмоύ 

ŀƴŘ ǘƘŜ ¦Y όIŜƭƭƛǿŜƭƭϧ ²ƛƭǎƻƴΣ нлмнύ ŀƳƻƴƎ ƻǘƘŜǊ ŀǊŜŀǎ 

ƻŦ ǘƘŜ ǿƻǊƭŘΦ ¢ƘŜ тǘƘL¦Cwh LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 

¦ƴŜǾŜƴπŀƎŜŘ {ƛƭǾƛŎǳƭǘǳǊŜ όL¦CwhΣ нлмлΤ 5ƛŀŎƛ Ŝǘ ŀƭΣ 

нлммύΣ ŦŜŀǘǳǊŜŘ сл ǇǊŜǎŜƴǘŀǘƛƻƴǎ ƻƴ ŘƛŦŦŜǊŜƴǘ ŀǎǇŜŎǘǎ ƻŦ 

ŎƘŀƴƎƛƴƎ ǎƛƭǾƛŎǳƭǘǳǊŀƭ ǇǊŀŎǘƛŎŜΦ ¢ƘŜǎŜ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ 

ǘƘƻǳƎƘǘ ōŜƛƴƎ ƎƛǾŜƴ ǘƻΣ ƛƴ Ƴŀƴȅ ŎŀǎŜǎΣ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ 

ƻŦ ŎƘŀƴƎƛƴƎ ŎƭƛƳŀǘŜ ŦƻǊ ǘƘŜ ǿƻǊƭŘΩǎ ŦƻǊŜǎǘǎ ό.ƻȄŜǎ мΣ нύΦ 

 

 

wŜƎǳƭŀǊ ǎƛƭǾƛŎǳƭǘǳǊŜ ŎƻƴǘƛƴǳŜǎ ŀǎ ŀ ƴƻǊƳŀƭ ǇǊŀŎǘƛŎŜ ƛƴ ǘƘŜ 

bƻǊŘƛŎ ŎƻǳƴǘǊƛŜǎΣ ǇŀǊǘƭȅ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ƻǾŜǊπƘŀǊǾŜǎǘƛƴƎ ƛƴ ǘƘŜ Ǉƻǎǘπ²ƻǊƭŘ ²ŀǊ н ǇŜǊƛƻŘΣ ōǳǘ ŀŎŎƻǊŘƛƴƎ ǘƻ 

bŀǘƛƻƴŀƭ CƻǊŜǎǘ LƴǾŜƴǘƻǊȅ όbCLύ ƛƴ CƛƴƭŀƴŘΣ ǊŜƳƻǾŀƭǎ ǿŜǊŜ ƳƻǊŜ ǘƘŀƴ ƎǊƻǿǘƘ ƻƴƭȅ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǘƘŜ пǘƘ bCL ƛƴ 

мфслΩǎΦ  {ƛƴŎŜ мфтлΩǎ ƛǘ Ƙŀǎ ōŜŜƴ ǘƘŜ ƻǇǇƻǎƛǘŜΣ ŀǎ ǊŜƳƻǾŀƭǎ ƘŀǾŜ ōŜŜƴ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƎǊƻǿǘƘΦ  !ǎ ǊŜǎǳƭǘ ƻŦ 

ƛƴǘŜƴǎƛǾŜ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǳǎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǎǘƻǳǘ ǘƛƳōŜǊ ŀƴŘ ǘƘŜ ƎǊƻǿƛƴƎ ǎǘƻŎƪ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ 

ǎƛƴŎŜ мфслΩǎ όнуύΦ 

 

IƻǿŜǾŜǊΣ ǎƛƭǾƛŎǳƭǘǳǊŀƭ ǇǊŀŎǘƛŎŜ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ ƘŀǾŜ ŀŘŀǇǘŜŘ ǘƻ ŎƘŀƴƎƛƴƎ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ƻǾŜǊ ǘƛƳŜ ŀƴŘ ǘƘŜ 

ǘȅǇƛŎŀƭ ǎƛƭǾƛŎǳƭǘǳǊŜ ƻŦ ōƻǊŜŀƭ ǊŜƎƛƻƴǎ ƻŦ ǘƘŜ ǿƻǊƭŘ ƛǎ ōŜƛƴƎ ŀƴŀƭȅǎŜŘ ƛƴ ŘŜǇǘƘ ǿƛǘƘ ǎŎƛŜƴŎŜ ŀƴŘ ƳƻƴŜǘŀǊȅ ōŀǎŜŘ 

ŀǊƎǳƳŜƴǘǎ ŘŜƳƻƴǎǘǊŀǘƛƴƎ ƻǇǇƻǊǘǳƴƛǘȅ ǳƴŘŜǊ ǎƻƳŜ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ǘƻ ƳƻŘƛŦȅ ǘƘŜ ŎǳǊǊŜƴǘ ƎŜƴŜǊŀƭ ǎƛƭǾƛŎǳƭǘǳǊŀƭ 

