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Abstract

This study aimed to motivate and prepare farmers to implement agricultural system
development through water management with community participation. We conducted the study
in the Mae Puak Reservoir Project area, Den Chai District, Phrae Province by collecting data from a
total sample of 479 people. Most of the samples (94.36%) had less than a bachelor's degree as
their educational background and nearly all of the samples (86.64%) are over 40 years old. The
farming was an occupation for 16.29% of samples, and more than half of the samples (64.42%)
had debt. Almost of the obtained samples preferred to form the water-using group (16 groups).
Farmer representatives (28 farmers) from three sub-districts gathered in a group to discuss, criticize,
and decide on the future approaches and required sustainable agricultural development in the
form of new agricultural ecosystems such as organic farms, agroforestry, new theoretical agriculture
and agroecological tourism that capitalized on the assets of the social landscape. They were also
motivated and eager to solve the problem of the former agricultural system, which earned low
incomes, to improve their quality of life as well as handle debt difficulties caused by crises or
threats, such as floods and droughts. The agricultural production management, processing and
marketing needed to be adjusted. There was a readiness to accept technology transfer in all 12
concerns (P > 0.05). In addition, the farmer group accepted all 18 new production systems (P >

0.05), indicating awareness and willingness to adapt to the new irrigation system (using water pipes).
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They agreed with the importance of representatives who have a role in creating success in all 5
groups (local leaders, farmers, farmer leaders, merchants, government officers or civil servants) (P<
0.05). Overall, farmers in the area are willing to be part of the water management with a community
participation system to improve their agricultural production and enhance the sufficiency economy

strategy for economic, social, and environmental sustainability.

Keywords: Community-based Water Management, Farmer Resilience and Adaptation,

Transformation, Agro-ecology, Irrigation Farming System and Development
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Table 1 SWOT analysis of the agricultural production system by the participation of farmer

before the project construction

Helpful Factor Harmful Factor

S=Strengths W=Weaknesses

1. Farmer's skills in native and traditional agricultures | 1. People’s high dept and high cost without financial
2. Active and prompth reactions of farmer to support

development activities 2. Lack of knowledge management with
3. Strong social and local community unity and | organization establishment

relationship 3. Lack of administration and modern farm
4. Soil and environment suitability to agriculture | management

activities such as plant and animal farming as well | 4. Lack of business skills and entrepreneurship

Internal Organization Factor

as agro-ecotourism 5. Lack of skilled labour forces with high cost
5. Highland climatic conditions for various crops 6. Lack of processing, value added and
6. Agroforestry and natural ecosystems marketing channels

7. Native farming system with low income

O=Opportunities T=Threats

1. Good irrigation system 1. Flood and water scarcity

2. Land development with new farming systems 2. Not accessible to loan with economic crisis
g 3. Government supports to agriculture activities 3. Low agricultural yield with poor price
'-E 4. New technology transfer and farming systems 4. Higher price and cost of production factors
'% 5. New agro-ecotourism area and destination 5. Low marketing demand of the poor systems
'% 6. Fishery and water recreation activities 6. Middle man and unfair trade
(95" 7. Diversified agriculture in hilly and sloping land 7. Climate change
é 8. Budget and financial supports
% 9. High demand on the good products with standard

and food safety

10. Product development and value added

11. New e-market and online platforms

|
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Community-based Water Management (CBM) on é‘"%
Drought and Flood Mitigation at Mae Puak Reservoir Project, g
Den Chai District, Phrae Province ‘A&

With Government facilitation and support
V “Participation of all public sectorsvia bottom up”
Government Plan Sustainable development
/ and resolution plan
= CLEAN WATER
g 6 AND SAMTATION E‘
° B £ § S
s = o gz 8 5
- - P 1]
- -
s «
Pt Step 5 Creation of inclusive ecosystem
Old way process S
Water management process *
“Top-down command” ith . ticipati
l with community participation Step 4 Distribute sustainability to surrounding communities
L3
[ ] L]
L Step 3 Sustain from the internal community on 3 targets
Ll
9 Step 2 Needs and solutions from people & community decision making
v ’ Step 1 Start from the community

Step 1 Start from the community

Step 2 Needs and solutions from the people and community

=
'_F . \

Gathering want and unwant of local sectors in

Active listening for the native and public Information collection for community
opinions on the transformation of agriculture improvement and development plans
and farming 1ystems within the area with water and farm management

[§] Problems and demand as community development,
direction, local and public sectors analysis. The

priority of important problems within the area

the ity and solution

The solutions to solve the problems must be under the community principles
of People Land Water and Forest in the balance ecosystem.

