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Promotion of Field - verified Studies 
on Sediment Transport Systems Covering 
Mountains, Rivers, and Coasts

   In Japan, a substantial amount of sediment is produced and flows into rivers 
each year due to the erosion and collapse of mountain slopes and other couses. 
Since the period of high economic growth, many large dams have been constructed,
and  in   the  are          as  where outfl  ow of sediment is great, a     considerable amount of sediment
is captured and deposited in dam reservoirs. Additionally, a substantial amount of sand 
and gravel are extracted from rivers and the sea to becaused as concrete aggregate,
reducing the supply of sediment into the sea. And moreover, many number of ports
and other coastal structures have been built, blocking littoral sediment transport. These
conditions cause dams to function  less effectively, cause riverbed degradation in the
areas downstream from dams, and the erosion of sandy beaches at the mouths of river 
and along coasts, and create many other problems by disrupting the balance of sediment
transport systems. 
   To solve the problems related to the sediment transport systems, it is essential 
to ensure the continutity of sediment transport and to restore the mechanisms for 
supplying sediment to various place in a balanced manner. However our understanding
of sediment transport is in sufficient, it because sediment moves through wide areas in
a complex manner as well as becouse it is difficult to measure this movement. As such,
we have not yet established the technology to assess and control the higher risk 
of f looding and the influence on the ecosystems that maybe caused by future enhanced
sediment discharge from upstream. Nor have we created the technology to predict the
effects of improvement in coastal erosion due to the supply of sediment from rivers. 
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Figure : Flow of Consistent Field-verified Studies on Issues Concerning the 

Sediment   Transport Systems
Prepared by the STFC

http://www.nistep.go.jp/achiev/ftx/eng/stfc/stt033e/qr33pdf/STTqr3306.pdf
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   First of all, it is essential to choose typical sediment transport systems, and to look at
the total sediment transport system to precisely diagnose the current problems where,
they are occurring their causes and effects, and the extent of their impact by monitoring
and accurately understanding sediment movement from the sources of rivers to the coasts. 
Next, it is necessary to clarify goals for improvement interms of required amount and
the particle sizes for sediment transport in each area. It is also necessary to implement
consistent field-verified studies in order to solve problems in consideration of the 
disaster  prevention, proper uses of  water  and sediment, ecosystem and the  environment.
The problems involve a wide range of communities, administrations, and scientific and 
technological fields. Therefore, it is needed to conduct joint research on solutions and
to from agreements beteween related parties.It is desirable to establish a study forum. 
That will develop the field of sediment transport systems academically, and that tries
to reflect their efforts on establishment of an integrated sediment management systems. 

(Original Japanese version: published in May 2009)
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R&D Activities for Aeronautics
S&T in Japan, 
the United States and Europe

   Unlike land-based transportation vehicles that need such infrastructure as 
roads and railways, aircraft can fly freely anywhere, even across national borders, 
thus realizing mankind’s dream of traveling ever faster, higher and farther. As 
the volumes of traffic of people and goods are said to be positively correlated to 
economic activity (GDP), we may say that air transportation has contributed to the 
development of the global economy.
   Meanwhile, in 1999, the Intergovernmental Panel on Climate Change (IPCC), 
which is studying the problem of global warming resulting from the emissions 
of human-derived greenhouse gases, drew up a special report on the impact on 
climate change of aircraft emissions including: carbon dioxide (CO2), which is a 
major greenhouse gas; nitrogen oxides (NOX), which generate tropospheric ozone 
and reduce methane; and water vapor, soot and aerosol particles, which lead to 
the formation of contrails and cirrus clouds. The IPCC’s fourth report, issued in 
2007, evaluated the impact on climate change of aircraft emissions other than those 
that lead to the formation of cirrus clouds, the mechanism of which is not well 
understood by modern science.
   As achieving environmental friendliness is becoming an increasingly urgent 
challenge for aviation, the United States and Europe are implementing research and 
development (R&D) programs concerning environment-friendly aircraft through 
government-industry-academia collaboration with a view to significantly reducing 
CO2 and other aircraft emissions as well as noise, with targets set for around the 
year 2020 and beyond. In addition, as some estimates are predicting that air traffic 
volume will double by around 2025 compared with around 2000, R&D programs 
concerning Air Traffic Management that uses navigation satellites such as GPSs 
(Global Positioning Satellites) are also underway in order to resolve air traffic 
congestion as represented by take-off and landing delays at airports and slow-speed 
flights.
   Japan is also engaging in similar R&D programs through government-industry-
academia col laborat ion. Although Japan leads the world in environmental 
technology, it is lagging in civil aircraft development, as is shown by the fact that 
development has just started for a Japanese small passenger jet aircraft that will 

Frontier

http://www.nistep.go.jp/achiev/ftx/eng/stfc/stt033e/qr33pdf/STTqr3307.pdf


10

S C I E N C E  &  T E C H N O L O G Y  T R E N D S

be the first passenger plane to be developed in Japan in the 40 years since the YS-
11. Japan should contribute more to the fight against global warming by enhancing 
its aeronautical technology development capability based on the full R&D cycle, 
from basic research by universities and other research institutions, and technology 
development and demonstration by R&D organizations such as the Japan Aerospace 
Exploration Agency ( JAXA) to product development and data feedback from actual 
manufacturing and operations of aircraft by the aviation industry.
   If a supersonic passenger plane capable of halving the current f light time 
across the Pacific, more than 12 hours, is realized, it is expected to bring about 
revolutionary change in economic activity. With an eye to participation in a future 
international joint development project, JAXA is engaging in an R&D project 
concerning quiet supersonic aircraft technology, which aims to achieve both 
environmental friendliness such as reduced sonic booms and lower noise during 
landings and take-offs and economic efficiency such as enhanced fuel efficiency 
through weight reduction and aerodynamic resistance reduction. In the future, this 
project is expected eventually to help to open the new frontier of space activities, 
including a space transportation system using air-breathing hypersonic aircraft as 
the first stage.
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NOTE 1: UHC stands for unburned hydrocarbons

NOTE 2: The source of the image of the engine: NASA 

Figure  :  Ideal and real combustion processes for jet engines
Source: Reference[5]

(Original Japanese version: published in April 2009)




