truss network will be developed. Here, mesoscopic damage is related to water and temperature change in concrete based
on microscopic structure, At the fourth step, both the analytical systems will be combined, and then deterioration of con-
crete under combined action of fatigue and freezing-thawing can be simulated. Lastly, fatigue life prediction formula,
which can take frost damage into account, will be developed for design purposes.

Macroscopic deformational model under fatigue loads (STEFPI1)

Fatigue loading tests were carried out and they were analyzed with previous experimental data. This activity corresponds
to the first step. As a result of summarizing and organizing the experimental data, it was found that concrete under fa-
tigue loading has non-damaging strain as well as damaging strain. Besides, stress-strain model was developed, and then
deformation of concrete under fatigue loading could be numerically expressed. However, remaining issue was found, which
is, amount of time-dependent plastic strain has not been quantitatively expressed under macroscopic level
Time-dependent analysis of mortar by RBSM (STEPZ)

Time-dependent analyses of mortars by RBSM were carried out as a basic study of fatigue analysis. In general, there are
two visco-elastic models, which are Maxwell and Voigt model. In this study, characteristic of each model on results of
RBSM analysis were examined through mortar analyses. Consequently, differences of strength and stiffness change from
static case between Maxwell and Voigt model were found.

Keywords: concrete structures, life-prediction, fatigue, freezing-thawing, combined action, mesoscopic analysis

P-48
Fate of Pharmaceuticals in Human Excrement During the Composting Process of Feces
Takashi Kakimoto
Graduate School of Engineering, Hokkaido University

We have proposed the Onsite Wastewater Differentiable Treatment System. In this system, household wastewater is sepa-
rated into three fractions (blackwater, higher load graywater, and lower load graywater), and each is treated separately.
The blackwater that may contain pharmaceuticals (PhACs) is treated by a composting toilet using sawdust as a matrix,
Our objective in this study is to understand the fate of PhACs in the composting process varying the feces loading ratio
on the toilet reactor. The variation of oxygen utilization rate (OUR) indicated the degradation rate of feces in the compost-
ing process, and the OUR profiles showed that feces were almost treated in early stage of this process. We also observed
the decay of the selected PhACs in this process. The reduction profiles imply that the degradation of PhACs has small
relation to the treatment of feces. The degradation rates of all PhACs were almost the same if the feces loading ratio was
5%, and the degradation rates of acidic PhACS were almost the same regardless of the increasing of the feces loading ratio.
But the higher feces loading ratio gave higher degradation rates of basic PhACs. During the process higher feces loading
ratio gave the higher ammonia concentration in the sawdust matrices and this resulted in higher pH value. In this experi-
ment, the pH ranged from pH7 to pHY and in this pH range, acidic PhACs are present as an ionic form. At pH 7, the
basic PhACS exists as an lonic form, but at pH 85 and 8.8, where we observed the rapid degradation of the basic PhACs,
about 10% of the basic PhACs exists as non-ionic form. Therefore we infer that the degradation of the selected PhACs is
affected by the dissociation condition. To conclude this study, we obtained following knowledge; (1)Easily biodegradable
organic matter (like feces) does not interfere the degradation of the PhACs; (2)The structural difference among the selected
PhACs in this study gives insignificant effect on the degradation rate; (3)The dissociation condition may have a significant
effect on the degradation rates in the composting process.

Keywords: Composting process, Degradation of Pharmaceuticals, Treatment at source

F-49
Simultaneous Power Production and Wastewater Treatment Using a Microbial Fuel Cell
Kyung mi Chung
Graduate School of Engineering, Hokkaido University

A microbial fuel cell (MFC) converts chemical energy, available in a bio-convertible substrate, directly into electricity. To
achieve this, bacterial are used as a catalyst to convert substrate into electrons. Electrons are transferred through an



external circuit while the protons diffuse through the sclution to the cathode, where electrons combine with protons and
oxygen to form water. The objective of this study is to optimize the operation conditions of MFC for simultaneous power
production and wastewater treatment.

In this work, the MFC comprised anode and cathode chambers. Between the compartments, a Nafion proton exchange
membrane was installed. Glucose (5 mM) was used as carbon source and loading rate was 2.0 ml/min. Electrodes of anode
and cathode were consisted of woven graphite. The anode was continuously purged with nitrogen gas to maintain anaero-
bic condition, while the cathode was sparged with air. Current () was caleulated at a resistance (R) from the voltage (V)
as [=V/R. Power was calculated as P=IV.

Power generation was measured using a series of resistors (1-100000 2 ) to determine the maximum power output as a
function of current. The highest power density of 5.0 mW/m2 was achieved at the current density of 235-260 mA/m2,
which was obtained with the resistance of 900 and 800 O, respectively. The maximum coulombic efficiency was 11.6 % with
a resistance of 500 ©. The DOC removal rate was 30%. These results suggested the possibility of using MFC to generate
electricity and simultaneously treat wastewater, but further progresses in the design and operation of MFC are required in
order to accomplish greater overall MFC performance.

Keywords: microbial fuel cell, power density, current density, coulombic efficiency

Complexation Reactions of Anions on Hydrotaleite Surface
Kazuya Morimoto
Graduaie School of Engineering, Hokkaido University

Hydrotalcite is one of the naturally occurring minerals with a formula of [Mgl-xAlx(OH)2] [An-%/n-yH20]. An- denotes an
anion of which the valence is n. It comprises positively charged brucite-like octahedral layers and interlayers filled with
anions and water molecules. The positive charge in the octahedral layers is formed by partial substitution of Ald+ for
Me2+. Stacking of the layers occurs and the balancing interlayer anions can be exchanged.

Recently, hydrotalcite has received considerable attention in a variety of fields because of their considerable anion-exchange
capacity. It has been used as a sorbent in the removal of various pollutants in aqueous solutions. The mechanism in-
volved has not yet been elucidated specifically surface complexation reactions. This study focuses on anion sorption
mechanism in hydrotalcite with a specific regard on surface complexation reactions.

Chloride, nitrate, carbonate, sulfate, phosphate and silicate fons are the sorbates considered in the experiments. Zeta po-
tential and pH measurements were used to monitor the sorption reactions with these ions.

The change in zeta potential of hydrotalcite in distilled water is similarly observed in chloride and nitrate-sorbed
hydrotalcite in this study. It indicates that chloride and nitrate ions inspired simply sorption by anion-exchange reaction
onto hydrotalcite because that reaction has little influence on zeta potential.

On the other hand, the zeta potential trends for carbonate, sulfate, phosphate and silicate-sorbed hydrotalcite are in con-
trast. These exhibited lower zeta potential values which would suggest that the point of zero charge (PZC) also shifted to
lower pH compared to a pHpze of more than 11 for hydrotalcite in distilled water. These results suggest that the ions con-
sidered in this study formed inner-sphere surface complexes on hydrotaleite surface probably via ligand-substitution reac-
tion. Such reactions are expected to change the physico-chemical properties of hydrotaleite (ie. increased or decreased
stability).

Hydrotalcite has two possible sorption sites indicating that sorption mechanism would vary for different anion species.

Keywords: Hydrotalcite; Sorbent; Zeta potential; Complexation reactions

78



P-31
Weathering resistivity interpreted from the textures of plutonic rocks
Kouki Kashiwaya
Graduate School of Engineering, Hokhaido University

Void structures observed in weathered Inada granite and Kuroishiyama gabbro were examined using quantitative methods
such as multifractal analysis, pore size distribution measurement, and effective porosity measurement. And values charac-
terizing the void structures were correlated with uniaxial compressive strengths (UCS) to reveal the weathering resistivity
of the plutonic rocks.

Slope of g-Dg-UCS curved surface showing a relationship of generalized dimension spectra and UCSs is steeper in the
granite. It means that the UCS of the granite decreases more drastically than the gabbro when their heterogeneities in-
crease similarly.

The granite has granular texture. Continuous and linear void structures occur through weathering, and their fracture den-
sity is relatively small. That is why the void structures in the granite largely contribute to the decrease in UCS but influ-
ence on the heterogeneity of the void structure is not so strong. On the one hand, the gabbro is characterized by poikilitic
texture. Intra-granular fractures in plagioclase are densely distributed and contribute to the increase in the heterogeneity
of the void structure. However, the skeleton of amphibole is not so affected by weathering and thus the strength of the
gabbro is maintained.

The results show that the UCS of the granite decreases more easily by weathering than the gabbro when the two plutonic
rocks are compared based on their void structures. This indicates that the gabbro has higher weathering resistivity than
the granite even though the granite is composed of minerals which have relatively high weathering resistivity such as
quartz, and it is attributed to their microscopic vold structures.

Keywords: weathering, void structure, multifractal analysis, plutonic rock

F-52
Chloride ion diffusion coefficient of stressed fiber reinforced concrete under loading conditions
Yuki Sakoi
Graduate School of Engineering, Hokkaido University

To examine the chloride penetration inte concrete is one of the most important to assess the durability of concrete struc-
tures. The concrete structures are always subjected to various loads, prestressing as well as traffic, earthquake and so on.
Many cracks exist in the stressed concrete, and it is considered that these cracks accelerate the deterioration caused by
chloride fon or other substance penetration. However, only few attempts have been made so far for the chloride penetration
into concrete under loading condition. Therefore, it is needed for the durability of concrete structures to examine the effect
of loading for the chloride penetration into concrete.

In addition, admixing short fibers into conerete can improve the properties of concrete. As a result of admixing fibers, the
concrete can alter development of crack that was caused by loading or environmental effects. Therefore, it is considered
that the chloride penetration into concrete can be reduced due to the mix of short fibers into concrete.

In this study, the chloride penetration into short fiber reinforced concrete under several loading condition was examined.
From the results, it was found that the chloride diffusion coefficient (Dnssm) reduced at low stress level under static com-
pressive loading condition, and the Dnssm at around 50% stress level changed to increase, and then the Dnssm increased
with the increase of static compressive loading level after that. On the other hand, the change of Dnssm under tensile
loading was differed from that under compressive loading level. The Dnssm subjected to tensile stress showed the increase
with the increase of tensile stress level after subjected to low tensile stress.

The change of Dnssm for short fiber reinforced concrete showed almost same behavier under both loading conditions, how-
ever, the change ratio of Dnssm with the change of stress level differed from that of non- fiber concrete. And it was found
that mixing short fibers into concrete could lead to the improvement of chloride penetration resistance under loading con-
ditions.

From these findings, it was confirmed that loading affects the chloride penetration into conecrete. And it was suggested
that mixing short fibers into concrete could improve the durability of concrete structures due to the increase in resistance
of chloride penetration.

Keywords: Short Fiber Eeinforced Concrete, Chloride Ion, Diffusion Coefficient, under Loading



P-53
THE CONTRIBUTION OF RPOS TO FORMATION OF ESCHERICHIA COLI BIOFILMS
Akingbu Ito
Graduate School of Engineering, Hokkaido University

It is now apparent that microorganisms undergo significant changes during the transition from planktonie to biofilm growth
that possess enhanced resistance to various stresses such as chlorine treatments and antimicrobial agents. It has been
suggested that the creation of starved, stationary phase zones in biofilms seems to be a significant factor for biofilm for-
mation. In this study, the role of rpoS gene in Escherichia coli biofilms was investigated which is known to be expressed
during entry into stationary phase and stress conditions. To assess the importance of rpoS gene for biofilm formation, we
used E. coli MG1655 rpoS mutant strain to perform flow chamber experiment. We found that the rpoS mutant can only
form thin biofilms. To further assess the role of the rpoS gene in E. coli, we performed DNA microarray analysis, and it
revealed that gene expression pattern of rpoS mutant was different from that of wild type strain. In stationary phasze, 193
genes were significantly down-regulated in rpoS mutant, which included genes induced in starvation conditions, genes en-
coding heat shock proteins, genes induced at high temperature, and osmotically inducible genes. These results suggest that
the rpoS mutant is less capable of response and adaptation to stresses than the wild type strain in stationary phase, which
might be the reason for the formation of only thin biofilms. In addition, they also suggest that the rpoS mutant shows too
much motility even in the stationary phase. It could explain the presence of the actively moving and rotating cells in the
early stages of biofilm formation, which might be the reason for E. coli rpoS mutant to be incapable of establishing mature
biofilms. Based on these results, we concluded that rpoS gene which is induced in the stationary phase and stress condi-
tions is important for formation of mature biofilms.

Keywords: biofilms, gene expression, rpoS, Escherichia coli, stress response

P-54
Evaluation of char derived from solid waste for fuel recovery and final disposal in landfill
In-Hee Hwang
Graduate School of Engineering, Hokkaide University

Carbonization is a kind of thermal treatment process to produce carbonaceous materials, so-called char, under inert atmos-
phere. In this work, chars derived from various municipal and industrial solid wastes were evaluated from the standpoint
of fuel recovery and thermal pretreatment before landfilling.

The quality of char as a fuel definitely depends on the composition of input wastes. The higher the ratio of woody
biomass in raw wastes, the better the quality of the char produced. The estimation equation of char heating value by
using its weight fraction of fixed carbon (FC) and volatile matter (VM) was derived; estimated heating values showed a
good correlation with measured ones (R2=0.957). Regarding quality improvement of char, the pulverization and sieving
method effective in separation of incombustibles rather than ash. From the application of coal cleaning or separation tech-
niques (ex: sink-floatation, froath floatation, and oil agglomeration in liquid) for ash removal from char, char particles ex-
isted as compounds of combustibles and ash. Moreover, char particles have a tendency to coagulate in water. These
characteristics indicate that wet separation using an aqueous solution likely reduces efficiency due to particle coagulation.
Further ash separation should be studied for improving char quality. On the other hand, most char met a 0.5 wi% chlorine
criterion allowing it to be utilized as shaft blast furnace fuel after water washing.

Carbonization has an excellent effect on reduction of organic matter disposed in landfills. Releasing of heavy metals such
as chrome, cadmium, and lead decreased remarkably by carbonization regardless of the type of raw waste at JLT-13 leach-
ing test. However, it was found that metal leaching from carbonization residue could be changed somewhat by landfill en-
vironment such as aerobic or anaerobic condition through column tests.

From these results, carbonization might be considered as a feasible option for pre-treatment before landfills, as well as for
fuel recovery.

Keywords: Carbonization, char, quality improvement, pre-treatment for landfilling



P-35
Advanced Application of Jig Separator for Plastic Material Recycling
Kunihiro Hori
Graduate School of Engineering, Hokkaide University

Development of mechanical separation of different plastics is essential in planning and constructing a recycling plant that
processes scrapped electric appliances or automobiles, The authors have improved TACUE jig as a plastic separator. Jig
separation for plastics of smaller sizes (0.5-3 mm) but similar specific gravities was performed using polyvinyl chloride
(PVC), polyethylene (PE), acrylonitrile butadiene styrene (ABS), and acrylicplastics from scrapped plastic reds and electric
wires. At the minimum difference in the specific gravities of 0,03, a higher grade product over 99% was still obtained. The
pulsation of frequency and amplitude for smaller size plastics is lesser than that for coarser plastics. Based on the resulis,
jig separator was applied to the following process.

For the plastics from scrapped copy machines containing polystyrene (PS),ABS, and polyethylene terephthalate (PET), high
grade (»99%) of each plastic was recovered in the two cells of the jig, where PET is recovered from the first cell as bottom
product, and ABS and PS from the second cell as bottom and upper layer products, respectively. Their sizes ranged from
3.5-10mmand their specific gravities were 1.03, 1.22 and 1.71 for PS, ABS, and PET respectively. Based on the results a re-
cycling plant for processing scrap office and home appliances had been constructed.

