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Topical Day | Vulnerability analysis: an interdisciplinary overview 

• Vulnerability is the exposure, risk knowledge and 
adaptation capacity of individuals and/or collective groups 
and/or authorities (system) to livelihood stress as a result of 
the impacts of climate change and consecutive 
socioeconomic and environmental changes. 

Exposure : the nature and degree to which a system 
experiences climate change impacts; 

Risk knowledge : the degree of knowledge/understanding 
of how a system could be affected by climate change 
impacts; 

Adaptation capacity : the ability of the system to cope with 
stresses induced by climate change impacts. 

What is « vulnerability » ? 
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• Vulnerability is the exposure, risk knowledge and 
adaptation capacity of individuals and/or collective groups 
and/or authorities (system) to livelihood stress as a result 
of the impacts of climate change and consecutive 
socioeconomic and environmental changes. 

Exposure : the nature and degree to which a system 
experiences climate change impacts; 

Risk knowledge : the degree of knowledge/understanding 
of how a system could be affected by climate change 
impacts; 

Adaptation capacity : the ability of the system to cope with 
stresses induced by climate change impacts. 

What is « vulnerability » ? 

• Climate change : introduction 

• « Climate change » : 3 case studies 

 

• ALWAYS : Poor (will) become poorer 

Climate change or « Climate change » ? 
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Global air temperature from 1850 to 2012 

Jones, 2013 

Global air temperature per decade from 1850 to 2010 

IPCC, 2013 
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Past and future consequences of global warming 

VERY LIKELY 

(90% to 99%) 

TRES PROBABLE 

(90% à 99%) 

LIKELY 

(66% to 90%) 

LIKELY 

(66% to 90%) 

VIRTUALLY CERTAIN 

(> 99%) 

VIRTUALLY CERTAIN 

(> 99%) 

Anthropogenic forcing? 
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Global Carbon Project (GCP), 2012 

Growth rate 1990-2012: +58% 

Global fossil fuel CO2 emissions 

Fossil fuel CO2 emissions vs IPCC scenarios 
Emissions are heading to a 4.0-6.1ºC “likely” increase in temperature 

 

GCP, 2012 
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Sea level rise during the 20th century 

1850 2000 1950 1900 

+ 18 cm / 20th century 

R. K. Pachauri, A. Reisinger, Climate Change 2007: Synthesis Report. Contribution of Working Groups I, II and III to the Fourth 

Assessment Report of the Intergovernmental Panel on Climate Change. IPCC, Geneva, Switzerland, 2007. IPCC, 2007 

Estimates for 21st century sea level rise from semi-empirical 
models vs IPCC Fourth Assessment Report 

 

Rahmstorf, 2010 
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LES ZONES À HAUT RISQUE 

Risques littoraux 



25/11/2013 

8 

Vietnam – Red River Delta 
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1964 1997 

1952 

12-2003 

12-2002 02-2003 
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12-2002 

02-2003 

12-2003 

 
 
 

Case study # [1] 
 

VIETNAM 
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VIETNAM 

• 3,200 km of 
shorelines 

 

VIETNAM 

• 3,200 km of 
shorelines 

• 2 deltas with 
extremely high 
vulnerability to sea 
level rise 

 

Red River 

Mekong 
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VIETNAM 

• 3,200 km of 
shorelines 

• 2 deltas with 
extremely high 
vulnerability to sea 
level rise 

• Located on the 
highway of tropical 
cyclones 

 

Red River 

Mekong 

VIETNAM 

• 3,200 km of 
shorelines 

• 2 deltas with 
extremely high 
vulnerability to sea 
level rise 

• Located on the 
highway of tropical 
cyclones 

 

Red River 

Mekong 

Binh Thuan Province 
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THE STORY 
 
 

THE FISHING VILLAGE 
OF PHAN THIET 
« DISAPPEARS » 

‘‘‘VICTIM OF CLIMATE 
CHANGE’’’ 
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THE STORY 
 
 

THE FISHING VILLAGE 
OF PHAN THIET 
« DISAPPEARS » 

‘‘‘VICTIM OF CLIMATE 
CHANGE’’’ 

 

FISHING VILLAGE 
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FISHING VILLAGE 

