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This study was carried out to produce the characteristics of polhsant loads caused by a cherry tree plot as a nonpoint
sources(NPS) unit in agricultural areas. The relationship between rainfall and runoff didn't show a good coefficient
with 0.5. Despite precipitation amount was less than 20 mm, runoff occurred with 0.5 m® because of high rainfall
intensity of 8.8 mm/hr. In contrast, runoff was not occurred when precipitation amount was 47.4 mm in one case. In
that case the primal effect on runoff was not precipitation amount. Correlation between load of pollutants such as
BOD, COD, TN and TP and runoff volumes showed significantly positive values which were more than r=0.92
for all pollutants except SS(r =0.71). SS could be a proper factor for estimating pollutant loads of BOD, COD, TN
and TP because of a high correlation more than r=0.73 between SS load and pollutant loads of BOD, COD, TN
and TP. Both Organics and nutrient pollutants could be reduced if we control SS in runoff. The highest concentration
of TN was detected in the event which was affected by fertilization activities directly. Therefore fertilization must
be considered as a function of impact parameters on TN load in agricultural areas.
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thdmlel 9], 2009; Kang et al, 2009; Kang et al.,
2010). BoHHel 23t LEFFE A4S GAIsEA H|
HegYel 7Idsks LEEF Ao ¥ B o =
aAo] ZFx=7] AsidEs, vdeddd tE B
EAle fEvet & ol A7 FRoM FedA
Eolz A7E Yok (93] o g, 2004; o
9], 2008; Dillaha et al, 1989; °)X|ELL. 5, 2008). ¥
50] gt $7AG0NAM9 s E Aslgre e
HIH Lol A= fE59 20 AuijE
Ho, A¥E A998 Bzt o 232, QP9EHY ¥
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o2 FEE BAN olFd AFHA 9L vixle 7152
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20104 10971X) SAIH % 1863]¢] 719- FolA] 14981¢]
Z3APE s Aol o3 wAse AERSE =
ARSEAL, AR gl B SiEhY A& AR
At 374 EY 9 BAATE ¢ 7 e AR
522 (Suspendend solids, SS), 7199 EH ARXR
A E-8}21k4 @ T (biological oxygen demand, BOD),
BOD, 3+8}2 2+~ 8@ chemical oxygen demand, COD)
g BgdslER ] QA2 £ Axtotal nitrogen, TN)S}
%9(total phosphate, TP) 5-& £413le] H|H Q. FuAlol
v Z1EsRIAele] AAAS Esiaat Esict.
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ZAPE B9 vl AY dPshe BUEANIA =
N36°32'52.5”, E128°47°48.47°)) $1x)818] B4 634.7m?,
7AAE 83%2] 54< vepd) dhdxIge A¥A 59
AgoZ 7kpel o8] WAlshs fEe FEL 2 3
A} Aslre] 4 A7HdE R FEE wFIcH(Kang
et al, 2010). B7717k& 20093 19HE 20108 10271A)
73S DR, A Bk e £ 3
Fe& o LG22 tidt RUEHHE AAEIE) 3%
7t BB AlZMEE Bg7e] 7 e A9
71(Environdata weather station, Raingauge, RG 20,
Australia)E 018514 S SFSAL, fgol 2
£ NZERE 25547 (Flo-Tote3, USA)E oF&3le <
< 339 &, EFREVIE ©188 7 fle 34
Fe fEo| WAshe wolle vlojAd fEFE ol &
AR LPre] AT

FEF AEE A T 79T Wk ss,
BOD, COD, A4AIBRIE 2 TP 59 P58 B43]190H,
2ol wle} #5159 5 5 (Event mean concentrations,
EMCs)9} Qg4 818K (Total pollutant mass, TPM)yg ARt
SIATHEHSE A, 2009).

_m_[[oC4 scon,

EMC )

Vo [oa 204,
M :the total mass of pollutants over the entire event
duration (g)
V:the total volume of flow over the entire event
duration (m®)
t:time (min)

C;: the concentration of pollutant (mg/L)
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Q,: the variable flow (m*min)
A;:a descrete time interval (min)

TPM (Total pollutant mass) =EMCs x ¥ 2)
a1 « g
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Table 1. Rainfall occurrence vs. monitored events.

