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An Analysis of Surface irrigation's Hydraulic Characteristics
at a Paddy Field Using a Two-Dimensional Numerical Model
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Abstract

A finite volume model is developed to simulate the surface irrigation at a paddy field. The model's
capabilities are validated through comparison with the simulafed results and the observed data obtained by
various experimental tests, and the simulated results are in good agreement with the observed ponding depth.
The result of surface irrigation simulation shows that the longer the paddy field's the length of long-sided
becomes, the longer the advance and storage time is taken. To analyze surface irrigation performance with
variable inflow rate, three patterns of flow variation-constant rate, initially high then low, and initially low
then high-were studied. The results show that at the pattern with initially high followed by low during the
latter half of the irrigation the advance time is shortest, but the ponding depth of irrigation completion and
irrigation effiency are the little difference between irrigation patterns.

Keywords : Finite volume method, Two-dimensional numerical model, Large-sized paddy fields, Irrigation

characteristics, Surface irrigation
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Table 1 Statistical test results between simulated
and observed values in irrigation test at the

field #1
Station No, RMSE(mm) E*
1 2.0 0.99
3 2.0 0.98
6 1.0 0.99
9 3.0 0.95
10 2.0 0.98
12 30 0.97
: = '
‘é % .t
TgJ’ o o “
2
&
' ' “Time () ' ’
Fig. 3 Comparison of the simulated and observed

ponding depth at station #1 of the tested
field #1
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Fig. 4 Comparison of the simulated and observed
ponding depth at station #10 of the tested
field #1

g g A5 ZXE vehd 2o, Fig.
4= SEAA 1009 ARPE g4 dge] ojg
ASA g 2 Yeid 2o, 27] Aol
R AN BAE AR emE gyl AF
Hog Waty es ¢ + Atk

Lt =T[5 Ay

39 a7}t g3 g4l sie AR
gt 239 LA Frksr] st TFWHo]
0.04 haql 272 | disiy 23S 4319
t}. Table 2& AIEER #2004 A AT
grAe) AE2)9 229 APAS Yehd Zo
o Zt 3N A3 2oX7te RMSE:
1.0~2.0 mm, E*= 0.94~0.972 AZx9} 29

3|
)

Table 2 Statistical test results between computed
and observed values in irrigation test at the

field #2

Station No. | RMSE (mm) E*
1 20 097
2 20 0.95
3 20 0.94
4 10 0.97
5 20 097
6 10 0.97
7 20 0.97
8 20 095
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Table 3 Characteristics of the experimental fields for basin irrigation
: o irrigation irrigation
Experiment le(ng;h “(”dt)h ( /k. ) a ( /f°. ) n urf[gatlon discharge time
m ol Ll i 2 (ni/s) (min)
line irrigation | 465.0 100.0 0.00893 0.406 0.0 0.1 line 0.183 660
corner irrigaiton| 216.1 183.2 0.01680 0.397 0.0 0.1 corner 0.270 540
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Table 4 Performance of irrigation system under
variable flow rate

Type of advanced | PONAINg | {rrigation

irrigation ; depth S =

fow rate time (h) (mm) | efficiency(%)
Type I* 39 530 88.3
Type II** 29 52.8 88.0
type III*** 717 545 90.8

* . constant irrigation rate (00025 CMS)

** . Initially high (0.004 CMS) followed by low (0.001CMS)
during the latter half of the irrigation

. Initially low (0.001 CMS) followed by high (0.004
CMS) during the latter half of the irrigation
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Table 5 Advance time and storage time under diffe-
rent length of longer side

Length of longer side | Advanced time | Storage time
(m) (h) (h)
80 2.0 25.3
100 29 319
120 38 39.1
150 53 50.9
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