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ABSTRACT

This study was conducted to analyze the relationship between tree-ring growth of Quercus acutissima
and climatic variables by dendroclimatological method. Annual tree-ring growth data of Quercus
acutissima collected by the 5" National Forest Inventory (NFI5) were organized to analyze the spatial
distribution of the species growth pattern. To explain the relationship between tree-ring growth of
Quercus acutissima and climatic variables, monthly temperature and precipitation data from 1950 to
2010 were compared with tree-ring growth data for each county. When tree-ring growth data were
analyzed through cluster analysis based on similarity of climatic conditions, four clusters were
identified. In addition, index chronology of Quercus acutissima for each cluster was produced through
cross-dating and standardization procedures. The adequacy of index chronologies was tested using
basic statistics such as mean sensitivity, auto correlation, signal to noise ratio, and expressed population
signal of annual tree-ring growth. Response function analysis was conducted to reveal the relationship
between tree-ring growth and climatic variables for each cluster. The results of this study are expected
to provide valuable information necessary for estimating local growth characteristics of Quercus
acutissima and for predicting changes in tree growth patterns caused by climate change.

Key words: Dendrochronology, Annual ring growth, Climate factor, Cluster analysis, Response function

LA 2 B8 B9 7HAAL THNoh, 1983). EA17o]

94 RE @782l o5 AEE A aefsw

AEAE g 550 717 219 BE Ade] 7190} YEAl FiAlE FIo] o= HElx|
FHRA IS ek BHR FAM AT B THIE A YA 489 Al FEw
B A9 wolr} 418 wet oje} QI9)A zHol  AE olsfsletl Bed T2 ol 53] /¥

* Corresponding Author : Man Yong Shin
Bv. Ne (yong@kookmin.ac.kr)



94 Korean Journal of Agricultural and Forest Meteorology, Vol. 17, No. 2

H3LE ek gnistel] mE AHEAVE Al A -
s wise olalel] S, duaHe) F2
T8 A=A F1F1A} 7o) el Tt
ola|7} Q@ 3}lcH(Korea Forest Research Institute,
2014).

=) AR 4471 7]

g

sjo}

& wl A

T X 7o h =
A S 7R EE 71slel gigh Al ARE
A E3HChoi er al., 1992; Lee, 1993). L5t A

T 713R1IAeke] BAIE FHEEH] gk TRkt
A7} =] St @=r] - Parish ef al (1999)
& e ofarstd] AbHOA ZRERIVE-(Picea
engelmanniiy?} ATF-(Abies lasiocarpays WVgOZ
PEA T gk ek B 7)%0] FFS FHE] 9
3 SHEEA B 71sole] E4E Fell dEuidS
BA1519.091, Albert and Schmidt(2010)yE =29 0]
TRERVSE YRS tido s Bt 719 W
strdls o835 HA 9wy 7IFHTE ARESt]
3 AelIM ] B Wslks ksl

U] A i fEollA AFHT AEAE 8
nE olgald 1F 2n pEE A7E F9
B} AThk(Park et al, 2001; Son et al, 2011).
S0 715st Aat Eo] wXe gt 1o

& Wl Fsk] ffall vt 53t e
A9E o2 A7t FHEHIARE, A& 7]
17} 3] WAE BAshe A ey 24
o2 RIS Aot} AE7IFEHE 7S A-8-5te]
SEuetelr e AR 719R1IAee] BARE
H A F2 54 AGo SH L Aol
A% Asle, T1Eussh AR WA B
TrEsheE AT A Zo] ARdoltK(Seo and
Park, 2002; Park et al, 2007).