Keywords: Jig, Gravity Concentration, PVC, Waste Plastics, Recycling

F-56
Value material collection by wel process sorting method from various shredder dusts
Yutaka Kuwayama
Graduate School of Engineering, Hokkaide University
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Sustainable Development
Stephen Lincoln
School of Chemistry and Physics, University of Adelaide

A flow chart is presented which shows a model of the interdependencies in sustainable development which may be used
in education. The model is centered on population. Current projections suggest that population will level out about 10 hil-
lion a little before 2100 and that a decline will occur thereafter. In seeking to sustainably support the present population
and its anticipated growth many interdependent factors must be considered [1]. These factors are collected into four major
components for convenience: water, food, energy and disease, The interdependence of these components occurs through a
wide range of factors exemplified by deforestation, climate change, biodiversity, zoonolysis, biotechnology, fertilizer use, fos-
sil fuel use and alternative energy sources. These considerations are presented in a pattern useful for giving an overview
of sustainable development to students at universities.

[1] SF. Lincoln, Challenged Earth: An Overview of Humanity's Stewardship of Earth, Imperial College Press, London, 2006,
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Point and Non-point Source Pollution of Dahuofang Reservoir Catchment Based
on a GIS Model and Its Integrated Water Management
Tao Hua
College of Environmental Science and Engineering, Nankai University

As a strategic and critical surface water resource for the Liao River basin, Dahuofang Reservoir is also an important water
resource for Shenyang in Liaoning Province.China. However, in recent years, eutrophication has been reported in its water
due to both point and non-point source pollution.

This research was performed to identify the main factors influencing its water quality. In this research, an ArcView hy-
drology extension script was employed to construct a point and non-point source pollution model based on basic informa-
tion that has been collected.

The current situation and the future tendency of water pollution in the catchment were identified and suggestions were pro-
posed to enhance the integrated water management which aims to improve the water quality for Dahuofang Reservoir.

P-39
Soil organie carbon, nitrogen and mierobial biomass under Larix gmelinii forest
in different latitude of Northeast China
Fuchen Shi
College of Life Sciences, Nankai University

Larix gmelinii forest plays a very important role in both environmental protection and economic development in northern
China. We compared soil organic carbon (SOC), nitrogen (N), and microbial biomass in L.gmelinii forest along the latitude
in northeast China, Surface SOC, total N and microbial biomass of soil samples collected from L. gmelinii forest along the
latitude grads ascending decreased significantly. Surface SOC content decreased from 10.56% to 5.30% along the latitude,
and N decreased from 0.88% to 0.29%. In surface soil, the highest microbial biomass carbon (MBC) was 4805.16 mglkg
which located in N44® 22° , and the lowest MBC was 16149 mg/kg which located in N53° 33" . Surface soil microbial
biomass nitrogen (MBN) also varied from 103854 mg/kg to 9955 mgkg with latitude ascent. The ratios of microbial
biomass to SOC and N In the southern study sites were significantly higher, when compared to the nerthern study sites’
ones. Differences among sites became less pronounced in subsoil. There were positive and significant correlations between
S0C, total N and microbial biomass. The study showed that the tested soil characteristics, both abiotic and biological, sig-
nificantly liner correlated with the latitude.

Keywords: Larix gmelinii; Latitude; Scil organic carbon and nitrogen; Microbial biomass

P60
Sustainable production in aguaculture: innovation of closed recirculation aquaculture system and its ripple effects
Rie Goto-Kazeto !, Etsuro Yamaya ', Yasuaki Takagi®
1/Nanae Fresh-Water Lab, Field Science Center for Northern Biosphere, Hokkaido University,
2/Graduate School of Fisheries Sciences, Hokkaido Universily

The present human industrial activities have great impacts on our environment through emissions of carbon dioxide and
other chemical pollutants. Such 'environmentally high-cost' human activities now threaten sustainability of our food pro-
duction. This general undesirable formula is also applicable to the present fishery production.

In 2003, total fishery production was reported to be 132.2 million tones, of which 41.9 million tones from aquaculture prac-
tices and 90.3 million tones from capture. Because of decreasing and/or conservation of fishery resources, aquaculture pro-
duction has been extremely growing compared to capture, about 67 % growth in wvolume from 1990 to 2003. However,
present aquaculture operations (open water system) have serious environmental impacts, such as water pollution by wasted
feeds and feces. Although aguaculture production in the last decade has given it increased importance in the modern food
supply, there are growing needs to intreduce environmentally low-impact system for sustainable food production.
Recently, closed recirculation aquaculture system is concerned as most desired technology for future aguaeulture. There are



a lot of benefit of environmental preservation, cost saving and prevention of fish diseases. Further more, in spite of global
climate change or regional weather change, stable production is engaged in this system. However, a lot of issues appear
to be resolved to practically introduce this system. For one, closed recirculation system are much more expensive to con-
struct, install, and maintain than the open water system.

In this study, the issues of introducing closed recirculation syvstem will be raised and discussed from the aspect of fisheries,
environmental sociology and international economics.

P-61
Science, participatory research and sustainable land use
William Smith
The University of Auckland

Mustrating on-geing research to integrate science into decision-making by farmers on sustainable land use.

P-62
A Study on the Welland Dynamic and Its Relation with Cropland Reclamation in Sanjiang Plain, China
Kaishan Song, Dianwei Liu, Bai Zhang, Zong Ming Wang, Cui Jin, Yuedong Guo
Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences,

Using remote sensing interpretation, we obtained four periods of land use data sets from 1976 to 2005, Based on these data
sets, this study analyzed the dynamics of the wetland land cover and the conversion between wetland and other land use
types of Sanjiang Plain in the past 30 years with GIS spatial analysis. It shows that the wetland in Sanjiang Plain has
been severely damaged; the wetland area decreased by 37.72% from 1976 to 1986, by 15.54% from 1986 to 1995, and by 30.97%
from 1895 to 2005, which shows that the situation of wetland loss had much slowed down inl986 to 1945, but in recent
vears, the reclamation speed still very high. It was showed by conversation matrix that most wetland losing was the result
of reclamation, and only small part of lost wetland was converted into grassland and forest. Still, it found that cropland
contributed the main part for wetland area increasing for aimless reclaimed cropland was converted into wetland during
flood inundation. Both demographic and resource management policies reason were analyzed for the wetland reduction.
The result showed that population increasing was the main reason for wetland reduction in the past decades since P.R. of
China foundation. Though the speed of wetland loss decreased during the later period, the reclamation of wetland still
happened, so the practicable protection measurement of the wetland in Sanjiang Plain should be reinforced further.

Keywords: Wetland, Sanjiang Plain, remote sensing, GIS

P-63
Salinized wasteland monitoring in Daan County, Northeast China, Using GIS and remote sensing
Zong Ming Wang, Bai Zhang, Kaishan Song, Xiaoyan Li, Ming Chen, Jianping Li, Fang Li, Hongtao Duan
Department of RS and GIS, Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences

Western part of MNortheast China has suffered substantial land degradation during past decades, due to human impact
under climatic variations. We presents an integrated study of expansion process of salinized wasteland in Daan County,
a typical salt-affected area in Northeast China, by using Geographical Information System (GIS) and remote sensing. Our
study explored that, from 1954 to 2004, the salinized wastland in study area have inereased by 135995 ha, and now cover
3231% of the total area, in the meantime grassland has decreased by 104697 ha and covers only 13.15% of land area.
Grasslands, croplands and swamplands were found the three main land use types converted into salinized wasteland. Land
usefcover changes show that between 1954 and 2004, 48.6% of grasslands, 425% of swamplands, and 14.1% of croplands
were transformed to salinized wasteland, respectively. Lastly, the major factors influencing salinized wasteland expansion
and land use/cover changes are also explored. In general, climatic factors supplied a potential enviromment for soil
saliniztion. Human-related factors, such as policy, population, overgrazing, and intensified and irrational utilization of land
and water resources are the main causes of salinized wasteland expansion.

Key words: Salinized wasteland expansion; Land use change; GIS; Remote sensing; Daan County, Northeast China
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P-64
International trade of Recyclable Resources in Thailand
So Sasaki
Japan Society for the Promotion of Science

Recently, in Asian Regions there has been active trade of Recyclable Resources, Several Studies have been made on
International trade of Recyclable Resources from Japan to China, but little is known about that other Asian countries. This
paper is intended as an investigation into International trade of Recyclable Resources in Thailand and the efforts of the
Thai government. As a result, it has been understood as follow. First, Thailand was received the influence of the demand
for Recyclable Resources in China. Second, there are some second-hand goods import limitations in Thailand. However,
third, Thai government is doing flexible correspondence to International trade of Recyclable Resources under certain condi-
tions. To put it briefly the concept of International trade of Recyclable Resources in the future, Thailand shows some sug-
gestive cases.

P-65
Today's Development of a sustainable agro system in dry areas of Mongolia
Eldevochir Sukhee
Khash Tsagaan Arslan Co., Lid.

How to use this restored pasture that was completely barren 5 vears ago will be one of the problems to be solved.

P-66
Biotechnology Innovations and Patent Protection
Dae Hwan Koo
College of Law, Seoul National University, Korea

Is patenting bictechnology desirable to encourage biotechnology innovations in the light of economic perspective? To an-
swer to this guestion, it is necessary to consider both the characteristics of biotechnology innovations and the impact of
patenting biotechnology (e.g. DNA, gene fragments, ete) to the biotechnology industry as well as the international relation-
ship between developed and developing countries.

P-67
Temporal Variability of the Volume Transport through the Korea Strait and the Tsugarn Strait and the Tsugaru Strait
Hanna Na', Kuh Kim ', Shoshiro Minobe *
1/8ehool of Earth and Environmental Sciences, Seoul National University,
2/Division of Earth and Planetary Sciences, Graduate School of Science, Hokhaido University

The volume transports (VT) through the Korea Strait and Tsugaru Strait are estimated from linear regressions between
transport data and the sea level difference (SLD) across the straits. As the sea level data along the Korean and Japanese
coasts have been measured for several decades, the VTs can be estimated for a long period during which the sea level data
are available. For the Korea Strait the SLD was calculated between Pusan and Moji. The transport data by the submarine
cable was used to get the conversion equation from the SLD to the VT (Lyu and Kim, 2003). The atmospheric pressure ef-
fect and the baroclinic part of SLD were removed before computing the conversion equation. For the Tsugaru Strait Tappi
and Yoshioka were selected to calculate the SLD. The conversion equation for the Tsugaru Strait was obtained by using
the transport data from the vessel mounted ADCP (Ito et al., 2003). The mean value of the VT from 1984 through 2004 is
25 Sv for the Korea Strait and 1.5 Sv for the Tsugaru Strait is 1.5 Sv. It is found that variance of the VT through the



Kerea Strait during this period is partitioned 33 %, 23 % and 44 % for seasonal, interannual and intraseasonal time scales
respectively. Partition for the Tsugaru Strait is 59 %, 16 % and 25 % for the same temporal scales. Forcing for these tem-
poral variation is under investigation by examining statistical relations between transports and various atmospheric and
oceanic parameters.

P-68
Argo for long-term ocean variability and climate research
Kuh Kim, Jong Jin Park
School of Earth and Environmental Sciences, Seoul National University

Argo is a global array of 3,000 free-drifting profiling floats that measures the temperature and salinity of the upper 2000
m of the ocean. This allows, for the first time, continuous menitoring of the temperature, salinity, and velocity of the upper
ocean, with all data being relaved and made publicly available within hours after collection.

We are increasingly concerned about global change and its regional impacts. Sea level is rising at an accelerating rate of
3 mm/vear, Arctic sea ice cover is shrinking and high latitude areas are warming rapidly. Extreme weather events cause
loss of life and enormous burdens on the insurance industry. Globally, 8 of the 10 warmest years since 1860, when instru-
mental records began, were in the past decade. These effects are caused by a mixture of long-term climate change and
natural variability. Their impacts are in some cases beneficial (lengthened growing seasons, opening of Arctic shipping
routes) and in others adverse (increased coastal flooding, severe droughts, more extreme and frequent heat waves and
weather events such as severe tropical cyclones).

Understanding (and eventually predicting) changes in both the atmosphere and ocean are needed to guide international ac-
tions, to optimize governments’ policies and to shape industrial strategies. To make those predictions we need improved
models of climate and of the entire earth system (including socio-economic factors). Lack of sustained observations of the
atmosphere, oceans and land have hindered the development and validation of climate models. An example comes from a
recent analvsis which concluded that the cwrents transporting heat northwards in the Atlantic and influencing western
European climate had weakened by 30% in the past decade. This result had to be based on just five research measurements
spread over 40 years. Was this change part of a trend that might lead to a major change in the Atlantic cireulation, or due
to natural variability that will reverse in the future, or is it an artifact of the limited observations? In 1999, to combat this
lack of data, an innovative step was taken by scientists to greatly improve the collection of observations inside the ocean
through increased sampling of old and new gquantities and increased coverage in terms of time and area. (from
www.argo.ucsd.edu)

P-69
Issues and opportunities in sustainable management of water through the community based organizations in South Asian Countries
- A case study in Sri Lanka -
Kandula Pathma Kumara
Facully of Agriculture, Deptl. of Agricultural Engineering, University of Peradeniya

In developing countries there are lots of problems in managing the water supply schemes., The Community based organiza-
tion (CBO) has came into consideration as a solution for problems. But there are enough experiences for identifving issues
and opportunities that can be used as a lesion to have sustainable water management schemes in the region. This study
was based on the evaluation on the CBO's.
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Preface

It was a great honor for Hokkaido University to host the
International Symposium on Sustainable Development on 7-9
August, 2006.

First of all, I would like to express my deep appreciation to all
persons who contributed themselves in making the symposium
successful. We are delighted to see that we had over 900

participations from 19 countries and regions at the symposium,
and that the symposium has provided an opportunity to promote
international collaboration in both education and research on sustainable development by
transcending academic, national and regional boundaries. As was agreed at the end of the
symposium, we have begun the process to create new collaboration network named "Hokudai
Network for Global Sustainability". We will present the framework of the network to you in
the near future. In the symposium, speakers provided thoughtful presentations and partici-
pants created meaningful discussions, therefore, we decided to keep a record of their sum-
mary here in the booklet. It will be our great pleasure if the booklet will be a medium for
further fruitful discussion on sustainable development.

Hokkaido University has committed to continue the activities on sustainable development
with an emphasis on five representative academic fields, such as "Global Warming,
"Integrated Water Management”, "Establishment of a Recycle-Oriented International
Community”, "Stabilized Securement of Food and Forest", and "Measures against Infectious
Diseases”. In order to achieve effective and productive collaboration, we are longing for yvour

continuous support and active cooperation.

Finally, we would like to inform you that we have a plan to host second international sym-
posium on sustainable development in 2009. We will be locking forward to meeting many of
you again in Sapporo for further discussion on sustainable development.

Thank you again for your strong support and contributions to our activities.