People : better life quali
Knowledge Expert _ Technology P quality
LOSICE) LS Land : effective land use and fertility
Revision and Analyze and compare Water : good management and quality of utilization

Forest : conservation, biodiversity and sustainable measure.

development plan  (EE—

from the community Step 4 Distribute sustainability to surrounding community

People in community co-operateion, exchange opinions on the i and i

plans, If some ity i and plans with negative impact on the environment, society and When the first community plans to and presentation. Positioning on want and
economy. That plans consideration as the incomplete and not allowed to implementation. Then, technological unwant of the plan. The objective on the community development. All integration of plans
academic and expert ison and i of the new plans. The 3 targets or Pillars : “Good

and connection to other surrounding communities. In order to pass on the sustainability to
Envil Good Socit d Good E ” with i f the stainability. The ki inte i d
nvironment, Good Society and Good Economy” with creation of the sustainability. The working group integration an each other, from upstream to the middle and to the downstream. The good plans for own

compiling the plans from and i ion to the ity through the process of step 13. X . » o R
e tocal secter ducision moaking and create attermative vaye. community and good to surrounding communities deserving with no negatively affect to

the other communities.

> Option 1: Disagree to do anything at all Upstream area
Revision and develop .
plans from the People in N 5 ) N Midstream area
i i X Option 2: Disagree but needs additional action
L communY presentand
Revision and explain to /" Option 3 : Agree but needs additional action Downstream area
development plans )

from the government /7 Option 4 : Agree but needs for an investigation for Town or city

reducing risks and negative impacts

Main river
Step 5 Creation of inclusive ecosystem

Discuss and gathering the plans from each community to links into the whole picture. From upstream to midstream and

downstream ities. For the d pment and ir ion of the Project area, which not cause problems to each other and
the well balance ecosystem of the basin. In addition to create the good water resource management solving drought or water
consumption shortage. When every communities adopts to the principles of “People, Land, Water and Forest in the balance
ecosystem” and the 3 targets (Good Environment, Good Society and Good Economy ) creating the sustainability in the communities
and societies.

Detw’67

Figure 1. The participatory process and steps of Community Base Water Management (CBM).

Which modified from Det (2024) and apply to local agriculture community resilience

and adaptation to new production systems within new irrigation area
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Table 2. Gap analysis of the old production systems through farmer representative

participation on change forecasting, recommendation and demand on

development before the construction of the irrigation project

Prediction of change (AIC:

Problem
CHANGE)

Recommendation
Improvement and
and
development issues
implementation

1. Drought and
flash flood

1. Reservoir with pipe irrigation

system

1. Agroforestry

2. New theoretical
agriculture or King’s
Theory

3. Agro-ecotourism

2. Farmer’s poor
income with high

dept

3.0

uneconomical

1. New production systems with
knowledge and better management
for higher yield and value added
(1), (2), (3), (@), (5), (6), (7), (8)

New farming systems with higher

1. Self-sufficient
economy
2. Organic farming

3. Natural farming

4. Tourism and service

5. Agroforestry

*1y *2) *3) *4y *57
*6} *7, *8, *9

1. New production

*1, *2, *3, *4, *5,

return and suitable to agro-
benefits and low-  ecological systems with new

income crops irrigation and flood control

systems with efficiency  *6, *7, *8, *9
and standard such as

GAP etc.

systems.

