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Abstract

To facilitate proper management of floodgates, prioritization is essential to identify the ones that require
more urgent attention. In this study, the Analytic Hierarchy Process (AHP) is employed to analytically evaluate
38 floodgates in the responsible area of the Pathumthani Provincial Irrigation Office. The assessment criteria are
pre-defined at two levels. The primary criteria include three broad categories, namely engineering, economic and
social indicators. Each category is then branched into secondary indicators which are more tangible. Each indicator
(primary and secondary) is given a weight based on its importance. To evaluate the performance, a scoring system

is employed, where local water management experts rate the floodgates for each given indicator. Finally, the
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individual scores are weighted and aggregated to an index (between 0 and 1, with 1 being the most prioritized

floodeate), leading to a hierarchy in terms of the derived indices. Results reveal that the three most prioritized

floodeates (indices in parentheses) are Bang Luang Chiang Rak (0.614), Ban Phrao canal (0.546) and Wat Dok Mai

canal (0.385). Such results are useful for both management and planning, as it allows the authority to divert more

attention to the maintenance of these floodgates and allocate manpower and funds accordingly when dealing

with tight budgets. As demonstrated in the results, this methodology provides a comprehensive technique to

evaluate the priority of the floodgates while considering multiple factors that can affect their performance. Being

highly customizable, this method can be adapted to other study areas as well.

Keywords: Prioritization, Floodgate maintenance, Analytic Hierarchy Process
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Figure 1 Location of floodgates in the responsible area of
the Pathumthani Provincial Irrigation Office  Source:

Pathumthani Provincial Irrigation Office.
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Table 1 Example of factor comparison and explanation

Example of factor
Explanation
comparison

(x)A1 compare with (x) A2 You give equal

level of importance...1...  importance to factors Al
and A2.
(x) Al compare with (x) A2 You gave factor Al more

level of importance...3... than A2 moderately.

(x) Al compare with (x) A2 You give more importance
level of importance..4...  to factor Al than A2, it is

moderate to strone.

N : a5ty wasAne (2561)

Table 2 Explanation of important level

Intensity of
_ Definition Explanation
important
1 Equal Two elements
important contribute eqully to
the ohjective
3 Moderate An element is
important moderate important
than another
5 Strong An element is strong
important important than
another
7 Very strong An element is very
important strong important than
another
9 Extreme An element is
important extreme strong
important than
another
2.46,8 Can be used to express intermediate

i : qate wazAny (2561)
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Cl= —(n—l) (3)

= = @ o= o

Lo CAg ﬂ*aummaaﬂﬂaawaﬁaya (Consistency

Index) AinNaRA13521I13 Amax W&z n

Rl A9 dvilanudanndeiraitayaidegy (Random

el
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Table 3 Random Consistency Index

n 1 2 3 4 5 6 T 8 9

RI 000 000 058 05 112 124 132 141 146
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szuedlgIEmevidieyaliiduund (data nomalization)
Tunszuiunswieuioya (data preparation) A
S W . = g @ ' [
1) Bdes-1n (min-max) Fadumsuiuarvesnuinuus
veateyalieylurieries wasAnnniifvun Ineliewlyan

ar

=, ! =, & = o o & o
Yooy 0 wazAnndu 1 veasetensenisnisiiin nnsvi
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Table 4

. _ (X-Xmin)

~ (Xmax—Xmin)

(@)

Tnedi X* Ao Afiazyidulsnfunsgiures fauds X
Xmax g Agagavasiuys X

Xmin e A1M1aATRIRILUT X

Table 4 Example of min-max apporch

Floodgate Age Normalization
A 10 (10-3)/(10-3)=1
B 5 (5-3)/(10-3) =0.3
C 3 (3-3)/(10-3) =0
D 8 (8-3)/(10-3) =0.7
Xmin 3 0
Xmax 10 1

