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Abstract

The effect of land use of an alluvial watershed in the upper North Han river
basin on groundwater quality were investigated. Existing 20 farm wells were
selected as monitoring wells representing different land uses of residential,
arable(paddy and field), greenhouse, livestock feedlot, and control areas. EC, -
T-N, NOs-N, NH:-N, Org-N, and T-P concentrations were monitored every 2
weeks or 1 month for 1 to 3 years. EC was low at the upper watershed and
increased towards the lower watershed. Median EC of natural water quality
area(control) of the upper most watershed was 0.112 dS/m and was 32~50% of
the ECs of the other land uses. Average NO;-N concentrations of greenhouse,
livestock and residential land uses exceeded the 10 mg/l limit for drinking water.
Org-N and NHs-N concentrations were relatively small compared to NO;-N
concentration and T-N concentration was mostly affected by NOs-N concentration.
NOs;-N concentration occupied more than 90% of T-N concentration of paddy
and upland areas. T-N concentration was higher after growing season than during
growing season. T-P concentrations did not show any trend with respect to time
and land use. Correlation between EC and T-N was relatively high and the R’
was 0.6480. Monthly amount of rainfall appeared to be influential to groundwater
quality and long-term monitoring studies were suggested to consider the effect of
rainfall on groundwater quality.

1.M2 & oz #YsE Asre 220 ge
YL wew 53 5Y4td sH A4
ARG Afele B40) s 23 4 Aael $449 FrE A9 A8ed 2
* AW 5o F ek NAE EX0lE, Ass £, APk, TUHY
e LU ER S8BT TR 2% %9

207



=l M7 M2%

A Aied #2449 Tx9 wfe A
(FFd %, 199). ol 7= Illinois State
Water Survey(199%a, 199%6b)7} EUH
Zxo] ¥Ygade AALFE9 Walel fAbg
e B F AFY FAAL

Ade| wel FRg WIS
Ao AT 9 AAvEY
Ao AAM ASE FFHAL B

=

rlr

a 9
miﬂ

T

ot

e

3o A 2N 12 o &
olo
kS

At (Duda, 1993). 214171 %
U] g AFAFel AEH
T & FARTAME wEL
SARAZ N&H FYol APLn A+ &
Ask oo wHYd 2de] AepA "AE
A9 2 ¥ A7 QgL AgsA HrhE
F 9 wdo] ARHg ole FF AF
53 3AAA Wl s AEG 27 A
249 Aotk (Corwin et al, 1999). 2141714}
M F8% W8 ATFA AT AFANH
AG71FE FE87) 93 AAAL 25
B Aot} (Corwin and Wagenet, 19%6). &3],
FAo FAAF v FA} #FE FIT
AAARL e JH8A4L A, AAMNEA R
F#a1 BRoA 7 & [ Aok

5t5
g5
e
P

A7 EAHY 30WA 50%E HlEY L@
&S wom(Pimental, 1993), HIH Y 2E&

208

FAREAN M LAt ok
(Humenik et al, 1987). oi=3} o] IEE
AdstE ZrAE WA ege HY 2
ARt Y T49 edd o B2 J|dE
st gt v=e 349 FH 299 %=
Hj A 94 18 20%E dY 299 o
kg et} olgh 22 UL vFAHRI}

GAZAAE Y ogol FAs] AFY3}

2ol

O.

1

O
bR e b Ay b @ o o o 3R o

7] g&olt} (US EPA, 1934). vl= a3t
H(US EPA, 1984)¢] Bao] 93tH A
(Clean Water Act)e] 19708 tjell &=
A9 odd dig JFAA BElR QHE
o FAFYe] FaH $£FY 43t £
71 stdoy uHd 999 d¥Fo=z
Ao A3 FAHA &3 Futshirt A

vikA 2 gk ok wekd vlE F3
19879 0] =AW (Water quality act)&

Q‘_l',
ooxp
£ &2

grass)g Auliste

2 Aee AW AL BEE BFAA 8

o oF 22 mg/l F7hehe
AoZ Bt I FA FEAG T2
A FEFY A dx FE42 R U9
Fee vad gH] govd T4 AR
| 550 AT AE o159 wEIF §A3
Frhdd s ERsig. A% 49
5 ARRdesiy fUde Y €9
A3 $429 FE: 47 0016~0193
mg/1% 1103~4138 mg/l2 olv Z5ad 4
F4F 1897 FA7IEET 39 vET 16~