Remark: Change Prediction
(1) = Lower cost and production factors (Input)

(2) = Efficiency of new production and process

(3) =Increasing quality and quantity of output

(4) = Waste and loss minimization

(5) = Value added with new technology transfer

(6) = Products with demand management according
to market and consumer

(7) = Marketing expansion and channels

(8) = Entrepreneur training, new management

and HR for high quality and standard

Recommendation and Implementation
*1 = Sustainable agriculture
*2 = Inclusive production grouping and
establishment over irrigation area
*3 = Group establishment at last 30
memberships
*4 = Group leader and committee selection
*5 = Rules and regulation for committee with 3
years term
*6 = Training and technology transfer through
sustainable Agriculture
*7 = Learning center, Farmer Field School
(FFS), demonstration farms
*8 = Prioritization of farming system with
inhouse trainings
*9 = Productions, trading, marketing skills

development

Y]
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Table 3. SWOT analysis of the new farmer production group participation and demand on

development within their area base after the irrigation system operation

Helpful Factor

Harmful Factor

S = Strengths

1. Suitable to scio-geographic area and
infrastructure

2. Strong interest in high quality products
and

standard

3. Various agro-ecology for diversified production
4. Better irrigation with fertile land

5. Group driving force and capacity building

6. Prompth reaction to learn the new

Internal Organization Factor

production and marketing systems
7. Direction of local organization with

resilience and adaptation

W = Weaknesses

1. Lack of production standard and modemn
management

2. Lack of entrepreneur and trading skills.

3 High cost of production and poor knowledge in
cost reduction

4. Over and mis-chemical used as well as
mis-conducted in Good Agricultural Practices (GAP)
5. Lack of value added technology

6. Poor processing & products development

7. The need on modern marketing system

8. High farmer’s dept and poor financial support

9. e-market and loT technologies

O = Opportunities

1. Agricultural policy and government
supports

2. Effective pipe irrigation system

3. Technology transfer & new agricultural
systems

4. New production & processing standard
training & certified (GAP & GMP etc.)

5. Good quality of new various products and
off-season crops

6. Food safety with premium quality

7. New and various marketing channels

External Organization Factor

8. New farming system with job and career
opportunity

9. Tourism and community services

10. From farm to consumer, supply &

demand management with on-line &

platform services

T = Threats

1. Higher cost of production factors

2. Fluctuation, uncontrol and unpredictable price
of products

3. No market to support farmer’s produce

4. Climate change

5. Lack of financial support and investment

6. Global warming

7. Pests and risk controls
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Table 4. Participatory decision making of farmer on SOAR Analysis with aspiration and results

after the irrigation system operation

A = Aspiration R = Result

1.High demand in training, on-site demonstration farms, | 1. Better production, processing and marketing

visiting production systems and active response in agricultural | 2. Optimum farmer income at 20,000 Baht/month with 30
production changes new production groups

2. Need new crop and animal production groups establishment | 3. Higher income and return various markets

3. Appreciation and requirement on production and technology | 4. Higher income from value added, processing, packaging,
standard such as food safety, organic, natural and | branding, logistic and delivery

environmental managements 5. New tourist attraction and recreation

4. Economical and value creation of products and services; | 6. Self reliance with additional income

processing, packaging, logistic and delivery 7. Better quality of farmer life and provide people jobs
5. Marketing channels and expansion service, whole sale, | and work opportunities

with retail and supermarket

6. Agro-ecotourism and homestay

7. Expansion of the new crops production; Durian, Strawberry,
Vegetable

8. Standard marketing and accounting

9. Active advertising, promotion and communication

Table 5. Defensive strategy (WT Analysis) development by decision making through production
group participation for the new irrigation benefit area after the irrigation system

operation

WT Defensive strategy

1. New agricultural production group establishment with new technologies and skills such as precision
agriculture, high return products and low-cost minimization

2. Promote the standards in management, processing and marketing such as GMP, food safety etc.

3. Certified production standard and traceability of products

4. Business and trade managements

5. Increase new marketing channels; Door to Door, Business to Business, Farm to consumer and e-markets
6. R&D and E&M in new product and production systems

7. Entrepreneur trainings, SME business and accounting

Remark: E = Education; M = Movement

|
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Table 6. Major issues and targets on development within the process of production systems

analysis as the requirement of farmer group establishment.

