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Probiotics are known in some of lactic acid bacteria (LAB) and bifidobacteria strains,
described as living microorganisms that confer a health benefit to the host. Also, the study of
probiotics is important to the fields of health care and dairy food science. On the other hand,
Mongolia is one of the world's traditional dairy countries. Mongolian dairy products include
many unique products used several types of milk from domestic animals including cows, sheep,
goats, yaks and horses. Because Mongolian dairy products might contain many kinds of LAB
and other microorganisms, they are interesting to researchers of LAB microbiota and should
yield probiotic LAB candidates strains. But, few reports have focused on them. Therefore, in|
this study, I focus on Mongolian dairy products as a bioresource of probiotics,

I collected 66 samples classified into five kinds of traditional Mongolian dairy products,
from which 543 LAB strains were isolated and identified. In the identified LABs, the species|
that frequently described not only from the dairy products but also from the environment such
as the silage were observed. Furthermore, all LAB isolates were screened for tolerance to low
pH and bile acid, gas production from glucose, and adherence to Caco-2 cells. In vitro, I found
10 strains possessing probiotic properties, and identified them as Lactobacillus (L.) plantarum
or L. paracasei subspecies, based on 16S ribosomal DNA and carbohydrate fermentation]
pattern. These strains were differentiated from each other individually.

Of the 10 probiotic LAB, L. paracasei paracasei 06TCal9 strain was deemed to be the
most promising of the candidate strains for use in developing yogurt. To determine if the
06TCal9 strain reaches and survives in the intestine and to evaluate the effects of the 06TCal9
strain on the human bowel and intestinal environment, I conducted a randomized, double-blind,
crossover study with 46 young, healthy women who consumed either the 06TCal9 strain or
control fermented milk. The 06TCal9 strain was observed from the Lactobacilli colonies from
cultures of feces of subjects who consumed the 06TCal9 fermented milk, suggesting that this
strain was able to reach and survive in the human intestine, After consumption of eithey]
fermented milk, the subjects’ defecation frequencies were significantly increased. However,
subjects who consumed the 06TCal9 fermented milk also exhibited significantly improved
defecation characteristics, particularly regarding fecal shape and color, compared to those of
the control group, indicating that the 06TCal9 strain was superior for use as a probiotic to
regulate the human intestine favorable. I presumed that the mechanism of action was through
an increased level of L-lactic acid produced by the 06TCal9 strain and/or an increased number
of Lactobacillus and Bifidobacteria in the intestine after the ingestion of 06TCal9 fermented|
mitk,




In another study, to evaluate the immunomodulatory activity of the 10 probiotic strains from,
traditional Mongolian dairy products, 1 assessed the effects of the sirains on T-helper (Th) 1
cytokine production in a mouse macrophage cell line and spleen cells and mouse natural killer]
(NK) activity after administring the strains to mice. The results showed 4 of the 10 strains
promoted Th1 cytokine production. Furthermore, the administration of the L. plantarum 06CC2
strain, one of the strains that enhanced Thl cytokine production, resulted in the highest level of
mouse NK cell activity of the 10 strains. Therefore, the 06CC2 strain was expected to have
superior immunomodulatory activity for the host.

I also assessed the immunomodulatory activity of 10 probiotics sirains from Mongolian|
dairy products on influenza virus (IFV) infection in relation to their efficacies in IFV infected
mice. Oral administration of boiled 06CC2 strain, one of the 10 LABs, was significantly
effective on not only the symptoms of infected mice but also reducing virus yields in the lungs
after infection without toxicity. Also, I found that 06CC2 was suggested to alleviate influenzal
symptoms in mice in correlation with the augmentation of NK cell activity associated with the]
enhancement of interferon -a and Thi cytokine productions through intestinal immunity and the
reduction of tumor necrosis factor -a in the early stage of infection. Therefore, the 06CC2 strain
exhibited immunomodulatory activity in IFV-infected mice, resulting in the alleviation of IFV|
infection.

