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[BarscmBis]  (Rrcohal, 200558, JOIDHA 8 0 OFFRE) |
Over the years, many different factors have increased the pressures on municipal
solid waste (MSW) management wotldwide. Like other Asian countries, Indonesia has
recently faced solid waste management problems, owing to insufficient landfill site with the
lcachate treatment plant, as well as the climatic conditions in this tropical couniry.
" [Therefore, in Indonesia, there is a need for evaluative analyses to resolve these solid waste
management problems in view of the conditions in each municipality, and to predict the
leachate quantity and quality in consideration of current leachate treatment procedures; the
findings could then be used as a basis for leachate treatment plant planning.
The objective of this research is to evaluate the solid waste management of
municipalities in Indonesia and to establish a method of predicting the quantity and quality
of leachate according to the climatic conditions, in order to establish a-useful basis for

Indonesia. _

The first specific aim of this study is to survey and evaluate solid waste management
problems in Indonesia, especially in municipalities with rapidly growing populations by the
SWOT analysis method. The other aim is to predict leachate quantity and quality in landfills
and to evaluate the effect of the application of top cover and intermediate cover on thel
quantity and quality of leachate. o :
The SWOT analysis was conducted to evaluate the practice of MSW management in
Indonesia, including the conditions of MSW management Indonesian municipalities with|
rapidly growing populations that are experiencing problems with such management. The
intention of this study was to develop strategic action plans for improving planning by
onvironmental and social-based SWOT analysis with a view to improving solid waste
management systems in Malang Municipality, one of the rapid growing municipalities in
Indonesia. The SWOT analysis showed that strategies to increase the government role, the
participation of inhabitants, and landfill management conditions can be applied to increase
the performance of solid waste management in Malang Municipality. One of the strategies
connected to landfill management was the necessity of predicting leachate quantity and
quality for the landfill site in the municipality in view of local conditions by a simple

method.

improving solid waste management performance and to develop leachate treatment plants in|



Some experimental and modeling approaches were conducted to realize the goal of;
predicting leachate quantity and quality in the landfill. A serial batch experiment to
investigate the effect of the water content of waste on the activity of microorganisms was
conducted in order to identify suitable conditions to promote biological degradation. This
was conducted by measuring the gas generation, which is an indicator of the degradation
activity of several organic material samples. This study showed that the critical water content
to promote biological degradation was 50%.

A serial column expemment was also conducted to determine the water content
distribution in the landfill layers in the dry season. The results showed that the evaporation:
of waste occurred only in the top layer. The water content distribution in deeper layers was
influenced by water movement. The result of the study was compared with the result of a
field investigation in an actual landfill in Indonesia. The water content distribution at the end
of the experiment was similar to that obtained in the field investigation.

Finally, a model for predicting leachate quantity and quality in Indonesia was
discussed. The results from the batch and column experiments were applied in this model.
The model was developed by the water balance modeling approach for daily prediction.
Cover soil application had reduced the annual amount of leachate by 1.2 times in the
beginning and middle of the wet season, when dumping activity started, and by 1.6 times in
the beginning and middle of the dry season, when dumping activity started, which were
greater reductions than for landfill without cover soil. Intermediate cover soil held water in
the waste for longer and distributed the leachate flow more evenly and with smaller variation
compared with top cover soil. This showed that the application of cover soil was preferable
to reduce the amount of leachate generated.

Recently, in Indonesia, the effect of applying intermediate cover soil has not been
considered in calculations of leachate generation for leachate treatment plant design.
Concerning the effects on the time to starting dumping and the low variation of generated
leachate, intermediate cover soil application is one feature that can be used in leachate
treatment plant design, and will be included in the Indonesian National Standards for the
construction and operation of landfills. '
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\ Miscanthus specied are of potential.value as bis-resources. Ariong the available species, Giant

‘M1scanthus (Mzscanrhus % giganteus), a highly productive sterile triploid hybrid grass that
was discovered in Japan several decades ago, has considerable potential as an alternative
isoures of energy. While, there ars meny species of wild Miscanthus in Japan, there a'r'e very
l:few_ genetic studies. There ig high possibility of discover_y of new bio—resqurces in this wild
| Miscanthus species inJapan. Then, I want to know (i) degres of hybrid formation between M.
E-.w’mm}s'is and M. sacchariflorus in Japan through analysis of DNA conteat of mature plants by
using flow cytometry because 3x hybrids are poter;tial energy crop, (ii) hybridization‘ rates
.Eetw'een 2x M. sinensis and 4% M. sacchariﬂorus'of seedling from 3 areas of Japan fo 'd.iscever
new 3x hybrids as Vp_otential energy crep, (iii) variarion 'of DNA content of wild Mz‘.s*caﬁthus
species in Japan, such as M. sinei".tsis M. sacchariflorus, M. intzrmedius, M. oligostachyus, M.

tinctorius, M. flovidulus and M. sinensis var. condensatus.

