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1. Introduction: Questions

= How does Global Environmental Change (GEC)
and human action affect desertification?

= What are the implications of GEC and
desertification for the Western Mediterranean
and Spain until 2020, 2050 and 2100?

= Which proactive adaptation, mitigation and co-
ping strategies for the Western Mediterranean,

Spain and the Canary Islands are conceivable?

01 Facing social and political effects: Migration & conflicts

0 Coping with climate change and desertification with adaptation and
mitigation policies and measures and sustainable soil, water and
agricultural management

0 Using potential of renewable energy for the Canary Islands



"

1. Introduction: Focus of the Talk

Environmental Challenges of Global Change

[

OO O

Global Environmental Change: climate change & desertification
PEISOR model: links GEC with social impacts & pol. response
CC: Global processes and D: regional/local processes

Climate change
= Impacts
= Scenarios
Desertification
m Direct: Oversue and bad management (drivers: economy & poverty)
01 climate change induced desertification
= Indirect effects:
01 environmental: soil erosion, water scarcity and crop yield decline
01 socio-political: migration will most likely increase

Policy Responses

= From reactive to proactice strategies, policies and measures
= Vision of Fuerteventura for Combating Desertification
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2. Global Environmental Change

m Since 1970/80s: ‘global environmental change’ (GEC)
a new topic in natural and social sciences

m Since late 1980s and 1990s policy efforts on:

1 Climate Change: 1988: issue of G7; 1990: UN GA mandate;
1992: Rio summit: UNFCC (1992) and Kyoto Protocol (1997)

1 Desertification: UNCCD (1994)

m Since 2000: both are considered as security issues
1 Almeria Symposia: 1994 and 2006: desertification and
migration
1 Since 2000: climate change seen as a security threat/risk

1 Valencia: 2003: NATO Conference: Desertification as a
security issue in the Mediterranean
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2.1. Global Environmental Change (GEC)

Ecosphere Anthroposphere
Atmosphere Societal
Climate % <:J Organisation
Change Global (—— Economy
Hydrosphere Environmental <:| Transportation
Change <—| Population
Biosphere |::> {— 1/ science &
- Technology
Lithosphere f> ] | Psychosocial
Pedosphere Sphere

GEC poses a threat, challenge, vulnerabilities
and risks for human security and survival.
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2.2. Definition of GEC

m German Advisory Council on Global Change (WBGU) is charged to
evaluate environmental changes, their impacts and make proposals on
coping with them in ecological, social and economic contexts.

WBGU mission: defined challenges of Global Change

Human interference in the natural environment reached global proportions.

Critical global environmental changes include climate change, biodiversity
loss, soil degradation and freshwater pollution and scarcity.

m Spread of non-sustainable lifestyles, persistence of absolute poverty and a
growing global population accelerate these interventions in environment.

m One consequence of GEC is the mounting vulnerability, especially of
developing countries, to natural disasters, food crises and disease.

Thus, environmental degradation has also become a security issue.

The new quality of these global human interventions in the Earth System is
presenting scientists and politicians with new challenges.

m Global environment and development policy, guided by the principle of
sustainable development, seeks to meet these challenges.



2.3. Four GEC Scientific Programmes

chemical and biological processes that
define Earth System dynamics

» changes occurring in these dynamics
* role of human activities on changes

m International Geosphere-Biosphere m International Human Dimensions
Programme (IGBP). research pro- Programme (IHDP): international,
gramme that studies Global Change interdisciplinary science organization:

m Goals: * Analyze interactive physical, promoting, & coordinating research,

capacity building & networking. Social
science perspec-tive on global change
and works at the interface between
science and practice

m World Climate Research Programme
draws on climate-related systems, faci-
lities & intellectual capabilities of 185
countries to advance understanding of
processes that determine our climate.

m Two key objectives of WCRP are:
1 to determine predictability of climate;
1 to determine effect of human activities

on climate. WCRP_}

m DIVERSITAS: integrates biodiversi-ty
science for human well-being:

m By linking biology, ecology & social
sciences, it produces socially relevant
new knowledge to support sustainable
use of biodiversity

7
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BIVIREITAS
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2.4. Earth System Science Partnership (ESSP)

m 2001: Amsterdam Declaration on Global Change: IGBP, IHDP,
DIVERSITAS, WCRP formed Earth System Science Partnership.

m ESSP: partnership for integrated study of the Earth System,
changes, & implications for global/regional sustainability.

1 Global environmental changes are both accelerating & moving the
earth system into a state with no analogue in previous history.

1 The Earth System is the unified set of physical, chemical, biological
& social components, processes and interactions that together
determine the state and dynamics of Planet Earth, including its
biodata & human occupants.

1 Earth System Science: study of Earth System, with an emphasis on
observing, understanding and predicting global environmental
changes involving interactions between land, atmosphere, water,
ice, biosphere, societies, technologies and economies.
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2.5. UNCCD Definition of Desertification

m Art. 1 (b) of UN Convention to Combat Desertification of 17 June
1994 on “combating desertification” aims at:

“(1) prevention and/or reduction of land degradation;
(i1) rehabllitation of partly degraded land; and
(iif) reclamation of desertified land”.

m Drought is used for “the naturally occurring phenome-
non that exists when precipitation has been signifi-
cantly below normal recorded levels, causing serious
hydrological imbalances that adversely affect land
resource production systems.”



Drought and desertification

threaten the livelihood of over 1
billion people in more than 11 0
countries around the world

Kofi Annan
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3. PEISOR Model: Global Change,
Impacts and Policy Response

m Other Models: Environment — Response
1 OECD: PSR-Model
1 UN-CSD (Committee for Sustainable Development)
1 EEA (European Environment Agency)

m PEISOR model distinguishes 5 stages:
» P: Pressure: Causes of GEC : Survival hexagon
» E: Effect: environm. scarcity, degradation & stress
> |I: Impact: Extreme or fatal outcome: hazards

» SO: Societal Outcomes: disaster, migration, crisis,
conflict etc.

» R: Response by state, society, the economic sector and
by using traditional and modern scientific knowledge to
enhance coping capacity and resilience
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3.1. PEISOR Model: Global Change, Environmental
Stress, Impacts & Extreme Societal Outcomes

Causes Effelc:t of sacin-ecnnqmic interactiqn Extreme National & international
(Hexagon) Enwmmgental scarcity & ngradaUGn and/or fatal Political Process
Pressure N Environmental & political stress |  Qutcomes | Response
/—direﬂ link:ﬁclimate change and extreme weather events —\
Air Global economic and political context/conditions| Hazard € prevention State 3 &
. e ® avoidance §&
(environmental) g 2
=2 degradation ¥ 4 A2 R
N7 N [environ. siress|® |2 | [crisis 5
O 2 =
9 scarcity or abundance A A RN gGey Ecﬂnﬂ:n)y g8
. o = 8
National (socio-economic context and Miorati 2 di“i“t"’*r aggg;a;lgggiiglr::- g E
1§ - 4 Jgratmn & o
conditions, conflict structure, tradition N conflict| K Knowledge 7 | 50
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feedback
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3.2. PEISOR: Pressure or Causes of GEC
(Survival Hexagon)

Air
(climate change)
(nature and human-induced)

Land
(soil, ecosystem
degradation)

Water
I I floods)
| |

|

|
|
|
Rural system |

(securing food
and fibure)

Urban system
7 (industries, services
pollution, health)

Human population
(human-induced)

- direct impact of nature and human-induced "root cause": climate change on five factors

——> direct impact of human-induced "root cause": population on five factors

- — > complex interaction among four structural factors: land, water, urban and rural systems

Six causes of GEC or
pressure factors

Nature & human-induced
< Air: Global climate change
+ Soil degrad., desertification

«+ Water scarcity, hydrol. cycle
Human-induced factors
+ Population growth

+ Urban systems: Urbani-
sation, Pollution, Health

+ Rural systems: Agricul-
ture: Food & Fibre

Six Contextual Factors
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3.3. PEISOR: Effect: Environmental Scarcity,
Degradation and Stress and Impacts

Causes Effect Environmen-| Probable
(Hexagon) | (Interaction) | tal Stress |Outcomes

2= = = = ' xtreme Weather Events= ==y

Climate change environmental | global cond. |disaster conflict

> ddegradation avoidance

Environ-

(so1l, water)

7 7
e \7 I Al cntal stress 3 9
F carity .

