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Fig. 8 The human, ecology and environmental hyperlinkage (HEEH) system in the Asian Crescent. (The four colors in the box (bottom

of figure) relate to the color of each issue in the figure.)
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Fig. 9 The Sunda continent and rivers in the glacial age. (The
Sunda continental shelf is a shallow sea area which is the
richest worldwide in biodiversity of mangroves, seaweed,
coral, fish and shellfish resources.)

7. Conditions for Achieving Satoyama

The Satoyama System in this paper stands for a
biological production system established in the Asian
Crescent. In the Asian Crescent, there are a variety of

productive ecosystems, with the characteristic environ-
mental, ecological and geographical features of this
region: (1) abundant water resources, (2) fertile soils and
(3) biodiversity. The Satoyama System is created and
developed by utilizing these features effectively and
constantly working to improve the potential these fea-
tures offer (Fig. 5).

Success of the Satoyama System depends on how
efficiently we are able to harness the very low average
intensity of solar energy reaching the earth. Solar energy
directly serves as an energy source for plants, creating
carbohydrates from carbon dioxide. It also indirectly
drives the water cycle, ocean currents, weather and entire
climate overall. The unique structure of the Satoyama
System lies in that the mountainous areas and plains are
connected by rivers, with the mountainous areas acting as
huge reservoirs of snow or ice, and providing the rain that
falls over the forests and is the source of ground water.
By using these stored, stable water resources in paddy
fields, including terraced fields, it is possible to create a
regional water re-circulation cycle: the length of time
water is available is extended, the water can be used for
hydrating crops (plants) repeatedly, then by evapotran-
spiration it is transported inland as clouds and through
precipitation returned to the soil, where it again becomes
available. In this way, controlling the water cycle within
the region helps maintain an ever rich, productive ecosys-
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tem, as well as ensuring diversity of plants (biodiversity)
(Fig. 5).

In the Asian Crescent region, rivers are rich in mineral
nutrition, and clay minerals are also abundant. This
nutrition flow ensures a productive ecosystem, providing
a constant supply of nutrition, with organic matter com-
posted, and it accumulates in the soil. In 1909, Franklin
Hiram King, an authority on U.S. agricultural physics,
visited Japan, China and Korea and investigated the tradi-
tional agriculture of East Asia (King, 2009). The purpose
of his research was to analyze and understand details of
East Asian agricultural arrangements that had been able
to maintain high agricultural yields for 4000 years, while
the farmland of the U.S.A. had become exhausted and the
soil’s fertility was decreasing. He reported that East
Asian farming featured intensive cultivation and use of
organic refuse and wastes and was served by water sup-
ply networks with canals and waterways, in which floods
were controlled with banks and levees that prevented
fertile soils from eroding away. He also remarked on his
surprise at finding low-cost recycling in farming, with
composting of human and animal waste as well as
vegetable matter and the absence of chemical fertilizers,
using available resources efficiently. This description is
only one aspect of the Satoyama System practiced in the
Asian Crescent. A new study has reported that the native
peoples of Brazil have improved the poor Amazonian
soils, using biochar (applying low quality charcoal to the
soil) to make terra preta soil, a fertile black soil, and at
the same time, achieved remarkable improvements in the
soil’s carbon storage (unlike organic matter charcoal
decomposes with difficulty), and improved the biomass
production (Lehmann et al., 2006). From Japan, it has
been reported that with accumulated andosols, charred
plants contribute to the generation of Type A humic acids
and fulvic acid as well as increasing the soil’s carbon
storage (Miyazaki et al., 2009). Andosol (a black vol-
canic soil) combines humic substances with the alumi-
num contained in the volcanic ash as it weathers and
mixes with plant material decomposing in the soil. When
large amounts of aluminum-containing minerals and
humic substances are weathered the color turns black,
and is indeed called ‘black carbon soil’ (kurobokudo).
This kind of andosol has a low pH, and as phosphorous
combines with aluminum to make it unavailable as a
nutritional element, it is necessary to control the pH of
andosols. If the pH of andosol is lowered, the soil will
become very fertile.

