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A Study on the OQutlet Drain Discharge from Paddy Field
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Summary

This study was performed to evaluate the drain runoff characteristics from one paddy
field, and to provide the basic data required for the determination of flood discharge and
unit drainage water for drainage improvement and farmland consolidation.

For this purpose, under the assumption that drain discharge from paddy field was simi-
lar to outflow of reservoir, runoff model based on storage equation was applied to the ex-
perimental field, and simulated results were compared to the measured discharge at weir
point.

To estimate effective storage volume of paddy field with water depth, 4 regression for-
mula were examined such as linear, exponential, power, and combined. ‘

From the observed runoff characteristics, it was shown to be 3.3~16.3¢ /sec in weir
discharge, 57.2~98% in runoff ratio, and relative error of simulated result was 3.0~39.4
%, 8.5~56.0 % for peak flow and runoff ratio, respectively.

Curve number by SCS method was calculated as mean value of 96.4 using measured
rainfall and runoff data, it was considered relatively high because paddy field has gener-

ally flooding depth contrary to the upland watershed area.
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Table-1. Comparison of drainage time

Variation and drainage time
Bottom| So(%) | 0.0 [ 003 005 —
slope [Time(hr)| 8.30] 830 8.30| -—
Paddy | L(m) 50 75 100 125
length\' Time(r)| 4.15| 6.23] 8.30| 10.38
Paddy | B(m) 35 50 75 100
width [Time(hr)] 5.82, 830| 12.45 16.60
Drain | b(cm) 30 50 70 | 90
width [Time(hr)| 13.85] 8.30) 5.92] 4.62
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Fig. 1. Layout plan of experimental paddy field

Table-2. Drainage area of measurement

facilities
Facility Paddy numbers Drainage
Area(m?)
Weir 1 5,072
Parshall Flume 18 95,859
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Table-3. Rainfall data(1995)

Date |Rain(mm) Duration

7.21 8.9 7/21 05:00~22:00

7.23 62.9 7/23 15:00~7/24 16:00

8.9 29.0 8/ 911:00~8/11 18:00

8.19 84.9 8/19 04:00~8/20 16:00
9.2 62.4 9/ 209:30~9/312:00
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Table-4. Assumed paddy bottom elevation
and RMS error

Paddy
Date | CASE | Bottom
EL(cm)
CASE-1| 90.0 | 8.69 |Paddy W.L.=92.0cm
CASE-2| 850 | 3.71 |Weir crest EL=91.2cm
CASE-3| 80.0 | 1.40 |Overflow depth=0.8cm
CASE-4| 815 | 051 |Weir bottom EL=70.0cm

RMSE

Given condition
{em)

95.8.9

( Note) RMSE(Root Mean Square Error) = \/ %Z( Q,—S,) 2
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Fig. 2. Calibration of paddy bottom eleva-
tion(95.8.9)
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Table-5. Relations between surface area and water depth
Function Regression formula R2 Remark
CASE-1 Linear A=372.11+28348.52H 0.8275 A=Area(m?)
CASE-2 Power A =8951.241]0-546 0.6324 H=Depth(m)
CASE-3 Exponential A=669.477e14:692H 0.7057 0.0 <H<0.125
A =4746.23 H% 4327 0.9841 0.0 <H<0.03
CASE-4 Modified A =675.632 e'#-61 0.9988 0.03<H<0.10
A =449.09 e84 0.9739 0.10<H<0.125
Table-6. Relations between storage volume and water depth
Depth-storage formula Storage-depth formula Remark
CASE-1 S$=372.11H+14174.26 H2 H={(S) S=Storage(m?)
CASE-2 §=5789.9 HO-546 H:(8/5789_9)1/1,546 H:Depth(m)
CASE-3 §=45.567 gl4-692H H=(InS-3.8192)/14.692 0.0 <H<0.125
$=3312.8 H!-43%7 H=(S/3312.8)”1'4327 0.0 <H<0.03
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Table-7. Comparison of RMS error of water

depth
RMSE (cm)
Date Before After
Calibration calibration
95.7.21 0.96 0.48
95.7.23 1.95 0.85
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Fig. 4. Calibration of paddy storage volume

(95.7.21)
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Fig. 5. Calibration of paddy storage volume
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Table-8. Hydrologic characteristics of weir drain discharge

Rain Observed Simulated Relative error(%)
Date Peak flow| Runoff Runoff |Peakflow| Runoff Runoff Peak Runoff

(M) | /sec) |depth(mm)|Ratio(%)| (¢ /sec) [depth(mm) Ratio(%)| flow | Ratio
7.21 8.9 3.9 5.7 64.4 4.49 8.7 97.7 15.1 52.6
7.23 62.9 10.8 55.3 87.9 12.20 61.4 97.6 13.0 11.0
8.9 29.0 3.3 16.6 57.2 3.78 25.9 89.2 14.5 56.0
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Fig. 6. Hydrograph after calibration(95.8.19)
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Table-9. Discharge characteristics of weir drain

Rain . Observed Simulated Relative error( %)

Date Peak flow| Runoff | Runoff |Peakflow| Runoff | Runoff Peak Runoff
(mm) (¢ /sechepth(mm) Ratio(%)| (¢ /sec) |depth(mm)|Ratio(%)| flow Ratio
8.19 84.9 14.8 62.82 74.0 20.63 76.62 90.2 394 22.0
9.2 62.4 16.3 61.71 98.9 15.81 56.46 90.5 3.0 8.5
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Table-10. Calculation of runoff curve number by SCS method

Date Rain(mm) |Observed Q(mm)|{ Ps(mm) AMC Estimated CN Remark
7:21 8.9 5.7 1.0 AMC 1 98.6
7.23 62.9 55.3 41.4 AMC II 97.3 P;=Rainfall
8.9 29.0 16.6 0.9 AMC 1 94.5
before 5 days
8.19 84.9 62.8 58.2 AMC M 91.9
9.2 62.4 61.7 108.7 AMC M 99.8
Mean ! 49.6 40.4 42.0 96.4
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