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A non-through-pith method for tree stem analysis. ZHANG Ning, LIU Qi-jing”, MENG
Sheng-wang, ZHOU Hua, LIU Wen-hui (Key Laboratory of Forest Management, College of For-
estry , Beijing Forestry University, Beijing 100083, China).

Abstract; Stem analysis is the most fundamental technique in forest mensuration. The traditional
method for measuring diameters of tree rings is to average two geomagnetic directions ( south-
north and east-west) passing through the pith, which are perpendicular to each other. Since disks
are usually eccentric, biomass or section area estimated by diameters passing through the pith can
be significantly underestimated in general, which has been ignored in the past. This old-style
method has never been challenged in dealing with accuracy. A new method, tested by digital pho-
to technology, for getting individual ring diameters more close to the real diameters, was proposed
in this paper. The line representing diameter of a ring was not necessarily set through the pith,
rather on a subtense close to the real diameter. The ring diameters of the disks were measured by
using different methods for accuracy comparison. It is proved that this method is more accurate
than the traditional one tested by circularity index and closeness index. The method is easier for
operation compared with the traditional one, which is expected to reduce the uncertainty in the
measurement of tree growth as well as forest productivity.
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Fig.1 A diagram showing the traditional way of tree disk
measurement
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Fig.2 A diagram showing the principle of geometric method for measuring annual ring diameters
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Fig.4 A diagram showing the method to determine the maximum diameter of disk
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Fig.5 A diagram showing the geometric method for measuring annual ring diameters

Left: east-west direction Right: north-south direction
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Table 1 Closeness index of diameters between measured
and real values

Fi O HISHEZ AEMER JUER EEEEE e

(a) (em) (em) (em)  BUEFLE BULME
ik ik

1 0.8 0.8 0.8 1.00 1.00

2 2.5 2.4 25 0.96 1.00

3 4.3 4.2 43 0.98 1.00

4 5.9 5.6 5.9 0.95 1.00

5 8.2 7.6 8.2 0.93 1.00

6 10.7 9.8 10.7 0.92 1.00
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Fig.6 A diagram showing different methods for measuring
annual ring diameters with image processor
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Table 2 Diameters measured with different methods
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Fig.7 Annual ring diameters measured with different methods
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Table 3 Paired samples test of real diameter and diameter
measured by different methods
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Fig.8 Circularity distribution of annual rings in relation to
diameter

ARRPIAEARHERIBIE R BRI R EE RN T 1,

261

24} i

22} »
g // \
< JUTER y
@ 0l L ER
i -

18} p e

16} .,xj:/’

20 25 30 35 40
i (a)

JERETE 0.97 ~0.99, A 1Y H: ZALF 0.93, A il
FRRRE SO, A R 1) TR0 |, Bl A AR AT %
RS, FDE B R I BEAIR . RDE A, AR 48 AN 3
W AEMEABNT ES HR, XEWEMHES
J5 PR AR SMIN AR IR R, TR K
INAREE A PR AR/ N T B AR PR AN

4.2 EITEFEE

AN ) 7 V00 2 {1 )8 30 4 s i e I n ]
9,38 VT FE TR KOS T 1, B i T A
SCMH, 7E 229 MER T, 194 4 ( 7 84.7%) R
HEMRFESEA; WL ER B A 135 (4
59.0% )X F H L HAR, @i B HE 0.99 ~1.01
Z AR BB AR R 88 AN (i 38.4% ) , LA AR N
1124 ( 5 48.9%) . AL, 8T BEFREIR T 0.95 1Y
APEAAA 39 A4, W UTERE 24, 26—
AN 10 A B AR (1438 3T B AR BT 1.20,, 1 JLA]
ARSI R BER ARAUH 1.06, UEEH LA AR L)
K&,

4.3 RrEiRzE SWimAlRzE

AEAR LT A AHAR AR Z [ ) 2508, JLATHS
i 5T ST AR S X 2 AR 5.47 5
5.58 em, ULEA M FAE S T ik 5 L] A2 1L A5 1) B
R i S AL (E 10)

T T R 2 2 5 A5 1 LA SR AR 1 D T A 5 [
FCWRAZ 2, M EA/NT 7 em B, B
BEERETRAK, (HHE BN, WAL
ZESEWRIER G E T W AR R 22, 4 XHE
AT 20 em® YAEFEA 47 (1 20.5%) , Tl AL
BRI HA 8 AMER (15 3.5%) i T XA 7KF



264

1.201

A MERE

15 20 25 30 35 40

o5 10
EJER (cm)

B9 ERAARAZENEFRERENEREER
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Fig.10 Biases in annual ring width measured with different methods to real ring widths
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Fig.11 Biases in section area with different methods
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