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A Study on the Farmstead Management in Small Agricultural Watershed
using AGNPS model
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Abstract

The purpose of this study is to evaluate the effect of stream quality by the farmer's
livestock wastes management in a typical small agricultural watershed. AGNPS model has the
capability to adjust the level of pollutant load from farmstead and the fertilization level of upland
field. A small agricultural watershed(4.12 ki) which has as livestock farmhouses located in
Gosan-myun, Ansung-gun was selected. AGNPS data were prepared by using Arc/info and
Idrisi. 4 storm events in 1999 was used for runoff calibration, and 2 storm event which is
measured in hourly~base at 4 locations along the stream were used for water quality(TN, TP)
calibration. Model’s behavior to streamn quality for 3 cases was investigated. First, the variation
of pollution produced from the cattle shed affected little to the stream quality because the cattle
sheds were roofed. Second, the good management of ground in farmstead affected to stream
quality with 11% and 17% decrease in TN and TP, respectively. Third, the reduction of
fertilization level to upland field affected to stream quality with 27.2% and 38.5% decrease in TN
and TP, respectively.
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Fig. 3 Flow direction map Fig. 4 Feedlot sites in the watershed
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ZALY] £53E 23 A9 AngFEe] w9 edEAY HE I 29Y9Y AFE 4

EFA=g

2. 289 34 9 JF

E A7dAe 289 miAEsE A 7IEA =4A dX(eye fitting), FAATF L AAA
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Z8 2o X} B & AgS JERoY dAE 53 AHE BYth

Table 1. Comparing simulated runoff results with observed data
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Event | Rainfall | Duration Discharge (mm) Relative
AMC EI(L) error
(yy/mm/dd)| (mm) (hr) Obs. Sim. (%)
99/05/18 | 235 20 I 6.94 18 30 )
99/07/29 | 1229 39 I 8654 | 569 60.9 6
99/09/05 | 350 13 I 13.01 3.1 68 55
99/09/20 | 2519 80 0 | %575 | 1853 2047 10

SAERNA UAET M & e FAEtAY Fdodeln, 1 gdgoez LAy A
HeELE eyt 2 FoA 4wl ddedadi] 43S wE WS Feedlotd] FAF © 3
2 FAlol A wiE = TN, TPY A9 €22 vertoy, ¥ Au|$Ee Wl & TNH TP
9] ¥z ¥4 A= Fig. 5 9 2ok Eﬁéel 24 9 A543 Table 2 & 2l FollAlgl o)
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Fig. b Sensitivity of TN and TP by fertilization level

Table 2. Comparison of observed and simulated TN, TP {(Unit ‘mg/L)
I 99/05/18 B 99/07/29
TN TP TN TP

Obs. Sim. Obs. Sim. QObs. Sim. QObs. Sim.
1 6.21 1.19 0.11 0.05 3.04 0.88 0.05 0.05
2 6.15 373 0.15 0.87 3.10 1.64 0.01 0.30
3 6.44 1.21 0.30 0.05 1.70 0.90 0.18 0.05
4 6.95 436 0.48 1.09 1.73 1.92 0.02 0.39
5 5.02 1.21 0.18 0.05 2.83 0.89 0.14 0.05
6 3.33 4.28 0.20 1.07 2.85 1.9 0.32 0.40
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Fig. 6 Sensitivity of TN and TP by the existent and the non-existent of Feedlot

L 457t ¢SM(EAZAE 24HAE d9 sd F2EY W3t

LHEHS B¢ Table 35 o] FAXAY 3P| A& A st &30
+ H E7APY TN 213mg/L(100%)A4  1.94mg/L(91.1%)E 2
0.46mg/L(100%)91 A 0.40mg/L(87.0%) 2.2 43ttt wetr] AR o] 4FUE THEE Ao
Aol sAFd Adel vlud ge 4% T Aoz wddr

Table 3. Variation of TN and TP by changing CN in Feedlot (Unit :mg/L)

. Farmstead Pasture
Site N TP ™ TP ]I Feedlot number
1 0.88 0.05 0.88 0.05 14
6 8 9 10

