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Abstract

We have examined the runoff characteristics of nonpoint source (NPS) in fields. Two monitoring sites were equipped with an
automatic velocity meter and water sampler. Monitoring was conducted at fields 1 and field 2 during the rainfall event. Ten
rainfall-runoff events were monitored and analyzed during the study period. The results show that runoff occurred if daily
rainfall and intensity were higher than 40 mm and 1.6 mm/hr except a few extreme rainfall events with very high intensity.
Runoff of field 1 was approximately twice of that of field 2. Event mean concentrations (EMC) and pollution load of analyzed
water quality indices were also higher in field 2 than in field 1. Especially, TN load from field 2 was 75.4 mg/m2 and was about
5 times higher than that from field 1. Analysis of Pearson correlation coefficient of water quality parameter indicates that
besides of TN all items in fields 1 have tight relationship respectively (p < 0.01). But those of fields 2 have a significant (p <
0.05). Estimating units loading of NPS, we suggested that variable such as soil texture, rainfall amount and intensity and slope
were needed to be considered from agricultural landuses. The results of this study can be used as a basic data in the
development and implementation of total maximum daily loads (TMDL) in Korea.
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Longitude/latitude Area Slope Soil texture
Field 1 N 37° 557 59”7 [E 127° 477 08" 1,276.6 m’ 32 % Sand
Field 2 N 37° 557 597 [E 127° 477 08" 8605 m’ 275 % Loamy sand

Fig. 1. Descriptions of monitoring sites in Chuncheon.
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Table 1. Daily rainfall frequency analysis with respect to 10 mm classification in Chuncheon city region
. . Yearly total Event mean Cumulative Class Cumulative
Daily rainfall calss Frequency . . . . .
(mm) %) rainfall rainfall rainfall proportion proportion
(mm) (mm) (mm) (%) (%)
0~10 72.42 198.95 2.75 198.95 15.32 15.32
10 ~20 12.81 184.92 14.44 383.87 14.24 29.56
20~30 597 146.69 24.58 530.56 113 40.85
30 ~40 4.03 139.92 34.70 670.48 10.77 51.63
40 ~ 50 235 103.31 43.87 773.79 7.95 59.58
50 ~ 60 1.94 105.93 54.73 879.72 8.16 67.74
60 ~ 70 0.84 53.86 64.22 933.58 4.15 71.89
70 ~ 80 0.73 55.08 75.11 988.66 4.24 76.13
80 ~90 0.71 57.12 80.48 1,045.78 4.40 80.53
90 ~ 100 0.39 37.71 96.00 1,083.49 2.90 83.43
110 ~310 1.49 215.20 165.67 1,298.69 16.58 100.00
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Table 2. Comparison of rainfall and runoff coefficient at the 2 fields

Rainfall ADD’ Rainfall Rainfgll Fie | Field 2
date (days) (mm) intensity Rung)ff Runoff Rung)ff Runoff
(mm/hr) (m) coefficient (m) coefficient

2008/06/18 5.3 84.4 5.2 5.44 0.049 7.54 0.109
2008/07/02~03 2.9 45.6 1.6 4.10 0.069 5.37 0.144
2008/07/12~13 6.5 64.2 2.8 1.57 0.018 2.25 0.043
2008/07/19~21 2.6 131.4 2.7 11.12 0.065 18.35 0.171
2008/07/24~25 2.7 239.4 6.5 103.5 0.333 126.22 0.645
2008/07/30 2.9 40.4 11.5 6.78 0.129 8.36 0.253
2008/08/02~03 2.5 69.2 33 15.19 0.169 15.07 0.266
2008/08/18 1.9 59.2 4.6 6.88 0.094 9.49 0.198
2008/08/22~23 33 86.0 3.0 6.25 0.056 7.39 0.105
2008/09/01~02 8.7 59.8 2.1 0.28 0.003 8.90 0.182

"ADD : Antecedent dry days
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Table 3. Coefficient of variation of the analyzed water

quality indices (Unit : %)
Item COD¢:  BOD SS TN TP DOC
Field 1 273 25.9 82.2 63.3 39.2 25.6

Field 2 54.2 35.8 1212 74.0 67.6 379
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Table 4. Comparison of unit roading on crops field

(Unit : kg/ha/year)

Item COD BOD SS TN TP References

Crops - 26.8 1,066.5 7.7 4.8 Kim et al. (2002)

Crops - 18.9~19.8 348.4 ~364.0 6.6~7.0 0.516 ~0.542 Lee et al. (2001)

Crops (291.6) (225.1) (662.8) (24.7) (10.7) Won et al. (2009)
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Table 5. Pearson correlation coefficients among the variables

