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3. 3=V (BRFHMEREEZED)
MINUTES OF MEETING
BETWEEN THE JAPANESE TERMINAL EVALUATION TEAM
AND THE AUTHORITIES CONCERNED OF THE GOVERNMENT
OF THE KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION
FOR THE MODERNIZATION OF WATER MANAGEMENT SYSTEM PROJECT

The Japanese Terminal Evaluation Team (hereinafter referred to as “the Japanese Team”)
organized by the Japan International Cooperation Agency (hereinafter referred to as “JICA”) and
headed by Mr. Ryuzo Nishimaki, visited the Kingdom of Thailand from October 26 to November 7,
2003 in order to'conduct an overall review and evaluation of the Technical Cooperation for the
Modernization of Water Management System (hereinafter referred to as “the Project”).

For this purpose, the Japanese Team and the Thai authorities concerned formed the Joint
Evaluation Team (hereinafter' referred to as “the Evaluation Team™). The Evaluation Team evaluated
performance and achievements of the Project through field visits, interviews, and had a series of
discussions in respect of desirable measures to be taken by both Governments for the successful
implementation of the Project.

The Evalvation Team agreed on the contents of the Evaluation Report attached and
reported the evaluation results at the Joint Coordinating Committee.

As a result of the discussions, the Japanese Team and the Thai authorities concerned agreed

to recommend to their respective Governments the matters referred to the document attached hereto.
' Bangkok, November 6, 2003
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Ryuzo Nishimaki Samart Chokkanapitark
Leader Director General
Japanese Terminal Evaluation Team Royal Irrigation Department
Japan International Cooperation Agency Ministry of Agriculture and Cooperatives
Japan - The Kingdom of Thailand
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Kanok Khatikarn

Deputy Director General

For Director General

Department of Agriculture Extension
Ministry of Agriculture and Cooperatives

The Kingdom of Thailand



Attached Document
Contents of Agreement

1. The Joint Evaluation Team has presented the Evaluation Report to the Joint
Coordinating Committee. '

2. The Joint Coordinating Committee has accepted the Report, and recognized the
necessity of the Follow-up Program for 1.5 years.
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Attached Document

THE TERMINAL EVALUATION REPORT
ON
THE MODERNIZATION OF WATER MANAGEMENT SYSTEM
PROJECT
IN
THE KINGDOM OF THAILAND

Bangkok, November 6, 2003
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Leader Leader
Japanese Terminal Evaluation Team Thai Termina! Evaluation Team

Japan International Cooperation Agency  Royal Irrigation Department
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1. Evaluation of the Project

1-1.  Objectives of Evaluation

1) To review the degree of achievement of Input, Output, Project Purpose, in
comparison with the Original Plan described in the Project Documerits, such as the
Record of Discussions (R/D), Project Design Matrix (PDM) and Tentative Schedule
of Implementation (TSI).

2) To evaluate the Project in terms of the five evaluation criteria (Relevance,
Effectiveness, Efficiency, Impact and Sustainability).

3) To make recommendations regarding the measures to be taken for improvement of
the Project, as well as to draw the lessons for the improvement in planning and

implementation of similar technical cooperation projects.

1-2. Methodology of Evaluation _
The evaluation study was conducted by the Joint Evaluation Team composed of the

Japanese Terminal Evaluation Team and the nominated Thai officials who had not been

directly involved in the Project.

1) The degree of achievement of the Project Plan was assessed, using the Evalnation Grid
{Result and Process), which was attached in ANNEX 2.
2) Ana]ysis'was made for the Five Evaluation criteria described below, based on the
Evaluation Grid attached in ANNEX 8.
a) Relevance

Relevance refers to the validity of the Project Purpose and the overall goal in
connection with the development policy of the Kingdom of Thailand as well as the needs
of beneficiaries.

b) Effectiveness _

Effectiveness refers to the extent to which the expected benefits of the Project have
been achieved as planned, and examines if the benefit was brought about as a result of
the Project (not of external factors).

c) Efficiency
Efficiency refers to the productivity of the implementation process, examining if

the input of the Project was efficiently convert into the output.



d) Impact
Impact refers to direct and indirect, positive and negative impacts caused by
implementing the Project, including the extent to which the overall goal has been
attained. |
e) Sustainability
Sustainability refers to the extent to which the Project can be further developed by
the recipient cduntry, and the benefits generated by the Project can be sustained under the

recipient country’s policies, technology, systems, and financial state.

1-3.  Members of t}_le Team

1) The Japanese Team
Name Assignment Occupation

Ryuzo ‘ Senior  Researcher,  Agricultural Development

Nishimaki Leader Department, JICA

Norio Kiyono  [Water Deputy Director, Oversea Land Improvement
Management Cooperation Office, Rural Development Burean,

Ministry of Agriculture, Forestry and Fisheries
Tsutomu Fukuda [Farming Technical Advisor, Department of Planning and

Evaluation, Japan Green Resources Corporation

Yuko Kishino  |PCM Evaluation [Chief Program Officer, Training and Development

Group, IC Net Limited
Tatsuaki Planning Staff, Agricultural Technical Cooperation Division,
Shinohara Management Agricultural Development Department, JICA
2) The Thai Team
~ Name Job Title QOccupation
Boonyong Leader Director of Training Division, Royal Irrigation
Piyasirinon Water Department (RID) , Ministry of Agriculture and
: Management Cooperatives{ MOAC)
Lersak On-Farm Facilities | Director of Irrigation Development Institute, RID,
Rewtarkulpaiboon MOAC
Prapai Panit On-Farm Facilities Economist 7, Project Evaluation Division, RID,
MOAC
Wuthichai Farming Subject Matter Specialist 7, Industrial Field Crop
Muangsombat Group, Field Crops Division, Bureau of Agricultural
Commodities Promotion and Management, Department
of Agricuiture and Extension, MOAC
Orathai Water Users’ Chief of Foreign Procurement Branch, Foreign
Krisanayanyong |Organization Financed Projects Administration Division, RID,
MOAC
Prawissorn Hoskul {Training Project Analyst 7, Department of Technical and
Economic Cooperation, Ministry of Foreign Affairs

4
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2. Oatline of the Project

2-1 Background of the Project

In 1996, The Government of the Kingdom of Thailand (hereafter referred to as
“Thailand”) made a formal request for the Technical Cooperation to the Government of
Japan, which is to establish modernized water management system.

In response to this request, the Government of Japan dispatched a Preliminary
Study Team in November 1997, in order to confirm the background, actual situation and
problems to be improved in the field of water management and the definite contents and
methodology of each activity. After the Preliminary Study, Supplement Study was
conducted in July to August 1998, in order to formulate the framework of the Project.
Record of Discussion (hereafter referred to as “the R/D”) was signed on December 16,
1998, and the Project started on April 1, 1999. In November 1999 a Consultation Team
was dispatched and the Plan of Operations (hereafter referred to as “the PO”) was
discussed. The PO was singed by Resident Representative of JICA Thailand Office,
Director General of the Royal Irrigation Department and Director General of the
Department of Agricultural Extension. In September 2001 a Mid-Term Evaluation Study
was conducted which evalnated the progress of the Project based on the R/D, Project
Design Matrix (hereafter referred to as “the PDM”) and PO. As a result of evaluation,
PDM and PO were revised and some recommendations were confirmed by Mid-Term
Evaluation Team and Thai authorities concerned.

Nearly four and half years have passed since its commencement.

2-2 Summary of the Project
The Project purpose is “In dry-season’s irrigation period, through effective
irrigation water utilization, the planted acreage of dry-season’s field crops in Model Area

(18R canal area) is expanded, and érop diversification is also promoted”, and as a result

of discussion, the outputs of the Project are confirmed as follows. |

1) In the Model Area, on-farm level irrigation/drainage facilities that are necessary for
cultivating both rainy-season’s rice and dry-season’s field crops and lateral level
irrigation facility for thern are rehabilitated as a model, and guidelines are expanded.

2) Water management method using telemetering system for the Chao Phraya River
Basin is designed and its pilot project is implemented; Decision Support System for
the operation of main facilities in the upper east bank of the Chao Phraya Delta is
developed, and as a result of it, related RID officers and farmers can compare the
planned and actual data of water allocation.

5



3) Water users’ groups that are in charge of the operation and maintenance of on-farm
level irrigation]drainaée facilities are established, trained and strengthened;
furthermore, RID and water users’ groups operate and maintain irrigation/drainage
facilities under lateral canal level cooperatively. A

4) Field crops and their cultivation methods that should be prompted to extend in dry-
season are selected; furthermore, farming activities are accelerated through
establishment and strengthening of the farmers’ groups for farming and the supporting
system for them.

5) RID, DOAE, and farmers’ group leaders that are selected to disseminate the project
achievements are trained through scheduled training courses and seminars by

counterparts.

3. Achievement of the Project Plan

Achievement of the Project plan was examined in accordance with the Evaluation
Grid (Result and Process) (ANNEX 2) prepared by the Team. The summary of the results

is as follows.

3-1 Achievement of Inputs

1) Input from the Japanese Side
Dispatch of Experts
A total of ten (10) long-term experts and a total of thirty (30) short-term experts
have been dispatched and one (1) more short-term expert will be dispatched by the end
of the project. The list of the experts is attached in ANNEX 3.
Provision of Equipment, Machinery and Materials
‘A total amount of 63,170,212-yen (equivalent to 22,033,558 Baht!) equipment,
machinery and materials were provided to carry out the activities effectively as shown
in ANNEX 4.
Training of Thai Personnel in Japan
A total of twenty-five (25) counterparts have visited Japan and three (3) more

counterparts will visit to participate in technical training. The list of trained personnel is

attached in ANNEX 5,

! | Baht= 2.867 yen (Oct. 2003)
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Supplementary Funds to Cover Local Cost
The Japanese side bore a part of the Project local cost to implement the Project
more effectively. The supplementary fund made by the Japanese side is shown in
ANNEX 6.

2) Input from the Thai Side
Provision of Land, Bu_ildings and Facilities
The facilities and land for the Project have been provided.
Allocation of Budget
The Thai side bore expenses for technical equipment for staff, ditch and dike
construction in the 18R area, rehabi.litation of the 18R lateral canal, telemetering system
pilot project, farming and other miscellaneous expenses, and the disbursement of
counterparts fund was adequate as shown in ANNEX 6.
Assignment of Counterparts _
Thai -counterparts have been assigned to the Project. The list of assigned
counterparts is attached in ANNEX 7.

3-2. Achievement of Outputs
1) Output 1: In the Model Area, on-farm level irrigation /drainage facilities that are
necessary for cultivating both rainy-season’s rice and dry-season’s field crops and
lateral level irrigation facility for them are rehabilitated as a model, and related
guidelines are expanded.
Indicators:
* By the end of September 2002, irrigation/drainage facilities for each plot at more than
200 ha padd)} fields in the Model Area are constructed.
* By the end of September 2003, the iﬁigation facilities of 18R canal within the

management section Km.6 are rehabilitated.

Ditch and Dike project with 35, 384m of irrigation ditches, 5,870m of drainage
ditches, and 10,670m of farm roads in total were completed at 800ha paddy fields in
the Model Area. A guideline for on-farm facilities development for both rainy-
season’s paddy rice and dry-season’s field crops was completed through the series of
project activities. However, some items need further development to achieve the
Project Purpose. First, construction methods of the drainage facilities for promoting
dry-season’s field crops in on-farm levels have not been justified yet. Second,
construction costs of the U-shape ditch should be lowered to meet criteria (4,000

.



Baht/rai} set by the Thai government. Third, irrigation facilities for dry-season’s
floating rice area in the downstream of 18R lateral canal have not been tested enough
to establish a construction method. _

The irmrigation facilities of the 18R canal were rehabilitated between
management section Km.0 and Km.3.6 by September 2003. However, the end of the
Project would not have completed rehabilitation between management section Km.3.6
and Km.6. The delay came from the modification of the initial rehabilitation plan after
realizing possible economic costs for farmers caused from rehabilitation work. The
plan might have hindered them from cultivating paddy for three consecutive years. The
rest of the section is scheduled to complete by 2005, consequently, the concrete lining

lateral canal is expected to increase its efficiency of irrigation water.

2) Output 2: Water management method using telemetering system for the Chao Phraya
River Basin (CPRB) is designed and its pilot project is implemented; Decision Support
" System for the operation of main facilities in the upper east bank of the Chao Phraya
Delta (CPD) is developed, and as a result of if, related RID offices and farmers can
compare the planned and actual data of water allocation.
Indicators:
+ By the end of March 2001, basic design report for telemetering system in the
CPRB is completed.
* By the end of September 2003, the telemetering system of the pilot project starts "
operation.
* By the end of September 2003, the digitized O&M data in the upper east bank of
- the CPD and related hydrology data are arranged and opened daily throughout

the network.

