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This thesis can be divided into two major parts: occurrence and risk assessment of
persistent organic pollutants (POPs) in foodstuffs and organic micro-pollutants
(OMPs) in waters, China. This work investigated the levels and patterns of
organochlorine pesticides (OCPs) in 19 food items, and 209 polychlorinated biphenyls
(PCBs) congeners in 5 food items collected from the Shandong Peninsula to quantify
the daily intake of OCPs through dietary exposure of persons living in the Shandong
Peninsula and to assess the potential hazard of this exposure to human health. The
monitoring of 1300 OMPs in surface waters from Tianjin and Jinan, and groundwater
from Tianjin and Beijing was undertaken for the first wide survey to provide baseline
information of pollution status in aquatic environment of China.

Even though the use and production of PCBs and OCPs have been regulated
worldwide, in agreement with the Stockholm convention in 2001, they are still posing
serious environmental threat both to wildlife and humans. Recently, OCPs and PCBs
were still being detected in various environmental media in China, including water,
sediments, soil, and aquatic organisms which in some regions contained elevated
concentrations. It is generally accepted that human exposure to POPs is mainly through
diet. Because of higher toxicities from and exposure to POPs, the World Health
Organization (WHO), United States Environmental Protection Agency (US EPA), and
Health Canada provide several guidelines for these contaminants to protect human
health associated with adverse effects. Data on the residue levels of POPs in foodstuffs
of China are still scarce. In this stydy HCHs (including a, £, y and 0-HCH) were
ubiquitous components in sampling area with the highest total concentration found in
peanut oil (2.4 ng/g) and the composition of HCHs indicated the mainly historical
usage of technical HCHs and recent input of lindane. Although high sum
concentrations of DDTs (including o,p’-DDE, p,p’-DDE, o,p’-DDD, p,p’-DDD,
o,p’-DDT and p,p’-DDT) were found in croaker (72 ng/g ww), the value was still far
below the Chinese safety guidelines (500 ng/g). The composition of DDTs metabolites
revealed the recent input which may be attributed to the antifouling paints leakage
from transportation sources. However, the detection of > 209 polychlorinated biphenyls
(PCBs) were only conducted in 5 marine food items with rather lower concentration
ranged from 0.33 ng/g to 3.1 ng/g ww. It was interesting that PCB #11 and Hexa-CBs

were frequently detected with high proportion to total PCBs compared to other
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homologues. According to the Integrated Risk Information System (IRIS), the average
daily exposure for each contaminant in foodstuffs was lower than the corresponding
benchmark concentration based on cancer and non-carcinogenic effects. To date, the
work provided the first data about the existence of non-Aroclor PCB #11 in foodstuffs
from China and should arouse much attention from a toxicity point.

In spite of the quantities and species of chemicals dramatically increased with rapid
economic growth in China, water quality in China has deteriorated in the last decades.
The increasingly evident water pollution problems have also led to serious ecological
and environmental consequences. However, the focus of environmental research was
mainly on limited number of priority pollutants. Therefore, to elucidate environmental
pollution by organic micro-pollutants, this work was conducted as the first systematic
survey on the occurrence of 1300 substances in surface water samples of Tianjin, and
Jinan, North China. The results showed total 227 and 107 chemicals were detected in
Tianjin and Jinan, respectively. As a major industrial city in North China, Tianjin
received large amount of pollutants, and the most relevant compounds in terms of
frequency of detection and median concentration were bis(2-ethylhexyl) phthalate
(100%; 0.26 pg/L), siduron (100%; 0.20 ug/L), lidocaine (100%; 96 ng/L), antipyrine
(100%; 76 ng/L), caffeine (95%; 0.28 ng/L), cotinine (95%; 0.20 pg/L), phenanthrene
(95%; 0.17 ng/L), metformin (90%; 0.61 pg/L), diethyl phthalate (90%; 0.19 pg/L) and
2-(methylthio)-benzothiazol (85%; 0.11 pg/L). Principle component analysis identified
four factors, corresponding to industrial wastewater, domestic discharge, tire
production and atmospheric deposition, accounting for 78% of the total variance in the
data set of Tianjin. Compared to Tianjin, levels of sterols observed in Jinan, a
medium-sized city, were generally high, especially coprostanol, while other
compounds found in >70% waters with median concentration were cholesterol (1.7
ng/L), beta-sitosterol (1.1 pg/L), sulfamethoxazole (1.1 pg/L), cotinine (0.73 pg/L),
caffeine (0.38 pg/L) and 2,6-di-tert-butyl-4-benzoquinone (0.12 pg/L). However,
metformin, an anti-diabetic drug, was predominant in both Tianjin and Jinan with
concentration up to 20 pg/L and 34 pg/L, respectively. This work provides a wide
reconnaissance on broad spectrum of organic micro-contaminants in surface waters in
China, which indicates that the aquatic environment in China has been polluted by a
large number of chemicals.