2) Bawiladesin (Weighting Factor Method) Tnewiiu
n1'§U'§zLﬁuﬁaauﬂ1‘iwwﬂﬂmmwam%vuﬁugmwawqwﬁma
nssnAans iien1sdndifuaudAyvaalsen sz
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S=W1Rl+W2R2+W3R3 + ... + +Wn Rn (5)

= = ) )
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ian)
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= 5 e = o w
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fanazuuuosnd ansaldidudeyadsznoumsiinnsan

6

Fadrdulunisvesuussinalunsnaununutgesnm

Uszssusilasamsvadssmuuyusnil

Table 5 Example of Weighting Factor Method

Engineering (0.5)

Floodgate e Normalization Weighted
(0.2)

A 10 (10-3)/(10-3)=1 0.5%0.2*1=0.1
B 5  (5-3)/(10-3) =0.3  0.5%0.2¥0.3=0.03
C 3 (3-3)/(10-3) =0 0.5*0.2*0.0=0.0
D 8  (8-3)/(10-3) =0.7  0.5*0.2*0.7=0.7

Xmin 3 0

Xmax 10 1
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Weighted by experts

Major factor

1 2 3 il 5 6 7 8 9 Average Adjust
Engineering  0.156 0082 0455 0778 0773 0747 0747 0747 0747 0.469 0.586
Economic 0185 0682 0091 0111 0139 0119 0119 0119 0119 0.149 0.186
Social 0659 0236 0455 0111 0088 013¢ 013d 0134 0134 0.182 0.228
Total weight 0.800 1.000
Table 7 The average of the three majority factors
Weighted by experts

Factor
1 2 3 a 6 7 8 9 Average
max 3.029 3.002 3.000 3.000 3.054 3.013 3.013 3.013 3.013 3.015
Cl 0.015 0.001 0.000 0.000 0.027 0.000 0.006 0.006 0.006 0.007
CR 0.025 0.001 0.000 0.000 0.047 0.011 0.011 0.011 0.011 0.013
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Table 8 The weighted of the secandary factors

Weighted by experts

Factor
1 2 3 4 5 6 7 8 9 Average  Adjust
1. Engineering
1.1 Age 0.074 0.091 0.207 0.623 0.133 0.178 0542 0630 0542 0.250 0.33
floodgate

1.2 Last year of  0.549 0.048 0.161 0.187 0.046 0462 0.129 0.148 0.129 0.151 0.202
floodgate repair
1.3 canal 0.248 0201 0.06%9 0.152 0.267 0.295 0.154 0.137 0.154 0.172 0.230
capacity
1.4 flood prone  0.129 0.660 0.563 0.037 0554 0.065 0.175 0.085 0.175 0.176 0.235

ared

Total weight 0.750 1.00

2. Economic
2.1 The value of 0487 0.272 0400 0.290 0.139 0.139 0.550 0.594 0.550  0.335 0.427
damage to the
community area
2.2 The Value of  0.078 0.067 0.200 0.655 0.773 0.088 0.210 0.249 0210 0.200 0.254
damage to
agricultural area
23 The value of 0435 0.661 0400 0.055 0.088 0.773 0.240 0.157 0.240 0.250 0.319
the damage to

the area

Total weight 0.785 1.000

3. Social

3.1 Industrial 0.114 0594 0.169 0.105 0.113 0333 0.114 0.114 0200 0.170 0.193
area

3.2 community  0.481 0249 0443 0.799 0.179 0.333 0481 0481 0.600 0.413 0.469
area

3.3 Population 0.405 0.157 0387 0.096 0.709 0333 0.405 0405 0.200 0.298 0.338

Total weight 0.881 1.000
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Table 9 The average of the secandary factors

Weighted by experts

Factor
1 2 3 a 6 7 8 9 Average
1. Engineering

Amax  4.204 4.212 4.233 a.267 a.244 a.267 4.158 4.255 4.158 4.222
cl 0.068 0.071 0.078 0.089 0.081 0.089 0.053 0.085 0.053 0.074
CR 0.076 0.079 0.086 0.099 0.091 0.099 0.059 0.094 0.059 0.082
2. Economic

