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Abstract

Characteristics of runoff and groundwater qualities from a pasture and field were investigated. Flumes and
monitoring wells were installed and water qualities of NOs~N, TP and TKN were monitored from Aug.
1993 to Aug. 1994. Runoff from the pasture which was a sandy soil with cobbles mostly formed with seep-
ing water at the bottom of it. But once overland flow occurred because of heavy rainfall, runoff increased
sharply. NO;-N concentration in pasture runoff was relatively stable ranging between 0.241-3.962mg/¢. TP
and TKN concentrations were stable but sharply increased once overland flow occurred. NOs-N concentra-
tion in pasture groundwater was relatively stable regardless of depth of monitoring wells but TP and TKN
concentrations were smaller in deeper wells. Runoff from the field which was flat and covered well with
Sudan grass and surface residue was relatively small and NOs—N, TP and TKN concentrations in runoff
were stable and seemed unaffected by flow rate. NO;—N concentration in field groundwater increased at the
rate of 2.2mg/¢ per 100 m during a growing season as groundwater flows through the field. No significant
differences in TP and TKN concentrations between the upper and lower areas in field groundwater were
detected.
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d 897A $4& BEAHYT +FBE FEE NOIN, TP ¥ TKNollth 29d B¢ #5xe] f3e
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Sadele] w)l MAES Bedh dFE
gt FAA AN BiZEE F545 ol s
A7 M AshEa ok FAAAE A9 gl
Y9 ddol Faid AU Ao Wi}
KE EB#IT R A3le £l A Ashs L
Atk $2vietel AREIFE WEHY 2%39
FAS EBELE A& 2842 AE A (Kim
2, 1985a,b; ZFE 5, 1990; ZHHE F,
1988; 31498 5, 1992; 3% &, 1993). WK
o] gB#Edle 449 £Y &It FaT
Ags st vk A¥e YEAY Y R3S
Yt} dFF ol I E s5,d SEHAPAAY
o Asta 1996717 o8 Wk FHAxY F
Qo] v=& 747 0.3mg/ ¢ ¢ 0.02mg/ ¢ olst=
FAsle AEE AR At (o], 1995).
S9E WAES ANy A I ohiRdA
Mg Aolgh W& o]g3te olFo|xa UTh(H
AL = 1994; Cooke9l Kennedy, 1981; A+
% 5, 1994; BLa B, 1987, 1989). ol& AT
BINES shtge] A4z f99 a8 #el
glol= =4 MAsee 7o 5HE 248
F glon 2L gn gled vste] $-eiviet
A o] #eje} F-ol #E AFE Bl By
sk fwijoly a9 a3 #HE 4
M frode) HFIAY e BAE o)&H
A& Tty Fysolof Pt

Fo|EAdoAM FA ] Wgh= M, B, HE
R, BEIE, BSEH, BEY BR, SEBIN,
HIETRE, BEKE 5 FRl0) B s 4
& uby) o fof] Sa=s] Bx|e o) 8- HRAR B
HEe FFdos BAFoaA 4A 71 T+
itk n=g vEE AFAATEAME Hd 2
Ag Axtgn ¢Ante] AAE ] A% B
& A7t o)FojAnh. fElvete] Ag FEAY
AN A FARe FAE AFE A= =
3 =E3 Edfdn Exadete] AAIASTH
oFt 9 Wolth. Jung 5(1985)2 20% AAt
A AAEFE AT Aede Azt oF 209 MT
/hae] Eoo] fAEw B b EE 2-51d A
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olofl= 112MT/ha?] E%o] faldrta Rilss
o g7} ARDARES AuFER FEo] d 73
S EGHAS IMT/ha olata £ 4 gloH
A Wyl oel EFRAFE 14-43MT/ha
742 B9 stA W] dEd EFRAE Eol
7] gt ARG saedie Fade Bt
1989 w&EAe] Agd w2y S Aw
Z lha@d A EH frEol oJste] 15.5kgo] A=}
10kge] <late] fAEer 21.5MT/has) E%
ol #AHIT B fAEE EFOAMD) A £F
ol A& Aio FFE 2-4kgo R HW EYFH
Azt A FAEE o] 4L 43-86 kgoll o2
A =o] AA el F{d=E an|ae of drte] £
Adna gt BEFRAS 93 AL AuiAl
B EYRAESE 62% Y 5 UL YR &=
Az 32% 7HA 29 F Ut (Yoost Jung,
1992).

