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Atmospheric ammonia (NHs(g)) plays a crucial role in atmospheric
chemistry as ammonium ion (NH4*) derived from NHs(g) is a significant
component in the formation of secondary aerosol. However, the data set for the
NH3(g) concentration is insufficient as compared to other parameters in the
air quality monitoring network (i.e., particulate matter, NOx, SO2) due to its
measurement is not mandatory in the regulatory framework as well as the
immature development of NH3(g) auto analyzer commercially available.
Agricultural emission has been determined as the major source of NHgs
inventory, however, other significant non-agricultural activities contributing
to NH3(g) emission, usually in urbanized areas, need to be thoroughly
discussed. Therefore, this doctoral thesis provides detailed knowledge on the
emission source, spatiotemporal characteristics and controlling factor of this
gaseous pollutant in urbanized areas of both developed and developing
countries (i.e., Japan and Vietnam, respectively) with the purpose of
comprehensive evaluation of the behavior of this gas in the atmosphere and
comparison between two countries.

The NH3(g) concentration was measured for one year by using passive
sampling method with the purpose of investigating spatiotemporal
characteristics of NHs(g) at multiple-site network. Regarding spatial
distribution, the large disparity could be seen between the NH3(g)
concentration in Japan and Vietnam. In detail, in Japan, the annual mean
NHs(g) concentration was 4.28+1.7 ppb in Kitakyushu (range from 0 to 8.94
ppb), and 2.08+0.9 ppb (range from 0 ppb to around 5 ppb) in Kobe, in which,
the NHs(g) concentration at the mountainous site with high elevation was the
lowest, while it was the highest at the site where the contribution of
agriculture was noticeably large in the NHs inventory regardless of any
controlling factors, followed by commercial and residential areas. When the
NH;(g) concentration in the urbanized area of Kobe is discussed, as in our
present study area, the proportion of humans and pets (Human&Pet) to the
total in the NHj3 inventory could be a good parameter to account for the NHs(g)
concentration. While in Vietnam, a distinctly high concentration (79.8+61.2
ppb) was indicated at the polluted river, an important source unheard of in
urban areas, followed by the crossroad (38.6+18.8 ppb) and the downtown
(36.5+20.0 ppb); the lowest concentration (35.6+36.0 ppb) was observed in the



rural area. The proportion of agricultural emissions in Vietnam was
overwhelmed by other emission sources in urban area, suggesting that the
urban area was seriously suffered from NHjs(g) pollution.

In terms of temporal variation, in both areas of Kobe and Kitakyushu,
Japan, the NHs(g) concentration indicated lower level in the summer than
those in other seasons and experienced higher concentration in colder period,
which was newly found compared with the conventional wisdom and results in
former studies. The meteorological factors significantly contributed to the
specific seasonal variation; moreover, multiple factors such as located
situation, acid-base balance in the atmospheric reaction and vehicular
emission were mutually related and presumably responsible for the
seasonality of higher in the colder seasons and lower in the warmer season. In
addition, the phenomenon of higher concentration in colder seasons was also
observed in the downtown of Hanoi, Vietnam, implying the major impact of
vehicular emission on the rise of NH3(g) in urban area. However, the highest
concentration in summer was observed, particularly, at polluted river and
rural area due to the strong impact of temperature and relative humidity on
the volatilization of NH3(g) from wastewater and agriculture, respectively.
Furthermore, the local wind was supposed to have significant impact to
transfers NHs(g) intensely emitted from a particular source to the
surrounding areas, causing the homogenous characteristic (i.e., less disparity
among sites) of NH3(g) in entire area of Kobe, and the unexpectedly high
concentration at the downtown in Hanoi in summer, while the transboundary
transportation of air parcels seemed to have no effect on the change of NHs(g)
concentration.

The sampling transportation method used in this study may be applicable
to monitor the atmospheric concentration of other gaseous species in further
studies in other countries and/or distant locations thanks to the experience in

conducting experiments with long-range delivery.
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Livestock waste and food waste are the two main sources of solid waste in
Vietnam. Small scale biogas digesters have been promoted to use in farm
households in part of central Vietnam, but the actual conditions of the biogas
digester operation and the size of environmental and economic benefits have
not been well documented. This study aimed to assess the environmental,
economic, and social benefits of using biogas digesters in central Vietnam and
provide recommendations to increase the benefits from using biogas digester.

