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Using factor analysis and bivariate comparisons of major components in ground water, three
geochemical processes were identified as controlling factors of ground water chemistry; 1) natural
mineralization by water rock interactions, 2) effect of seawater which includes salinization by
seawater near seashores and deposition of sea salt, and 3) nitrate contamination by N fertilization.
Contribution of rainfall was also estimated from the measured composition of wet deposition. The
geochemical processes were separated using total alkalinity as an indicator for natural mineralization,
Cl for effect of seawater, and nitrate for N fertilization. Relatively high correlation of major
components with nitrate suggests that nitrification of nitrogenous fertilizers significantly affects ground
water chemistry. Total cations derived from nitrate sources have good linearity for nitrate in
equivalent basis with a slope of 1.8, which is a mean of proton production coefficients in nitrification
of two major compounds in nitrogenous fertilizers, ammonium and urea. Contribution of nitrate
sources to base cations, Cl, and SOs in ground water was determined considering maximum
contribution of natural mineralization to estimate a threshold of the effect of N fertilization for
ground water chemistry, which shows N fertilization has a greatest effect than any other processes in
ground water with nitrate concentration greater than 50 mg/L. for Ca, Mg, Na and with concentration
greater than 30 mg/L for Cl and SO..

key word : factor analysis, mass balance, N-fertilization, basalt aquifer, volcanic island.
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A 200230 AFE A RG] FdE BAAA AFH=H F2 AEEA o8] EAENAL
ol AR oYX EZAZNE JUAAHAA &5 FIgE A WS AFES WA FEIm AL
A Ax 249 s A e AgY WA £AE Jelle AEEE sk pH, EC, Ca,
Mg, Na, K, HCOs, Cl, SO4, NOs, and SiO; 59 WS gk 89 ¥4 (factor analysis)g ©|-&3F
chiz A BMo2HE A5 A% AdH A A3}, A4 AL 299 A 7kA] A3k
845 FEE 5 9dglch 24 1€ EC, Na, Cl5d gk Ar#Ado] =3, NOsH+ SiOzo] wisixe &
o} #jaroll 37t e dest A Jehdcky & 4 girh 23] 2& NOso| digh AHgAlo] &3
Aog 73, SO A= FHAEY A4, 283 pHell dsids 29 AL HeFo] A4t
A Ax e 93t d3E Jepdctn & £ gleh 891 3& Si029) HCO3el digt ArgtAde] ol
Ard&]l ¢4 zste}l Fdo] & ALE walrh =3 VR A AFE XY e A2 HE A
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S2¥E R A9 ¢S I ClyEd 7152 At A4 Ax 299 93%s
BE2] oF-& A|3pp] Cle Zhpel & 359 Cle A3 sla} sl g8 332 A2 714
&t oo] (Berner and Berner, 1987), 8 A¥E9 FEx sl Clo did F28|E o] 43l
AARsldch AAA A 2] of e ke AEES NOsot ClY FAA 2 Re AL Ai o9
Aoz ¥e A% Clg 3=ty sy q3-& Adbslgol AFEE A= 85 93 A9
] 9L AAY FQ o] FE9 HCO:Y TAZRE ztdHql 42 Aldle] 93 F8 A
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AFE Ao A4 Aies A8Y NOsol| digh Al 94 24 dF2HE 2 7]de] st
vlErt AR dEA Stk (94 9, 1999). FE tEveh} 84 HHE IFEHE HIpEe
o] 59 u|AqEel 23 AAL3} (bacterial nitrification) A el|4] AF% (acidity)7} 2AskA =} (Ehrlich,
1990). watA] o] At=el ojs Eok 2 d4Fd AAEAe] S=EA Hau o] FAAM AdH 4
A5} o]fel] F7EHQl FRAFES T FVISHA "ok A A e ¥ F8 HJEES
719 7, dl9aee] 4% 2 AdAQl e Al o7 vl AxE W YRR FAsgc

FRAEE T TAAH A FA 24 J|oE BAoRRE, NO:9 F=rt 10 mglEs W&
At Aabd A edflell &g F8 AE-Eol dig 71997t el Ajabsle, NOsY 5&0)
Mg®] 7§ 40 mg/L, Ca®} Na®] 7% 60 mg/L F-ol|lA A4 AL 29l 3 7147} ApdAal
A Al 7 71 E 2pete AoE ek A4 AL 09 Soldx E S F=
AL 2 eyl Cl N0 F=7F 30 mg/L o]l 7ol a5 Jskrct A A 294
s o] ZA FFEHe A2E YEPdon, SOse NOs9 5571 30 mg/L o4 o 7342 <gur]
A A 2499 7lrt o] & Aoz Jehyge
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