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Interpretation of Diameter Growth Pattern and Correlation of
Climatic Factors with Diameter Growth for Quercus Species Based
on Tree-Ring Measurement
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ABSTRACT

The purpose of this study was to analyze the relationship between the annual variation in diameter
growth of Quercus spp. and climatic factors such as monthly temperature, precipitation and solar
radiation in central and northern Korea. Annual diameter growth was measured by using stem cores
of 262 Quercus trees, and the correlation between the diameter growth and the climatic factors was
analyzed. Mean diameter growth of Quercus spp. in Jungwangsan was larger than that in Woraksan,
and mean diameter growth by the species was large in order of Q. serrata>Q. variablis>Q.
mongolica>(Q. dentata. The diameter growth pattern of Quercus spp. in Woraksan was different from
that in Jungwangsan. Positive correlations between diameter growth of Quercus trees and
temperature or the solar radiation during July were found in Jungwangsan. Significant correlations
between diameter growth and solar radiation during March and precipitation during June were
found in Woraksan. It is suggested that climatic factors similarly affect the diameter growth of
Quercus spp. in a mountainous terrain, but influences of the climatic factors depend on other
environmental conditions such as altitude, topography and soil depth.
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Fig. 1. Map of the study site.
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Table 1. Comparison of annual growth by site types
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Fig. 2. Distributions and occurrence frequency by DBH of
Quercus spp.
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FARR] AA 197] plotll 283 F3247 2cem

Tree of DBH22 cm  Tree-ring width of

Soil . Tree age
y Altitude Slop in plot Quercus spp.
Plot Topog. Aspect o
(m) ©) Depth  Tvped  Tree no.Y  BAY Mean CV? M R

PRV spp) @) mm) () T T
WL 3 450 hillside SE 40 medium SiL 59(44) 36.3 1.85 527 35 22-43
WL 7 479  bottom SE 30  shallow SiL 58(26) 32.0 1.80 31.8 40  27~59
WL10 685 top E 24 shallow SiCL 18(16) 35.0 .17 228 6 20~85
WLI11 563 -hillside NwW 34  shallow SiL 41(28) 25.6 0.97 38.6 61 28~86
WL12 735  top NE 32  shallow SiL 44(27) 39.0 1.65 36.0 59 28~75
WLI13 693  top NE 20 shallow SiC 27(17) 39.3 1.55 26.7 57  31~77
WL20 748  bottom SE 27  deep SaCL 91(68) 31.6 1.48 30.8 47  23~69
WL21 887 top Sw 21  shallow SiC 137(107)  24.6 1.07 16.9 40 24~46
WL23 513  bottom E 17 deep L 86(85) 37.0 1.31 209 51  33~75
WL25 295  bottom SE 18  shallow Si 87(47) 24.8 287 408 31 1472
Jw 1 1076 hillside NE 33 deep SiL 15(8) 25.0 222 35.0 55  45~66
w2 1026  hillside w 33 deep SiL 25(24) 38.8 126 203 69 38~76
w3 1134 hillside E 23 deep SiL 26(8) 40.6 1.41 37.1 63 37~82
JW 4 1174  hillside SE 26 deep L 27(19) 323 1.59 226 59  24~70
JwW s 1276  top SE 22 deep SiL 26(19) 43.1 1.18 23.7 75 48-84
JW 6 957 hillside NE 28  deep L 5(4) 243 2.57 233 55 36~73
w7 950 hillside NE 25 deep L 62(22) 242 157 252 45 29~52
w8 1014 hillside NE 25 middle SiL 20(18) 379 . 139 266 60 39~67
w9 986 hillside SwW 28  deep SiL 19(16) 23.7 1.97 324 39 24-~81

DWL: plots in Mt. Worak, TW: plots in Mt. Jungwang, PSi: silt, L: loam, C: clay, Sa: sand YIndividual number of tree,

“Basal area, YCoefficient of variation
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Table 2. Annual growth by Species

Tree-ring width

Species Mean Ssta.nd.ard coeﬁ'l'cic?nt of
(1/100 mm) deviation  variation
(1/100 mm) (%)
Quercus serrata 249 249 100
Quercus variablis 159 109 69
Quercus mongolica 142 96 68
Quercus dentata 117 76 65
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Fig. 3. Fluctuation patten of tree-ring between individuals by cross-dating.
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Fig. 5. Correlations between tree-ring width and climate factors.
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