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Global Climate Change

Temerature; CO2 (CH4) concentration; precipitation; EXTREMES
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Consequences for FORESTRY 
GCCςTemperature and distribution of precipitation

Allen et al., 2010



Consequences for FORESTRY 

GCCςtemperature and distribution of precipitation

Á Despite the fact that the total annual amount of precipitation is not changing too 
much, a distribution of precipitation is changing rapidly. This means:

Á Increase in the extreme events  

Á Availability of water during growing season is decreasing

Á Options for vegetation utilizing the water are limited due to extremes 



Consequences for FORESTRY 

GCCςTemperature and distribution of precipitation

-1,5

-1

-0,5

0

0,5

1

1,5

2

2,5

1
9

7
1

1
9

7
3

1
9

7
5

1
9

7
7

1
9

7
9

1
9

8
1

1
9

8
3

1
9

8
5

1
9

8
7

1
9

8
9

1
9

9
1

1
9

9
3

1
9

9
5

1
9

9
7

1
9

9
9

2
0

0
1

2
0

0
3

2
0

0
5

2
0

0
7

2
0

0
9

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

D
e
vi

a
ti
o

n
 (ϲ

C
)

Deviations of annual temperature from long-term average of 
temperatures (period of 1961-1990) in the Czech Republic
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Annual amount of precipitation expressed in % of long-term average 
(1961-1990) in the Czech Republic

graphsfrom[ǳōƻƧŀŎƪȇ2019; FGMRI

incrementof annualtemperatures

No cleartrend of changesat the levelof TOTAL ANNUAL amountof
precipitation=> changesoccureat the levelof distributionof
precipitationwithin the year



Consequences for FORESTRY 

GCCςtemperature and distribution of precipitation

Large-scale disturbance by bark beetle
Á Secondary disturbance agent

(Ipstypographus; Ipsduplicatus; Pityogeneschalcographus)

Á Primary caused by impact of GCC ςdue to serious long-term (at least from 2015) 
physiological stress in combination with other reasons:

Á tree species composition

Á forest structure

Á forest management systems



Consequences for FORESTRY 

Salvage fellings in 2018 (Czech Rep.)

Á 14.6 million m3 (2017 ς12 mil. m3; 2016 ς9.4 mil. m3)

ÁBiotics factors ς8.4 mil. m3 (2017 ς4.1 mil. m3;

2016 ς3.6 mil. m3; 2015 ς1.8 mil. m3)

Á95% of biotic damages caused by bark beetles

FGMRI; 2019
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[ǳōƻƧŀŎƪȇ2019; FGMRI



Consequences for FORESTRY 

https://www.intersucho.cz

Deficit of soil water: 0 ς100 cm; 0 ς40 cm; 40 ς100 cm; 

expresedas a difference(mm) of currentwater supplyto long-term water supply(takenon a set date):         

21st April 2019; the most often isa lackof 20 - 40 mm (71.9% of area)

[ǳōƻƧŀŎƪȇ2019; FGMRI

https://www.intersucho.cz/
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Consequences

for FORESTRY 

нлмф tŜǊǎǇŜŎǘƛǾŜ όǇƛŎǘǳǊŜǎ ŦǊƻƳ ǾƛŘŜƻύΧ

Video from 20th April 2019;

(showing situation in a pheromone trap);

ŎǳǊǊŜƴǘ ǎƛǘǳŀǘƛƻƴ ƛƴ ǘƘŜ /ȊŜŎƘ wŜǇǳōƭƛŎΧ

1 2 3

4 5 6



Norway spruce:
- Within all of Europe there are 6 ς7 mil. haof secondarypure 

Norway spruce monocultures outsideof its origin territory (Teuffel et 

al. in Spieckeret al.2004)

- In the Czech RepublicN. spruce represents 51.4%of total forest 
cover while within natural forest itsshare was approx. 11.2%

- Before a bark beetle disaster windfalls often occurred:



Before bark beetle disaster windfalls (and other abiotic agents) 
often occurred as the main disturbance agent:
Salvagefelling in the Czech Rep. by reasons(thousandof m3)

tƻƪƻǊƴȇ нлмуΤ
MENDELU in Brno



.ŜŘƴłǌΣ нллф Ҍ нлмуΤ CDawL



Continuous Cover Forestry(CCF)

- Is it a solution?

- Howdoesadoption of CCF prevent or mitigate described 
scenarios (i.e. large-scale disturbances of managed 
forests)?

- Through which entities does it deal with forest threats
and outbreaks?



CONVERSIONof treespecies composition 
TO MAKE FORETS STANDS STABLE

schemefrom¢ƛƪǾƛŏ2016; SUMFAK in Zagreb



Tree species compositionςNecessityfor CONVERSION 

Current

vs. recommended (mid-term target)

vs. natural



Tree species composition

Vulnerability of tree species to 
both biotic and abiotic agents



Tree species composition: Norwayspruce
Prediction under GCC

[ǳōƻƧŀŎƪȇ2019; FGMRI
Mikita 2016;MENDELU in Brno


