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Increasing Atmospheric Carbon Dioxide and Growth Trends
of Korean Subalpine Conifers!

— Dendrochronological Analysis —
Won-Kyu Park?
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ABSTRACT

Tree-ring data of subalpine conifers growing in Korea were analyzed to evaluate the possibility of enhanced
tree growths due to increased atmospheric carbon dioxide. A total of 64 trees of three species( Taxus cuspidata,
Pinus koraiensis, Abies koreana) were sampled from three mountain ranges(Seolak, Sobaek, Chiri) at
1200~ 1750m (above sea level) and four chronologies were developed in spans of 209~412 years, No apparent
growth increases were found in the graphs of chronologies, As comparing the growths of 1900-1949 and
1950-1989 period, only one chronology possessed higher mean growth in the post-1950 period. Growth increase
found in the Pinus koraiensis chronology from Mt. Seolak was 8% but it could not be solely attributed to
increased carbon dioxide concentration,
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Table 1. Site and sample information.

(1)%. 19934 3H 19

o} =
AN

=}k F5(Taxus cuspidata S. et Z)
AS- (Pinus koraiensis S. et Z.),

(Abies koreana W.) % 34F& tH/‘oLiE"L 3
b, Zde v, Ao w28 AAl
9 FE(BRT) 13%%, = e4tolAe ubep® %
5 Ameld FAUE(BYA) 1982, 4ol

A HeAdds $5

16%, 5 (HWP) 1688 #4502 3heict
(Table 1). FA159 <232 Table 1o vjehy
Aed e FEE g3y ARSa T ff

201 & sk Feteia AA 4L

S R
A 2

= ololq 7
=3 Ao AZIEE 27 AFAIR(AZ 0.5
msl AR F YA 44 TS

1ol o} (Stokes and Smiley, 1969\ A%

in
Zzo ol#&rv]7d (Union UKZ-5; ¢k 454)o] &
2yl Al mle]z 2 ofelg <k 0.05mm 7tx] F
kel

1. M#¥AL(standardization)
7} moje) AFEAA (AER

R 59 xﬂ%t‘;\»ﬂ x

Q) e ool =
£ 2 4] (Biological

Series Moun- Site Species . . Elevation Analyzed Span range*!

iD tain Name I\[I):me Latitude Longitude (m) Trees }Cores p(Mediai)

BRT Sobaek Birobong 7Taxus 36° 52" 30”7 128 22" 30”7 1360~1380 13 17 79~225
cuspidata ~37 5 ~128" 35° (119}

BYA Chiri Banvabong Abies 35719 03" 128 22" 307 1730~1750 19 39 46~209
koreana ~35" 19" 29” ~127" 34" 46" (127)

HWT Seolak Hiunkak- Taxus 38" 08" 057 128 28' 08" 1200~1220 16 32 128412
Valley cuspidata  ~38° 08" 117 ~128° 28" 16" (288)

HWP 7" 1 Pinus 1 " 4 16 31 149~356
koraiensis (253)

Total 64 119

*! Range of the spans(vear) of individual cores.
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Fig. 1. The result of standardization by negative exponential curve fitting for a series of Korean pines from
Seolak Mountain. The left overlaid curves represent five-year averages of ring-width series{‘num-
ber’s) and standardization curve (‘X’s) . The right curve represents the standardized series, that is,
index series.
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tion) el P57 AFAEA 2] AZAH

1)#%. 19934 3AH 21

A 2A8lg . 28 44 vag Ysled 7
A F Ao 7] 2 1900 ~ 1949 ( & CO, 7] 21 ) ,
1950~1990 (& CO, 717 9] Ho| Fol Al =t
ol7} glEAE FRE t-AAEL ol &3l &AFS)
Aok 19500 A% E 71Fo 7E TR A
< 71 F COFs7t AMekdozg 1950:3E 74 A
2 FZsoche 28 (Boden 5, 1990)o] <7
Ao, Foo oG (Kienast and
Luxmoore, 1988 : Glaumlich, 1991)e|A % o}
71F2 2 COAERE $4% v 9l
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¢
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KN L=
E L