_All sample were agsessod DNA content by using flow cytomstry (Call Lab Quanta SC MPL)
Pl 1. This study was codducted a comparison of the relative DNA contents estimated with
‘AT-selective DAPT dye and intercalary PI dye in diploid (2x) M. sinensis and tetraploid (4x)
‘M Sacéhariflorus and their triploid {3x) hybrids. A strong linear correlation- was observed
between both ECM analyses. The slope of the vegrossion line was 1.15. This result shows the
111gh relzabﬂxty of the findings of previous study en Miscanthus accessions.

‘ | 2. The ploidy level of 2 Misconithus species was determined through usmg DNA content data
of 170 mature plants from 4 31‘£35 of Japan and 65 plants from Kughima site. There are no 3x
mature plants in Kushima which is the discover site ofthree triploid seedlings. Totally, no 3x

mature plants were found from 235 mature plants in Japan This result shaws very restricted
''gene flow between M. sinensis and M. sacchariflorus in Japan.

_3. The ploidy level of 507 seedlings of A sacckar:ﬂowm and M. sinensis from 5 localitiss in
:Japan was determined through using DNA content data. [ identified triploid hybrids in
) seedlmgs of M, sacchariflorus from Gifu, Miyazaki, Kushlma and Tsukuba (15, 5, 5 and 4,
rcspectwely) but no 3x hybrid of seedlings of M.sinensis.

4 The mecan DNA contents of Miscanthus species were M. intermedius (16.33 pg) M.
olrgosiachyus (5 86 pg), M. tinctorius (5.69 pe), M. floridulus (5.19 pg) and M. sinensis var.
condensams (5. 38 rg). It is clear that 4. intermedius is a 6% species. | also discovered a 4x M.
intermedius plant. The clade mcludmg these polyploidy level taxons were newly recognized
by phylogeny study by _ﬁsing DNA sequence data (ITS and cpDNA}Y.

It is expected that these new discovered hybrids would be used as bicsnergy crops in the near

ifuture.
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Warm-season C4 grasses such as bahiagrass (Paspalum notatum Fligge) have 2
high capacity for biomass productivity, but the nutritional value is lower than for C3
grasses due to their low digestibility and low carbohydrate levels. High lignin content and
low soluble sugar content negatively cotrelate to intake, digestibility and animal
performance. Therefore, this study focused on improving forage quality in bahiagrass and
the specific objectives were: 1) to modify the soluble sugar content by introducing fructan
biosynthesis genes, and 2) to modify the lignin content by genetic manipulation for the
down-regulation of cinnamyl alcohol dehydrogenase. |

Fructans are water-soluble fructose oligomers and polymers that are accumulated n
many plants, especially the C3 temperate grasses. Fructan accumulation enhances cold
and drought tolerance in grasses, and the increased soluble carbohydrates improve forage
quality, especially the nuiritional value animals can gain from these grasses. The C4
grasses yield high biomass but the inability of these grasses to accumulate fructans
coupled with their low water-soluble carbohydrate (WSC) content are limiting factors for
the forage quality of these grasses. The aim of this study was to produce fructans and
increase the total soluble sugar content by introducing and expressing fructan biosynthesis
genes in a C4 grass, bahiagrass. Using particle bombardment, I transformed bahiagrass
with a wheat-derived sucrose:sucrose 1-fructosyltransferase (1-SST) gene and a
sucrose:fructan 6-fructosyltransferase (6-SFT) gene, both of which were regulated by the
cauliflower mosaic virus (CaMV) 35S promoter. Transcripts of the 1-SST and 6-SET|
genes were detected in six out of 12 transgenic plants carrying both genes. Transgenic
bahiagrass plants expressing the 1-SST and 6-SFT genes accumulated 1-kestose and
nystose. Although further polymerization of fructose units by 6-SFT activity was not
detected in transgenic plants, the total soluble sugar content increased. These results
suggest that transgenic bahiagrass plants expressing wheat fructosyltransferase genes

created a new metabolic pathway for fructan blosynthesw which is an important
' PRIEIE >3




requirement for producing fructans in C4 forage grasses with the objective of increasing
the total soluble sugar content of these piahts. This is the first report of introducing
plant-derived fructosyltransferases with the goal of increasing fructan accumulation in C4
forage grasses. ' |

Lignin is generally known as one of the major impediments for utilizing the
potential of many forage plants because it limits digestibility and concomitantly, livestock
productivity. C4 forage grasses yield high biomass but the digestibility is low due to their
high lignin content. Cinnamy! alcohol dehydrogenase (CAD), a key enzyme that catalyzes
the last stage in the lignin biosynthesis pathway, has been genetically altered in few
orasses to increase their digestibility and forage quality. The aim of this study was to
reduce the lignin content in a C4 forage grass, bahiagrass, by suppression of CAD gene
expression. CAD gene constructs with the antisense- and RNAi vector under the control of
the maize ubiquitin promoter were introduced into bahiagrass calli. The lignin content in
most of the transgenic lines was significantly reduced, although the Agronomic
characteristics (plant height, leaf length, leaf width, tiller number, heading tiller, and dry
matter) differed between individuals. The in vitro dry matter digestibility (IVDMD) of
four of the nine transgenic plant significantly increased by 5.6-10.4% units. These results
suggest that the molecular modification of the CAD gene function in the monolignol
pathway significantly improved the feeding characteristics of the bahiagrass and that this
approach could be used to improve the forage quality of other C4 grasses. By utilizing
their potential, novel cultivars could be developed that are amenable for intensified and
sustainable grass forage production.

