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Abstract

The water management in Thothongdaeng Operation and Maintenance Project (TTD) under Royal
Irrigation Department (RID) in Thailand in the previous system distributes irrigation water to farmer by dividing
irrigated area into subdistrict sectors according to weekly water plan. During drought crisis, farmers frequently
ask for additional irrigation supply for as their needed that make the difficulty in preserving water distribution
plan. Besides, TTD project lacked water monitoring and processing system that help operators in decision
making efficiently. This research has developed decision support system for irrigation water management
linking with real-time field measurement data from farmland that used for observing the hydrological

changed in TTD agriculture area.

Water control and operating system for effective water delivery connects real-time data such as
water level, soil moisture and gate data from fields to be input in mathematical model for calculating
irrigation demand and simulate water allocation in canals to recommend gate operation control that
automatically link to system via website. Furthermore, this research has developed monitoring system that
can report and alert to operator and farmer in hydrological condition by website and mobile application.
The research goal is to increase water efficiency from Bhumibol reservoir management by 85 percent average

and decrease water allocating loss in TTD irrigation project by an average of 15 percent.

The result of this research corresponding to 85% water efficiency increasing target indicated that
reservoir operation and simulation can maintain reservoir storage by 86.22% on average which is above the
observed storage 29.51%. By the reservoir release, crop cultivation in-season rice is minimum estimated to
be 3.15 million rai and is lowest at 1.25 million rai in off-season rice while the observed cultivation area in

off-season rice is used to suspended cultivation due to less water storage in reservoir.

Another target is to reduce water allocating loss by 15%, this research has developed water
allocation management model integrated with real-time soil moisture from field which can be called “WAM”
by rearrange water usage sector into 20 zones following to farmer groups who use water from the same
canal and start cropping at the same time. In Addition, the cropping pattern for water delivery simulation
has adjusted based on usual farmer behavior obtained from site visit as well. The result of WAM simulation
is demonstrated that during dry season in 2017, WAM can save irrigation water from the actual allocation by
34.07 million cubic meters or 16.62% and in dry season in 2018, WAM can conserve water delivered by 81.37

million cubic meters or 23.28% that archive research goals obviously.

The contribution of research outputs mainly focused on RID and TTD operators who are main users
in operating system. The decision support system for irrigation water management developed in this research
enhance operators in monitoring hydrological changed and simulating irrigation demand according to
cultivated area specified by user together with real-time data to receive concrete condition in recommending
proper action plan. Additionally, the gate controlling can be automatically operated coupled with decision
support system through computer desktop, website and mobile application that is effective for irrigation

water management plan on TTD pilot irrigation project level.
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2538 11,950.02 88.77% 9,437.77 99.24% 21,387.79 93.10%
2539 11,160.48 82.90% 7,692.32 80.89% 18,852.80 82.07%
2540 8,831.79 65.61% 6,808.10 71.59% 15,639.89 68.08%
2541 5,509.65 40.93% 5,658.53 59.50% 11,168.18 48.62%
2542 8,552.19 63.53% 8,847.16 93.03% 17,399.35 75.74%
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2560 10,563.85 78.47% 8,388.82 88.21% 18,952.67 82.50%
2561 9,706.40 72.10% 8,347.50 87.78% 18,053.90 78.59%
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' Tds <500 8,921,065.59 585,436.99 3,397,165.90 3,534,448.47 2,041,393.47
Yield <2 Tds 500-1,500 2,755.55 6,812.32 59,357.97 64,972.72 737,494.02
Yield <5 Tds >1,500 - - 2,836.55 730.90 409,619.98
_ Tds <500 1,304,133.65 1,400,763.31 62,888.47 692,552.00 563,575.94
Yield 2-10 Tds 500-1,500 492,706.14 494,153.09 820,396.99 16,867.58 64,158.07
Yield 5-10 Tds >1,500 - - 35,478.17 - 66,238.05
Tds <500 259,770.58 76,190.05 9,182.40 202,147.48 379,319.55
Yield 10-20 Tds 500-1,500 299,776.28 - 22,316.87 1,915.36 67,921.03
Tds >1,500 - 476.17 - - 79,963.35
Tds <500 347,225.16 228,361.02 48,540.82 496,227.60 127,528.55
Yield >20 Tds 500-1,500 5,782.97 3,551.07 17,063.94 448.71 42,653.02
Tds >1,500 - - - - 72,137.12
IUvBUINNG (Ud) 3,248 2,612 829 2,619 196
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Vonauas kanwnezun 3-31 uazasuteyadydernsvamanslunisen 3-10 laglassnisdeadwazingesnuivie

Y
v

NOAITAADIEINA18EN MC 13UUINWUTITS WU NSU.TBNBILAT TAINE1I5 79.83 ny. LTurasinn
ADUNSH 27.19 nu. wazidunassiu 52.637 nu. IneilanAs nsu. Uneasd 1 0 Wuorassudidilasanis auie
2.00 x 2.40 AT 31U 4 YB3 @130SUUNILATINITNENTIgeEA 70 au.u. 50U wazlonsin1sTulniions