— s i o | (WaLET, f00d, nation. cond.

L]
- — > complex interaction among four structural factors: urbanisation, water scarci-
ty, soil erosion and desertification and food scarcity and agricultural policy Ous 1 I I g

migration
conflict
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3.4. Early Warning of Impact (Hazard & Disaster) &
Social Outcomes (Migration, Crises & Conflicts)

Hazard

Disaster

Prevention
Avoidance
of Conflicts

Contlict

Much knowledge on these factors:
v Hazards, migration, crises, & conflicts
By different scientific communities

Lack of knowledge on linkages

among extreme - fatal outcomes

> Disasters & disaster-induced migration
»> Famine & environm.-induced migration
» Conflicts & conflict-induced migration

Lack of knowledge on societal

consequences: crises & conflicts

> Domestic/international crises/conflicts

> Environmentally or war-induced migra-
tion as a cause or consequence of cri-ses
and conflicts

Dual Scientific & Policy Goal

> Reduce Vulnerability & Hazard Impact

> Avoid ExtremeSocietal Outcomes
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3.5. Pentagon of Extreme Outcomes

Increase in greenhouse gas emissions

Specific national socio-economic and political conditions

Nature National Urban violence Hurman
induced m induced
(supply Hunger Domestic (demand
factors A riots instability & factors)
and crisis
S Rural
2 : Environmental  Dispute on Civilwars  Evironmental systems
(ciimate ‘access to
change) water and land =
[ degradation lg\ scarcity
Land 5y Urban
= systems
Clashes on water Political
and land disputes on
migrants vs mass migration
nationals
Wolrtcontcs
g?‘n‘:};iz (hydrocarbons,
and territory minerals, etc.)

International North-South

disputes on international obligations and

violent North-South conflicts
International

Specific international conditions and context




"
4. GEC: Desertification and Drought
Drylands and their Categories

Drylands include all terrestrial regions where the production of crops, forage, wood and other ecosystem services are limited by water. Formally, the definitio
ancompazs2s all lands where the climate is classified as dry subhurmid, semiarid, arkl or hyper-and. This classfication is based on Afdity Indax valuast,

Drgland compises 41,3 %
of fuas gleng ierreainal arsg

Dryland Systems
- n pescamt of the global torrestrial araa
Hyporard R RIS S
Arid Sirrface Area  Drysebhumid SHemiarid Arid Hyper-arid
Semiarid
Diry subhumid Pepulation
Y —_r———e—r——r——Tr—r—Tr— T
1] 10 20 30 1 A a4 %
Sourca: Millanmlum EEI:IE!,rﬂEI"I"I Assessrmant i parcant of tha glebal population Prytands ars home o 34,7 % of to global poposstcm i 2000

1 The long-tarrm mean of the ratio of an arga’s mean annua precipitation to its mean amual potential evapstranspiration is the Anidity Index (A0,

Motes: The map is based on data from UNEP Geo Cata Portal https Agecdata.grid.unep. ch/l Global area based on Cigital Chart of the World data (147,572, 196.6 squars km;
Data presented i tha graph are from the MA core database for the yaar 2000,
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4.1. Development Pathways in Drylands

Downward spiral leading to desertification Approach to avoid desertification
——= Pglitical and sconomic instability —— Human factors = Polilical stabilily - ~
Damographes and economic prosperily
_‘J Econamic
Socie-political
rf Science and 1
k technology
- » Overgrazing and improved crop
expansion of cropped areas - = and livestock production
I..F_
¢ 3 { 3}
Reduced L:'i.'q-E scale Small-scala I'I'III:|.i:||_iI:}F'| Sofl, water, range consarvation
vageialion cover expansion of irigation of high-value crops and improved technology
l l W
Increased Salinization Low salinization risk Reduced soil eroslon
soil erosion J
N L\- e
N\ ¥
Climatological faciors —— Reduced  —— Increased
. Climate change hinlogical productivity binlogical productivity
- Droughl l
L
i Poverty, emigration, Improved -
and reduced human well-being

human well-being

Source: Millennium Ecosystem Assessmeant



4.2. Linkages & Feedback Loops: Desertifi-
cation, climate change and biodiversity loss

Desertification
Reduced T

carbon sequestration nte T e
abowe- and below- ground Reduced primary production
carbon reserves and r‘II.F'."rlE-I'I.—t cycling

Raeduced
soil conservation
Increase in Snil emsmn
axframe avents
iflocds, droughts, fres..}

Faducad
carbon resarves
and increased

'E'D.g ETESEIGAS
Loss of nuiriznts
and sail maisture
Climate change T

\ e i /

and reductans in *=  community structure
spacizs abundances and diversity

magar components of biodiversity invodved in the linkages
bolded: major services mpacted by bicdivarsily losses

Saurce: Milleanlum E coEysiam ARsesamenl
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4.3. Number of drought disasters by
country & affected persons (1970-2006)
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Mumber of reported droughts
0 = 6-10 Centre £
i-5 N =10 EM-DAT

Mumber of persuns reported as affecred

o 1,000,001 - 10,000,000 Centre for Research on the Epidemiology of Disasiers. :g 3
r

1 = 1,000,000 - S (IR R EM-DAT: The Internadonal Disnster Database - waswom-dat.ned ’
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4.4. Impacts of Drought (1974-2003)

Reported Death of Natural Ha- = Affected persons of Natural
zards globally: 2.066.273 Hazards: 5 076 494 541 .

Wil firas

sides “'®  yand sforms

1% 11%
Voleanlc eruptions
1%
Wawes-surges
1%

Flzod

Source: Hoyois/Guha-Sapir (2004) T

Exframs tamparaiuras
<%

(1 injened = lorra i = aflmches



4.5. Fatalities & Affected People of Natural Ha-
zards in Africa (1975-2001) Distribution of people affected by natural disasters,

by country and type of phenomena, in Africa (1975-2001)

Distribution of natural disasters fatalities, by country L
bu
@ Ethiopia;
@ 311,268 killed
Congo, Dem. Rep.: =
._ 982,197 affected @ ®
. ®
o®
" 2000 0 2000 4000 Kilometers .*;.
2000 . 0 2000 4000 Kilometers w<$s e —
EM-DAT: The OF DA/CRED International TECEND EM-RATi:The SEDRCRED Imenationl LEGEND
Disaster Database I olcano Disaster Database . . Il Volcano
{http:/Avww .cred.be ; email: cred@epid.ucl.ac.be) [ Earthquake (http:/Avww cred.be ; email: cred@epid.ucl ac be) [ ]Earthquaks
[ ] DroughtFamine [ Drought/Famine
B Epidemic I Epidemic
Avalanche/Landslide Avalanche/Landslide
I Flood Flood
B vind Storm = wWind Storm
[ Other [ | Other




4.6. IFRI: Global Hunger Index: Oct. 2006

Jand

Global Hunger Index

. Z 30.0, extremely alarming

B 20.0 - 29.9, alarming

[ 10.0-19.9, serious

. 1.5 - 9.9, low to moderate hunger

E no data

|| axcluded from GHI

Global Hunger Index of Inter-
nat. Food Policy Research
Institute (IFPRI, Washington)

Of 12 countries with highest
hunger levels, nine were affec-
ted by civil wars or violent
conflicts.