The results in this rescarch reveal that genetic engineering is a powerful tool that
can strategically improve the forage quality of bahiagrass. The mtroduction of a new
fructan biosynthetic pathway for the production of fructans in C4 forage graéses, and the
down-regulation of lignin contents by antisence- and RNAI silencing of CAD gene had
contributed to the increase of the water-soluble sugar content and increased the
digestibility of transgenic bahiagrass, respectively. On the other hand, C4 grasses had
been the focus of bioenergy projects primarily because of its highly productive and
perennial nature, and because it does not compete with other food crops. Since the
modification of soluble sugar content and cell wall components directly impact enzymatic
saccharification in a paraflel manner to the effects of forage quality, the present result also
could contribute as a potential source for feedstock with improved processing efficiency
for the biofuel production. |
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A tsunami sometimes brought serious damages on infrastructures as seen in the Indian
Ocean tsunami in 2004 and the Tohoku earthquake -tsunami in 2011. The damage of
infrastructures such as breakwater, dike, bridge and port disturbs the restoration of damaged
areas, and also delays the revival after the disasters. After the Tohoku ecarthquake tsunami in
2011, the concept of a prior revival was recognized as an important measure that brings
restoration forward. This new concept includes the idea of a persistent structure against an
 unexpected tsunami. The idea of persistent structure means that the structure achieves its

function even under an unexpected external force, though it may finally have a partial damage.
In order to realize this persistent structure, the interactions between a tsunami flow and
“structures should fully be understood.

_ An inundating tsunami flow is one of the turbulent flows. A great amount of air is involved
in the tsunami flow when the tsunami acts on a structure with breaking. The air taken into the
flow sometimes affects the characteristic of tsunami hydraulic loads on the structure. This means
that the effect of the air taken into the flow has to be considered as a two-phase flow problem in
understanding the interactions between tsunami flow and structures. However, the interactions
are commonly discussed as a one-phase flow problem.

The putpose of this research is to clarify the characteristics of tsunami hydraulic loads on
structures through a numerical simulation with two-phase flow model in three-dimensional
space and a series of physical experiments. A bridge structure and a building with openings were
dealt with in this study, The bridge is one of the important infrastructures supporting a road
network, and it should be designed as the persistent structure against an unexpected tsunami.
The building structure with openings assumes an evacuation building that must be designed
safely against external forces due to tsunami action.

This study adopts OpenFOAM, which is one of the open source CFD software, as the
two-phase flow model in three-dimensional space. This study also adopts Cadmas-Surf, which is
sometimes used in the design of coastal structures in Japan, as the one-phase flow model. The
difference of numerical results between two-phase flow analysis and one-phase flow one is
discussed in this research.

This thesis consists of six chapters. -

The first chapter summarizes the background, motivation and purpose of this study while
describing the previous researches relevant to this study.

The second chapter describes the theoretical formulas of numerical simulations adopted in
‘this study. The governing equations, discretization method, free surface tracking method, and
initial boundary conditions are shown in this chapter.




In Chapter 3, the characteristics of tsunami forces acting on the bridge structure
are discussed through the numerical simulations and a series of physical experiments.
Three types of bridge structure, the slab bridge without girders, the slab with two
girders and the slab with three girders, are investigated in this chapter. The results of
physical experiment are also used to discuss the validity of two-phase flow model. This
study confirms that the two-phase flow model properly simulates the interface of the air
taken in under the bridge structure. Furthermore, the air taken in under the structure has
a cushion effect on both impulsive uplift force and sustained one.

Chapter 4 investigates the tsunami pressure acting on the building structure with
openings.. The numerical results obtained from one-phase flow model in
three-dimensional space are discussed in this chapter. This study clears that an existing
formula, which is commonly used to calculate the distribution of tsunami pressure on a
front wall, overestimates the pressure distribution due to the three-dimensionality of
structure. Furthermore, the opening on the building reduces the pressure on the front
wall and tsunami inundation depth around the building. Especially, the reduction of
pressure can be observed at the bottom section on the front wall.

In Chapter 5, the characteristics of pressure and uplift force acting on multi-story
building with openings are discussed through the numerical simulation of two-phase
flow model in three-dimensional space and a series of physical experiments. The
numerical results show good agreement with experimental ones. The difference of
numerical results between one-phase flow model and two-phase flow one is small in
the casc of building without openings. On the other hand, the differences become larger
in the case of building with openings. The opening on the structure has the effect on
reducing the pressure acting on the floor. Especially in the case of larger opening ratio,
the opening reduces the impulsive uplift force and downward sustained one on the
floor.

Chapter 6 summarizes the results obtained from this study. In addition’to them,
some recommendations for future researches are also mentioned in this chapter.
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