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The research is based on the conception of
sustainable development and circular economic, refers
to describe the process of make an environment-
friendly, complete degradation of biomass material
from the agricultural waste rice straw as raw material.
The making process of biomass board was cutting,
soaking, refining, forming and drying. As a result, 5
pieces of biomass boards were made successfully under
5 kinds of experimental conditions. In addition, the
densities and moisture contents of biomass boards
were measured. The density was in the range of
0.785g/cm’-0.849g/cm”’. The moisture content was in
the range of 5.259%-7.169%.

In order to investigate the appliance scope of
biomass board, experiments measured mechanical
properties which were three-point bending test and
tensile test were carried out in this study. The
experimental results show that the rupture stress of
bending test was in the range of 9.73MPa-20.28MPa
and the rupture stress of tensile test was in the range
of 6.43MPa-10.89MPa. The results of this study
showed that the biomass board was made
successfully using the proposed method without any
chemical adhesives or chemical reagents and the
biomass board had enough mechanical strength.
And then, this study further explored the heating

temperature influence of the strength of the biomass



board. The experimental condition was that the
pressure was the same of 5MPa but the heating
temperatures were 110°C, 130°C, 150°C, 170°C,
190°C. The results of this study showed that the
densities were in the range of 0.83 g/cm’-0.91 g/cm® ,
the moisture contents were in the range of 3.78%-
7.00%, the rupture stresses of bending test were in the
range of 13.35MPa-19.62MPa and the rupture stresses
of tensile test were in the range of 3.00MPa-17.22MPa.
The results indicated that heating temperature affected
the strength of the biomass board. The rupture stress
increased with the increase of heating temperature. In
addition, the effect of different fiber length on
mechanical properties of biomass board was
investigated. The fiber length Omm<SF<2.0mm,
2.0mm<MF<4.0mm, 4.0mm<LF<5.6mm. As in the
above experimental conditions, the pressures were

2MPa, 3.5MPa, 5MPa, 6.5MPa, 8MPa and heating

temperatures were all 110°C. In the bending test, the
SF biomass boards’ rupture stresses were in the range
of 15.15MPa-45.03MPa and the LF biomass boards’
rupture stresses were in the range of 8.85MPa-
35.97MPa. In the tensile test, the SF biomass boards’
rupture stresses were in the range of 6.32MPa-
33.11MPa and the LF biomass boards’ rupture
stresses were in the range of 4.54MPa-11.80MPa.
From the result of this study, the rice straw
biomass board was made successfully using the
proposal method. The biomass board made in this
study 1is biodegradable and has enough mechanical
strength, which is an environment-friendly material.
Above all, the biomass board can replace wood
products and plastic products in some place, and has
broad application prospects in the production of

plastic film, packaging, and building insulation.
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animals in closed recirculating system
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The role of global oceanic evaporation on Sahel rainfall from 1950 to 2012
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The Sahel region, the area of western Africa
between 10 and 20 N, commonly suffers from severe
drought and is synonymous with unstable climate.
Many studies have shown that rainfall varies greatly in
the Sahel. Over the last fifty years, the climate change
has been observed in many parts of the globe. From
1970 to 1990, the Sahel has experienced a drought area
through its low rainfall that promotes the degradation
of the environment. Recently, the rainfall in the Sahel
region seems to be recovering but the land is still dry.
Folland et al. (1986) established a relationship between
Sahel rainfall and hemispheric disparity in sea surface
temperature (SST) on multi-decadal time scales, such
that when SST is higher (lower) than normal in the
southern hemisphere (SH) and lower (higher) than
normal in the northern hemisphere (NH), the Sahel is
drier (wetter) than normal. Several studies have shown
that the Indian Ocean, the North and South Atlantic,
the SH oceans and the Mediterranean Sea have, alone
or together, some kind of remote influence on the
distribution of Sahel rainfall.

Between 1950 and 2012, summer (rainy season)
rainfall in the Sahel changed from a multi-decadal
decreasing trend to an increasing trend (positive trend

shift) in the mid-1980s. We found that this trend shift

1

was synchronous with similar trend shifts in global
oceanic evaporation and in land precipitation in all
continents except the Americas. The trend shift in
oceanic evaporation occurred mainly in the SH and
the subtropical oceans of the NH. Because increased
oceanic evaporation strengthens the atmospheric
moisture transport toward land areas, the synchrony
of oceanic evaporation and land precipitation is
reasonable. 10 Surface scalar winds over the SH
oceans also displayed a positive trend shift. SST
displayed a trend shift in the mid-1980s that was
negative (increasing, then decreasing) in the SH and
positive in the NH. Although SST had opposite trend
shifts in both hemispheres, the trend shift in
evaporation was positive in both hemispheres. We
infer that because strong winds promote evaporative
cooling, 15 the trend shift in SH winds strengthened
the trend shifts of both SST and evaporation in the
SH. Because high SST promotes evaporation, the
trend shift in NH SST strengthened the NH trend
shift in evaporation. Thus differing oceanic roles in
the SH and NH generated the positive trend shift in
evaporation; the southern Indian Ocean and the
eastern Pacific Ocean play the key role in Sahel
rainfall variation, however, the details of moisture

transport toward the Sahel are still unclear.
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Rural Socio-Economic Development: Sustainable Agriculture Dependent on