Chapter 1 outlined the background and objectives of this study and Chapter
2 summarized the literature relevant to biogas use in developing countries
specifically biogas production from agricultural and food waste, along with
other related factors.

Chapter 3 showed the results of calculations for biogas production and
greenhouse gases emissions reduction due to use of small-scale biogas
digesters in Quang Tri province based on the author’s field survey. This
analysis showed many farms inefficiently used their biogas digesters due to
too large capacity of the digesters. The amount of greenhouse gases emissions
reductions was significant but it could be improved in the study area.

Chapter 4 summarized the farmers' attitudes towards the use of biogas
based on the author’s survey in Quang Tri province. Environmental
awareness was a positive factor for building a biogas digester, but a high
capital cost was a negative one. The effects of household income levels on the
use of biogas digesters were identified. Factors of satisfaction for biogas use
and energy cost savings were analyzed.

Chapter 5 proposed a method to solve the problem of collecting enough
waste for efficient operation of biogas digesters. Based on the author’s field
survey in a suburb of Danang city, two cases were compared to use a biogas
digester by a cluster of farms along with feeding of food waste and livestock
waste together. Recommendations for effective use of biogas were made from
these results. Chapter 6 concluded this study and summarized policy

implications.
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This thesis addresses the problems of lacking further concept of
biodiversity conservation, being short of long-term biodiversity conservation
sustainability awareness and unclear design methods and effects in the
current urban wetland landscape design. Through field research and
comparative research of three different types of typical urban wetland
landscapes in specific regions: urban core, urban fringe and urban suburban,
the thesis analyses the key issues and design methods affecting urban
wetland biodiversity, clarifies the main factors of their problems, proposes
suitable solutions, and establishes a scientific and reasonable design
theoretical framework and methodological practice. The ultimate goal is to
make urban wetland landscapes more biodiverse and provide better
ecological services, meanwhile to meet people's needs for cultural, physical
and psychological well-being, and last to provide theoretical references for
the design and management departments of urban wetland landscapes for
scientific planning.

The richness and variety of animals largely depend on the diversity and
complexity of vegetation. Therefore, the study of urban wetland biodiversity
in this thesis focuses on the study of its vegetation diversity. This thesis
divides the entire study into five sections of eight chapters.

In Chapter 1, REASEARCH BACKGROUND AND PURPOSE OF THE
STUDY. The present situation and the research advances in urban wetlands
is investigated, and the technical route and innovation points that can be
applied to urban wetlands are introduced. And the purpose and content of
this study is proposed.

In Chapter 2, STUDY AREA AND METHODOLOGY. Firstly, a basic
overview of Hangzhou is presented, including the geographical environment,
climate, local resources, and economy. Secondly, the geography, conservation
planning, and design and tourism development of three typical urban
wetlands located in the core, fringe, and suburban areas of Hangzhou are
described. Finally, the methodology of the study is described, including data
collection methods and data analysis methods.

In Chapter 3, CHANGES IN PLANT DIVERSITY IN URBAN WETLANDS
ALONG AN URBAN-RURAL GRADIENT IN HANGZHOU. In this section,

plant diversity in three urban wetlands are surveyed, and differences in

-13 -



plant diversity between the three and associated influencing factors are
investigated.

In Chapter 4, IMPACT OF ECOLOGICAL DESIGN ON PLANT
DIVERSITY IN URBAN WETLANDS IN DIFFERENT REGIONS. Ecological
design practices in three urban wetlands are researched. Use structural
equation model to filter out the design practices factors that have a
significant impact on plant diversity and their pathways of influence.

In Chapter 5, URBAN WETLAND EVALUATION INDICATOR
ESTABLISHMENT. Based on the analysis of the plant diversity and
ecological design practices in chapter 3 and chapter 4, this section provides a
scientific evaluation of urban wetlands in two aspects: the scenic beauty
estimation in wetlands, and comprehensive evaluation of wetlands.
Differences in urban wetlands in different regions are analyzed.

In Chapter 6, A FRAMEWORK STUDY ON THE ECOLOGICAL
PLANNING AND DESIGN OF URBAN WETLAND LANDSCAPES BASED
ON BIODIVERSITY. This section introduces the theory of landscape ecology
and landscape ecological planning and constructs a theoretical system that
coordinates the complex relationship of "design-ecology-aesthetics". Through
the analysis and optimization of the classical landscape framework, an
Urban Wetland Biodiversity Landscape Design (UWBLD) framework and a
paradigm for landscape ecological planning and design of urban wetlands in
different regions are proposed.