The basic design report for the telemetering system in the CPRB was completed
by the end of March 2001, apd RID staff acquired necessary technology for
establishing system and operation. On September 17, 2003, the telemetering system
of the pilot project started its operation, and this enabled RID to send data
automatically and continuously between eipght stations and headquarter. Also, a
development of Decision Support System helped RID headquarters, Regional
Irrigation Offices, and O&M project offices to share the O&M and hydrology data in
order to improve accuracy of the water allocation plan. Techniques required such as
database, GIS, and remote sensing have been properly transferred to counterparts. In

the following stage, integration of the system between database and GIS is expected.

8 /%\
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Through these achievements, the data is now available by Internet and in the
LAN at the RID headquarters, and can be utilized to compare the plan and the actual
amount of the allocated water.

All necessary techniques and information wcré compiled as a guideline for water
management planning and operation. For all these achievements, the target of the

Output 2 is achieved as expected.

2) Output 3: Water users’ groups that are in charge of the operation and maintenance of
on-farm level irrigation/ drainage facilities are established, trained and strengthened;
furthermore, RID and water users’ groups operate and maintain irrigation/drainage
facilities under lateral canal level cooperatively.

Indicators:

By the end of September 2003, farmers establish more than 14 Water Users’
Groups (WUGs) and 1 Integrated Water Users” Group (IWUG) in the Model

Area, and then RID and IWUG decide the schedule of irrigation water
distribution in 18R area cooperatively.

+ Based on that decision, RID operates gates in 18R canal, and more than 80% of
WUGs operate and maintain on-farm level irrigation/ drainage facilities.

21 Water Users’ Groups were established and then grouped as one Integrated
‘Water Users; Group by June 2001. The Project adopted the way to form tentative
irrigation Water Users’ Groups in the downstream by each irrigation ditch where its
facilities were not developed. Afterwards, they were formed into an Integrated Water
Users’ Group. This was very successful in terms of allocating water equally and
preventing water-use problems along the whole 18R lateral canal. These are described
in two guidelines made by the Project to disseminate information to both RID staff and
farmers. ‘

Since then, IWUG has been playing an important role to transfer information
and to coordinate between the Khok Kathiam O&M Project Office and each WUG in
water management. The WUGs have started maintenance activities of the on-farm
facilities. From April 2002 to March 2003, 28 O&M activities were held and 398
members attended in the activities. ‘

By strengthening Water Users’ Groups, the O&M Project Office is now able to
make detailed water allocation.plan in the iateral canal in cooperation with IWUG.
Based on the plan, the O&M Project Office is operating the gates in 18R ¢anal.

Moreover, in the 2002 rainy season rotational irrigation plan at the ditch level was

9
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made by IWUG and WUGs guided by RID. In the 2003 rainy seasons, rotational
irrigation plans at both the ditch and lateral levels were made in the same manner. Yet,
any rotational irrigation plan in the dry season is not made so far.

Even though WUGs and IWUG are not independent enough to implement these
activities, it is noted that the Output 3 has been achieved with the fact that RID has

enough capacity to manage them.

3) Outpnt 4: Field crops and their cultivation methods that should be promoted to
extend in dry-season are selected; furthermore, farming activities are accelerated
through establishment ami strengthening of the farmers’ groups for farming and the
supporting system for them.

Indicators:

* By the end of September 2003, more than 5 kinds of field crops that are
promoted to extend at the Model Area in dry-season and their

cultivation/irrigation methods are decided, and then the extension activities of
those to more than 50 farmers in the Model Area are started.

* By the end of March 2004, farmers in the Model Area establish more than 2
farmers’ groups for farming, and more than one supporting system for them is

- established.

As a result of tests in demonstration farms for three years, six kinds of non-
paddy crops (soybean, peanut, mungbean, sweet corn, okra, and sunflower) for the dry
seasons were selected. Based on the demonstration resuits, farmers planted
mungbean and sweet corn in the targeted 35ha farmlands in total. However, it
completely failed in harvest due to several unfavorable conditions, such as
unseasonable heavy rain, poor drainage in a plot, heavy clay soil, and other damage.
Further study on controlling stagnant water in a plot is necessary. Thus, recommended
upland crops have not yet been selected, nor cultivation/irrigation techniques have
been verified. _

- Agricultural Development Committee was established cored by RID and DOAE
in September 2001, aiming to promote farming system in the Model Area. However,
it is not functioning very well. It is the fact that production of field crops is very
limited; therefore, a strong back- up system for marketing is not necessary at this

moment. On the other hand, Agricultural Machinery Users’ Group, which was

established in November 2001, is functioning properly.. The main roles include

providing training to tractor operators, renting a tractor, and maintaining tractors.

10
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One of the targets was to establish two farmers’ groups; however, it is not urgently
necessary to set up one more group in the situations that cultivation/irrigation methods

for dry-season’s field crops are not verified.

4) OQOutput 5: RID, DOAE and farmers’ group leaders that are selected to disseminate
the project achievements are trained through scheduled training courses and seminars
by counterparts.

Indicators:

* By the end of March 2004, counterparts deliver more than 15 lectures and 5
presentations to more than 100 staff of RID and DOAE, and more than 50

farmers’ group leaders in according with dissemination plan, more than 90% of

participants receive certificates as a result of completing the training.

By now, two training courses and one seminar were held from 2002 to 2003.
Counterparts delivered 15 lectures and 4 presentations to 67 staff and 25 farmers, and
contributed to disseminate the achievements of the project activities. All participants
completed training or seminar satisfactory and obtained certificates. By the end of
March 2004, the third training courses and the second seminar will be organized for 37
staff and 25 farmers as targeted. During a course of the preparation, contents of
training and seminar were carefully examined in cooperation with four working groups
and experts. All training and seminar included group discussions and presentation
sessions, so that participants had opportunities to exchange opinions and share
informatioﬁ. The series of these activities were used not only for disseminating

project achievements but also ensuring counterparts’ skills and knowledge.

3-3 Achievement of the Project Purpose

Project Purpose: In dry-season’s irrigation period, through effective irrigation water
utilization, the planted acreage of dry-season’s field crops in the Model Area (18R canal
area) is expanded, and crop diversification is also promoted.
Indicators:
+ By the end of March 2004, non-paddy field crops are cultivéted more than 35 ha
during dry-season in the Model Area.
+  Weekly water allocation plan at the lateral irrigation canal level is made for the

Chainat-Pasak canal command area and implemented.

11



In the 2002/2003 dry seasons, 25 farmers planted 33.6ha of mungbean and 3.Zha
of sweet corn in a large scale; however, none of these but for 0.3ha of sweet corn was

successful in harvest. Since techniques and methods have not been identified, the

technical transfer to counterparts has not been done yet. Hence, the Project Purpose,

* crop diversification in the paddy field during the dry seasons, is not achieved.

After analyzing important factors, such as drainage system, land preparation,
water requirement, irrigation method, applicaﬁon of fertilizer, farmers will try planting
mungbean and sweet corn in a much smaller scale in this dry season under the experts’
supervision. Therefore, it will take extra years to justify techniques and methods for
crop diversification in the Model Area.

The second target has been achieved to some extent. Weekly water allocation
plan at the lateral irrigation canals along the Chainat-Pasak main canal is made by RID,
together with Regional Irrigation Offices based on annual plan set by the National
Water Resources Committee. However, the Project Purpose is not yet to be
completely achieved because four O&M offices along the Chainat-Pasak canal
command area do not implement water allocation as planned. As shown in the Table
below, all O&M Project Offices used more water than planned in the dry season‘ 2002.
It also shows that O&M Project Office in upstream tends to use more water than the
one in downstream. Further efforts should be made to remedy inequality in water use
~ between upstream and downstream as well as disparity between plan and actual.

Table: Seasonal summary of water allocation in the dry season 2002

4——  Upstream Downstream -~

O&M Offices Manorom | Chong Khae | Khok Kathiam { Roeng 4 Offices
Rang
Planned {mcm) 116 148 134 114 512
Actual (mcm) 239 249 150 145 783
| Ratio (%) 206 168 112 128 153

Source: Plan-prepared by Regional Irrigation Office 10 and the Project

Actual-O&M data collected with the E-mail report system

3-4 Achievement of the Overall Goal (Prospect)

In the PDM version 3, the Overall Goal, “to increase farmers’ income through

sustainable farming”, is used as “Super Goal”, which is to be attained more than 10 to 20

years after the end of the project. Then, the target attained within 3 to 5 years after the-

project (equivalent to  “Overall Goal”) in this project was set as follows:

“In the upper east bank of the Chao Phraya Delta, the planted acreage of dry-

season’s field crops that presupposes effective irrigation water utilization is expanded;

12



and crop diversification is also promoted.”
As noted in 3.3, it will take some more years to achieve the Project Purpose with additional
assistance, especially for crop diversification program; obviously it requires additional years to

realize the “Overall Goal” and *“Super Goal™ under certain conditions.

4. Results of the Evaluation with Five Criteria

Based on the survey results regarding the achievement of the Project Plan, the
Project was evaluated in terms of the five criteria as follows. Details of each evaluation
result can be referred to in the Evaluation Grid (five criteria) attached in ANNEX 8.

4-1 Relevance

At the time of ante-evaluation, Overall Goal, Project Purpose, and Outputs were
highly relevant to the Thai government policy. In the 8" National Agricultural
Development Policy (1997-2001), the government gave priorities to strengthen an
international competitiveness through producing high value-added and diversified crops,
and maximizing efficiency in use of natural resources. At the time of evaluation, they
are stifl in line with the policy of the 9" National Economic and Social Development Plan
(2002-2006), which states the efficient use of water, promotion of less-water used crops,
and participatory development. However, situations behind the crop diversification
policy, namely, a decrease in rice price, an emergence of plague, and a severe water
shortage in the dry seasons, have been improved in recent years. Thus, the relevance
declines somewhat in terms of the policy for crop diversification, although the future is
not known.

The Project was planned to meet the needs of RID, especially in terms of
modernization of water management system. The system using telemetering is promoted
by the King of Thailand to resolve water shortage problems during the dry seasons and
flood problems during rainy seasons. While, the needs for crop diversification of
DOAE and farmers are relatively low compared to the ones for water management. The
needs may increase when cultivation/irrigation methods for non-rice field crops in the
Model Area are successfully established.

Relevance of the project planning is not high with regard to a selection of the
Model Area, a structure of the plan, and its duration. Although the Project aims to
promote crop diversification during the dry seasons, soil in the Model Area is not suitable

at all for cultivating upland crops and requires lots of inputs. More detailed study should

13



be undertaken to justify the economic benefits from promoting dry-season’s field crops

in the Model Area. It cannot be denied that this makes it difficult to achieve the Project

Purpose.

4-2 Effectiveness

As seen in 3-2, an achievement level of each Output is relatively high, except
Output 4. However, these achievements did not lead to a realization of the Project
Purpose. This was because the Project Purpose was largely dependent on degrees of the
achievement of Output 4 and Output 1.- Major factors to hinder the achievement of the
Project Purpose were:

(1) Cultivation methods in a large-scale farmland were not identified. (related to Output
4)

Dry-season’s field cropping in a demonstration farm was successful with intensive
care for the first three years of the Project. However, cropping in a large scale, careful
attentions in selection of crops, seeding, application of fertilization, and weeding were
required. Problems may arise from a lack of study in the differences between a
demonstration farm and a large-scale farm.

(2) Land preparation method and irrigation method were not appropriate. (related to
Output 4) |
* For heavy clay soil in the Model Area, land preparation and irrigation are very
important. A three-time plowing and special ridging may be required; however, farmers
selected broadcasting sowing without any land preparation.
(3) Drainage system in a plot was not enough. (related to Output 1)

Because a size of one plot was large compared to the demonstration plot and it was
difficult to drain excess water from drainage ditch. Current on-farm facilities developed
by the Project were not enough to do so. Once there was a heavy rainfall, water would
be stagnant in a plot, followed by great damage to crops.

(4) Cultivation period was not appropriate. (related to Output 4)

Recommended cultivation period in the Model Area is between December and

March. However, farmers could not adjust its planting to this recommended cropping

calendar.