Required issues and targets for Priority Attitude: frequency and (Percentage) from
improvement total population (N=28)
Require No comment
1. Knowledge and understanding 1 25 (89.29) 3(10.71)
2. Processing skills 2 23 (82.14) 5(17.86)
3. Production skills 2 23 (82.14) 5(17.86)
4. Waste and loss minimization 3 22 (78.57) 6 (21.43)
5. Core value creation and services 4 21 (75.00) 7 (25.00)
6. Technology transfer and training a4 21 (75.00) 7 (25.00)
7. Marketing management 5 20 (71.43) 8 (28.57)
8. R&D&E&M on effective systems 5 20 (71.43) 8 (28.57)
9. Agro-ecotourism 5 20 (71.43) 8 (28.57)
10. HR with training, FFS and learning center 5 20 (71.43) 8 (28.57)
11. Production standards in and services 5 20 (71.43) 8 (28.57)
12. Finance and farm accounting 6 19 (67.86) 9(32.14)

Remark: Pearson Chi-Square = 6.517; df = 11; non-sig

|
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Table 7. The production systems which are required more than one systems due to the

mountainous and sloppy land.

Attitude: frequency and

(Percentage) from total

System Priority
population (N=28)
Require No comment
1. New theoretical agriculture (King’s Theory) 1 21 (75.00) 7 (25.00)
2. Mixed farming system 1 21 (75.00) 7 (25.00)
3. Fruit trees 2 19 (67.86) 9 (32.14)
4. Perennial crops 3 18 (64.29) 10 (35.71)
5. Agro-ecotourism and recreation services 3 18 (64.29) 10 (35.71)
6. Organic farming 4 17 (60.71) 11 (39.29)
7. Animal husbandry il 17 (60.71) 11 (39.29)
8 Vegetable and flower 4 17 (60.71) 11 (39.29)
9. Fishery 5 16 (57.14) 12 (42.86)
10. Crops and agricultural marketing and demand side 5 16 (57.14) 12 (42.86)
management
11. Production, processing and marketing group establishment 5 16 (57.14) 12 (42.86)
12. Field cropping system 5 16 (57.14) 12 (42.86)
13. Mega farm enterprise 6 13 (46.43) 15 (53.57)
14. Diversified products, processing and value added 6 13 (46.43) 15 (53.57)
15. Agroforestry 6 13 (46.43) 15 (53.57)
16. Agriculture standards: GAP etc. 7 12 (42.86) 16 (57.14)
17. Natural farming system 7 12 (42.86) 16 (57.14)
18. Precision agriculture and modern monocropping system 7 12 (42.86) 16 (57.14)

Remark: Pearson Chi-Square = 21.114; df = 17; non-sig
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Table 8. The active and important participation of the stakeholder within the new agriculture

production systems and organizations.

Priority  Attitude: Frequency and (Percentage)

The active and important stakeholder
from total population (N=28)

participation within the project

implementation Active and No comment
Important
1. Community Leader 1 24 (85.71) 4 (14.29)
2. Farmer 1 23 (82.14) 5(17.86)
3. Farmer Leader 1 22 (78.57) 6 (21.43)
4. Merchant 1 21 (75.00) 7 (25.00)
5. Academia 1 20 (71.43) 8 (28.57)
6. Government or Civil Service 1 19 (67.86) 9 (32.14)

Remark: Pearson Chi-Square = 3.506; df = 5; non-sig.
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(Ac) (Ab) (Aa)

P/F: Agro-ecotourism P: Advance production, value added and standard

E: Climate change and Global warming E: e-marketing and platform services

Difficulty F: Agricultural commercial and trade E: Effective cost reduction, production factors management and self-
(A) F: Mega farm enterprise sufficient economy
E: Marketing and entrepreneur skills development
F: Agroforestry or suitable farming system within local socio-ecosystem
(Bc) (Bb) (Ba)
P: Waste and loss P: Development and promotion of new system | P: Marketing and processing
Moderate | minization E: Processing and value added technology E: The problems of marketing, price, value-added and farmer organization
(B) E: Soil-water—fertilizer E: Production, trade grouping and F: Animal husbandry and fishery

management organization establishment F: Modern agriculture

F: Mixed or integrated farming system

F: Vegetable and flower farming system
(Co) (Cb) (Ca)
E: Pest management P: Financial and accounting P: Training, demonstration, Farmer Field School (FFS) and site visits.