22 A7e] 71F8730] FA5H wsska ot
Fiete] Yol ME J1Fuslo] uhe theuetl
o] e Agolh. A4 Sl |
A BEaha Qe R BEFEOR, BP0
29 HlEs) 1K), )5 B850} S o) 5
3] T E = FFo]thKorea Forest Service,
1992). o] & FEluE} Aol ApA]Shs Blgo]
vl-$- =A%, 715RsE ZsEe] we ASEE i
7 HEZO 7 ol e aAURE S48 Flow
QS Jlow, AF-2dste] gFoR s US
7Fs/do] =& 7153} FoF AHAET 100500 2

-

=

Felo] ik Wb J1EmsE s Al sshe
Hasalr) e Hol J1Fast PIe s
3wl 715uste] GBS Brlste] tiAelele] Bea
3 Aotk olefd ik $ysh st
gl g AR} 71FAAste] S P
& jgjo] Majslolo} g},

¥ A7E Selele) T BRFE A5y
£ tho F1FAp} AR vAE e 7
a7 91 SAHck. ol 918 Asx SR

Of

2.1. 97 A2

B AFolxe e dideR 7191z}
HadTe] BAE ] S8l AlsxF 7R
HEAPIA 5d Bt = D= FFste] A4S
AFAA A5 (Korea Forest Service, 2012)2} 744
A eh=H FeRE AlFhe 7VIAEE o83t

22. 97 &Y

2.2.1. A54 A

DAY A A BRI-ALRARIN E
WEE AP EEFN AREE olgsle] AT
w0, AATHO} ZArkeE AT
Te FoEa FPithyt e 744 AES Al
gk tlolElE ARSSIGATE. ol¢} o] =3l =3 A}
= asd=e] gAE7ELE 285ty oA
Asen, 4EAEZ747](DTRS-2000=2 54
% AEHHE DBE T55to] 400 ARS8l
YEe] A BaRiele telgl 7193 a2jar v
32 QAkeo] FFE PRItk EAel S PIA|
< 71812 FolM 7S A% e Ve e
2 4#A tkSander, 1971; Kira, 1976; Chung et
al, 1982; Woodward, 1987; Woodward and Rochefort,
1991; Son and Chung, 1994; Shin et al, 2001). &
ATrollM AEAE 711k BA| A ARE

¢

oL

o o fu

(



Na Hyun Moon et al.: Analysing the Relationship Between Tree-Ring Growth of Quercus acutissima... 95

Table 1. Climatic variables used to in this study

Var. Description Var. Description
X1 Mean temperature of Prior Aug. X15 Precipitation of Prior Aug.
X2 Mean temperature of Prior Sep. X16 Precipitation of Prior Sep.
X3 Mean temperature of Prior Oct. X17 Precipitation of Prior Oct.
X4 Mean temperature of Prior Nov. X18 Precipitation of Prior Nov.
X5 Mean temperature of Prior Dec. X19 Precipitation of Prior Dec.
X6 Mean temperature of Current Jan. X20 Precipitation of Current Jan.
X7 Mean temperature of Current Feb. X21 Precipitation of Current Feb.
X8 Mean temperature of Current Mar. X22 Precipitation of Current Mar.
X9 Mean temperature of Current Apr. X23 Precipitation of Current Apr.
X10 Mean temperature of Current May. X24 Precipitation of Current May.
X11 Mean temperature of Current Jun. X25 Precipitation of Current Jun.
X12 Mean temperature of Current Jul. X26 Precipitation of Current Jul.
X13 Mean temperature of Current Aug. X27 Precipitation of Current Aug.
X14 Mean temperature of Current Sep. X28 Precipitation of Current Sep.
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Fig. 2. Summary of monthly mean temperature and mean precipitation by cluster of Quercus acutissima.

Table 2. Summary of basic statistics for the standardized chronologies by cluster of Quercus acutissima

Mean diameter Mean Auto between tree
Cluster n growth SD  Skewness Kurtosis . . correlation SNR  EPS
sensitivity ~ correlation .
(mm/yr) coefficient
1 31 2414 1.27 1.043 2.611 0.311 0.036 0.401 3.02 0.52
2 63 2.970 1.37 0.768 1.667 0.288 -0.040 0.112 1.37 0.57
3 443 2.600 1.23 0.943 1.659 0.310 -0.023 0.112 141 0.59
4 50 2.660 1.28 0.981 2.684 0214 -0.027 0.114 1.54 0.55
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