Utilizing Regional Resources Comparing Japan and Thailand.
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Among the big problems in the rural communities
of Asian Countries are both declining and aging. Both
Japan and Thailand government have implemented
various policies to revitalize socio-economic
development in rural areas. Thus, the study of
utilizing local resources to revitalize rural areas from
Japanese and Thai experiences is necessary. This
research aims to examine utilizing local resources to
revitalize rural areas in Japan and Thailand
regarding how to revitalize rural areas and what
factors are important. This study has been carried
out using qualitative research methodology including
employing documentary analysis, in-depth interviews,

and participatory observation in the field.

Many countries tried to implement various
policies. Thai OTOP community enterprises follow
Japanese OVOP community enterprises, with the
understanding that Thailand adopted the OVOP
concept for use in its own community economic
development. It is not clear whether the OTOP
movement in Thailand can solve the rural and urban
community poverty and unequal income distribution,
but it seems likely to be able to increase local social
capital. Successful OTOP entrepreneurs whose
businesses progress sustainably will inevitably

develop social capital. They can develop human

Ve a=d
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resources and knowledge management, which are the
most important factors in strengthening communities

to be self-reliant and sustainable.

The study of agricultural farm park (Moku Moku
farm) is in Iga city, Mie Prefecture followed the sixth
industries agriculture policy of Japan government.
This policy is a key to revitalize rural areas. The
result founded that there are three major factors
contributing to long-lasting community enterprises.
Firstly, community products should be locally
initiated based on sufficient local resources. Secondly,
community products should have a strong local
cultural base and unique characteristics of the area.
Thirdly, the production, development, and marketing
of local products should be carried out through a
unified network among farmers, cooperatives, local
government, local Chambers of Commerce and
Tourism Associations, local tourism associations,

universities, and consumers.

The ability of Moku Moku Farm to compete with
other big businesses is not limited only in raw
agriculture products. The successful Moku Moku
Farm has ventured into farm products processing
business and creative tourism. Such development give
their business high value-added to their products.

Thus, it is clear, Moku Moku Farm has become a
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successful model of community enterprise, utilizing the
strategies of farm product value-added, community
based, green business, cultural and social capital and

local government subsidies.

Organic farming is one of the survivals for rural
communities both in developing and developed
countries. Organic farming applied community-based
solutions to create business activities using local
resources - human resources, natural resources, and
socio-cultural resources in their efforts to establish
community-based businesses. Organic farming way is
not only one alternative for rural socio-economic
development, but also can revitalize rural community
especially able to bring young generation back to
hometown, increase per capita farmers income,
decrease field abandoned and so on. Moreover,

organic farming way can develop relationships among
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family members and between families and can

protect environment.

In Thailand, the attempt to define the rural areas
and agricultural community problem for revitalizing
was more than 4 decades. This study found various
best practices of Japanese experience, especially the
modern agricultural management and farmers
aggregation by implementation smart village in Thai
society. To create Smart Village should be based on
kinship, physical and historical as socio-cultural
capital in particular small communuty. The key
factors of smart village is community-based, farmers
aggregation, modern technology, relationship between
community members, innovation and creativity, and
modern agricultural aanagement. Thus, it is an
ongoing challenge in Thailand to find alternative ways

to revitalize a Thai society in rural areas.

(Improvement of production method for high-quality ‘Kabuse-cha’ and

study on useful components of tea leaves on bone health)
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e Study on Smart Condition Diagnosis Based on Feature Extraction and

Pattern Recognition for Plant Machinery
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In recent decades, rapid technological progresses
carried out in industrial and agricultural area.
Machinery and manufacturing process became
automatic, integrated, precise, and effective.
Unplanned stops or defects of equipment or
components will lead to unfavorable impact in the
availability of systems, the safety of operators, the
efficiency of the production, and the environment.
The need of condition monitoring and fault detection
of rotating machinery is critical and extensive. If
problems of plant machinery can be diagnosed at an
early stage, equipment and components can be

better protected from the danger of breaking.
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The procedures for fault diagnosis can be roughly
divided into the feature extraction step and the
pattern recognition step. Effective feature extraction
analysis can acquire useful information from large
amounts of raw data and facilitate fault diagnosis.
Pattern recognition is the key point for the realization
of modern fault diagnosis, which is more automatic
and adaptive. This thesis focuses on the smart
condition diagnosis based on feature extraction and

pattern recognition for plant machinery as follows:

