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Yanase sugi (Cryptomeria japonica) tree-ring chronology 1768-2004

Abstract We developed a ring-width chronology using living trees of old-growth Sugi (Cryptomeria japonica) in
Yanase, Kochi Prefecture, Japan. The studied site is situated in a national forest in the mountainous area of south-
eastern Shikoku Island, where Sugi-dominant stands mixed with Tsuga and Abies are distributed. A total of 18
cross-cut disks were used to measure ring widths at the precision of 0.01 mm for paired radii of a sample. Tree-
mean curves were all successfully crossdated, and the final raw ring-width chronology were generated, covering
CE 1768-2004. Crossdating statistics and the visual assessment of the ring-width series showed that the chro-
nology is enough capable of dendrochronological use in future studies. A conventional method to detect pointer
years was improved by producing a chronology for the percentage of agreement of increase or decrease of ring
widths from those of the previous years. Mean ring-width series of age-aligned tree-mean curves showed the ag-
ing trend of the forest dynamics in radial growth, i.e., rapid depression in the very early stage, successive slow
recovery, and then gradual, exponential decrease. The result suggested that the variability of the ring-width series
are governed not only by the climate but also greatly by the ecological conditions.
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Table 1 Tree-ring series and crossdating statistics for living trees of Yanase Sugi

Crossdating
Tree-ring series BRT (7 =18) BT (n=153)
nr acc(1) ms olp tap tio GLK olp tBP tHO GLK
Max. 293 0.89 0.29 293 17.50  18.10 77.2 266 12.00  11.90 72.5
Q3 247 0.85 0.24 247 14.10  13.60 73.2 224 7.16 6.70 64.8
Median 225 0.76 0.22 225 11.75  11.50 721 211 5.60 5.47 62.7
Q1 198 0.70 0.21 198 10.45  10.45 70.3 185 4.38 4.49 60.1
Min. 173 0.60 0.16 173 8.01 7.91 64.5 172 2.15 2.17 53.5

BRT : HEHEf—{E RIS, BT : 8RR, nr = FiaLL, acc(l) =1 RACHBY, ms = VFHEIGE (mean sensitivity). Max. = iAfH, Q3 = 75 /S—k v ¥ 1L,

Median = X 7>, Q1 =25 8—k¥ ¥4, Min. = /Ml (2 1 )

BRT: between reference and trees, BT: between trees, n7: number of rings, acc(1): first-order autocorrelation coeffcients, 72s: mean sensitivity, olp: the number of

overlapped rings, Q1 and Q3: 25 and 75 percentiles, respectively.
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Fig. 1 (a) Yanase sugi (Cryptomeria japonica) tree-ring chronology (CE 1768-2004) with tree-mean curves. (b) Percentage of
agreement (PoA) of year-to-year ring-width increase and decrease plotted as positive and negative values, respectively. Dotted
horizontal lines show PoA equal to £90%, suggesting possible pointer years.

LTHb, 7ars—7 4 v 7 OMBET6 ko7 5
TV LI, TR Dty TR OFARIOERE 12 IZHE
MIICHETE B L) IThot, O ERFEREL L TE
flél f % 8 2 2 AEACHIPE, CE 1768 ~ 2004 4 (WM S ~
K 16 4, 237 4ERE) & IEAR O BEER I (ver. 1.0)
EL7, BENZHARORASEE 1833 FELARED 18 15
Th5,

=

1. REFRIROREE
FEAEAETR R 2 D 2 DFRRHERRR O 28 % B2
925k, HlZ1X 1850 ~ 1852 FFICHAE 2 R Z T
AL 7 DEGN D, RRIIRRTIN L DT R0 s
WOEFETERTE=7 %, EEEICE D S 3R
TIENTES, 29 LEEMEE (REEaE) ([cHh@d
DAL, RIRCEKRFEORIEET D X 9 2 AT
BIRDIEKIIR IR E ST MR T3 2 6 5, A
R TIRFERIEICE T 2L LT, 20 k9 LF s
p o E R ZR A (K 1b), 2 TIHiElGEED 1
Il (rwi(t) — rwt — 1), rw,(t) 138K i D ¢ 4T ORI
DIEAZ ZNZh+ 1 TRFALL, £ IR —30T
LA DOE S (—3K, percentage of agreement) %
HLU 72, —3R DA IZZ NFNRIEED & D FRiIE D B

BT
as

2T, RO ZBEROEEE LT o s 2
LW3H 203, —TTTHEI R AE) T b i\l G TR — 2
THIEDHY, FRPEITOTNOHHLEEHRTH 5,
TR DRI RIS OV TIE, BUEICEERIED BN 2 1/
#HEDOHIE (pointer interval, Schweingruber et al., 1990)
2, H5HME (BZ1F90%) ZiE L —BRBZzhz
A BRI 550 (RRENLULIIIZERT, 1990)
DS TE /e, B TIIAFRFEE MOBRL fF 507
BHTIE S ZBIE Tl E SNAE RO D L v, Z
CTOAMETIR K2 70/ ay—L LT, »OME%E
HOIEATHBIL, fifF% (K 1a) LEbITT—FR—2
td 52 Lailas, BT (n = 18) 2347%
WA TIFIREEZIET 2 2 L3RS 2703, & F
TIZRHClE+ 90% DEIEZ IR Z 72,

2. BBREEDINEER

IR A X OEKEE RO E 2R L (K
2a), BEEFETHA (B 1a) PMER D &ICER O 4 i F
L RSO L, Mg, #iro
DI ECCHURHMEIRI AR 2 i 2, L 72bDTHh %,
Friedman (1984) @ super smoother %% A\ > TN E[m
ZRBILT: (K2a KR, sHREICIE7T0 77 v 75iER
(R Core Team, 2020) Z i\ 7z, “FE{ 87 X =% a =0



18 Tl AR S F7E

298 1

Cambial age (years)

0 100

Ring width (mm)

(O)le]

Ring width (mm)
I

Cambial age (years)

2 (a) EREEDMERMER, FEARTIXIECHE (BOD) 206 OFEmE MR DERmIEZ - Lz, (b) lH4 DKo baE
limh#e, 23V (a), (b) HOEHE(LI#IZ Friedman @ super smoother 512 & - T3/,

Fig. 2 (a) Age-aligned raw chronology representing mean radial-growth trend. (b) Smoothed tree-mean curves for all trees used

in the reference chronology (Fig. 1). Smooth lines in (a) and (b) were obtained using the Friedman’s super smoother.
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