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OBJECTIVES 
• Describe diameter and height growth development of sample    

trees;

• Analysing tree rings pattern and identify impact of environmental  
changes on radial growth.

HYPOTHESIS

• Short-term growth responses are synchronous among trees.   
Synchronity is caused by environmental conditions;

• Long-term growth trends vary among trees. Growth trends are 
are modified by the competitive status of the trees.



STUDY AREA



Ranging Road

Digital Hypsometer

Responder

Suunto compass

Suunto inclination measurers

Measuring tapeGPS

Wood marker

Safety helmet

Gloves
Writing board

Anreisser

INSTRUMENTS USED FOR SAMPLE TREE SELECTION



INSTRUMENTS USED FOR GROUND TRUTH COLLECTION

Measuring tape

Lever

Writing board

Screw driver

Chain saw

Pruning saw

Fuel for chain saw 

Anreisser



Software/machine used for laboratory analysis

Smoothening machine Scanning machine

Woodscan 4.5 software Stamma V. 3.0 software

Plausi V. 2.2 software



• Literature review/library consultation
• Field form preparation (sample tree selection and data collection)

METHODOLOGY
1. Pre-field work stage

2. Field work stage
Sample tree selection

Criteria's:
• Mature Spruce (Picea abies) stand with comparable density

• Pre-dominant

• Regular big crown

• Healthy/not damaged by fire, wind or other catastrophic factors

• Even aged stand structure

• No boarder tree/no solitary tree

• No heavy forestry operation in the recent past 



Steps/procedures for sample tree selection:
Marking tree no and N Fixing ranging rod Fixing responder

Measuring azimuth Measuring heightMeasuring distance



Ground truth/data collection

Fixing the tape Taking out disks Counting the rings

Matching with whorls Collecting the disks Removing the branchesWritting on disk



3. Post-field work stage (laboratory analysis)
A) Scanning the disk

B) Analysing the picture

Drying Smoothening Scanning Inputting the information
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Results 1: Intra-tree variability in radial incerement
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Results 2: Standardization (estimating growth trend) 
y = -0.037x2 + 0.9511x + 1.2908
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Result 3: Radial Increment Index (IR-index)
Tree no. 2
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Correlation = 0.24
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Result 4: Environmental impact on radial growth



Results 5: Annual rings pattern

Longitudinal section of the trunk 
showing the widths of the annual
ring profiles with height

Tree no. 1

Tree no. 3

Tree no. 2

Tree no. 5

Tree no. 4



Results 6: Crown projection
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Results 7: Growth and age



R2 = 0.8792

0
1
2
3
4
5
6
7
8
9

20 25 30 35 40 45 50

DBH (cm)

M
ea

n 
C

ro
w

n 
Di

am
et

er
 (m

)

R2 = 0.8047

0
1
2
3
4
5
6
7
8
9

10

0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60

Mean Radial Incerement (cm)

M
ea

n 
Cr

ow
n 

Di
am

et
er

 (m
)

Results 8: Crown diameter and DBH/IR



Summary

Intra- and inter-tree growth variability has been observed. This variability 
is greatest at the base of the stem and smallest in the crown section (not 
shown);

I found a synchronity in annual radial increment. I interpret this as a 
weather signal. 

The pattern of diameter and height growth and canopy architecture 
varies among trees. Thus Ring-width chronologies from trees should 
take into account for management practices;

A larger crown is related to the higher radial increment and a bigger 
diameter;



Conclusion
The study shows site/tree dependent radial growth trends; 

Severe decrease in radial growth in drought years (1947, 1949, 1976, 
2003);

Higher correlation has been observed between crown diameter and 
DBH/IR;

Higher correlation has been observed between IR index of individual tree 
and mean IR of the all trees;

Radial increment is higher at young age;

Annual ring profile analysis shows that ring width increases but basal 
area increment decreases with increasing stem height;

The rate of height growth decline with age where as the diameter
continues to grow.
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