. Consequently, I collected the traditional Mongolian dairy products and investigate the
diversity of LAB strains isolated from them. The results showed that 10 strains possessed
probiotic properties. In those strains, 1 found a L. paracasei paracasei 06TCal9 strain that
reached and survived in the intestine and regulated the human bowel and intestinal environment
favorably. Moreover, L. plantarum 06CC2 strain had superior immunomodulatory activity nof
only in healthy mice but also in IFV-infected mice, resulting in the alleviation of IFV infection.
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The increasing popularity of organic farming has increased the demand for good quality compost
that is easy to handle and accelerates plant growth. In this study we compared the quality of
composts prepared from commercial cattle manure with or without a microbial additive mixture
containing thermophilic bacteria. Temperature and microbial activity (measured by ATP levels)
during the first-phase of composting were higher in the compost with the microbial additive (AC)
than in compost with no additive (NAC), possibly because of increased thermophilic bacterial
activity. Moisture percentage and C:N ratio were lower in AC than in NAC. Application of AC in
Swiss chard (Beta vulgaris var. cicla) cultivation resulted in higher SPAD values and
photosynthetic activity. Swiss chard leaf yield and nutrient contents in each of four cuts and their
cumulative were also higher with AC than with NAC.

~ Unamended soil and soils amended with AC or NAC were 1ncubated at 25°C for 125
days. Incubated samples were analyzed for colony forming units (CFU), intracellular adenosine
triphosphate (ATP), and N content (NH4" and NOj). In soil amended with AC, microbial
population and activity increased during the first 13 days of incubation and were nearly constant
after 22 days of incubation; N mineralization ‘increased rapidly during the first 13 days of
incubation, and remained enhanced throughout the rest of the incubation period; significant
correlations were found between CFU and ATP (r = 0.659), N mineralization and ATP (r =
0.755) and N mineralization and CFU (# = 0.663). The increased microbial population in
AC-amended soil might have influenced the microbial activity (ATP) which in turn led to h1gher
N mineralization,

I examined the effects of AC and NAC on seed germmatlon and root elongation.

Komatsuna (Brassica rapa var. peruviridis) seeds germinated in AC had higher relative root|.

length and seed germination rate than those planted i in NAC, suggesting that AC is the better
fertilizer.

Compost extract prepared from low-moisture AC (prepared in composting apparatus
inside the compost depot) was evaluated as a fertilizer in comparison to AC and chemical
fertilizers. Swiss chard was cultivated in pots with six different fertilizer treatments and four
replications, with no fertilizer as control. Each fertilized treatment received 2.5 g-N pot™ from
basal dressing with either 3/3 AC, 1/3 AC+ 2/3 compost extract, 1/3 AC + 2/3 chemical fertilizer,
2/3 AC + 1/3 compost extract, or 2/3 AC + 1/3 chemical fertilizer. The yield of Swiss chard
leaves, N uptake, SPAD value, and leaf photosynthesis activity with 3/3 AC were similar to those
with 2/3 AC+ 173 compost extract. With the organic treatments, significantly lower leaf yield and
N uptake at the 4™ cut showed the need for top dressing with nutrients to continue the growth and
further harvest of Swiss chard. Analysis of the soil after harvest of Swiss chard revealed that
chemical fertilizer application resulted in lower soil pH and higher electrical conductivity (EC) in
comparison to AC and compost. extract indicating the problem of soil- acidity and salt
accumulation with long-term use,




Another Swiss chard pot cultivation experiment was conducted to see the effects of
AC and compost extract as a top dressing fertilizer. This experiment consisted of seven
treatments and four replications, with 3/3 AC basal dressing as control. Each treatment received
2.5 g N pot™: two top dressings (once after each harvest) with either 1/3 AC, 1/3 compost extract,
or 1/3 chemical fertilizer on 1/3 AC basal dressing, or a single top dressing only after the omd
harvest with either 1/3 AC, 1/3 compost extract, or-1/3 chemlcal fertilizer on 2/3 AC basal
dressing. Swiss chard leaf yleld and leaf number at the 2™ and 3" cuts and the cumulative leaf
yield from plants top dressed with AC were similar to those from plants top dressed with compost
extract suggesting that AC can be used either as an organic top dressing fertilizer or as compost
extract. Swiss chard yield from plants top dressed twice was significantly higher than from plants
top dressed only once. Cumulative leaf yield from control plants (3/3 AC basal dressing) was
significantly lower than from those receiving top dressing, probably due to loss of N through
denitrification processes when all fertilizer was applied as a basal dressing. Dividing the total
amount of N applied as top dressing into several applications can increase yield, probably due to
reduced N loss.

