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EPR (Energy Profit Ratio)

1)Oil & gas US

1940s: discovery > 100.0

1970s: production 23.0 discovery 8.0
2)Coal US (mine mouth)

1950s: 80.0

1970s: 30.0

3)Qil shale: 0.7 ~13.3

4)0il sand: 1.5

5)Coal liquefaction: 0.5 ~ 8.2
6)Geopressured gas: 1.0~ 5.0

EPR : C.Clevelad, R.Heinberg, O.Amano







Net primary production increased 6% (3.4 petagrams of carbon
over 18 years) globally during 1982 to 1999

Fig. 2. Spatial distribu-
ticn aof linear trends n
estimated MNPE fram
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vt caloulated with
mean FPAR snd LAl
derived froem GBS
ard PAL dats wets,

weawsclencemag.org SCIEMCE WOL 300 & |UNE 2003



Net primary production decreased 1% (0.55 petagrams of carbon
over 10 years) globally during 2000 to 2009

MPP Trend (2000-2009) (gC/ mdyr)
Fig. 2. Spatial pattern of terrestrial NPP lnear trends froen 2000 through 200% (SOM text 51) (8, 200,
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(a)

» FIGURE 9-16 Exploitation of an aguifer.

ia) Pumping up water from the Ogallala aquifer has made this arid
region of the United States into some of the most productive
farmland in the country. (b) Water is applied by means of center-
pivot irrigation, in which the water is pumped from a central well to
a self-powered boom that rotates around the well, spraying water
as It goes. (c) Aerial photograph shows the extent of center-pivot
irigation throughout the region. Groundwater depletion will bring
an end to this kind of farming.
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(A 2 %)

I B pE | N i | BHhAs
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1965-75 3.07 2.4 0.92
1975-85 2.25 2.16 0.08
1985-95 1.22 1.52 =00

1995-2005 1.00 1.26 Lol

<ol Vi 1.90 1.88 0.02
i) FAOSTAT.
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Prof. Dr. Hartwig de Haen

Georg-August-Universitat Gottingen




Crop yields

J 1961-19%
1990 — 2007
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0.0 0.5 1.0 15 2.0 25 3.0

Growth rate, percent per year

Global yield and agricultural productivity growth rates, percent per year for 1961 to 2007. Yield is mea-
sured as metric tons per hectare. Labor and land productivity are total agricultural output per agricultural
worker and agricultural area, respectively, excluding China. Total agricultural output was derived using 1999
to 2001 price weights. Authors’ calculations are based on data from (4). See notes accompanying table S1
and table S2.




1950 - 1970 | —
1970 - 1990 [—
1990 - 2007 [N

0.0 2.0 4.0
Growth rate, percent per year

Percent annual growth of U.S. public agricultural R&D spending for 1950 to 2007. The underlying
public agricultural R&D spending data are adjusted to reflect 2000 prices. Public agricultural R&D includes
intramural USDA research and research conducted atthe state agricultural experiment stations. Extracted and
compiled by the authors using (15-17).




New Plant Type

290 GeoJournal 35.3/1005

Lower tillering capacity ( 3=4 nllers when direct seeded. B=
10 tillers when transplanted )

= Mo uaproductive tillers

= Mij=250 grains per panicle

= S0=-100 cm fall

- Very sturdy stemas

= Dark green thick and eregt leaves

- Vigorous rood system

= =130 cays growth duration

= Multiple dizease and insect resistance
- Acceptable grain gualily

Khush, Gurdev S.: Breaking the
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GeoJournal, 35.3, 329-332,
1995
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Wave Energy

Fefasanter deparimant for wave smigy con be
reached at it fotecenar. k.
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Preben Maegaard
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Community Involvement in Oil Recycling Program

Using Biomass Energy as Alternative Fuel

g Used Cooking O Colection with Pimary Schools (from 19 December 2006} k
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Used Qil Collection Amounts
From 02 Oct 2006 to 2 June 2008

s SQpporo 8287 L
s Eniwa 19091 L
e Chitose 15600 L
Fullon Trass ; s Ebetsu 14648 L
%I TOTAL 31475 | << waoste Reducfion
— ~28328 BDF Reduction
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The Greenhouse Hamburger
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MAPPING SPECIALISTS (map); LUCY READING-IKKANDA (illustrations)
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Organic Food Expo Uljin Korea 2009
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Fermentation for Crop Health
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