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Global Challenges - General

= Climate change (incl. extreme events)

» Food insecurity (quantity and quality)

» Energy (nuclear — fossil — biomass)

= \Water resources (availability and efficiency)
» Deforestation (BioDiv hotspots)

» Desertification (susceptible drylands)

» Land degradation (intensification, pressure)

= GHG-Emissions

Rattan Lal 2010
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Global Challenges - Climate

Global temperature change (relative to pra-industrial)
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Global Challenges - Climate
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Global Challenges — Food, water and energy demand

» 7,0 Billion in 2011 — 9,1 Billion in 2050

Area related to
~ contribution of global
population in 2050
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Global Challenges — Climate change

2000 old area lost
loss > 25% of baseline
loss 5-25%

change within 5%
gain 5-25%

gain > 25%

ORONONO

2050 new area gained

6 Global Whea‘t productlon —— 42 % von Braun after Rosegrant, 2009
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Global Challenges — Biofuel / bioenergy
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2007: 1.8% of global fuel
:

2008: ~ 3% (ethanol and biodiesel)
Source: OECD/FAO 2008; SCOPE 2009
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Global Challenges — Hunger for raw material

Bio Industry — example Germany

Increase in demand for renewable resources
in the chemical industry from 20-30 % by 2030

1%

io. t

Gas
m Qil
Coal

m Biomass :

Increase from 8 % in 1991
to 13 % in 2009

Oils and fats 1.450
Chemic;?{lﬂs;?ar and 408
Chemical cellulose 300
Others 549

Total 2.707

Source: Hirth nach FNR, méo consult, VCI
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Global Challenges — Raw material

= 2007: 27 Mha; 2008: 36 Mha for liquid biofuels (2% gobal cropland)
= Trends for expansion particular in tropical countries (high yields)

Brasil:
- Sugare cane 9 mill hain 2008 (up 27% since 2007)
- Potential area for soybeans: 100 mill ha (23 Mha in 2005) =

- expansion at the expense of grasslands, savannahs
(Cerrado) and tropical forests

— Indonesia:
- oil palm plantations often on cleared forest land (2/3)
- applications for expansion: 6 mio ha -> 25 mio ha

- , forest clearing 1/4 on peat soils

Source; UNEP
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Global Challenges — Biomass fluxes

(S\‘B Q
>
NS °
; IS ol
< : ' . . -‘
. - Canada ! ﬂ% ' & CIs
W. Europe ‘

. \\ ...’- ‘. , -
“ & ‘?@" = ' LN ey @ o~ R
USA <X / iy | Japi"—
- \ X ( [ \ - —

LA

- ¥ ‘,"h
s e S

g ¢ D :
\&Maﬁyskaf& —
“Indonesia: 2~

— Ethanol Brazil U y \j\\ .o
o ) . Australia >
*§f/ S.:Afric gw’-/
I L
Wood pellets éq?‘) \,_/a / }
b U
— Veg. oils &

biodiesel T




TECHNISCHE
UNIVERSITAT
DRESDEN

@nﬂﬁﬁﬁc of Soil Science and Site Ecology, Chair of Soil Ecology and Soil Protection 2011/11/23-24

Trends in global land use (10° ha)

1961 2000 2050
6:36— settlements, infrastructures + 72% to 118%
. +?
50 | deserts, glaciers, others '
_____________________________________ 2
4.1 35 | agric. land:
3.1 grass- | perma- + 7% to 31%
lands ;s?nﬁ “agriculture”
pastures cropland
1.4 1.5 1.5 + 7% to 27%
crops arableland
4.4 3.9 forests - 3% to -23%

11

Sources: Benedikt-Kemp et al. 2002, MEA 2005, GEO 4, OECD (2008)
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Global Challenges — Biomass production

Population Increase ¢ Changing Consumption Patterns e Urbanization e Economic Growth

“——'_

Food « Feed « Fibre o Energy o Livelihood * Ecosystem Services

Increased demand

Forestry Agriculture Fisheries

Sustainable Supply
Soil * Land Use ® Water Biodiversity

—— —————— ——

Climate Change ¢ Loss of Biodiversity e Land Degradation e Water Scarcity

2011/11/23-24
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Global Challenges — Biomass production

Socio-economic Trends

o Increase of global biomass
production under difficult
| conditions

Measures for regional and
Innovative production

Environmental { illenges

Requirements for sustainable Soil and Land Use Management
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Millennium Ecosystem Assessment

The Millennium Ecosystem Assessment
(MEA) is a United Nations project designed
to assess the consequences of ecosystem
changes for human well-being.

