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ABSTRACT

May-June precipitation (253 years: A.D. 1746~1998) of Yungdong region (coastal area of East
-central Korea) was reconstructed using two tree-ring chronologies of Pinus densiflora sampled from
Daeseung Fall area in Sorak Mountains. Dry periods were 1765~1800 (longest dry period), 1835~
1845, 1890~1910, 1920~1940 and 1980~1995, and wet ones 1810~1830, 1860~1890 and 1950~1970.
In long-term variation, late 18th century was dry. The 19th century May-June (250mm) was we-
tter than the 20th century (231mm) and the former indicated higher variability than the latter.
Major wet/dry periodicities in May-June precipitation series reconstructed were 3 years in short term
and 60~80 years in long term. The present reconstructed data agreed to the ancient rain gauge
‘Chukwooki' data (1777~1907) of Seoul (central-west Korea) in low frequency variations except
early 1800s,
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Table 1. Site, elevation, and number of sampled trees

Number bf trees (cores)

Site Elevation (m) Site ID
Baekdamjang 400 13 (26) BDJ
Baekdamsa 400~500 24 (49) BDS
Osek 800~850 24 (47) 0S
Kwonkeemseong 850 6 (12) KKS
Chilseongbong 850 6 (35) CSB
Upper Daeseung 800~900 22 (48) DSU
Lower Daeseung 700 26 (51) DSM
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Fig. 1. Chronologies of seven study sites at Sorak mountain.
See Table 1 for chronology(site) IDs.
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Table 2. Correlation matrix for the tree-ring chronology of each study site at Sorak mountain
(*: p<0.05, **: p<0.01). See Table 1 for chronology IDs

BDS BDJ CSB KKS 0S DSM DSU

BDS 1.00

BDJ 0.15 1.00

CSB 0.15 0.31** 1.00

KKS 011 0.32** 0.81** 1.00

0S 0.53** 0.18 0.56** 047 1.00

DSM 0.39** 0.34** 0.58** 0.61%* 0.48** 1.00

DSU 0.36** 0.25* 0.59** 0.59** 0.49** 0.94** 1.00
0.449% B4, HaUNREAA S 72o] DSM, SHE 7IFURY 7K MF
DSU, KKS¥ 0429~0449Z w38 £ A#E 98 71F0As A7A9 AFE fAsked ©
UERUTh SNR2 4348~140922 DSMeol 7} A Z A3X9d baidd B4S AAsach
3 A EAEAUTE EPSE 0.709~09342 HA] 1 Z3 DSM3} DSUZH 7% B4 7t 4%
DSMel 7v4 w2 o= E4HAH, AAF & AQez A¥Hth F ¢ BF 580 b

22 DSUS DSMe] 7| ¥9AE Bel wtgste
A2 AU TH Table 3).

Yol wste] FAAF7E 04249 039322 £
WeEbs . FeuEel A Eeol AR EE 6480l o
A= DSM2 028022 94 Ades 23485 Y

Table 3. Chronology(residual) statistics of Pinus densiflora in Sorak mountain

BDJ BDS 0S KKS CSB DSU DSM
Number of trees 12 22 24 6 14 20 24
(cores) (22) (40) (45) (12) (32) (42) (47)
Period 1858~1998 1728~1998 1694~1998 1764~1998 1667~1998 1746~1998 1682~1998
(years) (141) (2711) (305) (235) (332) (253) (317)
Mean sensitivity 179 151 173 248 189 241 230

Mean correlation

Period

(years) (45) (68) (99)
Among all radii 338 262 359
Between trees 326 204 354
Within trees 533 522 529
SNR* 4.348 6.812 11,513
EPS* 813 872 920

1954~1998 1929~1996 1900~1998 1900~1998 1900~1998 1900~1998 1900~1998

(99) (99) (99) (99)
471 357 437 445
449 344 429 439
562 578 697 628
2440 5.767 12,787 14.092
709 852 927 934

* SNR: signal-to-noise ratio
* EPS: expressed population signal
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Table 4. Correlation coefficients between monthly climate variables and the chronologies of Pinus
densiflora (1909~1995). P: precipitation, T: Temperature and subscript p after month
represents prior growth yvear (*: p<0.05, **: p<0.01)