PHU HAI RESORT 

 

FISHING VILLAGE 

PHU HAI RESORT 
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FISHING VILLAGE 

PHU HAI RESORT 

65% WS 

 

FISHING VILLAGE 

PHU HAI RESORT 

65% WS 

SEA DRIFT 



25/11/2013 

17 

 

FISHING VILLAGE OF PHAN THIET 

 

FISHING VILLAGE OF PHAN THIET  
27 March 2006 

 

20 m 
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0 m 

FISHING VILLAGE OF PHAN THIET  
10 May 2009 

 

FISHING VILLAGE OF PHAN THIET  

February 2011 
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PHU HAI RESORT 

 

PHU HAI RESORT 
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PHU HAI RESORT 

 

30 m 

25 m 

PHU HAI RESORT 

27 March 2006 
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105 m 

55 m 

60 m 

PHU HAI RESORT 

10 May 2009 

30 m 

Groynes 

 

140 m 

50 m 

PHU HAI RESORT 

26 April 2010 

40 m 
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140 m 
85 m 

PHU HAI RESORT 

20 May 2012 

65 m 

PHU HAI RESORT 

20 May 2012 
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Mui Ne, Resorts & Spa 
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Mui Ne, Resorts & Spa 

 

Mui Ne, Resorts & Spa 
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Mui Ne, Resorts & Spa 

 

Mui Ne, Resorts & Spa 
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Mui Ne, Resorts & Spa 

DISCUSSION 
 

& 
 

CONCLUSION 
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CLIMATE CHANGE ? 

• First hotel, Coco beach, 1994 

• Second hotel, Novotel, 1995 

• Third hotel, Victoria, 1997 

• … 

• 2012, everything is constructed 

 

ALL 

are western hotels 

FOR Western tourists… 

STORY TELLING 

BUT: 

Increasing CO2 émissions:  

2009  1,8 million Western tourists  traveling by air, from 
Europe (40%), Northern America (40%), Russia (10%) and 
Australia (10%)  emissions of about  8.2 106 tons of CO2-eq. 

That represents the CO2 emissions from fuel combustion of Benin 
+ DR Congo + Togo for 2009 !!! (IEA, 2012). 

[A] TO PROTECT THE TOURISM BUSINESS 

[B] TO RECEIVE MORE ATTENTION FROM THE 

INTERNATIONAL COMMUNITY ABOUT THE THREAT OF 

GLOBAL WARMING IN VIETNAM 
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500 m 

2006 

 

500 m 

2012 
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NO 
 

THE FISHING VILLAGE 

OF PHAN THIET 

WAS NOT VICTIM OF 

CLIMATE CHANGE 

 
 

Merci 

YES 
 

THE FISHING VILLAGE 

OF PHAN THIET 

WAS VICTIM OF 

« CLIMATE CHANGE »: 

POOR BECAME POORER 

 
 

Merci 
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Case study # [2] 
 

BENIN 

 

 

Watershed: 37850 km² 
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In September 2010, Benin has been 
affected by exceptional floods, 

«the most disastrous of its history»,  
due to climate change. 

 
IMPACTS 

680 000 people affected  
150 000 homeless 

425 schools affected 
92 health centres destroyed  

In September 2010, Benin has been 
affected by exceptional floods, 

«the most disastrous of its history»,  
due to climate change. 

 
IMPACTS 

680 000 people affected  
150 000 homeless 

455 schools affected 
92 health centres destroyed  
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In September 2010, Benin has been 
affected by exceptional floods, 

«the most disastrous of its history»,  
due to climate change. 

 
WHO SAYS THAT ? 

Medias 
NGOs 

United Nations 
… 

In September 2010, Benin has been 
affected by exceptional floods, 

«the most disastrous of its history»,  
due to climate change. 

 
WHO PROVIDES THE DATA ? 

The President (Yayi Boni) 
The government 

A special « commission »  
. 
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1st October 2010 

The Government of the Republic of 
Benin declares a state of 
emergency in the country and 
appeals for international support 

 

3 October 2010 

OCHA’s team arrives in Cotonou 
 

7 October 2010 

« Rapport de situation OCHA #1 » 
300 000 people affected. 

