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The mounting evidence about the impacts of climate change on human health presents an urgent need to

understand the implication of rising temperatures on the inhabitants of cities, where the majority of

people now live. Acute increases in the magnitude, intensity, and duration of extreme weather events has

the potential for causing major disruptions in commerce, social process, and human fatalities, especially

among vulnerable populations (e.g. older adults, pre-existing health conditions, those with limited coping

capacity). One such event is extreme heat, which causes more deaths across the globe per year than all

other natural disasters combined. While numerous studies confirm and describe the creation of and

processes that mediate urban heat islands (UHIs), few examine the opportunities for mediating

microclimate through alternative physical design of the built environment. In this study, we ask two

research questions: (1) what built environment characteristics help to explain the presence of UHIs? and

(2) to what extent do alternative physical designs help to reduce ambient temperatures in UHIs? We

address these questions by assessing the UHIs in the City of Portland, Oregon (USA) through a five stage

research process. First, we conducted a series of vehicle-based temperature traverses to identify UHIs

where vulnerability populations currently live. Second, we divided the city into 100m grid cells, and

conducted a clustering analysis -- normal mixture modeling -- to define the built environment factors that

help to explain the presence of UHIs in the study area. The land cover in the grid cells were further

divided into seven distinct types of urban morphology. Third, using a computational fluid dynamic (CFD)

model, ENVI-met, and a local weather station for calibration, we simulated the spatial distribution of

temperature in all of the land cover categories. Fourth, we assessed, the extent to which modifications to

the physical designs of the built environment, including land cover characteristics in the select sites would

reduce temperatures. Finally, using the seven distinct types of urban morphology, we applied the

promising modifications that provided the greatest reduction in ambient temperatures to rest of the city. 

 

We found that six variables helped to predict over 90% of local variation in urban heat: percent canopy,

percent vegetation, biomass density, mean building height, total building volume, building height

standard deviation. While the canopy, vegetation, and biomass were negatively associated to heat

intensity, and the building variables provided a net increase in local UHIs. We note that the seven types of

urban morphologies encompass approximately 62% of the city -- the remaining 38% were a mix of

multiple types. By exploring several modifications to the built environment, the ENVI-Met model

demonstrated that the average temperature of study site can be decreased from 0.5 to 5.5oC by altering

the ratios of green and grey infrastructure. Citywide, Highly promising options include increasing density

of housing, while strategically introducing green infrastructure to development sites. In addition, by

scaling up specific scenarios to the whole city we describe a patterns of development that can

simultaneously reduce temperatures, while supporting the meeting many (although not all) development

pressures.
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　After the Great East Japan Earthquake of 2011, many reconstruction efforts have been developed, and

new houses and commercial facilities were built in the tsunami-hit areas. The rebuilding of lives and

businesses is being continued in some regions, but the local economy is deteriorating or stagnating in

others. The Ozaki Peninsula is one of the peninsulas located at the Sanriku Coast, the large-scale ria coast

in Kamaishi City in eastern Japan. Before the disaster, a regular service of excursion boats had

commenced and many people visited the peninsula for trekking or sightseeing. However, the excursion

boats were abolished, and the number of visitors to the peninsula decreased after the disaster. The

Ozaki-Shirahama village consisting of around 130 households and the Sasu village consisting of 23

households on the peninsula have the same challenges and problems, and local residents are trying to

find a way to revitalize the villages. For the past three years, the Ozaki Hyakunen Gakusya (Ozaki

100-year-old School) has been supporting the efforts of the local people and conducting walking events

using nature trails. These events have been regarded by the people as a way to revitalize the villages since

some of them participated in the events. 

　This study aims to support the revitalization of the villages, and twin objectives were set up. One is to

discover tourism resources in the two fishing villages, and the other is to propose a new method to bring

back visitors and help the area recover from the earthquake and tsunami disaster. 

　Door-to-door visits and interviews were employed to collect information on tourism resources as

evaluated by the local people; field surveys were conducted in 2015 and 2016. Major subject matters of

the interviews included: (1) use of the trail and regional resources in the past, (2) change in their lifestyle

and livelihood, (3) history and folklore of past disasters, (4) things to pass down to the next generation,

and (5) relationship with the other village. A tea ceremony and drinking parties were also held for

facilitating participation of both females and males, and the contents of the conversations were recorded

as memos. 

　The results indicated that the trail on the peninsula was used in school excursions, manganese ore

mining, religious festivals, and that it was closely related to the lifestyle and livelihood of the local people.

At the time of the disaster, all of them survived miraculously and fishery households provided victims with

marine products as emergency supplies. Traditional customs such as boat festivals, the Kagura Dance,

mutual support, and so on were expected to be passed down to future generations. The relationship

between the two villages has always been competitive, but their individual lifestyles were identified.

