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Facts of global change

World population development from 1950 to 2050:
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Climate change is affecting all compartments of the terrestrial system

50% of the global land surface has been changed by human activity; 23 % of
the land surface is degraded in quality

Loss of agricultural land (In 2003: 2 % of the agricultural land was lost:
Production of rice, corn and wheat -18%)

Worldwide loss of biodiversity
Decline of water availability (49,000 km?3 per year) and water quality

1/3 of the earth’'s annual renewable water may be affected by pollution in 2050
(Gleick et al., 1998) due to waste water
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Water on Earth

Total water: 1400 Millionen km 3
Fresh water: 43 Millionen km 3 (3 %)

Lakes and rivers 0,3 % Soil moisture, swamps, permafrost 0,9 %

UN: The water resources of the
Earth will decline by 25% in the
next 10 years.

Water demand will increase by

clean 40%
groundwater
30 % in 2025:

30 % will exhibit water stress
(< 1700 mdlyear),

7% water scarcitly
(< 1000 m3/year)

Gletscher and permanent ice 69 %
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144 - WATER: A SHARED RESPONSIBILITY ~
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Groundwater abstraction rate as a percentaze of mean recharge
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Figure 8.3: Water use by industry vs. domestic use and agriculture
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The Earth's land surface equals 13 bill. ha

Agricultural used land
1,44 Mrd. ha (17 % is irrigated)

11 %

Remaining land
including deserts,
waste lands and
urban areas 4,35
bill. ha

Permanent
meadows and
grassland
3,36 hill. ha

Forests 3,89 hill. ha
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Soil and Trouble
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How much agricultural land
(Landwirtschaftliche Nutzflache, LNF) does a person need?

At least 0,07 ha LNF in case of a sustainable and mainly
vegetarian diet without intensive use of pesticides and fertilizers

But...

UNEP (GEO-4, 2007) also warns that we are living f ar beyond our means.
The human population is now so large that "the amou nt of resources needed
to sustain it exceeds what is available... humanity  's footprint

[its environmental demand] is 21.9 hectares per per  son while

the Earth's biological capacity is, on average, onl y 15.7 ha/person...".

Deutsche Stiftung ftr Weltbevolkerung, 1996
Balance Verlag
UNEP, 2007
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Figure 7.5: Evolution of cropland, 1961-2000
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Water requirements for food production 1960-2050
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Water requirements for food production 1960-2050 . The requirements for water in agriculture in developing countries will
need to increase in order to meet the Millennium Development Goal 1, target 2 'Halve, between 1990 and 2015, the
proportion of people who suffer from hunger'. To decrease hunger the outputs in agriculture will need to increase, and
thus the water use. The data has been calculated for developing countries with minimum set of calories.

Source; Stockholm Environment Institute. 2005.
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Figure | —World Commodity Prices, January 2000-April 2008
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Sources: International commadity prices database of the Food and Agriculture Orpanization of the United Nations
(FAO), 2008; International Financial Statistics database of the International Monetary Fund (IMF), April 2008,

Mote: Although there is a strong correlation between food price levels and oil price levels, this is not the only
forceful relationship. Other factors, such as high demand for food due to economic growth and lack of respense in

production, play a role in food price increases as well.
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Conseguences of intensive use of soils in Germany and Europe

Loss of soil organic matter
Contribution to CO,-Emissions, Loss of soil fertility

Loss of agricultural land
(70-120 ha per day in Germany)

Erosion (4,1 t per capita per year world wide)

Exceedence of the critical levels for nitrate (NO3) and pesticides

e.g. Atrazine still in the groundwater
(10% of the observation wells)
Despite ban for more than 15 years

NO, : Exceedence of the critical value below
20% of agricultural land in the EU

PSM: Exceedence of the critical value below
25% of agricultural land in the EU

Agrosphére (ICG-4) Folie 13




#) j0LICH
Important functions of terrestrial ecosystems "~

Atmosphere Vegetation Soil Groundwater

To feed the world population in 2025
e agricultural production needs to increase by 2%/year

 production in constrained to the actual available land
resources with an expected decline on the long term
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Scientific challenge
Improved understanding of biogeochemical and hydrological
processes in agroecosystems and soil/groundwater systems
Societal Challenges

Maintenance and sustainable use of terrestrial ecosystems for
food, feed, and energy supply

to maintain ecosystems functioning and ecosystem services

Maintenance and protection of soils and groundwater (Quality
und Quantity)
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Process understanding Predicitive Models

- Fate and effect of chemicals -Water- und matter fluxes from field to
- Organic matter dynamics Regional scaleStoffflisse

- Change in terrestrial systems due to global (e.g. EU Soil thematic strategy,
change EU Water Framework Directive,
(Climate, Land use) Trace gase emissions)

Control and Management of soll functions in
In terrestrial systems

Developing innovative Terrestral Observatories
technologies _ .

- Integrated observation of terrestrial
-Integration of geophysical and systems
non-invasive technologies for - Establish data bases to develop and
Precision agriculture and groundwater validate terrestrial models
management
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