In Chapter 7, AN EMPIRICAL STUDY: URBAN WETLANDS AS A
POTENTIAL HABITAT FOR AN ENDANGERED AQUATIC PLANT,
ISOETES SINENSIS. Ecological planning and design can enhance the plant
diversity of urban wetlands and improve the urban wetland environment.
Furthermore, the developed urban wetlands, in turn, can serve as micro
refuges for the endangered plants. This study takes Isoetes sinensis as an
example to explore the feasibility of introducing endangered plants into
urban wetlands to identify potential habitats through field studies, eco-
physiological experiments, and urban wetland surveys in the central district
of Hangzhou, thereby verifying that the improvement of Hangzhou's urban
wetland ecology is conducive to the enhancement of urban biodiversity.

In Chapter 8, CONCLUSION AND PROSPECT. The whole thesis of each
chapter has been presented, and the future work of optimization of urban

wetland was put forward.
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Chapter 1: Energy status and research significance

The first chapter focused on the progressive progression from world energy
to building energy consumption in the harsh northern regions of China, with
the main conclusions being., In many developed countries, energy
consumption in buildings is even greater than that in industry and transport.
At the same time, surveys show that such high building energy consumption
in China is caused by numerous factors, but even more so, it shows the huge
potential for building energy efficiency in China. The combination of solar
energy application technology and high energy consumption in buildings is
an important measure to reduce the proportion of fossil energy in building
energy consumption and an important condition to ensure the sustainable
development of our economy.

Chapter 2: CURRENT DEVELOPMENTS IN THE APPLICATION OF
RENEWABLE ENERGY AND THE DEVELOPMENT OF THE TROMBE
WALL

Solar energy is energy emitted by the sun and transmitted to the earth's
surface in the form of electromagnetic radiation, which can be converted into
heat and electricity through photo thermal and photoelectric conversion. The
basic forms of indirectly beneficial heat collection are: Trombe walls, water
walls, water-carrying walls (water-filled walls) with additional sun rooms,
etc. Here we focus on the Trombe 1 Wall.The double layer trombe wall is less
studied in colder regions and, thanks to the inner wall, it reduces heat loss
very well.

Chapter 3: SIMULATION OF THE EFFECT OF A DOUBLE LAYER
TROMBE WALL UNDER THE ACTION OF A DC FAN USING ENERGY
PLUS

This chapter is devoted to the simulation of data with the ENERGY PULS
software and prepares the ground for the comparison of experimental data in
the next chapter, which introduces theoretical knowledge from two aspects:
one is the theoretical knowledge of the software and the other is the
knowledge of the operation mechanism of the TROMBE wall.

Chapter 4: EXPERIMENTS ON THE WINTER HEATING MODE OF THE
DOUBLE LAYER TROMBE WALL SYSTEM

This chapter focuses on the design of the experimental room, the design of
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the experimental room in the cold region is different from other regions, the
heat loss in the cold region is more serious, so in order to ensure the success
and authenticity of the experiment, we have adopted the standard energy-
saving insulation design.

Chapter 5: STATISTICS AND ANALYSIS OF EXPERIMENTAL DATA

This chapter has documented a lot of data, and through comparison it was
found that the simulation data is realistic, and secondly

This chapter mainly investigates and analyses the optimum opening
temperature of the fan and the optimum air velocity. In the event of a
shortage of heat sources, it is possible to achieve temporary office occupancy
by some auxiliary means and this design reduces the consumption of coal.

Chapter 6: OTHER FACTORS AFFECTING THE DOUBLE SANDWICH
TROMBE WALL

This sheet focuses on other factors affecting the double sandwich TROMBE
WALL, mainly the thickness of the external walls, the height and thickness
of the air layer, and the thickness of the internal walls are listed for
comparison.

Chapter 7: ENERGY CONSUMPTION ANALYSIS OF A DOUBLE
SANDWICH TROMBE WALL IN WINTER IN A SEVERE COLD REGION

The general expression of this chapter is the analysis of the energy
consumption of the double mezzanine TROMBE wall. This chapter describes
the energy consumption of this experiment through two expressions. During
the whole life cycle of a building, the energy consumed by building materials
and the construction process generally accounts for only about 20% of its
total energy consumption, with most of the energy consumption occurring
during the operation of the building.