The 10 worst cases are all in
Sub-Saharan Africa.

Among most affected are coun-
tries in Nile Basin (Eritrea,
Ethiopia), in Sahel (Niger)

In all other countries: alarming.

Situation may get worse:
1 demand increase and

1 supply decline due to impects
of Global environmental
change.
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4.7. Drought, Famine and Conflicts in Africa




- pain: Top Natural disasters:
Persons killed & affected. Source: CRED (2007)

Top 10 Natural Disasters - number killed:

Disaster type Date No Killed
Extreme Temperature 1-Aug-2003 15,090
Flood 19-Oct-1973 500
Flood 27-Sep-1962 445
Slides 7-Aug-1996 84
Flood Oct-1957 77
Flood Oct-1953 50
Flood 25-Aug-1983 45
Flood 19-Oct-1982 43
Extreme Temperature O9-Jan-1985 40
Flood Nov-1982 34

Top 10 Natural Disasters - economic damage:

Disaster type Date Damage US* (000's)
Drought Sep-1990 4,500,000
Flood 25-Aug-1983 3,900,000
Drought Apr-1999 3,200,000
Wild Fires 18-Jul-2005 2,050,000
Drought 1980 1,500,000
Drought 1981 1,460,000
Flood 4-Nov-1987 1,283,000
wind Storm 4-Oct-1984 1,000,000
Extreme Temperature 1-Aug-2003 880,000
Extreme Temperature 22-Apr-1995 824,300
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Summarized Table of Natural Disasters in Spain from 1953 to 2007

#of . : Home- Total Damage

Events Killed Injured less Affected Affected US$ (000's)
Drought 4 0 0 0 6,000,000 6,000,000 10,660,000
Earthquake 1 0 20 0 0 20 44,004
Epidemic 2 2 0 0 752 752 0
Extreme 8 15216 0 O 0 70 2,104,300
Temperature
Flood 21 1,279 1,700 6,000 734,600 742,300 7,765,885
Slides 1 84 129 0 0 129 0
Wild Fires 14 60 121 0 18,600 18,721 2,754,108

Wind Storm 15 132 62 0 6035 60412 1,136,000



4.10. Extreme Temperature Disasters

Extreme temperature disaster occurence from 1977 to

20086

B
[+

= = N KN W oW A
o o o 0o a o

Number of disasters

iy %) "'3 ’\
S B s e &

|- Cold wave B Hoat wave FPaly. (Cocourrences) |

Extreme temperature disasters: Summary

ateee tandinatl ||.II||I|I

&S F S S S

1987-1996 | 1997-2006 | 1987-2008

All Events

Qecurrence 79 207 286
Number of killed 6,989 91,497 98 496
Average disasler morlality 888 442 5 3444
Cold Wave

O e 50 13 181
Aumber of killed 2 600 8.250 10850
Average disaster moriality 220 632 2589
Heat wave

Qeccurence 28 K 105
ANumber of kilted 4350 83.212 87.611
Average disaster moria 'I'E 1617 10949 834 4

Matural disasters mortality from 1987 to 2006

[ Crraught @ Earhguake B Extrame Tempersture
OFicod M Slides B\olcano
OWave / Surge
Heat wave mortality
29
0% (=TSR

R

BE %

I Africa B Amaencas ClAsia O Europse B Oceania |
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4.11. Heat Wave of 2003 in Europe
10 Most Deadly Disasters (1987-2006)

2003 heat wave mortality
MNumber of killed

Year of occurrence| Disaster type | Region [ Courtry | Number of kiled
2003 Heatwave | Europe
2008 Heatwave | Western Europe

1955 Heatwave | India
2003 Heatwave | Indian Subcontinent

2005 Coldwave | Elrope
2002 Heat wave | India
Heal wave | Gresce

Coldwave | India
2002 Cold wave | Bangladesh
196 Heatwave | United Siates

e
ﬁj CRED CRUNCH

Tssree No. 9 “Diisaster Data: A Balanced Perspective’’ Jeerze 2007
T
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4.12. Effects of 2003 summer heat wave on

agricultural yield in five EU countries
© M. Parry, Meeting of EU Agriculture/ Environment Ministers, 11.9.2005, London

L LAA

Effects of 2003 summer heat wave on EU agriculture

France €4000 m
[E1300 m for cattle])

ﬂ Germany £1500 m

lEaly €473000 m

B Wheat |
O Maize
: Auctria €197 m

5 i s —— e
O Fodder'cattle : : : I

-E0 -3 -40 -3 -210 =10

=

10
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4.13. Global migration & refugees (1960-2005)

Estimated
number of | Estimated | Growth rate | Infernational | Refugees as
international | number of of the migrants as | a percentagi
Population | migrantsat | refugees migrant a percentage of inter-
at mid-vear | mid-vear at mid- stock of the national
Year | (thousands) | (both sexes) vear (percentage) | population migrants
1960 | 3023670 75463 352 2163 992 0.8 2.3 2.9
1965 | 3338 (41 78443933 3 869 380 0.7 24 4.9
1970 | 3696 128 81 335779 3 886983 1.3 2.2 4.8
1975 | 4073745 86 789 304 4217992 2.7 2.1 4.9
1980 | 4442309 99 275 898 9065472 2.2 22 9.1
1985 | 4843930 111013230 | 13197739 6.7 2.3 1.9
1990 | 5279519 154945333 | 18497223 1.3 2.9 11.9
1995 | 5692 353 165 080 235 | 18 492 547 1.4 2.9 11.2
2000 | 6085572 176 735772 | 15656912 1.5 2.9 8.9
2005 | 6464750 190633 564 | 13471 181 0.8 3.0 7.1
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4.14. Migration in Mediterranean (1950-2000)

Region 1950-1960 1960-1970 1970-1980 1980-1990 [990-2000
Ner number of migranes per vear (thousands)
Mediterranean -2.765 -4,007 -2.127 -830 369
North-western Mediterranean -1,521 -161 1.079 337 2,124
North-eastern Mediterranean -B23 -1,162 -71 -162 -85 8
Eastern Mediterranean 376 406 -1.295 -306 021
Southern Mediterranean -Ou7 -1.7649 -1.840 -508 -1.788
Net migration rare

Mediterranean -1.1 -1.4 -0.6 0.2 0.1
North-western Mediterranean -1.2 -0.5 0.7 0.2 1.3
North-eastern Mediterranean -2.4 -3.1 -0.2 0.4 -2.0
Eastern Mediterranean 1.7 -0.9 -2.3 0.7 1.0
Southern Mediterranean -2.0 -2.8 -2.3 0.5 -1.4

Source: United Nations (2001).
Revision. Disk 2: Extensive Sel.

