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Study Area

THORTHONGDAENG OPERATION AND MAINTANACE PROJECT (TTD)

Sukhothai
. QOt & * Located in Ping basin under

Bhumibol Dam

Phitsanulok

e * Areairrigated in TTD is 550,688 rai
coverage in Kamphangphet, Sukhothai

and Phichit Province

£
, ¥ Thorthongdaeng Operation and
‘}?ﬁk Maintenance Project

+  80% of irrigated area is “RICE
cultivation” around 432,067 rai

+ Intake of Water Supply to irrigated area
is from Ping River by “Thorthongdaeng
(TTD) Gate” conftrolling which is 70 CMS
of maximum capacity
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#a#153 main canals in allocating water;

- MC (main Canal to Branch 3)

- 1L-MC (Sub Canal to Branch 1)

¢- 2L-MC (Sub Canal to Branch 2)

Nan River

Operation and Maintenance sector are divided into 3 branches
for water allocation;

- Branch 1 responses for irrigated area 223,872 rai

- Branch 2 responses for irrigated area 164,643 rai

Nakornsawan - Branch 3 responses for irrigated area 162,173 rai

° ,
ChaoPhraya River 2



Ping River
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Water Issue in TTD Irrigated area

Water Supply Delivering Cycle Drought Situation in Agricultural Sector

- With no data support, Water Allocation plan did not - Lack of imigation water supply

match with actual demand for cultivation properly Rainfall pattern change due to climate condition
- Difficulty in water allocation corresponding with
TIME and QUANTITY of crop demand requirement
9 ‘ Stakeholders and farmers

— CONFLICTION of water use

< 488 , - Water use contention between farmers
ﬁj q‘,‘:“‘ in Upstream area s Midstream area and

Downstream area of irrigation network

//

Manual in Data Monitoring and |
Data Processing @

- There is no automatic monitoring system
for data processing ‘/
- Decision making for water distribution -
becomes trouble with no data support.
- Aot of complexity in water allocation
Especially, during DROUGHT and FLOOD
crisis management

Loss/ leakage in water flow
/ through natural Canal

- TTD Operation Project supplies water to
irrigated area through concrete canal in
upstream area and natural canal in mid /
downstream area
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Al Based Mathematical Model integrated with Sensor
LINKAGE OF SENSOR TECHNOLOGY AND Al MATH MODELING

ate Controlling
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Al Based Mathematical Modeling

Monitor Water level and Soil
Moisture Changed via Website and
Line Application

Evaluate Crop Water Demand in
respect to real-time Soil Moisture
Monitoring

Forecast and Simulate Water Flow
through Canal under existing
situation of Water Supply

Suggest Water Allocation Plan

Recommend Water Operation Plan

Link to Automatic Gate Controlling
via Website



Methodology

GA-Nevurofuzzy in Forecasting
and Allocating Water Supply

Enowledge base
Fuzzy controller

INTEGRATION OF loT SENSOR based Al and Mathematical Modeling

Water Supply Delivering in matching with Crop Demand Requirement
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Water Allocation Modeling (WAM)
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CONCEPT OF SAVING WATER SUPPLY IN ENHANCING
AGRICULTURE MANAGEMENT EFFICIENCY

WATER ALLOCATION WATER DELIVERY
CROP WATER
DEMAND
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COMPUTER PROGRAM FOR SUITABLE WATER ALLOCATION PLAN
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Crop Water Demand Modeling in
period planning of -

- 7daysahead o
- Seasonal planning

Which is capable of

Planning in overall TTD culfivated area

Planning in separate or individual zone
and branch of water distribution

Suggesting proper gate controlling
operation to allocate water to crop
cultivated area under supply
forecasting
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Crop Water Demand
and Water Allocation
Planning
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Water Level Monitoring

Automatic Gate Controlling
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EBSITE FOR AUTOMATIC GATE CONTROLLING
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LINE NOTIFY AND WEB APPLICATION TO FARMERS

- ) Daily Soil Moisture Reporting and Warning to
: SRS S w00 Farmers in making decision during their cultivation
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Conclusion of Research Output

Mathematical Modeling
System of Utilizing Water
Supply for

Enhanced Agriculture
Management

Decision Support Tool for water allocation and irrigated
farm management

Monitoring and Reporting Hydrological changed on farm
scaled (Water level, soil moisture) in agricultural area

Program for evaluation irrigation water and
crop demand requirement

Sensor Technology for Irrigation Water management

- Automatic Gate Controlling 2 stations
- Water Level Observation and Monitoring 8 stations
- Soil Moisture Monitoring 120 stations

Data Processing Network System

Website for Gate Controlling Operation System
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