ol o] AFEL AEFd T dHHRAT EYF
FAFE AR FEEY da frE2F sdRe
A 2 AEte FAd #Btds 1EHA Fn A
o il 2 B eEe FRFAAR FH
A E Wk olel Aahpol ofgh dabg At
2o JYARY Aol FY AV 2 Yk
A REQ) 70% ool FoAel A AFe I
FEFES srholl FHAZE & U= HETF
e 37 F3E Fog olFolz et
Edg nested B o Ax5 ®uk ope Aty
£ 53 248 fdlel BE 2R dFo] HY
Ax e KRl e d%E Fa glva Ated
o e B Ao HH 4] dEH<d
+iAE FeQ Rdonet F2E Aujsls mins
AR olE Rl AxF ¢ Astee &
Aol WXz JFE FEsked Atk 2 AT
Axte HAGsdeptyel g, #3449 284
Q BHAHG AT BANT ¥ w&FHEoE K&
sHA AbEE F Utk

T
2 ¥

2. Ay

ZALE FHFE AEA FEY 2AlFe LHEX
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Table 2. Sudan Grass Field Management and Ferti-
lizer Application in 1993 and 1994

Date Works Remarks
93/4/20 N.P.K application 150kg
Fused and Superphosphate 200kg

Fig. 1. Location Map of Flumes and Monitoring

Wells

Table 1. Pasture Management and Fertilizer Ap-

plication in 1993 and 1994

Date Works Remarks
93/3/6 Urea Application 200kg
3/25 Urea Application 200kg
4/8 Urea Application 150keg
5/20~23 Grass Harvest
6/24~27 Grazing 35cows
6/27 Urea Application 150kg
7/28~8/2 Grazing 35cows
8/2 Urea Application 150kg
8/28~9/1 Grazing 35cows
9/29~10/3 Grazing 35cows
94/3/10 Urea Application 125kg
4/1 Urea Application 325kg
5/19 Grass Harvest
5/20 Urea Application 325kg
6/20 Urea Application 225kg
7/8 Grass Harvest

#2sH P 1995F 68

Potassium chloride 50kg
5/10~13 Winter wheat harvest
5/13 Plow and disk
5/15 Sudan grass harvest
5/18 Urea application 150kg
6/4 Urea application 150kg
6/27 Trichlorfon application 1.5keg
7/22~23 Sudan grass harvest
7/29 Urea application 150kg
9/6~7 Sudan grass harvest
9/10 Plow and disk
9/13 Winter wheat seeding
94/3/8 Urea application 125kg
4/4 Urea application 75kg
5/10 Winter wheat seeding
5/11 Sudan grass seeding
7/18 Sudan grass harvest(1st)
7/18 Urea application
9/12 Sudan grass harvest(2nd)
10/14 N.P.K application 75kg
10/14 Winter wheat seeding

(o} 38K, 6 WA 105 AANS Bih(Ro2E
¥, Sudan grass field) 1¥€x=] (3, ¢F 2,070,
1 WA 3= AADE d7did EXZ dAsTH
AT EX|ele] EXo]&E =(Paddy), FEA
&3 (Feedlot), #}9(Orchard) ¥ #&lAl Fol
Ack(Fig. 1). gl Me eal=28kA(Dactyl-
is Glomerata), 933} (Medicago Sativa), B2
Al(Phleum Repens), Z=Z3(Trifolium Re-
pens), ME]7] BEF 2t~ (Poa Pratensis) 59]
3o Aepa Qlow ol M Sk EHZ T
g8t A (Sorghum Vulare var. Sudanense) &
Aulsta glon Agoe HMHES AFsn Ut
Bz, KD, BeSi, W Fo] WEIILS B
3} o] Balo) wgkon FaE|dx]= Table 13
20 vetdich M 2 71 REERS °F Tkn
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Table 3. Average Monthly Precipitation and Tem-
perature in Chuncheon Area between
Jan. 1993 and Aug. 1994

