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Water resources

Average rainfall are 1,283 mm per year

Industry Instream

Municipal
s
7,600MM" (23%)

= Agricultural water use 1s 09 % of total water resources
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Irrigation systems in South Korea

O Total length of irrigation canal : 183,286 km

= lrrigation canal : 116,201 km

= Drainage canal : 70,444 km
O Water source for agricultural water

= Total : 66,523 (Reservoir : 17,849, Weir : 18,008, etc)
O Average irrigation area

m every water source : 12 ha

m For reservoir : 27 ha

o lIrrigation development are very widely implemented

= land consolidaton is almost completed (80—90%)




SWA'T application in Korea

O Environment
m SWAT 2000 with ArcView 3.2

o How SWAT adopt paddy cultivation
environment?

SWAT-K (AGRIMAN) Remarks
Sneed=Smax-Si
Irriaation control Sneed, Si = fn(S, pcp. Seep, ET) According to actual water
g IRR=Min(Sneed, IRRavail, IRRfixed) management in paddy

Xdepletion of reservoir, maintain water depth in paddy

conical = cube(cascade)

Paddy Area i
y SA = fraction x total HRU area
Infiltration and Soil infiltration+soil water > max. of water in each HRU
water routing = can't simulate of soil water movement to downward

ET = ET in soil+Transpiration Paddy field store irrigation

Evapotranspiration o ;
P P >ET = ET+Transpiration + ET from water surface water for along time




Hxperimental site

O Location
= Pyeongtaek, Yongin city, Gyeonggi do ajatrgn
0 Monitoring facilities ol ?'
= Rainfall gauge : 4
= Irrigation reservoir stage : 3
m stream flow : 3
m irrigation canal : 3 / lateral channel : 20

*) All facilities installed in 2000
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Model application

[Total]
o Area: 159.744 km2

o Sub-basub : 21

[Unit watersehed 2009]
o Area:11.6km?2

= Reservoir: 4
= Beneficial area o Sub-basin: 2
ldong reservoir : 2,156ha = Reservoir : 1
Yongduk reservoir : 193.3ha = BA:122.5ha
Misan reservoir : 149.3ha o Available data :
2001~2008

o Available data : 2001~2008




[rrigation management

Rice Growth Stages
_ (FAO, 1989, Irrigation Scheduling)

NURSERY I VEGETATIVE STAGE | MID SEASOMN STAGE LATE SEASDON STAGE

Ponding depth for growth stage(RDA, KOREA)
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| Ponding depth(mm) - 60 40 0 60 40




1. Ponding depth for growth stage
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3. Measurement of daily ponding depth
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b.Average ponding depth for SWAT

Actual : 100mm for 10day - SWAT : water depletion

Irrigation water must be applied evenly for daily : 2~9mm

4. Monthly applied water
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Mgt for paddy land (HRU)

O CI’Op type . rice @ Mat: 1_RICE_ScC

tanagement D ata:

. . . . LoadScenario | SaveScenaio |
O Operation : Irrigation operation

HCRP
[ Rice E3|

= Planting/beginning : April 20 o [0 s O ow - ET o |

= Irrigation operation : May 1 (IRR AMT : 7 mm)  somee oo |
= (same for each day)
[ |

Harvest and Kill Operation : Oct. 10

| # ScheducbyDate ¢ Scheduls by HeatUnits |
Year i Month Day

Crop

. gazor il Spi U &dd ear |
mgat 2 Delete rear |
Auto fertlization initislization  RICE May 1
. . Add Operation |
Tillage operation RICE May 1
Harvest and kil operation RICE October 10 MI
Plant/begin. growing seasar RICE Apil 20 ;I Edit Operation |

Help | Cancel | ak. |
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SWAT Results (Reservoir volume)

350,000
x  Volume — SWAT — AGRIMAN
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2003/01 2003/07 2004/01 2004/07 2005/01 2005/07

R? : SWAT - 0.504, AGRIMAN - 0.580




SWAT Results

SWAT

SWAT-K

2000 1328.8 394 394 5771.7 1005.0 772.8 168.6 151.0 1525
2001 1067.2 70.9 64.4 686.7 11232 876.6 149.8 1345 135.7
2002 12317 291 331 648.9 1061.3 780.6 157.1 187.2 186.8
2003 1514.8 18.7 204 591.9 990.0 801.2 150.8 234.0 232.6
2004 1217.0 20.6 20.1 687.0 1156.4 8354 150.2 215.0 215.8
2005 1427.7 147 147 647.1 11164 812.7 154.6 230.7 2293
2006 1362.7 323 323 704.0 1162.9 875.3 157.8 1873 189.8
2007 1325.0 218 218 531.8 909.6 704.8 160.3 215.8 2139
2008 1342.9 216 211 594.2 971.8 737.0 157.9 216.2 2173

2000 1328.8 394 394 473.8 1005.0 749.5 167.3 81.7 833
2001 1067.2 70.9 64.4 509.6 11232 795.1 1284 722 73.2
2002 12317 291 331 477.7 1061.3 7474 154.8 62.6 62.4
2003 1514.8 18.7 204 469.2 990.0 780.6 145.8 1514 149.7
2004 1217.0 20.6 20.1 481.9 1156.4 771.9 1485 95.0 96.5
2005 1427.7 147 14.7 485.0 11164 781.9 154.6 1203 119.0
2006 1362.7 323 323 489.4 1162.9 7815 1354 107.3 109.0
2007 1325.0 218 218 450.2 909.6 688.0 160.3 141.7 139.9
2008 1342.9 216 211 466.4 971.8 7227 156.9 1215 123.0




Results and conclusions

O SWAT application including paddy cultivation area

= [rrigation option should be modified by in-situ water management
practices, if possible.

O Model application

m SWAT and SWAT-K shows good agreement on irrigation
reservoir operation




Thanks for your attention!




	Evaluation of SWAT Model for Irrigation Reservoir Operation
	Contents
	Water resources
	Paddy irrigation (Rice)
	Irrigation systems in South Korea
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Results and conclusions
	Thanks for your attention!