UIMIdIAN1segi 45 aual. Aeduni

9115 nsu.dnaaesdnhaendnrieneuns (Main Canal, MC) vhwthitlunisnszanedlidedniuas
th3sdnw 3 dhe Tnefleaesdsaemdn MC vienowuas $1au 1 ae vwehiflunisdadiliihedei 3 uas 3 nav.
$1tfugn $1uru 4 viu vuthilunismedlitueassdshanesedlitiednhi 1 uar 2 Feniiraes 1-MC uaz
2L-MC maddu Tnenaes 1L-MC finszeinidndnedsaii 1 Sanuenvisdu 36.601 nu. fdnvasfunaosiu
uazornsteiuihnanseaesduau 9 9a duthednid 2 fudhdniuilaenaes 2L-MC fenuen 37.5 nu. Du
ARBIAARBLNTA 2.6 N, Wanilurassiu 34.9 nu. Termstsiuthnansaaasdun 21 90 Tasdnuuzaaesdai
daulngves auvienosuaaduaaessssund daununsnsldszuunmsguind fuiiinunsnssy wagldssuy
wdasinsnalunismumuiulsegszuiet agudoyanassuarerassamanssiuau 207 yalulasenisasiuay

e vienaaaslunisned 3-10 way 3-11 auddu

m3a7 3-11 deyanassdai Tassnmsdaiinazingssnuivieneuas

il Fonans AL NY. AINADUNTA ARDIAU
1 AN MC 79 + 830 nu. 27 + 190 nu. 52 + 637 nu.
2 AaaY 1L-MC 36 + 601 nu. 36 + 601 Ny.
3 AgaN 2L-MC 37 + 500 n. 2 + 600 nu. 34 + 900 ny.
4 AgaN 3L-MC 26 + 200 n. 26 + 200 ny.
5 Ay 1R-MC 13 + 155 ny. 13 + 155 nu.
6 AaeY 2R-MC 4 + 270 nY. 4 + 200 ny. 0+ 070 nu.
7 AaBY 3R-MC 46 + 910 nu. 46 + 910 nu.
8 AaDY 1L-1L-MC 16 + 000 ny. 16 + 000 ny.
9 AaBY 1R-2L-MC 43 + 000 ny. 1+ 390 nu. 41 + 602 nu.
10 AaBY 2L-1L-MC 14 + 000 ny. 14 + 000 ny.
11 AaBY 1L-2R-MC 5+ 820 nu. 0 + 200 ny. 5+ 620 .
12 AaBY 1R-1L-2L-MC 9 + 000 nu. 2 + 790 nu. 6 + 210 nyu.
13 AaBY 1L-1R-2L-MC 43 + 000 ny. 43 + 000 ny.
14 Aa8N 1R-1R-2L-MC 4 + 030 ny. 1+ 730 nu. 2 + 300 ny.
15 AaBN 2R-1R-2L-MC 20 + 138 nu. 20 + 138 nu.
16 AaeY 1R-1R-1R-2L-MC 11 + 750 ny. 0 + 100 n. 11 + 650 nu.
17 AaeY 1R-1L-1R-2L-1R-MC 7 + 890 ny. 7 + 890 ny.
18 AaBIUANYUN 4 + 000 ny. 4 + 000 ny.
19 ARBIANTUU 42 + 021 nu. 42 + 021 ny.
20 ARDIANUNI 42 + 652 ny. 42 + 652 ny.
21 AADINTI 10 + 000 N3l. 10 + 000 Ny,
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22 | AaeawsIEnIInTg 2 + 500 Ny, 2 + 500 .
23 AaRIUUIUAL — AADINEAU 14 + 000 ny. 14 + 000 Ny.
24 ARBIR3 18 + 000 Nyl 18 + 000 ny.
25 | Aaewioausit 25 + 000 N, 25 000 Ny
3.12 wansdmideyangudléth Tnssnisdeiuastiigeinunianasuas

v

nsdavindeyangudlith Tassnsasiuasthsssnuvvensunutsngugldthmuseuiunnig
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Tr3efnwfl 2 $1uu 7 ndu wasdedaiuagigeinedl 3 $1uau 6 naw Tasandeyanistunsfeununsns
dinununsimdadunansslugaennd 2561 wuhdiufineugndnoulism 192,830.14 13 Huituiimzdgn
dluhedsthuazingednwil 1 $1uau 60,672.79 15 dhedsthuasthgednmil 2 $1u1u 63,538.56 15 uazdhedath

LLMG@&%MWQ 3 37U 68,618.80 15
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ARDY 1L-MC 52 | 10+231 vigapnnul 1 ¥a3 103 2+267 N3U.4 909 156 | 174395 | vieaeawides 2 Fod
2 | 0+000 N3U.U1NAADY 53 | 11+696 vioaonauu 1 199 104 4+218 N3U.4 109 157 | 17+810 | vieaoaauu 2 U89
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