 

16 October 2010 

« Rapport de situation OCHA #5 » 
358 621 people affected. 

 

25 October 2010 

« Rapport de situation OCHA #7 » 
680 000 people affected, that is 
10% of the last population census 
(6,769,914 inhabitants in 2002) 

 

 

 

 

 

 

 



25/11/2013 

34 

16 October 2010 

Rapport de situation OCHA #5: 

«  Overview of the city of Cotonou and South of the country by helicopter for 
the assessment of claims. It appears from this aerial view that the crisis 
was underestimated. In essence, the country is hit by flooding in nearly 
2/3 in terms of area, over 76 500 km² » . 

 

 

 

 

 

16 October 2010 

Rapport de situation OCHA #5: 

«  Overview of the city of Cotonou and South of the country by helicopter for 
the assessment of claims. It appears from this aerial view that the crisis 
was underestimated. In essence, the country is hit by flooding in nearly 
2/3 in terms of area, over 76 500 km² » . 

 

 

 

 

 



25/11/2013 

35 

16 October 2010 

Rapport de situation OCHA #5: 

«  Overview of the city of Cotonou and South of the country by helicopter for 
the assessment of claims. It appears from this aerial view that the crisis 
was underestimated. In essence, the country is hit by flooding in nearly 
2/3 in terms of area, over 76 500 km² » . 

 

 

 

 

 

16 October 2010 

Rapport de situation OCHA #5: 

«  Overview of the city of Cotonou and South of the country by helicopter for 
the assessment of claims. It appears from this aerial view that the crisis 
was underestimated. In essence, the country is hit by flooding in nearly 
2/3 in terms of area, over 76 500 km² » . 
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16 October 2010 

Rapport de situation OCHA #5: 

«  Overview of the city of Cotonou and South of the country by helicopter for 
the assessment of claims. It appears from this aerial view that the crisis 
was underestimated. In essence, the country is hit by flooding in nearly 
2/3 in terms of area, over 76 500 km² » . 

 

 

 

 

 

In September 2010, Benin has been 
affected by exceptional floods, 

«the most disastrous of its history»,  
due to climate change. 

 
WHO PROVIDES THE DATA ? 

The President (Yayi Boni) 
The government 

A special « commission »  
.Election campaign communication 
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Powerful story telling for 
election campaign purposes 

? 

IS BENIN AFFECTED BY 
CLIMATE CHANGE ? 

 
TEMPERATURES 
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EXTREME TEMPERATURES IN BENIN (SYNOP) 

1960-2010 
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IS BENIN AFFECTED BY 
CLIMATE CHANGE ?  

 
RAINFALL 
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RAINFALL ANOMALY INDEX IN THE OUEME 
WATERSHED (SYNOP), 1940-2010 

Based on rainfall data from SYNOP stations of Bohicon, Parakou and Savé 
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2010: 1043 mm [PR ~3 ans] 

2010: 1264 mm [PR ~5 ans] 

Return period 
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PARAKOU
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SAVE
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2010: 1300 mm [PR ~5 ans] 

2010: 1121 mm [PR ~3 ans] 

IS BENIN AFFECTED BY 
CLIMATE CHANGE ?  

 
STREAMFLOW 
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IS BENIN AFFECTED BY 
CLIMATE CHANGE ?  

 
THE CASE OF KPOTO 
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50 km 

 

10 km 

Kpoto (1) 

Zagnanado 
RNIE4 
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September 2010 
KPOTO, Commune of Zangnanado 

 

REFUGEE CAMP : 
800 people, < ½ ha 

at 2 km from KPOTO, Commune of Zangnanado 
December 2010 
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M. Narcisse EDEGAN 
CV of KPOTO 

December 2010 

 

Village of KPOTO 
December 2010 
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Village of KPOTO 
December 2010 

 

Village of KPOTO 
December 2010 
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Strong resignation among the affected population 

« Durant les deux premiers mois, nous avons fait l’objet de 
visites incessantes de politiciens et autres mécènes pour 
des ‘dons’ très médiatisés. Puis, plus rien… »  

 

http://www.youtube.com/watch?v=l1vD6AzU8cc 

 

‘dons’ [donation] means 500,000 FCFA (762 EUR) for the 
commune of Zagnanado (5940 affected people), that is 
0.13 EUR per capita. 