Precip. Temp. Percip. Temp.
Month . Month

(mm) ) (mm) cH

93/1 10.0 -3.7 |93/11 49.5 7.2
2 49.1 -0.2 12 13.0 -1.6

3 22.5 4.3 94/1 10.2 -2.8

4 83.5 10.4 2 4.6 -1.6

5 184.9 17.5 3 21.7 3.1

6 170.7 21.7 4 35.0 13.6

7 3184 22.5 5 130.6 16.7

8 1999 22.2 6 99.9 21.6

9 45.7 19.0 7 1285 274

10 13.8 11.0 8 2485 25.8
dojz FAERTY] ZAARE  olEstden
1993d 144%E 19943 89719 dAFALTF

% 712 Table 3o vebwlith sigifitiEe] 3
d& Al potst el Hiind ZF 1749
Flume & #\#sted AA& gt Flumedl= #k)t
(Stilling Well)3} Richard® #$1&A7|E HX
stol #%g ZAsAch HFAMLS 2R3 1T
kel KEFE AHE A8 Hpoto] 27 28l
soel] 4789 EHES AXEET(Fig. 1). AE
F FAYEL A 550l EASE oF 2F7d T
Hog AFAAL HAl 5E0) fle AS¥e Ay
Al o] A o AHsAUC. At FAMNE
& AFFAARAAAE Azele] oF 259 14
oz ARsGTh. FANRE 1993d 8URE
1994 847k 137047 AFHHUS AHE R
¥z £ Ice Boxoll Aste] Z9s BARH AT
A FAEAN} BAAR Suks o] SR (NO-N),
% (TP) 2 A2 (TKN)o| thate) B4 =2
th TS BARA A AT FATPAEN
7} Standard methods for the examination of
water and wastewater(1989) 9] FAof| wgir}.

3. 21 3 1@
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1993 :d9] &2 M7t Be| 23l Fiol ol
HE HRET o] BIEpol BES 4T, 1994
de 84t Al9stue 93d%d] Hla] o)
WA Holon, w3t FAT Fofz d+dd @
B2 2 2AE zte) @EE YUh kil A
Mg WS 3717 B¢ 13 (93d 84 9
d) =AY IHA Bile B TKE S8 T
Wi daezoz digrt H1 gla, o5 dRE
2 el TiRTA Ad8-EEo] WlFER )
29k #EF7)17F 229 AFEH &L 9344
43] ZA=E o 94ddx 23] TSP oY 4
ool WAIsle] FA3A| ZFch

WIRA S M T KN BEe 2 AFAEA ) A
A K BHHE B3td BSEHAT. wie
Rl e i VARLZE ol 93 7U3) 899
Mfolle s AGZE AR tfiztx) =edr]
T 3lgoen witidl 11€ee o 70cm A% 3%
93, 94 69 20¥0lE 7HE oo A Hs)
Im 70cm F=7A] &8kt vbdel] #ihe] T
Wl Ae Wil = T AN S T < 1m A
el Ao, 7HEel A e i r A B35
A o] oz YeriVIx ok #i kel
T KROLZE s 7h7ke]l e AL o] A Ho] 15
X& AHsle] AX A2 HeFo|d, HEZo]
2| A3} oF 2m ZHold] EAsIA Hikigel FHA
$3517] s Folct. whdel FHEEme P AR} )
nH i P AE 3ol EAEE olfe HA o
A Go] AYHY ZAHEE AHT F Ht+ A
Aol affell el HifHes g2l HESZ
g4lo] EAEI wheEbA Bdim AKge) B
o7 ZI7) WEQ Aoz Alggch. #&4 3N
6NN &8% A3l M= Fig. 20 Jel
Wk #&3F Alolo] £k F 4 m FEE F
At 9] Ay G B5Ho 998 2
glald 22 AstEE 37 4HA] 59 6 B
=4 Wgkog s2E Zow Aztdd. Mol
209 MTKEE #EALo] AAHAG (B
d 13} 2¥). Wifiolle 23d RSolAl #hT Ko
Zo| =Yoo Byt SEEI oF 209 Folle
#HEA 1o] Ll L& P KM T A
HENES & 4 Atk #3554 28 1o] vi2x

o ool

BEKERE S
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Fig. 2. Groundwater Level Fluctuation in a Sudan
Grass Field

