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Abstract: Floods are usually highly destructive, which may cause enormous losses to lives and
property. It is, therefore, important and necessary to develop effective flood early warning systems
and disseminate the information to the public through various information sources, to prevent or at
least mitigate the flood damages. For flood early warning, novel methods can be developed by taking
advantage of the state-of-the-art techniques (e.g., ensemble forecast, numerical weather prediction,
and service-oriented architecture) and data sources (e.g., social media), and such developments
can offer new insights for modeling flood disasters, including facilitating more accurate forecasts,
more efficient communication, and more timely evacuation. The present Special Issue aims to
collect the latest methodological developments and applications in the field of flood early warning.
More specifically, we collected a number of contributions dealing with: (1) an urban flash flood alert
tool for megacities; (2) a copula-based bivariate flood risk assessment; and (3) an analytic hierarchy
process approach to flash flood impact assessment.
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Introduction to the Special Issue

Flood is one of the most common and major devastating natural disasters around the world
that can cause great losses to lives and property. In the last decade, flood has caused huge property
damage (i.e., over $155 billion) in the United States. A recent study on global-scale flood damage
showed that the number of flood events, flood-related fatalities and economic losses have increased
significantly since 1960s [1]. In the future, flood damages are expected to continuously increase due to
population growth, economic development, urban expansion and climate change [2]. Flood prevention
and emergency management have become permanent government services for many flood-prone
regions worldwide [3]. In particular, it is critical to develop novel methods for flood early warning so
that preventive measures can be taken to mitigate flood damages [4,5].

Joint efforts from multiple interdisciplinary domains are required to make new advances in flood
early warning, which include, but are not limited to, the following: (1) meteorological forecasts that
can provide accurate weather prediction with sufficient lead time [6,7]; (2) land-surface modeling that
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can generate flood inundation maps to quantify the exposure to flood risk with high spatial-temporal
resolutions [8,9]; and (3) information dissemination systems that can provide timely warnings to the
public [10]. In addition, several studies have shown that the effectiveness of flood early warning can
be noticeably affected by infrastructure development and social management systems in flood-prone
areas [11,12]. With the advances in social hydrology and urban hydrology, it has been proposed that a
holistic integration of social, economic and hydrological dimensions is critical for the development of
effective flood early warnings [13,14].

Recent studies have offered a number of innovative advances in flood early warning. For instance,
global flood hazard maps of fluvial floods were derived [15], both ground data and remote sensing
data could be used as the input [16–18], a service-oriented architecture was proposed for efficient flood
forecast [10], a tool for the cost-effective delineation of flood-prone areas was developed [19], and the
role of social media and individual behaviors in flood evacuation processes were explored [20–22].
All these studies are valuable for enhancing our capacity to prevent or at least mitigate the damages to
lives and property due to floods.

This Special Issue was proposed with the aim of collecting the latest methodological developments
and applications in the field of flood early warning. Potential topics include, but are not limited to,
the following: flood dynamics, mechanisms and processes; the development of methods for flood early
warning, especially in ungauged basins; improvement of flood forecast and information dissemination
using various information sources; new methods/techniques for flood risk analysis, vulnerability
analysis and evacuation behaviors; empirical analysis of flood warnings and flood-mitigation practices
during real-world flood events; etc. The collection of papers covers several of these aspects, and the
contribution of each specific paper is summarized as follows.

The first paper is the one by Al-Suhili et al. [23] that introduces an urban flooding tool that couples
a rainfall–runoff model with a flood-level map database to expedite the alert system process and
estimate the flooded areas. The authors modeled the hydrological processes of Manhattan, New York
City, USA, at a 0.30 m horizontal resolution, and suggested that, decisions, such as closing traffic in a
particular area, can be aided by the proposed approach.

The second paper is the one by Naz et al. [24] which uses frequency analysis for flood forecast,
taking the Indus River of Pakistan as the study area. The authors tested bivariate Archimedean
copula-based models for flood risk analysis, and found that the return periods in a single variable
analysis would give overestimated results. The outcomes could provide valuable information to
managers to make better decisions on flood control.

The third paper is the one by Dano et al. [25] which applies an analytic hierarchy process (AHP)
model to explore the impacts of flash flood hazards. The author utilized experts’ judgments for
assessing flash flood impacts and indicated that property loss and productivity loss ranked as the top
two for the probability of occurrence in flash flood events. It is suggested that river management and
flood early warning systems are favorable alternatives for flood impact reduction.

In conclusion, the present Special Issue provides new avenues to recognize the importance of
flood early warning and a good overview of the advances in flood early warning.
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