Mutsuo Nakamura
President
Hokkaido University



Hokkaido University International Symposium
on Sustainable Development
- Program -

Sunday, August 6 |
Registration & Welcome Party

Registration at Hokkaido University Conference Hall
Welcome Party at Hokkaido University Centennial Hall

6:00pm - 7:30pm

Day One: Monday, August 7

Plenary Sessions: Comprehensive View of Sustainable Development
at Hokkaido University Conference Hall - Auditorium A

8:00am - Registration

Opening
Opening Address
Mutsuo Makamura, Hokkaido University
Congratulatory Speech by Guest of Honor

8:30am - 9:00am Daisuke Machida, International Science and Technology Affairs Division, Ministry
of Education, Culture, Sports, Science and Technology (MEXT), Japan -P1-2
Presentation: Background of This Symposium-Hokkaido University International
Symposium on Sustainable Development-
Takeshi Kishinami, Hokkaido Unwviersity --P3-6

Keynote Speech
Frospects of the 21st Century with Respect to Sustainability

9:00am - 9:45am
Itaru Yasui, United Nations University, Japan = P20

Q:45am - 10:00am Break

Session 1. Sustainability of the Earth System
Chairperson: Motoyoshi lkeda, Faculty of Environmental Earth Science, Hokkaido University ---P38
Creating an Applied Earth System Science: Linking Global Environmental Change
Science to Sustainability |ssues
10: -10: : :
Ll Kevin J. Noone, International Geosphere-Biosphere Programme (IGBP), The Royal
Swedish Academy of Sciences, Sweden -P21-26
Glacial Inceptions: Past and Future
10:40am - 11:20am Lawrence A. Mysak, Department of Atmospheric and Oceanic Sciences, McGill
University, Canada --P27-33
Ecological Constraints on System Sustainability

11:20am - 11:50am Takashi Kohyama, Faculty of Environmental Earth Science, Hokkaido University
- -P34-37

11:50am - 1:00pm Lunch Break

suojssas AEUald | .ﬁﬂﬂl



Day 1 Plenary Sasa1unsl

Session 2, Sustainable Society with Recycling System

Chairperson: Yoshimasa Watanabe, Graduate School of Engineering, Hokkaido University --PB1
Recovering Sustainable Water from Wastewater

1:00pm - 1:40pm Takashi Asano, Department of Civil and Environmental Engineering, University of

California, Davis, U.S.A. ---P35-48

Mottainai : A Comparative Study of the Politics of Innovation in Waste Management

1:40pm - 2:20pm Miranda Schreurs, Department of Government and Politics, University of Maryland,
U.S.A. - P49-56
Sustainable and Cyclical Economy of Asia: Overview
2:20pm - 2:50pm - . . . .
Fumikazu Yoshida, Graduate School of Public Policy, Hokkaido University ---P57-60
2:50pm - 2:55pm Break

Session 3. Emerging Infections and Global Environment

Chairperson: Tsukasa Seya, Graduate School of Medicine, Hokkaido University P73
Origin and Evolution of Influenza Virus

2:55pm - 3:35pm Robert G. Webster, Department of Infectious Diseases, St Jude Children's

Research Hospital, U.S.A. --PBE2-67

Are We Prepared for Emerging Zoonoses?

3:35pm - 4:05 : ; A :
P R Hiroshi Kida, Research Center for Zoonosis Control, Hokkaido University---P68-72

4:05pm - 4:20pm Break

Session 4. Sustainability Governance on Food and Bioresource
Chairperson: Yutaka Saito, Sustainability Governance Project (SGP), Hokkaido University ---P97-98
Understanding and Approach to “Sustainability” Science of Fisheries

i Teisuke Miura, Graduate School of Fisheries Sciences, Hokkaido University ---P74-77
Strategy towards Achievement of Sustainable Agriculture for Food, Energy and the
Environment in the Age of the Globalization
4:50pm - 5:30pm : .
Nasir El Bassam, Intermational Research Centre for Renewable Energy (IFEED),
Germany --P78-91
The Sustainability of the Bio-production Systems
5:30pm - 6:00pm Mitsuru Osaki, Sustainability Governance Project (SGP), Hokkaido University
---P82-96
6:00pm - 7:00pm Move to Hotel

Reception hosted by Mutsuo Nakamura, President of Hokkaido University
at Keio Plaza Hotel Sapporo: Kita & Nishi 7

7 -9:00
00pm PM Tel +81-(0)11-271-0111  Fax +81-0)11-271-7943
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Day Two: Tuesday, August 8
Parallel Session 1:

International Symposium - How to Sustain Agrosphere, Biosphere and Geosphere
at Hokkaido University Conference Hall - Auditorium A

8:00am - Registration

Opening
Opening Remarks
Yoshihito Osada, Hokkaido University

8:30am - 9:.00am Mitsuru Osaki, Sustainability Governance Project (SGP), Hokkaido University
--P170-173

Takashi Kohyama, Faculty of Environmental Earth Science, Hokkaido University

Morning Session:

Progressive Approach on the Sustainable Fisheries Management

Creating "Safe and Worry-Free” Salmon FProducts Using a HACCP System Form
9:00am - 2:20am Fishing through Processing to Distribution
Mamoru Yoshimizu, Graduate School of Fisheries Science, Hokkaido Universtiy
Genetic Approach to Management and Sustainable Use of Marine Bio-Resources
9:20am - 2:40am Syuichi Abe, Moongeum Yoon and MNoriko Azuma, Graduate School of Fisheries
Science, Hokkaido University
The Shiretoko World Natural Heritage Including Marine and Land Ecosystems:
Towards Coexistence with Maring Diversity and Fisheries
Yasunori Sakurai and Masahide Kaeriyama, Graduate School of Fisheries
Science, Hokkaido University

Q:40am - 10:00am

Roles of the Coupled System of Biosphere and Geosphere

Development of an Integrated Ocean Model for Understanding Changes in Ecosystem
in the Western North Pacific Associated with Global Warming
Yasuhiro Yamanaka, Graduate School of Environmental Science, Hokkaido
University

10:00am - 10:20am

10:20am - 11:00am Coffee Break and Poster Session

Material Transports from River to Ocean and Their Contribution to Marine Biological
11:00am - 11:20pm  Productivity
Takeshi Nakatsuka, Institute of Low Temperature Science, Hokkaido Unviersity
Present and Future of Terrestrial Ecosystem Models: Modeling Atmosphere-Vegetation
11:20am - 11:40am [Interactions
Toshihiko Hara, Institute of Low Temperature Science, Hokkaido University
21st Century Center of Excellence Program 'Prediction and Avoidance of an Abrupt
11:40am - 12:00pm Change in Bio-Geosphere System'
Motoyoshi |keda, Faculty of Environmental Earth Science, Hokkaido University

12:00pm - 1:00pm Lunch Break
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Day 2 Parallel Session 1|

Afternoon Session

1:00pm - 1:20pm

Sustainable Food, Water and Energy in Asia
Kensuke Fukushi, IR3S, University of Tokyo, Japan

3rd Biomicrocosmos Workshop: Sustainability and Security of Food Production

1:20pm - 1:35pm

1:35pm - 1:55pm

1:55pm - 2:15pm

2:15pm - 2:35pm

2:35pm - 3:20pm

3:20pm - 3:40pm

Importance of Rhizosphere Research for Sustainable and Safe Food Froduction
Jun Wasaki, Creative Research Initiative 'Sousei’ (CRIS), Hokkaido University

Soil Quality Evaluation and Sustainable Agricufiure Development in the Region of
Southwest Yunnan, China

Zhang Naiming, Yunnan Agriculture University, China

Arsenic Contamination of Groundwater: Food Safely and Human Health Hazard in
Bangladesh

M. Harun-ur-Rashid, Bangladesh Agricultural Research Institute, Bangladesh

Improvement of P Uptake from Acid Soil by Transgenic Plants with Modified Citrate
Metabolism

Hiroyuki Koyama, Gifu University, Japan

Coffee Break and Poster Session

Mycorrhizal Fungi in the Tropical Rain Forest of Indonesia and its Ultilization for
Reforestation

Keitaro Tawaraya, Yamagata University, Japan

Integrative Perspective on the Sustainable Earth

3:40pm - 4:00pm

4:00pm - 4:20pm

4:20pm - 4:30pm

4:30pm - 5:20pm

6:30pm - 8:00pm

Latest Progress on Land System Studies in China
He-Quing Huang, Chinese Academy of Sciences, China
Prospects and Roles of Global Land Project
Billie Tumer, Clerk University, U.S.A.

Break

Concluding Discussion

Welcoming Party at Restaurant ELM in the Faculty House ENREISO
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Day Two: Tuesday, August 8
Parallel Session 2:

Protection of Society from Infectious Threat

8:00am -

Morning Session

Opening
9:30am - 9:3bam

9:35am - 9:40am

Session 1

S:40am - 10:20am

10:20am - 10:50am

10:50am - 11:20am
Session 2

11:20am - 12:00pm
12:00pm - 12:30pm

12:30pm - 2:00pm

at Hokkaido University Conference Hall - Auditorium B

Registration

Welcoming Address
Takashi Umemura, Graduate School of Veterinary Medicine, Hokkaido University

Opening Remarks
Hiroshi Kida., Research Center for Zoonosis Control, Hokkaido University---P174-176

Ecology and Evolution of Influenza Viruses, Preparation for the Occurrence of Hightly

FPathogenic Avian Influenza and the Possibility of 8 Human Fandemic of Influenza
Robert G. Webster, Department of Infectious Diseases, St Jude Children's
Research Hospital, U.S.A.

Computer Analysis for the Prediction of Structural Changes in Hemagglutinins of
Future Antigenic Variants of Influenza Viruses
Kimihiko lto, Research Center for Zoonosis Control, Hokkaido University

Coffee Break

Deciphering Mechanisms of Prion Transmission Using Transgenic Mice
Glenn C. Telling, Department of Microbiology, Immunology and Molecular Genetics,
University of Kentucky, U.S5.A.

Tuberculosis: Research for Control Measures
Yasuhiko Suzuki, Research Center for Zoonosis Control. Hokkaido University

Lunch Break

Afternoon Session

Session 3

2:00pm - 2:40pm

2:40pm - 3:20pm

3:20pm - 3:50pm
3:50pm - 4:20pm

Session 4
4:20pm - 5:00pm
5:00pm - 5:30pm

5:30pm - 5:35pm

Bats, Civets and Emergence of SARS
Lin-Fa Wang, CSIRO Livestock Industries, Australian Animal Health Laboratory.
Australia
Japanese Encephalitis Molecular Epidemiology Implies Possible Rapid West Nil Virus
Expansion: Development of West Nile Fever Vaccines
Kouichi Morita, Institute of Tropical Medicine, Nagasaki University. Japan

Epidemiology and Pathogenesis of Ebola Hemorrhagic Fever
Avato Takada, Research Center for Zoonosis Control, Hokkaido University

Coffee Break

Control of Echinococcosis — the State of the Art
Thomas Romig, Dept. of Parasitology, University of Hohenheim. Germany

African Tryvpanosomiases
Chihiro Sugimoto, Research Center for Zoonosis Control. Hokkaido University

Closing Remarks
lkuo Takashima, Graduate School of Veterinary Medicine, Hokkaido University

vi
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Day 2 Parallel Session 3I

Day Two: Tuesday, August 8
Parallel Session 3:
Sustainable Metabolic System of Water and Waste for Area-Based Society

Group 1. Innovation

8:30am -
Morning Session

Opening
9:00am -

9:40am -

9:40am - 10:30pm

10:30am - 11:20am

11:20am - 12:10pm

12:10am - 1:30pm

at Hotel Royton Sapporo
of Membrane Technology for Water and Wastewater Treatment - IMTEC Sapporo -

Registration

Opening Address and a Brief Report on the Current Status of Membrane Technology in Japan
Yoshimasa Watanabe, COE Program Leader, Hokkaido University -P177-179
Track for Wastewater

Moderator: Kazuo Yamamoto, Environmental Science Center, University of Tokyo, Japan

Performance of Pre-denitrification Submerged Membrane Bioreactor (MBR) under
Various Solid Refention Times

Ong Say Leong., Center for Water Research, Division of Environmental
Science & Engineering, National University of Singapore, Singapore

Effect of SRET on Membrane Fouling and Performance
Discusser: Hang-Sik Shin, Department of Civil and Environmental Engineering, KAIST, Korea
An Approach towards a Better Understanding of Fouling Phenomena in MER

Roger Ben Aim, Laboratory of Environmental Engineering (LIPE), INSA
Toulouse, France

An Alternative Approach towards a Better Understanding of Fouling Phenomena in MBR

Duu-Jong Lee, Department of Chemical Engineering, Mational Taiwan
University, Taiwan

Membrane Bicfouling in the MBR Treating Domestic Wastewater: Identification of Key
Players in Membrane Biofouling

Speaker: Satoshi Okabe, Graduate School of Engineering, Hokkaido University
Is Biofilm Formation The Key Player in MBR Biofouling?

Guang-Hao Chen, Department of Civil Engineering, Hong Kong University of
Science & Technology, China

Speaker:

Speaker;

Discusser;

Discusser;

Lunch Break

Afternoon Session

1:30pm -

1:30pm - 2:20pm

2:20pm - 3:10pm

Track for Drinking Water I

Moderator: Shin-ichi Nakao, School of Engineering, University of Tokyo, Japan
Nanomaterials and Membranes for Water and Wastewater Treatment

Speaker: Mark R. Wiesner, Pratt School of Engineering, Duke University, U.S.A.
MNanosized Materials in Membrane Applications

Discusser: Yoshihiko Matsui, Graduate School of Engineering, Hokkaide University

Mechanism Involved in the Evolution of Irreversible Fouling in Microfiliration (MF) and
Ultrafiltraion (UF) Membranes Used for Water Treatment

Speaker: Katsuiki Kimura, Graduate School of Engineering, Hokkaido University

Discussion of “Mechanism Involved in the Evolution of Irreversible Fouling in
Microfiltration (MF) and Ultrafiltration (UF) Membranes Used for Water Treatment by
Kimura et al. (2006)"

Discusser: Gary Amy, Institute for Water Education, UNESCO |HE, The Metherlands




3:10pm - 3:30pm

3:30pm -

3:30pm - 4:20pm

4:20pm - 5:10pm

5:10pm - 5:30pm
6:00pm -

Break

Track for Drinking Water I

Moderator: Yoshimasa Watanabe, Graduate School of Engineering, Hokkaido University
Recovery of Spent Filter Backwash Water Using Coagulation-Assisted Membrane Filtration
~ Chihpin Huang, Institute of Environmental Engineering. National Chiao Tung
© University, Taiwan

Discussion for “Recovery of Spent Backwash Water Using Coagulation-Assisted
Membrane Filtration™

Discusser: So-Ryong Chae, Graduate School of Engineering, Hokkaido University

Low Pressure Membrane Filtration for Drinking Water Production in Germany : Siate
of the Art and Future Developments

Speaker: Stefan Panglisch, Department of Water Technology, IWW Water Center, Germany
Comment on “Low Pressure Membrane Filiration for Drinking Water Production in
Germany State of the Art and Future Developments”

Chung-Hak Lee, School of Chemical and Biological Engineering, Seoul
Mational University, Korea

Speaker

Digcusser:

_Closing
Party

Day Two: Tuesday, August 8
Parallel Session 3:
Sustainable Metabolic System of Water and Waste for Area-Based Society

at Hotel Royton Sapporo

Group 2. Strategy for Sustainable Solid Waste Management

8:30am -

Opening
1:30pm -

Session

1:40pm - 2:40pm

2:40pm - 3:40pm

3:40pm - 4:.00pm

4:00pm - 5:00pm

5:00pm - 5:30pm
5:30pm -

Registration

Opening
Toshihiko Matsuto, Graduate School of Engineering, Hokkaido University

Waste Management, an Integrated Part of Sustainable Resource Management

Paul H. Brunner, Institute for Water Quality, Resource and Waste Management,
Vienna University of Technology, Austria

Sustainable Land Disposal: Definitions and Possible Approaches
Luis F. Diaz, Calrecovery, Inc., U.S.A.

