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Evaluation of Inundation Risk Ranking for Urban Sewer Systems using PROMETHEE
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Abstract

In this study, Entropy method and PROMETHEE(Preference Ranking organization METHod
for Enrichment Evaluations) which is one of the multi criteria decision making methods are
applied to estimate the relative inundation risk ranking of the urban sewer systems. Then, the
evaluation factors were selected considering two main items to estimate the inundation risk
using Entropy and PROMETHEE. In the first item considering topographical and environmental
factor, average elevation, average slope, width of area, population, density of conduit were
selected as the detailed factors of first item which have influence of the overflow occurrence and
damage scale in urban sewer system. And, the relative reliability of sewer network was
considered as the second item which can quantify the inundation appearance. Then, the
reliability is estimated considering the number of overflow nodes and overflow volume
simultaneously. Therefore, the suggested inundation risk evaluation method can be used as the
evaluation index for sewer networks and contribute to decision making for the sewer

rehabilitation policy.
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2o » Overflow | Overflow | Total Node Total Central point Reliabilty
2 | o | ME | 29> | Node Volume Number Volume N v of Sewer
o] 7|;'+ 71| (mm (No) (Vo) (Ny) (Vo) ‘ ‘ N Vi Network
- (7h) m’) (o (m’)
304 | 116.57 53 1,844c 24,024c | 0.4605 | 0.0934
oo | 508 [12720] 65 2,937¢ 25,479c [ 0.5164 | 0.1282
s | L [ 709 | 13428 74 3,637c 140 26,361c | 0.5576 | 0.1455 | 0.5205 | 0.1363 | 0.3014
- 80d | 137.03 73 3,937¢ 26,694c | 0.5392 | 0.1525
1004 [141.66| 74 4,405¢ 27,247¢c [0.5286 | 0.1617
304 |156.81] 87 8,776¢C 55,658¢ | 0.5847 | 0.1918
504 | 170.99 92 12,043¢c 58,789c | 0.5654 | 0.2279
221 |1802 | 704 [180.23] 100 [ 14,302c 181 60,677c | 0.5828 | 0.2486 | 0.5870 | 0.2386 | 0.3875
80 [18385] 106 | 15,225¢ 61,377c | 0.6056 | 0.2565
1002 | 190.04 108 16,784c 62,568c | 0.5967 | 0.2683
304 | 116.57 9 24,934c 76,924c [ 0.4211]0.3943
oo |50 [127.20 9 30,365¢ 81,116c | 0.3850 | 0.4164
A = 704 | 134.28 9 34,408¢c 26 83,711c | 0.3651 | 0.4336 | 0.3671 | 0.4255 | 0.3956
= [ sod [137.03 8 35,982¢ 84,731c | 0.3182 | 0.4392
1004 | 141.66 9 38,387c 86,402c | 0.3462 | 0.4443
304 | 201.31 122 65,968¢c 191,848c | 0.8887 | 0.4183
504 |219.42 | 128 [ 84,041c 202,139c | 0.8526 | 0.4625
5t |3602 | 704 [231.22] 134 | 95,785¢c 167 [ 208,218c | 0.8464 | 0.4853 | 0.8440 | 0.4735 | 0.6117
80d | 235.85 134 100,662c 210,589c | 0.8298 | 0.4943
1008 [24380] 134 | 108,814c 214,542¢ [ 0.8024 | 0.5072
5. HisR27E MYE=0 £EY ¥ 7EER| AF Zat
e Fane A goiz 274 Bals poms [ o
(m) (%) (m) (F) (m*/m®) x|
7kt 20.357 0.006 38.062 3435 0.02988 0.3014
ZET 21.050 0.008 43.156 10984 0.14590 0.3875
AL 14.380 0.015 147.308 47965 0.03779 0.3956
517 26.786 0.002 107.036 31772 0.01151 0.6117
7K5%| A Zat 0.1467 0.1597 0.1564 0.1685 0.2211 0.1476 1
3. ZZHE| 0| M2 A& Hot AL AGH R FolAA] F= 5A4E& Holr] o]
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