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Methods

Introduction What is an agent-based model?

Opportunities moving forward

Used ROSES protocol to ensure a transparent and 
replicable systematic review1.

Current practices in agent-based modelling focus on individuals and 
overlook systemic perspectives in hydrological hazard management

5. If non-individual agents exist, they are often 
simplistic in their decision-making 

3. But many models do not contain non-individual agents
4. The hazard management is often static or simplistically governed

Agent-based models are simulations containing 
autonomous decision-makers, i.e. agents. Agents 
can represent humans that can interact with each 
other and the environment based on decision rules. 

The agent-based model can be coupled with a 
hydrological hazard model to study how society and 
humans respond to risk.

A typical model includes household agents that 
adapt to floods along a river reach. However, agents 
could also represent a non-individual (e.g. NGO).

Hydrological hazard management is complex due to 
the dynamics between humans and water. One 
aspect of complexity is that hazard management is 
conducted by individuals and non-individuals (e.g., 
municipalities) that may not act rationally.

Agent-based models have emerged as tools to 
explore human-hazard dynamics, as they can 
simulate micro-processes within society.

Research Gap: No previous reviews have 
synthesised the behaviour of non-individual agents 
and their hydrological hazard management.

Agent-based modelling is a commendable effort to 
incorporate human-nature dynamics into hydrology. 
Yet, the capabilities of agent-based models are 
underutilised.

Most models follow certain practices. Thus, we can 
learn from the few models that break the pattern. 

Stakeholders are seldom involved, but some studies 
incorporate them in novel ways. Stakeholders’ 
interaction could lead to increased research uptake 
and system knowledge among hydrologists.

Agent-based models are used in several research 
fields (e.g. sociology). We should view this as an 
opportunity to work interdisciplinarily with 
researchers to adopt a systemic perspective on 
human-nature systems.

1. Floods and droughts are almost equally studied, 
while multi-hazards are less common

6. Management strategies are varied with an 
emphasis on structural measures, land-use 

policies and farming practices
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database searching 

(n = 629)

Records identified through other sources
(n = 0)

Records after duplicates 
removed
(n = 376)
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Records after title and 
abstract screening

(n = 114)

Articles retrieved in full 
text

(n = 113)

Articles after full text 
screening

(n = 77)

Duplicates
(n = 253)

Excluded titles and abstracts (n = 262) 
Excluded on:
•Short simulation time (n = 56)
•No case-study (n = 9)
•No hydrological hazard management (n= 134)
•Coastal flood (n = 34)
•No social agents (n = 29)

Unretrievable full texts
(Not accessible,  n = 1)

Excluded full texts, with reasons (n = 36)
Excluded on:
•Short simulation time (n = 12)
•No case-study (n = 3)
•No hydrological hazard management (n = 10)
•No coastal flood (n = 5)
•No social agents (n = 6)S
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Articles included in the 
narrative synthesis

(n = 77)

2. Non-individual hydrological hazard 
management is often modelled 

The
generic
model ?
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