Besides the above, an important assumption needs to be taken into consideration to
assess the Project effectiveness. During the 2002/2003 dry seasons, there was
unseasonable heavy rainfall in December and March. This forced farmers to change the
cultivation period and omit a three-time pléwing Jand preparation.
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Meanwhile, Output 2 and Output 3 contributed to the achievement of the second
indicator to a great extent. However, the Project Purpose will not be attained within the
period. Though weekly water allocation plans at the lateral irrigation canal for the dry
seasons were made, they were not implemented as planned. Two major problems were
identified. First,- current data collection and observation are not enough to increase
accuracy of the water allocation plan even though new telemetering system and Decision
Support System have been developed by the Project. Second, farmers do not follow the
instructions by RID and demand more water than the plan. In spite of the attempts to
promote farmers’ participatory planning by the Project, it is the fact that it takes time to

change farmers’ attitude and custom in water use.

4-3 Efficiency
(1) Japanese Experts

By September 2003, a total of 10 experts (in the ﬁelds'of chief adviserféystem
development, coordinatot/training, on-farm facility development, water management, and
water users’ organization) as well as 17 short-term experts (30 assignments in total:
Details are in ANNEX 3) were dispatched and one will be scheduled to dispatch in
February 2004, For a whole period of the Project, no long-term experts in the field of
farming were dispaiched due to a limit in the number of long-term experts, whereas the
field of farming was a main engine of the crop diversification. With this constraint, 2
short-term experts (8 assignments in total) were dispatched during only the dry seasons,
instead. It is not denied that absence of the long-term experts had effects on the degree
of the project achievement. Besides, despite realizing heavy clay soil in the Model Area,
it was not until the fifth year of the project that a short-term expert in the field of soil and
fertilizer was dispatched. If soil experts were dispatched earlier, the outcomes would be
different. For other fields, the timing of dispatch was generally appropriate.

(2) Couaterparts ‘

Counterparts are assigned mainly from RID as well as DOAE, totaling to 50 at the
beginning of the Project and 56 at the time of evaluation. Working Group for each field
was established in order to implement activities effectively and efficienty.
Commitment and devotion to the Project activities by the qualified counterparts
definitely contributed to producing the Outputs. One thing to weaken the efficiency
was that 21 counterparts were either transferred to other divisions or left. '

(3) Training in Japan
By September 2003, 25 counterparts had been dispatched for training to Japan, and

three more counterparts are scheduled to leave for training. It was very efficient to

15

-



make a linkage between a dispatch of the counterpart and a dispatch of the expert. The
acquired knowledge and experiences through training in Japan were shared in seminars
after returning to Thailand.
(4) Provision of Equipment

The majority of equipment was procured within the first three years of the Project.
Most of them were delivered without any special problems although some equipment
delayed. The qualityb and quantity were met for needs of counterparts owing to
discussions between counterparts and experts in a selection. Moreover, the established
O&M system in RID helped to maximize utilization. Thus, the project is regarded as

efficient in a sense that inputs have been fully utilized at their utmost potentials.

4-4 Impact ,

Intended impact of the Project has not clearly emerged as described in 3.4. The
Project had some positive impacts that lead to the Overall Goals. There is no negative
impact identified so far.

(1) Technical Impact

The impact is observed in the upper east bank of the Chao Phraya Delta along the
Chainat-Pasak main canal and other areas. U-shaped ditches introduced by the Project
bave been adopted in 19R lateral canal, Ban None Thammang and Irrigation Water

" Management Experiment Station 8 in Nakhon Sri Thammarat, being admitted its
strengths of easier construction work, less maintenance, and durébility. Another impact
is seen in the 19R lateral canal. Water Users’ Groups with the same establishment
process as the Project were formed for the better management of water use and irrigation
facilities.

(2) Economic and Social Impact
According to data collected from some randomly selected farmers by the O&M
Office, the rainy season’s paddy yield per unit increased from by 21 % to 34 % between
© 1997 and 2002 due to more efficient use of irrigation water. In Bang Lee, a downstream
area of 18R lateral capal, dry-season’s paddy yield in 2002 was 750kg per rai, compared

to none of yield before the project. With increased income, some farmers in the Ditch 01

-Ditch 14 diversified a source of income, such as chicken farming or fish farming.

Farm roads have very positive socio-economic impacts. Farmers have now easier and

quick access to their farm fields by truck, consequently, they save time and labor costs.

From the social point of view, there are positive impacts on communications and

interactions between farmers in upstream and downstream in the lateral canal as well as

between farmers and the related government officers. Before the establishment of the
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IWUG, there were few communications, but after the Project, communications and

interactions become more active.

4-5 Sustainability
1) Institutional aspects

RID has eﬂéugh number of and qualified staff to continue the project activities,
However, 6nce working groups are dismissed after the Project, it would be difficult to

continue cooperation and coordination among concerned divisions and offices. In order

to assure the sustainability of the Project activities, it is necessary to strengthen -

managerial capacity for administering and supervising all related organizations, and to
transfer authority and responsibility to the appropriate divisions.
As the decentralization policy is promoted, the role of IWUG is getting increased.

Concerning on-farm facilities, property rights will be transferred to Tambon

Administrative Organization' (TAO), while O&M rights will be transferred to IWUG.

Under this circumstance, it is necessary for IWUG to strengthen their capacity further for
sustainable development.
2) Financial aspects

It is likely that the Thai government will continue to support the project activities.
RID has secured the budget of 230 million Baht for five years from the 2004 fiscal year
to expand program of the telemetering system in the Chao Phraya River Basin. While,
DOAE also admits that it will make every effort to keep budget for supporting crop
diversification. In this year, DOAE prepared some budget to purchase hybrid seeds.
However, there are so many uncertainties accompanied with the recent reform in
budgeting system under the decentralization policy. As for IWUG, it collects
membership and O&M fees with a high coIlectibn rate of more than 70%; therefore, it is
likely to continue their activities financially.
3) Technical aspécts

Through a combination of inputs such as dispatch of experts and training in Japan,
counterparts have gained the basic techniques to continue their activities. The number
of the staff attained basic techniques in each field is 12 in on-farm facility development,
18 in water management, 6 in water users’ organization, and 12 in farming. While, the
number of the staff who has enough capability to instruct others is, 5, 7, 3, and 2,
respectively. However, the rest of them have potentials to be instructors after training.
Further cooperation would be recommended to ensure the technical sustainability in
irrigation/drainage facility development for dry-season’s field crops, construction

methods of irrigation ditch for floating rice area, techniques for development and O&M
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of the telemtering system, capacity of rotational irrigation planning, legal system of the
water users’ groups.’

In order to continue dissemiﬁating results of _the activities, training and seminar are
very effective means. Because the working group will dismiss, it is increasingly
important to select an organizing division and transfer authority and responsibilities to

concerned person.

5. Conclusion

The Project started responded to the necessity to improve efficiency of water use
and increase competitive capacity in the agricultural sector. In this sense, the Projeét is
highly relevant. Project members’ devotions and farmers' cooperation toward the
activities with génerally appropriate inputs have contributed to the significant
achievements in the Outputs. In spite of the fact, the Project Purpose is not expected to
achieve its targets by the end of the period. It set the numerical indicators at the very
high level, especially in crop diversification at the 35-ha of harvests of five field crops in
unsuitable soil in the Model Area. This made it difficult to achieve the Project Purpose
within five years. On the other hand, some techniques developed by the Project have
already been extended and applied in other areas of the upper east bank of the Chao
Phraya Delta, and also, some positive socio-economic impacts are identified in the Model
Area. |

Based on the evaluation results, it is concluded that it will take some more years to
achieve the Project Purpose despite a certain level of effectiveness and efficiency. The
remaining issues are to be resolved by enhancing the techniques transferred by the
Project. Further cooperation would move forward to realize the Project intention, to
sustain tlie development effects, and to extend them to other areas in Thailand.

The fields need further assistance are as follows. The details are described in the
following sectién.

1) On-farm Facilities Development
2) Basin and Delta Level Water Management
3) Farming
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6.Recommendations

As a result of the evaluation, fhe Team makes recommendations as follows.
(1) Farther assistance from the Japanese side
(2) Necessary preparation by the Thai side

(3) Necessary improvement of the present Project

(1) Further assistance from the Japanese side

It is not easy to achieve the project purpose in some fields within 5-year project
period. Therefore, further assistance from the Japanese side is needed in the fields of On-
Farm Facilities, Basin and Delta Level Water Ménagement and Farming.
It is suggested that three long-term experts for assistance to the above fields need to be
dispatched, and other inputs for achieving the project purpose are expected if necessary.
It is also suggested that the project period needs to be extended 1.5 years at 2 maximum
as a follow-up program. |
The follow-up activities and inputs are;

1) On-Farm Facilities

For the successful cultivation of the dry-season’s field crops, it is necessary to
study and verify the on-farm facilities for the purpose of intensifying the drainage
function.

Proper construction method for both the deep-water rice and the floating rice areas
in the downstream of 18R lateral canal needs to be established. A long-term expert is
expected to assist these activities and be in charge of the rotational irrigation instead of
the expert of Water Users’ Organization. '
'2) Basin and Delta Level Water Management

The prepared water allocation plan has been practiced but not functioned properly

yet. It is necessary to approximate the plan to the actual conditions and operate the
irrigation facilities as planned. For instance, a long-term expert and short-term expert
(Water Balance Analysis) are expected to assist these activities, as for telemetering
system, a short-term expert is expected if technical problems occur.

3) Farming

It is necessary to examine, determine and extend suitable cultivation/ irrigation

technology for the dry-season’s field crops. A long-term expert is expected to assist these
activities.

4) Others
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It is suggested that counterpart training for IWUG leaders needs to be implemented
and a short-time expert needs to be dispatched for strengthening of INUG and WUG.

For extension of the Project outputs outside the model area, trainihgs in Thailand need to-

be implemented for RID, DOAE officials and farmers.

(2) Necessary preparation by the Thai side
In the view of sustainability of the Project, local costs including training in
Thailand, construction and rehabilitation expense in the mode! area need to be born by
- the Thai side as much as possible. It is necessary to prepare the budgets for appropriate

implementation of these activities by the Thai side.

(3) Necessary improvement of the present Project
1) Revision of PDM

In the field of Basin and Delta Level Water Management, although the output has
‘been already achieved, the output has not been fully linked to the project purpose.
Therefore, the present output needs to be revised to link it more directly to the project
purpose. The new Output2 is as follows; “The water allocation plan for the dry season is
made on the consensus of RID Head Office, Regional Irrigation Office 10, 0&M Project
" Offices and Integrated Water Users’ Group,.and water allocation is practiced according to
the plan in the mode] area.”

Objectively Verifiable Indicators of some outputs need to be revised properly,
because some of these indicators are inadequate to evaluate the current situation and the
'outputs.

2) Farming
'. Through the cooperation of Farming, it is recognized that sustainable farming
system in the dry seasons in the model area can take two apprbaches in general, high-
input to high-return and low-input to moderate-return. Based on these approaches, the
Project aims to show a mode] of the possible farming system in the Model Area.
The trainings for farmers outside the model area are important to achieve the overall goal.
Therefore, the trainings for farmers need to be strengthened.

Surveys on farming system in the Upper East Bank of Chao Phraya Delta area
need to be implemented, especiaily cropping pattern and dry-season’s field crops. The
information on cropping patterns which will be repofted above will be useful for

promoting the crop diversification in the Chao Phraya Delta.
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Final acceptance for the follow-up program would depend on budget sitnation,
especially for the three concerned departments of the Thai side that have to go through a

new process of the budgeting system of the Government of Thailand.

7. Lessons Learned from the Project

1) RID, DOAE, DTEC and Japan have established a good relationship on the basis of
long-term cooperation. Since the Project has been implemented with such a background,
assignment of counterparts and budget allocation by the Thai side has been carried out
quite smoothly, on the basis of mutual trust between the Thai and the Japanese sides. It
is very important for the JICA technical cooperation projects to have such a trustful

relationship.

2) The Project has achieved a significant result in the field of Water Users’ Organization.
By contrast, JICA projects in other countries undertaking similar activities have suffered
from disappointing results. This is because farmers are not shown the merits of
participating the water users’ organization. This Project has attained farmers’
participation by offering them some improvement works of on-farm facilities, as well as
incentives to get water stably by allocating water fairly through discussions at their

meetings. This gives a model of a good linkage between inputs of hardware and software.

3) In Thailand, the economy is recovering very rapidly, and situations concerning
agriculture are also changing. Under such a drastic change in society, schemes for

implementing the PDM more flexibly should be taken into consideration.
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QObjectively Verifiabls Indicators

Moana of Verification

ANNEXH

rpte 5 o

Important Assumptions

Overall Goal

To increase farmers' income through sustainable farming Farmers' agricultural income Evnduntion repart Policy w promoto  crop
Sustainobla forming system diverxification is nat
chanped.

Project Purpose

In dry-season’s irrigation period, through offactive irrigation water utilization, the plnitad
acreage of dry-season’s fald crops in the Model Aren (18R canal nres) is expanded, and crap
diversification is also promotad.