Coffee Break

Integrated Strategy of Recycling in Korea
Dong-Hoon Lee, Department of Environmental Engineering, University of Seoul,
Korea

Discussion

Closing
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Day 3 Plenary Sessions ﬂ

Day Three: Wednesday, August 9

Plenary Sessions: Prospects for Means of Solution
at Hokkaido University Conference Hall - Auditorium A

Session 1. Roles of Higher Education and International Collaboration
for Sustainable Development
Chairperson: Takeshi Kishinami, Hokkaido University
Co-Chairperson: Midori Yamagishi, Hokkaido University --P125-127

Keynote Speech
Education for Sustainable Development: If Not the Solution, At Least a Start

9:00am - 9:30am Sheldon Shaeffer, UNESCO Asia and Pacific Regional Bureau for Education,
Bangkok, Thailand --P99-110
Panel Discussion
Coordinator: Norihito Tambo, University of the Air, Japan =P111-113
Fanelists:
John Cusick, Environmental Center, University of Hawai i at Manoa, U.S.A.
--P114-115
Stephen Lincoln, School of Chemistry and Physics, University of Adelaide, Australia
~-P116-118
9:30am - 11:30am M. Harun-ur-Rashid, Training & Communication Wing, Bangladesh Agricultural
Research Institute (BARD, Bangladesh +P118-122
Motoyoshi |keda, Faculty of Environmental Earth Science, Hokkaida University
+-P123-124

Sheldon Shaeffer, UNESCQO Asia and Pacific Regional Bureau for Education,
Bangkok, Thailand

Session 2. Poster Session
Higher Education and Countermeasures for Sustainable Development
11:30am - 12:15pm Poster Session at Room 1

12:15pm - 1:15pm Lunch Break

Session 3. Countermeasures for Sustainable Development
Chairperson: Oleg Shcheka, Department of International Programs and Projects,
Far Eastern Branch of the Russian Academy of Sciences, Russia
Co-Chairperson: Takayuki Shiraiwa, Research Institute for Humanity and MNature, Japan ---P168-169

Keynote Speech
Interaction between the Amur River Watershed and the Sea of Okhotsk in the Model
of Sustainable Development

1:15pm - 1:45pm Petr Y. Baklanov, Pacific Institute of Geography, Far Eastern Branch of the
Russian Academy of Sciences., Russia +-P128-149
Sustainable Food Production: Integration of Food, Health, Environmental Challenges
1:45pm - 2:05pm Kalidas Shetty, Department of Food Science, University of Massachusetis,
Amherst, U.S.A, - P150-153
The Land Use Change in Northeast of China since 1980
2:05pm - 2:25pm Bai Zhang, Mortheast Institute of Geography and Agricultural Ecology, Chinese
Academy of Sciences, China -P154-157
2:25pm - 2:40pm Break




2:40pm

3:00pm

3:20pm

3:40pm
3:.45pm -

- 3:00pm

- 3:20pm

- 3:40pm

- 3:45pm

4:00pm

An Evaluation of Water Allocation Mechanisms: A Korean Case
Dong-Geun Han, School of Economics and Finance, Yeungnam University, Korea
- P158-160
Challenges and Strategies for the Planning and Design of Sustainable Landscapes
Jack Ahemn, Depariment of Landscape Architecture and Regional Planning,
University of Massachusetts, Amherst, U.S.A. ~-P161-164
Creating Effective International Regimes: New Approach of Political Science

Toru Miyamoto, Graduate School of Public Policy, Hokkaido University ---P1685-167

Summary of This Session

Break

Session 4. Summary of the Symposium
Chairperson: Takeo Hondoh, Hokkaido University Initiative for Sustainable Development (HUISD)

4:00pm -

4:05pm -

4:15pm -

4:25pm -

4:35pm -

4:50pm -

4:05pm

4:15pm

4:25pm

4:35pm

4:50pm

5:00pm

Overall Review
Takeo Hondoh, Hokkaido University Initiative for Sustainable Development (HUISD)

Report from Parallel Session 1
Mitsuru QOsaki, Sustainability Governance Project (SGP), Hokkaido University---P170-173

Report from Parallel Session 2
Hiroshi Kida, Research Center for Zoonosis Control, Hokkaido University---P174-176

Report from Parallel Session 3
Yoshimasa Watanabe, Graduate School of Engineering, Hokkaido University---P177-179

Discussion

Closing Remarks: For Our Future Direction

Takeo Hondoh, Hokkaido University Initiative for Sustainable Development (HUISD)
---P180-181
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Congratulatory Speech by Guest of Honor

Daisuke Machida

Director

International Science and Technology Affairs Division,

Ministry of Education, Culture, Sports, Science and Technology
(MEXT), Japan

It is a great pleasure for me to be invited to this international symposium on sustainable de-
velopment and say a few words on behalf of my ministry, MEXT.

Sustainable development has been recognized as an important issue by the international com-
munity for a long time, at least since the Earth Summit in 1992. It is also identified as one
of the six goals in the new Science and Technology Basic Plan. Therefore, I would like to
congratulate Hokkaido University on launching the new initiative for sustainable develop-
ment, and I am wvery glad that MEXT can support this initiative financially under its
"Program for reinforcing the headquarters of universities for the strategic promotion of inter-
national activities".

Since I am in charge of international science and technology affairs at MEXT, today I would
like to talk about a recent policy measure of MEXT with respect to promoting international
research activities.

The 3rd Science and Technology Basic Plan, which is the basic guideline for the government
policy of science and technology for the next 5 years, proposes to "strategically promote inter-
national activities" in the chapter of "Reforming the S&T System". More in detail, it pro-
poses three things:

(1) To promote systematic efforts of international activities;

(2) To strengthen cooperation with Asian countries; and

(3) To promote environment for international activities.

The third one includes to reinforce the administrative system or administrative department of
universities and other research institutions involved in international activities. To this end,
MEXT started last year a new program to promote organizational and strategic international
activities of universities by the name of the "Program for reinforcing the headquarters of uni-
versities for the strategic promotion of international activities". The background for starting
this program is that there are some problems with traditional international activities at



Japanese universities, that is,

- Most international activities depend on personal efforts of individual researchers;

- As a result, there is too much burden on researchers involved in international activities;
- And those activities are not organizational or strategic;

and

- As an indicator to measure internationalization of Japanese universities, the ratio of
non-Japanese academic staff is only 3.5%.

That is the background in which MEXT started the program for 20 universities to operate
the headquarters for the strategic promotion of international activities. This program pro-
vides financial support for 5 years for various efforts by universities to strategically promote
international activities with a view to establishing good models for all academic institutions
in Japan. I understand that this symposium is held under the overall strategy of interna-
tional activities of Hokkaido University.

I think that in Japan, scarce land and natural resources have forced us to develop advanced
science and technology that could support sustainable development. Therefore, I am sure
that the Japanese scientific community as well as industry has good potential to work on this
issue in various fields and that Hokkaido University is one of the leading education and re-
search institution in terms of human resources, research organization, and accumulation of
expertise as a whole.

Sustainable development can be a domestic issue in each country, but it is usually considered
as global issue because every problem originated in one country affects other countries or at
least it is likely to happen in other countries too. So it is not sufficient to work on it within
individual institutions or countries, but it is indispensable to collaborate internationally or
globally and among different academic disciplines. I hope this symposium will be an excel-
lent occasion for exchanging most updated information on the research on science for sus-
tainable development and strengthening the ties of the international scientific community for
the common interest of humanity.

Thank vou very much for vour attention.



Background of This Symposium
— Hokkaido University International Symposium on Sustainable Development—

Takeshi Kishinami

Vice President
Hokkaido University
E-mail: kisinami@coin.eng.hokudai.ac.jp

Hokkaido University, aspiring to promote its activities in the fields of education, research
and social contribution as an internationally characteristic university, is engaged in various
activities.

Four major activities to promote internationalization are:

(1) Reinforcement of exchanges with universities worldwide

Hokkaido University has concluded the Exchange Agreements with 141 universities (as of 1
April, 2006), including the Departmental Exchange Agreements, thereby widening the scope
of exchanges of faculty members and students. We have, at the same time, been actively
holding university-wide bilateral symposiums with our partner universities, thereby strength-
ening the cooperative activities with the limited number of partners.

(2) Increase in the number of international students

Today over 800 foreign students have been studying on campus at Hokkaido University. We
have formulated the "Strategic Plan for International Activities" and have been promoting ex-
changes with Northeast Asia, particularly China, South Korea and Taiwan, in order to in-
crease the number of international students..

(3) Strengthening international public relations activities and overseas networks

We have newly published and widely distributed the Hokkaide University introductory pam-
phlet's in Chinese and Korean versions in addition to English. The quarterly-published
English and Chinese Newsletter also introduce Hokkaido University's most recent activities in
an easy-to-understand manner. We have established a liaison office in Beijing in April 2006
to provide more information and better services for Chinese researchers and students, as well
as to support former international students in alumni associations' activities.

{4) Promotion of international cooperation

We concluded the Comprehensive Partnership Agreement with the Japan International
Cooperation Agency (JICA) in April 2005, forging a stronger cooperative framework than
ever. Furthermore, we have accepted trainees regarding the establishment of a waste disposal
system in Inland China in collaboration with the Japan Bank for International Cooperation
(JBIC).



In addition to the above mentioned activities, Hokkaido University has started new chal-
lenges in the field of Sustainable Development. The concept of sustainable development in-
volves environmental perspectives, such as the responsible use and conservation of the
parth's finite resources, as well as economic and social perspectives, such as continued life
and prosperity of humanity. Thus, sustainable development contains three elements - envi-
ronment, economy and society. Sustainable development has become a shared concept in
the international community as evidenced by its reoccurrence at various United Nations con-
ferences as well as throughout academia, such as the Science Council of Japan, which, for
example, stated that a keyword running through all of its targeted missions is "sustainability,
that is, the harmony between environment and economy” in the Principles of Strategic
Science and Technology Policy, Japan, which were released in the spring of 2005.

The single phrase "internationalization of universities" actually involves extensive areas and
diverse approaches. Our first target is internationalization in the area of sustainable devel-
opment. We intend to implement strategies concerning research, education and social contri-
bution, by focusing on enhancements of functions in the following four areas: (1)
international research partnership; (2) international education partnership; (3) international
cooperation, public relations and brand equity; and (4) comprehensive support (services) for
international exchanges.

Hokkaido University Initiative for Sustainable Development, established in November 2005,
has declared its objectives as follows:
To make well known to the rest of the world the fact that Hokkaido University has
practiced internationally competitive education and research;
- To make the university have a high affinity with the international community and
abound in diversity;
- To make greater contributions to the international community through the spread of aca-
demic results and policy recommendations as well as the development of international
cooperation activities

We at Hokkaido University have enough track record and accumulation of expertise to re-
spond to international demands in extensive academic fields that constitute the foundation of
sustainability. The representative academic fields are as follows:
"Global warming"
» "Integrated water management"
"Establishment of a recycle-oriented international community”
+ "Stahilized supply of food and secured forest”
- "Measures against infections diseases"

I hope that plenty of fruitful discussion will be made during this international symposium,
and your stay in Sapporo will be pleasant and memorable one.
Thank you.
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Keynote Speaker

Prospects of the 21* Century with Respect to Sustainability

Itaru Yasui

Vice Rector
United Nations University, Japan
E-mail: vasul@hg.unu.edu

—Prof. Kishinami—

The keynote speech of the symposium will be presented by Prof. Itaru Yasui. Prof. Yasui
has been the Vice-Rector of the United Nations University since 2003, after working for
Tokyo University as a professor. As for the outline of his speech and profile, please refer
to the booklet we have distributed. Prof. Yasui, please.

—Prof. Itaru Yasui—

Good morning, ladies and gentlemen, and thank you for the invitation by Hokkaido

University. I'm very pleased and honoured to be here and to have an opportunity to deliver
a talk.
It's quite hot today, and some say it's probably due to a global climate change. That may
be so, but it may not be so. However, I choose "Prospects of the 21 Century with Respect
to Sustainability” as the title of my talk, in which I will talk about sustainability, and also
about the future. To talk about the future is quite dangerous because I don't have a time
machine or magic mirror to tell the future, but I shall try.

Before proceeding, I would like to take a short time to introduce UNU. The UNU is an
international community of scholars, and we are a bridge between the United Nations and
the international academic community. (DATA 2) Also, we will be or we would like to be a
platform for innovative and creative ideas for UN operation. Our name is has a word of
"university" in it, but actually we are not a university at all, because we don't have any stu-
dents or professors, and we are rather just an international committee of scholars. We would
like to be a think-tank for the United Nations' system, and we are also doing some capacity
building around the world. We have about 13 research training centres all around the world,
and the activities in Tokyo are only about 10% of the activities of UNU.

Let's move to the topics, and to start with, some experiences in Japan. Japan is a very



special country, and we have experienced very bad things in our environment. In the 1960s
we had the Minamata and Itai-Itai diseases. (DATA 3) These were very bad and due to pol-
lution caused by chemical industries at that time. After that, we happily improved the envi-
ronmental situation to a great extent. But we had traffic pollution issues and also POPs -
persistent organic pollutant issues - in the 1970s. In the 1980s there was illegal dumping of
waste, and the 90s was the age of waste management and when we started recycling. In
1997, we had the Kyoto meeting and the so-called Kyoto protocol was founded there. Then,
in 1999, some endocrine disrupting compound issues, and from the year of 2000, the
sustainability issues started.

In a schematic diagram of the issues, at the top would be dioxin and POPs. We had a
very hot issue in 1999 or so, but actually at that time the issues had been solved already, be-
cause dioxin emissions in the Japanese environment maximised in 1970, or so. Air pollution
is about to be solved, and water and sea pollution may take a little longer to be solved.
Endocrine disrupting compound issues can be a problem, but now we have found that it's
not such a big issue, at least for human health, although it may have some adverse effects
on the eco-system. With the depletion of the ozone layer, we are now waiting for the solu-
tion. It's completely down to the capacity of the earth. Soil and sediment pollution may take
a long time to be solved because we have already emitted so many of these compounds into
the environment in the 1970s and '80s. The other important issues are resource and energy
consumption-related issues, and also global warming is a very, very important issue, and the
importance is gradually increasing.

Let's go back to the dioxin issue. We had a hot issue in 1998 or '99 or so, but the real
emission was due to herbicides named PCP or CNP, in the 1960s, 'T0s and early '80s. This
part is a so-called Coplanar PCB, which is accompanied by the emission of PCB, and these
measures are the cause of dioxin pollution in Japan. We had a very strong debate against
incineration, but the actual contribution from incineration was very small. I think the overall
trend now is that the situation is improving.

The other example is points of measurement of concentration of environmental standard.
For example, lead, cadmium, arsenic, PCB and chromium, and others are all decreasing due
to the very severe regulations of environmental schemes. The worst situation was in the
1970s, and within only 10 years or so the improvement is very, very quick. After that, still
gradual improvement is continuing.

Now, with regards the sustainable development or
sustainability, and as a definition of sustainability, I understand
we have to think about the future generations. That's the real
attitude towards sustainability. In September 2000, the United
Nations had a Millennium Summit, where the Millennium
Development Goals (MDGs) were agreed. We have 8 MDGs,
and for each goal, one or more targets have been set, and cer-
tain goals have to be attained before 2015, using 1990 as a
benchmark. These are the MDGs: first of all, to eradicate ex-
treme poverty and hunger; achieve universal primary education;
promote gender equality and empower women; reduce child




mortality; improve maternal health; combat HIV/AIDS, malaria and other diseases. We had
an Earth Summit in 1992, but environmental sustainability was only the 7* item on the MDG.
We agreed in 1992 that global environment issues were so important, but in only 8 years we
had very different types of important issues.