Table 4. Runoff and Water Quality from the Pas-
ture (Flume 1)

Flow rate NOsN TP TKN

Date (1/min)  (mg/1) (mg/1) (mg/1)
93/7/29 250  3.056 0.191  0.470
8/2 60 2.062 0.123 0.157

220 0560  0.179  0.470

8/9 2,000 3197 5726 12.841
8/10 220 3526 0676  1.910
115 0.241 0.245 0.658

8/13 462  0.632  0.463 0.626
8/16 250 3962 0.216 0.157
8/24 60 2.570 0.038 0.125
8/30 8 1824 0215 0.628
Average 2.163 0209 0415
Std. 1.327  0.122 0.235

* Averages and standard deviations of TP and
TKN were calculated without using the two
highest measures of 8/9 and 8/10.

o 2090l A¢ Fof wet #E2H 2= 18} Re
PR $251 AANTE & 5 AU
3.2 4ol R R W Tk KE

B TEE(HSY 19k 2 B2) oA Jeht
= BT 2o MRS o) Rk wab i
Bl AER-Zo] ALEdon] ki o 4

Fastt H3% 19954 6

A& Flume 1914 39 HEfHES M FEE
KES] Arle F2 AuiEt. Y2508 A
A% JAlel {2 oF 50~300¢ /min F=Y
I BWE KIS BT BRI Baslgde
= 2,0000 /min ool #2E  wsAUH
(Table 4). 28y} #Hicdle= A @itio] Ao
Ao HERHEE A3 Zastd 771 By
F oF 30409 Folle &l FRHYYT}. BER
9 fr&ol F2 A8te25o] Ry y] Wi
25 £ vm ¥yl Ao} 199495
ol WEA SHREZY TTFA Toz sty
&% 538 Xy

AEF FHo] F83% ZHFPEe NO,N, TP
% TKNellon RG22 (TSS)3} QEs s3]
U2 TFBOD)E 4R A=, TSS)
BOD9] w2 23] 24500 TSSE 2zt 4.3
# 6.7mg/ ¢, 18] BOD: ztzh 1.05} 0.9mg/
¢ Ao 259 A tRre) pikuh Fikigol
A dEkE A g2t dde] Hol gr1BAS
HRE FHEHE0] EZd o8 ouimglon,
Flume 1o] MX€ vl2 dHoe] 24 oF 3m,
T F 30cm Fxo) e grio)r} 9lo) ot
o AR FEA B E REEAS0| YAHH] g
woll TSSe} BOD7} 24l Jeld Aoz wzsw
o 1efu 939 89 UMY HhEHE A% @
BEHERMHE] M THHARNT dgon w
obd W& TSS9} BODe| ¥2% 493 271 8
Aoz oA

S4713H%59) NO-N(ZMHEAL 5o Aaa)
X 0.241~3.962mg/ ¢ o] Ry = B4t NO,
Ne F2e f239 379 BAQo) vlzd o
B3 S R Heotol A NO,-Noj A1 A2
7159 Bx, M8, T AR RFE So

= =L 1FA (Nitrification) & wro} A1 A
o BEA M v 8] AMSEE gBo] A
&

-

Hoz omz NOAN 44e #z gugu
o Fuol M MAREGD ¥ & Qo s of
259 A= 32ubele] 48 Friolw w2,
meba] Beol 19 Wi 20kg Fof oF 70%2
WEAL AR st 19e) wdge 448
kgelm o]% st lo] ke 77} of 2.7ke 1.