As explained here, the regions of the Asian Crescent
are blessed with natural advantages, having an excellent
water supply, and generally, the chemically basic com-
ponents of the soil here being rich in mineral nutrition.
The process of developing a Satoyama System includes
changing the water supply system into one that maintains
recycling by building waterway networks in paddy fields
that absorb the mineral nutrition and clay minerals from
the water supply and help them accumulate in the soil,
and improving the soil using organic matter or carbides
(carbon-rich matter). When climate change on a global

scale upsets the water cycle, ecosystems in regions with-
out the kind of waterway networks the Satoyama System
possesses become highly unstable. This illuminates the
great importance of the Safoyama System as a measure
for alleviating global climate change.

8. Conclusion

The Satoyama System in the Asian Crescent as de-
scribed above in this paper is a sustainable organic farm-
ing system that has been established over a uniquely long
span of years. The driving force of this system is univer-
sally available low-intensity solar energy, as specifically
featured in the water circulation system. Another feature
of the Satoyama System is a pump-like function for sup-
plying the land territory with water provided via the
mechanisms of the East Asian monsoon and the Sunda
sea shelf (a large area of shallow sea and islands where
cumulonimbus clouds form over warm sea water) (Fig. 9).
These are affected by the warm currents and mountainous
walls guiding the Asia monsoon around the Himalaya-
Tibetan Plateau. The water transported to the mountain
ranges/mountainous districts sinks into the ground in the
forests and is stored in this huge underground reservoir
(water tower) or in the form of glaciers and snow, and is
gradually supplied to the lower flat land areas. In this
manner water flows throughout the productive ecosystem
through waterway networks, preventing the loss of clay
minerals and nutrition. Most of the crust in the Asian
Crescent is relatively young, and the soil throughout the
area is extremely fertile, benefiting from volcanic ash and
river clays. The high productivity of the fertile soils
promotes circulation of organic matter and supplies the
soil with carbon (for example, biochar). Human-made
control mechanisms have further improved the soil’s
fertility. In this paper, a system that establishes a society
with nature-human coexistence that utilizes the circula-
tion of water and organic matter for improving the
already fertile soils that have been blessed additionally
with geographic advantages, is defined as a Satoyama
System.

In the Asian Crescent there are three high-density
carbon ecosystems (peat, mangroves and permafrost).
These have accumulated a huge store of carbon and water,
and throughout history they have helped control the
balance of carbon and water on a global scale. Today,
however, there are fears that huge amounts of greenhouse
gasses will be emitted and the earth’s ability to store
water will be imperiled if these three ecosystems are
destroyed and that, in turn, the global ecosystem and
environment will be negatively affected due to develop-
ment and climate change. Along the outer edge of the
Asian Crescent there are three locations that give rise to
unusual climatic conditions and have a significant impact
on climate change in the Asian Crescent. The Sunda sea
shelf (Figs. 7 and 9), which acts as a huge reservoir for
water, also has a global impact on the circulation of water
and heat. Therefore, the Satoyama System in the Asian
Crescent is a central ecosystem that affects the stability of
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the climate globally.

In Europe, three-field rotational farming has been
traditionally practiced for improving the fertility of soils
to maintain productivity, which is lower than that of the
Asian Crescent, creating a need for large areas of farm
land. However, even in this type of organic farming sys-
tem, it is possible to practice energy farming as well as to
grow crops. This rotational farming is practiced by
individual farmers or villages creating a mosaic-like
structure by combining farms or farmland as a patch-
work. In each patch, cyclic organic farming (manmade,
induced rotation) is simply conducted with weak mutual
connections that are not in a stratified but rather a hori-
zontal structure. In the Satoyama System of the Asian
Crescent, remarkably high productivity has been main-
tained in organic farming for a long period of time, by
making good use of the nutrient supply in fertile soils and
biodiversity, as well as basing farming practices on natu-
ral water circulation and measures to improve soil fertil-
ity (artificial circulation: clay and nutritional mineral
supplementation, organic matter and biochar input). This
Satoyama System, which is established in each basin,
region and district of the extensive Asian Crescent and
the Himalaya-Tibetan Plateau, has a stratified rather than
mosaic structure, and is three-dimensional. A system
with this type of stratification is complex, as there have to
be interactions in or between layers and elements.
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