Through the field surveys, some maps and inventories that show the regional resources and historical

issues were created. They are thought to be useful in discussing the possibility for expansion into the

tourism industry.
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The transportation system of the Russian Federation is one of the most extensive in the world. The safety

of the transportation is among of the main goals of the national Transport Strategy of the country. In our

study we investigate impacts of natural hazards on road and railway transportation. The road and railway

infrastructure is exposed to impacts of various natural hazards and adverse weather conditions. The most

dangerous of them are heavy rains, snowfalls, snowdrifts, floods, earthquakes, volcanic eruptions,

landslides, snow avalanches, debris flows, rock falls, fog or icing roads, and some other natural factors

that can trigger many accidents with victims and injuries. Using the data base of technological accidents

that was created at the Faculty of Geography of the Lomonosov Moscow State University as well as

statistics of the daily number of road accidents provided by the Russian traffic police and meteorological

data, we analyze temporal variations and regional differences of the transport accidents’ risk within the

Russian federal regions and a contribution of various natural factors to occurrences of transport

accidents. 

The estimate of the weather impact on the car accidents number in Moscow is presented. Various

weather phenomena and meteorological parameters that affect the increase and decrease in the number

of car accidents in warm and cold seasons were identified; the extent of this influence was assessed. The

weather conditions on the days with serious car accidents for 22 years period were considered. The daily

numbers of accidents were compared with the weather conditions on the same days. During the cold

season, there are much more weather events influencing the growth in the number of accidents than in

the warm season. The snowfall intensity of more than 2 cm per day, the reduction in meteorological

visibility, drizzle and snow storms lead to an increase of accident rate by 5–15%. The increase in the

number of accidents happens in hot weather (maximum of air temperatures over +30 °C) during the warm

season. 

The 51% of the serious road accidents occur on the days with weak precipitation (less than 5 mm per

day), 33% on the days with snow. The slippery road cover can be the reason of about third part of serious

accidents: 30% of them occur on the days with transitions of air temperature through 0 °C, 28% on the

days with glaze. The 82% of serious road accidents occur in the presence of complicated weather

conditions during the cold season. During the warm period, about 50% of serious road accidents occur in

the days with rain (27% of accidents on the days when it's intensity are less than 5 mm per day, and 23% -

when more). The other weather factors are not significant. The 62% of serious road accidents occur in the

presence of complicated weather conditions during the warm season. 

More than 4.5% of all railway accidents recorded in the data base are triggered by different natural

hazards or adverse weather conditions. During the study period of 1992-2015, railway accidents or

violations of rail traffic under the influence of natural factors were recorded in 19 federal regions of

Russia. Among of their triggers should be mentioned as follows: snow drifts, washout of railway lines as a

result of heavy rains and flash floods, snow avalanches, rails deformation due to heat wave, landslides,

debris flows, rockfalls, floods due to spring snowmelt, and some other natural phenomena.

 
transportation safety, natural hazard impacts , adverse weather conditions, road and railway
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Recovery is ongoing and the devastated scenery is gradually being improved in the tsunami-hit areas in

the six-year period since the Great East Japan Earthquake and Tsunami of 2011. However, massive

seawalls have been constructed along the coast for future tsunami disaster prevention, and it is feared

that the beautiful natural scenery will disappear from the coastline of Japan. On the other hand, a new

concept called “ecosystem-based disaster risk reduction (Eco-DRR)” is emerging internationally in

recent years, and it seeks to reduce disaster risks by harnessing the disaster preventing/mitigating

functions of ecosystems. In this, the Sanriku Reconstruction National Park (SRNP) has great potential in

pioneering the practice of Eco-DRR in Japan. It is expected that the ecosystem of the area designated as a

national park can mitigate the damage caused by natural disasters and also have a positive economic

impact on the tsunami-hit areas. However, it might be difficult to understand the roles of ecosystems in

disaster mitigation, as the concept might have been shared only within the expert community of

researchers and administrative organizations. Hence, this study aims to: 1) share the knowledge and

thoughts of local people in a meeting for discussing issues such as the roles of the SRNP and the method

to assess the attractiveness of the area and 2) understand the prevailing awareness of Eco-DRR. 

 

In order to understand the awareness of residents in a tsunami-hit area, a workshop on the roles played

by the national park and geopark in disaster risk reduction (DRR) was held for the local residents, people

involved in the tourism industry, government employees, and university students at Jyodogahama, located

in the middle of the Sanriku seashore which is one of the best tourist sites in the national park. In this

workshop, 26 participants were divided into three groups for discussion, and the contents of the

discussions were recorded by cameras and IC recorders. In addition, one of the authors presided at the

meeting and assigned one student to each group as a facilitator to ensure smooth progress of the

discussion. Four points about the area were discussed: 1) its attraction and uniqueness; 2) the challenges

and problems; 3) the roles played by the national park and geopark in DRR; 4) the way to convey its

histories, attraction, and uniqueness. After the workshop, the contents were analyzed from the viewpoint

of the speaker's attributes and the utterance order. 