By the end of March 2004, non-poddy fiald craps nre cultivated more than 33 o during
dry.sunson in the Model Aren; Weekly wator nllocation plan ut tha laternl irripation
cannl level is made for the Chrinat-Prsak canal command sren and implomoutad.

Survey of wultivated nrea by fokt
crops in dey-season; Report of woter
allocotion plonning: Actunl dntn of
wnlar alloention ot tha Intornl eapnl
loval

Quiputs of the Projuct urs
diffusod from the Medel Arau
10 the uppar sast bazk of the
Chie Phraya Dalta.

Qutputs

1. In the Mode] Ares, on-farm level Irrigation / Drainage Faeilitias that are nocossary for
cultivating both rainy-season's rics and dry-season's field crops and Lateral Lavel irigation
Facilitiss for thern are rehabilitated as a model, and relatad guidelinos ars axpandead.

2. Water managoment method using telemetaring system for the Chao Phrays River Basin
{CPRB) is designed and its pilot projact is imp! tad; Decision Support System for the
operation of main facilities in the uppar cest bank of the Chno Phraya Deltu (CPD) is
developed, and as a result of it, ralated RID officos and farmers can compare the pinned and
actua) data of water allocation,

3. Water users' groups that are in charge of the oparation and maintenance of on-farm lovel
irrigation / drainags facilities are established. trained and strengthened; furthermers, RID
and water users' groups operats and maintain irrigation / drainage acilitiss under latoral
canal lsvel cooparativaly,

4. Field crops and their cultivation mathods that should bs promotad to extend in dry.soason
ars salsctad: furthermors, farming nctivitias nre accelerated through sstablishment nnd
streagthoning of the farmecs’ groups for farming and the supporting system for them,

6. RID, DOAE and farmers' group leaders that are selectad to disseminata the project
achisvements are trained through scheduled training courses and seminars by
counterparts.

R

1. By the end of Septambor 2002, Irripation / Drainage facilities for anch plat at more”

than 200ha poddy felds in the Model Aron are constructad; By tho end of Soptember
2003, tho irrigation (acilitios of 18R canal within the management seclion Kin6 are
rahabilitated,

ta

By the and of March 2001, basic design repozt for the tolametaring systom in the
CPRB is complatad; By the end of Soptamber 2003, the telametoring systom of the
pilot project starts operation: By tho ond of Septombar 2003, digitized 0&M data in
the upper onst bank of tha CPD and relutod hydrolegy duto are arrangxl ind oponad
daily throughout the netwerk,

[~

. By the and of September 2003, farmers establish more than 14 Watar Users’ Groups
{WUGs) and | Integratad Watar Users' Group (IWHG) in the Madel Aren, and then
RID and IWUG dacide the schodule of irrigetion watar distribution in 18R areo
cooperatively; and besed on that décision, RID oparates pates in 18R canal. nnd more
than 80% of WUGs operste and maintain on-farm lavel irrigation / deainage
{acilities, ’ ’

a

. By tha end of Septambar 2003, moro than 5 kinds of field crops that nre promotsd to
extend ni thu Model Aron in dry-senson nnd their eultivation / irrigntion motheds are
docided, and then the sxtonsion activities of those to mora thon 60 farmars in the
Model Aren are startod; By the end of March 2004, farmers in tha Model Area
sstablish moro than 2 [armers’ groups for farming, and maro than one supporting
systom for tham is established,

By tho eond of March 2004, countorparts deliver mera than 15 loctures and 5
presentotions to mora than 100 stall of RID and DOAE, and mora thon 50 farmars’
group leaders in according with dissemination plan, mora than 90 % of pnrticipants
recaive cortificatss as a roxult of complating the training.

T

1, Revord  of  construction  wnd
Registration book of Intare] canu)
faciliting

. Basie design report of the
telemotering system: Condition of
instnlled  wlnmotaring  sysiem:
Do file

3. Rocord of wnrar users’ groups;
Survoy of the nctivitias of water
users’ proups; Survoy of the
sctivitios of on-farm leval wator
managoment

4, Suprvey of erapping pettorn in dry-
season;  Survey  of  irrigntion
mothed in dry-soason; Survey of
the activitien of farmers’ groups;
Survay of tho supporting systom

5. Evnluntion of  curriculum,
matarinls ond topics:  Activity
raport

*Price  and market of
products is stabla,

+Price of materisls
farming is stable,

» Climate condition is stable.

+ Farmers  cultivate dry-
saxson’s field -]
indepondently applying the
docidod Leld crops ond
those cultivation ! irrigation
meothods. :

for

Activities

Inputs

141 .unlmprovumaut plon-{farm devalopment methodelogy of On-farm level irrigation / drainage
facilities .
1.1-1. Malking a plan of On-farm devalapment method considering dry-seasch crops
L.1.2. Verifieation of improved On.farm development method in the model area
1.1:3. 8tudy on appropriate on-farm development method in the futurs
I-2, Improvement of development methodology of lataral lavel irrigation {acilizies
1-2.1, Collecting the existing irrigation and drainags Tacinities dats — -
1.2-2. Meking a rshebilitation plan of lateral canal -
1°2.3. Study on the suitabls operation and maintenance mathodology

2.1, Improvemsnt of irrigation and drainags planning, and facilities’ operation
2-1+1. Analysis of current situation, and examination for efficient water meanagamant
2.}:2. Examination of appropriats water resources utilization

2.2. Improvetnent of data communication systern
2-2-1. Basic design of dats communication systam for the Chao Phruya rivar basin
2.2.2. Instaliation of talemetoring systom

2-2:3. Application of R/S and GIS tachnology

3+1. Strengthening of water users’ groups .
3.1-F, Analysis of axisting watar users’ groups' sctivities
3.1.2, Establishmont of water users’ groups in the Model Aren
3+1-3, Strengtnening of blished watar usars' yroups in tha Modal Area
3-14, Arrangemont of the result of activities, and start of its diffusion
3:1-5. Training for the technical staffof RID and the leadsrs of farmors’ groups concerning the
strengthouing of watar usars’ groups
32, lmpr of watar man t method in on-farm Jave)
3.2.1. Study of current on-ferm water managemant parformance
* 3.2.2. Examination of method to improve on-farm watar managament in the Model Area
8.2-3. Guidance to the tschnical staff of Khok-Kathiam O&M Project for efficient water
managamsnt in the Model Area
3.2-4, Guidance to watar users’ groups for eflicient water management in the Model Area
3:2.5. Arrangament of the result of nctivities, and start of its diffusion

4-1. Examinetion and extonsion of the dry-season's fisld cxops and thair suitable cultivation /
irrigation tachnology
4.1.1,Survay and analysis of present farmhouse economy and land utilization condition
4-1~2§umy end problem finding through detail farmers’ cultivation techniqus in the Modal
oek
4-1-8. Examination and draw up the land preperation methed snd dry.-season's feld crops
introduction plen
4-1.4, Advise and guidance for strengthening of extension activity
4-1.5. Making guide-line for strengthening of extension activity .
4-1.6.Introduction and examination of dry ‘s fsld crops and their eultivation
technique, and their extansion
4.1.7. Examination of water raquirement of each crop
4.1.8, Draw up the irrigation water request plan
4-2. Establishmant and strengthening of the farmers’ groups for larming and the supporting
systam for them
4-21, Establishment and atrengthening of the farters’ groups for farming
4.2.2, Survey of prasent farmerfcultivation sctivity back-up systom and its problam fnding -
4v2-3b%r‘:3mizntion and strongthening of the back.up system for farming cored by RID and.

5.1, Impiemmentation of troining f.or tha local technical staff of RID and extension stoll of
DOAE

5-1-1. Planning training courses, curriculum and schadute
5-1.2, Compiiation of training matarial
6.1.3, Implementation of training courss
5-1.4. Evaluetion and menitoring
5-1. Discomination of cutputs of aztivirias through saminars
5.2.1, Planning seminor progrem and schedule
6.2.2, Compilation of seminar material
6-2.3. Tmplamentation of saminar
5:2-4. Evaluation and monitoring

Japanssa side
1. Dispatech of oxperts
<Long-Terin Exports>
Chief Advizer 7 Systers Developmant
Coordinator / Training
Water Management
Water Users’ Organization
On-larm Facilities
<Short-Torm Expert(s)>
Farming
Dats Comimunication Systom
Plonning / Design of Facilitias
And others when necassity arises

Thaj side

Offica facilitios

=

2. Provision of aquipmant d

3. Acceptanos of countarpnre in Jopan . Project tnst

1. Land, Building and Facilitios
Main office (RID). Site office (RID Khok-l{athiam)
Space necossary for the Equipmant provided

Other necossary land, building nnd fmeilities

. Assignimont of C/P and stall’
Project Director / Doputy Praject Diroctor
Project Manngor / Doputy Project Mannger
Countarpurt Personnal
Administrative Personnal
Other supporting stafl in main office and site officn

Nocossnry nquipmont othor than provided by J1CA

*The minimum irrigation

watar  requirement  is
assured [or the Model
Blocks.

*Land for Dich and Dike
progrom is prepared in the
Model Blocks.

+ Collabaration is  assured
batween RID and DOAE,

' CiPs uro assigned
continuously and work
nctively,

+ Input from both sides are
timely and adequataly
provided.

Pre-conditions
+ Farwmers accopt the Project
and cooperate weil,

-0 —

{Nota) Overall Geal .

Whau the MWMS Project was agreed by the R/D, thors was no definition about when the Qverall Goal would be attained. Thorefora, the Overall Genl of tho projuct wax satup lo b nttained mora than 10 10 20 yonrs after tho ond of the project.  Rocently, the time
span of tha Cverall Gosl was definad by JICA that the Ovarall Geat should ba attained within 3 to 3 yaors aftor tho end of the project.  Thus, the tims spun of the Ovarnll Goal why consequently shortoned in compurisen with that at /D, The ariginal Qverall Goal
of this project should ba undorstacd as the Supar Goal and new Cverall Goal should be set up. Howevar, wo must raspact the description of R/D.  To ovarcome this problam. wo ramnined tha originnl Oversll Gonl that is actually aquivalent Lo the Super Goal, and
sot.up the Targat that is actually equivalent to the Ovarall Gonl by new dalinjtion an lollows:

Tergot that should be ottained within 3 to 5 yoars aftar the snd of the projoct )
In the vwpper east bank of the Chao Phraya Daits, the plantad ncrenge of dry-season’s field crops that presuppeses offective irrigetion watar utilization is expandel: and crop diversificotion is also pramots

Vorifiabla Indicators ) '
Aftor the Project finished, by the end of 2009, nen-puddy filed crops ars nowly cultivated more thun 200 ha duting dry-seasen in the upper enst bank of the Chao Phruyn Belta

Means of VeriGcation
Survey-of cuitivatad aren by field crops in dry-season

Wl
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Evaluathmn Grid (Resuls and Process) . .
The Modernkation of Water Managemeni Sysiem Project kn ibe Kingdom of Thalaad

