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J&rg Freyhof

Dr. J&rg Freyhof is an internationally expert in biodiversity with a
background in ecology and taxonomy. He has worked as a scientist in
freshwater biodiversity at the Leibniz-Institute of Freshwater Ecology and
Inland Fisheries, Berlin and at the Zoological Research Institute and
Museum Alexander Koenig, Bonn. He is the European Vice-Chair of the
IUCN-SSC/WI Freshwater Fish Specialist Group and has published 155
ISI papers including two contributions in Science. His papers have been
cited 3850 times. Since early 2014, Dr. Freyhof is the Executive Director
of the Group on Earth Observations: Biodiversity Observation Network
(GEO BON).
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REWwE
GEO BON: Progress and future outlook

J&rg Freyhof
Executive Director of the Group on Earth Observations - Biodiversity
Observation Network (GEO BON)

The Convention on Biological Diversity’s (CBD’s) envisages that “by 2050,
biodiversity is valued, conserved, restored and wisely used, maintaining
ecosystem services, sustaining a healthy planet and delivering benefits
essential for all people”. Although 193 parties have adopted these goals, there
is little organized or coherent infrastructure in place to collect the biodiversity
information necessary to monitor progress towards the objectives of the CBD
Strategic Plan. Current international conservation policy requires biodiversity
data to be up-to-date, reliable, comparable among sites, relevant, and
understandable, as is becoming obvious from the work plan adopted by the
Intergovernmental Panel for Biodiversity and Ecosystem Services and from
recent assessments of the international biodiversity targets. Coordinated
large-scale biodiversity monitoring, linked to environmental data, is needed
for a comprehensive Global Observation Network that can meet the five
strategic goals of the Strategic Plan for Biodiversity and its 20 accompanying
Aichi Targets for 2020.

GEO BON is concerned with the development of more integrated, efficient
and interoperable biodiversity observation networks that can produce more
reliable, accessible and timely observations to serve these needs.

GEO BON is focusing its efforts on the implementation and adoption of the
Essential Biodiversity Variables (EBVs) and related monitoring guidelines
and interoperable data management systems and through targeted capacity
building efforts at the national and regional level (e.g. development of
national, topical and regional BON’s and a “BON in a Box” toolkit). This
approach reflects the need to provide a top-down design for a global

14
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observation system (e.g. EBV’s, monitoring guidelines, interoperable data
systems) with the pragmatism of a bottom-up construction process (e.g.
through national and regional capacity building). China is a key partner for
GEO BON and modes of forming one Chinese BON will be discussed.
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Biodiversity assessment in rare biosphere exploration of complex
communities using high-throughput sequencing

Aibin Zhan
(Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085)

Identification of rare species and mapping their distributions is crucial for
understanding natural species distributions and causes and consequences of
accelerating species declines. However, detection of rare species in both
terrestrial and especially aquatic communities typically dominated by
numerous microscopic species (i.e. rare biosphere) represents a formidable
technical challenge. Rapid advances in high-throughput sequencing (HTS)
technologies have revolutionized biodiversity studies in the rare biosphere,
and also stimulated associated debates. Here | summarize research progress,
discuss debates and problems, and propose possible solutions and future
studies to address these issues. In addition, I provide take-home messages for
experimental design and data interpretation when utilizing HTS techniques
for rare biosphere exploration in ecology and conservation biology.
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Characterizing Communities via Computational Analysis of Pooled DNA

Douglas Chesters
(Institute of Zoology, Chinese Academy of Sciences, Beijing 100101)

Analysis of DNA data is proving invaluable in profiling of eukaryote
communities, easing taxonomic characterization where expertise is lacking
(e.g. the hyper-diverse insects), and providing insights into species
interactions (e.g. herbivore gut contents), even where presence is transitory
(e.g. analysis of blood-meals from parasites of mammals). While DNA
barcoding has been widely adopted for these purposes, PCR-free next
generation sequencing holds great promise for bias-free profiling, but poses
significant challenges in data analysis. Here | will describe some of the
standard bioinformatic solutions for taxonomic and phylogenetic profiling of
communities, including data mining for reference purposes, and some
possible approaches in the case of species-dense multi-gene and genomic
data.
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The impacts of climate change on biodiversity have come to the center of
both scientific research and public concern in recent years. The 2010 target of
the Conventions on Biodiversity (CBD) has apparently failed, with new effort
emphasizing a coordinated network of worldwide monitoring of the dynamics
of both biodiversity and climate change, based on an agreed indicator system.
This paper reviews the historical development of monitoring and assessment
of climate change and biodiversity, as well as their increasing linkage,
especially in the post-2010 era. We summarize the technical framework of an
indicator system for the impacts of climate change on biodiversity, including
concepts, hierarchical structures, component indicator types, index selection
criteria, and roles and challenges of the indicator approach. Next, we
introduce the status of monitoring and research networks for climate change
and biodiversity in China, and the progress of the indicator system for
biodiversity and climate change assessment. A preliminary framework of
indicator system is proposed as a starting point for the development of a
scientifically sound and practical platform for monitoring and assessment of
the impact of climate change on biodiversity in China.

Key words: Climate change; biodiversity; monitoring; indicator; impact;
criteria
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