Chapter 8 Summary and outlook
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With the development of society, China's energy consumption is increasing
year by year, especially in terms of building energy consumption. This study
proposes energy-saving strategies for solar heating in winter, taking into
account the current situation in the hot-summer and cold-winter regions of
China, to provide a reference for energy-saving design in cold-winter regions.

In chapter 1, the overall background of the study, previous studies, the
purpose of the study, the scientific origin, and the content of the study are
introduced.

In chapter 2, the details of the current status of traditional dwellings in
southern Shaanxi are investigated and analyzed. It includes courtyard forms,
building dimensions, building materials, construction techniques, and indoor
thermal environment tests.

In chapter 3, an in-depth study and analysis of the formation,
development, external expression, and artistic characteristics inherent in the
traditional residential architecture of southern Shaanxi are conducted, and
the main influencing factors are analyzed. It provides the basis for the
proposed strategies below.

In chapter 4, the theories related to thermal engineering principles,
building climate zoning, and passive heating are mainly discussed. The
research methodology is also presented. These two parts are also the key to
solar heating systems.

In chapter 5, the roof solar heating system is proposed for the
characteristics of traditional residential houses in southern Shaanxi, taking
into account the local climate conditions, and the advantages of the system in
terms of heating, as well as energy saving, are analyzed through simulation.

In chapter 6, the thermal storage wall heating system is proposed, using
solar energy for heating and adding heat storage material HDPE outside the
external wall, which can better heat the room and extend the heating time.

In chapter 7, optimization strategies and application scope and methods for
solar thermal storage heating systems are investigated.

In chapter 8, the system is discussed in terms of heating time, heating
efficiency, and energy saving. The main directions in future research are also

proposed.
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Poverty alleviation relocation (PAR) is one of the essential poverty re-
duction initiatives in China. Based on the perspective of habitat theory, this
study constructs a set of post-occupancy evaluation indexes for minority
resettlement housing, and conducts an empirical study in Pu'er City, Yunnan
Province, to verify the applicability of the evaluation system. After that, the
main influencing factors on the satisfaction of housing are explored and
studied through correlation analysis and regression analysis, and relevant
suggestions are made at two levels: "housing unit" and "community
environment". The study provides some references to guide and help improve
the built environment of resettlement projects.

In chapter 1, introduced the background, purpose, and scope of the study,
setting the stage for the research to be conducted.

In chapter 2, expounded the literature review related to this research.

In chapter 3, an overview of the study area is presented. Then data
collection, research methods, and analysis techniques are introduced.

In chapter 4, an evaluation index system is constructed from seven levels,
followed by a case application to verify its applicability.

In chapter 5, based on the assessment system, the current state of the built
environment in minority resettlement areas was studied with a sample of
eight relocation villages in Pu'er City.

In chapter 6, the process of influencing factors on the satisfaction of living
in PAR housing is analyzed. By identifying the factors that influence the
satisfaction of PAR housing, the thesis proposes strategies to improve
minority resettlement housing.

In chapter 7, Summarized the full text and proposed some goals for future

research.
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Based on streetscape big data and computer vision technology, the streets
of typical coastal cities Qingdao and Fukuoka were selected as the site to
explain the correlation between physical features and the perceptual features
of urban coastal streets to evaluation of the quality of street space.

IN CAPTERI1, the study has located the problem of spatial design quality
of coastal urban streets accurately, reflect the urban landscape, provide the
basis for subsequent large-scale and deeper theoretical research of urban
streets.

IN CAPTER 2, based on the web of science database, this chapter analyzes
the highly cited literature in related fields with Cite Space visual analysis
tool.

IN CAPTER 3, main research methods and measurement in urban streets
were introduced.

In CAPTER 4, the analysis will be carried out in the sections of overall
description of sampling point data, sampling point analysis, data trend
analysis, comparison of road segments, and preliminary discussion of each
physical feature combined with the current status of the street.

In CAPTER 5, the study used machine learning semantic segmentation,
GIS and Semantic difference (SD) methods to obtain the spatial data and
perceptual evaluation of coastal streets in Qingdao and Meiji streets in
Fukuoka. Each of the six perceptual features, imageability, enclosure, human
scale, transparency, complexity and nature, was taken as dependent
variables and the corresponding physical features was taken as independent
variables.

In CAPTER 6, Qingdao Coastal Streets, Eiji Street and Moji Streets in
Fukuoka were selected as the study sites. Get sample photos on Baidu Street
View and Google Street View through Python. By analyzing each established
scale with SD method, the concept and structure of the object could be
quantitatively described.