Br & i Ao
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5kg AER FRAG (A4 5, 1990). #71&

2 NO-Neoz #A%H F, dF& &Y JGFE
o2 ol&Hi @& o] AF3= AEF9 I
w0 g AEFTD AFE NO~No di= zle
mTAgeR JFEH 99 sz Sto] FHY
e MK EASH: NOy-No| fidkitts TR
ol &&= Akt g7 8EHe oz
Ay, 53] ot EdS F& 3HES ¥
3ah= AMEo]7] wl i) HHER] AR oA W
AE = Adsl #9] NO;Noj FEAHoz et
HE 59t Ae AserEog olFdd, dRAy
oA g&3te Adlrd EgE o] Sl NO-N&
F2 A oA A EE NOsNo| oJ3te] x
FHE Aoz AlgHol AEe NON F=7t
A g Ao g Algdr}

A AY TPeEs 259 X ut

BE WshE Hol: Aow vehith & #2571
F2 EA ) SR §aeke A5 A
5o} 9l A$ TP ¥E: 0.038~0.463ng/9)
PR Had ¥ BEE FAAY. Tey

93 84 9Yo] R ot mhEmi ithol HAY
gtod fr2gol 438 3/ A= TP =7}
5.726mg/ 2 ZR o] A9 TP Fxoh= Hla
g 4 gle A=E =JdT} (Table 4). o] AHE
o AR &R Fol ARH &5 R
el o ErESA] Wil Aeolch. 93 8¢
1049 FAAME TP vxv HA9 FERY
aA verged, ol il %*Efﬂ zlﬁ?i FrEA
SHHE AEE Bge] A% g2 Ao Alg
#g. TP %57} 0.01~0.1mg/"t Eolx, T4
A HERLE FAAYIEY FEStH(REXR
o], 1991). U—I'EV“] HEA fE259 TP 5=

& 493 wob BHIS AR AF FYRTH K
Rol HERLE FUT 5 Ut FRT FRolo.
53] £92 AXW f2o AR TP Fut
F43] Z7kskd A ARAE ARSEE 3
8 Z7Kach A ol AAEe] Urkw v}
£ w504 BA=] Bel Rgesiol BE |
o8 r} BEwlel EWHORE A7 TP Rl

Fol 70~80% old& ¥ F AN (HHUE T,
1992) itz TP SIS ERe] FdsiA &
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e,

B4 BANN GE2HE 4259 TKN ¥
T 0.125~0.658mg/ 0 = HwA QAT 1
#Au TKNE TP kol vpvlAl2 Sk 2%
W ZEo] WAL {2 dFEe] ¥ H &
2o 749 g= TKNO :%7} 12.841ng/ ¢
o] Z3ith(Table 4). o]i= A RWE &EE9 HHiENH
o 93t A HN BEEI EER7E EutEo]
TKNe| $E8 Z7H71: Roz *gzmc} #2
Foll EgtElo] e AwES < FHEH
Krpe] 3 BEE Folil, *’“ﬁmé =715}
7] o] TPo] 73$-8F #ol £ F-2EUE=
AXH BFo| A= EMEEe] TKN §30] 5
Qffiimes B d A A9 2 ¢ & o
& v EE FENKie] TKN KRS =9
gjof & Zojc}.

T RS FEog2 WEA
g AAER Rale FE3 AR E
novt &2 AEy 54 FRFHA %*é% ghet
iii At (Table 5). z|8l=2] NO;- N2 5=
B #2719 93d 89 2493 943 89 299
ZAANE AYstne AsrEy A Fe Fo
FAgle] vind dAHS F=E Bd. 99 F
ZAA7 e FEE HAAL BEHo] nfEAA
NO;No| 5% RolzV) WEo s Aztect. %
23] 3}l NO-N $5= 2.452~6.595ng/ ¢
U2 {2579 NO-N & 2.163ng/mé Rrj=
R} Egth XA NOFN FE7h xaisel
FERD A ol A5t SEHo] AwS
HEAENA 2ae 42 £REE B Eo)7)
7t Aga e nz ugE Boly Bl <
BIEERC <& st =7 dEez AlRE
o e AstpEd 2F 4 XdeEe NO-
N F=71 Hl528 ol NOs—N°1 Brol20]7] of
Bl srhol] F3to] gtElmg A F 253} njgE Y
Qofrolut o REEML FHS wol Aarfxg
5o 2 WEo] HA| G 7 Astrs) @A
2 Aoz AFEA olFol E 5 W &
o]t}

ol TP sxv #Hi FAES Zold ut
2t B2 zpolvt I BEA Alele] H@ TP



Table 5. Groundwater Quality in the Pasture.