Amax  3.013 3.044 3.000 3.081 3.054 3.054 3.018 3.054 3.018 3.038
cl 0.006 0.022 0.000 0.041 0.027 0.027 0.009 0.027 0.009 0.019
CR 0.011 0.038 0.000 0.070 0.047 0.0a7 0.016 0.046 0.016 0.032

3. Social

Amax  3.029 3.054 3.018 3.007 3.054 3.000 3.029 3.029 3.000 3.025
cl 0.015 0.027 0.009 0.004 0.027 0.000 0.015 0.015 0.000 0.012
CR 0.025 0.046 0.016 0.006 0.047 0.000 0.025 0.025 0.000 0.021
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Table 10 Prioritizing the maintenance of 38 floodgates

Floodgate District Weight Score Prioritize
Bang Luang Chiang Rak Floodgate Mueang 0.614 61.40 1
Ban Phrao Canal Floodgate Sam Khok 0.546 54.60 2
Wat Dok Mai Canal Floodgate Sam Khok 0.385 38.50 3
Wat Tamnak Canal Floodgate Sam Khok 0.383 38.30 il
Khu Canal Floodgate Sam Khok 0.383 38.30 5
Chiang Rak Yai Canal Floodgate Sam Khok 0.376 37.60 6
Ban Krachaeng Canal Floodgate Mueang 0.375 37.50 7
Bangka Chin Canal Floodgate Mueang 0.369 36.90 8
Yai Yui Canal Floodgate Mueang 0.368 36.90 9
Bang Luang Canal Floodgate Mueang 0.356 35.60 10
Bang Pho Tai Canal Floodgate Mueang 0.356 35.60 11
Chiang Rak Noi Canal Floodgate Sam Khok 0.346 34.60 12
Sakae Temple Canal Floodgate Sam Khok 0.337 33.70 13
Bang Khu Wat Canal Floodgate Mueang 0.337 33.70 14
Na Canal Floodgate Mueang 0.334 33.40 15
Bang Pho Nuea Canal Floodgate Sam Khok 0.329 32.90 16
Wat Chaeng Canal Floodgate Sam Khok 0.327 32.70 17
Bang Prok Canal Floodgate Mueang 0.324 32.40 18
Bang Dua Canal Floodgate Mueang 0.320 32.00 19
Ban That Canal Floodgate Sam Khok 0.311 31.10 20
Chiang Rak Mai Canal Floodgate Sam Khok 0.309 30.90 21
Khlong Print Canal Floodgate Sam Khok 0.304 30.40 22
Wat Chaeng Canal Floodgate Sam Khok 0299 29.90 23
Bang Toei Canal Floodgate Sam Khok 0.298 29.80 24
Bangna Canal Floodgate Sam Khok 0.296 29.60 25
Yai Canal Floodgate Sam Khok 0.290 29.00 26
Phikun Canal Floodgate Mueang 0.284 28.40 27
Khlong Koh Krieng Floodgate Mueang 0.276 27.60 28
Pa Fai Canal Floodgate Sam Khok 0.275 27.50 29
Khanon Canal Floodgate Sam Khok 0.273 27.30 30
Public canal Floodgate Sam Khok 0.272 27.20 31
Khan Nuea Sam Khok 0.262 26.20 32
Kwai Canal Floodgate Sam Khok 0.262 26.20 33
Khan Ruea Canal Floodgate Sam Khok 0.256 25.60 34
Ban Thong Kung Canal Floodgate Sam Khok 0.217 21.70 35
Wi Canal Floodgate Sam Khok 0.214 21.40 36
Khok Ta Khiao Canal Floodgate Sam Khok 0.192 19.20 37
Ban Plub Canal Floodgate Sam Khok 0.191 19.10 38
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