THE CAPTER 7 is CONCLUSION AND PROSPECT. Summarizes the
conclusions of each chapter and the optimization strategies of urban streets

were proposed.
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Architectural design used to be a job that relied heavily on the aesthetics
of the architect, but nowadays architecture increasingly needs to take into
account the feelings of the user. Designs that are aesthetically pleasing to the
majority of non-specialist users are more likely to be appreciated by the
general public. Architectural designers can use psychology, brain science, and
behavioral science to understand the subjective aesthetics of the general
public, and through a range of literature we can understand how differences
in certain architectural features can affect the emotional and aesthetic
judgments of users. We are not sure whether the differences in aesthetic
judgments of architectural features are related to the aesthetic education
received. Therefore, in addition to comparing the results of experiments in
Chinese populations with the results of Western aesthetic judgments of
architectural features, we also try to understand whether age causes
differences in aesthetic judgments. Therefore, this paper hopes to investigate
the effects of ceiling height, openness and silhouette on different populations
under various conditions through a series of instruments. In addition to the
influence of architectural features on aesthetic judgments, we also try to
explore the influence of street features on aesthetic judgments in traditional
Chinese ancient villages.

In chapter 1, research background and purpose of the study.

In chapter 2, literature review of related studies.

In chapter 3, aesthetic judgment of architecture for chinese observers.

In chapter 4, the influence of viewing time and color on architectural

aesthetic judgment.

In chapter 5, the influence of age on the aesthetic judgment of

architectural interior features.

In chapter 6, conclusion and future work.

The implications and contributions of this paper are as follows.

Whether differences in architectural interior features ceiling height,
openness, and contour affect one's enjoyment of different architectural
pictures is explored by means of aesthetic judgments and pleasantness
judgments, and whether differences in traditional aesthetic education
affect the results of aesthetic judgments is discussed. It also explores

whether the first glance and the state of observation have an effect on
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aesthetic judgments by changing the time of presentation of the pictures.
By changing the color of the pictures to grayscale, we analyze whether
color interferes with aesthetic judgments. Finally, by changing the
subject population to the elderly, the aesthetic differences between ages
on ceiling height, openness and contour were explored. These studies give
architects a reference for the design of different populations and help
designers understand the subjective aesthetics of the general public on

ceiling height, openness and contour.
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The power sector plays an important role in energy conservation and
emission reduction. Renewable energy, especially solar PV, has been growing
steadily in recent years. The development of solar energy can not only reduce
the use of fossil energy, but also increase the energy self-sufficiency rate.
After the implementation of the FiT system in 2011, there has been an
explosive growth in the import of solar PV. However, solar power generation
exhibits unstable output characteristics as it is affected by weather
conditions. Large-scale introduction can affect the stability of the grid (e.g.,
the severe curtailment of generation or lack of resilience in the face of
failures and disturbances). Therefore, this study considers the unstable
weather conditions and proposes the concept of energy sharing to increase
the chances of local energy self-consumption and renewable energy
penetration in the future. At the same time, we aim to explore the
interactions between smart grids, smart buildings and distributed energy
storage to achieve better energy management practices.

In Chapter 1, the background and purpose of the research are elaborated.

In Chapter 2, the literature reviews of renewable energy are sorted out.

In Chapter 3, the methodology of the research was purposed, the
development of a new solar radiation model and the energy flow in energy
sharing framework is proposed.

In Chapter 4, the data resource and energy conversion analysis are
introduced.

In Chapter 5, a new hourly weakening solar radiation model is developed
based on the layer-by-layer weakening theory.

In Chapter 6, a battery sharing framework is proposed in a solar energy
sharing community to improve the self-consumption rate of solar energy.

In Chapter 7, the energy sharing framework to optimize the control
strategy and allocation method of the distributed battery system is enabled
that can be exploited to achieve better optimization for load leveling.

