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A Method for Analysis of Annual Rings
Influenced by Environment (1I)

Tomomi Marutani, Kazutoshi AracamMi and Tatsuro YURUKI
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Fig. 1 A method of analysis.
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Fig. 2 A condition of sampling area (Hinoki).
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Fig. 3 A condition of sampling area (Momi).
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Fig. 4 Patterns of annual rings of Hinoki in steep slope.
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Table 1 Self correlation coeflicient of time series indicator ¢4 and time lag.

Time lag (Self correlation coefficient)

Sample number 03 3

Hinoki no. 1 44(0.51), 46(0.43), 1(0.34) 42(0.48), 48(0.33), 27(0.31)
No. 2 100.37), 1200.36), 2(0.36) 48(0.37), 13(0.29), 39(0.27)
No. 3 1(0.36), 4100.27), 2(0.23) 43(0.49), 37(0.43), 50(0.38)
no. 4 43(0.35), 300.34), 1(0.3D 34(0.62), 45(0.49), 43(0.42)
No. 5 41{0.38), 47(0.29), 40(0.21) 48(0.78), 47(0.38), 26(0.27)

Momi No. 1 100.34), 4(0.33), 29(0.32) 11(0.56), 35(0.51), 46{0.44)
No. 2 100.66), 2(0.49), 10(0.29) 2(0.51), 1(0.46), 42(0.32)
No. 3 1(0.53), 50(0.41), 43(0.35) 2(0.77), 1(0.7%), 3(0.68)
No. 7 39(0.41), 38(0.33), 21(0.30) 110.43), 3(0.3D), 2(0.31)
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Fig. 5 Patterns of annual rings of Momi in loose slope.
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Table 2 Phenomenon in stem transformation and exccentric growth

patterns.

Stem } Suppressing mass- wasting

transformation | by ypper

indicators crowns creep gride

w } T constant
l 7 1 i
d constant unconstant constant
pd 1 7 11

1 !increase

(A) #EBREE D WIE I &k - T, &R (w) 2WhE 20T, @i () »WhaT

1 !increase (rapidly)

| ! decrease
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Summary

Marutani el al. proposed a method of analysis for time series patterns by representing the
eccentric growth with vector. In this paper, relations between patterns and environment of trees are
considered. Figure 1 shows the measurement of vector a, b, e, d of annual rings. All mesurements
were made at 0.3 m and 1.3 m height of trees. And we calcurated indicators w (width), / (length), 4
(direction), pd (percentage of distortion) with vector as follows.

w = 1/4-(al+|bl+|cl+|dl) )
! =gl =la+ b+e+d| (2)
d = sin @ = ({bl—|d})/1 (3)
pd = lw = 4mlilwt!)uj:_€iﬁi_l_ (4)

(W = 2w, L=231, Pd=Z2pd)

The results for Hinoki trees are shown in Figure 4. Indicator W and L of No. 4 on convex slope
increase gradually, and indicator 4 shows high auto-correlation in cycle of 41~48 years. Indicator
W of No. 2 on concave slope increases gradually, and indicator L and Pd begin to increasing since
15 years ago.

The results for Momi trees are shown in Figure 5. Indicator W of No. 1 increases for early 20
vears. Indicator W of No. 3 begins to increasing gradually since 20 years ago, and indicator & shows
the alternation at interval of 10~15 years.

The stem transformation is caused by the light environment and the physiographical environ-
ment. Relations between these environments and indicators is shown in Table 2. The above results
may be explained as followes.

In steep slope No. 4 tree is directry fixed on the base rock because of poor soil on convex slope.
But No. 2 tree is not fixed because of wealthy talus on concave slope, and stem has inclined caused
by talus slip 15 years ago. In loose slope, No. 1 tree has been a stable and equilibristic growth. But
No. 3 tree has been suppressing by upper crowns, changing the eccentric direction every 10~15 years.