Ttetms Survey ltems Detalied Sorvey [tems eany of Verification Findings
<10t 20 cf:;mm " . A 1 frmer's i How much did average - Suatistics
11 C A N snnuel Earmes's income - -Survey on Samners’ socio- | The rany-sesson’s paddy yield per unit increased by 21-34% between 1997 and 2002, Incressed amount of annual
i I - m:"’i‘"’“‘“’m“'"""“’"" Jincrease inthe Model Ares  |ecomomic conditions s [inecnse i not known exselly due 1o fluctuations of Tice price.
Increase farmers income throngh sgricultare from 1999 10 20037 the Model Area
farmdng’
Chetpes it dry season's crop patlen | Are new cultivating method,
. and irrigation method in Manorom,  |Erigation method, water . N [U-shaped ditches we introduced i the 19R lateral canal (Zkm) for on-farm facilities development mnd other areas, As
Ao e Ol M | 21 |chong Kuae, bahars;, md Roeng, | management axtended to the 'r"““““"“"'c”“"  egpeds effective water wiiztion, waler user's organization emerged in the 1SR, Iateral conl, However, the dry-sesson's
. ¥ Rang O&M Project Office Teft amk area of the Chao Eields czops have not extended to other areas because they have no success cases.
commanding area Phrays Dela?
" iecl P n 2003-2004, the planied acreage of ithe dry-season's Gelds crops will be 1.6ha (10r) of mungben and maximom 4.8ha
ofthe Project {(30rai) of sweet com int Ditch 02, 04 and 06 . At the momest, one farmer offers to plant mungbean and thinty farmers
T iod, * The sumber and kind of the dry desize to grow sweet com. In case that the crop calendar, lend features or drainage position, &r¢ niot stitable for growing
;nr:y o ve fmigation wal Exeason's fields crops introdnced by wm'h‘p‘:t;d g_cfm swesd com, discussion will be held with the farmer, and Lhen finad acreage of sweet com will be decided. Mungbemn is
ongh effective inigation water the end of Mirch 2004 ey peasorts Sl oroptinthe | owwith O, |expectedto be harvested in the end of Smusry smd sweet cotn & in the end of March, Thus, numerical target of 35ha
otilization, the plasied screeps of dry- a1 18R lateral comal command . .
eaton's £eid i the Model - The planted acresge of the dry area be morz than 35 ha by experts, and fammers planied acreage will not be achieved.
Atea (3R ml N el season’s field crops by the end of ke od of 20047 The target of 35%a was set in the mid-term evaluation on the assomption that shout $0% of Model Block Ditch 04
and ¢ Siversih .)n_ abo] March 2004 o : (51.6he) and 03 {37 5hae) kave acceswibility to imrigation water, and on the astumption that 86% of farmers plant dry
Resolts 'mu::fd u season’s fields crops. However, it is difficult to plant dry-stasen's Selds crops in the Ditch 03 becanse the drainage
) dilehes ave nol developed well yet
The ﬁ:d N mg ;::;:; Whal was the actual planzed 1 sew with CIP, The tolal planied srea was 36.8 ha, isting of 33.6ha of mung) and 3.2 of sweet com.
iz {ary season Ak acreape of the feld crops in mdfmnml The kind of the crops were decided by farmers’ indention survey. Mungbean was selected becguse X was easy 10 grow,
the 2002-2003 dry season 7 P, and sweet ¢om was chosen for its profitability.
d.qnl:nm‘sﬁaldm:ﬁ;:m- How many of the dry
33 12003 dry season season's Geld crops were -Interview with C/P. The s¢iual hatvested aes of mnghesn was 7610 and sweet corn was 0.3ha (harvested by one farmer. The actual yield is
- The actual yield per hsvested gvmad:muzooz-ms experts, wid famens unknowrL} .
area in the 2002-2003 dry season

Indicmor | : By the end of March
2004, non-paddy Geld ctops are

coltivated more than 35 ha during dry-|
seas0 in (he Model Ares.

34

Reasons for the disparity between plan and achua}

-Interview with C/P,
experts, and farmers:

Misin factors of the failere are as follows.

1)Whether- Rice harvest was defayed du to heavy meinfal] of 50mm in December (Average amount of rinfall
Pecembey i Smm), 80 fiemers planted mengbean in January. Heavy ramfall of 200mm in March (Average amomnt of
rainfall in Merch i+ 30mm) s off poor drainage.

2)rainage: A size-of plet is too big and il is 300m fer from the drainage diich, Excess water d in the plot, and
damaged sweet cor
3)Soik: Heavy clay sofl is suitable for paddy cropping, but ansuitable for field cropping.

4)Lend preparation and management: R Wak necesstry to prepure the land (plow, harow, hasrow by tractor), drain water
ot in accordance with the growth of crops and iroigate Srequently.

35

Potential of the dry season’s fisdd crops in the Model Area

~Interview with C/P.
expents, and farmens

Promoting the dry-sevson's field crope it diffienlt becuse of ke following reacons.

1) Cubtivati hrique s not establiched.

2) It is high-cost and lahor-intensive to prepare the md and cultivate becatise the soil is not svitable for field cropping.
1) Most crops sr¢ profitless except for some high-profitable crops.

4) Jt is difficult to find the markets excepx Jocal markels. (Products don mieet the quality standard.)

5) Farmers are inexperienced for dry-season’s field cropping. znd there &re no exsmple of success, Few farmers are
willing to shift to field cropping.
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Results

There #re two options. First option is 10 plow into farrows three times then keep & exop fom drying out by using rice
straw mrvadeh, Second option is to chocse ».crop which is easy to plant fuch a3 bexs. Dig renches by hands and make
broad bed, end then fourth. to sow by brosdeesting method. The former method is costly, so high-profitability crop such
25 sweet com shotld be chosen. The lanter fs 2 low-cost methad. Mungbean which can use as 3 green mamire for the
next period of rice cropping, is suiteble for this method. With these eptions, fanmers may make the final choice by

drainage problems

field crope?

*+ Weekly water sllocation plan for
;mc‘?"m"“}""”lon'ﬁ‘“. domg e wn'"_"“m"m"“mud | tteruieor with RID Based on the plar which is established by the Nationsl Water Rerources Commities (NWRC) o the start of dry season,
36 canal {1999-2003) ¥ irripation camal level ° O&.Mijedoﬂice'nd wrater allocation plan w the baternl imigation camal alomg, the Chal Nat-Pasak main comal is desipned by RID. RID head
: . The on lor Wass!hs d office weekly plam dination with Regional It Offices (R1O}. However, it s not implemented as
actaal water allocation wates attocation cxperts planned o all forr O&M Project Offices,
Indicator 2 1 Weekly water allocation each O&:M Project Office  (1999-  Jexecuted ux plinnsd?
plan o the fateral iigation canut 2003}
leved is made for the Cheinat-Pacak
cat command ares md
sttplemtued Farmets use wates before the irrigation plan of request water distribution much more than planned amomnt set by I'WUG
\ntervisw with RID, and &M Project Offices. The actnal water distribution always exceed the plan becsuse O&M Project Offices pass the
ceparity t - . 3 request lo RIO erd RED without modification, Although botk RIO and O&M Project Office take a part in leadiing,
TR for the disparity pim e actual 0&M Project Office and ﬁ:mnstocamplywﬂhmcyhn.mqmnoubhmdow In order 1o cope with this stuation, $-6 O&M Project
et Cffices have bulkt Trrigation C Organi; which romote & proper request of water distribution or the
compliance wilth the plim by providing explanations or consuliations to the farmers.
Have more tiem 200 he of the
farms in the Modzl Area been
i of Cupit 1 (Oa-farm ""l ""‘““‘““.M' y elda developed mnd equipped with (-Interview with RID, Ditch and Dyke project with irvigation dilches (35,384), drainege ditches ($.870m) and ferm roads
i ! 3 43 di(&'h;&madfa'm h:wbeﬂ\s {irrigation and drainage O&M Project Office, md  [(10,670m) have been dome in 300ha of Ditch 01-13, The main developed area is in the Model Block (02, 04, 05), the
" ditches for both dry se2son’s  {fomers right bank of the oppes 1SR. In olher area, drainage ditches and famm roads are rot constracted mitensively.
fizld crops end rainy season’s .
paddy?
Indicator 1 : By the end of Pr: . f On-Fioryn Facilit sde records and T |Record of engineers .
5 ber 2002, Lrisation/Drak 42 oFress o Facilities PM‘: m -hyomo “&S:‘GW {Obtained the map of On-farm facilities development)
facilities for eack plot o more than
200 ha paddy Gelds in the Model A .
it N . ‘The Project zimed 1o develop the on-Faw facilities in the upper stream of the 18R. The total area is around 500 ha. A
Arta are eonstrieted. 43  iReasons for the disparity between phan and actasl - Interview with experis ihe beciming, cnty 200 ha of the ol area.
[ Litigation area of 15R kateral eanal i 2,560ha In total. The downstream ares is the Gelds for deep-waey res md floting
tice, and not suitable for opland aopping. For this feason, the upstream was targeted for npland cropping and on.farm
Relcmmﬁ. H:f;?lplml of On-farm facilities wore doveloped in the most pixt of the region {206ha). However. because of heavy clay soil. the on-fam
hod Were design. methodology, facilities is not capable of drainage for uplind cropping in dry szatons. Funther development of facllifies may be needed.
44 ( N v 10 aress 5% and txpet (200ha) -Interview with experts Asmem~fmnﬂdtmnlh:nceaommmymddrymm.ﬂ.mbeupphedtoothu’npom.

m i“I) ¥ 1appropriate? Although U-shaped ditch is exps P 16 Whe existing trapezoidal-shap ing disch, RID L+3
mwmhathaanumhqofndm%?mmnmqmuhslm&ﬂnmmonumaﬂ‘mdw
weather, etc. Zkm U-shaped ditch hes slready betn ¢onstieted in the 19R Sateral canal and it stated demonstration.
Ulimatelyy, plans for construction will be formalated 40 28 to meet requirements of il farmers in the irrigation area.

Alignmerd, capacity, and density of |Is the present drainage system Itunmyloremwmdmnndﬂ:ypeofﬁmgsa!aofmephl.m\mload:mugednmmdhndranuu

4.5  |On-farm facililies where there are |enough for the dry season's  |-Inlerview with experts  |in order to make the dry season’s Geld cropping ig ods will be modified after the

result of the harvest in 206302004,
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- Seale of On-farm facilities
= Access to a drainage ditch from 8
plot Aze there any olher problems
- Land leveling preciteness but density of the drainege  |-Intexview with C/P nd i the Model Area s and is very difficul becamse of heavy clay 8ok
45 s ditchos and the method of | experts Water maggeanent i1 = imponamt. d is very ud
» Understmdizgs of Famers sbont  |drainage?
nperumce of the drainage i plot
_E_wel
Hl;rensuuyambm . . P o 5 L
. -Enderview with CP, b3 stody tow have been conducted three times about the wsage of a tractor, cultivation by tractor
4.7 |Techmical transfer 1o farmers by OP t;:s:madr.ofmnmby end £ and ing method of &5y ‘e Seld crop.
Flow did fanrzs evaluate on e bighly eppmecisee on-farm Eaciliien devetopmens, They axa very satiefied with the actus candition on the
vatoms s 2 Ot | development pian and its presmice that they cukivate rice, 1f smert. drainsge ditchea are required for upbend cropping, they are not willing to incur
4 |Cvaiuion on facllities "“‘"( ‘°; Chink G g |FIRUETViE ith farmers ooty emlees they assure thal ecorommic beaelits exceed the Favestrrer.
development method by Farmens m’;‘:y" - RID will explain to famers aboos impottance. of developing dilches and famm road, s phans for consiraction will be
burden for hem7} 1o mest 16 of fanmers.
In the tpsirewn of the Modst Area, ideration of drainage fcilities is after the results of the harvest in
» Technical measures Whal are technical eamires . fewe with C/P and 200372004, (It is also necessery Lo confirm Lhe period which is required to establich & develop methed).
49 * Possibility of mesyores o iake o bt ke 10 fesolve the in the downstream, construction method will be established in the deep-water rice and fioating rice sreas duting the dry
- Necessary input existing problems ? ¥ senson of 2004 based on the 165t resulrs. 1 is necessary to test oveshead flooding inundation twice #t leest in order to
establish the developmeni methods.
T# the Guidelne prepared by ideline for on-farm facilities development is highly versatile to other apens. But it should be modified according to the
W y the Project applicable and . . 1and feature or 5ot of the ares. Contents of gnideline ure stroduced 10 the Saff in Ditch md Dike Section of RIOs and
410 Gm“’?"m. M”‘V“wmmep"fjx Iversatla 1o oter wreas? -Interview with CP and |, o0t Project Offices through » training or seminars hold by C/P.
P Are C/P3 able 10 operate and ? O&M Project Ofices provide a training directly to frmens on the cecasion of IWUQG monthly meeting ot & briefing.
imainiain them by themzelves? Feryon.
Were detign and conatroction Design end 5 sbout iigation ditches, drainage ditches and farm roads were transferred to Thid side
= Necessary skills {methods about on-farm . . =
an | epr ‘of the tachmical bor dfacitity dev forthe -Enterview with C/Pand  |and they ore able to operale by themselves.
wd?sbyuq:uu dey ‘:ﬁtldi experis However, constrnrtion methods of developing drainage ditches for the dry seazon’s field crops and ivigation ditches for
| ferred to Thai .‘” deep-waler fice and foating rice areas ave not transfefred yeL
12 Preseat sechusee level of P f:,%fp"w““"“mmm -truesview with C/P mnd | C/P s 1eehvical knowledge on of the U-shaped diiches and on-farm facilties development and their
& and mainzin tem 2 EXpErts hniesl Jevels ace enough to conduct a truining by themselves.
The rehabilitetion sections pleted by the end of 2003 i between ko0 and k. 3.6, The section from 3.6
o Has the rehabilitation of the . . to 6.770km will be compleied by 2004
a3 ’:;‘;"""!““""“m“m“) 15R lateral cxnel { km O 1o "”‘“‘;‘“""J‘w"”‘ im of 18R Iatersh canal i lacated in the uppes région and & i possble to piant the dry season's fiebd crops ifrigation
Xin.6) been completed ? hesi ditches are developed. Thus, the rehabiftation of lateral canals in the d region it not ¢ during the
project period.
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Indicator 2: By the end of

