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Outline of this Presentation
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1. Introduction: Global Environmental Change: Chal-
lenge for Security, Development and Survival of Africa

���������
��)
����
�����
�������6�� 
������7����

��
	��
������
%��
����� � 
������
�������������������

� ������
�������������#
!��������
�����+  �
����5�����������

� �������7�� ������������
�������� �
��
	
��
��
��������
�� �
�
��
�
���
��

'�������
����
��
 ��
���(������������)
+ ��
�

�  
�
�
����
����!��������
����!
�
 ���
� ������

���"����#�$��
��������

�

�  �
���
�������������"
��
���#
!����������
)
"�����

����
���
��
�������
/�0�����
!��	���)
�����
������

"�
�����&	�
�����

%���
�'��������

%�����
��"����������
'��
�������
����
����
������������

4���� 
5�����8����������
'�������
����
��

�����������"���������#
%���
��� ���
(���	���  ��
'��
����)

%���
����+���������
���
(���������



1.1. Global Environmental Change (GEC):  
Environment & Security Linkages

AnthroposphereEcosphere
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Change

Hydrosphere

Biosphere

Lithosphere
Pedosphere

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

Economy

Transportation

Psychosocial
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1.2. Regional Impacts: Mediterranean, North 
Africa, Nile Basin, Horn and Sahel Countries
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1.3. Common Environmental Challenges until 2100
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Mediterranean coastal zone
• vulnerable to rapid onset hazards: drought & 
forest fires, storms, flash floods, mudflows;
• vulnerable to slow onset hazards: sea-level
rise and temperature increase (climate change)



1.4. North Africa 0�������
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1.5. Nile Basin coun-
tries: population growth

NB countr. 1950 2000 2025 2050 2005-
2050 

Burundi 2,5 6,4 13,9 22,9 15,1 
D.R.Congo  12,2 51,0 108,0 183,2 122,4 
Egypt 21,8 67,9 101,1 125,9 51,9 
Eritrea 1,1 3,7 7,2 10,2 5,5 
Ethiopia 18,4 62,9 118,4 170,2 92,8 
Kenya 6,3 30,7 49,4 64,8 31,0 
Rwanda 2,1 7,6 12,9 17,4 8,7 
Sudan 9,2 31,1 61,3 84,2 44,0 
Tanzania 7,9 35,1 52,6 71,4 34,9 
Uganda 5,2 23,3 55,8 130,9 104,0 
Total 86,7 280,8 580,6 881,1 510,3 
 



1.6. Sahel Countries Sahel 1950 2005 2025 2050 2005-
2050 

Mauretania 0,8 3,1 5,0 7,5 4,5 
Mali 3,5 13,5 24,0 42,0 28,5 
Niger 2,5 14,0 26,4 50,2 36,2 
Chad 2,7 9,7 17,0 29,5 19,8 
Senegal 2,5 11,7 17,3 23,1 11,4 
Guinea 2,5 9,5 15,8 28,7 19,2 
Burkina 
Faso 

4,0 13,9 22,5 39,5 25,6 

Total 18,5 75.4 128,0 220.5 145,2 
      
Nigeria 29,8 131,5 190,3 258,1 126,6 
 



1.7. Horn of Africa
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Horn of 
Africa. 

1950 2005 2025 2050 2005-
2050 

Eritrea 1.1 4.7 7.2 10.2 5.5 
Ethiopia 18.4 77.4 118.4 170.2 92.8 
Kenya 6.3 33.8 49.4 64.8 31.0 
Sudan 9.2 40.2 61.3 84.2 44.0 
Uganda 5.2 26.9 55.8 130.9 104.0 
Djibouti  0.8 1.1 1.5 0.7 
Somalia  8.6 14.9 25.5 16.9 
Total 86.7 192.9 308.1 487.3 294.9 
 



1.8. IFRI: Global Hunger Index: Oct. 2006
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1.9. Global Environmental Change and Security
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2. From a narrow national security to wider 
environmental and human security concepts
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2.1.  Widening of Security Concepts: From National 
to Environmental and Human Security

4 trends in reconceptualisation of security since 1990:
- Widening (dimensions, sectors), Deepening (levels, actors)
- Sectorialisation (energy,food,health), Shrinking (WMD, terrorists)
Dimensions & Levels of a Wide Security Concept

GECGlobal/Planetary ����

� �International & Regional

� �Energy securityshrinkingNational

� �Societal/Community

Food/
health

Cause
& Victim

Food, health
water security

Human individual ����

SocietalEnviron-
mental ����

EconomicPoliti-
cal

Mili-
tary

Security dimension���� ����

Level of interaction



2.2. Environmental & Human Security
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HumankindSustainabilityEcosystemEnvironmental sec.

