Science and Engineering Connect, ISSN 3027-7914 (Online)
Vol. 48 No. 1 pp. 3-21 (2025)

UNAMNARY (Research Article)

nsanaauANNEIAlATINsReaTevausEnulunTusEndegn 1neds
AHP 1az FAHP : nSUANUINUATINIAAIUNN LaZAIRIANLEN
Prioritization of Irrigation Construction Projects in Intermontane Plateaus

using AHP and FAHP: A Case Study of Lampang and Phayao Provinces

algned Muzdus, wilouwna ATesaus*, Fszinens SIUNAT

Nattapong Tanakhan, Muanmas Wichiensin*, Weerakaset Suanpaga
ANEIMINTINAIENS UNNINGIFELNYATAIENT NTNNT Usenelng

Faculty of Engineering, Kasetsart University, Bangkok, Thailand

*Corresponding author E-mail: fengmms@ku.ac.th

Received 26 September 2024; Revised 26 December 2024; Accepted 31 January 2025

uNAngo

AnuluIuazIngUszed m3daffwa°d33muiuﬁuﬁawmwdwQLmﬁmmLmﬂﬁmmﬂmida
ihluiufisuguudtvdedisugu idesnluiufisusswiegan anmglussmamuniousuidumnm
fanuaedugeinaduiy vhldnsdailudiuiiinunsnssudeudseindiuin viliinenans
Uszauiymlunmsiuneninssy wihaedgasdhilutemde uiesuussanadiidda vt
anunsaduiulasanslémnlassnsfidenis nafnwiliinguszasdifiodnwuasdnidanlasenis
fiaumonuazanusidu lnefufidnuiduiiuiisussrisganlufmiad e dorfomgion
nsdifnuomadulasanisluusunoadns 5 Tassnns Ussdauussana 2567 vesnsuraussnu
A5Auiiun1939s : ManwlETEnsruaunsfutudfiased (AHP) uariinsruiunsddududs
AnTginuuiled (FAHP) mesgiuvadu 3 daw loun mamiadeidnadensdmdonlasenis

o

nMsInafuaudAyUadlATINg warnsUSeuEuNaIN 2 509U Inedayaliannnisasuniy

a ] a

yrannsiddrlumsduiulasens dadufuimsuasdifonaifidaiededulasinsieain
LazNIIIRAINUAMNEIAYLATINITVDINTUTAUTENIU

NaN15388 : MARaMIRTETImA i mLdRreslatevdnuarladusestagitnnsei
SuTuBPATE97 (AHP) wardimsadutudainsisiuuuited (FAHP) wudn Podendniiddalu
ASARENLAINIG Ao FUNEASNIIN warsudenssy sermimtnauwuusiaos AHP 0.364
LAz 0.259 AUEFU wazAminAuLUUSIass FAHP Sy 0.577 was 0.332 mugnsu

drulafusesninauin Ao NunugnitvgauaaniiudumaeaIndlasinis I1IueIAs¥aUsenu

Tanakhan et al. (2025). “Prioritization of Irrigation...,” Science and Engineering Connect 48 (1), pp. 3-21



uviastduny wariufldsuusslond fertminauuuusians AHP 0.276, 0.100, 0.101
LAy 0.100 ANLEIRY LaATTnALLUUS a0S FAHP 0.306, 0.111, 0.108 waz 0.105 AUa1AU
lngannisnsiaaeuaLaenndesastayavesdadevdnuazdaduseduudagiiu wudn nan1s
ARTEVIANFRAARBIELNEaNNS ladainuasnaaas (CR) Weendn 0.10 Han13InEIAU
auddalassnsmeiimsieseidiutudeiinged (AHP) Wusd (1) Sasvuuilasens

dauazUngesnuudda (hewdys) seeen 1 (2) fassuuinlasanisaing1-wldiamoua1eEen

v 1
o

(dheddeuilinn) (3) Usuussnaasdsthiledne Tassnserafuithuulish @dassuuilasmsens
Authualfnga szeedl 2 was (5) Faszuuilassnisenafivinuaingn (risd) szeed 2 daoenthmiin
0.292, 0.238, 0.172, 0.151 wag 0.147 MU drunan1sdngduieBmssdutudainges
wuuiled (FAHP) THdduTl 1 uay 2 Wuideaiu AHP dudndu 3 wag 4 TinalndlAsausraduddy
fu waddugaThemioudu ferthmiingsd 0375, 0.318, 0.138, 0.094 uag 0.075 MY

a3 1 WefinnsuiUisuiisunisdnadulasanisannisnisiiasgy 2 38 wuii 33013 FAHP dana
Tilasamsfidanulanduegudlusuladundsdarlnnsudalu warlasmsidanulandy