The present study showed that the compost with microbial additive can be valuable
fertilizer for organic farming due to its favorable characteristics of low moisture, low C:N ratio,
high N content, speedy N mineralization and low phytoxicity. The low moistufe AC that was
developed can be both a good fertilizer and a good top dressing organic fertilizer,
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After the catastrophic damages of 2004 Aceh {tsunami in Indonesia, many
countermeasures both on structural and non-structural have been conducted to reduce
vulnerabilities against next tsunami disaster. Among those ‘efforts, non-structural
countermeasures such as drawing tsunami hazard maps and executing evacuation training with
using those maps are quite important because an appropriate evacuation could save residents’
lives under the tsunami disaster exceeding an assumed scale. On “non-structural
countermeasures, the allocation of evacuation places and the conservation of evacuation
networks are the most important assignment, and their appropuateness must be evaluated
objectively before they are opened to the public.

The aim of this study is to develop a simulation model for evaluatlng safety tsunami
evacuation in hazard area. The simulation model evaluates the appropriateness of shelters
allocation and evacuation network on Geographic Information System (GIS). The basic data in
this model are inundation area, inundation depth, ground elevation, allocation of shelters, road
networks and residential area. Digital data for GIS are insufficient in Indonesian local area, and
some data such as residential arca and road networks are obtained from satellite images. In this
study, a concept of service area is introduced in the model. The setvice area is defined as a
minimum area in which residents could evacuate until the first tsunami arrival. This study also
infroduces a concept of risk on evacuation networks depending on the road capacity, soil
condition, distances from hazard materials and slope. The level of the risk is estimated on each -
road network in tsunami hazard area.

The simulation model developed in this study consists of two models, one is a macroscopic
model and the other is a microscopic one. The macroscopic model evaluates the service area of
each shelter in tsunami hazard area with using network analysis on GIS. This model is suitable
for analyzing the appropriate location of {sunami evacuation places in large study area. The
model could evaluate the appropriateness of shelters allocation with considering the connection
of each evacuation network which has its own risk level. On the other'hand, the microscopic
model simulates each evacuee’s moving path and elapsed time from their original position to
the shelter with considering evacuee’s attributions such as evacuation speed. Repast Simphony
tool based on agent-based method is employed in this study, and it is put in GIS. The model
could also evaluate the appropriateness of shelters allocation and network connection in specific
district,
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Indonesia is located in disaster prone area and there were many major disasters such
as the tsunami in Aceh in 2004, the earthquake in Yogyakarta in 2006, the mudflows in
Sidoarjo Regency in 2006, the earthquake in Padang in 2009, and the Merapi Eruption in
Sleman Regency in 2010. These disasters caused large amount of damage and losses. The
various impacts of major disasters urged and strengthened the national government’s
commitment for disaster risk management (DRM). DRM has three activities: 1) disaster
risk reduction (DRR), 2) emergency response, and 3) recovery. :

Spatial planning is especially important for DRR in disaster prone areca because it
orients the reduction of damages and losses of people, property, and resources before a
disaster strikes. The Indonesian national government amended Spatial Planning Law
Number 24 Year 1992 (SP24/1992), to Spatial Planning Law Number 26 Year 2007 (SP
26/2007). With the implementation of SP 26/2007, municipal governments have to
improve their spatial plans within three years after promulgation of the Law. However,
many municipalities are still working for the improvement, and the situation of DRR in
the improved spatial plans is not evaluated yet. Thus, this rescarch focuses on DRR
activities in municipality.

This research aims to 1) analyze the changes and characteristics of SP 26/2007 for
DRR in the municipal spatial plan, and 2) analyze the installation of DRR in municipal
spatial plans under SP 26/2007, and evaluate the effectiveness of SP 26/2007 for DRR. To
evaluate the installation of DRR, literature overview, document analysis and
cross-tabulation analysis are conducted based on the field data, questionnaires, and
interviews with municipal staffs and consultants during 2008-2011,

This study consists of six parts. Chapter I is the introduction describing the
dissertation, background on the research, research objectives and problems statements.
Chapter II explains the research methodology and discusses the literatures about DRR in
spatial planning. And then, municipal spatial planning systems in European countries,
Japan, and Indonesia are briefly compared to investigate the installation of DRR in the
spatial plans. In Chapter III, problems on spatial planning caused by major disasters in -
Indonesia are analyzed. Chapter IV analyzes the SP 26/2007 and the legal framework of
DRR in spatial planning, Chapter V investigates the obstacles to the revision of municipal
spatial plan in response to DRR under SP 26/2007 and analyzes the installation of DRR to
the municipal spatial plan. And Chapter VI is the conclusion.
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For the first research objective, the literature overview, document analysis of legal
framework of DRR and comparative analysis among the municipal spatial plans of
Sleman Regency, Sidoarjo Regency and Padang Municipality under SP 24/1992 are
conducted. The Chapter IT and Chapter Il reveal that: 1) The problem of application of
DRR to municipal spatial planning can be divided into two types: a) internal problems:
dack of spatial data, lack of municipal government interest in the installation of DRR in
the spatial plan and inconsistent implementation of land use plan, and b) external
problems: lack of consultant capacity, lack of definition of DRR for SP 26/2007. And the
Chapter IV reveals that 2) the DRM framework in Indonesia is integrated and synergized
with the development plan, spatial plan and other Indonesian national plans.