Nature, state, globaliz.SurvivalIndivid., humankindHuman security

Nations, migrantsNation. identitySocietal groupsSocietal security

State, substate actors
(e.g. terrorists)

Territorial 
integrity

The StateNational security
Source(s) of threatValue at riskReference objectLabel

Environmental Security: Referent: Ecosystem; Value at risk is sustainability.
� Major challenges: global environmental change & humankind, 
� Focus: Interactions between ecosystem & humankind, 
� Impact of global environmental change on environm. degradation, of increasing demand 
on environmental scarcity & environmental stress.
Human security: Referent: individuals and humankind. 
� Values at risk: survival of human beings and their quality of life.  
� Major source of threat: nature (global environm. change), globalisation, nation state with 
its ability to cope with dual challenge. 



2.3. Four Pillars of Human Security
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3. Global Environmental Change: 
Challenges of Climate Change and Desertification 

for Security, Development and Survival
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3.1. Compilation of Environmental ‘Threats’, 
‘Challenges’, ‘Vulnerabilities’ and ‘Risks’

- livelihood
- poor people,
- insurance,
- financial 
services

- coastal cities, 
habitats, 
infrastructure, 
jobs
- cities, homes, 
jobs 

- deltas
- coastal zones 
- marine, 
freshwater 
ecosystems

- Small island 
states
- marine eco-
system, 
- indigenous 
communities, 
- industry, 
energy 

Climate change
- sea level rise
(creeping, long-
term)

- human 
populations 
- the poor, old 
people and 
children due to 
heat waves

- infect. disease 
- damage to 
crops
- natural systems
- water scarcity
- forest fire

- tourism
- food security
- fisheries
- government 
action
- econ. action

- Human health
- agriculture    
(yield decline)
- biodiversity
-desertification

Climate change
- temperature 
increase
(creeping, long-
term)

"�
	����
��C�
��
9 ��
����
��
����I:

'��7�
 ��
J	�������������

 ��

����������

�  �
����

"	���������


�������
 ��

"�
�����
����
�
 �
����

9�6���	��:

4��	���
���
�
�����

 �
�����������������

�	���#
���������#

�  �
�� )
���	���
��0���� ����



4. PEISOR Model: Global Change, Envi-ronmental
Stress & Extreme Outcomes
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4.1. PEISOR Model: Global Change, Environ-
mental Stress & Extreme Outcomes



4.2. Cause: Pressure of Global Environmental
Change: Six Determinants: Survival Hexagon

�
��������
Air: Climate Change
Soil: Degradation, 
Desertification
Water: degradat./scarcity
+��������������

Population growth/decline
Rural system: agriculture
Urban system: pollution etc.
(���
� 
������
����
- Linear, Nonlinear
- Exponential
- Chaotic, abrupt



4.3. Impact: Human-Induced Natural Hazards
Drought, Famine and Societal Outcomes

Much knowledge on these factors:
� Drought, migration, crises, conflicts
Lack of knowledge on linkages among fatal 

outcomes
� Drought & drought-ind. migration
� Famine & environm.-ind. migration
� Conflicts & conflict-induced migration
Lack of knowledge on societal consequences: 

crises/conflicts
� Domestic/international crises/conflicts
� Environmentally or war-induced 

migration as a cause or consequence of 
crises and conflicts



4.4. Societal Outcomes: 
Knowledge on Linkages of Outcomes

What are consequences of climate change, 
desertification and water scarcity for:

Environmental scarcity
Envivironmental degradation
Environmental stress?

What are indirect Societal Outcomes of:
Human-induced hydro-meteorological natural water-related
hazards (Storms, floods, landslides, drought) due to natural
variability & increase due to climate change?
For migration, societal crises and domestic and international 
conflicts?
What role does social vulnerability of victims play?



4.5. Pentagon of Extreme Outcomes



5. Climate Change, Desertificastion
Natural Hazards and Disasters

Climate Change: Natural variability during past millenia & 
anthropogenic change since Industrial Revolution (1750).
During 21st Century: Climate change may have manifold
impacts on security & survival of people & states.
Climate & Weather-related natural hazards have increased
during 20th century and will increase during 21st century.
This will have serious impacts on international relations 
pose manifold security dangers.



