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Relationships between Climate and Tree-Ring Growths of
Mongolian Oaks with Various Topographical Characteristics
in Mt. Worak, Koreax

Seo, J eong-WookD and Park, Won-Kyuz)

" Division Wood Biology, Department of Wood Science, University of Hamburg,
? Department of Wood and Paper Science, Chungbuk National University.

ABSTRACT

To analyze the relationship between climatic factors (monthly mean temperature and total precipitation)
and tree-ring growths of Quercus mongolica Fischer (Mongolian oak) with different topographic sites
in Mt. Worak, more than 10 trees were selected from each of seven stands. Two cores from each tree
were measured for ring width. After crossdating, each ring-width series was double standardized by
fitting first a negative exponential or straight regression line and secondly a 60-year cubic spline. Seven
stands were categorized in two groups using cluster analysis for tree-ring index patterns.

Cluster I (four stands) was located in higher elevation (550-812 m) with aspects of east, west and
northwest, and cluster II (three stands) was located in rather lower election (330-628 m) with aspects
of north and northwest. The aspects of two clusters were not significantly different. Response-function
analysis showed a significant positive response to March precipitation for both clusters. It indicates
that moisture supply during early spring season is important to radial growth because the cambial

growths of ring-porous species, such as Mongolian oak, start before leaf growth. Cluster II showed
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a positive response to the precipitation of middle and late growing season, too.
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Figure 1. Study area, Mt. Worak, and 7 experimental
stands of Quercus mongolica.
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Figure 2. Tree-ring index chronologies at each stand (A) and the chronologies in experimental period for response
function analysis from 1954 to 1998 (B).

Table 1. Summary of key years in each stand.

D Key years (common narrow rings) in 1900
WQM1 88 84 76 55 52 42 39
WwWQM2 94 88 65 55 52 42 39
WQM3 94 90 88 74 52
WQM4 74 65 55 52
WQMS5 88 74 72 65 52
WQM6 94 88 74 65 55 52
WQM7 88 82 55 52
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Table 2. Number of cross-dated cores and series period of each stand.

1D No. of crossdated trees (cores) Period (years)

WQM1 10 (20) 1909-1999 (91)

wQMm2 17 (32) 1915-1999 (85)

wQM3 13 (26) 1922-1999 (78)

WQM4 10 (16) 1925-1999 (75)

WQMS5 11 (20) 1930-1999 (70)

WQM6 6 (12) 1936-1999 (64)

WQM7 10 (18) 1936-1999 (64)
EANA AdE xAd7ISe] LT AFE B FBATE 0286(WQM4) ~0.557(WQM6)
FE Hol: e RE 2ABS ABNY AT 2 BT WAL 039701ATHE 3. Y A9
7} 2+ 9J&o] zt= mA|E A (micro environment) . oA AAFL Y AUE EXAFAMAEL,
e BE g¥0] 3502 2 gl ANSE 1999)¢) vl dEW FeATE= /\LQ‘/}
(macro environment)(dll, &%, F)olA 71918t F7F =31, ¢ J A S AU} =9k}

9o & 5

E
3 2% ARAo]”o] & ofFolx] Aol AR A
AEE gEEE ekl Ao g8 wQMe Al HlE}
Aslae BF

Mo o it

gEdAd7IE

2 WQM63 WQM70] ]

ik

T 108 ool xESGITh o 7] WEoln,
FA 7P B AL eado  Eo] zhe A
Jom, b 0 AL 91 o7 A

2. AFEAIZ|=(ATHT])S] SASH HE (3£3). W

501 o]ELH }g—j",_}-ﬁ] 2=

£ 0.495(WQM4)~0.783 KU} Eoox &
(WQM6) 2.2 i AaASF7E 061901900, o &2 ekl o)

Table 3. Summary statistics of residual chronologies made from 7 sites.

7% (signal strength)”7}
2 WQM2E 9.4319]
P FBATTE WQM2
o vk Al

QM2A| 9] & 7}

et

§71—

Site ID Correlation Coefficient Signal to Variance explained by
Within-Tree Between-Tree Noise Ratio first eigenvector (%)

WQM1 .598 472 8.935 524

wQMm2 .560 371 9.431 41.1

WQM3 .595 390 7.030 45.4

WQM4 495 286 3.204 36.6

WQMS5 .600 350 5.916 40.3

WQM6 783 557 5.027 66.7

WQM7 .703 356 3314 46.2
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Figure 3. Cluster analysis by calculating the distance between each site.
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3%, 1999), ARIFIH A7) olgd F 9l
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=7} 550m-812m<Q1 Aol YX|SPHA, APH
H.

& AN FAk BE 9B FoA AIFH  BPe] AZNY FEAA RS v, §
ol ojsle] Ayuo] A 4 ol WEECl /1 2 [(WQMI, WQM4, WQMT)E &7} o
2 JES WQM6LZ 66.7% ©IAUTHE 3).  600m ©]3}Q] v 1&o $JX|SHHA, AFE 1
Pol T2 BF E BA Folotk T HzFe

3 22 M(cluster analysis) X EQICHY|  mERA 550-600m7EA| 9] FH WS A3}

B A 1 ANEE DSk A4 D2 784

P NEAUIES ol 8F Pk 23 o 3), 2 M) &3 e YR
a9 3% go] 27 F Ao BRT 5 YN DL UE PYun A ANAKE 4. A2
o 7 QANGEE FAH0] ¥ FAUZ F UPE BURF FIAE vad 1w} e
o471 olth. HUF AYOR PHY YRS Fo| REahE 542 melel ¥ W, Auggn
Table 4. Correlations among stand chronologies.

wWQM2 wQM3 WQMS5 WQM6 WQM1 WQM4 WQM7

wQM2 1.000 Cluster 1 — Correlation coefficients

WQM3 0.748++ 1.000

WQMS5 0.658++ 0.607++ 1.000

WQM6 0.798++ 0.689++ 0.469++ 1.000

WQM1 0.683+* 0.317 0.505+ 0.614+* 1.000 Cluster 2

wWQM4 0.447+* 0.333+ 0.358+ 0.467+* 0.488+* 1.000

WQM7 0.585+ 0.148 0.267 0.449++ 0.760++ 0.459+ 1.000
* 1 P<0.05, = : P< 0.01
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Table 5. Comparison of the elevation and aspect between two clusters.

Cluster No. Site ID Elevation (m) The range of elevation (m) Aspect (°)
wQM2 550 290 (W)
wQM3 812 320 (NW)

1 550-812
WQMS 650 74 (B)
WQM6 725 320 (NW)
WQMI 628 10 (N)
2 WQM4 410 330-628 310 (NW)
wWQM7 330 305 (NW)
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