For the second research objective, in the Chapter V, the cross-tabulation analysis
and document analysis of the municipal spatial plans of Sidoarjo Regency, Yogyakarta
Municipality, Padang Municipality, Pasuruan Municipality, Malang Regency, Sukamara
Regency, Lumajang Regency, and Probolinggo Regency under SP 26/2007 are conducted,
This chapter reveals that: 1) municipality needs spatial data and. information sharing
cooperation between governments, non-government agencies, and academics to improve
the application of DRR in their municipal spatial plans, 2) in Sidoarjo Regency, the
combination of the development of large-scale housing estate and the provision of several
locations for victims is a good practice to solve the resettlement problem, 3) the
cooperation such as Merapi Forum in Sleman Regency is required for the revision of
municipal spatial plan because the disaster can become larger and sometimes occur
beyond administrative boundaries, 4) tourism, research and education activities in
Sidoarjo Regency and Sleman Regency are innovative for land use plan in disaster prone
area, and 5) the' disaster risk reduction in disaster prone areas must be undertaken in
cooperation with the municipal spatial plan,

Thus, this study concludes that the cooperation among multi-stakeholders and
surrounding municipality, disaster risk assessment and innovative land use plan in disaster
prone area are required for the DRR installation in the Indonesian municipal spatial plan.,
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The great tsunami caused by 2011 Tohoku earthquake had brought catastrophic damages
on many structures built on the coastal area from Chiba Prefecture to Hokkaido. Those destroyed
structures included some important facilities such as oil storage tanks, gas storage tanks,
factories and marine product processing industry. The tsunami generated by 2004 Indian Ocean
earthquake had also provided similar damages on many structures on much wider coastal area.
The fatal destruction of those tinportant facilities sometimes brings secondary damages such as
an explosion and an outbreak of fire. Furthermore, the fatal destruction of those facilities holds
rehabilitation and reconstruction of damaged area.

In order to minimize the fatal damage on those important structures, it is quite important to
clear the characteristics of tsunami pressures and forces acting on the structures. Furthermore,
those understandings should be applied for the design of structures to withstand tsunami. There
are many types of structure on coastal area. Each structure has a three-dimensional shape, and
tsunami flow around the structure becomes very complex. To clear the characteristics of tsunami
pressures and forces acting on the structures under the complex flow, it is quite useful to employ
a numerical model which can deal with three-dimensional problem.

There are some simulation models to investigate nonlinear interactions between waves and
structures, and those are based in two-dimensional problem on x-z plane. On the other hand,
there are few models that simulate nonlinear interactions between waves and three-dimensional
structures, and the development of three-dimensional simulation model is strongly required.

A numerical simulation model with the use of a finite difference method has advantageous
on simulating strong nonlinear waves and wave breaking with water splash phenomenon. The
numerical model based on this finite difference method had already been developed in
two-dimensional problem. The governing equations of this model is Navire-Stokes equation and
mass conservation equation, and the model employs volume of fluid (VOF) method to trace the
movement of free water surface. This model is being extended into three-dimensional problem in
order to investigate nonlinear interactions between waves and three-dimensional structures.

The pwrpose of this study is to develop a three-dimensional numerical model which can
simulate tsunami bore propagation and complex flow around the structure on the coastal area.
With using this numerical model, this study investigates the characteristics of tsunami pressures
and forces acting on the structures. This study especially focuses on the cylindrical structute in
order to contribute to the design of oil storage tank against tsunami attack on the coastal area.
This study also investigates tsunami flow around the structures because the strong flow at a local
section sometimes causes scouring problem.




In Chapter 1, an objective of this study, previous studies and structure of this thesis are

mentioned clearly. This study mainly consists of the development of numerical method and
physical experiments that were conducted in order to confirm the validity of simulation results.
7 Chapter 2 shows the governing equations and the derivation of finite difference equations. In
this numerical model, volume of fluid (VOF) method is employed to follow the water surface
movement on each time step. The algorithm of VOF method in three-dimensional problem is
mentioned. In order o generate tsunami bore in three-dimensional numerical flume, this study
proposes the use of analytical equation derived by Fukui et., al. The treatment of input boundary in
this numerical model is also explained in this chapter.