Easy (C) | and IPM E: Production, harvesting and crop loss E: Lack of knowledge and technology with quality standard and control

F: Precision agriculture management E: Standard system: GAP, GMP, PGS, Organic & etc
system and loT E: Tourism and service managements F: Natural or eco-friendly and new theoretical agriculture

F: Fruit and Tree production systems F: New crops with high return and income

Min (c)

Medium (b)

Max (a) Necessity or Impact

Figure 2. Prioritization of the new systems which are required support and development after new irrigation operations (P); The expected

solving, and (2) dimension of necessity or impact

problem solving = (E), Preference farming system = (F); through the Priority Matrix in the (1) dimension of the difficulty in problem
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Figure 3. The change conceptual and process develop further from Det (2024) of new agricultural production development and transformation

by farmer with Community-based Water Management (CBM) and participation through sustainable development with new irrigation

system.
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Futhuiman Aefinnszurunsilasuulasssuuinnnuasiiuvesnunsns (Farmer Production
System Transformation) ¢4 Figure 3 A8n133u3deyaan1unisal Jym LanenIufednIsves
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MSINWATUATTUUY, 2558) HudnAuLLINguilnl (King’s Theory) (@fnaunmuznssumsiiauLile
Uszanuanilasamssuileanainnsz e, 2563) lnsaiauszanzuuaziunuasnssiniuteya
91815 TIuAn v awdedula dannudilaluszvunsndsindlasineasnssensunayiluusuly
liAnsguun1svinsulvg (New Farming System) 817 sUWuY A-F nsUsuUAsufivlminas
Uffiumsimnzugnluaigennudstu Taeidfunisandununisudn (Save : S,) anmsldansiadifiinisuay
Wisemsuaense (Good Agricultural Practices : GAP) LazanNansENUAedwIndeu (Safe : S,)
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lnefiszuunisndalmaifivseansnmuazUsedvnsnage (Efficiency & Productivity : E; ) a3519518la
geiu Farwdurrmaasugia (Economic : Ey) genuisBu (Sustainable) aqudsnguuuuuindniy
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Tngl#deyasansfiviliussovunasguvuiiuissgloniuaznansznuaviinuayldSunuandu

a

nsrvIunsdasulivsEnvULaryuruUIIIsIaNTaues Whddusumdnlunsindulaeuiang

17
wva 1

Anudsguazaedlasunmsldlaguaiidulaennairdiudeosvssinalasuniseudiigiunniussuy

FIA siold

Volume 21 Issue 2: e0210201 20/22



1SASINBAOSUISFIIS

ISSN : 0859-3027 a o H a :
ISSN (Online) : 2730-356X N1IUINIIAAN ﬂ'ﬁu’ﬂﬂ El‘?{ﬁl‘?]u&ﬁ?u%")u

Ualauauug

1131ATIN15 UATYNTUAITTINAUTUIAR DUAILINATNITANHANTENULAZLIATATARANL
waztihsrTmansenudsndon muunuazsulszinalumsmussiunanssnudandenilisu
ALY BULAY

msvimsany Aamunazyssdunansiamunleyuvuiidmsmegisdeies ienside

(%

Fanuiduguuuumegandymenudaudesusunolasinisimuiveaning

LONE1591999

nINTAUSENY. (2567). T1eaumsUssduransyyudaandoulasiniserafuusinn svaaels
TUNDAUTHTINTAUNT. LAUDNTNTAUTENIU WOWAIAN 2567 LABUNIINGISBULIAIT WAz
U3 Bumesina waks wosiawa Wsemelne) 1.

AuzaYNIIUNSALESINSTUIRRB USRI LUS Y LAswgRaneLadlun AN TAEASLAY YU,
(2558). giloTuimdaunmunmuyssa veunsygAanaieslun ANy sUasTUUNUAZIUAT.
dUAu 5 NINHIAU 2567, N http://www.rdpb.go.th/MediaUploader/File/10319.pdf

2713500 LTy ¥A15T ATy wazannsal LEaAs. (2565). Tadenisdnduladisinunsudadivg
InlnUaanNERsNSIUBLNDIwwWlle J9InaUe. uAuNEAS, 50(3), 710-718.

