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Annual mean sea levels at Stockholm and annualvring of a tree
in Shiretoko Peninsula, Hokkaido*

Shigehisa NAKAMURA™*

Abstract: A subarctic interrelation between the annual mean sea levels at Stockholm and the
annual ring growth rate of a tree of Quercus mongolica var. grosseserrata at Shiretoko, Hokkaido,
is studied by the Fast Fourier Transform Method to get their amplitude spectra and by a simple
cross-correlation analysis. It is hard to find out a systematic solution of any amplitude spectra
even for the directional annual ring growth rate of the tree. One of the simplest methods leads
us to find three peaks in cross-correlation between the mean sea levels and the annual ring
growth rate along a specific radial line. The three peaks at time lags of 22, 66 and 88 years are
discussed in relation to long-term variations of the sunspot number and the solar magnetic activ-
ities which must be actually effective to the mean sea levels and to the annual ring in the subarc-

tic zone.
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Fig. 1. Amplitude spectra of the annual
mean sea levels at Stockholm (dashed line)
and of the annual ring growth rate of a
tree of Quercus mongolica var. grosseser-
rata at Shiretoko, Hokkaido (solid line).
Both Stockholm and Shiretoko are located
in the subarctic zone, facing Baltic Sea and
the northwestern Pacific, respectively.
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Fig. 2. A part of the annual ring of the tree (Quercus mongolica var. grosseserrata) at Shiretoko,
Hokkaido. R is the reference radial line for a minimum growth of the tree. A specific pattern of
annual rings can be found in the right-hand side of the radial line R.
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Fig. 3. Directional annual ring growth rate
of the tree (Quercus mongolica var.
grosseserrata) along radial lines from Q to
I’ at angle intervals of ten degrees from 4. EEHEE
the line R (cf. Fig. 2). The radial lines Q o . . B
to I’ show that the tree ring growth rate is bR &SE, 2x7 P VRTOBICL T, X

neither uniform nor isotropic radially. by 7 RV A QESEEREKAL & JLEEFIRFEE D 3 X+
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Fig. 4. Amplitude spectra of the annual ring

growth rate along the radial lines D’
(dashed line) and H (solid line).
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Fig. 5. Amplitude spectra of the annual ring
growth rate along the radial lines H’
(dashed line) and K (solid line).
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Fig. 6. Cross-correlation between the annual
mean sea levels at Stockholm and the
annual ring growth radial line A of the tree
(Quercus mongolica var. grosseserrata) at
Shiretoko, Hokkaido.
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