Now I'd like to explain about the situation. This is the plot of life expectancies of more
than 130 countries, with GDP per capita. The dots express all the countries. Japan has the
longest life expectancy in the world. Several things can be seen from this figure, First of
all, the life expectancy of 70 vears of age can be rather easily achieved by a GDP per capita
of only about 3,000 dollars. But I think this is a very big problem. So probably 3,000 dollars
makes it possible to have a tap-water system for every home, and also children's diarrhoea
can be treated using simple medicine. Then the life expectancy can reach 70. I think the
human body is rather strong, so even with very advanced medical treatment we can only
elongate life expectancy by about 10 years or so. This graph is based on the data for 1995,
and when we drew a figure using the data of 2001, some very peculiar points appeared. One
country, Luxembourg increased its GDP per capita substantially in this 6-year period. It
completely changed the structure of its economy, from steelmaking to banking and other
kinds of systems. Apparently, it's a good change if we'd like to have much money.

Four points moved and appeared at different places on the graph. We can congratulate
them, but in reality they have dropped from somewhere else. This is the situation for the
country of Botswana in Africa, which may not be all that well known to the people of Japan.
It's just north of South Africa, and that area is very rich in mineral resources, so they can
produce gold, diamonds and the like. So it's a very rich country in Africa. But the situation
is something like this. In 1986 or so, the life expectancy exceeded 60 and almost reached 62,
but after that it decreased sharply to 38 or so. Of course, you know the reason - HIV/AIDS.
They want to do something, but there's no one available with enough power to do anything.
This figure shows the importance of the 6* MDG item.

Now let me talk about other topics; this is the global warming issue, and this is a very fa-
mous and important figure from the report by IPPC in 2001. This shows the future trends
of temperature increases, depending on the emission scenarios. It can be said that this green
curve is not so bad, and this broken red line can be enough. But for the others, such as this
black one, they are still increasing, so we cannot say where it will go, so we should probably
avoid doing so. Taking a look at the emission scenarios corresponding to these curves, the
green one is something like this. So the gradual increase of emission of CO2 up to 2040 or
'50 is not too bad, but after that, we have to decrease the emission rather sharply. And for
the broken red curves, more increase can be allowed, but after that, the situation is the same.

This is a graph prepared by myself. We can increase emissions up to the year 2050, but
after that, we have to decrease rather sharply. That means each country should have this
shape of emission scenarios. Some European countries have already started to decrease
emission, and Japan is about to start to decrease of CO2 emissions. In the United States
too, someday in the near future they have to start decreasing CO2 emissions. For the others,
this can be a country like Cambodia, where they can increase COZ2 emissions for some time,
and then decrease.

Recently there is a new proposal, and this is actually a scenario by NIES, which we call



the 475ppm scenario. According to their calculations, we have to limit the concentration of
global-warming greenhouse gases to less than 475ppm in order to keep the temperature in-
crease less than 2 degrees. But we have to be careful about that. This starting point is
1990, but already there is a 0.6-degree increase in that period because they counted the tem-
perature increase after the industrial revolution. So to limit the total increase, it should be
less than 2 degrees or so.

The corresponding emission scenario is something like this. This red line shows that from
2020 or so, in less than 10 years we have to decrease the emission by 40%. That's a very big
amount, and I have to redraw the figures to something like this. If 475ppm is real, then we
have to do something much, much quicker.

This is the trend in risks, and I'd like to divide risks into two categories: one is local; the
other is global. The global risks are global warming, population issues, over consumption of
resources, food supply, bird flu, etc. In Japan's case the local risks are going down, so
probably we have to hope that it is possible to cope with these global risks.

Now I'd like to introduce the concept of environmental transition, and to understand the
trend of environmental issues. The historical concept was proposed by a Russian, Professor
Kuznets, who showed some figures, not for the environment but for the income of each coun-
try. This is the Environmental Kuznets Curve in which SOx concentration in capital area is
plotted against GDP per capital in logarithmic scale. If the scale of the economy is very
small, there's no pollution at all. But after some economical development starts, the pollution
increases and peaks when the GDP is almost the same as the previous value of 3,000 dollars
per vear per person. After that, the concentration tends to decrease if we attain some eco-
nomical development. For this region, a good spiral is achieved for the economy and envi-
ronment. If it is possible for us to attain this curve for the emission of COZ2, I think it's a
solution.

Let's take a look at the emission of each country, against GDP per capita. If we lock at
the emission of COZ2, we will notice that it's impossible to make a discussion using CO2
emission because one extreme example is for Iceland. Iceland consumes the most amount of
energy, but they emit only 8 tons CO2, or so, per capita, owing to hydropower and also geo-
thermal energy. The conclusion is quite simple: we have to use the idea of the consumption
of energy instead of COZ emission.

This is the plot of GDP per capita and the energy consump-

tion per capita in oil equivalent. In Japan we consume about

8 4000 ke of oil per person per year. Unbelievable it may seem,

we each consume 4 tons of energy, annually. So I finally came
to the conclusion that we can divide the countries up into (1) oil-
producing countries like Bahrain, Kuwait, UAE, Trinidad &
Tobago - although Saudi Arabia has improved a little; (2) big
counties, like Russia, Canada and the United States; (3) northern
countries like Norway; (4) countries like France and Japan, etc.;
(5) others like Portugal and Hong Kong; and then (6) tropical
countries. It seems like it works, but actually I think this curve
is not true. Let's take a look at Luxembourg. Luxembourg is

10




11

located just south of the Netherlands, so if only a geographic condition can determine this,
then Luxemburg should be somewhere here. In Luxembourg they consume almost twice the
energy of neighbouring countries, but maybe there's a different interpretation. If you visit
Luxembourg you'll find that the price of gasoline is substantially cheaper than the surround-
ing countries. The tax in Luxembourg is much less than in Belgium or Germany, so the
price of gasoline is much cheaper there. It is possible that Belgium and German people go
into Luxembourg to buy gasoline. I don't know whether this spot is reflecting a true figure
of the consumption of Luxembourg, or not. If we take a look at the United States, like
Japan they are still increasing the consumption of energy, I believe. We are trying to stabi-
lize the consumption of energy, but it's quite difficult. This kind of graph is so optimistic,
and probably the real thing is something like that, we cannot be certain.

I'd like to point out some countries, such as Denmark and the UK to some extent, where
they have already started to decrease the emission of COZ. Is there any explanation why
European countries are so eager to decrease CO2? A possible explanation is the so-called
Thermohaline Circulation, where the ocean is continuous and there's tidal flow, and this is
the Mexican Gulf Stream. This stream comes from the hot areas and is a hot stream, and
even people in Iceland can enjoy their lives. Although in the summertime it is only 14 de-
grees or so, in winter the temperature only drops to approximately 5 degrees below zero.
Someone says that if the temperature increases more than 2 or 3 degrees, this tidal flow may
stop. If something happens like this, there could be a sharp decrease in temperature like in
the Younger Dryas Era 10,000 vears ago. What happened at that time was during the course
of increasing temperature after the ice age there was a sharp decrease in temperature. The
glacier melted and there was a very big lake, then suddenly it collapsed and fresh water
flowed into this region and stopped this Gulf Stream. That resulted in a very sharp decrease
in the temperature. So that's why European countries are very careful about climate changes,
and are so eager to reduce emissions of COZ2.

The global warming issue has been caused by the over consumption of oil, but the produc-
tion of oil is, again, another problem. This is a graph describing the production and oil re-
sources found during that time. This is 1945; this is 1980. It's true that we only have oil for
40 vears or so. The reason is that if we produced some oil during a period, finding new re-
sources of oil was usually successful. That means the amount of found cil was much larger
than the amount consumed. But after 1980 the amount found decreased, so we entered a de-
letion mode. Usually, 40 vears is the amount of reserves we have, so plus 40 means that
2020 is the key year for us to take a look at oil depletion.

However, the precise year doesn't mean anything at all if we draw this kind of figure.
This is a 20,000-yvear graph with 10,000 vears in both ways. This shows the era with all
kinds of fossil fuels, so we only have the reserves of 300 or 500 vears. If we take a look at
this era, there's nothing at all. So even 500 years from now there's no fossil fuel left. We
are now in the middle of this era, so it seems quite normal for us, but actually it's a very
special occasion for humankind.

These are the transitions already achieved in Japan. We achieved to handle the destruc-
tion of forests, pollution issues, disasters and also landfill The maximum landfill we expe-
rienced was in 1991. Now we are about to challenge COZ2 emissions and others. So this is



the trend in Japan.

I will skip the water issues, but I'd like to point out we are importing virtual water.
Virtual water means the indirect import of water with food. So we are consuming this much
water, and it's actually decreasing. But the amount of virtual water is increasing. We need
much water if we want to supply food by ourselves.

These are the regions with water stress. These are some sequences of human activity: en-
ergy use, global warming, climate change, food/drought, crop production and famine. This
is one sequence of human activity. But now we are trying to do something new - that's
automobile. In order to reduce energy use and global warming, now we are trying to intro-
duce ethanol for automobile use. If this happens, there's a possibility to increase a conflict
between ways of using crops, for food or for energy.

Now let's move to the population issues. These are the projections by the UN, and we al-
ways have high, medium and low projections. Usually we say that we'll have a population
of 9 billion in 2050, but I don't think it's true. I believe it will be less than the lower projec-
tion. Probably in 2040 a population of 7.7 billion will be the reality. We have to keep that
value, and this is the eurrent trend and future projection of the population. Japan will have
a very sharp decrease in population. Italy, Korea and Ukraine already started a population
decrease from the year of 1991 because of their economic collapse. The only problem is cases
like that of Uganda. I believe their population is increasing because of poverty. They need
manpower to gather wood from the forest for energy use or daily consumption, or gather
water from remote rivers, etc. They need children for labour, so if we can eradicate extreme
poverty, these key factors will decrease the population. It is historically proven, already. We
have to increase our human activities below the sustainable capacity of the earth within 300
years, or so. The reason global warming is happening is that we are now doing human ac-
tivities at a far greater level than the value of the sustainable capacity of the earth, owing
to the consumption of fossil fuel. After consuming all fossil fuels we may have two scenar-
ios. One is trying to continue to keep the quantity of human activity at the same level by
using nuclear fission and nuclear fusion. Nuclear fission is not so dependable, so it's a little
bit deubtful, but is a possible scenario. The other scenario is to reduce the population and
also reduce the quantity of human activities below the level of sustainable capacity of the
earth. If we depend on new technologies, maybe some uncertainties occur; some intentional
distraction, mis-operation or human error. In addition to the population issues, our economic
system must be changed within several decades. Efficiency improvement by 2015, renewable
energy or corporate responsibility or habit of mind for value by people can be very important.

One example in Japan is a hybrid vehicle, which is very popular in the United States.
This vehicle can reduce the emission of CO2, almost by half. The energy efficiency already
exceeded the so-called fuel-cell vehicle, and if we use gasoline, this is the answer, or better
for only a few decades. After that, we need some change in the habits of minds.

Let's take a look at the life in Japan and in the world. This photograph was taken by a
UN project in 1992 or '93. The UN asked the government to pick one typical family, and
asked the family to bring all their furniture and belongings outside of the house. This is the
case of Bhutan, and this is everything they own. There is some clothing and some others,
but basically that's all. Bhutan is one of the poor countries, but the king, who has already
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retired, said he didn't want to be evaluated by values such as GDP. They introduced the
concept of GNH - gross national happiness. They said they must be evaluated by the
amount of happiness.

If we take a look at the situation of Japan, we can see the house is full of furniture and
everything, so Japan is a country to be evaluated by the amount of furniture and domestic
appliances. The total number of things here is about 9,000. The equivalent number in
Bhutan is about 25, so if they are happier than us, then what can we do?

Going back to the history of human beings, first we achieved the agricultural revolution in
the Younger Dryas era about 10,000 years ago, then in the 1800s the industrial revolution.
I believe we are about to have a 3° revolution. That is to accept the depletion of fossil fuel,
to reduce the amount of human activity within the carrying capacity of the earth, and to find
out the true goals of human beings on this planet. So we can probably say we have to de-
crease everything, but pursue an increase in happiness. Also with economical activities in
Japan, Japanese companies have reduced emission, resources and other things, and they are
about to reduce sales. But still they can pursue profits for a while, but probably after the
end of the 21" century they have to change their policy to reduce profits of their own, and
redistribute to attain some happiness.

It's a very important time for us. We are now facing the depletion of fossil fuel and oth-
ers, and we have to cope with global risks. I sincerely hope there is a very effective discus-
sion concerning future sustainability. Thank you very much for your kind concentration.

—Prof. Kishinami—
Thank you very much, Dr. Yasui. Now the paper is open for discussion. Do you have any
guestions or comments?

—Questioner 1—

It is said, if you were about to depart from this world, one thing that you should never
think is "I wish I had spent more time in the office, working”. I think we have to appreciate
more our total picture of life and what it is all about. So I think that's a very important
issue.

—Porf. Itaru Yasui—

I'm almost the same age as you, probably, so I'm facing my retirement. So I think some
contribution to the society is a very important point for evervbody. Being isolated from our
society is not such a happy situation, so just a good connection with society is very impor-
tant. I agree.

—Quesioner 2—

Thank you very much for this presentation. I think that if we have to reach these goals
and the prospects of the 21® century, our advantage is that the people will not live 100 years
to see whether our strategies functioned, or not. Do you think we need many more strategies
or efforts? There is disorder now; you have mentioned this. I don't know whether these
strategies could lead [to solutions] in the short term or medium term or long term. Poverty



is a big problem. You mentioned the two families from Japan and Bhutan. I know that in
China and in India there are families that only possess 5 dollars and one blanket. The pov-
erty problem is not only in developing countries, but also in Europe and the United States.
According to the last figures in Germany, we have two million young people who belong in
the world poverty scale. It is a big challenge; it is not only in the developing countries, but
also in the industrialised countries. The gap between the poor and the rich in all countries
is increasing.

—Prof. Itaru Yasui—

Thank you very much. I think it's an important point, and I have almost the same feeling
as you. The solution is very difficult. I would say, as a person in the UN organisation, that
the advanced countries should increase ODA. We have some pledges since 1970, and we re-
peated them several times. The last agreement was made in 2002 at the Johannesburg
WSSS. Every advanced country should pay 0.7% of ODA to GDP. But now in Japan's case,
we only pay 0.2% of ODA, and the United States pays 0.15%. For Germany it's also in the
range of 0.2 or 0.3%. I think we have to increase the amount of ODA. Also we have to
modify the economic system, or we have to change the habit of minds about the values of
life of human beings. I think it's a very important point.

=Prof. Kishinami—
Thank you again, Dr. Yasui
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= All Three Categories -- Decreasing

= Virtual Water :600m?~7Y-person
=]ndirect Import of Water

= Four Factors =Baef, Maize, Soy, Wheat

= In total, Japan use More Water than World
Average

El'lﬂwl.Hl
\w——-

Hummh:thﬁ'p

f g

UN Pupulatlcm Prc-]e::tlnn

—
amm

| eoooom wn |-=term
o
senece

-4
o S
Regions with Water Stress
Annual Withdrawal te Availability Ratis
iWw-81/a i
I‘I"wl‘#t.‘ﬂ'ﬂlﬂ'
Fal
R —
Population Issues
=
PODLI lation of Seiected Countries
10005
oo g
Italy
80000 | e | Borira
== Ugaeda.

