A Method to Assess the Impact of Flooding on Traffic Flows in Hamilton
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networks. The study area is the City of Hamilton, Ontario, Canada.

. | : \
A ey horardieve Rl Values: Vanicls Hours Travetled (VA1) This demonstrates an application for the NRI in identifying at risk
:i39§8124314 HMii:Iium Figure 2: Road links that intersect with flood hazard areas. NRI values are depicted for each road link, visualized by inks 10 ﬂOOdmgf From Identlfymg the .CFItlcal road I|nk§ within ﬂO_Od
I — vl graduated symbols. Colours indicate which flood hazard level each link intersects. NRI values are in VHT. hazard areas, city management can implement feasible proactive
Boundary, Hamilton measures to maximize the robustness of the network in
il Table 1: Summary statistics of NRI values (VHT) within each flood hazard level (severe to very low). preparation of flooding events. For example, developing flood
Flood Hazard Level Low mitigation road infrastructure and special routes for emergency
Numb i 03 186 60 60 903 vehicles. Future research will develop a model to analyze system-
HIDET O IS wide network impacts to a flooding event.
9.03 3.08 4.88 2.10 2.72
Standard Deviation 23.07 7.87 15.10 6.89 6.54 _~
0.00 0.00 0.00 0.00 -0.747 //’l ranSLAB
L Maximum 215.91 57.11 181.56 93.39 181.56 o
e TOTAL NRI 1833.15 573.26 1312.70 546.97 7893.51 @ W
FloodNet ~ LVILCIVIASLC

NSERC

Figure 1: NRI results for the entire road network, symbolized by graduated symbols,
and flood hazard areas in the City of Hamilton. Individual links were disabled.
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DATA AND METHODS
. The NRI was computed for major roads in Hamilton with a total of 4044 links. An OD matrix of
Sgg C(Ij Qjezlirdega;a c\;voarfwIc?i?;i[iIn’fv?/ofme:?aiser’lce):gég?/esgscl;n(za%g)eTr:(ej 2011 trips was used to calculate the NRI at a capacity reduction level of 100% with 100 DATA SOURCES
p y g P ' iterations. Through the NRI computation, individual links were disabled and the resulting

nearest drainage (EAND) and distance from nearest drainage

(DFND). Hazard levels range from very low with a EAND of >8.0m
and DFND of >10,000m, to severe with a EAND of < 2.0m and
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Impacts of system-wide travel time were measured and recorded. Major highways connecting . Flood Hazard Map: Elshorbagy A., Bharath R., Lakhanpal A., Ceola S., Montanari A. and Lindenschmidt, K.-E. (2017). Topography-
Ham”tOn tO Other CitieS in the Greater TOrontO and HamiltOn Area (GTHA) are more Critical and nightlight-based national flood risk assessment in Canada. Hydrology Earth System Science, 21(4), 2219-2232.
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0 000m (Elshorbagy et al., 2017) Hill Valley Parkway (RHVP). To better visualize the location of network links in association to a * City of Hamilton Open & Accessible Data, 2017: City Boundary shapefile
TransCad®, a powerful transportation-specific GIS application, was flood hazard level, Figure 2 was developed by intersecting the road network with flood hazard
used to compute the measure. The NRI was computed via a toolkit data. The NRI values for each link are depicted alongside the flood hazard level (five levels REFERENCES
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origin-destination (OD) trip matrix. Higher values of the NRI are and RHVP merge, there is a high NRI value which coincides with a medium flood hazard level. national flood risk - assessment in Canada. Hydrology Earth System Science, 21(4), 2219-2232. S
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