In Chapter 8, the conclusion and prospect were drowned.
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Since the 1990s, citizens increase and moved from the countryside to the
Ulaanbaatar city, and civilization has occurred which resulted in a big change
in increasing many factories, lack of public transportation, environmental
pollution, and expanding Traditional tent (Ger) area. In the case of
Ulaanbaatar, the landfill method is currently in use and has a significant
impact on the environment, causing soil, water, and air pollution at the same
time. Waste management is one of the areas that needs close attention in
pursuit of sustainable development. The present study intends to
development of sustainable waste management system for Ulaanbaatar,
Mongolia. The waste management model developed intended to promote
sustainable decision making, covering the four columns: technical,
environmental, economic, and social aspects. This research analyzed for each
of the waste disposal methods, to develop and select the waste management
best option. For it, the System Dynamics to design a mathematical model
based on the waste disposal data from 2011up to 2018, and scenario analysis
to forecast the future evolution of the municipal solid waste until 2030 under
a different waste management plan. The first, based on the municipal waste
disposal budget data; comprises systems engineering models including
cost-benefit analysis, forecasting analysis of each scenario explores
opportunities to increase waste revenues and reduce annual costs from waste
transportation, collection services and waste treatment whereas the second
introduces system assessment tools including scenario development, material
flow analysis, life cycle assessment (LCA), risk assessment, environmental
impact assessment, socio-economic assessment, and sustainable assessment.
IPCC-2006 software was used to calculate economic efficiency and
environmental risk for each waste treatment option. The analysis includes a
Life Cycle Assessment (LCA), wherein direct and indirect GHG emissions
during landfilling, waste incineration, mechanical biological treatment
processing, composting, recycling, and the overall energy consumption from
municipal solid waste (MSW) treatment system were considered for city. The
literature performed have indicated that sustainable assessment models have
been one of the most applied into solid waste management, being methods like
LCA and optimization modeling (including multicriteria decision making

(MCDM)) also important systems analysis methods. These were the methods
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(LCA and MCDM) applied to compose the system analysis model for solid
waste. Multi-criteria decision-making analysis can be used in solid waste
management as well, as it is used to assess environmental risks and economic
benefits and to weigh them to develop policy and planning. Multicriteria
decision making have included several data from life cycle assessment to
construct environmental, social, and technical attributes, plus economic
criteria obtained from collected data from stakeholders involved in the study.
The Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)
method has been widely used to inform decision making. The research has
conducted an online questionnaire survey, MCDM the technique helped to
capture the knowledge of the local experts, and using the TOPSIS, and ranked
various waste disposal methods. As the result, the possibility of changing the
management system that incurs losses each year to cover the costs of waste
transportation, waste sorting, and recycling can be offset by waste
management activities rather than the state budget. Current management
not only pollute soil, water, and air but also fail to conserve natural resources.
RDF has not been advantageous considering all criteria. The results have
shown that waste incineration is the most cost-effective option in Ulaanbaatar
city in terms of saving coal resources and reducing coal production. The
inclusion of these results into multicriteria decision making was successful to
reach the one best solution. Further research regarding the Management
Information System (MIS) would be essential to manage information flows
from different sources, support large- scale systems analyze in search of some
adaptive solid management strategies, and assess not only technology-based
options but also market-based instruments.

Keywords: Ulaanbaatar city, Waste management, Waste treatment,
Multi-Criteria Decision Making (MCDM), Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS) method, Cost-revenue analysis, Life

Cycle Assessment.
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In Chapter 1, The development of anaerobic biological fermentation in
wastewater treatment is reported. The typical characteristic of anaerobic
treatment is also reviewed to provide a general insight in the challenges of
wastewater treatment in methane fermentation.

In Chapter 2, Several common parameters which inhibit the
microorganisms, especially acetoclastic and hydrogen-utilizing methanogens
in anaerobic digesters are introduced. Additionally, activity influence by VFA
accumulation and/or pH dropping in fermentation systems is described based
on several researches. In final, the challenges in irreversible inhibition of
methanogens by low pH conditions are stated.

In Chapter 3, Biochemical and statistical methods to determine
concentration of living methanogens in anaerobic incubators using
IWA-Anaerobic Digestion Model No.1 (ADM1) as mathematical framework is
briefly introduced. Also, the prerequisite materials and essential laboratory
analyses for the method are also demonstrated.

In Chapter 4, The incubation process of methanogen enriched culture using
municipal digestate as the inoculum was conducted by feeding the synthetic
substrate in the chemostat. The systemic response due to high loading rate
and/or pH fluctuations is analyzed and discussed. Furthermore, the
biochemical analysis of the enriched cultures for further batch experiments is
also prepared thoroughly.