5.1. Global Climate Change: 
Temperature Increases & Sea Level Rise

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

rise in 20th century: + 0.6°C
� Proj. temperature rise: 

1990-2100: +1.4 – 5. 8°C
Sources: IPCC 1990, 1995, 2001

Sea level Rise:
� 20th cent.: +0,1-0,2 m
� 21st century: 9-88 cm



5.2. Current emissions per capita are higher in developed countries
20

11
10

9

4
3

2
1

0

5

10

15

20

United States
of America

Russian
Federation

Japan European
Union (25)

World China Brazil India

Source: World Resources Institute, CAIT

2002 CO2
Energy Emissions only

To
nn

es
 p

er
 p

er
so

n 
pe

r y
ea

r C
O

2



0

1

2

3

4

5

6

7

8

9

US West
Europe

China Russia Japan India Africa Mexico Brazil

5.3. Larger developing countries account for much of 
the forecast rise in emissions

Source: World Resources Institute, CAIT Energy Information Administration Reference Scenario, Energy emissions only
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5.4. Stabilisation below 550 ppm, emissions must fall 
& developing countries must be part of the solution

Business as usual 

(A2)

Source IPPC



5.5. Stern Report (UK), 30 Oct. 2006



5.6.Nich. Stern Report, Oct. 2006



5.7. Projected Changes for Winter Temperatures & 
Summer Precipitation in Europe (2020/2050/2080) 

© M. Parry, Meeting of EU Agriculture/ Environment Ministers, 11.9.2005, London



5.8. Water Availability in Europe, 2050‘s
© M. Parry, Meeting of EU Agriculture/ Environment Ministers, 11.9.2005, London
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5.9. Probability of 1 in 10 Hot Summers (%) by 2020/2080 
© M. Parry, Meeting of EU Agriculture/ Environment Ministers, 11.9.2005, London



5.10. 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



5.11. Climate Change in Africa: Temperature Rise

+ ��
�
��� �������������
���
�-��

���	����
-�-*K�
���
��
����
5��---#

���
*
������������ ��
+ ��
�
�

	�������
��322#
�322)
�33*
��������

��� �������������
9"�	�
��
<4�%,�'�!:



5.12. Limited Emis-
sions & high impact
Africa is very vulnerable to 
climate change given its low
capacity to respond and adapt. 
Africa's contribution through
greenhouse gas emissions is
insignificant. 
Greenhouse gas emissions per 
capita in Africa are low
Europe emit 50-100 times, 
U.S. 100-200 times more.
Africa Regional Workshop in 

Accra, 21.-23.9.2006:
CC affects Sustainable De-
velopment;
CC jeopardizes MDG 1 (po-
verty & hunger eradication), 6 
(AIDS), 7 (environm. sutain.)



5.13. Freshwater stress, 1995 and 2005
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• 5.14. Impact of Climate
Change on Precipitation
- Sahel: precipitation decline: -25%
- Zambezi runoff under CC is pro-
jected to drop by 40%.
- By 2000, 300 million Africans risk
living in a water-scarce environment. 
- By 2025, the number of countries
experiencing water stress will rise to 
18 affecting 600 million people
- Population growth & climate chan-
ge cause economically significant
constraints in parts of Africa.
- Water scarcity, increasing popu-
lation, degradation of shared fresh-
water ecosystems, & competing de-
mands for water have potential to 
create bilateral& multilateral conflicts



5.15. Climate Change Impacts for Nile Delta

Global Climate Change: 
Sea level rise: IPCC, TAR, WG 2 (2001) 
• 1860-2000:  0.1 – 0.2 m;
• 1990-2100: 0.09-0,88 m

Climate Change Impacts: Egypt:
Nil Delta: 50cm, 2 mio. pers., 214.000 jobs
Temperature Cairo 2000-2060: + 4°C 
Self-sufficiency rate (SSR) for cereals: 
1990-2060: decline from 60 to 10% 
Projected yield decline for wheat due to 
climate change: 2000 - 2050: -18%.



5.16.Linkages and Feedback Loops between
Desertification, Climate Change and Biodiversity



5.17. Degraded Land in Africa. Source:UNEP/ISRIP,CRU/UEA



5.18.Forms of Soil Degradation in Africa: a) Saliniza
tion; b) water eros.; c) wind eros., d) physcial deteriorat.