Rainfall Occurrence Monitored events
fange  rainfall percentage percentage
(mm) () TOAUENCYT o frequency T

O<minfall <10 292 121 12,5 121 100
10<rainfall <30 712 42 304 21 50.0
30 <nainfall <50 428 11 182 4 36.4
50 <rainfall 913 12 389 3 250
sum 2345 186 100 149 80.1

*percentage in occurrence :

rainfall per rainfall levels

Table 2. Characteristics of monitored events.

F75-3 2345 mmATt FAFEE ESPH Table 1
o) Uekd uie} 720 10mmelst 1213, 10mmEF 30mm
o8} 428, 30mmE3} S0mme}st 113, 50mm =3 12
3|2 ZAFI 10mmelsle] 7o) AsrE A
Ae] 65%S AR FFezE 13% sigeh A
A PPse FEFe 08 E XES) niXe A
A7) olg} e W, A Eoko] QFEH] JE .« §4
g Aoz sXE 5= ik 4 2 ATE 2T 9
& 2UEE 9182 10 mme)3IME 100%, 10mm
%37} 30 mmo|8lelAE 50%, 30 mmEF} 50 mmo| 5]
AE 36%, 50 mm 2FAME 25%2 53459t

FET WY nx=s 2REY

ZAZE FQE SRRl ol 4] g 1Al
thal WL}, 7493, NAPTF$LSHADD), 574
T 2 FE%E Table 2o VERNRUTE 10 mmolstel 735
2o fEgo] P FA YorF 10mmEH B4
o) ek AnE Vehiith 729 11.0mm~68.6 mm
o] Wsjoln], NPEFLAFE 07U 130Ye] HHS
UERNIE &, 10mmel3ke] 7k ekl Aes £

Event #01 #02 #03 #04 #05 #06 #07 #08 #09
Date 3/13/69  3/21/09 4/20/09 4/21/09 5/12/09 5/16/09 5/21/09  6/9/09  6/22/09
Rainfall (mm) 12.0 250 204 19.6 206 40.2 68.6 226 110
Antecedent dry day (day) 130 7 28 3 16 3 4 19 5
Rainfall intensity (mm/hr) 1.t 29 1.8 3.1 3.1 2.1 4.6 2.4 1.8
Runoff duration (hr) 0 0 0 0 1.4 10 0 0
Runoff volume (m®) 0 0.200 5.99 0 0

Event #10 #11 #12 #13 #14 #15 #16 #17 #18
Date 6/29/09 7/2/09  7/7/09  7/17/09 11/8/09 2/25/10 3/25/10 3/31/10 4/26/10
Rainfall (mm) 13.6 244 62.0 15.0 13.0 344 17.6 14.8 21.6
Antecedent dry day (day) 6 2 0.7 40 13 23 5 24
Rainfall intensity (mm/hr) 40 12 6.0 26 1.3 2.1 1.1 0.66 11
Runoff duration (hr) 0 0 3.7 0 0 5.5 0 1.2 0
Runoff volume (m®) 0 0 2.57 0 0 0.550 0 0

Event #19 #20 #21 #22 #23 #24 #25 #26 #27
Date S7/10 5/22/10 7/2/16 7/8/10  T/10/10 7/16/10  8/29/10 9/6/10  10/3/10
Rainfall (mm) 474 63.8 19.2 11.4 20.0 28.6 19.8 31.8 224
Antecedent dry day (day) 19 2 16 5 1 4 3 7 10
Rainfall intensity (mm/hr) 1.5 1.4 0.92 3.8 3.6 0.92 8.8 033 2.1
Runoff duration (hr) 0 12 0 0 0 1.4 0 0
Runoff volume {m®) 0 0.280 0 0 0 0.510 173 0
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7} FRQAPIOIA A& fETFE XS APRE
EMCs(SS, BOD, COD, TN ¥ TP)¢} 2@Ede B4
Falge] digk ASS AT FAVPE QE9ER
gk EMCsoll thsled Table 390 YERNST 24 0¥ &
A EMCse $S(7.53 x 10 mg/L~343 x 10°mg/L), BOD
(6.15 x 10 mg/L~7.69 mg/L), COD(1.45 x 10 mg/L~3.07 x
10mg/L), TN(4.17 mg/L~2.67 x 10mg/L), TP(1.135 mg/L~
1.667 mg/L)el B2 ENEHAT. LA5EY] =g
AEL $SE= 103, BOD(Event26412))ek TNS 1001,
CODS} TPE FYFFELE AL