In Chapter 5, The dynamic estimation of low pH inhibition on decay of
methanogenic biomass of enriched cultures using phosphate buffer solution
(PBS) is demonstrated. Irreversible inhibition of accelerated decay of
methanogens in acidic pH environment is discovered, the decay stage of
methanogenesis in ADM1 model is modified with a pH inhibition function.
Another set of comparative test of low pH inhibition on methanogen’s decay is
described under acidic pH environment using different VFA species integrated
with various undissociated VFAs concentrations. The primary cause of pH
inhibition is initially determined to be high H* concentration rather than
undissociated VFAs.

In Chapter 6, A lag-phase sub-model for improving ADM1 calculation
quality was developed to simulate acidic failure of the long-term methane

fermentation systems and its performance recovery.
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In Chapter 7, The key findings throughout the research are summarized.
Simultaneously, the recommendations for further studies were also
deliberated.
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In Chapter 1, the research background, objective, significance, research
framework, and contents, also the innovative point of this research were
illustrated. It is found that in the coastal areas, the industrial
transformation has brought huge changes to local fishing village
development. Qingdao West Coast New Area is one of the most rapid
urbanization coastal areas in China, the fishing villages there are
experiencing unprecedented transformation. In this paper, the relationship
between industrial transformation and fishing village development is the
main research focus.

In Chapter 2, the literature studies the related theories of industrial
transformation, Chinese rural revitalization, and related conceptions in this
research. The industrial transformation has been regarded as a significant
measure for promoting fishery prosperity, fishing village revitalization, and
fishermen’s living conditions, and draws attention in coastal areas since the
turn of the new millennium. Although this relationship is recognized, it is
poorly studied in terms of the impact of industrial transformation on fishing
village revitalization, especially at the level of fishing villages.

In Chapter 3, research methodology and materials. Firstly, the theoretical
framework was established based on the analyses of the Inner relationship
among the “Three F”: fishery, fishing village. Secondly, a new composite
indicator is proposed for evaluating the impact of industrial transformation
on fishing villages based on the “Three F”. And its development process,
internal logic, driving forces, and mechanisms have also been explored.
Thirdly, a detailed description of the data collection and data processing has
been illustrated.

In Chapter 4, the current developing situations of coastal fishing villages
in Qingdao West Coast New Area were analyzed and the current developing
problems were summarized. This Chapter makes the definitions of four
typical fishing village transformation types, i.e., fishery dominated type (FT),
fishing products processing dominated type (FPPT), fishing village tourism
dominated type (FVTT), and Diversified development type (DDT), and takes
four typical transformed coastal fishing villages in Qingdao West Coast New
Area as our research objects: Xiyangjiawa Village, Dingshiwa Village,

Wangjiataihou Village, and Taixitou Village. In addition, the future
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industrial transformation trend has been analyzed based on the SWOT
analysis method.

In Chapter 5, the effectiveness of industrial transformation on four
different transformed fishing villages has been analyzed by the newly
established index system. With the evolution and restructuring of socio-
economic morphology, significant changes have occurred in the “Three F”.

On the whole, the industrial transformation has boosted the overall
revitalization to a certain degree. However, there are still some problems
that exist, such as the loss of attractiveness and competitiveness and the low
participation of villagers in decision-making. In addition, the residents’
satisfaction evaluation on the current village transformation has also been
researched.

In Chapter 6, several different driving forces were analyzed and the
different driving forces in different transformation stages for different
fishing villages were summarized. More importantly, the findings from these
four different transformed cases illustrate how central and local government,
elite, public participatory, enterprises, the cultural and technological
creativity can promote village revitalization. This chapter could help better
understand the development process and different driving forces functions in
the process of industrial transformation in coastal fishing villages.

In Chapter 7, the interactive mechanism of industrial transformation and
spatial evolution of fishing villages in Qingdao New West Area was
researched. In addition, the relationship between industrial transformation
and the spatial evaluation of fishing villages has also been researched by the
GIS technology, which shows that the interactive mechanism of industrial
transformation and spatial evolution, so as to provide a reference for the
following strategies.

Chapter 8 is the conclusions and prospects of this research.
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In this study, the effect of two different PCPs(Pipe corrosion products) on
the formation of DBPs(Disinfection byproducts) was studied when
extracellular polymers were used as precursors. This will help to control the
formation and conversion of DBPs, prevent the drinking water "secondary
pollution", and ensure the safety and health of the water quality during the
transmission and distribution of drinking water.

Chapter 1 is the research background and purpose of the study.

Chapter 2 is the applied materials and analytical methods.