 

Some issues such as passing down of disaster histories, information provision, evacuation preparation,

and raising of awareness for disaster prevention were thought to be key topics because they appeared

repeatedly. On the other hand, few opinions and proposals regarding DRR mentioning the functions of

natural environments such as disaster preventing forests and evacuation sites on hills were recorded. It

implies that the local people had a shallow understanding of the roles of the ecosystem. Besides, marine

products, natural scenery, and the unique landform were thought to be attractive as community resources

for tourism promotion. Disaster issues were also thought of as important information to protect people

who do not know the risks of tsunamis, and disaster education using this area for children and in-landers

was regarded as necessary. From the viewpoint of the awareness of the local people, the relationship

between nature conservation and DRR was not clearly found, but the importance of the natural

environment and landform was perceived.
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　１．はじめに 

　海岸砂丘は、海と陸との間の緩衝帯であり、地下10m前後には淡水層が存在している。淡水層の水は、海岸

砂丘にある多くの酒蔵が酒造りの仕込み水として利用しており、生態系（文化的）サービスとしての役割を果

たしている。大正時代に千葉県の海岸砂丘に位置していた酒蔵数は59蔵と、現在の約6倍であった。当時

は、自然海岸も多く残され、インフラ整備が進んでいなく、物流が発達していなかったことで、地域の

人々は、近隣の酒蔵からお酒を購入していた。これらのことから、大正時代の酒蔵は、海岸砂丘の自然の恵み

を活かした酒造りを行い、商売も繁盛していたものと考えられる。しかし、当時の酒蔵の環境と売上高につい

て詳細に調べた研究例はないことから、本件旧では、海岸の豊かな自然を利用した酒造りとその経済的効果に

ついて検証した。 

 

　２．算出方法 

　当時の酒蔵の売上高を現在（平成28年）の金額に換算した。 

　1円（大正11年）＝16186.6667円（平成28年） 

　（米の価値を基準に計算　http://nenbetu.atukan.com/） 

　納税額＝課税売上高×0.08（消費税）－課税売上高×0.08（消費税）×0.7 

　（みなし仕入率：製造業） 

　課税売上高＝納税額／0.024 

 

　３．結果および考察 

　東京湾沿いにあった酒蔵の大正11年の売上高を平成28年の金額に換算した結果、2件の酒蔵が売上高5億を

超えていた。その他の2件の酒蔵が売上高3億を超え、5件の酒蔵が売上高1億円を超えていた。今回、調査し

た15件の酒蔵の内、9件が1億円を超えていた。 

　一方、2010年の全国酒蔵の上位売上高（全国版）ランク（株式会社東京商工リサーチ）をみると、売上高

１~５億円未満の酒蔵は２４６社と全体の47.0％であり、売上高５億~10億円未満の酒蔵は、42社と全体の８

％であった。調査地の酒蔵の売上高（平成28年の金額に換算）と比較すると、売上高5億円以上の2件の酒蔵

は、全国酒蔵の売上げ上位81社の中に含まれていた。これについては、大正時代における国民のアルコールの

嗜好が日本酒に限られていたなどの時代背景の違いもあるが、豊かな海岸自然の恵みを利用した酒造りを行

い、その経済的効果もみられたと推察される。

 
生態系サービス、海岸砂丘、売上高、酒蔵、経済効果
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The coastal sand dune system, which has its own ecosystems and landscapes, is known as a green

infrastructure with their various ecosystem services. But most of all them were developed for agricultural

and residential land-use in Japan. Ishikari coast in which located north part of Japan, Hokkaido, is one of

the well preserved natural sandy coast in Japan, and still keeping coastal sand dune system in natural.

However, data for elucidating the coastal ecosystem and their multi functions is insufficient, although

there are many studies focused on each function of the coast. Therefore, in this research, we focused on

whole system of the coastal sand dune system to clarify the dynamics of the coastal sand dune system and

the drivers influenced them through a year at Ishikari coast. 

The results of coastal dunes topography survey revealed that erosion and sedimentation has repeatedly

occurred through a year. The changes of altitudes were 1 m or more, and horizontal positions of shoreline

were 40 meters per year. The topographic change of the coastal dunes has occurred noticeable in the

non-vegetation zone, i.e. beach area. But there was no periodic change or a common tendency between

the sites. 

The climate data of the Ishikari coast shows a clear seasonal change that the temperature is low and the

strong sea breeze dominates in winter, but warm and calm wind from inland dominates in the summer.

Therefore, it is inferred from the EC value of the soil that salt which moves to inland by the wind decreases

in the summer season. 

There was clear zonation of vegetation in coastal sand dune depend on the distance from shoreline, dune

plants were on the seaward of the dunes and inland plants were on the stabilized dune. While inland

plants could not grow near shoreline, dune plants were widely distributed on the dunes. But the coverage

rate of dune plants was small on stable dunes because of shading by tall inland plants. 

The Ishikari coast was found to be typical coastal sand dune system with resilience, which has a zonation

structure of vegetation. Although the influence of the seasonal change of the surrounding weather on the

vegetation and the behavior of the landform, the temporal wave attack like summer storm has changed

shoreline and foredune. However, it was revealed that the amount of change is largely suppressed by the

establishment of vegetation.

 
海岸砂丘系、グリーン・インフラストラクチャー、生態系を基盤とした防災・減災、レジリエン
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