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Best Management Practices Presentation to
Deal with the Simultaneous Coastal and Inland
Urban Flooding Hazards
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Abstract

Joint occurrence of coastal and inland urban flooding is
considered as a major problem in coastal developed cities. An
appropriate perception of flood hazard is imperative to face
new challenges in flood management in these areas. To address
this issue, flood frequency and intensity are determined based
on historical storm data of the case study utilizing statistical
analysis. Five copula functions have been fitted to hydrological
data to find joint return periods of coastal and inland flooding
and the best one has been detected based on the Kolmogorov—
Smirnov and the root-mean-square error test. Afterward, flood
delineation map is used as an effective tool in the improvement
of decision making process in urban development plans. For
this end, a geographic information systems based software
named WMS has been utilized to delineate flood inundation
and depth in Bronx brought of New York city in United States.
Best management practices as flood management/mitigation
strategies are categorized in five classes, namely resist, delay,
store, discharge, and retreat. A performance index has then
been derived based on five factors of degree of hazard
mitigation, aesthetic, capital cost, maintenance and operation
cost, and adaptability utilizing Multi Criteria Decision Making
methods. Finally, one of the strategies is selected as a viable
strategy to reduce flood hazards.
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1) Floodplain Simulation Utilizing Distributed Hydrologic Model (GSSHA)
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Fig. 1- A framework to evaluate flood control strategies
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Table 2- Characteristics of discharge, and sea level stations used for the study watershed
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Station Name Latitude Longitude Elevation Data Recgrd Source
(m) Period
Willets Point 40°47'36" 7374654" 0 Storm Surges 1946-2000 NOAA(2017a)
Kings point 40°48'36" 73745054" 0 Storm Surges 1998-2017  NOAA(2017b)
Westchester Co. 41°4'0.98" 73'451112.28" 1155 Rainfall 1946-2017  NOAA(2017c)
Bronx River at
Botanical 40°51'44.3" 73'521127.8" 15.24 Discharge 2006-2017 USGS(2017)
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Table 3- Correlation parameters of storm surge
and rainfall data
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Kendal-Taw Pearson Spearman
Correlation 0.081 0.004 0.128
Coefficients
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Fig. 3- Historical joint occurrence of storm surge and rainfall data for 1946-2017
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Table 4- Parameters of copula functions
obly &l s pel)l -F Jgsa

Functions Student’s t Frank Gumbel Gaussian Clayton
Parameters 0.1311 0.8345 1.0412 0.0067 0.2648
K-S 0.07941 0.0749 0.0886 0.0964 0.0731
RMSE 0.0336 0.0331 0.036 0.0394 0.0353
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