Seprember, 2003, the irrigation
facilities of 18R canal within the

4.4

Reasons for the disparity between plan and actoal

-Inesview with O/F and
experis

Development of inigation ditches and oihier facilities was conducted in the Mode] Block (Ditch0d and 08) during dry
seasans of 1999-2000 wd 2000-2001. At first, the rehabilitation of 19R laters] eanal were scheduled to start in 2 2002 dry
season. Tf the rehzbilzation Rad been conducied 2s scheduled, farmess in those areas could not cubtivate rice in dry

Emanagement section Km. 6 are mfmﬂmmmdﬂwywwldmﬂ‘ttaﬁmmﬁblw.m.on!yl.lluh«kplzol‘bniwasre‘pﬁtdinlhe
rehabilitated. first year and the rehshilitation of laieral cnal was started one year hater.
_ N Did the plan consides the
P, aea md PPIE ¥ rehobiditation works wonld | -berview with C/Pand  [Economic costs cansed by hindering farmess from cropping during dry seasons for three years wee ol considened at
4.F5  Jin Ditch 04 wnd 05 during dry N N .
001, 200103, 200203} hinder facmers from cropping [expedts the plenning stage.
seasons " during 2 2600/01 dry season?
‘Wese the plan, level and
16 Relevamce and verification of On-  {method of the development  |-Interview with C/P xnd At mettiotred above, it was not considered at the planing stage that the rehabilitation would affect the dry semson's vice
- farm facilities develop method  {appropriste for diy semson's  lexperts cropping. The level and melhod of the development were appropriste.
field crops in the Model Area?
. His 2 basic design of the _interview with C/F ad
5.1 {Design of the telemetering systemt  {telemeliring system in the A besic dexign of the \elemetering system in the CPRB has been completed by the end of March 2001,
CPRB been completed? ¥
Mm;pmm:ﬁisy!ﬂ: ofthe ing eystem mmu:rm Interview with C/F and
52 develop ject co- a " - 'No information on the telemetering, system development project co-financed by ADB and JBIC was available..
Development) ADBdeB]gm" Y | evelopment project co-  [expenta o by
financed by ADB and JBIC 7 ‘
Indizator 1 : By the end of March
2001, basie detign rrpent for the
telemetecing system in the Chao Have the skitls and.
Phraya River Basin (CPRB) is knowledge necessary 10 nterview with € nd The skills and knowledge recessary to design and operate the tefemretering system have been transferred to C/P property.
pleted. design, operate. and mainiam - Bt O&:M skills such =s repair of Kite serdars are hot encugh and i ix necessary io develop an O&M division based on
. the lelemetering Fystem been ¥ expert advice. .
Progress of the Lechuseal transfer Lo
53 transferred to C/P property?
/P by expents
Are C/Py gble to extablish the . .
telemetering system in the merview with CP nd RID secures » budget o establish the 1elemetering system in the CPRB under a five-year plan in 2004.
CPRE by themselves? txpem

Indi 2:By the end of September
2003, the telemetering sysiem of the
pilot project slarts operation.

1s a pilot project of ike

-Intervisw with G/P and

Head office and 3 bureaus in the Chao Phraya Delia Basin will send duis automatically and continuoasty by wireless

54  |Presend situation of the pilot project jtelemeiering system - connections vadsr the pilot project.
service 7 F There was no technical problem but delsy in services was cauzed by the delzy in procurement,
By the Decision Support System, the O&M duta end hydrology data in the Modet Area are inpul &t O&M Project Office.
» cosation in releasing O&M Are digitioed O&M dats in the O&M Project Cffice sends the daia to RID by e-mail. After RiD inpuis the data into database, t & opened throughout the
of wates use datz and hydrology data [FPET SR Dk ST W CPD |\ 0 (o o g [ReSWORK. ,
35 by tha Detisi ing System and related hydrology data . According 1o expert, the skills and knowiedge on GIS and remote sensing have been transferred to CF. Entegrated
(Dss) Supporting opened daly tyoughout the ? systemn by combining datebase end GI5 1 /R sensing is ded. It seermn 1o be possible for C/P Lo
Retwork? develop the system by if they have tecknical supports by Thai ET expents.
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Indicator 3: By the end of September
2003, digptized O&M datz in the
upper east tank of the CPD and
releted hydrology date e arranged
and opened daily

Waler discharge, supply and demand @ Ak precistly analyzed due (o the insufficient data to formulale 3 wider
fallocation plan. Additional ohservation sites are required in order to survey side flow in the Il bank of CPD.

The on-site data o the CPD it insufBicidnt. For the parposs of expanding (he dalabase systent across the country, it is
considered to establich Database Improventent Working Group and to take to improve water

ystem.

C/P said that the existing analysis mode! (AISP} i# too complicated Lo use, They desire Lo simplify AISP before they
introduce the monitoring system for rigation efficiency of each O&M Project Office within two years, But they have

jeal difficalties in simplifying, the model by th ;)
It iz necessary to improve the accuracy of 3 waler allocution plio by developing data collection and anelysis. In addition,
framevwork which enubles Famers to follow the plan should be established

Has the mechanizm of
. .. S There i$ no pechanism Dt enableg farmers to compare the actal amount of water (o the plnped one. However, it is
56 B"m“:""‘_""::"“ ff‘““"ﬁ::’“"“m Interview wilh CPond | ble for Earmers Lo check the actat amonat persorsally through a chief of WUG. Al chizfs of Wates Users” Group
bt water alioca oot {ptamted FApens (WLK3) monitor the tissge of water  both the ditch levels and bareral evel.
e i ctaitig ook . Ate C/Ps able to operate and L Experts say that C/Ps are capsble of managing wd mudrtsining the Decision ing System by . On the
8 of ths o -] S 2
sy [Sustainability of the telemetering s syatern by Interview with SR and [,y 4. 455 difficuk for CIPS to maiplein the telemetering system on their own becanse they are lack of xperiences,
Fystem themselves? Fxpee Suppon for ‘skills in the ing Systesn is needed.
S He famen imvolved in  |-Interview wil . 5 .
ss [T paticpioninwaer |77 T EER AR %deef:g;ﬁw Fah QM Projeet Office formtnlates & plan togeihes with Integrated Water Usery’ Group (IWUG) based on the plan 2
Lallocwtion planning process? cxper the Jateral Iovef prepired by RID head office and RIOs. Irigation: plan at the ditch tevel is posted on the notice board.
Is the Guideline prepared by
. . the Project sppliceble and _ . '
Applicability and versaibity of the -Interview with OF md - ;
59 i .\ versstile to other areas? . [ The techniques, skills and knowiedge have been transferred to oniy one C/P. At least 3 or 4 persons are required.
‘Guideline prepared by the Project Are C/Ps sble 1o and [P
mainisin them by themselves?
. : .. Tas skills and knowledge necessery to desipn, operste, wnd maintain the pilot project for the telemetering system have
Mecessary skillc Have necessary skills and - y
510 | - Progress of the techuieal wansfer |inowledge been transfegred | CoC o™ Wih CPand - [been transferred to C/P properdy.
10 C/F by expests 1o OP? expetts Also, required teeloriques are trapsferred, that ave, GIS jayer development, methods to anatyze aree of paddy-Gelds and
waler-laden paddy based on sateliite imoges, and Remote sensing irself.
¢ Uve presend technical level - . . . - .
511 Ipresent techuicel level of C/P of C/P gowd encugh to -Interview with C/Pand | The technical level of C/” is not good enough to maintzin the lelemetering Fystem and rewrite ALSP in order lo mnalyze 3

operate and maintzn them ?

volime of migaion Waler.
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Results

Achievement of Outpot 3 {Water
|Users' Gronp)

Endicator 1:By the end of Seplember
2003, farmners establish more than 14
Water Uses's Groups (WUGS) and |
Integraied Waler Users® Group
{TWUG) in Lhe Mode] Area.

i
Have more than 14 WUGs

* Activities of the TWUG -Interview with C/P, i1 g:
6. . mauvmcm b Tor. WUGs and one TWIIG was sstabliched in June 200
+ Activities of each WUG 10 experts, md FWUG enty-one
F’uﬂy,itwaphmadwmmumhmwmm.m'ﬁ'mmhmm
-jalong the whole 18R latersl canal
R disparity ) -Interview with C/P, In Thaland, WUG it nsually established after the on-farm facitities development has beet fnished. In this project, WUG
&2 for the plan and experts, md TWUG was established rentatfvety, where the facilities had not been developed yet, it 0rder to fonn FWUG sl 2n early stage. This

saethod aime 10 focus on water allocation of the whole Eaters] canal. holding a merting to discuss sbout water allocaion
for the more efficient and equat water allocation.

Applicability and versatility of the

18 the Greideline prepayed by
the Project applicable snd
versatile 10 other areas?

-tnterview with C/P and

1L 'was a new alempt {0 heve i anditor and gn advisory comsmittes in TWUG.

Cuideli i 3 Cuideli . et de to oth
by the Proj Are C/Ps able 1o operate and F The s by the Project is md °
mrdntain them by themsehves?
~ Necestury skilly Have necessary skills snd Interview witk C/P and WMmﬂytnmmmmmwmmMlem
54 * Progress of the technicst trmafer |imowledge been transfemmed | irrigation plan, to meintein facilitics snd manage ing heve been ferced to 4 C/Pa. Registrati
to CP by experts to CP? experts pmudmrwmmeu'yon?lmom:m&ekwo.ummwmmmoﬂmm)nmmfmd.
15 the present techmical tevel N N
65  |Present iechmical level of P of &P good enough to Interview writh QP and o, e ieehmical Eevel of C/P s good endugh to oparaie mnd meiniain them.
operale and rkinkain thes 7 T .

Indicator 2 RID and TWUG decide
ﬂwncheduhof:m&manm

m IER

Baedmﬂmdmonnmopam.

gales in 18R eqal,

Mort than 50% of WUGs operate and
mainsain On-farm Jovel

Jirrigsionsarainage facitit

6.8

Procesa of the irrigulion waler
alfocation plen in the 18R Jaeral

-Interview with C/P,
experts, and IWUG

1WUG compiles water demand mmwmmfmm-ﬁuﬁmmonmumlmmwm.
However, TWUG is not capable of making the plan independently.

Was a rotational i The ional irrd plan of the Erigation ditches level during a 2002 raimy staton was made from 2 pham designed by
g7 [Plnned mnd shual rotafional i duting 2 VITERIOR {1 erview with C/P 04M Project Office through the cocrdination with IWUG. Also, in the 2003 rainy seasons, rolational imigstion plans s
tirrigation during 2 rainy season " g iy ¥ expeis, and IWUG Yoth the ditch s Iaters] levels were 2lso made. Each WUG is supposed to make & rolational frcig; plan ot the ditch
. level indcpendenily. But 2 technical training for that has not beest completed yet
. Wat 8 rotational irfigation N -
fPtanned and actnal rotational A -Interview with C/P, . R - :
63 | igation dusing % dry plen during a dry season ] md The rotational irrigation plan at the ditch fevel during a 2002 dry season will be made zoon
Reasons tisorits a -Interview with C/P, memmm:mmmdmamaymmmwummwx
& ’“‘M bersesa plzn o experts, and TWUG ateral canal was implemented ot the came period.

410

What are actions (o be taken?