 

BUT, this donation rarely reached the targeted people !!! 

Local authorities response to prevent future floods 

• Creation of a communal cell for flood early warning. 

 

 

September 27th, 2012 

http://www.youtube.com/watch?v=l1vD6AzU8cc
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ANALYSE DES RISQUES 
HYDROCLIMATIQUES ET PRISE 

DE DECISIONS 

AUTORITES COMMUNALES 

(Cellule Communale Permanente de Gestion de Crises d’Inondations) 

 

 

 

ONGs intervenant en matière 

d’adaptation aux changements 

climatique  

SAPEURS POMPIERS 

DST 

SAGES ET NOTABLES 

METEOROLOGUE 

COMMUNAUTAIRE 

DIFFUSION DES DECISIONS PRISES 

CHEFS VILLAGES CRIEURS PUBLIQUES ONGs, autres associations 

ELUS LOCAUX 

REPRESENTANT LOCAL DE 

L’ASECNA 
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September 
2012 

• 100% of the 
population of Kpoto 
left the refugee camp 
to go back to the 
village. 

 

September 
2012 

• 100% of the 
population of Kpoto 
left the refugee camp 
to go back to the 
village. 
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September 
2012 

• 100% of the 
population of Kpoto 
left the refugee camp 
to go back to the 
village. 

 

1939 

1988 

1998 

2007 

2010 

2012 

NO 
 

BENIN 

WAS NOT VICTIM OF 

EXCEPTIONAL FLOODS DUE TO 

CLIMATE CHANGE 

 
 

Merci 
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YES 
 

BENIN 

WAS VICTIM OF 

« CLIMATE CHANGE » (but who cares?): 

POOR BECAME POORER 

  
Merci 

Case study # [3]: BENIN 
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Cotonou: Shorelines from the sky 

2002 100 m 

Cotonou: Shorelines from the sky 

2002 100 m 
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Cotonou: Shorelines from the sky 

2011 100 m 

Cotonou: Shorelines from the sky 

2011 100 m 
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16 November 2012 

9 September 2013 
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Cotonou: Shorelines from the sky 

2011 100 m 

9 September 2013 
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• We analyzed a stretch of 6 km from 2002 to 2011 at the 
eastern part of Cotonou. 

• A total land area of 53 ha disappeared in the sea. 

• A total of 487 homes were destroyed by the 
encroachment of the sea, out of which 426 informal 
settlements and 61 villas. 

• 1900 people were forced to leave because of the 
advance of the sea: that is 316 people per linear km. 

Cotonou: Impacts of shoreline erosion 

Cotonou: shoreline erosion – RESPONSE (2013-09) 
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Cotonou: shoreline erosion – RESPONSE (2013-09) 

Cotonou: shoreline erosion – RESPONSE (2013-09) 
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Cotonou: shoreline erosion – RESPONSE 

• The project to protect the coastline in supported by the 
White House’s Millennium Challenge Account (MCA) 
together with the Islamic Development Bank (IDB),  
Saudi, Kuwait and OPEC Funds. 

• The MCA aims to adapt to climate change & to reduce 
poverty. 

Cotonou: shoreline erosion – RESPONSE 
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• The project to protect the coastline in supported by the 
White House’s Millennium Challenge Account (MCA) 
together with the Islamic Development Bank (IDB),  
Saudi, Kuwait and OPEC Funds. 

• The MCA aims to adapt to climate change & to reduce 
poverty. 

• People are displaced by force without  any 
compensation. 

Cotonou: shoreline erosion – RESPONSE 

NO 
 

COTONOU 

WAS NOT VICTIM OF 

SHORELINE EROSION DUE TO 

CLIMATE CHANGE 

 
 

Merci 
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YES 
 

COTONOU 

WAS VICTIM OF 

« CLIMATE CHANGE »: 

POOR BECAME POORER (and disappeared) 

  
Merci 

 

“ Climate change ” 
and vulnerability analysis  

 
Poor will become poorer 

THANK YOU 
 
 
 

pozer@ulg.ac.be 
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