E Ol XTI 13

World Population Prospects.: The 2000
(United Nations Publication, Sales No.
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4.15: Increase in migration to Spain (1975-2005

stock (percentage)

1975 1980 1985 1990 1995 2000 2003

Estimated number of inter- | 299 953 | 240 906 | 405 869 | 765585 | 1009 021 | 1628 246 | 4790074
national migrants at mid-
year
Estimated number of refugees | 17000 | 23750 | 9600 §490 5 607 6 851 5507
al mid-vear
Population at mid-year 35596 | 37542 | 3R474 | 39303 39 921 40717 43 064
(thousands)
International migrants as a 0.8 0.6 1.1 1.9 2.5 4.0 11.1
percentage of the population
Refugees as a percentage of 5.1 9.9 24 .1 0.6 0.4 0.1
international migrants

1970- | 1975- | 1980- | 1985- 1990- 1995- 2000-

1975 1980 1985 1990 1995 2000 2003
Growth rate of the migrant 4.4 4.4 10.4 12.7 5.5 9.6 21.6
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4.20. Migration Saldo in Italy and Spain
(1995-2004 (in 1.000)

700 .
600 =
500 /N
400 = r —o— ltaly
300 Spain
J /

200 - 7
100 &— —

O . N e S
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5. Climate Change Scenarios

1 Temperature rise:
s Stern Report. economic
m |PCC 4AR, WG I: scientific
= WBGU 2007/2008: political
m Projections for Western Med and Spain

O Sea-level rise
s IPCC
= WBGU ocean study
s  UNEP Study: Arctic, Antarctic melting: Photos UOS

1 Extreme weather events

m  Global (Heat waves, Drought, Forest fires, Flash floods)
o Munich Re, Swiss Re
0 CRED (30 years, heat waves, drought)

= National impacts for Spain (death, affected, damage): 1953-2006
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5.1. Temperature Increases & Sea Level Rise

Climate Change Impacts: Temperature & Sea level Rise
« Global average temperature

rise in 20t century: + 0.6°C Projected changes in global temperature:

global average 1856-1999 and projection estimates to 2100

X PI‘Oj. temperatu re rise: Glotalaverag emperatr i “cnigade
1990-2100: +1.4 - 5.8°C
Sources: IPCC 1990, 1995, 2001,2007 =

Sea level Rise: i
20t cent.: +0,1-0,2

IPCC estimate
High

|
[EE
i

- Best
| [constant aerosol}

RNE

{ | Best
(increasing aerosol)

il
. 17; fmmmind f
21st century: 9-88 cm [y /
1848 ‘,:_;_!,.:,E =/
: 0 By /
= Trend in global average surface temperature Jltg:ll o
s |
0,6 15,88 °C [ Low
16
:I | 1989 o
0.4 = Aﬂlﬁ 15,48 °C A8 |
i l 158
0,2~‘ F.E 'Q.E[[F © 15T 154 :
0- - ﬂ.-.-\—_ﬂ H :I—né _ B - | 15,0E°C lﬁ:n AA 1A
4l 7 L i 14,88 °C 148 W\W L\”J V E“
148 = A .
D4 14,68 °C 142 i
w&:m-mmm 142 m £,
0,5 I I T T T I IR T T I S e e e ey 14,48 G 1 Arantal mks
1860 1870 1880 1890 1900 1810 1920 1930 1940 1950 1960 1970 1880 1990 2000 1850 1870 1830 1910 1930 1950 1970 1980 2010 2030 2080 2070 2080
|| Positve deviation in °C) || Negative deviation {n “C) % 1900 2000 2100
Source 1866 - R Unit, Liniversity &t EagtAngia, Norwich LR Projections: BPGG regon 85,

Sowrpa; School of ervdronmantal sclances, cimatic neaeanch unit, uriversty of East Angle, Nomwich, United Kingdom, 1963,
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5.2. Current emissions per capita are higher in

developed countries
2002 CO2
Energy Emissions only

20

Tonnes per person per year CO2

3
2
. 1
, B =
United States Russian Japan European World China Brazil India

of America Federation Union (25)

Source: World Resources Institute, CAIT



3. Greenhouse emissions of EU countries

in 2005, missing the reduction goals

Treibhausgase in der EU

Emissionen der sechs wichtigsten vom Menschen verursachten Treibhausgase* EU-15

=

im Jahr 2005 00
in Millionen Tonnen COz-Aquivalenten Loxembourg B2 —
Deutschland [=I=T|
Grofbritannien
itaiien I :7.1
Frankreich 8k 3
Spanien [T v]
Polen I -7
Miederande [INNEGES --0
Eelgien “ 150 Greece
Tschechien [N 145 .
Griechenland [N 137
Osterreich - 94 Germany
Ungarn [N 55 ey
Portugal [N 54
Finnland I 70 Belgium
Idand [ 7O & L
Schweden [ 6° g e
Danemark [ 54 {E Ireland
Slowakel [l 52 y A
Estland I 21 = Austria
Litauen I 21 § Denmark
Slowenien J20
Luxemburg 14 Sl e
Lettland |11 -20 ~10 0 10 20 30 40
prem l 9 Overidelivery (-)or shortfall (1—) of respective emi‘ssi_on target
Mal[a | 3 in percentage points relative to base-year emissions
Dgelle: Divy Berlin =113 Kohlendioxid {Cﬂ:}. Methan {CHJ. LEIEI"IQEIS I:N:ﬂ} B O With existing domestic measures O O with all measures and Kyoto mechanisms
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5.4. Larger developing countries account for
much of the forecast rise in emissions
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8 | . . .
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Source: World Resources Institute, CAIT Energy Information Administration Reference Scenario, Energy emissions only
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5.5. Projection: Stabilization at S50 ppm
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5.6. Stabilization & Temperature Increase

Stabilisation and Commitment to Warming

5% 400 ppm CO,e  95%
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5.7. Projected Impacts of Climate Change

Projected Impacts of Climate Change
Global temperature change (relative to pre-industrial)
0°C 1°€C 2°C 3%C 4°C 5°C

Food Falling crop yields in many areas, f
developing regions
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developed regions

Possible rising yie
some high latitude
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availability in many &
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Water Small mountain
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supplies threa
several areas

Sea level rise
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Ecosystems
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Rising number of species face ¢

Extreme B
Weather Rising intensity of storms, forest fires, droughts,
Events |
Risk of Abrupt and
Major Irreversible
Changes

Increasing risk of dangerous i
abrupt, large-scale shifts in tt



© 5.8. Elobal and Regional Change in

Temperature (IPCC 2007, WG 1, AR4, S. 11)
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5.9. Projection of Surface Temperature

Relative Probability

Relative Probability

Felative Probability

(IPCC 2007, WG 1, AR4, p. 15)
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6.0

2.0

4.0

Global surface warming (°C)

MuLTi-MopEeL AvERAacGESs AND Assessep RanNGEs FOR SuprFace Wapming

1

i |

i 1 l 1 i 1 1

—AE

DIPCC 2007 WE1-AR4
AlB
B

Year 2000 Constant i
Concentrations =

20th century

i
o

2000 2100
Year

A1B

o
=T,

.10. Average Value of Surface Temperature
(IPCC 2007, WG 1, AR4, p. 14)

A1

Figure SPM.S5. Sofid ines are multi-modael giobal averages of suiface warming (refafive to 71980—7999) for the scenanaos A2 ATEB and BT,
shown as continualions of the 20th cenfury simuwlations. Shading denofes the =71 standard deviation range of indivwdual model annual
averages. The orange line is for the expanment where concenitrations were hald consfant at yvear 2000 values. The grey bars at right
fndicafe the best estimate (solid ine within each bar and the Fkely range assessed for the six SRES marker scenarmos. ThHe assessment of
the best estiimalte and lkely ranges in the grey bars inciludes the AOQGCMAs in the lefit part of the Ngure, as weall as results frorm a herarchy
of indepandant modeals and cobservational consiraints. (Figures 704 and 70.29}



N
M !! ! : wlln!er !empera!ure (2020-2080) Winter

Precipitation

W [ AN O W anE o 10 o ToE e BOE ane
b I Fuw TN TR
7 AER 10 X FESCTEE Tk 5.1 ]
- ||_£|| !! ) o " | | ] e RER 17 n BN
RE LR x IEEICEEE] ) [T
iy lI_'!.'r L = e L B e ol P
.. - i e ot L .=