¥ =

weeiinnulanudosatluninfy mniideyalasinisndnnusazauysaliiemoudinisldis AHP

[
=1

@ ad ¥ = [y o [y v a [y Ao & v A
QLUU']ﬁWUﬁ’]Uﬁ’]@JTﬁﬂGL‘mWL‘VTZLIE]‘LJﬂ‘L! lmmaawﬁﬂammﬂu IG]EJIUQ”]‘U’J"GEIU NAURINITARLADNLATINTG

S9N

v v v

U 1 hazousu 2 tonamiiauiuann1sendeniiy 2 35 diulasanisansdisuwsnilasuaing

ie

{e]
e
Qe

a

dAyaty Ll INlATININsEellinUlAAWUIINAIUNTNYAT annsauuvgnityly
IR ANALINANEANINITNYATILTY LagauImNTIiTILILIAs¥aUTEN LN Y
& A Yo ¢ &

Hun1sinemslasulslevianssuuraysemuanniy

nsilUTdUselevidlu@aUun : nssnaulalagds FAHP delunadoniimnza msizaiunse
Jamstiumssdndulaiiliuiuewiiesnniideyalasanmsiilidoou egrslsiany wmndeyaiinau
Founaranysaliisme 35 AHP S ludsniussdvsnmianunsadnseilainenit wasann

a &€ o 3 v aa ! (% A | b A 1

mylasgvilinsuladeninadenisdndenlasinsneaiavalsenuluisussningun uae
PednarnuaNd IRy lasing MslgwuuTassldilrmnihsnuiinanesgrliieseisuau
lassmsiuninuasnssuniianwaiiednuls elilasinsniusslevidoyuyulasunisativayuy

selmnunsnslasuusslevsy Junldaeg1uieane

s

AR : N1IARLEBNLATINGG, NITUIUNITEMUTUTIATIEN, NTEUIUNMITAIIUTURTATIZN

wWUUHeE, Tasan1svauseniy

Tanakhan et al. (2025). “Prioritization of Irrigation...,” Science and Engineering Connect 48 (1), pp. 3-21



Abstract

Background and Objectives: Delivering irrigation water in intermountain plains differs from the
water delivery in river basin plains or plains. In the intermountain plain areas, the topography
is similar to hills, alternating high and low slopes. This makes it quite difficult to deliver water
to agricultural areas, causing farmers to have problems in farming. Although the government
has assisted, due to a limited budget, it has been unable to implement all the desired
projects. This study aimed to study and select projects that are ready and necessary. The
study area lies in the plain area between mountains in Lampang and Phayao provinces.
This case study covered all five projects in the construction plan for fiscal year 2024 of the
Royal Irrigation Department.

Methodology: The study employed Analytical Hierarchy Process (AHP) and Fuzzy Analytical
Hierarchy Process (FAHP) methods. The analysis was divided into 3 parts: finding the factors
affecting the project selection, prioritizing the project, and comparing the results from the
two methods. The data were obtained by interviewing the personnel involved in the project
implementation. These personnel were executives and experts involved in the construction
projects and prioritizing the projects of the Royal Irrigation Department.

Main Results: The results of the weighted values of the main and secondary factors as
obtained from AHP and FAHP methods reveal that the main important factors are agriculture
and engineering aspects, with AHP’s weighted values of 0.364 and 0.259, respectively, and
FAHP’s values of 0.577 and 0.332. The main secondary factors are the area of dry season
crop growing that increased after the project, the number of irrigation buildings, water
supply, and benefit areas, with weighted values obtained via the AHP method of 0.276,
0.100, 0.101, and 0.100, respectively, and via the FAHP methods of 0.306, 0.111, 0.108 and
0.105, respectively. The consistency ratios (C.R.) of the data are consistent and noted to be
reasonable, with the values of less than 0.10. The prioritization results obtained via AHP
method are: (1) Mae Wang Operation and Maintenance Project (Mae Pung Weir) On-farm
Water Development, Phase 1; (2) Lam Nam Yao - Lower Mae Wang Right Bank On-farm Water
Development Project (Khao Son Weir); (3) Mae Tam Reservoir Left Bank Canal Improvement

Project; (4) Mae Klang Reservoir On-farm Water Development Project, Phase 2 and (5) Mae
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Phrik Reservoir (Pha Wing Chu) On-farm Water Development Project, Phase 2, with weighted
values of 0.292, 0.238, 0.172, 0.151, and 0.147, respectively. The first and second ranking
results by FAHP method were the same as those by AHP; the 3rd and 4th ranks were similar
but in the reverse order. The final order result was the same with the following weights:
0.375, 0.318, 0.138, 0.094, and 0.075, respectively.