==
WE AT 1980 3000 0 S0 Year

&

I(ey Fad’:qrs to Decrease Population

e 5. Imp .nl_-=-.-a&|_-, haa|ks

(AIDS, malaria and other

18



Conclusion : Several Scenarios

Fossl Fuel f Nudear Fusion

g In addition to Population Issue
m;

Sustainabie

= Economic System Must Be Changed
= 1. Efficiency Improvement by 2015
= 2. To Use Renewable Energy by 2020
= 3. Corporate Responsibility by 2010

= 4. Change “A habit of Mind for Valug™
by 2030
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*=Tomparison of CO2 Emission
New Prius and Equivalent
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= New Prius
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The Third Revolution

= To Accept the Depletion of Fossil Fuel

= To Reduce the Amount of Human
Activities within the Carrying Capacity of
the Earth

= Possibly to Enhance the use of Nudear
Fusion, but it may be Risky

s To Find Out the True Goal of Human
Beings on this Planet

“ 4 === Economical Activities in 20 & 21 Century
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Creating an Applied Earth System Science:
Linking Global Environmental Change Science to
Sustainability Issues

Kevin J. Noone

Executive Director

International Geosphere-Biosphere Programme (IGBP)
The Royal Swedish Academy of Sciences, Sweden
E-mail: zippy®@ighp kva.se

The UN Millennium Development Goals are an inspiring and formidable challenge for soci-
ety: within the next decade we must aim to eradicate extreme poverty and hunger; achieve
universal primary education; promote gender equality and empower women; reduce child mor-
tality; improve maternal health: combat deadly diseases; ensure environmental sustainability;
and construct a global partnership for development. At the same time, society is faced with
other challenges such as global climate change, air pollution, decreases in global biodiversity,
food resources and how all of these issues tie into global security.

Some have argued that it is not feasible to address all of these issues at once, and that we
should simply use a sort of cost-benefit analysis to choose one on which to concentrate. This
view may be appealing, but it is fundamentally misguided. It would be a tragedy if, for in-
stance, we were able to completely eradicate HIV/AIDS only to discover that by ignoring
global environmental change issues, malaria had become even more widespread or fresh
water resources even more scarce. We do not have the Iuxury of solving these problems one
at a time; they need to be tackled together. Understanding how the natural Earth System
works, and how we humans influence (and are influenced by) it is at the very heart of ad-
dressing these issues, and achieving the Millennium Development Goals.

We now know that human activities now match (and often exceed) the natural forces that
regulate the Earth System. Recent ice core data show that current levels of carbon dioxide
and methane are well outside the range of natural variability over the last 800,000 years.
Roughly half of the world's ice-free land surface has been altered by human actions. Humans
now fix more nitrogen than nature does. Particles emitted by human activities alter the en-
ergy balance of the planet, as well as have adverse effects on human health. These may seem
to be unrelated issues; however, over the last decades, we have gained a deeper



understanding of the degree to which all of these separate issues
are linked. The Earth System is a very complex system with myr-
iad feedbacks, and it has and presumably can still exhibit rapid,
global-scale responses to changes in environmental conditions.
The global change research community faces an increasing chal-
lenge to present research results in more accessible and informa-
tive ways to stakeholders - particularly those concerned with
sustainable development. We are frequently expected to answer
questions on the effects of global change on regional- and even
local scales: stakeholders seek strategies to deal with future envi-
ronmental change.

The need to understand how the natural world works has not diminished, but in fact under-
pins the answers to questions of sustainable development. We still must concentrate on first
class science involving the interactions and feedbacks between biological, chemical and
physical processes and human systems. However, scientists, resource managers and policy
makers require a common understanding in order for their interactions to be mutually bene-
ficial.

In my presentation, I will attempt to give an overview of the current landscape of Earth
System Science, give an example (or two) of planetary-scale feedback systems that may im-
pact sustainable development strategies, discuss some the current structural challenges we
have in addressing the interdisciplinary questions with which we are faced, and provide some
ideas for creating an Applied Earth System Science linking global environmental change re-
search to sustainable development.

Creating an Applied Earth
System Science

e Wntamationsl Sy i .
T8 Auguat 2006

Kevin Noone Executive Dinedlor

Internatonal Gecsphere-Blosphans Programme




Outline

= & vigw from the distant past

= The human imprint

+ Examples of systemic questions -
feedbacks, eleconnections &
abrupt changes

= Regional development and global
CONSEJUEncEs

= Research approaches for the Earth
System

=  Linking Global Emvironsmental

Changa Sciance o Sustainability
lages

Vostok ice core: 400,000 years
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Human influence seen from space

Examples of planetary-scale
feedbacks

» Aerosol-cloud-clirmsate
interactions

» The Amazon and global
teleconnections

= Changing ocean pH




Vegetation and clouds
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Anthropogenic CO, in oceans

Changing ocean pH
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Changing ocean pH

Changing ocean pH
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Changing ocean pH: Implications?

Fertilize the oceans?
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Our approach o
undarstanding
the Earth System
has bean o cul
the “big picture”
infto small pieces.
Some of the
pieces lack detail,
others are missing
entiredy = but...

Researching the Earth system

Earth System
Science and

someona neads
I put fogether
the puzzhe!

IGBP vision and goa!

The vision of IGEP is to provide sciantific nowledge 1o
improve e sustairability of e living Earth.




The IGBP Netwurk

Earth System Science Parinership

DIVERSTAS, IGIF, DR, WCRP

+ an inbegrabed stucy of the Earth System,
« fthe changes socouring bo the System, and
+ the implications for global sustainabdity,
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Sustainable development requires
sustained dialogue

Dirvers Prissmre Impact

Dialogue?
Development/Aid GEC Research
D you really want a
comparer nend telling
you what to do?

rmakers & resource
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One way forward
= An Earth System Science
Institute

+ Gather natural & social
scientists, economists,
engineers in a long-term
frarmeweork X

+ Look at regional/global == == "
feedbacks SR 2~

= Involve stakeholders
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Speaker

Glacial Inceptions: Past and Future

Lawrence A. Mysak

Professor

Department of Atmospheric and Oceanic Sciences
MeGill University, Canada

E-mail: lawrence. mysak@megill.ca

Determining the causes and mechanisms of glacial inceptions during the past half million
vears has challenged scores of climate theoreticians and modellers. After introducing the
basic Milankovitch theory of glaciation, I will review a number of earlier modelling studies
on past glacial inceptions which have employed high-resolution GCMs or EMICs: Earth sys-
tem Models of Intermediate Complexity. The latter class of climate models has been devel-
oped over the past two decades in order to investigate the many interactions and feedbacks
among the geophysical and biospheric components of the Earth system over long time-scales.

Following an overview of various EMICs from Europe and North America, including the
McGill Paleoclimate Model (MPM), I will present some recent simulations of the last glacial
inception (LGI) in response to orbital (Milankovitch) and radiative (atmospheric CO2) forcing.
Special attention will be given to determining the relative roles of the ocean thermohaline eir-
culation, freshwater fluxes, orography, cryospheric processes and vegetation dynamics during
the inception phase.

The lecture will conclude with a discussion on the (possible) occurrence of the next glacial
perind. To address this issue, which has been inspired by recent
Berger-Loutre papers with titles like "An exceptionally long inter-
glacial ahead?", I shall present EMIC simulations of the climate
for the next 100 kyr which are forced by a various prescribed at-
mospheric CO2 levels, as well as insolation changes. The influ-
ence of a near-term global warming scenario on glacial inception
will also be examined.

Finally, the recent simulations of glacial inceptions in the
Potsdam (PIK) EMIC which includes an interactive carbon cycle
will be described. It is not inconceivable that due to human ac-
tivities, the current interglacial will last for at least another half million years.




Glacial Inceptions: Past and
Future

Lawrence A. Mysak
with . Wang, A-3. Cochalin and Y. Wang

Almospheric & Oopanic Scences,
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Introduction
On the theory of glacial inceptions
Modelling work on the last glacial inception

The McGill Paleoclimate Model (MPM): an
EMIC

Simulation of the last glacial inception with the
MPM

6. On the (possible) occurrence of the neaxt
glacial
7. Conclusions
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s Glacial periods occur naturally due to a complex set of
interactions imvolving external forcing and internal processes.

.. Some guestions

= How did the last glacial
start?

= When will the present
interglacial end?

= What will the climate be
like in the next 100 kyr?

= Will mankind’s activities
affect the occumence of
the next glacial?
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transient runs:
Without vegetation:
+ Loutré and Berger (2000, Clim, Change)

- Sirnulated the last bvo glacial cycles wih the 2.0 LLN medsl
* Wang and Mysak (2002, GRL)
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= Crucifix and Loutre (2002, Clim. Dyn.)
= Simulated a large souvaaed tresling shift in high northem latibudes;
1his was necessary lor the appearance of perennial snow oover
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2. On the theory of glacial inceptions
The natural evolution of the climate

The primary driver of ice ages is the summer sclar
ragiation recetved in high northern Eatitudes
[Milariuorilch 1830, 1841}
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The Milankovitch theory of glacial inception

= At the last glacial S—
inception (~1 16 kye BP), FasT
the climatie precession (2
measure of the Earth-Sun ;NWWW
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low summer insolalion at
high northern latinades (see
next figure).
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The natural evolution of climate
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The Next Glacial Inception
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3. Modelling work on the last glacial
inception
Wﬂmw prascribed aimespheric CO);
u Noua: et al (19968, GRL)

= Mhodr gt al. (2001, Nature) (with SGCM)
= Showed that the THC could be imporiast
= Yoshimor el al. (2002, Clim. Oyn.)
= Examirad the rols of S5T and saa-ics cover
= Hubateki et sl {2008, Chir. Dy
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= Vettoret and Peltier (2004, Cuat. Sci. Rev.)
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High-latitude (70° N, 80° W) snow
accumulation at 115 kyr BP in coupled

A-O GCM over a 40-year period
(Khodri et al., 2001)
s 115 ey B8P — Prasnt Dy
E ™o
2 600
£ 5o
g:

EMICs with Milankovitch foreing (and prescribed CO4);
transient mns:
Withoul vegetation:
= Loutre and Berger (2000, Clim. Change)
- Simulated the last beo ghacial cyces with the 2-0 LLN model
« Wang and Mysak (2002, GRL)
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— Tha inclusaon of vegetation produced a kege ice sheet over M.
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- Calov et al. (2005a, 2005b, Clim. Dyn.)
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Wang e al. (2005, GRL)

- mmmm ice shee! volume cver N. Amarica was
langer than that ower Eurasia

Maotas:

1. An impostant lime-slice investigation which looked al the
role of wegetation on temperature and sea-ice cover:

= Masissner of 8l (2003, Chm. Dyn.)

Z. I all the abowve references, the atmospheric CO, was
priscribed.

Archer and Ganopolski (2005, G¥): Simulation of past
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4. The McGill Paleoclimate Model The Natural Earth System

(MPM): an EMIC 5
1 VEGETATION
« Ref: Claussen et al. (2002, Clim. Dyn.): : | CONTIMENTAL FALUNA
Earth system models of intermediate " FLERA OF THE OCEANS
complexity: closing the gap in the spectrum H FALIGA OF THE OCEMNS |
of climate system models L&
= A new perspective on the hierarchy of climate models is s
propesed. E ATMOSPHERE
= Most nolably, we introduce a new indicalor, called o HYDROSPHERE
“integration”, which charactarizes the numbar of interacting 5
components of the climate system in the model, r CRYOSPHERE
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5. Simulation of the last glacial inception
with the MPM

ODP SITE 980 (55¢20'N, 14942°W,
depth: 2179 m; N.E. N. Atlantic)

‘--.._- = =FI=H=I-.|.L il
. kaberg| | ,-f' ~ posan
+ Without vegetation: Wang and Mysak (2002, GRL) 1:;]‘0 . ,‘r“d“ Lisres. |
+ W\ith vegetation: Wang et al, (2005, GRL) [Ty | W& Ei
- Application of the “green” MPI g li,“," ! EE
L]
Paleoceanographic data raveal;
+ Subpolar N. Atlantic was warm during the initial phase of E ~ e rﬁ_g.",-‘ - -
the LG, around 120 kyr BF (Ruddiman and Mcintyre, d N )
1979, Science). | -
« Rapid ice sheet growth occurrad during the next 10 kyr i - T T 1 p
and the sea level dropped over 5D m (Johnson and .
Andrews, 1979, Cuat Res.)
Juiry Wichianus, pers, comm, (2003
External forcing used in the Experimental Design
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Ice sheet growth in the geophysical
MPM

THC response and its effect on ice
sheet growth
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Ice sheet thickness over N. America
and Eurasia in the geophysical MPM

s mm——
== _+

_F'_'gﬁ_ =
i:-_- = B
. R " T e ]

Figure 4. bce shaet thickness over Morth America and
Eurasia faf run 1 (control run) al 120 kyr BF (a), 116
kyr B (B), and 110 kyr BP (c).

Simulation of glacial inception in the “green” MPM
{Cochelin, 2004, MS¢ thesis; Wang et al,, 2005, GRL)
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Ice sheet growth in the “green” MPM
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lea sheet distributions obtained with the “green”
MPM at 120, 116, 110, 100, 90 and 80 kyr BP
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Northern tree and desert fractions
in the “green” MPM

= Bigks o i the conteal run (in
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Tree fraction distribution in the “green”
MPM at 122, 100 and 80 kyr BP
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Conclusions from the simulation of the last
glacial inception in the “green” MPM

+ Under realistic external forcings, the " MFM
simulates the last glacial inception at ~ 119 kyr BP.

- is followed by & rapid ice shoat
ruu% Ameriﬂ and a slower
E.I.Il'ﬁﬁh Thu contrasts with the resulls o lngiﬂﬁ
Mﬁﬂh [21)02. GRL‘.IM fwnu comparable growths
rth America and Eurasia.

= The volume of ice simulated is too low until Q'th'!' Br,
but it ﬁnalh.r ruﬂvu the estimated observed value

= As tha ica sheats develop, we observe a southward
shift of the reeling and an expansion of the desert at
high latiludes.

6. On the (possible) occurrence

of the next glacial
+ Loutre and Berger (2000, Clim, Change)
- Berger and Loulre (2002, Sclence):
“in Excepticnally Long Interglactal Ahaead?
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Simulation of the next glacial inception.

« The “green” MPM ks run for the nesd 100 kyr, with differert
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Simulation of the THC behaviour
for the next 100 kyr
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7. Conclusions

To investigate long-term climate changes
involving interactions among all the climate
components, EMICs can play a useful role.

In particular, EMICs can be used to address
certain questions that are normally cutside
the utility of higher resclution GCMs.