BN ] . 18 A A I CROIEN) X B BsM -
OO Fl CIEE] ;u-ir evu] & 4 i 7 20 [

o L lgii.-.r [ O CEICEI 7| boed R | H e | I o

L= e i L5 L 5L = = i ] ==
EL ] nm|n ldtl.ll'l'.l 1] - I ELC A% BE |- -4 | jemn
pafisl1. fra] [vejoslqe 04 L) [ T = Y
arsh N EIEE] ] vs]s w]va|s a]s] ans A0rhd
i . : " :!1.' v funm

oMl i -I' "1‘ ﬂl B | AEe eI

TN oM

LA LEE]

i P

i o
20505 2050

Ll TR B

Afin Amn

o T E

umn £ - e

e FOT T} raard

il

T BEM m i

mane BN . O

Ll T - E3-
20R0s 2D080= _am '!-I

s T e u = LI

B - I

ELT A

N TSN

EOWWY o L=

P iany af e cherges
T -

B0 -a0 -20 48 00 0 26




5.12. Probability of Hot Summers
(M. Parry, IPCC, London, 2005)
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5.13. Freshwater stress, 1995 and 2025

Freshwater siress

water withdrawal as parcantage of total availabie
D morethan 40% [ 20% 10 10% R (&)
| 4% 1D 20% - less than 10% Arendal uxep

CREPHICGEEH. [EUFPE REGEENWICE

Bounce: Global amironmen autioek 2000 IGED), UNER, Earkscan, Losdan, 1889,

North Africa was already seriously affected by fresh water stress in 1995 and
this stress will intensify by 2025 affecting also Sudan, Kenya and Mauritania.



5.14. Water Availability 2050
(M. Parry, IPCC, London, 2005)

A

% chaﬁge

W50 Hiow2s%ld-10w0% Ws500-25%
Lhswsow _0wio% -25w0-10% W 50 %




"
6. Environmental & Social Impacts of Climate
Change for Western Mediterranean until 2100

0 IPCC 4AR (WG 2, Europe, North and West Africa)
- Parry for the Mediterranean (2005)

- WBGU maps: drought, food yield, flash floods
(regional): up to 2100

s Population density (population change: fertility,
mortality, migration)

= Drought
s Flash floods
s Crop yield and food security



air Pachauri:
Projections of future climate

m Sea ice is projected to shrink in both the Arctic & Antarctic

m |[n some projections, Arctic late-summer sea ice
disappears almost entirely by the latter part of the 21st
century

m Very likely that hot extremes, heat waves, and heavy
precipitation events will continue to become more frequent

m Likely that future tropical cyclones will become more
intense, with larger peak wind speeds and more heavy
precipitation

m Drying in the Sahel, the Mediterranean, southern Africa
and parts of southern Asia.

m More intense and longer droughts observed since the
1970s, particularly in the tropics and subtropics.




6.2. Land precipitation is changing significantly in broad areas

Northern Europe (748 mm)

Eastern North America (1163 mm)

Central North America (816 mm)

Western North America (606 mm)

° ( Increases

30 -30 - - 30 1 -
1900 1920 1940 1960 %1980 2000 || 19 1920 1940 1960 1980 2000 | | 1_906' 1920 1940 1960 1980 2000 |30
- . L B North Asia (455 mm)

“Trend in Annual Precipitati 901 to 2005 n.@

set® 10
0
|-10

|-30
1900 1920 1940 1960 1980 2000

.
-
.
e

1960 1980

1940

1920

-30
1900

Southern South America (892 mm).
- L3

30

Central Asia (336 mm)

1980

1940 1960

1920 2000

-30
1900 1920 1940 1960 1980 2000

1920 1940 1960 1980 2000

1940 1960 1980 2000

304 | -0d
1900 1920 1940 1960 1980 2000 | 1900 1920

1980

1960

1940 2000 |

Smoothed annual anomalies for precipitation (%) over land from 1900 to
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6.3. IPCC Chair Pachauri: Drought is increasing most places
_/Mainly decrease in rain
over land in ftropics and
subtropics, but enhanced
by increased atmospheric
demand with warming
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6.4. IPCC, AR4, WG 2, Europe: p. 9

Nearly all European regions are anticipated to be negatively affected by some future mpacts of
climate change and these will pose challenges to many economic sectors. Climate change 15 expected
to magmify regional differences m Europe’s natural resources and assets. Negative impacts will

mclude mereased risk of mland flash floods, and more frequent coastal flooding and mereased erosion
(due to storminess and sea-level ise). The great majority of organisims and ecosystems will have

difficulties adaptng to climate change. Mountanous areas will face glacier refreat, reduced snow

cover and winter tourssm, and extensive species losses (i some areas up to 60% under high emission
scenartos by 2080). *** D [12.4]

In Southern Europe, climate change 15 projected to worsen condstions (hgh temperatures and drought)

i a region already vulnerable to climate variability, and to reduce water availability, hvdropower
potential, summer tourism and, m general, crop productivity. It 1 also projected to merease health

rsks due to heat waves and the frequency of wildfires. ** D[12.2, 124, 12.7]
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6.5. IPCC, AR4, WG 2, Africa: p. 8

Africa

By 2020, between 75 and 250 million people are projected to be exposed to an increase of water stress
due to climate change. If coupled with increased demand, thas will adversely atfect livelihoods and
exacerbate water-related problems. ** D[94, 34 82 8.4]

Agnicultural production. including access to food, in many African countries and regions 1s projected
to be severely compromised by climate varability and change. The area suitable for agriculture, the
length of growing seasons and vield potential. particularly along the margins of senu-arid and arid
areas, are expected to decrease. This would further adversely affect food secunty and exacerbate
malnutrition in the continent. In some countries, vields from rain-fed agniculture could be reduced v
up to 50% by 2020. ** N [9.2. 9.4, 9.6]

Local food supplies are projected to be neganvely affected by decreasing fishenes resources in large
lakes due to nising water temperatures, which mayv be exacerbated by continned over-fishing. ** N [9.4,
5.4, 84]

Towards the end of the 21st century. projected sea-level nse will affect low-lying coastal areas with
large populations. The cost of adaptation could amount to at least 5-10% of Gross Domestic Product

(GDP). Mangroves and coral reefs are projected to be further degraded, with additional consequences
for fisheries and tourism. ** D [9.4]

New studies confirm that Africa 1s one of the most vulnerable continents to climate vanabality and
change because of multiple stresses and low adaptive capacity. Some adaptation to current climate
variability 1s taking place, however, this mayv be msufficient for furure changes in climate. ** I [9.5]



6.6. Human Influence on Extreme Weather
Events (WG |, AR4, Februar 2007: p. 8)

Likelihood that trend
occurred in late 20th

Likellhood of a
human contribution

Likelihood of future trends

Phenomenon® and based on projections for

direction of trend

century (typlcally
post 1960)

to observed trendb

21st century using
SRES scenarios

Warmer and fewer cold

days and nights over Very likelye Likehd Virtually certaind
most land areas

Warmer and more frequent

hot days and nights over Very likely= Likely (nightsH Virfually certaind
most land areas

Warm spellsfheat waves.

Frequancy increases over Likely Maore likely than notf Veary likely
most land areas

Heawvy precipitation events.

Frequency (or proportion of i ) )

total rainfall from heavy falls) Likely Mare likely than notf Very likely
increases over most areas

Area affected by L¥cely inm many

droughts increases regions since 1970s More likely than not Likely
Intense tropical cyclone Likely in some )

activity increases regions since 1970 More likely than notf Likely
Increased incidence of

extreme high sea level Likely Mare likely than notth Lik el

(ewcluces tsunamis)?




6.7. Population Growth: Southern Europe

UN Population Projection (Rev. /2000 & 2004), mio.

Soruce: UN Populations Division: World Population Prospects. 2004 Rev.