Conclusions: When comparing the ranking of projects as depicted from the two analysis
methods, FAHP method resulted in projects that are already outstanding in some aspects
to be even be more outstanding; conversely, the projects with less outstanding aspects
become even less impressive. If there is a clear and complete project information, AHP
method, which is a more basic method, can be used to arrive at similar results. In this case,
the results of selecting the first- and second-ranked projects were the same, no matter which
selection methods were used. The first two ranked projects received high priorities because
both projects were outstanding in agriculture aspect and could increase the planting area
during the dry season, resulting in an increased agricultural production. From engineering
viewpoint, these projects also consist of many irrigation buildings, allowing agricultural areas
to benefit more from the irrigation system.

Practical Application: FAHP is a suitable alternative in decision-making as it can handle
uncertain decisions due to unclear project information. However, if the information is clear
and adequately complete, AHP is an effective method, which is simpler for an analysis. The
results here reveal the factors affecting the prioritization of irrigation construction projects
in the intermontane plateaus. Planning agencies can use the model to analyze rankings of
similar agricultural projects, so that projects that benefit communities would receive support,

helping farmers benefit and provide sufficient water.

Keywords: Project Selection, Analytic Hierarchy Process, Fuzzy Analytic Hierarchy Process,

Irrigation Project
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Social 3.25 | 4.00 | 4.75 | 1.00 | 1.00 | 1.00 | 2.25 | 3.00 | 3.75 | 2.25 | 3.00 | 3.75
Economics 0.36 | 0.50 | 0.80 | 0.27 | 0.33 | 0.44 | 1.00 | 1.00 | 1.00 | 0.27 | 0.33 | 0.44
Agriculture 325 | 400 | 475 | 0.27 | 033 | 0.44 | 225 | 3.00 | 3.75 | 1.00 | 1.00 | 1.00
1 2
[Mgr Mg1 g .. M;{” (1L,11) (liz My, U12) i (L My Usm)
(Mj.) - Mgz M;Z 92 — (l31, M2, uz1) (1L,11) o (L Moy Us) (5)
I nxm l : : : : J : : : :
M;n M;n M;r;l (lnlﬁmnllunl) (lnz'mnz'unz) (1:1:1)
Ted (L my,w;) = (i — i) dWSU i=1,2,..,nuag j=1,2,..,m uag
(l] ijr 1]) wi'm s )by ey ] y Ly ey

el (ll] ml-j,uij) = (1, 1, 1) ﬁ’]‘w%}‘u i =]

(2) AMuuAaURsFLATIERHeT S LerAwauwaduasizvestadeAld dunue

Tun1sdndula a1naunns 6
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m i n m i -1
S; = Z M. X Z M. 6
' j=1 9! i=14=j=1 gl] ©)

LY Ao voulnduazvesdadenladuinusilunsindula
( m MJ) a Y a P
j=1"gi . Ao mavamesiavilefuuuauimien
n Zm M] B & 1 1 & U a
i=12j=1My; A9 AMNARINMDULNUTINYDY £ m, v NINtnan1sindaula

(3) Awnaszavvesrulululs lnsdwinmszauanudululives s, > 55 e
Si = myw), S = (,mj,w); i #j aNaunisi 7
1, m; = m]
0, l] > U;
V(s =S;)=
(52 5) (4 —w)

(mi — ul-) - (m] — l])

(7

, Other

(@) Frunmmentminvestiade Tnedenawesserueudululdmiitosfianunldlu
N1SANUIN
AURNAeSANAEY Fraunisi 8
Wi=minV(S;>S|j=1 2,...mi#j) (8)
sldnmesmuddny w7 vesmsng Faaunnsil 9
Wi= (WyWop ., wh) (9)

$1Mn15 Normalization Lie@unAnunnunuestade Aeauni1si 10

’

' W i

W= G— (10)

l =1 W

IFnnmesanuddey auaunisi 11
W == (Wl,Wz,...,Wn)T (11)

logWt W, w,...w fofasdminauddguas w Wuarhwinanuddgueataded

Ans1est mahminiadendnuasradeses uashahmdnvestafusesnioudeulvo
meldaimiinvastadondn aldrmesimiintadeiinadenisdaidonlasinis

(5) Fuamaimiinvedeasansieadamelitadeondn lnewiouiisunndoyaues
Tasims melithdeduimnssy fudiey fuesugmans wagdunuas Womeanininues

WNUNNISUSEUMANUBILATINIS MULAAZ AU
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(6) Indduarmdfgedasimineaii lnsdmiminvedlasimsneassissuiisunelaiady

vannaasiuAimiinvestadevanluuassim mrasiurdmdnveseudRayardndsulasinsieasns

Results and Discussion
% % (] -7 %4
wami'amiqzﬁmmwunmmmﬂmﬂaq{]msJ

(%)

