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Objectives and Hypotheses
Objectives:
• To see the general radial increment trend through time, across the 

different stem heights of a tree; in different site conditions, species and 
age

• To see whether there is a common signal among the different sites, 
species and age

• To indicate some special years which need emphasis for further studies

Hypotheses:
• The radial increment of trees is influenced by climatic factors, hence 

regardless of their variability, trees under similar climatic environment, 
must have some common signal as a result of the response to climate

• There is larger radial increment in the upper part of a tree due to longer 
growing period since growing starts at the top and cessation starts at 
the bottom

• Younger trees should have larger more radial increment because 
through time older trees have a physical problem to grow more



Discription of the study area



Material and field methods

Sample selection:

Aspect: North East and South West
Altitude: Montane (850-1200 m.a.s.l), Kollin (300-500 m.a.s.l)
Species: Spruce (Picea abies) and Beech (Fagus sylvatica)
Age class: Young (40-60 years) and Old (90-110 years)
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Material and field methods
• Five trees per each site were selected
• Nine discs from each tree at heigts: 1.3, 11.5, 14.0, 16.5, 

19.0, 21.0, 24.0, 26.5, 29.0 m from the base 
• Total number of discs = 2*2*2*2*5*9=720
• Each disc was then given a 

code, the radial increment 
series was measured in 
eight/four directions 
and averaged.

1 2

3

4

5
6

7

8



Data analysis
Raw data: 
The raw data was analysed by drawing graphs, calculating the
correlation and anova for different stem heights within a site and
taking averages across the sites, 

Detrended data:
In order to remove the long-term growth trend, the raw data was
detrended by ARSTAN using a spline function with 50% variance
at 30 year wave length, and the IR index (proportion of
measured value to estimated) was used to see the high
frequency variation caused by the climate.



Results

The average annual increament for the two species and age 
groups
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Results- The IR trend general direction



Results- Radial increment trend in the different heights
IR trend of the two species and age group in different heights
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Results- Synchrony among the different heights
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Correlation matrix of the different heights in young beech

0.8 < r < 0.95
r > 0.95 0.5 < r < 0.8

r < 0.5



Results- Synchrony among the different heights
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Results- Synchrony among the different heights

Correlation matrix of young spruce
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Results- Synchrony among the different heights

Correlation matrix old spruce
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Results-
The average proportion of the IR of other heights to the IR at 

DBH for the two species and age group 
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Results
Proporion of the IR at the different heights to at DBH for the two species 

and age group  
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Results- Environmental response (climatic signal) of trees

Average IR index for the two species and age group
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Results- Correlation matrix of the average IR index among 
the two species and age groups 
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Results- Variability of the radial increment in different site conditions

IR at the different site conditions, aspect and altitude
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Results- Correlation matrix for the site conditions
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Summary and Conclusions 
The long term radial increment trend is different between Spruce (Picea 
abies) and Beech (Fagus sylvatica)

The proporions of the different stem heights showed higher radial 
increment in the higher stem heights than at DBH
Younger trees have a higher radial increment than old trees

There is higher radial increment in the North East Kollin than the other 
sites

There is high synchrony in radial icrement series across different species, 
age groups, sites and stem heights

The radial increment index indicated the historical drought years and a 
trend of increasing high frequency fluctuations
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