0 Taudeduasy s yeyil 81128 UNuIa Uazdnda Snuaina. (2565). N15U5I389n 517
quaunelinszvaunITUszrsUlnsuvudaausay ngugldiheasses-un glude ensind
uagammeIaeussas. wenatsusenaunanuuinnssuUsessuleadrunin U 2565 waue
AUNEYITNMTANHUNUTIEYT. METTUUAENRIUIYTAININEAT UNINGIREULSAIT,

i Tauded ey, (2567). sruunwesnssTon a8 198 9dy. Ruwalan: ddnfias
UMY ULTATS.

AT5N1UA Wuned. (2562) Agri-map; mﬂ?ﬁwuﬁlnwmﬁén7511?7/175@”@/’77547‘?@;/’) LandnsuLaus].
Fudl 24 Sunnau 2562, a1 Tsausuiin wuaa Tewa woust AsuuTU ngamme.

ANITIU YYTOR waziiladssa Usengd. (2567). anuaanidlunisanauladnsiulasnisdaaty
mwmil,maﬂmgméuﬁwﬂu PNTAUITITNE. UAUNEAS, 52(2), 406-417.

aune siainwaana. (2554). sudeuisnsisemamginssumaniuaydnumans. (Rurinfed 1).
https://pubhtml5.com/grep/rwey/52 08U35N15398N 1IN AnTTuAanTLa AN AR/

Ly

A17N91UAEZNTTUNITLAWN AUTE AU ULATINTI UL DIU1ANNNTES1VANS. (2563). 19719 19759

'
o A

W) wannIsnssIumsimungIuienududauasdad. dudu 5 nsngiau 2567,
31N http://www.rdpb.go.th/th

|

U7 21 atuft 2: €0210201 21/22



NARESUAN AGRICULTURE
JOURNAL

ISSN : 0859-3027
ISSN (Online) : 2730-356X

Community-based Water Management (CBM)

ATNULTE U AU U S NEINTSTTUYRUAZAIWING DL, (2562). kW NNITTFINTIYIUsEo 1YY
lunsyuaunIssnymsaumsUssidunansuduandsy. (Rusiadedl 2). ngamma: e
UlB LA UL AL NN S5 35T AU AN DL,

AN UUTE U LAY LN NN STV R WAL AWINA DN, (2565). UUINNNITUSAUTUENTENY
Fouandoud ugunim. ngamma: drinauuleuisuastnuR I nsssTHTIALAL
AauwIndeu,

dlinnuATsgRINTINYAS. (2564). $1E9IUNITHATILIAUATYIADAUAUN YA TR YN INUALT
Agri-Map 99%inuns. uau 5 nINYIAY 2567, 90 https://drive.google.com/file/d/

1aQjIXwxx1fLNBSYK]jyk7etqdyldo54e5/view

Alung) TIU9A WYI1A ATUNLTBY wazyasy LaTe. (2563). Haded dnanenudnialunig
ANUUNUIANN YUY ma‘mﬁﬁﬁumummgmmswﬁmma‘mﬁwﬁuamﬁﬁu UNBHFLN
JMINNTI. 1Ny ITNIZIOUNAT, 38, 08-416.

g1 9uns LAY Faudeduasy I9INT SNENT wavdus) Veadse. (2563). Msfnwdyminis
wﬁm’fnmmmmgmmiﬂﬁﬁﬁmqmimwmﬁﬁﬂjaamwmaﬁ’wi’@ﬁw@aﬂ. lu nsUszyu

SAUTITUaLUILIYIR IAMBEST A3371 5 Fuil 28-29 wawn1As 2563. (u. 202-209). a1 T5ausy
lowaudnand snewles Jaminasnugsond.

Milupi, I.D., Somers, M.J. & Ferguson, W. (2017). A Review & Community—-based Natural Resource
Management. Applied Ecology and Environmental Research, 15(4), 1121-1143.

Wattanachaiyingcharoen, D. (2024). Agricultural System for Sustainable Development.
Phitsanulok: Naresuan University Publishing House.

Yamane, T. (1967). Statistics, An Introductory Analysis. 2" Ed, New York: Harper and Row.

Volume 21 Issue 2: e0210201 22/22


https://drive.google.com/file/d/