7. Conclusions cont.

= [For the naat 100 kyr, under “natural” climate forcing,

1. Thir neok glacial inception ooours in the "green” MPM
ot srownd S0 kyr AP ¥ sirmos, GOy lies betesan 200
and 200 ppm;

2. For a leear ©O, level, glacial inceplon i imminani;

3. For a higher O, lavel, no inception will somur during
the next 100 kyr.

= Ifa giobal ing episode is included and the
atmaspheric GO, level asymplotes 1o a constant value
after & kyr, cases 1. and 3. still apply.
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 1: Monday August 7, 2006 / 11:20am-11:50am

Speaker

Ecological Constraints on System Sustainability*

Takashi Kohyama

Professor

Section of Environmental Biology

Faculty of Environmental Earth Science, Hokkaido University
E-mail: kohyama®@ees.hokudai.ac.jp

The anthropogenic biosphere is a complex adaptive system, constrained by a variety of proc-
esses, of which typical spatial-temporal scale is different from each other. In this lecture, I
show the need of multi-scale analysis of system change, taking an example of forest ecosys-
tems. I also propose that a similar approach is valid for socio-environmental systems,

We carried out a synthetic investigation of forest ecosystems in eastern Monsoon Asia. The
target area is characterized by the continuous forested biomes from tropic to subarctic zones
under prevailing humid climate. We made challenge to link physiological processes of foliage
canopy to landscape-scale processes of tree-population demogra-
phy and tree-community dynamics, and to integrate forest ecosys-
tem processes into watershed-scale budget. So far, physiological
screening and micrometeorological monitoring gave a fine-scale
validation of land ecosvstem processes. However, the prediction
of the long-term response of forest systems to global change re-
quires the coupling of ecosystem physiology and tree population
demography. To interface the gap between them, we developed
multi-scaled models and predicted such processes as the time
delay in vegetation response to global change.

Ecosystem modeling uses such procedure to deal with biological units with naturally variable
sizes such as biological individuals, species populations, etc. This situation is somewhat
similar to social systems, where available statistic data is arranged with municipal/state/coun-
try basis with a variable size, and where, for instance, per capita demand of resources by
human population is also largely variable. It is also obvious that the maintenance of human
population is constrained by net primary productivity (WNPF), as a measure of ecosystems. I
show examples of relating NPP and vegetation/soil organic mass to the socio-economical

34



35

statistics, at various scales, to elucidate emerging unit-scale-dependent components of socio-
environmental systems, for the meaningful examination of the system sustainability.
* This paper has been prepared in collaboration with Akihiko Ito and Yoshiki Yamagata of National

Institute for Environmental Studies, Tsukuba, Japan.

Ecological constraints
on system sustainability

Takashi Kohyama (Hokkaido University, Sappora)
with Akdhiko Ho and Yoshiki Yamagata (NIES, Tsu'kuu/]><
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 1: Monday August 7, 2006 / 10:00am-11:50am

Summary of Plenary Session 1:
Sustainability of the Earth System

Chaired by Motoyoshi Ikeda

Professor
Faculty of Environmental Earth Science, Hokkaido University :
E-mail: mikeda®@ees.hokudai.ac.jp _ A

Speakers:

Kevin J. Noone, Executive Director, International Geosphere-Biosphere Programme (IGEP),
Sweden

Lawrence A. Mysak, Professor, Department of Atmospheric and Oceanic Sciences, McGill
University, Canada

Takashi Kohyama, Professor, Faculty of Environmental Earth Science, Hokkaido University

This session stands on the idea that the earth is under pressure by human activities, and in-
teractions between ecosystem and geosphere play a key role in determining seriousness of the
human impacts in near future. On the top of this, we should consider feedback between the
natural system and the human system for finding out the optimal way to overcome the diffi-
cult and important issue how we can sustain the earth.

Dr. Noone showed an overview of the present and occurring problems within society, such as
hunger and diseases, along with the other natural challenges, such as global warming. He
pointed out how these issues are interrelated with each other. The examples were
teleconnections from deforestation in the tropical Amazon region to the mid-latitude climate,
impacts of a changing nitrogen cycle, and a pH decrease caused by carbon dioxide absorp-
tion into the ocean. Finally, scientists, resource managers and policy makers require a com-
mon understanding of the issues and interactions among themselves.

Dr. Mysak presented the model-predicted glaciation after the current interglacial period and
provided an important basis for our decision making during global warming. Milankovitch
theory revealed that the next glacial period will be more modest than any previous one in
last 400,000 years. In particular, the glaciation is very sensitive to the carbon dioxide content
in the atmosphere: i.e., no glaciation will appear under carbon dioxide over 300 ppm in the
equilibrium condition. Here, ecosystem-geosphere coupling is a crucial component to deter-
mine the glaciation.

Dr. Kohyama suggested the approach to couple ecosystem physiology and tree population de-
mography in order to predict the long-term responses of forest systems to global change. He
and his colleagues carried out a synthetic investigation of forests extending from tropical to
subarctic zones. One of the important results is that higher ecosystem diversity prevents
leakage of soil nutrient. This is one of the reasons why we should include biodiversity in sys-
tem sustainability.
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 2: Monday August 7, 2006 / 1:00pm-1:40pm
Speaker

Recovering Sustainable Water from Wastewater

*

Takashi Asano

Professor Emeritus

Department of Civil and Environmental Engineering
University of California, Davis, U.S.A.

E-mail: tasano@ucdavis.edu

The sustainability of water resources is of particular importance in light of projected in-
creases in global population. It has been reported that the current world population of 6.2
billion is increasing at a rate of about L2 percent per year (United Nations, 2003) with the
highest rates of population growth cecurring in urban areas in mostly developing countries
where supplies of freshwater tend to be limited or already exploited. Increasing urbanization
has resulted in an uneven distribution of population and water, thus imposing unprecedented
pressures on limited water supplies. These pressures are exacerbated during periods of
drought.

For water supplies to be sustainable, the rate at which water is withdrawn from water
sources needs to be in balance with the rate of renewal or replenishment of these water
sources. In addition to a balance of water quantity, water quality must also be sustainable,
recoverable or reusable. Water that is withdrawn for societal needs is also a source of water
replenishment that should be considered in the sustainability equation.

Historically, after water has been used for societal
needs, it has been labeled as "waste"water and treated
to the extent deemed necessary for discharge into a re-
ceiving water or for land disposal. During most of the
20™ century, the emphasis of wastewater treatment was
on pollution abatement, protection of public health, and
prevention of environmental degradation through re-
moval of biodegradable material, nutrients, and patho-
gens. However, over the last few decades, the potential
for recovering water from wastewater has been recog-
nized. In fact, in many parts of the world, it is no longer




practical or possible for water to be used only once. Thus, water reclamation, recycling and
reuse are one element of water resources development and management that provides a vi-
able option for traditional water supply. Water reclamation, recycling and reuse are multi-
disciplined and require close examinations of infrastructure and facilities planning,
wastewater treatment plant siting, treatment process reliability, energy considerations, public
health, economic and financial analyses, and water utility management involving effective in-
tegration of water and reclaimed water functions.

In this presentation, the foundation of water reclamation, recycling and reuse will be dis-
cussed and the salient features of implementing water reuse projects including Orange
County's Groundwater Replenishment System in California are summarized with considera-
tions for future research needs.

REFERENCE: United Nations (UN Population Division) (2003) World Population Prospects: The 2002
Revision - Highlights, United Nations Population Division, Department of Economic and Social Affairs.
Accessed at: hutp:ffwww.un.org/esa/population/unpop.htm

RECOVERING SUSTAINABLE Presentation Outline
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 2: Monday August 7, 2006 [/ 1:40pm-2:20pm

Speaker

Mottainai: A Comparative Study of the Politics of
Innovation in Waste Management

Miranda Schreurs

Associate Professor

Department of Government and Politics
University of Maryland, US A,

E-mail: mschreurs@gvpt.umd.edu

Consumer societies are being faced by increasingly diffi-
cult and pressing problems related to waste manage-
ment. Household waste contains an increasingly large
share of electronic products--computers, televisions,
DVDs--that have added new challenges for municipali-
ties that already have great difficulties in disposing of
waste.

This paper examines innovative measures that are being
developed to reduce waste at its source in the European
Union, Japan, and the United States and considers how policy ideas are diffusing across bor-
ders.

£ af=LvaELy. (Mottaingil:
A Comparative Study of the
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 2: Monday August 7, 2006 / 2:20pm-2:50pm

Speaker

Sustainable and Cyclical Economy of Asia: Overview

Fumikazu Yoshida

Professor

Graduate School of Public Policy
Hokkaido University

E-mail: yoshida@econ hokudai.ac.jp

Cross-Border Resource Cycling

Because of economic globalization, the material cycle has totally transcended national bor-
ders. In particular, imports and exports of scrap metal, post-consumer waste paper, waste
plastic, and other reclaimed materials are booming due to heavy demand stemming from fal-
ling demand in Japan and to Asian economic growth.

Building a Cyclical Society Including All of East Asia

East Asia already has a large product and material cycle, making it impossible to create a
cyclical society conceived for Japan alone. Therefore I would like to discuss the challenges
for each actor in building a cyclical society system in East Asia, while taking into considera-
tion the proposals mentioned thus far.

First, it is essential to assemble statistical data on the used con-
sumer appliances/electronics and automobiles that are exported.
This is impossible to determine from current Ministry of Finance
customs statistics. We must also find out how resources are being
recycled in importing countries. In view of the need for this infor-
mation, the government must start by assembling statistics.

Second, information exchange and discussions on wide-area recy-
cling should be carried out on the government level. Haste is
needed especially on issues related to the Basel Convention. The
EU practices wide-area waste management on the grounds that within the EU this does not
constitute transboundary movement under the convention.

Third, in relation to manufacturers, the government should consider the application of EPR



to used products and those produced overseas. Unless this is done, exporters cannot escape
criticism that they are trying to avoid domestic environmental regulations.

And fourth, recyclers should run recycling businesses - not only in Japan, but in other Asian
countries as well - that use their technology and expertise to advantage. Of course environ-

mental friendliness and transparency will be crucial, and they should start with pilot pro-
jects.

Sustainable and Cyclical
Economy of Asia:
Overview

Fumikazu Yoshida
Hokkaide University

Cross—Border Resource Cycling

Becausza of economic globalization, the
material cycle has totally transcended
national borders.

* In particular, imports and exports of scrap
metal, post-consumer waste paper, waste
plastic, and other reclaimed materials are
beoming due to heavy demand stemming
from falling demand in Japan and to Asian
economic growth.

Cross-Border Resource Cycling
Ferrous scrap exports and
importing countries from Japan
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Building a Cyclical Society
Including All of East Asia

+ East Asia already has a large product
and material cycle, making it
impossible to create a cyclical society
conceived for Japan alone. Therefore
we would like to discuss the
challenges for each actor in building a
cyclical society system in East Asia,
while taking into consideration the
proposals mentioned thus far.

H5M1 influenza viruses from ducks in Ghina

Second:Basel Convention

- Information exchange and discussions on
wide—area recycling should be carried out on
the government level, Haste is neaded
especially on issues related to the Bazel
Convention. The EU practices wide—area
waste management on the grounds that
within the EU this does not constitute
transboundary movement under the
convention.

Third:EPR

* In relation to manufacturers, the

government should consider the
application of EPR to used products
and those produced overseas. Unless
this is done, exporters cannot escape
criticism that they are trying to aveid
domestic environmental regulations.

Fourth: environmental friendliness
and transparency

* Recyclers should run recycling
businesses — not only in Japan, but
in other Asian countries as well —
that use their technology and
expertise to advantage. Of course
environmental friendliness and
transparency will be crucial, and they
should start with pilot projects,
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 2: Monday August 7, 2006 / 1:00pm-2:50pm

Summary of Plenary Session 2:
Sustainable Society with Recycling System

Chaired by Yoshimasa Watanabe

Professor
Graduate School of Engineering, Hokkaido University
E-mail: yoshiw@eng.hokudai.ac.jp

Speakers:

Takashi Asano, Professor Emeritus, Department of Civil and Environmental Engineering,
University of California, Davis, U.S.A.

Miranda Schreurs, Associate Professor, Department of Government and Politics, University
of Maryland, US.A.

Fumikazu Yoshida, Professor, Graduate School of Public Policy, Hokkaido University

The sustainability of water resources is of particular importance in light of projected increase
in global population. For water supplies to be sustainable, the rate at which water is with-
drawn from water sources needs to be in balance with the rate of renewal or replenishment
of these water sources. In addition to a balance of water guantity, water guality must also
be sustainable, recoverable and reusable. Water that is withdrawn for societal needs is also
a source of water replenishment that should be considered in the sustainability equation.
Prof. Asano presented the foundation of water reclamation, recycling and reuse. He summa-
rized the salient features of implementing water reuse project including Orange County's
Groundwater Replenishment System in California.

Consumer societies are being faced by increasingly difficult and pressing problems related to
waste management. Household waste contains an increasingly large share of electronic prod-
ucts-computers, televisions, DVDs-that have added new challenges for municipalities that al-
ready have great difficulties in disposing of waste. Prof. Schreurs talked about innovation
measures that are being developed to reduce waste at its source in the European Union,
Japan and United States and considered how policy ideas are diffusing across borders.

Because of economic globalization, the material cycle has totally transcended national bor-
ders. In particular, imports and exports of scrap metal, post- consumer waste paper, waste
plastic, and other reclaimed materials are booming due to heavy demand stemming from fal-
ling demand in Japan and to Asian economic¢ growth. Prof. Yoshida discussed the challenges
for each actor in building a cyclical society system in East Asia.



Hokkaido University International Symposium on Sustainable Development
Plenary Session 3: Monday August 7, 2006 / 2:55pm-3:35pm

Speaker

Origin and Evolution of Influenza Virus

Robert G. Webster

Professor

Division of Virology, Department of Infectious Diseases,
St. Jude Children's Research Hospital, U.S.A.

E-mail: robert.webster@stjude.org

Pandemic influenza is a zoonotic disease caused by the transfer of influenza A viruses or
virus gene segments from aquatic bird reservoirs to humans and domestic animals. In wild
aquatic birds - the natural hosts of all influenza viruses - these viruses exist in harmony
with their natural host. After transfer to other species influenza viruses evolve rapidly.

In the past century there have been three pandemics in humans:
1918 Spanish, 1957 Asian, 1968 Hong Kong. These have emerged
after reassortment between human influenza viruses and those in
the aguatic birds of the world or directly from avian sources
probably via intermediate hosts.

The pandemics of the past century have been confined to the HI,
H? and H3 subtypes but there is no convincing evidence to ex-
clude the others. The spread of HS5N1 influenza viruses from
Eastern Asia to Europe, Africa and India increases the geographi-
cal range and pandemic potential of this virus. Ducks are playing an important role in the
continued evolution and spread of the H5N1 viruses including prolonged shedding and selec-
tion of antigenic variants. The H5N1 viruses from 2004-2006 are highly pathogenic in poultry,
ferrets, felids and humans. The role of migrating birds in the spread of H5N1 and exchange
of viruses between domestic and wild birds in Asia is of great concern. H3N1 viruses con-
tinue to break the ecological rules established for other highly pathogenic avian influenza vi-
ruses. What are the prospects for the H5N1/06 virus to become consistently transmitted from
human to human and cause a global catastrophe? Options for control include increase
biosecurity and the use of reverse genetics to produce standardized vaccines for human and
veterinary use. The immediate control of the spread of H5N1 is through the use of the
antiviral neuraminidase inhibitors. Continuing stockpiling of anti-neuraminidase drugs is prudent.
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 3: Monday August 7, 2006 [ 3:35pm-4:05pm

Speaker

Are We Prepared for Emerging Zoonoses?

Hiroshi Kida

Director, Research Center for Zoonosis Control
Professor, Graduate School of Veterinary Medicine
Hokkaido University

E-mail: kida@vetmed hokudai.ac.jp

Recent outbreaks of highly pathogenic avian influenza have spread worldwide. This H5NI
virus has jumped the species barrier and caused severe disease with high mortality in hu-
mans. A concern is that only the H5N1 virus is assumed to cause next pandemic in humans.
Since each of the subtypes of influenza viruses perpetuates among migratory ducks and their
nesting lake water in nature and avian viruses of any subtype can contribute genes in the
generation of reassortants in pig, none of the 15 HA and 9 NA subtypes can be ruled out as
potential candidates for future pandemic strains.