SoHg A XYoot XY EX0| 1} X|5h: SEZe A 59

1938, 281 F4A FEE 55~20794 W Aokog wa 3 9o} 3uo] Mo R

T F2 FEYL A% fEvEeA o e AT AR Bgs stn Qo
TEEZL P Ra AAAAE A gle A FAFZ A9 wet g zZelrt gloy o
AAGolgtn Ev 2%% AFFYdME gHog FEMIZ)E 4 1 m Zol9 %E,
st A FAL FEIF S =58 a3 A2 S 4~5m AEE Z B,
AHsa e 2a48 A7Ed T2 YE Fo] & o)FAY £ Ut

FEFHY shFdR Aste AL 9 H2%F olste Y Faddst AAstn gl
g BAE Q3 At FES EXo) 43} & o webd d3ER9e EEE A3 Urz
g 43 AT S0l WEAT Qi) o= e FEAsr vind & 2y A2 2 %
stdel AW E g5 feiMe E TR TAHO Slo] & Al BE
A gt FAdlgo] Bastan Aot =3 Fol Aoz Ax AdFe {50 wWE
s 5] diAe dHEAE Asl4 Aew dEdd §99 IEF A 4E
9] F=dsE Az BYEH 257 2 7b FFE o)FH ul&sy] wEo] FHoA &
S35 A7l RUHH A8E o] &8lo A3} PEgol Wt a2 o4 &
F 7Y AdE WHIE 458 5 de 7 utE, SHb Qo] § EFAE9 AFAujrt
Ho| spgsolof M4 FHL Bt A3 Adsti glom mek we FAAMde] EA
A & £ vt a2y EXjoldd u otaL ok
g Ay FAMgd #F A7RUHY
Are ofA BEEZA gt wEx B A

= 2]

o
ol

-y H
X,
fijo
in
gy

F45g0}e] Exol8d A3}
Dol 4uE sy, E

8oy
o

X,
33
=
o
A
™
o
v
A
o
1o

(Fig. 1) Location map of the monitoring
sites and well numbers
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(Table 1) Grouping of the monitoring wells
with respect to land use

Land use Monitoring well numbers
Residential 7, 11, 13, 14, 15, 19
Arable 2,345,689 10, 12, 19

Greenhouse 1,7
Livestocks 16, 18

Control 5,17, 20
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(Table 2> Monthly rainfall data of the research watershed
Month 1st year (mm) 2nd year (mm) 3rd year (mm)
(11, 1986 ~ 10, 1997) (11, 1997 ~ 10, 1998) (11, 1998 ~ 10, 1999)
1 384 4.1% 76.1 4.4% 67.1 41%
12 134 1.4% 319 1.8% 39 0.2%
1 18.5 2.0% 16.4 1.0% 56 0.3%
2 344 3.7% 341 2.0% 1.3 0.1%
3 16.3 1.7% 324 1.9% 472 2.9%
4 324 3.4% 1311 7.8% 75.0 4.7%
5 300 31.8% 922 5.2% 1038 6.4%
6 91.5 9.7% 1833 10.5% 934 5.7%
7 103.1 10.9% 366.0 21.0% 226.1 13.9%
8 155.4 16.5% 663.9 38.0% - 563.0 34.6%
9 127.9 13.6% 835 4.7% 3483 21.4%
10 29.5 3.2% 36.2 2.0% 93.1 57%
Total 9435 100% 1747.2 100% 1627.8 100%
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(Table 3) Results of descriptive statistics
of NO3-N(me/l) for the

groundwater samples

Mean | Median | Std.dev | Min. | Max.
Residential [16.19 | 15.36 | 8.195 | 253 |61.47
Arable 9.01 714 | 7.785 | 061 |61.47
Greenhouse |18.95 | 20.36 | 6662 | 7.18 [45.01
Livestocks |23.79 | 18.78 | 18573 | 154 |62.29
Control 210 144 | 2189 | 043 1212
Average |1401 | 1262 | 8681 | 246 |48.47
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(Table 4) Results of descriptive
statistics of T-N (mg//) for the
groundwater samples

Mean | Median | Std.dev | Min. | Max.

Residential | 16.66 | 1546 | 8347 | 257 | 61.71

Arable 9.41 7.42 7.748 | 079 | 61.71
Greenhouse | 19.41 | 21.14 6.895 | 7.32 | 46.29

Livestocks | 24.46 | 1888 | 19.418 | 1.70 | 65.05

Control 258 | 18 | 2416 | 049 | 1214

Average | 1450 | 1295 | 8965 | 257 | 49.18
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