5.19. Drought & Famine in the Sahel in 1970s/1980s



5.20. Desertification as a Security Issue
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5.21. Desertification as a Survival Issue
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5.22.Climate Change and Food Production in Africa
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5.23. FAO (2000) Increase in Cereal Imports
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5.24. Food Security by 2020: Changes in Crop Yield



5.25. Food Security by 2050: Changes in Crop Yield



5.26. Food Security by 2080: Changes in Crop Yield



6. Environmental Stress & Impact: 
Hazards and Migration
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6.1. Major Natural Hazards (1950 – 2005)

Floods



6.4. Reported Death of Natural Hazards globally
(1974-2003): 2.066.273 persons

SourceSource: : ©© HoyoisHoyois und und GuhaGuha--SapirSapir (2004)(2004)



6.5. Affected Persons of Natural Hazards Globally
(1974-2003): 5 076 494 541 Persons

SourceSource: : ©© HoyoisHoyois und und GuhaGuha--SapirSapir (2004)(2004)



6.6. Natural hazards in Africa

The floods in E.African (1998) and Mozambique (2000-2001) caused
damage to property and infrastructure (road & rail network damage. 
Communications among human settlements in Kenya, Uganda, 
Rwanda & Tanzania were seriously disrupted (goods & persons)

• Droughts & floods � food &  
water security in Africa. 

• Droughts & floods: major
human & econ. costs in Africa. 

• Floods (1998) in East Africa: 
human suffering, deaths,dama-
ge: infrastructure,crops Kenya. 

• Floods in Mozambique (2000) 
& in Kenya (1997-1998): 100s 
of people died & 1000s were
displaced from their homes. 

• Cost in Kenya:US$1 billion



6.8.
6.7. Types of natural

Hazards in Africa
(1975-2001)
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6.9. Potential Dangers of Drought
Source: AFES-PRESS for WBGU, 2006, slides by PIK for WBGU
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6.10. Potential for Flash Floods
Source: AFES-PRESS for WBGU, 2006, slides by PIK for WBGU
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6.11. CC Vulnerability
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7. Societal Outcome: Crises and Conflicts
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7.1. Migration Saldo in Italy and Spain 
(1995-2004 (in 1.000)

Diagramm 3: Wanderungssaldo in Italien und 
Spanien zwischen 1995-2004 (in 1.000)
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7.2. Climate Change and Conflicts in Africa
Many countries in sub-Saharan
Africa face chronic malnutrition, 
frequent famine episodes.
There are still many places in 
Africa where civil strife is a 
major constraint to livelihood
and food security. 
Achieving food & water security 
are development priorities for 
Africa for years to come.
IFRI World Hunger Index on 
linkage to conflicts.



7.3. Environmental Change & Conflict in N. Africa
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7.4. Most Likely: Migration and Conflicts in the Nile Basin
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7.5. Nile Basin Initiative (NBI)
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7.6. Widening the Scope of Nile Basin Initiative & 
Nile Transboundary Environment Action Project
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8. Policy Responses: Reactive vs. Proactive Strategies
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8.1. MA Framework

Direct 
Drivers

Indirect 
Drivers

Ecosystem
Services

Human 
Well-being
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8.2. Four Working Groups

Condition 
and Trends
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8.3. MA Findings - Outline
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8.4. Changes in direct drivers: Climate Change



8.5. MA Scenarios
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8.6. MEA-Scenarios



8.7. Improvements in services possible by 2050
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8.8. Examples of changes in policies and practices 
that yield positive outcomes
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8.9. Responses – Importance of Indirect Drivers
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8.10.Responses: Technological
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8.11. Responses: Knowledge
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9. Need for Global Proactive Strategies & Proposals
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9.1. Bilateral Renewable Energy Programme
5(O=�>O�
%��C�
��
9�������������������
�:

%��������
 ��
���<��� 
;���
������O� �����98 ;:

'��	
����� 
����
����
�
��
���
���
�������������
98 ;:

;���
���7
O� ��������
98 ;:

;���
���7
O� ������J
98 ;:

;���
������<����
+ ��
��
�
�
�����
8
���
���$�����9��;���:

;���
������<����
+ ��
�9��;���:

5(<
9�����������
����������:�

>����,�"%�
�����- 
�.�<��
�����
��
�� ��������
�����
�� $�����=�1
�

(�4+'��
%��
���#
(�4+'��
���
��
����� ��
�--.�

"��������� 9�<
.
�%#
�>O
�����������:� 1
�� 
�����
�� ������
��

5(�>=!++!� �
����-�����
�� M
�� ���$�

��
�#��
���������

��())*�'��
�����
���������
�
���@�����
�$
�	
�
�+



10. Regional Cooperative Reactive and Proactive Mitigation
Strategies and Proposals: MENA & Nile Basin Initiative
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