The MEA addresses following key questions:

How have ecosystems and their services changes?
What has caused these changes?

How have these changes affected human well-
being?

How might ecosystems change in the future and
what are the implications for human well-being?

What options exist to enhance the conservation of
ecosystems and their services to human well-
being?
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Millennium Ecosystem Assessment & ESS

ECOSYSTEM SERVICES
Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL
Supporting Regulating The MEA addresses following key questions:
CLIMATE REGULATION
ggﬂﬂ;@h&%{%ﬂ% FLOOD REGULATION How have ecosystems and their services changes?
DISEASE REGULATION
PRIMARY PRODUCTION What has h hanges?
WATER PURIFICATION caused these changes
How have these changes affected human well-
being?
Cultural How might ecosystems change in the future and
AESTHETIC what are the implications for human well-being?
SPIRITUAL What options exist to enhance the conservation of
EDUCATIONAL ecosystems and their services to human well-
RECREATIONAL

being?
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Millennium Ecosystem Assessment & ESS

ECOSYSTEM SERVICES

Provisioning

FOOD

FRESH WATER
WOOD AND FIBER
FUEL

Supporting Regulating The MEA addresses following key questions:

NUTRIENT CYCLING
SOIL FORMATION
PRIMARY PRODUCTION

How have ecosystems and their services changes?
What has caused these changes?

How have these changes affected human well-
being?

How might ecosystems change in the future and
what are the implications for human well-being?

Cultural

AESTHETIC

SPIRITUAL What options exist to enhance the conservation of
EDUCATIONAL ecosystems and their services to human well-
RECREATIONAL

being?
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Millennium Ecosystem Assessment & ESS

WATER PURIFICATION

ECOSYSTEM SERVICES
Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL
Supporting Regulating Supporting (examples):
CLIMATE REGULATION
NUTRIENT CYCLING : : .
SOIL FORMATION FLOOD REGULATION + Soil formation & retention
PRIMARY PRODUCTION DISEASE REGULATION - Nutrient cycling

* Water cycling
* “Production” of habitat

Cultural

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL
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Millennium Ecosystem Assessment & ESS

ECOSYSTEM SERVICES
Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL
Supporting Regulating Provisioning (examples):

CLIMATE REGULATION

NUTRIENT CYCLIN . :

S(L;IL FORMiT%N . FLOOD REGULATION * Amount and quality of biomass

PRIMARY PRODUCTION DISEASE REGULATION . Genetic resources
WATER PURIFICATION

* Ornamentals (non timber products)

Cultural

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL
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Millennium Ecosystem Assessment & ESS

ECOSYSTEM SERVICES
Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL
Supporting Regulating Regulating (examples):

CLIMATE REGULATION

NUTRIENT CYCLIN : : .

SglL FORM(/:\TIC(:)N € FLOOD REGULATION * Air quality maintenance

PRIMARY PRODUCTION DISEASE REGULATION - C-sequestration
WATER PURIFICATION

« Water (runoff, purification)

* Erosion (off-site effects)

Cultural

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL
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Millennium Ecosystem Assessment & ESS

ECOSYSTEM SERVICES
Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL
Supporting Regulating Cultural (examples):

CLIMATE REGULATION

NUTRIENT CYCLIN . .

Sgu_ FORM?\T%N . FLOOD REGULATION * Spiritual & religious value

PRIMARY PRODUCTION DISEASE REGULATION « Social relations
WATER PURIFICATION

* Aesthetic value (“well feeling”)

* Tourism

Cultural

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL
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Millennium Ecosystem Assessment & ESS

ECOSYSTEM SERVICES

Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL

Regulating
CLIMATE REGULATION
FLOOD REGULATION
DISEASE REGULATION
WATER PURIFICATION

Supporting
NUTRIENT CYCLING
SOIL FORMATION
PRIMARY PRODUCTION

Cultural

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL

Challenges

Climate change
Food insecurity
Energy

Water resources
Deforestation
Desertification
Land degradation

GHG-Emissions

extreme events

land use pressure
biomass & bioenergy
availability & quality
biodiversity hotspots

land use pressure

g & 8 3 3 3 0

intensification, pressure

= buffer ecosystem, carbon
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How to value Ecosystem Services (methods & tools)

ECOSYSTEM SERVICES

Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL

Supporting Regulating « Environmental Impact Assessment EIA
NUTRIENT CYCLING CLIMATE REGULATION