ƳƻŘŜƭ ό .ƻǎŜ Ŝǘ ŀƭΣ нлмпΤ tǳƪƪŀƭŀ Ŝǘ ŀƭΣ нлмлΣ нлммΤ ¢ŀƘǾƻƴŜƴΣ нллтΣ нлммύΦ  

 

 

 

Box 1. Recent publications in England confirm 
wide public and policy recognition that the 
dominant UK even-aged forestry practices of 
the 20th Century must adapt to changing 
conditions and social values. ¢ƘŜ Ψ/ƭƛƳŀǘŜ 
Change Accord: a call for resilient forests, 
ǿƻƻŘǎ ŀƴŘ ǘǊŜŜǎΩ ƻŦ WǳƭȅΣ нлмр όCƻǊŜǎǘǊȅ 
Commission England, 2015) published a list of 
principles and statements from public, private, 
commercial and charity organisations setting 
out their intended actions to achieve more 
resilient forests in England. Many of those 
actions called for a move toward greater 
species and structural diversity, less even-aged 
silviculture and bringing forest land back into 
active management. Eves et al (2014), in 
research conducted for the United Kingdom 
Department for Environment, Food & Rural 
Affairs, sought to understand the drivers and 
constraints impacting on forest owners such 
that policy might be designed to encourage 
more owners into action in line with principles 
ƻŦ ǘƘŜ Ψ/ƭƛƳŀǘŜ /ƘŀƴƎŜ !ŎŎƻǊŘΩΦ And, in the 
2015 British Woodlands Survey (Hemery et al, 
2015) 52% of participants believed climate 
change will impact forests, while 90% reported 
they believed impacts were already being 
seen. 
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Box 2. Adaptation to climate change -- as any other change -- is an inherent part of sustainable forest 
management. Forest management practices provide options which can be deployed for supporting 
adaptation, helping natural processes and speeding up the formation of new types of forests, more 
resilient and suitable for changing climate patterns. The practices may vary to a reflect local situations, 
but generally consist of a range of silvicultural management tools including forest protection, control 
of pests and diseases, forest operations and forest regeneration including the planting of new species 
or better-suited seed sources. 
 
An approach which many believe to be effective in adapting forests to climate change is close-to-nature 
silviculture ό/b{ύΣ ό.ǊŀƴƎ Ŝǘ ŀƭΣ нлмпΥ hΩIŀǊŀΣ нлмпύΦ /b{ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōǊƻŀŘ ǇǊƛƴŎƛǇƭŜǎΥ 

¶ promotion of natural and/or site-adapted tree species, often based on the assumed potential 
natural vegetation; 

¶ promotion of mixed forests; 

¶ promotion of diverse vertical and horizontal stand structures; 

¶ promotion of natural regeneration; 

¶ silvicultural practices that focus on individual trees; 
¶ avoidance of clear cuts. 

BOX 3.  
The Nordic model, ŦǊƻƳ ŜȄŎŜǎǎƛǾŜ ƘŀǊǾŜǎǘƛƴƎ όмуллΩǎύǘƻ sustainable management  
 
When netgrowth is retained in the forest, there is long-term carbon storage, and the forest acts as a 
carbon sink. This annual climate benefit remains as long as the carbon stock increases, but there is an 
upper limit to how many trees a forest can contain. One cubic metre of stem wood contains a carbon 
equivalent to approximately 750 kg CO2. One average forest hectare in the Nordic region, growing at a 
rate of 5 cubic meters per year,therefore annually stores the equivalent of about 4 tonnes of carbon 
dioxide in its stemwood.  
 
There exist detailed felling and growth data for the Nordic forests from the national forest inventories 
since the 1920s. When an average tree is harvested and used, it creates a substitution effect of about 
500 kg of carbon dioxide that otherwise would be derived from fossil sources.The sum of the stored 
and utilized wood represents thetotal climate benefit. The annual climate benefit increases overtime 
with proper management. Over all three Nordic countries, it is almost twice as high today as it was fifty 
years ago, about 150 million tonnes compared with 83 million tonnes in 1965. Forest growth has 
continuously increased during this period, and so have both substitution and carbon storage in the 
forests. In {ǿŜŘŜƴ ŀƴŘ CƛƴƭŀƴŘΣ ǎǳōǎǘƛǘǳǘƛƻƴ ŀŎŎƻǳƴǘǎ ŦƻǊ ǘƘŜ ōǳƭƪ ƻŦ ǘƘŜ ŎƭƛƳŀǘŜ ōŜƴŜŦƛǘΣ ǿƘƛƭŜ bƻǊǿŀȅΩǎ 
climate advantage mainly consists of an increase in living wood stock (29). 
 