3, FEF F 098 FUFIIL Table 400 1+
Epd wle} Pt} FeAPE QEREFES $S(2.10x 10 g~
1.61 x 10*g), BOD(8.97 x 1071 g~6.08 g), COD(7.42 g~
945 x 10 g), TN(2.04 g-3.87 x 10 ), TP(8.280 g-6.833 g)2]
HE2 BAHAY. 2d954Ee $EHIAES SSe

Table 3. Summary of EMCs data in monitored events.

P & Runoll {m’)
g
g # Fwem S5 BOD COD TN TP
£ " (mg/l) (mg/l) (mgll) (mg/l) (mgl)
$ ' #06 343x10° 444 367x10 1.01x10 1.338
m‘; #07 269x10° 161 158x10 647 1.141
f‘g w0 B Raislall vy i #12 215x10° 233 3.07x10 482 1.667
§ L #15 2.17x10° 769 18710 1.18x10 1412
§ z #20 753x10 3.82  292x10 267x10 1156
o #25 258x107 518 266x10 417 1626
< P #26 753%10 6.15x1071 145%x10  7.82 1.135
€0
% Table 4. Summary of load data in monitored events.
w
Event SS (g) BOD (g) COD (g) TN (g} TP(g)
3 #06 692x107 897x107 742 204 2702x 107
§ 8 Rainfall taiity mmihes
g, - #07 161x10° 599 945x10387x10 6833
§ #12 561x10° 608 800x10126x10 4343
§ ? #15 120%10° 424 1.03x10 650 7.791x 107
& i —1
3 ¢ SRIRWUBH DAL BUSRI BB (W R8T #20 2.10>10 107 813 745 322010

Event o,
Fig. 1. Precipitation factors on runoff.

136310 212 8280x 107"
251x10135%10  1.965

#25 131x10? 263
#26 132x100 106
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2 8] e FEAE veRdT) e 8% BEYe] B
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] FBAFE 070 ©ol31e] FoZ AR FE3 gho
Z AP} oleleg ¢ 5 Siek e st 2
E270o] e BODS] d3Als- 0.710] HAgho = 1
ERStL SS, COD, TN B TP} AJ8AIG~= 090 o<l
w4 Fs g AAE HES Z54, SS-BOD (r=0.73), SS-
COD(r=091), SSTNr=094), SS-TP =09502 &R
FE o8 FEI 7IXE Bl Ao wnhed),
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Fig. 2. Positive correlation between pollutants and runoff
volume.
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Fig. 3. Positive correlation between rainfall and runoff
volume in the case of a sweet potato plot(NIER, 2009).

- iR ApiKE oo - 405

2338 7E §Y

FUES) TS AeMe FHEY QS St
A717] il B Bl vEE olgdt. BEYEAE T
59l 8910 we} AaslghEe] AL golst, ol&2
4 pArgel 2R A8lE ob sk Fith 53] 573A
BEE] 71 35 o AR Soe AE
&7} olgAe] & AeR RuHFT SIThelXNEL E,
2008; Kang et. al, 2009). 2iH3E4E PG A
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3t Event#200] -9l TNo| A3 360mg/l, EMC
26.7mg/L, A 338 mg/LE R} ke #HAz1e]
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Fig. 4. Nitrogen compounds (a) and Inorganic and organic
nitrogen (b) for monitored events.
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Fig. 5. Concentration change of pollutant such as $S, TN
and NO3-N with accumulated runoff time,
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F $AtH(Fig. 4(b)).
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