an % 2y

B4 A 2 (1, . between tree-correlation) & i 1. AR EA7e EAINY M
ARA 55 ol gsted T, ABEAHIZE 7 deE ﬁ—‘*éﬂ«l 244 AdAE5L Table 2
Zh dugrldE ASFR(FR Al 271ds o dEbdde Alg2 HE2 0.66~0.88mm,
7 A% S wedte] Ade] FF4E 44 FEAAE 0.24~047mmE F£FHR = AR
sheieh, AWz 2 Aot 9des o 4 Add. 2
A4s AFAYs)Y AE FEAS dEbl 4 FY AZelde 42 ¥ 49 Kozl &
Z%x |27} = (signal/noise ratio ; SNR)+& <l # (year-to-year) ¥l 3 & o] o}E QI 529 ¥
T A4S ABAG ) E ol Eslel olale Ao wgge 2 oAl sleld 2A Aelst o]
2 a9 Agdistld At £ AHE AHA
SNR=N ry/{1—Tu) oftl AbxM EE +3WE o ASFAE vz
7 g2 Az £33, AT 497 42 T 4 UL AURAHFig. 1.
3 o BAH 545 54 A4 VAX-1 Axot 3=+ A7 0.717~1.576, 0.734~
5 ool VAX-8250% ol &3ted A8l 9 3.6202 7 AEAE2Y FFAE0) AFE AT
) w5 Tree-Ring Library Program B2y 3 &S od F e, GFUztEe
(Holmes, 1990) &2 FA 3ot 0.184~0.29322 olA& F AFEZS wHst
e o & AYEE ol FA F£EEe o
b MESY 2N Jolzs AL BA AR VHA B3R EE
2 FAdEd £59 Aol FAARE Aoz & £ AT ANAIASE 0.727
A oEE 1A4Hez HF Ad/ES aMZE ~0.7732.3 LA A deht olnd £F
GE H Aol dEFAe] AsdE AFol Y Fol Ao we AR 4T AEThe
Table 2. Summary statistics of the raw series.
e ey gy Sevmes o o R
BRT 0.88 0.36 0.231 0.776 1.184 0.727
+0.30* +0.12 +0.045 +0.716 +2.018 +0.108
BYA 0.78 0.47 0.293 1.576 3.620 0.744
+0.34 +0.19 +0.055 +0.939 +4.386 +0.093
HWT 0.66 0.24 0.184 0.717 0.734 0.765
+0.24 +0.08 =0.026 +0.423 +1.060 +(.087
HWP 0.86 0.45 0.234 1.282 2.739 0.773
*0.35 +0.21 +0.027 +0.667 *+2.602 +0.090

*1 See Table 1 for the series ID abbreviations.
*2 Standard deviation
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Fig. 2. Final standardized chronologies. Smoothed )
A Hz] od o & ¢
curves(splines) are given to show long sk 2 AT E2A A v Ao} &
~term trends. The abbreviations are de- ol &xof sedad slud HA $a 9\11:
scribed in Table 1.
Table 3. Summary statistics of the standardized chronologies.

Series o Span Mean Standard ) . 1st Auto-
ID*! St.¥r. (Yr) Sens, ** Deviation Skewness Kurtosis correlation
BRT 1766 225 0.212 0.336 1.610 5.849 0.530
BYA 1782 209 0.110 0.258 1.184 2.608 0.795
HWT 1579 412 0.154 0.197 0.087 0.140 0.707
HWP 1635 356 0.144 0.278 0.726 1.733 0.736

*1 Gee Table 1 for the series ID abbreviations.

*2 Starting year of the chronology.

*3 Mean sensitivity
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Table 4, Summary statistics of correlation analysis for detrended series,

Series Common Numbers of Correlation coefficients
Dt period analyzed Among all Between Within SNR*?
T cores trees trees

[year] rees Cores SNR*?

BRT 1908-1981 13 17 0.184 0.143 0.922 2.2
[ 74]

BYA 1881-1990 15 24 0.114 0.088 0.718 1.5
[100]

HWT 1768-1990 14 21 0.198 0.174 0.726 2.9
[223]

HWP 1822-1990 15 29 0.257 0.233 0.738 4.5
[169]

*! See Table 1 for the series ID abbreviations.
*? Signal-to-noise ratin
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Table 5. Results of two-tailed t-test,
Series BRT BYA HWP HWT
t-test ns ns * ns
(+0.08)

See Table 1 for the series ID abbreviations.

ns . not significant

*  Significant at 5% level

() : Differences in mean indices of post-1950 from
those of pre-1950 period.
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