2000 | 2000 | 2050 | 2050 | 1950- | 1950- | 2000- | 2000-

R 1 R2 | R1 R2 | 2050 | 2050 | 2050 | 2050

2000 | 2004 | 2000 | 2004 | R.1 R2 | R R.2
France 59,24 | 59,28 | 61,83 | 63,12 | 20,00| 17,45 2,59 3,84
Greece 10,61 | 10,98 | 8,98 | 10,74 142| 3,18 -1,63 -0,23
Italy 57,53 | 57.53| 42,96 | 50,91 | -4,14| 3,81| -14,57 -6,80
Portugal 10,02 | 10,23 | 9,01 | 10,72 60 2,32 -1,01 0,50
Spain 39,91 | 40,7 | 31,28 | 42,54 3,27 | 14.53| -8.63 1,82
S. Europe 177,3 154,1| 178,0| +21,2| 41,28 | -23,24 -0,88




6.8. Population Growth North Africa

Table: UN Population Projection (Rev. 2000), mio.

Source: UN Populations Division: World Population Prospects. 2000 Rev.

1850 | 1900 | 1950 | 2000 | 2025 | 2050 | 1950- | 2000-

2050 | 2050
Algeria 30| 50| 8.75| 30.29| 42.74| 51.18| 42.43| 20.89
Morocco 3.0 50, 8.95| 29.88| 42.00| 50.36| 41.41| 20.48
Tunisia 1.0 1.5| 3.53 9.46| 12.34| 14.08| 10.55 4.62
Libya 06| 0.8| 1.039 5.29 7.97 9.97| 8.94 4.68
Egypt 55| 10.0| 21.83| 67.88| 94.78| 113.84| 92.01| 45.96
N. Africa 13.1| 22.3| 44.10| 142.8| 199.83 | 239.43 | 195.33| 96.63
East. Med. | 12.45| 16.05| 29.25| 89.50 | 141.43| 173.88 | 144.53 | 84.28
MENA 25.55 | 38.35| 73.35| 232.30 | 342.73 | 413.20 | 339.86 | 180.90
S. Europe | 83.0(103.5| 132.9| 177.3 172.5| 1541 | +21.2| -23.24
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6.9. Change in Population Density
Source: WBGU 2006, produced by Wodinsky

2A: Population density 2000, 2B: Population density 2005 2C: Population density 2005
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6.10.Droughts in the Sahel
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6.11. Population Change in Sahel Countries

Sabel | 195012005 | 2005 | 2080 | 205
, 2050
U Maetama | 08 310 500 15| 43
| 4 | Mal 150 B5] M0l 0] 23
N 15| 0] 2641 02| 36,
T 171970 100 3| 198
Sl | 05 117] 3] 81 11
Guea | 15| 95| 15§ 87 19
Bukie | 40] 139] N8| 05 2
80
Totd | 185] 754|180 205] 145

i | L A

Nigera | 98| 313 1903 | 28811 1266




6.12. Potential Danger of Drought
Source: WBGU 2006

4A : Powential danger of drought by
country, 1975-2004 (observations)
(Climatic water balance)

4B: Potential danger of drought by
country. 2050 (2040-2069 )
( Climatic water balance )

4C: Potential danger of drought by
country, 2080 (2070-200949)
(Climatic water balance)
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4F: Potential danger of drought by
couniry, trends in the climatic
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6.13. Potential Danger of Flash Floods
Source: WBGU 2006

3A: Poiential flash floods by AB: Potential flash floods by country | 3C: Potential flash floods by country
country, 1975-2004 by 2050 (2040-2069) by 2080 (2070-2009)

1 I | I
whia {rTn] BLHE 1.5l SEHE D = L] sl 3 Al =

3I): Potential flash floods by country by, difference JE: Polential flash floods by country by, difference
between 1990 and 2050 (2040-2069 - 1975/2004) between 2050 and 2080 (2070/2000 -2040/20649)
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6.14. Food Security in the MENA Region
Table: Cereal balance for the MENA, all cereals (1964-2030).

Demand Pro- | Net | Self- Growth rates, % p.a
Per caput Total duc- | tra- | sul- " T Dem | Pro- | Po-
: tion de fic.
(kg) (mio.tons) . and | duc- | pula
food | All | food | All o | 19- G| el
19 uses uses ° /20...

64/66 174 292 28 47| 40 -5 86 67-97 | 3.6 2.4 2.7

74/76 190 307 40 64| 55 | -13 | 85 7797 | 3.1 2.7 2.7

84/86 203 365 56 100 | 65 -38 65 87-97 | 2.1 2.0 2.4

95/97 208 357 75 129 | 84 -43 65 '95-15| 2.0 1.4 1.9

2015 209 359 | 108 186 | 110 | -85 56 ‘15-30| 1.5 1.2 1.4

2030 205 367 | 130 232 | 131 | -116 | 54 | 95-30 1.8 1.3 1.7
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6.16. FAO (2000) Increase in Cereal Imports

Net cereal imports in developing countries |® FAO: 4 March 2003, Rome
World's population will be better
milllons of tonnes fed by 2030,
100 =
90 — #
& & -
A = & & ,;,,H? m Parts of South Asia may be in a
—_ ﬁ‘; f:ﬁ‘? difficult position and much of
N sub-Saharan Africa will not be
0 — G significantly better off than at
o4 B B |} present in the absence of con-
certed action by all concerned.
50 m Number of hungry people is
- - expected to decline from 800
million today to 440 million in
20 2030.
10 = The target of the World Food
Summit (1996) to reduce
o ]‘rlJ the number of hungry by
0 half by 2015, will not be met
170&-46 1974-T4 17E&-B&  1995-97 2015 2050 by 2030'




" JE
6.17. Food Security by 2080: Changes in Crop Yield

Food security 2070 - 2099 (HADCM3 GGa1)

potential yield change [%]

no data -10 -5 2.5 0 2.5 5 10
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6.18. Climate Change and Food Security

Source: WBGU 2006

SA: Food security by 2020 (2010-

5B: Food security by 2050 2040-

SC; Food security by 2080 2070-

5D): Food security by 2080 2070-
2099 (HADCM2), COy

5E: Food security by 2080: 2070-
2099 (HADCM2), COa

SF: Food security by 2080: 2070-
2000 (HADCM2 [592a), CO,
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6.19. Yields of Wheat by 2080
(M. Parry, IPCC, London, 2005)

i
-
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3

B Reduced yield in all models
B Increased yield in all models
B Models do not agree
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7. Desertification Projections for
Northwest Africa and Spain

1 Assumptions:
= Globally affected by GEC
m Locally induced: resource management (water, soil & biodiversity)
o1 North. Economy driven
01 South: population and poverty driven
1 Global: Millenium Ecosystem Assessment: Global drylands
s No scenarios and projections
0 Regional: WBGU soil maps: Mediterranean and Africa
m African deserts, drylands and desertification
s No scenarios and projections
1 Research needs: no equivalent knowledge of IPCC

m Scientific and Technical Advisory Committee of ICCD
» No equivalent of IPCC on Global Climate Change



7.1.Global Assessment of Human Induced Soil
Degradation (GLASOD): 1990

2
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7.2. Forms of Soil Degradation in Africa:
a) salinization; b) water erosion; c) wind erosion,
d) physcial deterioration

Wind erosion severity

a In Susceptible Other
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8. Desertification:
Environmental and Social Impacts

0 Environmental impacts:
m  Water scarcity
s  Soil erosion, loss of soil fertility, salinization
s Loss of biodiversity
s Increase in drought, floods, forest fires, heat waves

1 Social impacts
s  Declining crop yields
s Internal population movement (urbanization)
s Foreign immigration:
o Emigration from North and West Africa
o Immigration to Europe and Spain
m  Political crises
s Small-scale violent conflicts
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8.1 Sensitivity to desertification and drought in the Mediterranean Basin

Sensitivity
desertification
index (SDI)
B <1z
1.2-1.3
1.3-1.4
1.4-1.6
= 1.8

Urbanised areas,
water bodies and
incomplete data

| Nodata

Crutside study
area

httpy//dataservice.eea.eu.int/atlas/viewdatafviewpub.asp?id=494



5.2. Projected Extreme Social Outcomes

in the Mediterranean Region

m IPCC (2001): Climate change: increase in extreme weather
events in 20" century and further increase in 21st century.

m Due to high societal vulnerability in North Africa the nhumber
of victims to floods was higher while the economic loss was
lower than in Southern Europe.

m Soll erosion, droughts, forest fires and heat waves as well as
flash floods have cumulative negative effects and will
increase the number of victims and economic losses.

m The ageing of the North and high population growth in South
will have different impacts on the Mediterranean landscapes.

m The migration pressure in the MENA will intensify.

m These trends will affect environmental security and impact on
human, societal and regional security!