Variables Correlation coefficients

(monthly) BDS BDJ 0S CSB KKS DSM DSU
SEP P -0.041 —-0.120 -0.067 -0.116 -0.132 -0.086 -0.125
AUG P 0.010 —-0.029 -0.006 -0.127 —-0.093 -0.055 -0.039
JUL P —0.156 —-0.019 -0.055 0.089 0.077 0.196 0.183
JUN P 0.056 0.098 0079 0071 0191 0.280** 0150
MAY P 0.197 0.157 0.065 0.252* 0.285** 0.424** 0.393**
APR P 0.090 0.003 -0,052 0.045 0.001 0.161 0.115
MAR P —-0.045 -0137 —0.0683 -0.070 —-0.068 -0.130 -0.184
FEB P 0.007 0.103 0.003 0.057 0110 0.074 0.096
JAN P -0.029 0.033 -0.058 -0.012 -0.178 -0.139 -0.162
DECp P 0.060 —0.105 0.202 -0.002 0.032 0.056 0.082
NOVp P -0.058 —0.073 —0.110 -0.078 —0.006 -0.135 -0.082
OCTp P 0.030 0131 ~0052 -0.0067 0011 0.129 0.142
SEPp P 0.036 —0.003 -0.093 -0.112 -0131 0.022 —0.094
SEP T —-0.053 ~0.099 -0.141 -0.074 0.007 -0.206 —-0.190
AUG T —-0.048 —-0.012 -0.072 0.126 0.146 -0.124 -0.114
JUL T -0.173 0.037 -0.012 0.009 -0.011 -0.210 -0.198
JUN T —0.246* —-0.124 -0.118 —0.205 -0.187 ~0.432** —0.345%*
MAY T -0.153 -0.114 -0335** -0.263* —-0.186 —0.377** —0.304**
APR T -0.068 -0.009 0.014 -0.026 -0.077 -0.221* —-0.186
MAR T 0.135 0.020 0.212* 0.084 0178 -0.123 -0071
FEB T 0.154 0.177 0.184 0.088 0.179 —0.054 —0.066
JAN T 0.229* 0.010 0.117 0.197 0.141 —0.043 -0.120
DECp T 0.164 0.002 0.081 0.061 0.151 0.013 0.003
NOVp T -0.017 —-0.079 0.005 -0.106 0.015 -0.098 -0.105
OCTp T —0.008 0.051 -0.097 -0.115 -0.042 -0.214* -0.224*
SEPp T 0.064 0.061 -0.088 —0.040 0.041 -0.036 -0.027
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Fig. 2. Response functions of Pinus densiflora
from DSM and DSU at Sorak mpuntain.
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Fig. 3. Actual and estimated(reconstructed)
May to June precipitation.

Bel e Yehis
DSM3 DSU7H MeldHsol Abge] Hgieh Aol
o] Z2EUS(Y)E 19099 ~194937HA) 9 5
23 69 25 FoIn, SHAFE 19 1424

anmy)

Fig. 4. Variation of the reconstructed May to
June precipitation (smoothed curved:
10-year moving average).

Table 5. Calibration and verification statistics computed for tree-ring and May precipitation for
two sub-periods. The sub-period 1909~1949 calibration model was used for reconstru-

ction
Calibration Verification
Period R Period r RE PMt
1909~1949 042 1953~1995 0.45* 0.176* 2.624*

R? is the square of the correlation coefficient calculated between actual and esfimated data’ r is the
actual/estimated correlation over the verification period: RE is the reduction of error: PMt is the t value
derived using the product mean test (Fritts, 1976). (*: p<0.05)
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g AEAW/17E AHEE A,
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Fig. 5. Comparison of dendroclimatologically reconstructed precipitation with instrumentaily
measured precipitation. May precipitation reconstructed from Songni Mt. red pines (Park
and Yadav 1998)-thin broken line, May-June precipitation reconstructed from Sorak Mt.
Daeseung red pines (present study: 10-year moving average)-thick broken line, ancient
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