Groundwater contamination in China has become a growing public concern in view

of the rapid economic development and dramatically increasing fresh water demand.
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So far little information is available on groundwater quality which may be impacted by
a large variety of organic micro-pollutants. As part of the continuing effort to provide a
comprehensive understanding on the groundwater pollution status, this work was
carried out for the first holistic survey on the occurrence of 1300 chemicals in 27
groundwater sites from Beijing and Tianjin, North China. The results showed 78
compounds (6% of the targeted compounds) were quantified in at least one sampling
point, which included polycyclic aromatic hydrocarbons (PAHs), pesticides,
plasticizers, antioxidants, pharmaceuticals and other emerging compounds. The most
frequently detected compounds in terms of median concentration were
2-ethyl-1-hexanol (152 ng/L), benzyl alcohol (582 ng/L), 2-phenoxy-ethanol (129
ng/L), acetophenone (73.9 ng/L), pentamethylbenzene (50.7 ng/L), nitrobenzene (39.8
ng/L) and dimethyl phthalate (63.5 ng/L). The pesticides with concentration exceeding
the maximum residual limits (MRL) of 0.1 pg/L were 1,4-dichlorobenzene, oxadixyl,
diflubenzuron, carbendazim, diuron, dimethomorph(E) and dimethomorph(Z). It
should be noted the naphthalene and its 7 alkylated derivatives were predominant
compounds with maximum concentration up to 30 pg/L which was still far below the
Health Advisory Level of 100 pg/L. Compared to the survey in EU and US, the
groundwater in this study was more polluted which demonstrated the groundwater in

Beijing and Tianjin was impacted by the intensive industrial and agricultural activities.
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The build environment accelerates the absorption of the heat during the daytime and
slow down release the heat at the night time these formations known as the Urban Heat
Island where the hot region surrounded by the cooler adjacent area.

City modifies meteorological conditions surrounding significantly; increasing
radiation higher; average temperatures of the city become hotter than the surroundings;
decreasing wind speeds due to the presence of buildings in the city; therefore make
relative humidity much lower in the city than surrounding. Urban development tends
to steer the development in the use of private transport modes and excessive air
conditioning appliances. The city must understand microclimate if a city does not want
tend to develop-oriented mode of personal transport. Activities conducted the city
residents outside of the building, such as walking and using public transportation
should be convenient and possible widely can interact with the urban environment
comfortable.

In the tropical humid climate city like Jakarta, open space used is almost during the
years and they must have thermal comfort properly. The thermal comfort studies in this
open space are important for evaluation studies and as a guideline to urban design and
architectural projects. Climate circumstances take part in a particular responsibility in
this context not only because climate change causes new challenges for urban areas,
but also because urban areas can play a lead task in humanity’s pursuit for an
association with the natural environment that permit societies to thrive and prosper for

a long time to come.
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Impact to the natural environment which we are facing intensively nowadays, is
climate change. GHG emission as one of urban development outcomes that causes the
phenomenon of climate change actually were spread out all over the world within the
atmosphere thus it moves over and neglects the borders between countries. As it
continues to accumulate in the atmosphere, the global temperature also continues to
increase. This creates another phenomenon which is global warming. The on-going
urban development requires massive expansion in transportation infrastructure.
Transportation sector is single-handedly responsible for a quarter of CO2 emission
worldwide. Therefore it is very clear that to reduce the emission one of the important
methods is to promote the use of non-motorized transportation modes.

Non-motorized transportation is alternative transportation without employing motor
vehicle including walking and cycling. Having acknowledged this, many
multidisciplinary studies had already been conducted to acknowledge and re-introduce
the contribution of walking to sustainable urban development. However there are way
too many variations of attributes to be discussed and investigated. This diverse finding
of attributes addressing the issues on walking possibly has distracted the efforts of
creating better walk-able urban planning and development. It will take an enormous
effort and time for them to consider all the attributes that are available.

By understanding the walking experience in Japanese cities specifically in the
chosen case study area, the importance of walking in urban development and also its
current performance as an important mean of low carbon urban mobility could be
comprehended. Then by synthesizing key-elements and key-attributes from literatures
studies, a tool for comprehensive planning and assessment was proposed so that an
urban area could be assessed for its existing performances and/or be improved based
on its potentials to become a walk-able area. The tool was able to identify the
propensity of each key-attribute in order to understand the characteristic of research
subject. The tool was should be able to elaborate the relationship between the
key-attributes within each key-element in order to find unique phenomena related to
walking. The tool would provide valuable information for urban planning and

assessment.
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