Date NO3-N TP TKN
(mg/1) (mg/1) (ng/1)
Wl 1
93/8/16 2.660 0.490 0.282
8/24 0.431 0.586 0.470
94/7/4 3.336 0.026 0.014
7/18 4.564 0.104 0.093
8/4 6.167 0.122 0.112
8/16 4.359 0.018 0.142
8/29 0.120 0.019 0.859
Average 3.091 0.195 0.424
Well 2
93/8/16 4.744 0.014 0.094
8/24 2.778 0.057 0.031
8/30 2.452 0.043 0.125
94/7/4 6.595 0.048 0.014
Average 4,142 0.040 0.066

FEE #5419 vt #5H29 FERRU O
5 A% EUch #HAHlo] ¢ AN L
I BEF27 2F FL #TPKAA SEFHI
J&e meste B o, §718S A& WY
A zAg EgxAd Ay F7]A(PO-~P)
& EFYrtdl F&ol Hol A3tz o] Wz
FE w5 WAL 245 TP 327t ol g
ojmsta ot Bs=¥ A TKN9 mEoM=
vehgth. #2 $39 AsRe dEYor s
o ke JehiE 58 TKN 5 &2
TAE@EAD A BiHEE BRFIA 0.014ng
/A 11l2mg/ ¢ 7bA  AEHAG. 2y
19943 79 49 2% 0.014mg/ 0 = 94 Hx
o] BEFH 2 d:Fo] T8I FHEHA ZE -
AN eprt &&= #EF FH NEHUF
7} £28 Zo2 Alasa geprs TKNe| =7t
o oz AztArh 94do] 13w HHFT ¢
AU BEAH20)ME TKNe %% 0.014mg/
02 AZH1Y gL g o #5F1n Y
olf2 TKN ¥=7} #2 oz Azdn. o&
F HA2eEXE AY3td #5319 Ha TKN
FEE 0493mg/ ¢ o]ln BEA29] FEE 0.083
ng/ ¢ & ¥&319 TKN 5=7} #5742 Hr} of

BCh

B2k H35 1995%F 6A

6ul g EA UebuTh ol A 2 FRUF %
#7F b s T8k B vAlE LgEEkel 2
& oaA=ln FE7] dgEoltt. wM TP
TKN& A34g wet o]Fstdas sr} s
I EE BYFT a1, v NO-N& T
KIge] geolol #Aglel Askpst A AHf-=ol
o]FHi AFol ettt o]t & oz =
& BIRT B JEEE Gl B9 gl
AME NO,-No| BEuiska} A fFo A wyste]
BEst7 e ea B = o2 FRER
st 5EE #4S JHAa Ageta Aok

2 A7 fdote EFe] AHEER BARE
o] B N KE B wiEE o] NO-N
g A3 718t BREEES F71EHEE EYY
BEEM o3l A43s] AAE & Aol FH MK
o] KHoNE dFo| vlu g oz Alrdd.
T ote] Edel Wnd HEAR B
Edoletd, FAlSE Fob A2 Hld% ik
itio] Wol A3 HiL FE25] H el ol
& Z+Eo] A ES I BERERS] U9 WK
U ARE SHHET LHEAS] dY KRE F
o] = itdt o]Fo] maEn, KXol HE
fERS EFdAe aEfpfiRg viad ¢ glo|
ol oo M7t WolAn edEH] AAd
G gk gt Alzte] Ag ¥t 53] HAP %
Aol 4% HEA L] B¢ ARH K259 W
WHe Y 27) WEd FL Fol BEmiEdT
dqHE o B LEELE dFE oFE F
th olE LEEHEC] A2 ARE FYUHY
of apdsh= 71ee] ANdo] AdstA Hasy,
T oE B3] UEA|e £l FEHOE FH &
278 AT 7 e AHE HAHd TAEAE
g solok gt