8.3. Increase in Human Disasters and Conflicts

Impacting on the Mediterranean

materialien

Hans Gunter Brauch: |
Regionalexpertise — Destabilisierungs-

und Konfliktpotential prognostizierter
Umweltveranderungen in der Region
Sudeuropa und Nordafrika bis 2020/20. g

hitp://www.wbqgu.de/
wbgu_jg2007_ex01.pdf

Externe Expertise fiir das WBGU-Hauptgutachten
"Welt im Wandel: Sicherheitsrisiko Klimawandel"

Berlin 2007

Question of AFEs-PRESS Expert Study for
WBGU: Will the outcomes of GEC and
climate change (CC) lead to conflicts?

Hypotheses

Thesis 1: Population growth, urbanisation
and high poverty will increase the societal
vulnerability to hazards and disasters.

Thesis 2: Extreme weather events will
,very likely“ lead to an increase in hydro-
meteorological hazards (droughts, flash
floods and storms).

Thesis 3: Environmental stress and
hazards may trig-ger distress migration
and low level conflict potentials within
societies and among states.
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8.4. Environmental Change and Conflict
in North Africa

m For states in North Africa (2005-2020) it is unlikely
that GEC (climate change, soil erosion, water scarcity)
and their impacts (declining agricultural yields, ex-
treme weather events) will lead to wars among states
of North Africa or with states in Southern Europe.

m Climate change, desertification & water scarcity
cannot be contained with military means.

m However, the societal impacts of GEC may pose a
survival dilemma for affected people and force them
to leave their homes and livelihoods to the cities or to
other countries.
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8.5. Scenarios on the Environmental
Dimension of Human Security

m Between 2000-2050 the population in North Africa will grow by 100 mio.
persons and nearly all of them will live in the big cities, many in informal
housing, and many without jobs and perspective of the future.

m This poses major challenges for societal, environmental and human
security in all 5 countries.

m Reserves of oil and gas will be exhausted in many OAPEC countries,
alternatives to the oil rent as a major source of national inclome are needed.

m  With population growth, chaotic urbanization the need for water and food
will grow but simultaneously due to climate change and desertification crop
yields may drop as will the self-sufficiency in food production and the depen-
dence on virutal water will rise.

m Internal conflicts on access to ,,.blue” drinking water will grow between
the urban centres and the rural areas where ,,green water for irrigation
may drop.
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8.6. Environmental & Distress Migration
Will Rise Significantly until 2020 & 2050

m Scenario 1: During drought periods water and food will be
scarce, food prices may rise and survival in the rural areas
may become more difficult.

m Scenario 2: On this survival dilemma for parts of the rural po-
pulation many young men react by moving to the urban centres
(urbanization) and if affordable overseas.

m Scenario 3: As in the past (1970s-90s) mass and food pro-
tests may challenge the governments

m Scenario 4: Migration: besides economic reasons, societal
and environmental causes may become key triggers.

m Scenario 5: The countries of North Africa have already be-
come the goal of transmigrants from sub-Sahara Africa, many
of them try to get to Europe or North America. This has in some
cases resulted in violent conflicts with the police & hosts.
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8.7. Conflict & Cooperation Potentials

m Scenario 6: European counter measures to contain immigra-
tion may enhance the protest potential in emigrating countries.

m Scenario 7: Diaspora scenario: the uprooted youth who is not
iIntegrated in their host countries have contributed to internal
Insecurity and violence in some recipient countries (e.g.
France)

m Scenario 8: Combating desertification and greening the mili-
tary: Military forces is a major resource for combating desertifi-
cation. Disaster preparedness and response may become a
new mission for miltary forces in many affected countries.

m Scenario 9: Peaceful solution mechanisms for internal con-
flicts over water and land-use are needed.

m Scenario 10: The Nile Basin has been affected by drought,
famine and was a victim of many violent internal conflicts.
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9. Towards Proactive Policy Responses

Millennium Ecosystem Assessment (MEA), 2005:

m  Over the past 50 years, humans have changed ecosystems more rapidly &
extensively than in any comparable period of time in human history, largely
to meet rapidly growing demands for food, fresh water, timber, fiber & fuel

m The changes that have been made to ecosystems have contributed to sub-
stantial net gains in human well-being and economic development, but
these gains have been achieved at growing costs in the form of the
degradation of many ecosystem services, increased risks of nonlinear
changes, and the exacerbation of poverty for some groups of people.

m The degradation of ecosystem services could grow significantly worse
during the first half of this century and is a barrier to achieving the
Millennium Development Goals

m The challenge of reversing the degradation of ecosystems while meeting
increasing demands for their services can be partially met under some
scenarios that the MEA has considered but these involve significant chan-
ges in policies, institutions and practices, that are not currently under way.
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9.1. MA Framework

Human Well-being and ==ei Indirect Drivers of Change
Poverty Reduction * Demographic
= Basic material for a good life = Economic (globalization, trade,
= Health market and policy framework)
= Good Social Relations :| = Sociopolitical (governance and
= Security E | institutional framework)
= Freedom of choice and action | ® Science and Technology
| = Cultural and Religious

it N 3

Ecosystem services

Direct Drivers of Change
Changes in land use
Ecosystem = Species introduction or removal

- = Technology adaptation and use

Services = External inputs (e.g., irrigation)
= Resource consumption
= Climate change
= Natural physical and biological
drivers (e.g., volcanoes)

r—
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9.2. MA Scenarios

0 No predictions — scenarios are
plausible futures

1 Both quantitative models and
qualitative analysis used in
scenario development

Present
Conditions
& Trends

Global
Orchestration

Order from Adapting
Strength Mosaic
Reactive Proactive

Approach to Ecosystem Services
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9.3. MEA-Scenarios

Rates of change in the extent of desertified areas in the drylands: Solid lines indicate the best case; dashed lines indicate the worst case for
desertification in each of the MA scenarios.

Globalized Regionalized
Reactive Proactive Reactive Proactive
v .
Desertification trend i al
esertification trends ,_//_’ /_,,..——-)- / /,,-.u..____’,
Irrigation ® @ -
Soma facles
aecing L OVverty & . ®—> =
desertification
Climate change . = . ®
Pressure on desertification trends Desertification trends:
exerted by the three factors:
Decreasing ®  Increasing ====3 \Worstcase — Baslcase

m=  Same as current . Sirongly Increasing Source; Millennium Ecosystem Assassment
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9.4. Improvements in services possible by 2050

Changes in ecosystem services
in percentage
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@ provisioning
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IMPROVEMENT
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0
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~ 60 Regulating & o) B Industrial countries

— 801 Provisioning Cultural 1 Developing countries

-100- .
Source: Millennium Ecosystem Assessment Regulating

m Three of four scenarios show that significant changes in policy can par-
tially mitigate the negative consequences of growing pressures on ecosy-
stems, although the changes required are large and not currently under
way
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9.5. Examples of changes in policies and
practices that yield positive outcomes

m Global Orchestration
1 Major investments in public goods (e.g., education,
infrastructure) and poverty reduction