-Interview with C/P,

As joned above, the plmﬂﬂnﬂ:!tlﬂddntmglmo!aymwﬂ!bemﬂpﬂedm

expests, md [WUG O&M Project Ofice znd [WUG. T'WUG has not been thened enovgh to laie the plen & dently
I : -Interview with O&M e :
T Wmofﬂummmtmu e they ed a5 plasmed? |Project Office, Farmers don't foZow the plare made by RID, start irrigaie before the plan and request waler much more than plan made
lirrigation ditches °per and experts, by IWUG and O&M Project OFfices. In some cxeet, there are misunderstandings between farmers and the head of WHG.
;’:“’bm'“" than 8056 : :‘ ua 'Flm.“ ”“o“r;:‘ OEM {13 of 14 WUGS (sbont 5376) had &M activites on-farm Faclites during Aprl 2002- March 2003, However, some
Operation and mak of D&M activilies? d TWUG imembers do not participate in 8 O&M activity duc to poor communication betwetm IWUG and WUG meubert.
612 mmdmdﬂ.nhuby:ﬂ
How many times O&M -Interview with O&M
activities of on.farm FacTlities |Project Office, experts, OZM activities had been conductad 28 times during April 2002- March 2003, 398 membens participated in total.
are conducted by WUGs? and [WUG
g1y |Peticipation sate of the WUG m‘”'m&:’d m«lﬁmo&m The number of the WUG members participated in he O&M sctivities were 241, The participation rate was 77.7%.
) munbu:loO&M:cuwm artivities? nd IWUG experts, Compared with other areas, the rate is high
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-Inferview with O&M -
Funds for Waeer User's Group's Ace they sble to collect fands N ! PR IPS
LELI e to maintain their activides? :x‘:;;nofﬁu.m According to IWUG and C/P, they are able to cover the cost necesiy 10 mainizin their activiies.
613 |Cotiecton raa o the ion foss in l;':"_’"r"::"“"‘s' e of ;M”“."m"‘o'm'f‘m“ A colaction rate of e LM fot in Jansary 20072 was 63.75% (except for Ditch11 and 12). The rals is retatively high,
each WUG | " w d TWUG ¥ [however, farmers who are in charge of. 1g the fee change freqn y. 50 thal i spends more time to collect fee,
" -Interview with O&M
6.16  iManagement of the union fecs mmn fees propeny Project Office, expens, Tha collected fees ae saved in the bank and the record of expenditures wre kept adequately,
i and I'WUG
Iz the egricultural machinery {-interview with O&M
617  |O&M of the agricuimral machineyy {propesty operated and Project Office, experls, | Traclors are maintsined propery.
manttaed? wd TWUG
They are not capablo of ighing the rolational rigation plam independently. .
Accending o decergratization policy, the property right of the on-Fam facilities is transferred from RID to Tambon
What a7e actionis 10 ba -Interview with O&M [ Administrative Orgamization: (OBT) sd the maintenance sight i delegated 1o TWUG, Farmer priticipstion in water use is
6.18 |Sustamability of the WUGs o in the WUGK? Project Office, experle,  {promoted.
. md IWUG Besed on this, OBT md 20% of fomers Tewr costt 1 the construction and maintensmce of the on-farm Tacilities,
Reflecting the fact that wrater usess’ orgmnization is not certified 2< 2 public entity, consclidation of the legal system s
needed,
1z the Guideline prepared by
o - the Project applicable and I e . . i .
Apphcability snd verzatility of tha -inlerview with C/Pand | The guideline is applicable and versatile to cther srzas, The project allempis are introduced to 10 O&M Project Oifices
639 | Suideline prepared by the Project |00 (0 other areas] 2o far.
ATe C/Ps able to operme nd 2P - .
gntain them by U tves?
+ Nicessary skills
20 | 7 Progress oftha tectunical tramates “'"]m, mﬂ_"‘ﬁ o |atervis witn Pt | The basic siite 10 srengthen & water npers’ ctgantization, o water level, 2nd 1o formulate a rotational
; to Lhe lechnicsl st of RID snd io C/P and of § experts irrigaion plan have been d. But Land kmpr Law of Japan is not sufficiently mtrodnced.
leaders of farmer's groap by experts
1z the present lechnical level
. of C/P and leaders of farmners |-buteyview with C/F amd . . s
625 |Present technical level of CP gnod enough to operate md  {experts The present technical leved of 3 C/Ps is good enough to operate and muintain them.
intain them 7

ANNEX-2



=

+The number 2nd kind of How many dry sexson's fisld [-Inteyview with DOAE Although soybean, peanut, mumgbean, baby com, sweet com, okra, sunfllower and sesame 2re selected a3 Lhe dry
. of Ot & (Farmming) - ecommmended dry season's feld crops are selected? and experns [stason's field crops in the test field, the crops in a Jarge scale have not been selected yet.
*Examinstion resuls What sre the exiteris for -Interview with DOAE | The criteria for selection ore: crop calendar, method of profitshiliy. and price stability. (It shonld be
selection? . |and expens «confirmed)
72 hnique for each dry for each crop been - Intecview with DOAE
[senson's feld crop and its guideline | determined? atd expents
s the Guideline prepared?
The trrigation snd ques have not been determined, Gideline shonld be based on the hacvest of the dry
Indicator 1 : By the end of season’s field crops. Therefore, it will be compiled afler 2 2004 dry season.
| Sepeember 2003, more than § kinds . i Hag the cultivation tachaique
of field crops thet are promoted 10 23 Cultivation technique for each dry  |for each crop deen {-Intervisw with DOAE
extend at the Model Area in dry- searon's field erop and jix grideline  jdetermined? md expens
sewson: and their cuttivationfrrigation 15 the Guideline prepared?
muethod e decided,
What are exops Whoss
Field cxops which lechnical iransfer [rrigation snd cultiviti E e with DOAE The dry season's feld crops had been planted in the demonstration fam for the first thres years. In the fourth yesr, it
74 |ofthe imigation mnd cultivati hrique had atready been d wroe expasided to a birge seule and fiiled in harvest = mentioned above, For the moment, cultivation techniques 1o be
method have already been complated [transferred o C/F and experts transferred have not been actabiiched.
farmers?
*Preparation method fof fopping | Are there any probiems of . .
75 " by sgricukngal machinesy inheavy  [cropping in heavy clay so  |-Interview with DOAE B was 4 £l to plow for thre by tractor, 1o make special ridging snd seed. Bt it is not demonstroted of the
clay soil and ueing agricuitoral and experts on-fann level
- Presemt sitpation machinery 7
- What are field crops whoee There are some achil 1t the d deawihaddadfmﬂemil.bumyﬁeld havenot been
Fiald whose cultivation A N . . i
76 lmrml' sgation méthod have and -Interview with DOAE determined 2 the on-furm level.
lm].l!lhmmmimmmhmﬁmkvd and experts For the fotore, the dry season's ficld crops will not be planted in the floating rice (deep-waler rice) arez and & will be
have been determined? planted in which proper ttrigation Buiiies are bl
™ vities ad © nqmlsnecmylodamm
lest and & ine tochrt lrm_ cultivetion techniqoe, On-
. farm ion method,
dry segson's field eropa it the Modsl PrepaTat and with DOAE
77 |Aea :mgul:n;ledmi.qlufottxh i experts These itema thould be analyzed ahtet cropping and hervest of mungbean and yweet com in & 2003 dry season.
~Expected profit of the fed cropa in (¥ 2#eT's Sekd crop in (he
adry ~What aze sxpected profits of
cach Geld crop?
Has the Guideline been
{eompleted?
W s Is the Guideline prepared by .
Applicability and versatility of the 3 Pl with DOAE s
73 . . the Project app and There 15 2 draft of manuak at the & farm, but the gaideline has not been completed yet,
Guideline preg by e versatile to other areas? und exy
Are C/Ps able to operste and
mantain them by themselves?
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enough to use them ?

