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Prediction of Daily Streamflow on Agricultural Watersheds 

Abstract

The objective of this study was to develop a hydrologic simulation model to predict daily
streamflow from a small agricultural watershed considering irrigation return flow. The
proposed IREFLOW(Irrigation REturn FLOW) model consists of hillslope runoff model,
irrigation scheme drainage model, and irrigation return flow model, and simulates daily
streamflow from an irrigated watershed. Two small watersheds were selected for monitoring of
hydrological components and evaluating the model application. The relative error (RE) between
observed and simulated daily streamflow were 2.9% and 6.4%, respectively, on two small
agricultural watersheds (Baran and Gicheon) for the calibration period. The values of RE in
daily streamflow for the validation period were 6.0% for the Baran watershed, and 2.8% for the
Gicheon watershed.
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Ⅱ. IREFLOW 모형의개발

Fig. 1. Flow chart of IREFLOW model
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Fig. 2. Conceptual framework of hillslope runoff model
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Ⅲ. IREFLOW모형의적용

Table 1. Geomorphological characteristics and landuse of project areas and data used

Watershed Baran (HP#1) Gicheon (HP#7)

Shape factor 0.1280 2.2743

Relief (m/m) 0.0220 00354

Channel slope (m/m) 0.0076 0.0127

Period of data used 1998~1999 1998~1999

Watershed Area 816.8 ha 100 % 313.2 ha 100 %

Landuse 

Paddy 221.3 27.1 61.5 19.6

Forest 453.0 55.4 209.1 66.8

Upland 81.7 10.0 26.3 8.4

Other 60.8 7.5 16.3 5.2



Table 2. Estimation of irrigation return flow

Watershed
Irrigation water

(mm)

Irrigation return flow (mm) Return flow rate
(%)Quick Delayed Total

Baran
(HP#1)

1,0041998

1999

1998

1999

105.4 229.6 335.0 33.3

1,143 109.7 258.4 368.1 32.2

Gicheon
(HP#7)

918 197.2 239.9 437.1 47.6

1,085 165.2 253.4 418.6 38.5

Fig. 3. Monitoring networks at the Baran watershed Fig. 4. Monitoring networks at the Gicheon watershed



Table 3. Results of daily streamflow simulation for the calibration period

Watershed
Simulation
period

Rainfall
(mm)

Streamflow (mm)

Observed Simulated
Relative error(%)

HP#1 ’98. 4~’98. 9 1,189.9 1,057.5 1,088.1 2.9

HP#7 ’98. 4~’98. 12 1,110.5 1,261.3 1,180.3 6.4
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Table 4. Results of daily streamflow simulation for the validation period

Watershed
Simulation
period

Rainfall
(mm)

Streamflow (mm)

Observed Simulated
Relative error(%)

HP#1 ’99. 3~’99. 7 917.0 889.3 836.2 6.0

HP#7 ’99. 1~’99. 10 1,460.0 1,396.8 1,356.9 2.8



Fig. 5. Observed and simulated streamflows on a small watershed, HP#7
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