Flow SS COD¢, BOD; T-N T-P DOC
Flow 1 0.643" 04317 0.397" -0.145 -0.020 0.329"
SS 1 0.623" 0.314° -0.002 0.355" 0.300°
COD¢r 1 0.439” 0.032 0.119 0.387"
Field 1 BOD; 1 0.048 0.057 0.866"
T-N 1 0.416" 0.109
T-P 1 0.024
DOC 1
Flow 1 0.460" 0.513" 0.376" 0.066 0.325" 0.258'
SS 1 0.363" 0.384" -0.055 0.233 0.350"
COD¢: 1 0.789" 0.205 0.265 0.694"
Field 2 BOD; 1 0.138 0.238" 0.812"
T-N 1 0.338" 0.042
T-P 1 0.263"
DOC 1
" p<0.01, " p<0.05
4.8 2 EHT25
2 AFNAE HAE gxT F e T 1% 1YgA F AAS, AGE, ol5E, A9, 454(003). LPU =
AAAS WET & e T 29 F9A HPLFED Aok FALRRHY F¢ FEF EMC #3 24
FE54e 2 2AAY 2989 FEE FE5F 7;;?;;7%?7?’5"7?;; 56), . 76070,
o MeH EMCE gasich ¢ 29 TNS ssol pmce 0 oo B AU AB Y s EC0m) T #e
; ; EMC 5%9 5AE 8B4 9 g7} ggaqdediy
1R 24 JEEeH, o9 FEAANE FAR 3 =2 HZERA G U FFF =3, pp. 105-108.
FE BATh §EFL 40 mm oG] FeoA TAEAS AXT, AG9, 239, 843, 2232006). 2o o3
H, =g 7128 S We B934 E 1.6 mm/hr ©] T2 HHAY AEEH. gFeF g, pp. 104-110.
delA fF&o] TASFATE FEATE T 2014 <ok 24| B, A, #7149, dev, 3$702002). 3¢A 9
o4 E=A JeEod, T AY % MIYRALASY F 9 A v dd #E5Y 9 A998 24 O
$PEGE = ABYL B2 F G WARHY o9 FEE S5, 24(11). pp- 2019-2027.
Reldmgn)e 8 204 A Uehgonl, 3 TNy o oo STECN, AR g e cueds
o o m e e - EMC % Hoi% 999 4%, #Fud F7EFF99
AratEe 180 5 ol ¥ 754 mgm'E A 21, 2006), pp. 631-640.
HA ol EY 9 FAte] zoloA 2AstE Aew Aold, 1ML, o8, AFH(2006). FH LEE2 Z¢
s, st s A B 29 A9 AA 1Y B #E59 EMCs 2 #% R3F Q. gaEFST =
FAFAE G718 2 229 =7t 52 FEIY HH =&, 26(2B), pp. 225-231.
9 o]88 AL oARFIEY o= HS AR Ao A, ARAF, AFY, A 5004). =9 FFEZ v =
dotAc A A (kghalyr) s FRLISIEAGY & f';(ol) %*é3?j4j€%§§} 758N, AN 3}E] ],
48 dgfes Agalde Be FAd BE ASE  au T lisee ad uAe wgegad 9w
BT, 2 AT FE0] YAT oS LS |, FYled 7L =EF, 10(10), pp. 139-149.
gk 13 7 29] BODY 999+ 47 749 13.5 kg/halyr W78 ol%E, $dA(1997). EAAGHAMY HALY

A 71E9 AU 33%7F #hste Aoz Jehgth

ge A99E AP AT Aol A, 39,
293%, AN Sol nd® FAY Aol AP oiol
@ oz woEn,

BN ZZANYAAE  Fo ud
B33 Eco-star(FAME 11-7-6) I
FPHAFUL old ZAE=HY

23PN RSeS| M2A HsS, 2011

4 FESHA FF AT
13(1), pp. 79-99.

THHY dFEFF T} A,

AAA, ARG, YHd, HEE, FEs, 4B8A, HFU
(2010). 7t FA A9 v|HeHEL FEEH. #FE
F A=ESF 5 X, 26(3), pp. 474-481.

AsA, AE(1990). =014 AA E A9 =S FF

A, FF3F &5, 9Q2), pp. 133-142.

Ag A5, o)Ag, AAY, 42, AAA, HLE, F
W (20102). 8H5E, FQ5E 2 £59 AH99Y B¢

Al HF o9 ER
26(3), pp. 507-517.
Ag, Ads, HEE AMAA, oA, IEA,
(2009). JAZZL71e 3t NIEF EFHAF

$254. 7427 dFERF A,

A5
| .
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°
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AAE Ws- FEF 8] 4], 52(3), pp. 31-38.
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