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Abstract

Utban floods have been exacerbated by climate change, urbanization, and limited drainage of

urban infrastructure. Over the past decades, they had many negative effects, including the
vulnerability of key centers. The vulnerability of key urban centers through man-made hazards
and natural disasters causes their inefficiency, intensifies public dissatisfaction and lack of
service in accidents. In order to make key centers resilient, it is necessary to identify important
centers and examine their vulnerability to various hazards and threats. Criteria and sub-criteria
for grading and evaluation of assets were weighted by AHP technique in Expert Choice
software and then the key centers of the city were identified. Intra-Urban and extra-Urban
hydrology and modeling of rivers in Hamadan in different return periods were studied by using
HEC-RAS software. Next, the results were transferred to GIS and flood risk zoning of Hamadan
was determined. After entering the average sample comments in Expert Choice software, the
weight of each index was determined separately, which shows that the quantitative level of
utilization index has the highest weight and the economic value of the asset has the lowest
weight. Finally, with the adaptation of key centers and flood risk zones in GIS, vulnerable
centers were identified.
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Fig. 1. Geographical location of Hamedan city (Ministry
of Power, 2019)
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NO The main criteri Grade Considerations
. 1 Sub-criterion and 5 quantitative
1 Fundamental importance 10 L
indicators
2 Scope ofinfluence 20 3 Sub-crlter}a apd 10 quantitative
indicators
3 Depth of influence in the administration of the 20 1 Sub-criteria and 7 quantitative
country indicators
4 Possibility of replacement 6 3 Sub-criteria and 3 quantitative
indicators
5 To be unique 14 5 Quantitative indicators
6 Role-Playing 5 3 Quantitative indicators
7 Capital value 10 2 Sub—crltepa .?md 7 quantitative
indicators
8 Consequences of injury 15 3 Quantitative indicators
Total - 100 -
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Table 3. Classification different levels based on final
score (Khosropour, 2003)

Level Rating Grade range
1 Special 93-100
2 Vital 83-92
3 Sensitive 71-82
4 Important 56-70
5 Protective 36-55
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Table 2. Asset valuation indicators

Economic value

Environmental value

Functional value

Dependence on the outside
Possibility of replacement and repair
Quantitative level of operation

~N N U N~

Quality level of operation
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Table 4. Weight of asset valuation indicators

Priority Asset valuation indicators Weight
1 Functional value 0.117
2 Quality level of operation 0.133
3 Quantitative level of operation 0.416
4 Environmental value 0.188
5 Possibility of replacement and 0.073
repair
6 Dependence on the outside 0.045
7 Economic value 0.022
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Table 5. Impact rate and level of performance, recoverability (reversibility time - recovery level), consequential effect
(human losses) - damages (physical-real) - injuries (psychological) as a consequence; primary, secondary and final
Consequential effect Recoverability Impa;teﬁ?;i;:ﬁclzvel T Qu:;;lt;et:lve
The consequence in multiple The center/asset has the
layers will cause losses of The center/asset is not SCOP€ of "urban" activity and
X1 about (<75) and complete recoverable and will sto the continuity of its activity Verv much
destruction of the working if damaged P and meeting the key needs of y
center/asset, and will include & ged. the people for the "city" is
public dissatisfaction. important.
Ulbe consequence i i ple The center/asset has the
layers will cause losses of The center/asset has Scope  oft "Repion activity
about (50-75) and causes a little recoverability and P glor ]
and the continuity of its
X2 lot of damage to the can be recovered to a o g ] Much
] . activity and meeting the key
center/asset, and will lead to limited extent and takes
; : needs of the people for the
a great deal of public along time to return. "Region" is important
dissatisfaction. :
The consequence in multiple The  center/asset  is
layers will cause losses of moderately  recoverable The center/asset has the
about (50-50) and lead to a Y scope of "District" activity
and can be recovered on P - .
X3 lot of damage to the a relatively laree scale and the continuity of its Medium
center/asset, and to some and takes}; fai%l lon activity and meeting the key
extent includes  general time to return y €  "District" is important.
dissatisfaction. ’
The consequence in multiple The center/asset has the
layers will cause losses of The  center/asset is scope of "Neighborhood"
about (5-25) and superficial highly recoverable and activity and the continuity of
X4 damage to the can be recovered on a its activity and meeting the Low
center/property, and to a very large scale and requires key needs of the people for
small extent, will lead to a limited time to return.  the  "Neighborhood" is
general dissatisfaction. important.
. The  activity of  the
Damage to the center/asset The center/asset is very center/asset does not affect
- recoverable and there is . . . .
caused casualties of (1-5) and e the city administration. But it
X5 no possibility of Very low

the damage was not large
enough to affect people.

