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Quantitative Analysis of Effects on Tree Growth of the Changes
in Meteorological Environment around Imha Dam'*
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ABSTRACT

This study was conducted to investigate the effects of meteorological changes on tree growth due
to the reservoir construction. First, climatic normals were estimated before and after the reservoir
construction at the area of Imha, through the topoclimatological relationships. Secondly, the amount of
meteorological changes was quantified based on the difference analysis of the climatic normals. Third-
ly, the diameter increments of Pinus densiflora around Imha area were measured with increment borer.
Sample trees were taken on the 6 points of 30m, 100m, 500m, lkm, 3km, and 5km from the reservoir,
respactively. Finally, effects of meteorological changes on tree growth were investigated based on the
analysis of tree ring increment patterns.

Results showed that the growth of trees within the range of lkm from the reservoir had been in-
creased, but the growth of ones out of lkm range had no relationship with meteorological changes after
the reservoir construction. It seems that the diameter increment of trees grown near reservoir has been
increased mainly due to the increased solar radiation in spring and the increased total amount of preci-
pitation during growing season, compared with those before the reservoir construction. It is supposed,
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however,
of its small amount of changes.
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Fig. 1. Topographical map of Andong area with 5 automated weather stations. Arrows indicate survey

directions
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Table 1. Estimates of meteorological changes after the construction of Imha reservoir for growing

period by month.

Month Melan Tempernature( ) . Solar Radiation(M]/m’) Precipitation(mn)
Before After Diff .- Before After Diff. Before After Diff,
4 12.1 11.3 -0.8 505 509 +8 52 67 +15
5 17.2 16.1 -1.1 601 586 —15 70 103 +33
6 21.1 21.5 +0.4 510 555 +45 127 91 —36
7 24.4 24.8 +0.4 471 457 —14 207 259 +52
8 25.2 23.6 -1.6 434 436 +2 198 169 -29
9 19.7 20.2 +0.5 397 401 +5 136 87 —49
Sum 119.7 117.5 -2.2 2918 2945 +27 790 716 ~14
(Mean) (19.9) (19.6) (—0.4)

1

estimates of climatic normals before the construction of Imha reservoir.

? estimates of climatic normals after the construction of Imha reservoir.
* difference of climatic normals before and after the construction of Imha reservoir.
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(bottom) from Imha reservoir with growth
patterns of site indices 6 and 8 in yield
table. The vertical lines indicate the pe-
riod of Imha reservoir construction.

HEA Al
g HBES nar),
i E1 - 11 7 Ag )£,

ER A2 79

e 39dell A 433199147 = n) s
gl mbgs ol glel 449
- HolF 3 glct, oleidt &
BE#R 71719 gt

%UEEOH 6 LITgA o8 356(1983%) el =
974 65 Frhsbd L, i 44d(1992+d)

W siTiEe 8l A vehdehgl 2). o
o ol el Folyol met Aol Ao
22 BRER D CE Wshs Aee odukd
DauR kRebe we ERE HolE Aol
78] o9 444 W&"l EfER S7h: detx

o~

dm O

P13 el WE ERET AT
WL ol Fol EREEfFe]l A Aol FRIEA W
sl aheleban #EED 5 2l 53] de]
4rdal AL Bk mRe) 87 Aol &
EHO.2 VFEJGP How gyl

He.g e 500m BEMES] Wi 8
O RES QP ooyl ol 584 -
Abelell A Aol ERsta, o] f oAl A
sifb=slck, oleld A2 ol 5597k
AR 6olsks M A8 Agol i bysdom
¥ 65:(1984d) ol F-ell= A9)A 7t 88 &
#ak olvk(d 2). 53] Ak & 504
Lol vhehbs @RARS] Fohs avye] o
RbAel ERMAM S BEs TEG ABM T

SERS A

N
N

i

)

-O

oﬁ Q

ol I3k R Ml FAY FHE R AR
T MLl B BRZ FYY 4 stk e
BRLLOT) N Aol o e

o el LAl os b F7hE ela 2
o2 A7ve 4 oleh, oleldh lwd RmERILe
el %ﬁ%ﬂc—a ekl ok blgkel wlwA