We have carried out global surveillance study of avian influenza and influenza virus isolates
of 49 combinations of HA and NA subtypes have been isolated from fecal samples of ducks.
So far, 76 other combinations have been generated by the genetic reassortment procedure in
chicken embryos. Thus, avian influenza viruses of 125 combinations of HA and NA subtypes
have been stocked for vaccine strain candidates and diagnostic use. Their pathogenicity,
antigenicity, genetic information and yield in chicken embryo have been analyzed and regis-
tered in the database.

On the basis of the strategy for the control of influenza,
Hokkaide University has established "Research Center for
Zoonosis Control” in 2005. The long term goals of the center are
the prevention and control of emerging zoonoses. To achieve the
goals, the aims of the present program are; 1) to elucidate the
ecology of zoonotic pathogens, 2) to detect the reservoir host and
the route of transmission of each pathogen, 3) define the gene se-
guences that permit interspecies transmission of agents among
animals inecluding humans, 4) to clarify the molecular basis of
pathogenisity of each agent for each of animal species, 5) to




develop rapid methods for diagnosis of zoonoses and detection of the agents, 6) to establish
international networks for global surveillance of zoonoses, 7) to scheme contingency plans for
the prevention and control of zoonoses, 8) to provide training courses for personnel who con-
duct control management at the sites of disease out breaks, 9) to exchange personnel be-
tween different laboratories in the world in order to develop new strategies for the control of
zoonoses, and 10) to establish "International Collaboration Centers for Zoonosis Control” by
2008.
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Return of the HPAIV from domestic poultry
to migrating water birds

HPAI viruses in
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1. Ecology and n'.*oru'!mn of influenza viruses:

interspecies transmission, antigen
genetic variation of influenza vir
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the lakes where migratory birds nest 7

Is the HSH1 HPAIV alone as a candidate of
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What is the best measare for the control of
avian influenza 7

Hokkaida University Research Center for
Zoonosis Control
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 3: Monday August 7, 2006 / 2:55pm-4:05pm

Summary of Plenary Session 3:
Emerging Infections and Global
Environment

Chaired by Tsukasa Seya

Professor
Graduate School of Medicine, Hokkaido University
E-mail: seya-tu@pop.med.hokudai.ac.jp

Speakers:

Robert G. Webster, Professor, Division of Virology, Department of Infectious Diseases,
St. Jude Children's Research Hospital, U.S.A.

Hiroshi Kida, Director, Research Center for Zoonosis Control, Hokkaido University

Drs. Kida and Webster mentioned influenza viruses with a variety of H/N combinations. This
virus species possesses eight gene segments which are interchangeable in host cells during
infection, some of them being virulent to human. The virus has many subtypes consisting of
one of fifteen HA and one of nine NA. Some of these subtypes are potential candidates for
future pandemic strains. In the case of H5N1 influenza viruses, ducks are playing a crucial
role in the continued evolution and spread of this type of avian viruses. The viruses become
non-pathogenic during adaptation in ducks but still highly pathogenic in poultry, ferrets,
felids and humans. The immediate control of the spread of H5N1 could be achieved through
the use of the antiviral neuraminidase inhibitors. Drs. Webster as well as Kida insisted on
why vaccines against the viruses should be provided before possible pandemic influenza in-
fection takes place. Dr. Kida introduced "Research Center for Zoonosis Control" founded in
Hokkaido University on 2005. The goal of this center is to prevent emerging zoonoses, design
vaccines for various influenza viruses and train specialists for control of zoonoses. The center
provides the 10 arrays of the program for education of students and researchers. For more in-
formation, see the homepage of this center:

http:/fwww hokudai.ac jp/gakubu/zoonosiscontrol/index html,



Hokkaido University International Symposium on Sustainable Development
Plenary Session 4: Monday August 7, 2006 / 4:20pm-4:50pm
Speaker

Understanding and Approach to "Sustainability" Science of
Fisheries

Teisuke Miura

Professor

Division of Marine Environment and Resource Sensing
Graduate School of Fisheries Sciences

Hokkaido University

E-mail: teimiura@fish.hokudai.ac.jp

According to FAO's reports, currently, approximately 44% of key fish species are being ex-
ploited at their maximum, 16% are overexploited with no room for expansion, and 6% have
been depleted. These figures show that world's aguatic resources are unsustainably, not
sustainably, used. Japan imports approximately 40% of fishery products consumed in the
country. Now, demand for marine products in Japan cannot be met without imports. The in-
ternational community has started to see that Japan, a major importer of marine products, for
example prawns and shrimps, has been indirectly facilitating the destruction of the environ-
ment in developing countries.

In these circumstances, how should we consider sustainable fisheries? Considerations that we
need to make in considering global sustainability of Japan's marine-product supply are: @
the establishment of global supply system; 2ithe securing of stable supply and safety of im-
ported fishery products; and @the establishment of partnership with importing countries.
This paper, based on "Fisheries Research and Technical Development Strategy,” a report that
proposes new basic policies for fisheries of the 21st century, introduces the current status
and problems of Japan's fisheries industry.

However, there is currently no clear definition of "sustainability of
the fisheries industry.” In this paper, [ attempt to establish it logi-
cally. There are various ways to interpret the word
"sustainability." Japan for Sustainability (JFS), for example, con-
siders sustainability as from five basic compositions: (DResource
and Capacity, @Faimess across Time, @Faimess across Space,

@Diversity, and GHuman Will and Networking.
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Based on this JFS's concept, the author fist discuses sustainability of the fisheries industry
and then examines the "sustainability” science of fisheries-theme of this lecture-more specifi-
cally, @new logic of the "sustainability” science of fisheries, @educational philosophy of the
"sustainability” science of fisheries, and @problems of the "sustainability” science of fisheries.
Also, a framework for practice is proposed using concepts of "backcasting" and
"benchmarking."
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Hokkaido University International Symposium on Sustainable Development
Plenary Session 4: Monday August 7, 2006 / 4:50pm-5:30pm

Speaker

Strategy towards Achievement of Sustainable Agriculture
for Food, Energy and the Environment in the Age of the
Globalization

Nasir El Bassam

Director

International Research Centre for Renewable Energy (IFEED),
Germany

President

International Council of Sustainable Agriculture (ICSA)

E-mail: ifeed@t-online.de

Agrieulture is the foundation of all cultures, economic advancement and human dignity. Also,
Agenda 21 of the Rio de Janeiro Conference in 1992 put significant emphasis on agriculture
as a key for intra-and intergenerational equity.

Today we face immense pressure in the global environment resulting from industrial emis-
sions of greenhouse gases, the continual growth of the world population and the depletion of
natural resources. The recognition of the necessity for actions and the intention and the will
are vital evolutionary steps towards sustainability.

Food security is often undermined by factors such as water availability, land distribution,
poverty, and environmental degradation. Among the major food security threats on the hori-
zon are climate change, the loss of diversity of plant and animal species and the rise of food
borne illnesses.

The key concept is to promote the conservation and the sus-
tainable use of natural resources, which allows long term
economic growth and enhancement of productive capacity,
along with being equitable and environmentally acceptable.

In order to meet challenges, the future energy policies should
put more emphasis on developing the potential of energy
sources, which should form the foundation of future global
energy structure. In this context, the FAO in support of the
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Sustainable Rural Environment and Energy Network (SREN) has developed the concept of
the Integrated Energy Farms for the optimization, evaluation, and implementation of sustain-
able food, water and energy production systems in rural communities,

[ERIFE), Bappro.Hokbalde Univessty, Jagan, 7-3 Lugust 3006

Strategy towards Achievement of Sustainable 2
Agriculture for Food, Energy and the Environment in
the Age of the Globalization

Introduction

N. El Bassam
Iaternational Risearch Ceatre for Reaewable Energy
International Comncil of Sustainable Agriculiure (ICSA)
Fum Krihenfeld 3, D-31275 Sievershausen, Germany
Tel.: +49 S175 FB05R0, Mobile +49 170 3254300, Fax :#49 5175
302TE6 E-Mail cifeed @ t-online.de wwwifved ong

Sustainable development has been The key concept is to promote the
defined by the World Commission on conservation and the sustainable use
Environment and Development in, of natural resources, which allows
*Our Common Future” (Brundtland, long term economic growth and
1987) as a strategy that meets the enhancement of productive capacity,
needs of the present without . along with being equitable and
compromising the ability of future environmentally acceptable.
generations to achieve their own

requirements.

Basic Reasons for unsustainable

Sustainable Development Systems

ok, MY, Uty

Such systems must be:
“resource-conserving,
socially supportive,

commercially competitive,

and envirgnmentally sound®




Energy, Environment and
Development ﬁ;

1. Primary energy sources are limited and
mainly non-renewable and not sustainable

2. Excessive use of fossil fuels causes serious
damage to the environment and climate

3. The world, mainly the Developing Countries,
is facing a period of uncertainty and
changes = depopulation of rural regions
and decreasing farmer’s income
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Agriculture is the foundation of all
cultures, economic advancement and
human dignity. Also, Agenda 21 of
the Rio de Janeirc Conference in
1992 put significant emphasis on
agriculture as a key for intra-and
intergenerational equity

Availability of Basic Needs
- Global Context- g

= More than 2 billion people have no access to

modemn energy resources

= Maore than 800 million suffer from hunger and

malnutrition in Africa, Asia, Latin America and even
in Europe and USA

= QOne and half billion people suffer from a shortage

or inadequate supply of water

Current polices could lead the increasing conflicts
over scares resources (energy, water and food)

Poverty is rural

» 2.8 billions of employees eam less than 2 US per
day

= 1.4 billions of the employees eam less than | US
per day

+ Only 300 persons possess more than 3 billions of
the world population

+ Most of poor peoples are living in rural regions

(Davas 2006)

World s poorest people suffer the
most because:

Their narrow margin of survival
Lack of access to technologies
Wulnerability to natural hazards and

Fragility of the ecosystems in which they are
concentrated

L]
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Fundamentals of sustainability in =
agriculture g

Climate

Soil & Water

Ecological Footprint 2004

[million glabal hectares)

China india  Europe  Japan (NET)

World population growth and respective per capita
cultivated area From | 950-2050 (source: Future, 1998).

Correlation between energy input and availability of
food as calorie supply (FAOD, 1995)
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Cropland per person in the year 1989 and estimated for
2025 {World Resource lnstitute, 1950)
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Global Water Availability

1) Approximately 3% of the world water resources
are freshwater. Only 0,69% is available for human
needs

2 Huge differences exist in water requirements for
the different food preduction chains (water use
efficiency)

Water availability p.p. in selected areas in the years
1970, 1990 and estimated for 2000 (source: FAOQ).

The amount of waler i liters necessary o produce one
kilogram of food (Water Education Foundation)
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Feed requirements for meat production
{source: Future, 1998).
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Global Biomass for Food, Energy
and Energy &
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The Solution:
System Integration

N

United Nations FAO-SREN
Strategy towards Achievment
of Susainable Development

The Concept of the z
Integrated Energy Communities
{IEC)

The Concept of Integrated =
Energy Farms and Communities -~
{IEF)
= Farming system with cptimal energetic, water and
food autonemy with export possibilities

= Combination of different possibilities of non-polluting

= Thie IEF concept i3 especially gquakfied for
decentralised living areas and kslands

s Imtegrated Energy Farms comprigse of compartmanty
far growing food cropd, vegetable, fruit trees, annual
and  perenmial m:?v amdl short rotation
forests, along with wind and solar energy wnits

+ The concept should comprise varicus modeli for
diffgrent climatic rones and regions

Pathways of the Integrated Energy
Communities for Sustainable Development
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Systems and Technologies
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Project Adolhpshof, Germany

Conclutions

Dialogue, cooperation and research
are the tools to overcome the major
challenges of humanity and to ensure
the sustainability for current and
future generations.

new developments and technolagies supporting
sustainable systems should be transferred to the
end users ensuring linkage between basic
research and applications.

We a5 must bear the responsibility to understand
the earth as an integrated whaole.

We have to évaluate the impacts of our actions
on the glebal environment in order to ensura
sustainability and to avoid future disruption 1o
natural life cycles.

We are one earth, one humanity and one future, We
have to change our way of thinking from:

"I, HERE and NOW™ ta:
"WE, EVERYWHERE for TODAY and TOMORROW™.

Finally, it is our responsibility to foster public
education and gutreach programs to promaote
awareness of ecological, bislogical and organic
production systems at all lavels of society.

We should act now while we still have the choices

Global Economic Powers
(Davos 2006) z

1. USA

2, Japan
3.Germany
4. China
5.France
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Publications:

- Energy Plant Spieces- Their Applications and
Impact on Environment and Development.
JamesdJames Science Publishers, 1998

- Integrated Renewable Energy for Rural
Comnrunities- Plannining Guidlines,
Technologies and Implementation. Elsevier
Publishers, 2004

“When things are investigated, the knowledge is
extended.

When knowledge is extended, the will becomes
sincere .

When the will is sincere, the mind is correct.

When the mind is correct, the self is cultivated.”

Confucius

Thanks to the Hokkaido Universty!
Thank you for your attention !
www.ifeed.org

E-mail: ifeed@t-online.de




Hokkaido University International Symposium on Sustainable Development
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Speaker

The Sustainability of Bio-production Systems

Mitsuru Osaki

Director, Sustainability Governance Project, Hokkaido University
Professor, Research Faculty of Agriculture, Hokkaido University
E-mail: mosaki@chem.agr.hokudal.ac.jp

The present high productivity levels enjoyed by modemn agronomy have largely been attained
through intensive land management practices such as the vigorous application of fertilizers,
fungicides, pesticides and herbicides, improved tillage and irrigation techniques, mono crop-
ping, mechanization, and so on. However, these activities are becoming increasingly difficult
to sustain due to 1) soil degradation and environmental pollution, 2) reduced oil production,
and 3) climate changes. In this paper, I would like to discuss how to guarantee the sustain-
able development of human societies by proposing new biomass production fields, for which
highly detailed models must be constructed via a systems simulation approach, and by devel-
oping sustainable cultivation methods as follows.

(a) Development of integrated and detailed models for sustain-
able biomass production: There are three compelling reasons why
such detailed models are necessary for achieving sustainability.
The first is to integrate the fragmented pieces of knowledge we
have accumulated so far. The second is the process of establish-
ing goals - namely, how the systems models may contribute heu-
ristically. The third is using model simulations to evaluate levels
of sustainability. Highly detailed models of food and biomass
production systems must involve every activity related to the pro-
duction and utilization of biomass, namely rhizosphere and
phytosphere control, pest and disease management, ways of utilizing unavailable and/or
wasted biomass, pollution monitoring, economic issues, and so on.

(b) Development of monitoring and risk management systems for food production fields: We
are currently facing several important problems brought about by highly developed technol-
ogy. Severe problems with residual chemicals and the flow of pesticides and chemical

4z




fertilizers exist in both agricultural and natural systems. For these reasons, we need to de-
velop new monitoring systems and provide the governance to regulate them.

The Sustainability of
Bio-production Systems

Mitusrs CSAKL, PRl
Dirgetor of of Hokhaida

Univeemay
Prof. of Bescarch Faculty of Agriultuee & Gradue School of Agradurs
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Degradation of forestry and soil
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What is Rhizosphere regulation ?

Strategy 15 Root exudation
Strategy 11z Symbiesis with microorganisms

Why can not rhizosphere study develop 7
Soil is black box.

Why?

Strategy I: Root exudation
Organic aclds exudatlun

Matrix for microorganisms:
Charcoal
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