2 L77 0.34 164 030 AT

4 2.10 0.45 1.92 0.39 5, 18, 20

6 213 0.46 1.94 0.40 2,3 4, 13

Average! 1.72 0.33 1.60 0.29

S

CFAY] 2 ERNA BAHE LHEES FAaAE Al W f4E89 W3
A #E% WA wE A 9 W3 Table V& HW TNS £53L 183 ¥&
3 &7 AP (WSH)S 2.02mg/L(100%)91 4 1.87Tmg/L(92%)Z #4231 TPE 0.43mg/L(100%)
A 0.37mg/L(86%)2 #HA3dtel TN, TP BF oj= A% gasts 4% 534 b gdey
A FAETHY 249 T F99 FAFH N QgL FE Ao wddrh

Table 4. Variation of TN and TP by ground existence (unit :mg/L)
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Station Ground No ground
TN TP TN TP
1 0.88 0.05 0.88 0.05
2 1.73 0.32 1.62 ’ 0.29
4 2.03 0.43 183 0.38
6 2.02 0.43 1.87 0.37
Average 1.67 0.31 1.56 0.27

3. AB e WA Aed H FEEY ¥

SN s NHHERTS Bl B89 ALY A¢ AMlEte FEdd @& TN, TP
o 3H 289 W E wotsly] 9ste, AA FeEi<d Level 2(TN 100mg/L, TP 40mg/L)e| A
Level(TN 50mg/L, TP 20mg/L), Level O(TN Omg/L, TP Omg/L)2.& Av|$<&E8 TANASE 35
9] 31" xH¥ TN, TP W3l3e Table. 5 & Zoh 549 18949 A$, AMulFEES Level 2004
Level 1, Level 0.2 ZAAAE d F9&F6H)NA S TN 6.06mg/L(100%), 5.17mg/L(85.3%),
4.28mg/1(706%)2 ZA3tq o, TPE 1.45mg/L(100%), 1.26mg/L(86.9%), 1.07mg/L(73.7%)Z %
239tk wekr, AGNPS 2802 3tHe] 3 S 23 Ay Au|FFo] 2F AFd A 9

Fe Fx Acw geotgr,

Table 5. Change of TN and TP by fertilization decreas (Unit ‘mg/L)

99/07/29 99/05/18

Level 2 | Level 1 Level 0 Level 2 Level 1 Level 0
TN TP TN TP |TN TP |TN TP |[TN TP | TN TP
088 005| 08 005|08 005|119 005|119 005 | 119 005
164 030| 164 030|164 030 |373 087 (373 08 | 373 087
210 044 | 201 042 {192 039 | 560 136 | 498 122 | 436 109

6 |220 047! 207 043|194 040 | 606 145 | 517 126 | 428 107
Average| 171 032] 165 03 [ 160 029 | 415 093 (377 08 | 339 077

DN =

V.8 2 AE

L &9 &% 4+ }i’ﬁ’*l CNgtol fr& el 71 uxd Aoz yegin, 29 F<
9 BEE FA94H u%ifé%l"] SR i g RAPew, vFY 2 AUy
Wate] M NAPG. AEFA= FH29 4 567mg/L, 2o SR} 3.28mg/Le dAHOE
A 2o e F9Y A sode AFA7 024mg/L, B HAP Fol 066mg/LE T ZA HER
22

2. FiE7tlA HEHE BALG] AGfdel MAE de dotwr] s NEe s
A4 e UL TN de 39 AHE wd FIARIA TN TP 242
534%, T6%H sl frofo) £ Fsskel YAeYel T YYE F= AL ¢ 4 U @
B4 a5 NAY 2dRA BYJ Ao FANM] F2E JL v
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3. A0 A4 2404 BAEE SQEFE TN 100mg/L, TP 10mg/LAAA 5094 744
2 450l B3 f2ES 2 WHE YBiA @9n @49 A9 27de) X8 24%
o A2AE BEUEL A AT W47} 27} 13%, 9%H FAHAT. AN £5F WAL @
A9 330N 50l G FA2 A 3 AS A% AL A2 165} B s
o HAFAe] wEH YL AL A F%7e Fush $HFoIA LR 0@BAR
Ehstot.

4. AA AR tig u @Y 299 A LA AuFEE A £EA TN 100mg/L,
TP 40mg/Lo) A TN 50mg/L, TP 20mg/L & AHlFE& 1834 &< 4= n3d8 3¢ A4 2
&7F 247y 272%, 3B5% 2 HAdt A FAN diE A 4EE FA 2HEE vFY oF B
& A 2 AHFEE Foi7] A Wete] o3 AztA.
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