interruption in its
operation.

has a limited role to play in
meeting the basic needs of

some people.
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Table 6. Replaceability, degree of dependence
Grade Degree of dependence Replaceability Quf;:ltga‘t:ve
The center/asset dependence is high so that more . -
p 18 The equipment, facilities and
than 3 assets are dependent on it and the asset has . .
. . . systems  available in  the
Xl 5 the main center in the infrastructure network. . Very much
. . . center/asset are unique and
(Assets are systemic) and provide services to
cannot be replaced.
government centers.
The degree of center/asset dependence is high .
. The supply of equipment,
enough that 3 assets depend on it and the asset does facilities and svstems in  the
X2 4 not have the main center in the infrastructure . Y Much
. . . center/asset is overseas dependent
network. (Assets are systemic) and provide services .
) and difficult to replace.
to government agencies.
The degree of dependence of the center/asset is .
. The supply of equipment,
moderate so that 2 assets are dependent on it and e .
. . facilities and systems in the .
X3 3 the asset does not have the main center in the . Medium
. . center/asset is limited but can be
infrastructure network. (Assets are systemic and .
. . . replaced in the long run.
provide services to public centers).
The degree of center/asset dependence is so low
that 1 asset is dependent on it and the asset is not The equipment, facilities and
X4 2 centrally located in the infrastructure network. systems in the center/asset can be Low
(Assets are systemic in nature and provide services replaced as soon as possible.
to private centers).
There is no problem in supplying
the equipment, facilities and
X5 1 No other asset depends on the asset. quip .. Very low
systems in the center/asset and it
can be easily replaced.
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Fig. 2. The structure of rainfall-run-off (Hamedan)
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Table 7. The modelled floods going to Hamedan’s rivers

Subbasin/Node Place of entering modelled flood Modelled flood (m*/sec)
Node Range 100-yr 50-yr 20-yr 10-yr 5-yr 2-yr
A04 0.0 Heidare 3420 2820 2030 1460 890 2.20
S1 11240.0 Abbasabad-01 24.50 2190 18.50 16.00 13.20 9.10
9C 2126.7 Abbasabad-01 32.80 28.60 2320 1920 15.10 9.50
17C 2447.0 Abbasabad-02 68.00 57.70 4420 3430 2430 11.80
3C 1210.0 Abbasabad-02 69.00 58.60 44.80 3470 24.60 11.80
S5 1760.9 Park mardom 1990 6.70 560 490 4.00 2.80
S2 6032.6 Divin-01 1020  9.10 7.70 6.60 550 3.80
20C 3424.1 Divin-01 1440 1230 9.90 8.10 640 3.90
52C 868.8 Park mardom 4.20 350 260 190 120 0.30
16C 3650.7 Divin-02 38.20 3250 2520 19.70 1420 7.70
21C 2280.0 Divin-02 4340 36.50 27.70 21.10 1530 7.80
S3 10937.9 Moradbeig-01 2230 20.00 1690 14.60 12.00 8.20
22C 6100.0 Moradbeig-01 30.10 2620 21.10 17.50 13.70 8.50
25C 4386.2 Moradbeig-01 37.30  32.10 2530 2030 15.50 8.90
24C 3286.0 Moradbeig-01 4450 3790 29.50 23.10 1720 9.30
23C 1106.0 Moradbeig-01 4590 39.00 30.10 23.80 17.60 9.40
15C 700.1 Moradbeig-01 91.00 76.70 58.60 4550 33.20 17.30
S6 3664.1 Faqire-01 5.60 510 430 370 3.00 2.10
50C 2039.3 Faqire-01 11.10 940 720 570 420 230
K08 1799.7 Etehad 15.10 1230 8.80 6.10 3.50 0.90
31C 2834.4 Faqire-01 26.10 21.60 1590 1150 7.70 3.10
S4 6848.0 Khezr-01 1990 17.80 15.00 13.00 10.70 7.30
26C 3058.7 Khezr-01 26.10 22.70 1830 1530 12.00 7.50
30C 1843.3 Khezr-01 62.00 5290 40.70 31.90 22.80 10.70
32C 22343 Khezr-02 89.80 76.30 58.00 4520 31.70 14.20
33C 1532.8 Khezr-02 106.90 90.40 68.10 52.40 36.10 15.30
11C 0.0 Khezr-02 113.10 95.50 71.90 55.20 37.80 15.80
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