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Simulating Daily Operational Characteristics of Irrigation Systems
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Summary

A decision support system, Daily Irrigation Network Operation Simulation model (DINOPS)

was developed that can adequately describe the physical behavior of an irrigation system.

The model is to depict the physical features of complex water allocation schemes of the irrigation

system and to simulate the response of the system to different irrigation schemes. The model

was validated on the Banweol irrigation district by comparing the simulated canal discharges
and paddy water levels with the field data. The operation of the DINOPS model was demonstra-

ted on the irrigation district where several irrigation management practices were evaluated

with computing irrigation efficiencics and rainfall effectiveness respectively. The model sensiti-

vity with respect to heights of bund and block diversion rates were analyzed and discussed.
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Table-1. RMS error of simulated discharge
& ponded water depth vs. observed
ones.

Discharge, m* Water depth, mm
R#1|R#2 |R#3 [R#5| Blk #3 | Blk #5
198712026 (1993 | 3033 | — 11.13 -
1988 (1523 (1796 | 1241 | 1245 9.95 12.82

Year

oje} ol FEIEY HWHERE HHRASIRE
B8t AR IEmS #Eo] RS RS 4
EFor fKdE Fol o FHEA ©E 5K
BfEol o prE= A 9ar hifiEke 2 BH 9
AR o3 44«7 B Aoz Hzd

o &, FAMES] A LR o)
KR ) BHE = Wth R frkih 588 53l
RUKER A E &2 IEH BRI E 251 2ol
MAHL A& #HEL & Ath

3. #BEo| A W EE

7l. 2E18 HX2 HHE

A Aol Ayl shvbe BEEERMS) HAR
RE FHES S FJH, o] By EHuEE F
HEe] FHES AR A, ol5d BES
X e EEBENTRE LM Bkl
9} SEOKMM ZHAKE I & 4

EREo|9 FAHGKE At w2
AL FEEE RAEA FR TE AR
3L, olE HEFo =N HAle] EHS ¥
stk SHTHAES ERe 2 aa wiEe:
o B& FEL U] g & EENS 5
o2 st aL, 19876 3 19884 2] 2T EHI S
(EAB AT EHHRL KRIEEERES ER iy
Kt #EEE ARE FH3AY.

1) Erxol

EAEOlE e A HIFAEE A7) A
v EE 2 £FHRY 244 FEeste ¢
e 2ate], 5712 9o whsle] 42 @
MR, HEWE 2 ARRERS tEstg.
CASE 12 Enzol7t EEfrgEHozy £F
HAREPE 2 #3h= 7 $-0] 2, CASE I~CASE V&=
EEoE BEshe 492 242 40 mm, 50
mm, 75 mm % 100 mm¢l 30|},

DS FEHE KB HRE #Hs 4
CASE 5|2 K&K, EARERME, HfE,
HRWE L ARENRS S1ESIE 9, 1987
F9 R Table-29]l FREoIAth. Table-2
oA BH, #EEERES 7t CASE 712 [l—3%
e Holod HAMEKS 97.9%, TAABRL
11.3%, MABAES 98% o Tt EAEMEER
I B & g Hole AL EM
1ol BEMEo] Bk, ol wE fykibe AT



RRETEGE $32% F 3% 1990 94

AKES SV RS Ko do g v
Yoz Aztec, 53 fmll|ozie e go
TUKaEo] RS BA S 9o gz 9
o BEHGERES 92%~139% 2 o ogs
Holed], Eazo|7t #mgtol wrel Ak
Re #Bmetd e CASE 19 49e HHlER
Fo| 13.0% 2 574 A FolA A29 #*&
st e, BakolE L HMNE A
3l Ao = e 2 e FIfES =9
F AE AL Ho|1 Q). o|HEd AHRE
By OHRENRS dtA g ¥4 Euyg
walel S Aoz A7vE) e v}, #
T A A7 ARE 2 v Qi

A=

=27

Uk S

f=4

Table-2. Sensitivity analyses of irri. efficien-
cies & effective rainfall with respect
to bund height in 1987.

Efficiencies, % ffective rainfall
CASE - .
Conveyance [Field|System | 1000m’ | %

1 97.7 11.3| 98 704 13.0
I 97.7 11.3| 98 497 9.2
m 97.7 11.3] 9.8 543 10.0
v 97.7 11.3] 98 645 11.9
A% 97.7 11.3] 9.8 752 13.9
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Table-3. Sensitivity analyses of irri. efficien-
cies & effective rainfall with respect
to block diversion rates.

CASE Efficiencies, % [Effective rainfall
Conveyance [Field|System | 1000m? | %

A 924 60.5| 36.7 1,260 36.7

B 88.7 66.6| 38.5: 1,264 |36.8

C 89.8 646| 381 1,274 371
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Table-4. Sensitivity analyses of irri. efficien-
cies & effective rainfall with respect
to irrigation methods.(Bund height

=varied)
CASE Efficiencies, % : [Effective rainfall
Conveyance |System [Field| 1000m? | %
1 924 36.7 |605| 1260 [36.7
2 91.0 370 (624 1244 362
3 922 369 |615| 1236 (359
4 89.5 326 |[520| 1,166 339
5 88.9 314 |494(| 1,209 |352
6 86.8 246 354 1154 (336

Table-5. Sensitivity analyses of irri. efficien-
cies & effective rainfall with respect
to irrigation methods.(Bund height

=40 mm)
CASE Efficiencies, % . Effectivel rainfall
Conveyance | System |Field] 1000m* | %
1 924 36.7 |594 1,020 (29.7
2 91.1 370 |613 1,034 |30.1
3 92.3 37.0 |60.2 1,013 295
4 89.5 326 |512 953 |27.7
5 89.0 314 |484 977 |284
6 87.0 246 (349 935 |27.2

Table 6 Sensitivity analyses of irri. efficien-
cies & effective rainfall with respect
to irrigation methods.(Bund height =

100 mm)
CASE Efficiencies, % . [Effective rainfall
Conveyance |System [Field| 1000m® | %
1 92.3 368 {610 1297 377
2 91.0 373 |634 1,274 371
3 92.1 373 |625| 1274 (371
4 894 32.7 |524 1,174 34.2
5 889 315 (496 1223 (356
6 86.9 246 |35.7 1,148 334
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Fig. 9. Irrigation efficiencies & rainfall effec-
tiveness with different irrigation pra-
ctices.
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