SOIL FORMATION FLOOD REGULATION « Strategic Environmental Assessment SEA

PRIMARY PRODUCTION DISERSE REGHLATION

WATER PURIFICATION  Life Cycle Analysis LCA
 Risk Assessment

Cultural » Cost-Effectiviness Analysis
SPIRITUAL « Multi Criteria Analysis MCA
EDUCATIONAL

RECREATIONAL
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How to value Ecosystem Services (methods & tools)

ECOSYSTEM SERVICES

Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL

Supporting Regulating « Environmental Impact Assessment EIA
NUTRIENT CYCLING CLIMATE REGULATION . .
SOIL FORMATION FLOOD REGULATION « Strategic Environmental Assessment SEA

DISEASE REGULATION

WATER PURIFICATION  Life Cycle Analysis LCA
* Risk Assessment
Cultural » Cost-Effectiviness Analysis

SPIRITUAL « Multi Criteria Analysis MCA
EDUCATIONAL
RECREATIONAL

PRIMARY PRODUCTION

= Sophisticated procedure
= Time and money consuming
= Still lack of knowledge for quantification (research)
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How to value Ecosystem Services (methods & tools)

ECOSYSTEM SERVICES
Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL
Supporting Regulating
NUTRIENT CYCLING CLIMATE REGULATION
SOIL FORMATION FLOOD REGULATION

PRIMARY PRODUCTION DISERSE REGHLATION
WATER PURIFICATION

Value in Great Britain in 2006:

Cultural . . _ .
e Recreation 420 Mill €
iy * Biodiversity ~ 410 Mill €
RECREATIONAL .

* Landscape ~ 180 Mill €
» C-sequestration ~ 105 Mill €
Total: ~ 2.1 Bill €

Notice: values without biomass production !
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How to value Ecosystem Services (methods & tools)

®

Seavices noodod for the praduction
of al other ecosyslem sandoas
(e.g. nutrient cycling)

Products ohtained /’ ‘—j
from ecosystams
{e.g. food and water) /_)A .
Freedom °
and Securily
choice \

Mg WELL.BEN®

Mon-material benafls obtaingd
from acosystems
(e.g. cultural hartaga)

Benafits obtained
from regulation of
SOy stems (0.9,
climate g utation
and wator
purification)
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How to value Ecosystem Services (methods & tools)

Challenges

= Feasible, systematic, and accepted regional approaches for different
ecosystem categories / clusters
== Aims: multi-purpose approach (anthropogenic focus)
= Integrated approaches including participation of key target groups

= Appropriate tools for upscaling from site to landscape



TECHNISCHE
UNIVERSITAT
DRESDEN

@sﬁhﬁe of Soil Science and Site Ecology, Chair of Soil Ecology and Soil Protection 2011/11/23-24
-

MI Definiton | Karten erstellen | Import | Upload | Planungsrestriktonen | Umwelbestriktonen | Hilfe | Transfer | O5M Inmport
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First, Lorz & Makeschin 2011 (in print):
TP J. Biodiversity, Science & Management

S EE SR E - - O Frank, Furst & Makeschin 2011: in print
O trtervall; QW Ecol. Indicators, ECOLIND-1365R2
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Simulation | Definiton | Karten erstellen | Import | Upload | Planungsrestriktonen | Umwelbestriktionen | Hilfe | Transfer | O5M Inmport

Karte:l Kuperberg Zielzustandstypen schematisch 02 ﬁl | LMF Set:| R EGEL& R hitvraldzielzustand styp ﬂl || Umweltrestriktion: Bewertung | LNF Limits

CC results

CC results o
N ' Provision

Contribution bioresources

well beeing Provision
bioresources

FELPPOEXA LY

Contribution
ecol value

&= in 2050 Contribution landscape

regional economy

o
M
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— = - ﬁ <riginalkarte einfausblenden
Contribution " 2 Contr|but|0n Resultate:
aesth value Kuperberg Zielzustan... 11.08,2010 X
eco' Value - Kuperberg Zielzustan... 11,08 2010 X
Iandscape Kuperberg Zielzustan... 11.08.2010 X
Kupferberg Zielzust®... 11,05 2010 X
- 1-47[4]
Contribution
regional economy
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Management influences =ValWood project

» Soil preparation

Fertilisation f ami bt

Undergrowth removal

Thinning

Harvesting

© 1998, 2000, American Forest & Paper Association, Inc.
www.yourforestmanaged.com
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Sustainable Forest Management -
challenges for ecosystem services

p—

We are on a good way —

let us continue !