o 3o

3.3 #iho| MHM #Ek X #TAK KH

FRERE Bl e a2 E A
stk FA% eust: fEd AEE 49
#EE ol BEe] T4 ofF e ik @l
€ Ao ARHUY. URt il HEKEER A
FE BEZE o= AE7A] dAste B¢ 4t
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AR} gatio] Hlont, 8Al Bl el
Astel o 60% Axel AH7 AF5D A
o9} o] gy}t :=H Al Sy LB
= sk dal SubER Eala mERBEYT
zygo g AL guagag &9 Helx1 AF
o] ke A BAEX gokrh 2 &
el F=7F AAX (F 6,843m) Mkl it
Higoz F&Fe dFo) Yoy, o2 sty
ExF¥o At TR 3° o) He AF
B F&57 dEe g FFEHo g2 AgdAe
& Rill Erosiond] &#o| 718 ZAEHUT. %
2 o] Ege HEV} wol £3H Y FHER
BEd 2 Yolojx] F5AF7) vlnE Ao &
2% WEA Rus gol ¥ AY. FeAEt
Ze BeE FEFol Agten A=t E4F
s2% gol 9319 89 999 LA HithEel
2,200 ¢ /mindl] @3}gith(Table 6). AT =
# 9] AAE BFor BE 1~2° Fxe] HAQ
& mejdte] B o, ojRRe] A o] oK
g Axt Ae Zdx Kde] A9} doAE
TA] AGE ] EfAo] EAE Fo' A}
afnz olo] that dAel diyo] FHsA 8+
Act. HERAS LERK A= ZAVE HAT
=k F3Eo] gtk ERFA A fAEE
7vEo] §71BA, AEEE, 183 BHEE S
o]3t A1) Qd o7 BUEfr tig Aol
ol WAl Ut e AEA et 84
Bolr} Hitt. olol] whel EAiEEEAME Hla
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Teble 6. Runoff and Its Quality from the Sudan
Grass Field (Flume 2)

Flow rate NO,-N TP TKN
Date  (1/min) (mg/1) (mg/1) (mg/1)
93/7/29 180 3.056 0.191 0.470
8/9 2,200 1.793 0.643 1.034
8/10 380 4.137 0.871 0.908
68 2.174 0.614 1.660
8/13 300 0.550 0.674 0.971
Average 2.342 0.533 1.009
Std. 1.348 0.197 0.426
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Fig. 3. NO;-N Concentration Changes in Groundwa-
ter of a Sudan Grass Field
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Table 7. NO,-N Concentration(mg/ ¢ ) Changes in
Groundwater around the Sudan Grass

Field

Date Well 4 Well 5
93/8/16 0.282 3.582
8/24 0.312 1.836
8/30 1.083 2.100
94/7/ 4 0.316 dried
7/18 0.481 dried

8/ 4 0.931 6.253
8/16 0.425 7.240
8/29 0.363 3.560
Average 0.524 4.095
Std. 0.308 2.199
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Fig. 4. TP Concentration Changes in Groundwater
of a Sudan Grass Field

Table 8. TP Concentration (mg/ ) Changes in
Groundwater around the Sudan Grass
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Fig. 5. TKN Concentration Changes in Groundwa-

ter of a Sudan Grass Field

Table 9. TKN Concentration(mg/m¢) Changes in
Groundwater around the Sudan Grass

Field Field
Date Well 4 Well 5 Date Well 4 Well 5
93/8/16 0.216 0.076 93/8/16 0.517 0.470
8/24 0.215 0.410 8/24 0.063 0.063
8/30 0.564 0.360 8/30 0.595 0.407
94/7/ 4 0.056 dried 94/7/4 0.057 dried
7/18 0.411 dried 7/18 1.523 dried
8/ 4 0.235 0.228 8/4 0.215 0.495
8/16 0.036 0.033 8/16 0.141 0.314
8/29 0.051 0.035 8/29 1.160 0.251
Average 0.223 0.190 Average 0.5634 0.333
Std. 0.174 0.168 Std. 0.545 0.162
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