% PRl ERERES sty ubgel 23k
ﬁx%%b%i%ﬂ dﬁ%ﬂl olgh o Azt 4 gk,
Pl A Tkm Al #tetar glis vy E&
RS U 4097 = Ao BERRY £ES
Holu slow o3 11\(1960%)7h A= 24 A
Aol T 271 4AS vhebyuh, crefvh Lligel
R b=l M{rigEo) 6olstoln, ol
3(%( 979) Litkel thAl Ago] #insted <l
A0 e = Hfrie g 83 e ko] v Ee gl
Hrd 3). 53] ghprlel ubgrlelgo] A7 A
A& dufi 83 Aol #& RS Mol gl
g ool 4] 3km BB el i AbEe
EEARS AR 8¢ BEEAR gy A9
Betar glel, oleiak AlA el HAIAYSl 4
I - CIa b NI S 2
ol e} MM MM viEhye vt EREERES
HellA Skm el Jtell et 9le Avhiol
v, o] sl o 13d(1945)744 Jkn B
Beoll Alebar gle AvbFe) whlx R A
Z7) AAGYAE A=, ol ol 301962
W7hA] EEd EEERES Roli ldl. M
306 o) Fell = HrEAYS] R S Rolubrt,
19803 (gl3 484) ol Folli= sufrisgot 8 )3t
off i 8 olabo R robul, zejud 2 Lifgele
iy 82 AR O e welxn gk, 2

V



MBS EEE 850K, 19964 9H

CUMMULATIVE D8H (cm)

20
r‘/.,/'
c
|
1) e e e P
= —~Sima
17~ S AR —Sims
- =1 KM
st
o
1949 1954 1959 1064 1969 1974 1979 1984 1069 1994
YEAR
CUMMULATIVE DB8H (cm)
25
—Si=6
—Sim8
-3 KM
——S5i=6
—si=s
-5 KM

1962 1972 1982 1992

YEAR

1942 1952

o}
1932

Fig. 3. DBH-Growth comparison of Pinus densi-
flova at lim(top), 3km(middle), and 5km
(bottom) from Imha reservoir with growth
patterns of site indices 6 and 8 in yield
table. The vertical lines indicate the pe-
riod of Imha reservoir construction.
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Table 2. Comparison of mean annual increment(MAI) by distance for Pinus densiflora growing around
Imha region and control data of site lllde 8.

Dis- Measurement Data 7 Control Data(SI= §) -
tance Age DBH MAI Before’ MAI Afte B/A DBH MAI Before MAI After D/C E-F
,E.)A* N (em)  Am) B  E (e (O)om) Oy F
30 52 22.8 4.4 4.2 97 2.0 3.9 3.7 9% 2
100 47 20.8 4.1 4.2 102 19.2 4.1 3.9 9% 7
500 76 24.9 3.2 3.2 100 22.8 3.0 2.9 97 3
000 46 18.7 4.1 3.9 55 19.0 4.1 4.0 98 -3
3000 55 20.2 3.8 3.5 92 20.5 3.7 3.6 97 -5
5000 63 22.2 3.6 3.4 94  21.5 3.4 3.3 97 3

TN MAI by ‘the time before the col construction of Tmha reservoir,

* MAI by the vear of 1995.
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Table 3. Comparison of periodic annual increment(PAI) by distance for Pinus densiflora growing
around Imha region and control data of site index 8.

Dis- Measurement Data Control Data(SI=8)
tarce  Age DBH PAI Before' PAI Afte’ B/A DBH PAI Before PAI After D/C E-F
(m) (cm) (A)(nm) (B)(mm) (E) () (C)(mm) (D)(mm) (F)

30 52 2.8 3.8 2.7 71 20.0 1.9 1.6 8 -13
120 47 20.8 4.2 6.0 143 19.2 2.3 1.9 83 60
500 76 24.9 1.7 2.6 153 22.8 1.0 1.0 100 53
1000 46 18.7 2.2 2.3 105 19.0 2.2 2.0 91 14
3000 55 20.2 0.8 0.5 63 20.5 1.4 1.0 7 -8
5000 63 22.2 2.0 1.2 60 21.5 1.5 1.2 8 -20

" PAI for four vears before the construction of Imha reservoir.
“ PAI for four years after the construction of Imha reservoir.
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