
Geophysical Research Abstracts
Vol. 19, EGU2017-5762, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Modelling human-flood systems using coupled agent-based – flood models
method
Yared Abayneh Abebe (1), Amineh Ghorbani (2), Zoran Vojinovic (1), Igor Nikolic (2), and Arlex Sanchez (1)
(1) Environmental Engineering and Water Technology Department, UNESCO-IHE Institute for Water Education, Delft, The
Netherlands, (2) Faculty of Technology, Policy and Management, Delft University of Technology, Delft, The Netherlands

Flood risk results from flood hazard interacting with vulnerability and exposure of human and natural systems.
Though many associate flooding as just a natural phenomenon, it is also attributed to the economic, social, politi-
cal, institutional and governance factors of affected areas. Rules, norms and shared strategies – collectively referred
to as institutions – such as land use policies, flood warning and evacuation plans and flood risk management strate-
gies shape and constrain human interactions and drive the hazard, vulnerability and exposure components of flood
risk. In this study, we present a methodology that dynamically couples agent-based models with flood models. The
agent-based model is used to understand the human element by analysing and modelling heterogeneous agents
and their institutions. The agent-based model is structured and conceptualised using the MAIA meta-model, and
is developed using the Repast Simphony simulation environment. Whereas, the flood model is used to model
the hydrologic and hydrodynamic processes of an urban environment. The dynamic coupling of the two models
helps to understand the co-evolution of humans and their urban environment towards reducing flood risk. That
can be achieved by incorporating feedback and learning mechanisms from previous floods. Institutions and their
implementation may affect hydrological and hydraulic input files for the flood model, and these files are updated
conditionally to instantiate a flood model that provide a flood map. Number of flooded houses or levels of dam-
age are used to evaluate various structural or non-structural flood risk management policy implementations. As a
case study, we use the Caribbean island of Sint Maarten which is frequently flooded. The agents in this case are
households and the government. There are many initiatives from the government to reduce flood related risks such
as land-use/zoning policy and implementation of flood risk reduction measures. These institutions, policies and
measures, govern the behaviour of agents. Preliminary results show that an institutional model coupled with flood
model offers a useful exploratory tool to understand the system as a whole and test policy alternatives that match
local conditions.