Chapter 3 is the study on the formation of carbon (nitrogen)-containing
disinfection byproducts from extracellular polymers under the catalysis of
copper pipe corrosion products CCPs(Copper corrosion products) significantly
promoted DBPs generation, especially N-DBPs. At the same time, the
catalytic promotion effect of Cu2+* is better than that of CuO. pH has an
important influence on the catalytic promotion effect of CCPs on C—DBPs
and N-DBPs, and CCPs has better promotion effect under alkaline condition.

Chapter 4 is the study on the transformation of extracellular polymers to
iodinated disinfection byproducts under the oxidation of lead dioxide and
manganese dioxide. Compared with HA, I-DBPs of EPS showed stronger
chronic cytotoxicity due to the higher generation potential of N-IDBPs. PbO.
dose and I~ concentration also had important effects on the generation of I-
DBPs. The proteins showed higher potentials for both C- and N-IDBPs than
polysaccharides due to more electrophilic sites and higher N content.

Chapter 5 is conclusion and outlooks.
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This study investigated and optimized the energy-saving and indoor
environmental conditions of Liyuan houses in Qingdao. Through in-field
survey and experimental simulation, the energy saving characteristics and
the indoor thermal environment of Liyuan houses were analyzed. The
renovation methods of energy-saving and indoor environmental comfort
improvement were carried out with corncob materials supplement with
consideration of realistic problems. It is proved that corncob concrete can be
used for building energy-saving transformations and has comparative
application effects in terms of energy consumption and living comfort.

The chapter 1 is to construct the background, to identify the state of
energy consumption and to arise the purpose of the study. Using analytical
methods, including global warming, more energy consumption in traditional
buildings and the current status of corncobs in China. The status quo of
traditional buildings makes designers rethink the issues of building comfort
and building energy consumption reduction. The large number of corncobs
production in China with relatively low cost, it provided possibility to study
whether these materials can be used for building energy-saving renovation.

The chapter 2 is to propose the necessity of cultural relics’ protection and
the background knowledge for possibility of using agricultural wastes as
energy-saving materials. The literature data collection and arrangement
methods were used. There are many laws and regulations on the protection
of cultural relics, especially emphasizing the regulations on energy
consumption and residential suitability; there are also many academic
contributions on corncobs or other agricultural waste materials used as
energy-saving materials at home and abroad, which provide academic
support to the research of this topic.

The chapter 3 is to construct the whole method system. The research
process 1s divided into two stages and three levels. The first stage is research
hypothesis and investigation. The second stage is the field investigation. The
research work is divided into three levels: investigation on the overall layout
and situation of the courtyard with opinion polls; combination of possible
materials for wall renovation; simulation of envelop renovation with different
materials. It provided the feasibility of the corncob material as an energy-

saving material.
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The chapter 4 described field investigation and questionnaire analysis,
with purpose to reveal the current situation of architecture and living
condition. It explained necessity of renovation and the starting point of
material selection. The bad thermal comfort of Liyuan houses, and poor
thermal performance of the envelope structure required serious renovation in
the envelope structure; while the residents have lower incomes, they prefer
materials with safety and economy, therefore, it is practical to apply energy-
saving materials with low cost.

The chapter 5 is to conduct experiments on corncob materials, with the
purpose to confirm the basic properties of corncob concrete materials. As the
volume content of the corncob increases, the independent pores in the
ecological concrete structure increases, the air content inside the concrete
increases, and the thermal conductivity of the ecological concrete decreases.
In general, the corncob concrete material with the cement-sand ratio 1:4, the
water consumption of 218.3kg/m3 and the corncob volume of 50% was
selected; the suitable thermal conductivity was 0.18W/(m K).

The chapter 6 used energy consumption software to conduct simulation
experiments, which tested whether the new recycled concrete can be used as
an energy-saving material. The simulation software used are Ecotect,
ladybug and honeybee, and three different peripheral structure coefficients
are set respectively for experiments. With comparative analysis of the
results, it proved that the corncob concrete blocks can perform better as an
energy-saving material, which improves the thermal comfort of the Liyuan
houses and reduces energy consumption.

The chapter 7 is the general summary of the thesis, which lists the main
content of each chapter and clarifies the acquisition of the thesis. In general,
the large quantities of Corncobs production in China and with low cost
provided great potential application of agricultural waste as construction
material. Corncob concrete can replace traditional bricks and stones as an
energy saving material. It can also improve the indoor environment with
longer comfort time. It can play a important role in the practical renovation

of traditional buildings.
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