Chapter 3 mentions the method of physical experiment conducted in this study. The
physical experiments are conducted in order to confirm the validity of simulation results on both
tsunami propagation area and inundation area. Two kinds of sea bottom condition are tested in
this study. One is the tsunami propagation on the flat bottom and the other is on the muitiple
slopes. The experiment with multiple slopes is employed in order to consider the complex
tsunami transform condition. On both condition, tsunami pressures acting on the structures are
simultaneously measured.

In Chapter 4, the validity of developed numerical simulation model is evaluated under the
comparison with the results of physical experiments. This study confirms the good agreements in
fluid velocities and water surface elevation on both propagation area and inundation one.
Tsunami pressure sometimes show an impulsive profile when tsunami hits the structure. After
this initial peak, tsunami pressure approaches constant value while tsunami passing the structure.
This study also confirms the good agreements in both initial impact pressures and succession
ones. ‘

Chapter 5 discusses the effect of seawall type on the tsunami pressures and tsunami
tnundation as an application of developed numerical simulation model. The higher pressure
occurs at the bottom section on the front face of the cylinder when tsunami bore inundate over
the dike. The vertical seawall installed on the dike effectively reduces the maximum inundation
depth and significant pressure at the bottom section. The flaring type seawall delays tsunami
arrvival time, and also reduces inundated flow velocity on the dike.

In Chapter 6, with using developed numerical simulation model, this study discusses the
effect of circular weir on the reduction of tsunami pressures on the cylindrical sfructure. The
circular weir is assumed as an oil protective barrier in this study, and it is set to surround the
cylindrical structure. This study shows that the weir’s configurations such as a diameter and
height play significant role on tsunami inundation characters. The weir with higher height and
smaller gap tend to significantly reduce the pressures on the structures as well as velocity around
the local section beside the structure. These results contribute to the design of oil storage tank
that should withstand tsunami attack. ‘

Chapter 7 summarizes overall results and discussions as conclusion of this PhD thesis.
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Dwarf variety of late-heading type (DL) napiergrass (Pennisetum purpureum Schumach),
introduced to southern Kyushu, Japan in 1996, has a potential to play an important role in
providing high biomass, plant vigour and digestibility for livestock feed. However, extension of
this grass by vegetative propagation encountered many problems, Adequate management practices
on the grass pasture to improve quantities and qualities of herbage supply are necessary for
achieving superior livestock production. Therefore, the objectives of this study were to evaluate
dwarf napiergrass as a novel grass for low-input, sustainable herbage production under the
extension to southern Kyushu, propagation and filed establishment, weed control and fertilizing
management. In 2007-2008, DL napiergrass was distributed to 12 extension sites in the regions for
evaluation at the farm level. This grass adapted to the sites and provided the satisfactory level of
herbage yield and quality by the minimum fertilizer application above 100 kg N ha’l yr'. Nursery
production and its transplantation to the pasture tool laborious steps. Labour requirements between
mechanical vs. manuval methods in these steps were compared to reveal that mechanization of
propagation steps could be advantageous at least in preparing stem cuttings for nursery production.
Weed control is a crucial factor in early growth of this species, while hand-weeding caused
physical and spiritual burden for aged farmers. Thus, the other weed control practices, such as
paper-mulching and annual setaria-sowing, were imposed to reveal that these practices could be an
alternative weed control management in improving yielding and wintering ability of this species.
Chemical fertilizer needs costs and has possibility to impose hazard to the environment. Two levels
of manure application were compared with chemical fertilizer application to reveal that manure
application rate at the equivalent of 184 N kg ha™ yr™!, would be a good substitute for chemical
fertilizer application in improving the sustainability. of DI napiergrass oversown with Italian
ryegrass. The other substitution for chemical fertilizer use could be a mixed-cropping of DL
napiergrass with tropical annual legume, greenleaf desmodium, Results revealed that greenleaf
desmodium has feasibility in mixed-cropping with DL napiergrass under the mild winter condition
in southern Kyushu. In conclusion, dwarf napiergrass could be evaluated as a novel grass in
southern Kyushu, by the adoption of improved cultivation methods, such as mechanical system in
nursery production, paper-mulching and anmual setaria-sowing at the establishment, optimum rate
of manure supply and mixed-cropping with tropical legume, greenleaf desmodium as substitution
of chemical fertilizer use. _
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