1 Trade barriers and distorting subsidies eliminated
m Adapting Mosaic (Regional)
1 Widespread use of active adaptive management

1 Investment in education (countries spend 13% of GDP on
education, compared to 3.5% today)

m TechnoGarden(Global)
1 Significant investment in development of technologies
to increase efficiency of use of ecosystem services
1 Widespread use of ‘payments for ecosystem services’ and
development of market mechanisms
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9.6. Responses:Importance of Indirect Drivers

m Ecosystem degradation can rarely be reversed without actions
that address one or more indirect drivers of change:

1 population change (including growth and migration)

1 change in economic activity (including economic growth,
disparities in wealth, and trade patterns)

1 sociopolitical factors (including factors ranging from the
presence of conflict to public participation in decision-

making)
1 cultural factors
1 technological change: knowledge & technology

m Collectively these factors influence the level of production and
consumption of ecosystem services and the sustainability of the

production.
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9.7.Responses: Technological

m Development and diffusion of technologies designed
to increase the efficiency of resource use or reduce the
impacts of drivers such as climate change and nutrient
loading are essential

m Promising Responses

1 Promotion of technologies that enable increased crop
yields without harmful impacts related to water, nu-
trient, and pesticide use

1 Restoration of ecosystem services

0 Promotion of technologies to increase energy efficiency
and reduce greenhouse gas emissions
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9.8. Responses: Knowledge

m Effective management of ecosystems is constrained by
the lack of knowledge & information on ecosystems and
by failure to use adequately existing information

m Promising Responses

1 Incorporation of nonmarket values of ecosystems in
resource management decisions

1 Use of all relevant forms of knowledge and information in
assessments and decision-making, including traditional
and practitioners' knowledge

1 Enhancement of human and institutional capacity for

assessing consequences of ecosystem change for
human well-being & acting on such assessments
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9.9. Need for Global
Proactive Strategies and Proposals

Developing the TechnoGarden by Technology Sharing

m Two Centres of Excellence for Advanced Research, Tech-
nology Development and Training on Renewable Energy

1 Masreq in Cairo (feasibility study, Nov. 2006):

= project development bilateral: Egyptian-German scientific co-
operation

= project realization interregional: Euro-Mediterranean
Barcelona Process

= project funding
m hosts: Egyptian-German Technical University in Cairo

1 Maghreb in Tunis (Italy & Tunisia: MEDREP: Mediter-
ranean Renewable Energy Programme (since 2004)
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10. Policy Proposals

m Proactive sustainable environmental management:
1 i. Coastal management
1 ii. Water management
1 iii. Soil management
O iv. Urban management

m 2. Developing the TechnoGarden: Modern technology for
combating desertification with renewables:
O i. Spain: geopolitical and geo-cultural
O ii. Spain — Germany — North Africa: co-development for renewables
(1997)
m 3. Vision of Fuerteventura
1 i. Role of the Canary Islands: Using the Potential of renewables
1 ii. Solar vision: for a hydrogen economy
1 1il. Training and education for renewables for Africa
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10.1. Proposals of Almeria (2006)

m MEA: for regionalized strategy of Adaptation Mosaic,
& globalized strategy of TechnoGarden

1 At UN and OECD level : initiate, launch, support proposals
for “TechnoGardens” in energy, transportation, housing &
other sectors that will become feasible in the 21st century.

1 At regional level: affected countries in Maghreb, Masreq,
Sahel, Kalahari, South West and Central Asia, Central and
South America and in parts of Caribbean: development of a
region-specific Adaptation Mosaic is needed.

1 An international Research Centre in Almeria could become
a global leader for designing policy relevant pro-active
strategies for coping with both desertification and migration.
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10.2. Proposals of Almeria (2006)

= Spain has improved the legal framework for commercialisation of these
new sustainable renewable energy sector.

m Spain: Techno Garden for renewable energy system & production of
solar facilities attract investment. This could weaken the market driven
desertification process and create promising employment options.

m TechnoGarden: a renewable energy strategy for North Africa

1 Short term the lacking (Morocco) and limited hydrocarbon energy sources (Tunisia) offer
good prospects for hybrid renewable electricity generation based on wind, biomass, city
waste and solar thermal installations with a natural gas backup.

0 Medium term Egypt must substitute its oil and gas reserves with economically competitive
renewable energy systems, especially solar thermal and concentrator PV plants in the.

0 Long term construction of large scale solar PV and solar thermal plants in the Sahara
desert may supply needed renewable energy sources also for European countries.

m This could be complemented at the EU level by:

0 a political framework for co-operation on renewables between the EU and North African
countries in framework of the Barcelona process for a sustainable development strategy.

1 In the North, for such a renewable energy strategy Andalucia, Murcia and Valencia are
among the most attractive sites in Spain and in the European Union with the highest
technical and economic solar potential.
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10.3. Towards a Vision of Fuerteventura
in Combating Desertification by Renewables

m Spain‘s obligations under UNFCC/Kyoto Protocol

1 Task in achieving Kyoto and EU GHG reduction goals
m -8.1% under Kyoto Protocol
m + 17% under EU agreement

1 Spanish Renewable Energy Plan for 2005-2010 (Plan de
Energias Renovables, PER):
m 12% of primary energy from renewables by 2010 (6.9% in 2004);
m Spain: No. 2 after Germany and before USA in renewables
m 23 Billion Euro in investment (97% private, 2.9% public)

m Spain‘s geopolitical and cultural opportunities
1 Geographic: neighbour to North and West Africa
1 Cultural heritage: partner of Latin America



10.4. Vision of Fuerteventura
m Canary Islands: 7 islands, 2 million + 12 mill. tourists
Total external energy dependence, 5 insular elect, systems
Lack of water resources (desalination since 1960s)
Superb renewable potential (wind, sun), low market share
Favourable laws: PER (2005), Royal Decree 436/2004
Energy Plan of the Canary Islands (PECAN 2006)

http://www.erec-renewables.org/documents/RE-Islands/European%20RElslands%2021%20September%201TC%20Gonzalo%20Piernavieja%201.pdf

CANARY ISLANDS ENERGY CONTEXT
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10.5. Vision of Fuerteventura

= Multiple Goal:

1 Sustainable energy vision for the Canary Islands:
(Gonzalo Piernavieja lzquierdo,ITC, Brussels, 21 Sep. 2005)
1 Sustainable tourism based on renewable energy:
m Electricity generation: hybrid: wind, solar, biomass, waste, gas
m Infrastrcuture of hydrogen economy for the island transportation
m Center of excellence: development & training in future technology

m For a Policy of Trilateral Cooperation
1 25 years: bilateral cooperation: CIEMAT & DLR: PSA

1 Almeria proposal: trilateral: Spain - Mexico — Germany:
(promotion, training, developing the Latin American market)

1 Fuerteventura proposal: Spain — Germany: cooperation of
ministries of development and environment to develop joint
renewable energy projects in North and West Africa.



"
10.6. Concluding Remarks: Towards the COP

m Many policies towards combating desertification:
1 ltaly: Traditional knowledge (Florence Centre, 28-29 June)
1 Germany: Desertification and Security (Berlin, 26 June)

m Spain is affected both by desertification & impacts
1 Desertification will intensify: due to cliamte change impacts
on Mediterranean: drought, heat waves, forest fires, floods
1 Due to impacts of desertification on North Africa and Sahel
Zone: desertification is as an additional trigger to migration.

= Spain may address both: causes and impacts:
1 Almeria proposal: Centre on desertification & migration

0 Fuerteventura vision for combating desertirtication:
» Implementing the TechnoGarden Scenario; PER & PECAN (2006)
m Developing a vision of sustainable tourism with water desalination &
sustainable transport system based on hydrogen from renewables
m Research, development, traioning and production of renewables.
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