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Fig. 1. Changes of pH by collection of rainfall at survey areas.
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Fig. 2. Changes of pH of throughfall collected at survey areas.
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Fig. 3. Changes of EC of rainfall collected at survey areas.
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Fig. 5. Changes of Cl~ of rainfall collected at survey areas.
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Fig. 6. Changes of Cl~ of throughfall collected at survey areas.
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Fig. 8. Changes of NO;  of throughfall collected at survey areas.
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Fig. 10. Changes of SO;*~ of throughfall collected at survey areas.
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Table 2. Correlation coefficient matrix among the analyzed factors at survey areas

Factor pH EC ol S04~ SO, NO, DOD

pH 1

EC -0.6517* 1

cr ~0.9324** 0.6428* |

NO;~ -0.4628 0.4793 - 1

S0 —0.7874%* 0.8522%+ 0.7333** 0.7626** 1

SO, -0.8106** 0.6780* 0.6788 0.5342% 0.8066%* 1

NO, -0.7908** 0.5774 0.4658 08064 ** 0.6054* 0.8069** 1

DOD -0.8374%* 0.4775 0.64017* 0.6948* 0.7264%* 0.8108** 0.7621%* |
Note 1) ** ; p<0.01, * ; p<0.05, -~ ; NS, 2) DOD : degree of decline.
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Fig. 12. Degree of decline of Pinus thunbergii at survey areas.

A2, pHS} C1™(r=0.9324) 3 SO~ (1=0.7874) °] &3 t7] 2 SO,
S NOZhol = o) Azo] Uehatt,

ol E A= 72%:”«] THAG 3 A Gl A 352 21 F

S5t 39 o] 270 ABBATL Qo) A% A5} AT
sce Ao H}%ﬁ} oi(o] 5, 1998), 5] 5] 3
S A4 2 pH 2 3027 9 A% ABBAT AE @ % 9
ik
olgesl
WS, #38, AAY, A5, 1996, B9G220 YA
AV F93 E%) SHEHE SHEY. FIYGIA 85(1):
84-95.
AT 1996, Selukek 23w S5 2AT B3 ARen]
2 4(8): 29,
O\ 1999, A 7EHEC] HYAH IR G BTG

I HRARSH = 103 p.

o)Ft, AEA, ZHA. 198. +&
of T3t oI, 7§*§EH§}§]ZI 12Q2): 131 137

YUETH. 1993 712l ot Al o] 5o & APz
A} Hh, 3-10.

3743, 1993, A9 ZAPY. QEAASZALA TS, 123-171.

Cape, JN. and D. Fowler. 1981. Changes in epicuticular wax of
Pinus sylvestris exposed to polluted air. Silva Fennica 15:
457-458.

Cowling, E.B. 1982. Acid precipitation un historical perspetive.
Environ. Sci. Technol. 16(2): 10-35.

ofrl

F2AE oA 427 A6 S

Garrec, J., C. Kerfourn and E. Laitat. 1989. Etude des surfaces
folires des arbres deperissants. In air pollution and forest
decline(eds. J. B. Bucher and I. Bucherwallin proc. 14th Int.)
Meeting for specialists in air pollution effects on forest
ecosystems. [TUFRO P2. 05: 141-146.

Guderian, R. 1985. Air pollution by photochemical oxidants. Ecolo-
gical studies 52. Springer Verlag, Berlin, Germany. pp. 296.

Hales, JM. 1972 fundamentals of the theory of gas scavenging by
rain. Atomospheric Environment 6: 653-659,

Hiraki, T., M. Tamaki, H. Mitsugi and H. Watanabe. 1985.
Estimation of air pollution by rainwater components. Bull. of
Hyogo Prefectural Pollution Station 17: 6-11.

Larssen, T. and G.R. Carmichael. 2000. Acid rain and acidification
in China : The importance of base deposition. Environment
Pollution 110: 89-102.

Sheppard, L.J., I.D. Leith, and J.N. Cape. 1994. Effects of acid mist
on mature grafts of Sitka Spruce. Part T. Frost hardiness and
foliar nutrient concentrations. Environmental Pollution 85:
229-238.

Smith, W.H. 1990. Air pollution and foersts. Springer Verlag New
York Inc. New York. 117-290.

Wang, TJ., LS. Jin, ZK. Li and K.S. Lam. 2000. A modeling
study on acid rain and recommended dmission control
strategies in China. Atomospheric Environment 34: 4467-4477.

Whitehead, P.G., S. Bird, M. Homung, J. Cosby, C. Neal and P.
Paricos. 1988. Stream acidification trends in the welsh uplands
- a modelling study of the Llyn Brianne catchments J. of
Hydrology. 101: 191-212,

Zunckel, M., L. Robertson, P.D. Tyson and H. Rodhe. 2000.
Modelled transport and deposition of sulphur over Southern
_Africa. Atomospheric Environment 34: 2797-2808.

/pPRTEE. 1995, IWAREBNE A OBAEIL S ORETHE- S AA R
oA EE e BRERHR R 8(1): 25-34.

THRZE. 1993, KEHOBEETHOBE & HEFEQ). k&
Hyedierzt 28(5): 295-307.
(2004'3 109 69 A 20043 12€9 149 A=)



2004

124

Study on Decline of Trees by Acid Rainfall

Lee, Chong Kyu*, Jin-Hyoung Hwang' and Jong-Kab Kim'
Forest Environment Research Institute of Gyeongsang nam-do, Chinju 660-870, Korea
'Division of Forest Science, Gyeongsang National University, Chinju 660-701 Korea

ABSTRACT : This study was carried out to analyze pH, Electrical conductivity(EC), cation and anion on rainfall
and throughfall raining at industrial area(Onsan and Nongso of Ulsan city), suburban area(Myeongsek-myeon
of Jinju city) and rural area(Haman and Changyoung-gun), and to investigate SO, and NO, concentration in the
air of industrial area and rural area, and to survey degree of decline of Pinus thunbergii growing at each area.
The rainfall pH was higher than the throughfall pH at the all surveyed areas. The rainfall pH and throughfall
pH was 4.76~5.15 and 4.64~4.98, 4.95~5.30 and 4.87~5.13, 5.29~5.76 and 5.12~5.73 at the industrial
area, suburban area and rural area, respectively. The EC of rainfall and throughfall was 13.64~17.22 and 41.6
0~103.59, 4.18~8.65 and 17.02~23.89, 4.09~6.65 and 13.75~21.44 at the industrial area, suburban area
and rural area, respectively. Generally EC at the industrial area was higher than those of suburban area and
rural area. In the correlation analysis among Degree of decline on Pinus thunbergii and ingredients of rainfall,
it showed that there was a negative correlation between Degree of decline and pH. There was a positive
correlation between pH and CI™ respectively.

Key words : Degree of decline, Rainfall, Throughfall
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