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Hydraulic Characteristics of Surface Irrigation in Paddy Field
of Direct Seeding Culture

- With paddy field of ridge direct dry seeding -
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Summary

The purpose of this study is to analyze hydraulic characteristics of surface irrigation in
a paddy field of direct seeding culture. Field experiment was performed in the paddy field
of ridge direct dry seeding. Simulation by a numerical model was also accomplished with
the data obtained from the field experiment. The model was developed by one dimension-
al zero-inertia equation and finite difference method. From the result of the field observa-
tion, the furrows of the experimental field were found to have various geometric charac-
teristics. Advance distance and time were measured both in the field and by the model
simulation for various furrow lengths and irrigation discharges. Roughness coefficients of

each furrow were also estimated by the model.
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Fig. 1. Sketch of the experimental field
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Table-2. Input data of numerical model

variable| type definition
soll | a20 | soil name
crop | al15 crop name
dt f10.2 | size of time step
fleng £10.2 | furrow length
pi f10.2 | ¢
theta fl0.21 @
b -f10.5 | bin bAh
h f10.5 | hin bAh
d 110.5 | d in dAf
f f10.5 | f in dAf
s0 110.6 | slope of furrow
.cn f10.6 | manning n
ql f10.6 | irrigation discharge(x=0)
ak f10.6 | k in Kostiakov eq.
aa f10.6 | a in Kostiakov eq.
cc f10.6 | c in Kostiakov eq.

C & 15emz Yehgon,

Table-3. Output data of numerical model

variable | type contents

time f8.2 advance time

aleng | f10.2 | advance distance per each time
i 13
at f6.2 |arrival time at node 1

node number

as f9.4 |distance to node i
q(1,i) | el2.4|discharge at node i
a(l,1) | el2.4|section area of node 1
z(1,1) el2.4 | infiltration at node i
dx(i) el2.4 | length of cell 1
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Table-4. The geometric characteristics of
furrows

furrow | 1 2 3 4 5 6 7 8

b 0.30| 032| 31| 030 027 0271 0.24) 0.28
h 0.67; 067 067 0.67| 067| 067 067 0.67
Afem?) {209.99 153.33|131.67|128.33|181.86|130.67|186.68| 311.66
w{cm) | 30.00( 25.00; 25.00| 25.00| 31.00| 28.00| 35.00| 55.00
ylcm) | 1050 9.20{ 7.90| 7.70; 880 7.00| 8.00| 850
P(cm) | 39.80| 34.03| 31.66| 31.32| 37.66| 32.67| 39.88| 58.50
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Table-5. Advance data and coefficient of emprical equation at each furrow

ditch no. 1 2 3 4 5 6 7 8 average
discharge | 13.01 6.63 2.46 9.90 25.92 6.57 24.43 53.89 17.85
u 0.154 | 0.231 0.292 0.307 0.216 | 0.260 0.213 0.105 0.222
R2 J 0.96 0.99 0.98 0.93 0.96 0.99 0.92 0.97 0.96
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Table-6. Input data for model verification

data name| Tl Tz [ T6
Clay Loam [aay Loam Crop fleng(m)
Crop corn corn corn
fleng(m) 625 625 350
ql(1/s) 2.78 1.17 2.77
S0 0.0044 0.0044 0.0025
cn 0.03 0.02 0.02
b 0.92 0.72 1.13
h 0.65 0.64 0.75
d 0.46 0.34 0.73
f 2.86 2.84 2.98
ak 0.0252 0.0173 0.0161
aa 0.02 0.01 0.02
ce 0.00023 0.00008 0.00040
pi 1.0 1.0 1.0
theta 1.0 1.0 1.0
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Table-7. Input data and calibrated rough-
ness coefficient

furrow
12 3] 4]l s5]6]77]s
soll |sandy | sandy | sandy | sandy | sandy | sandy | sandy | sandy

type | loam | loam | loam | loam | loam | loam | loam | loam
crop | rice | rice | rice | rice | rice | rice | rice | rice
dt | 0.50 | 0.50 | 0.50 | 0.50 | 0.50 | 0.50 | 0.50 | 0,50
fleng [ 26.50 | 18.50 | 8.00 | 33.00 { 61.00 | 21.50 | 56.00 | 74.00
Se | 0.00 | 000 {0001 000 {000 1000|000 | 000
¢ | 100 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | L.0O
6 | 100 1007} 1.00 | 100} 1.00 | 10O | 1.00 | 1.00
p ) 0307032 031 030027 ) 027} 0.24 | 0.28
h 067 | 0.67 | 0.67 | 0.67 | 0.67 | 0.67 | 0.67 | 0.67
d | 154 (139 | 131 | 130 | 144 | 125 | 137 | 137
f ) 233 )233) 233|233 (233|233 23|23
Q | 022|011 004|017 | 043 ) 0.11 | 041 | 0.90
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