(1) Feature extraction includes canceling noise and
calculating symptom parameter. Operating
conditions of different machinery are vary widely,

therefore the fault detection for plant machinery is
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complicated. When energy generated during
operation is weak, the component defect signals and
the related fault symptoms can easily be buried
under machine operation noise and go undetected.
Effective methods for feature extraction must be

used for processing the raw data.

a) In this thesis, an adaptive filter method called
SF, and a novel application of wavelet package
transform (WPT) for feature extraction in fault
diagnosis are introduced. Initial SF composed by
genetic algorithm (GA) and statistical tests in the
frequency domain. Because of the processing time
cost, a speed algorithm of SF is proposed by

introducing selecting discrimination index (SDI).

b) After noise-cancelling, symptom parameters (SPs)
will be calculated to reveal the feature of signals.
Dimensional symptom parameters (DSPs) and non-
dimensional symptom parameters (NSPs) commonly
used for diagnosis are represented in this thesis.
DSPs can express the magnitude of signals, NSPs can
reflect the shape of signals. However, other special
symptom parameters (SSPs) must be introduced to
detect the specific type of failure with an
appropriate accuracy. This thesis proposed SSPs for
roller bearing and structure fault of rotating

machinery. Moreover, the methods to obtain

integrated symptom parameters (ISPs) with good

performance are proposed and explained.

(2) Recent progress in computational intelligence,
sensor technology and computing performance
permit the realization of pattern recognition
technique in fault diagnosis. This thesis presents
pattern recognition methods for fault type
identification in plant machinery fault diagnosis.
Since lots of classification methods are based on
distance, this thesis introduced the briefly theory of
Euclidean Distance (ED) and Mahalanobis Distance
(MD). In addition, the development and application
of new research methods, including decision tree,
principal component analysis, ant colony
optimization, and canonical discriminant analysis for
pattern recognition in fault diagnosis are also be

discussed.

(3) In order to verify the effectiveness of the
proposed methods, verification experiments are
conducted on different objects, which are widely
used in industrial production. The experimental
results of fault diagnosis for a centrifugal pump
system, gears in turbine machine, centrifugal blower,
and roller bearings in low speed rotating machinery
are represented and discussed in the thesis after

explanation of the theory.
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(Research and development of antibody production using Cyprinidae)
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Landform Effectiveness Assessment for Flood Mitigation in Flood Plain

behind the Brahmaputra River
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The flood plain of the Brahmaputra River was
suffered by cyclones with storm surges and Greater
Dhaka and surroundings have been affected by the
severe floods. The flood vulnerability is still high
because of their geomorphologic location in the
study area. In the view of engineering prevention
works, the central government has been
implementing risk reduction in Greater Dhaka to
protect against sea level rise under the rapid
population increasing. Considering social problem
with disaster, structure measures with early warning
system was strongly recommended for regional
planning, however, flooding risk reduction should be
needed on this fluvial plain plannning with non-
structure measures. Re-evaluation of both structure
and non-structure measures is demanded in this
study area and reviewed the previous papers of
disaster risk assessment, the new flood mitigation
idea should be necessity. The objective is to clarify
the stage of disordered land use change, to assess
socio-economic change and to prove micro-landform
effectiveness for flood mitigation in this fluvial plain
after the structure measure in Greater Dhaka. In this
study, remote sensing data between 1989, 1999, 2009
and DEM data are key data for clarifying land-use
change and the geomorphologic land classification

mapping. The micro-landform classified utilized
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satellite data was prepared for the ground truth. Arc
Map 10 was used for analysis of land cover change
with statistical data. Socio-economic factors were
processed with former disaster prevention and flood
records considering physical condition.

The research results are as followings;

1) Land covers change; The disordered urban land
use in Greater Dhaka has been expanded by 129
during 1989 to 1999, and 229 from 1999 to 2009 and
urban sprawl pushed decreasing agricultural land
use which resulted in losing flood buffer zone under
huge cyclone and storm surges. The population of
ignorant disaster has been increased by 509 in urban
land use area and the relationship between urban
growth and population increasing was inspected for
the finding of strong correlation.