PNANANTIATIERA NN AgvesaTeranuaraduse eIt T iATIEia AU

[

FUTIATIZN (AHP) Wazisn1sansutudaitas1e iU uia® (FAHP) wuindasenanniainuanasny

o
%

Tun3ARERNATINTG 2 AIAULSA AD AULNEATATIN MEAMTINAINLUUTIAY AHP JAyiniy
0364 dauuuusIaes FAHP fldwvinfu 0.577 isanunsaifisiiuiivgniinlutisgguds denalif
NARAIN I TNEAsIINTY kasdimnssuiisnuemsvaUsemunn annsadailudiuiis
sgwrhaganlditaia shlsuiimanuasléfulsslsminnssuusadssmuanniu Aoy
§1809 AHP TR 0.259 drunuusiass FAHP fauviiu 0.332 aufiwanslu Fisure 1 A2y
WANFANSDIANTTNTENINS AHP uay FAHP 1103 FAHP San1sifumnudaatunissndule FAHP
Fapdansmssaaulalildidluaniunmseififiarudaualunisliiney namsiseilaonadestuny
F9evee Numnaphol wag Ditthaki [22] finuintladensdndisuanudifyvesnisiauilagnis
gauseyutulUiwAsYgRakazdIng Laga1WIAINTsy wazaITeves Duangkert wazAuy [23]
Tumsdndduemudifgueanusilunsiigeinm smidmnssuiinnuddyunnian dutladvses
vadasefienhminaruddilndifeaty mnmsiemeidedosedlassunnudiiay 4 Srduusn

14 2 33 Ao WunUgnWvgauaaiinTumaInilasenis, IIUoIATYAUTENIY, WA

v I
=] al

wazrfiunlasuUselevd AmeAtnrtnmIuLUUINaad AHP 0.276, 0.100, 0.101 k&g 0.100 AUaIsU
wagANUENAULUUINa8Y FAHP 0.306, 0.111, 0.108 uag 0.105 aua1au falanslu Figure 2
lngangunuidadedsunaiunugnitvgauasiiiudunaniniilasanis danhvinaanign uae

1NNINTIFYDUTINUANI AR
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Figure 1 Comparison of main factor weights between AHP and FAHP methods

]
Number of water control structures _0'100(1)11

Canal flow capacity =004(i~058
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Level of farmer engagement P 0097
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I 0.003

. P 0,070
Water User group effectyeness ™ ) 085
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Figure 2 Comparison of secondary factor weights between AHP and FAHP methods

drunsnTiaaeuANdennfevesteya (A1 C.R) vesladevanuazladeseddundazau
HAINNTIATIEToYaliAuaRnARBaNwnaLNg IngllA1Audenndasiaendt 0.10 (Table 2)
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Wanansauwmaztady TneAntanavastadsannnIsAIuIuia 2 3ouad wuntadenideanu

drAnlanau loun Jadendnaununs dwdadesesitdrftyunn laun Nunugnitvgguasiivuay

18931ndlATeNs AnguU (Figure 2) wuidadenianud1Ayuinanmsiaseiiuy AHP 1y

lasupzuuuladain FHAP Begeunniu

Table 2 Weighted values and ranking of factors affecting project selection

CR. Model AHP Model FAHP
Secondary| 5 | 2 & o | & w o 5 o | T o
o + — O —
Main factors Y g s £1 0 & SE | ZTS| | 5|88 | 25|
factors | & | 2 88| & F - £ 5 < c | & F £ o x re
o R c o £ > > 2 ) c 2 £ 5 g o <
£ o0 = o < o o ¢ o = ‘0 £ = 0] o
5 | O T 2z £z 2 sz | £¢ oz
s | » = 2 = =
Number of
watercontrol 0.386 0.100 3 0.427 0.111 2
structures
1. Engineering ol flom 0.004 0.259 0.332
. 0224 0058 9 0.156 0041 9
capacity
W
ater source 0390 | 0101 | 2 0417 | 0108 | 3
reliability
Level of
farmer 0.408 0.075 7 0.524 0.097 5
engagement
fie
2 Social Beneficiary 0001 | 0185 | 0211 | 0039 | 10 | 0049 | 0017 | 0003 | 10
households
Water user [0.012
group 0.381 0.070 8 0.459 0.085 7
effectiveness
Household
income 0479 0.092 5 0451 0.086 6
3. Economic |increase 0.000 0.191 0.042
service area 0521 | 0100 | 4 0549 | 0105 | 4
coverage
Additional
dry season 0758 | 0276 | 1 0839 | 0306 | 1
cropping
4. Agriculture |area 0.000 0364 0577
Soil
suitability for 0.242 0.088 6 0.161 0.059 8
agriculture

NANISINAIAUANNFIAYVDILATING
PANANTIATIZAUIMINAUEI A eIdaderan aunsadnaifiuandIAgUelaTinTg
nease lagldaiarshuinaeddasinislundazaiu dumwuiuatalsumidnvesladonas
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Figure 3 Comparison of project priority weights between AHP and FAHP methods
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