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AECOM is supporting the Federal Emergency Management Agency (FEMA) in developing a novel approach to 
calculating flood risk. Uncertainty in hydrology (streamflow and rainfall), curve number, and Manning’s n values are 
all considered in the flood modeling process through a Monte Carlo simulation approach. The likelihood of levees 
breaching or overtopping can also be considered. Thousands of model scenarios are run through two-dimensional  
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Background 
Yacoub has over 8 years of water resources engineering and hydrology experience. 
At AECOM, he has performed technical design, planning, and computer modeling on 
projects related to flooding, dams, sediment transport, reservoirs, levees, water 
supply systems, stormwater, drainage, watershed management, and stream and 
environmental restoration. His graduate research focused on geostatistics and 
uncertainty quantification of rainfall gauge data, with applications to rainfall-runoff 
modeling and prediction of streamflow in ungauged and poorly gauged watersheds 
in South Africa and Mozambique. Before graduate school, he spent one year on a 
Fulbright Scholarship working in Dhaka, Bangladesh at the Center for Environmental 
and Geographic Information Services, the technical arm of the Bangladesh Water 
Development Board and one year in Paris, France working for the UNESCO World 
Heritage Centre on climate change policy issues. 

hydraulic models in a cloud 
computing environment to calculate 
flood elevations and extents. The 
results are appropriately weighted 
and applied to generate flood 
probability heat maps, detailed water 
surface elevation probability 
distribution curves, flood damage 
curves, and annualized losses at any 
structure or location of interest, 
taking into account uncertainties in 
structure occupancy or first floor 
elevation. This presentation is 
intended to provide an overview of 
the methodology and model 
development for this novel approach 
to calculating flood risk. 


