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Preface

An invasive species refers to a species introduced to an environment and
becoming overpopulated, leading to ecological and/or economic damage
to the new environment. Although invasions of well-established ecosys-
tems by living organisms are natural, human activities greatly facilitate
their introduction and expansion. In fact, throughout history, humans have
profoundly enhanced the rate, scale, and geographic range of invasions.
These species have dispersed both accidentally and deliberately since
their earliest migrations. This dispersal accelerated in the age of discovery
and more recently has occurred even more rapidly due to increasing inter-
national trade. Notable examples of invasive plant species include English
ivy and Japanese knotweed, and invasive animal species include New
Zealand mud snails and European rabbits.

It is vital to manage invasive species sustainably because invasions
rates are increasing and the effects and management of each invasion is
costly. To be sustainable, we must address environmental, social, and
economic factors affecting the causes, impacts, and control of various
invasive species across multiple spatial and temporal scales. There are
issues associated with effective management that achieve ecological goals
through social support, and these must be identified. We hope policymak-
ers will consider sustainability principles when developing management
agendas and policies.

This book comprises 16 chapters grouped into four parts:
Governance, Emerging technologies or detection and assessment,
Assessments for management actions, and Applications and opportunities,
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with contributions worldwide, including authors from eight countries:
Bangladesh, China, Malaysia, Mexico, Russia, India, Portugal, and the
United States. We appreciate their enthusiasm and dedication.

Ming Hung Wong
Timothy R. Seastedt
25 October 2024
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Geochemistry and Health (SEGH) in 2018, and a silver medal (Food
Waste for Fish Culture) of the International Inventions (Geneva) in 2019.

Timothy R. Seastedt obtained his PhD in ecology
at the University of Georgia, working with research-
ers at a site that became one of North America’s first
long-term ecological research (LTER) programs.
An ecosystem ecologist interested in soil processes,
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pal investigator for the alpine LTER programme at
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Colorado Chase Community Service Award he received in 2019. This
award is given to a faculty member who has contributed exceptional edu-
cational, humanitarian, civics, or other service to the community.
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Abstract:

In environmental and public health management, a number of mosquito
species are considered pests and vectors of diseases. They are responsible
for transmitting pathogens such as plasmodium and flaviviruses, causing
the endemic circulation of those diseases in some countries. Notably, many
of these mosquito vectors are exotic species which have undergone
geographic expansion over the past centuries, leading to the dissemination
of diseases outside of their native range. The spread and establishment of
exotic mosquitoes and their associated mosquito-borne diseases (MBDs) are
critical due to their public health implications and socio-economic costs.
These have been facilitated by trade and globalisation, urbanisation, and
climate change. Many countries and regions are vigilant about invasive
mosquitoes and include them on the watchlist of their pest surveillance and
control programmes. While conventional methods of species identification
under microscopes are dominant approaches in mosquito surveillance,
recent molecular techniques have been under active development and
application in the field. This chapter summarises the state-of-the-art
molecular methods, aiming to explain their strengths and limitations in
providing timely and informative detection of mosquito invasion events and
associated pathogens, which can guide subsequent control measures to
hopefully eliminate exotic populations before they become established in
new places.
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