The basic methods of three-time plowing (Plowing, & g wd | ing by tractor), ridging. imigating and
* Necessary skills Have necessary skills and _Lnesview wiih DOAE bm;mmmwﬁm&ngrxmumumwwumm
1% * Progress of the techuiesl timsfer  |knowledge been transferred amd Howevet, the skills and knowledge on. famp i and overhead
10 C/P and farmers by experts o C/P and farmers? ¥ flooding mumdabion techniqtte have nof been £ ‘bemnsel)w ’d:ym’sﬁeldcmpsmnol
determmined yet.
. 15 the present technical Jeve] N :
710 ]E’mm'm“rw"d of &8 and farmers good ;‘d"“‘” WRDOAE s techrical level of CiPy end fermers ia mot exough,
enough to use them ? ¥
- . Only 25 farmers planted mungbean and swest com in o 2002 dry seasor. In & 2003 dry season, 20-30* of 36 farmers in
2ty e mamber of famers whick adopt D"'“‘m"“x”l'*_“‘“'m -intrview Wil DOAE [ Ditchod and 06 will lant eweet corn s e fames will gtow smnsghean, The ctuat number of frmees will be
" ltechniques thods ir the Model Area? | ST din around
‘Thtﬂmtbq'cm&crmem IWUG estimates 10.
Indicator 2: The
of (hose Lo more than 50 fanmers in
the Mode] Ares dtaried. o1 P 1 e Y
. ! - * Progress of the establishment of frmers’ groxps for fanming and |- it DOAE RID and DOAE played a central role in the Dy C 3: 2001) and
Indicator 3: By the end of ) 712 [supporting system mt‘“: view Agricoirars Machimeyy Users' mwpmmqua)rwsummmmmmm
2004, farmers in the Model Area * Progress of the activifies
establish more than 2 farmery’ proups DOAE imend bEsh Agriculreral Prodh Group 25 2 farmers’ groops for farming.
for faming and maore than one _
{supporting system for them i 743 iReasons for the disparizy between plan and actual |-Intesview with DOAE Smdmmmfwfmnmgshonldbesuupznucmmonmhmqlutmdpmpzmonmuhod.mdmon
{established? : and experts hemiques have bezn estobli
Agriculmural Machinery Users® Group lerees tractors by the parcel. do maintenance and provide a trining. In thie year
114 mwworm-mvmmmmou@muwmmmy Interview with DOAE Mhﬂdﬂlmbm"mmmdmwomwBxlm::ullﬁlbﬂmpbwmgmﬂdependsonmqublm
: ‘Cooperative Use Group and Agricul D T and expens usually & costs 250 bahut per rai for mungbean and 550 baht for sweet com. Agticultural Develep C
provides numere, seed znd feed qop.
Organizalion for marketing is not necessary because the harvest of dry season's field cxops is limited. For the moment,
715 |Reasons for the dsparity between plan and sctus! -interview with DOAE the market is small enough for local people; therefore, farmers are able to handle @t by themselves, DOAE staff fixed
A and experts thitlgs wp with Talat-Tai in Pathumthani, and there ia no probiem in the local martet. Seed, mamre smd 9 tréning is
sufficiently provided by DOAE, RID gives enough suppoits for amigaiion aad drainage.
Now experis ere examining the methods for grophysical improvements of the heavy clay soil in the Model Area.
Soil in the Modet Arez it cafled “Vertisol* and its viscosity & 30%. Vixtitol spreads 32% of whole Chao Phraya Della and
Have the peophysicet ihmkfwr&eambmeimmﬂmmmchmﬂ!dummwﬂwem.iis
improvements of the heavy for npland cropping because it b same condition 23 clgy when it gets wet, conversely, it becomes Yike a
P ion method for cropping by clay soil been mialyzed 7 . i stone i drying. The method of imp: should be idared by conducting upland eropping in a 2003 dry season.
716 og}cuhm:lmthﬁymhewychy “Leserview with DOAE |1 iayes a feast 2 dry seacons in 20032004 to establish the meihod of improvement. After that, six monhs will be
and experts quited 25 & period of deaking with problems.
What are measures (o be
m:'mms:;ﬂ There sae too possible salutions. One is 1o select a farm Tocated i tpland md newc 1o the drinsge ditches. The other is
witer problem in a plo ? to make more than 3 gutlers by hand and it wonld help water drxinage.
Is the Gmideline prepared by
" . " the Project applicable and N .
747 g;hhm h’?"*‘“ﬁ;';m*:“‘ﬂ“’m;f."“ versatile to ether rras? 'nd“‘"" WERDOAE i has ot transfemred yer
P the Frojert 1 e OoPs ableto operae and. |20 SP18
jmaintain them by themssives?
* Necessary techniques ind sidfls  :Have necessary techniques
718 [+ Progress of the technical transfer  [2nd skille been transferred to Uiz ontertain
10 C/P and faxmers by experts C/P and (armers?
. It the present technical level . .
Present technical devel of C/P and -interview with DO,
e of C/P and fazmmers good andsxp::s AE Technical transfer has not been done yet.
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Wil the training pha (ot - lsmurmzmmgmnﬁ(mlmmndm&ma)mdlp:mmfwlwm(mnecanbetm)
| Achievement of Ostput 5 (Traiming) gy [P of training and seminar by i 15lectures  and  S-Interview with eXperts  1.2ve heen conducted by now, The third reining is schrdnled in fber 2003 and the second seminar will
March 2004 by March 2004 ¥ and instrucions be held in Janttury 2004.
"‘m"”m The rmmber of C/P who is 3bie to be a lectarer in 7 of 18 (39%) in the water management. 5 of 12 (42%4) in the on-farm
d 2 of 12 (174
-~ - Ty - cppr facilities P 3 of 6 (50%:) in water users” orpanization, and 2 of 12 (17%4) in fanming.
Indicator 1:By the end of Musch » The rmbet of training and eeptinar held by todey Laﬁ - -
2004, counterpmts deiver mort than, | 83 [Reasons for (s disparty betwoen plan a2d et I'm““" XS I rnere was no delay in the trining schedule.
15 lectures and 5 7 to S,
nmeummomofgmmd Required conrse of the trsning Wmofﬂwuﬁhgmmmmﬂof&ammmmunmzﬂvubmhwrdeua
DOAE, and more than 50 fermen 84 ‘Required duraion 2nd mmber held of the training -Interview with expesiy level. on-fam facilities development and capacity building for water nsers” organizaions. C/P says it is sufficient to
group leaders in ding with conduct 3 URDng ance a year.
| dissetrdnation plan.
'What were tevels of . " . " -
Indicator 2 More thas 50% of « Evaluation resuk of the traini & Eongs and  Intervisw with According to the resnls of the q Ievels of ; 55 md of the p were highin
paticipants eceiva conibcazsma | 83 | gnion ton of e sominer |satisfctions of he nd st rolh 2 training coueses. More than 80% perticipents wete highly egp & Theseminar s s Jighly evaloed by
result of compleing the raining, .. 2 the participants. The trining md setar were fairly snccessfol
Curriculum is prepared by the W.s and expests of each Geld inclnding the training W3, In dw forst training, C/P
* Corricutom Have corriculuon, text, e with ‘cmm»dlmﬁwufwﬂmt&dmﬂwmﬁuhﬂiﬂiﬂmhﬂcmpmﬁmcfmcm
8.6 * Text and matezinls for each eourse |material and goidetine for md _; the inprovemnsnts of the first training, they examined and revised the test for the second training. As 2 result, e
+ Guidelines for each conrse each course been prepared? W(ﬂumm-mmwmmmmmmfmm@
were: ap d at the Joint Coordinath in Sep 2003,
* The number of pamicipanis to the wu.“m":"?f. and
87 training, by March 2004 ¥ 'Ibyhhrchm! -Interview with experts
. | * The namber of participents to the m‘mmum:nlmmdse md mstrocions .
| ecninars by March 2004 respectively? 67 permons have etended to the treinings and 25 have participated in the sentinar. En the forure, (he training will have 37
prarticipants sad the seminar will have 25. The {ageted pumber seems 1o be achieved.
+ Acteal nomber of participsnds Lo
83 the maining, "What ate the actual nambers  |-Interview with expete
i = Actual namber of pasticipanis o [of participanis? and instructors
the semina
R e o i croes | TR Wi bt provided o the Waer Mastersund waff of (e O&M division % OM Project Offces which are wader
83 y { Were the targets sppropriae 7| P controt of RIO 10, 11 and 12, Comsidering the effects of bmining, the number of patticipants per training should be
=Proportion of the planned number 2y streetors o . . .
to the requized mumber Lmited, The planated aumber s appropriste.
8.10 The number of cerificates which | Did more than 50% of <interview with experis IomormwmmmmuMAwmmdeammaumﬁm
were given P penis obiain certifi di while all participants of the seminar can receive the cestificite,
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inputs 91 Experts {mzmber, M/M, period, Documents forterminal | 10 long-term experts (23
< gad) evalnation sppendix 1 130 short-ierm experta { 3ishort-{em expests by the end of the Project)
Documents for terminal
N N evaludion sppendix¢ |
9.2 E. (. F M 1 iew with C/Pand  |Refer to ANNEX 4
experts
Vst
Docaments for terminal
C/P training {mumber, Seld, esralugtion appendix 2 MNEX
3 | practice} -Interview with C/P snd Refes to o
EXpeTtE
On-farm Facilities: 17 in total £ 13 i sctuality (8 continoe, 5 new, 2 tramsfecred, 2resign)
[ocaments for tesminat 'Weler management: 24 in total / 19 in actuality {11 continue, 8 new, 4 transferred, 1 resign)
94  [Amigned C/Ps to the Project - S 3 ‘Water utilization organization: 7 in total / 6 in actuality (4 conlinus, 2 new, | sudy abroad)
{Compatison between plan md ad Farming: 17 in total / 11 in actuality (5 continue, § new, 6 transferred)
acteal) Trsning: W in total ¢ 7 it wetoality (3 comtirme, & new, 7 transfecved)
Changes in.the ramber of Pocumenis for femminad o e i anNEK 1
2.5 permanent md tempotiny CPs . toserview with C/P and Al the beginning. there were 50 staff in total.
(1999-2003) erem At the time of valation, a0t of 56 parts are assigned
cxperts
Local costs bared by the Japaneae inal Japsmese govemment: 38,391,000 yen (13,150,000 baht)
56 government and the Thi P exts far x5 Thai govemment: *56.315.000 yest (20,069,000 baht)
P : evaluation sppendix +a9 of March 2003
Docwnmufmtm:nhnl
97 {Tolallocul costs ) fix § Refer to ANNEX &
[Documents for termtinal
evaluation stiachment 2
Progresy of activities 11 |Progress of activities (ng;;e;aof:mmnam Refer Lo ANNEX 9
-Cuegtionnaire o C/F md
eaperts
-Joind Commitee held on 2 May 2000 and 1 May 2001, The on-gaing/completed activities were reporied and plans of the
nexd year were confumed.
o insd -Depaty chief had perticipaled since Decentber 2001, Fotmat meeting has beex held quarterly snd the progress of the
21 [Monitering method . for activities were checked.
-3CC Meeting was held ot lzast once 3 yeur.
Leeigati dinatiny ittee Which consicte of RID, DOAE, DOA and CPD wat established. Thay discoss on
activities at the farm field levet at lesst once every three months,
Mottitoss
22 |Actoal Horing sctivities BIERS TR Project activities have been d regulmly based on Plm of Operation for 2 whole period, anma] work plin, and
s 2 1o G 404 desziled ‘which were prepared by C/Ps and experta.
Modification of PDM
Advisory tesrn report PDM and PO (version 1) were designed during the JICA Stndy in November 1999, After thal, vertion 1 was tevissd shd
23 Mid-iorm joind evalnation version 2 was tigned in Seplember 2000. Furthermaore, the drafl, of revised POM wray approved o Joint Coordinating,
report Comumittee on | May 2001. Version 3 wan revised and signed during the riddle evalualion in Angust 2001,
Commumication Questionnai
31 o CP mnd Most experts communicate with C/Ps ot least every other day.
Relationship betwesn expers and OB [ 32 -Intersiew with experts [ Any problems arisen were discussed in WG of among, concemed persons.
Changes in sitimde and ownership N 3 . s
33 of /P towezd the Proj -Interview with xperic | Counterparts committed and devoted to the project activities,
Changes in attitode and ownership & fionnaire to C/F mnd
. of fmers towad the Project eepes o
hwdvumgfbeﬂeﬁumn 4 nt with CP 1nd Further study is necessary.
. experts
) D':’;:Lﬂ“m of executives Working Grou fof the fitld of the System Development was esablished it Febriary 1999 2nd WG for the fietd of the
Ownership of RED and DOAE 5 AR on-farm facilities department was build in Apsil 1999, Two WGs were integrated snd became 2 WG as waler

-Interviesr with expernts

JTAnRREIe % Tiver bes and delta level
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The List of Long-term and Short-term Experts

ANNEX-3
The Modemization of Water Management System(MWMS) Project in Thailand

JEY 1999 JFY:2000 JFY:2001 JFY 2002 JEY:2003

Name IFleld Begin End 456789101112 1123 (456789101112 (1234 56789101112 123 {4 56789101112 123]|456789101112 (123
Long-term Experts

Yoshite YUYAMA  |Water Management 1999.4.01 20023.31 »

Tatsuji ONIMARU | Water Users’ Organization 1992.4.01 2002331 ¢ >

Noboru NAKAZAWA |On-farm Facilities 1999.4.01 2002331 |« >

Aldra SUZUKI Coordinator 1999.5.11 2001.5.11 < »

Takeshi MIYAZAKI |ChiefAdvisor / System Development 1999.5.25 2001.6.09 < T

‘Takashi FUNISAK] Coordinator ! Training 2001.4.26 2004.3.31 < >

Katsuro SHIODA ChiefAdvisor / System Development 2001.6.01 2004331 < >

Shigeru KATAYAMA |On-farm Fecilities 20023.22 2004331 >

Tatsuki UEDA ‘Water Management 20023.22 2004.3.31 >

Alkdhiro ONODERA  |Water Users' Organization 2002.5.02 2004.3,31 - »
Short-term Experts

Tervhisa  NAMBA Farming 1999.5.11  1999.8.10 ——

Yutaka TOMINAGA |Data Communication System 1993.7.7 1999.11.3 —_—

Takeshi BASAHARA [Datz Communication System 1959.7.7 1999113 ——

Hiroshi HIEHATA  |Basin Level Water Management Information System 1999.83 1992.8.31 —

Teruhisa  NAMBA Farming 1999.12.1  2000.5.31

Seigo FURUDONO |Facility Improvement 2000.2.20  20003.11 —

Masayoshi SATO On-farm Water Management 2000.2.18 200034 -

Tetuhisa  NAMBA Faming 2000.11.1 2001131 —_—

Takahiro  SHIONO ‘Water Management Support Tool(GIS) 2000.11.12  2000.12.1 —

Takeshi SASAHARA |Data Communication System 2000.12.1  2001.2.28 R ——

Masayoshi SATO Organization of On-farm Leve! Water Manapement’ 2001226  2001.3.10 4

Teruhisa  NAMBA Farming 20013.1 2001.5.31 fossmns

Temhisa  NAMBA Farming 2001.10.15 2002.131 RS S,

Shigeo OGAWA Water Matagement Support Tool (GIS) 2001114 200L11.17 -

Youichi YAMAUCHI [Rotation Irigation 2001.12.12  2001,12.27 -

Takeshi SASAHARA |Data Communication System 2002.1.8 2002.3,30 —

Teruhisa  NAMBA Farming 200234 2002515 b

Yeoji KUNIMITSU |Analysis of Cost Benefit on Ditch & Dike 2002.9.16  2002.10.2 —

Shigeo OGAWA Remote Sensing (Cultivation) 2002.10.28  2002.11.9 -

Haruhikoe  SAKAMOTO jFarming 2002.10.15  2002.5.15

Naoki HORIKAWA [Water Balance Anslysis 2002.103 20021030 —

Koji NAITO Rotational Irvigrtion/Mal of Irigation Facillties {2002.12.1  2003,1.31 -

Takeshi SASAHARA |Operation and Maintenance of Telemetry System (2003330  2003.5.30 S

Kiyotaka  FURUSAWA [Land Improvement Law in Japan 2003.7.21 2003.8.13 -

Kaii NAITO ! 2d Quideiing for On-farm Facliiey Devitopmem | 2003.8.22  2003.9.19 -

Shigeo OGAWA Remote Sensing (nundation} |2003,8.24 200396 -

Hideto Fum Gutideline for Water Management Planning and Operation] 2003,9,1 2003.9.19 -
" Kenji IMAL ——— of Licegrecad Waser Usery Orpusizacon 203,91  2008.9.26 —

Hauhiko  SAKAMOTO |Famming 2003.9.15  2004.3.37

Yuki ICHIKAWA | Soil and Fertelizer 2003915 20031115 R

Takeshi  SASAHARA|Update of Basic Design for Telemetering System 3004.1.15  2004.3.15

* JFY  Japanese Fiscal Year, {rom Aprit 1 to March 31 in the following year.
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ANNEX-4

List of Equipment Provided by JICA

Abbreviations used in the List

Activity Field
On-farm F. : On-farm Facllity
Water M. : Water Management
System D, :System Development
W.U.O. : Water Users' Organization
Farming : Farming
Admin.. : Coorinator/Training

Place of installation

Dated : 6 November, 2003

RID Head quater
IEC405 - : Experts' Room
IEC410 :Coordinator's Room
IEC407 : Chief Advisor's Room _
IEC401 : Analyses Policy Section {Planning Division)
ITC : Information Technology Center (IEC303)
RAH : Research and Applied Hydrology Branch
IMD : Improvement and Maintenance Division
WIFB  : Water Information and Forecast Branch
TOB7  :Technical Building 7F(On-farm Design Branch 4)
IWUDB : irrigation Water Use Development Branch
WMB  :Water Management Branch
TD : Transport Division

Khok Kathiem, Lopburi, and other areas

KPSO
KO&MPO
DDO8
RIO3
1PAEC
KO&MPWM1 :
KO&MPWMZ :
HCS
MAO&MP
CKO&MP
RRO&MP
MHO&MP
CNTAMC

: Khok Kathiem Project Site Office

: Khok Kathiem O&M Project Office

: Ditch and Dike Operation 8 {currently 10)

: Regional Irrigation Office 8 (currently 10)

: Lopburi Provincial Agricultural Extension Office (DOAE)

Khok Kathiem O&M Project, Water Master1 Office
Khok Kathiem O&M Project, Water Master2 Office

: Hydrology Center 5 (Central Hydrology Center)
: Manorom O&M Project Office

: Chong Khae O&M Project Office

: Roeng Rang O&M Project Office

: Maharaj O&M Projecrt Office

: Chainat Agricultural Machinery Center (DOAE)
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