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12:00 - Registration
13:00 - 13:10 Opening remarks

Invited speaker
13:10 - 13:50

Michel LOREAU (Center for Biodiversity Theory and Modeling)

Linking biodiversity, ecosystems, and people across scales: challenges
for ecology and sustainability

13:50 — 14:20
Tohru NAKASHIZUKA (RIHN)
Regional assessment on ecosystem services by using biodiversity data

14:20 — 14:50
Kanehiro KITAYAMA (Graduate School of Agriculture, Kyoto University)
The index of tree-species composition for spatiotemporally evaluating
the degradation of tropical rain-forest ecosystems

14:50 - 15:00 Break



15:00 - 15:30

Shoko SAKAI (CER, Kyoto University)

Fifty years of forests in rural villages revealed by land-cover maps and
social surveys in Borneo

15:30 - 16:00

Reiichiro ISHII (RIHN)

Vegetation-Human interaction models based on field observation in
Mongolia

16:00 — 16:30

Ichiro TAYASU (RIHN)

Use of multi-elemental isotopes in ecological and environmental
research

16:30-17:00
Toshifumi MINAMOTO (Graduate School of Human Development and
Environment, Kobe University)

Development of distribution survey method for macro-organisms using
environmental DNA

17:00-17:10 Break

17:10-17:50
Comments and Discussion

17:50 - 18:00
Closing address

18:15 -
Welcome party (RIHN dining room)
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Michel LOREAU
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UMR 5321 CNRS & Paul Sabatier University
09200 Moulis, France

michel.loreaulcnrs.fr

Linking biodiversity, ecosystems, and people across scales:
challenges for ecology and sustainability
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An important current challenge is to understand and predict anthropogenic changes in
biodiversity and their feedbacks on people through ecosystem services as these
feedbacks play a critical role in the sustainability of coupled social-ecological systems.
The influence and dependence of people on biodiversity, however, have mainly been
studied separately and at contrasting scales of space and time. New ecological theory is
needed to link these relationships across scales. This theory shows that biodiversity loss
substantially diminishes many ecosystem services by altering ecosystem functioning
and stability, especially at the large temporal and spatial scales that are most relevant for
policy and conservation. The influence and dependence of people on biodiversity also
generate an important if poorly understood feedback loop between humans and nature.
New models of social-ecological systems emphasize the role of feedbacks and scales in
human-nature interactions and the importance of foresight for the sustainability of
human societies. They call for the development of integrative management approaches
that account for the coupled dynamics of human populations, biodiversity and

ecosystems across multiple spatial and temporal scales.
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Regional assessment on ecosystem services by using
biodiversity data
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Ecosystem services should be evaluated or quantified to attain sustainable use of
ecosystems. We have been developing methods to quantify forest ecosystem services by
combining databases on tree functional types and forest structure. Also, combining
habitat models of key species with land-use or land cover data, some services on
biological regulation could be estimated. Some new methods to estimate cultural
services are also introduced. These quantifications could be applied in nationwide, or
some in regional scales, and may be contribute to develop better way of decision
making.
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The index of tree-species composition for spatiotemporally
evaluating the degradation of tropical rain-forest ecosystems
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Biodiversity safeguard is increasingly sought for achieving sustainable land-uses. The
management of tropical rain forests where logging is practiced is not an exception. A
practical method to quantitatively verify the impacts of responsible forest management
on biodiversity safeguard is increasingly sought by foresters. Ecologists are charged to
develop a robust, sensitive and easily applicable index to diagnose the ecosystem
health/degradation of tropical rain forests. | and co-workers have developed such an
index using tree species composition and an algorithm to map the index over an
extensive area using Landsat satellite data. We applied the algorithm to seven forests in
Borneo, where selective logging was being implemented, and mapped tree-species
composition index over the entire area of each unit. Derived maps could elucidate the
spatiotemporal patterns of forest degradation/intactness and reflect the management
regimes on the ground. Our methods are useful for verifying the management impacts

on biodiversity safeguard. I will introduce the ecological principles of our method.
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Fifty years of forests in rural villages revealed by land-cover
maps and social surveys in Borneo
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Tropical forests close to people's homes have important roles, which are different from
those in remote areas. However, the former have received less international attention
because of lower biomass and biodiversity than the latter. In this study, we assessed 50-
year forest cover changes in 90 rural villages in Sarawak, Borneo, based on land-cover
maps of four different time periods. We also explored drivers of these changes using
random forest models incorporating different environmental and social factors. We
found a rapid polarization in the forest-cover rates among the villages and loss of land-
cover heterogeneity within the villages. This may reflect the decrease and increase of
effects of the village and external drivers, respectively, on the forest cover during the

period.
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Vegetation-Human interaction models based on field
observation in Mongolia
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In this workshop the findings about the human-vegetation relationship from two models
will be introduced developed for Mongolian vegetation change in the RIHN-project
“Collapse and restoration of Ecosystem Networks under human activities”, one of
which is for forest-grassland transition zone and the other for grassland degradation.
Both models are incorporating multiple external drivers (i.e., climate change and
livestock grazing pressure) and by making scenarios by altering them, the future
vegetation could be projected. The results show that even though each driver is not
strengthened largely the synergetic effects might drive the vegetation beyond the tipping

point to reach the irreversible state.
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Use of multi-elemental isotopes in ecological and
environmental research

ARZFERRFOMRICE T L L TRRCLADFA

Human activities have influenced on global environment. However, the effects are
variable from sites to sites and appropriate methods are required for detecting the
differences. Isotopic signature has been used for studying material flow and its
dynamics. Here, | present recent applications of ecological and environmental research
using isotope ratios. Especially, | focus on the use of multi-elemental isotopes, which
deepens the understanding of ecosystems. Stable isotope ratios of light elements,
namely C, N, S, O, H, have been traditionally used in ecological research. Some natural
abundances of radioisotopes, such as *H and **C, are used to infer time scale of the
element. Stable isotope ratios of heavy elements, such as Sr, Nd, Pb, are informative in
understanding geological-biological relationships. | will discuss the use of these

parameters in the research of environmental issues.
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Development of distribution survey method for macro-
organisms using environmental DNA
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Novel distribution survey methods for macro-organisms using environmental DNA
(eDNA) have been rapidly developed in this decade. Environmental DNA of macro-
organisms is believed to be released to surrounding environments via egestions,
secretions, excretions, exfoliation, etc., and the eDNA distribution reflects distribution
of the organism. Environmental DNA analysis enables species-specific detection,
biomass or abundance estimation, and multi-species analysis based on metabarcoding.
In this presentation, as a leading researcher on eDNA analysis, | will introduce the
basics of this next-generation distribution survey method and discuss on the
applicability of it on future ecological studies.
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