2) The relationship between landform and flood risk
on landform; The fluvial factors as meandering
paleo-channels, back swamps played a pivotal role in
built-up zones and urbanization initially occurred in
the elevated areas. Once all the elevated lands
developed, the land rising demand in urban sprawl
expansion has been generated by transformation of
low-lying farmlands and water surface, flood
magnitude differences between urban and sub-urban
areas have been diminished as flood return period
increased. After the flood return period calculation,

the following results were clarified that a) 80% of a
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common flood, flood magnitude was four times
greater in urban than sub-urban area, b) for
27%built up land use condition in 1989, c¢) the
percentage of average annual rainfall for I-year
return period was 136mm and for 479, built up
condition in 1999, the percentage of average annual
rainfall for 5-year return period was 198mm, d) It
was observed that in 2007 for 40year return period it
was 240mm. According to the calculation, e) urban
area had higher flood magnitudes up to two years
return period compared to sub-urban areas, and this
trend continued for five and 10 years return period
floods. f) Flood magnitude differences between
urban and sub-urban areas diminished as return
period increased. g) For 279% built up land use
condition in 1989, the percentage of average annual
rainfall for one year return period was 136mm and
for 47% built up land use condition in 1999.
Furthermore, the farmland where is elevation
ranging below three m has rapid disordered land use

changing and increase built-up area is due to
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shrinkage of transformation into the residential and
commercial zone in recent 30years.

3) Socio-economic change; the past development
project for strengthening prevention got the
following problems that Greater Dhaka has its flood
management policies which are involved in
structural measures as embankments, floodwalls,
pumping stations and land use without appropriate
capacity of pumping. In this study, socio-economic
status of living people inside and outside of floodwall
in Greater Dhaka has been changed. Regarding new
disaster risks by advanced these construction
measures, the author found that disaster prevention
and mitigation system should be needed by the new
regional planning with non-structural measures
including the new land use policy to strengthening
society against the flood. In conclusion, the author
indicated that the appropriate land use policy for
mitigation should be needed for regional linkage

with satellite cities.

(Studies on the Control of Marine Bacteria using Chlorine-Based Oxidizing

Agents in Cleaning and Disinfection Processes)
MXBEES TH A K- R
k- e RIER
A AR B

E B

FSlE, KFEMTIEZIICD ET 2 BNEE
ERICEBT Bt - RABENOREtZzHNE L
T, BMINCHEE S NIEERRBILAITH %
KRAEEB ST MU UL (NaClO) B XU HitE#
fgF NV 7 L (NaClO,) Ok FL i 351 % 1
FAB& I DfigtBH & 2R 0 75 R Hdlt O BAFEICHL D A1
AR TH %,

i W (HCIO; pK.=7.5) & Hilk £ (HC1O,;

pK.=1.9) X5 TH O, KIAHKD pHIIKTE L
TIEfEEET! (HCI0, HCIO,) & 1 4 > (ClO,
ClO,) DFERHAGNENT 5, AW T,
HCIO & HCIO, O fi# B IRRE D 2k & Ve « BRI
SIROHRRBERICEHL, pH 28 & L TIEH
B oMz ED Iz, iz, ViE - REREK
ZHFICHREID® 5, BN EAIC K - TR
TNz ehn, vrE - BERICKIETIRED
508 T SR P AN I AT U 72



20

N EH RO IREN B EE T H 2 Vibrio
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&, EICKD 6~7 5% HCIO IZxfd 5 itk
MuLd s RPN L,

BT, NaClO K O & R KA TH %
NaClO, %= | W\ T, V. parahaemolyticus |Z *f 3~ %
NaClO, D 1A %)) 3 72 38 [ 5w I IS i A L 7z pH
4.0 LN D NaClO, KA I & HE 22 E 1 o I il
HERY HCIO, MWMF(E L, WRRIFGE & & &Iz
D@ BLIEE (ClO,) ICE#E N TIKER
Nokbnsd, ZT T, ClO, B ERLEW pH 4.0
~6.5 O T LI SR (100~2,000 ppm) D
NaClO, /K5 7z Fi 8 U CRREEH Z i\ T, Z
DOFER, NaClO, /KA DR 111 pH MMEWIZ E
WRIT BT, E2FFEANTFHIEMREER HCIO,
THsHT L, 5tk NaClO, KIEHAY, Pseudomonas
JB7Z21Z U & LI OME IS U TEREM R Z
RS T eRMER LTz, Fiz, V. parahaemolyticus DF%
R DS D N7 — R R S E #& Arrhenius
RIDOWREARAF 2R L, RN OEE oL F—
(Ea) 1& 435 kJ/mol IR SN, RRFHEIE 10°C 1
ICH 18 58N % T LR Lis (B BHEE),

mBIC, AT Y LAMBIIC IS LIex Ny
B L V. parahaemolyticus 7 Nt H1C NaClO, D15
R FERR NIRRT UTzo 7 DOF5R, NaClo, /K
B OEHEI1E, pHMEWIZ EHAKL (HCIO,
DN T, Big U2 287 I EKs v F
WKARENT VB 2R LIz, Z2NTEB
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