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The	  number	  of	  water	  basins	  experiencing	  severe	  water	  stress	  is	  projected	  to	  
increase	  to	  40%	  by	  2100	  	  





A?er	  a	  prolonged	  decline,	  this	  recent	  increase	  
could	  signal	  a	  reversal	  of	  trends.	  The	  food	  
security	  situaCon	  has	  worsened	  in	  parCcular	  in	  
parts	  of	  sub-‐Saharan	  Africa,	  South-‐Eastern	  Asia	  
and	  Western	  Asia,	  and	  deterioraCons	  have	  been	  
observed	  most	  notably	  in	  situaCons	  of	  conflict	  
and	  conflict	  combined	  with	  droughts	  or	  floods.	  
	  
The	  State	  of	  Food	  Security	  and	  Nutri3on	  in	  the	  World	  2017.	  Building	  
resilience	  for	  peace	  and	  food	  security.	  Rome,	  FAO	  



815 million people in the world – or just over one in nine – are undernourished. 
The majority of these (489 million) live in countries struggling with conflict, 
violence and fragility, where the prevalence of undernourishment is higher than 
in countries not affected by conflict.	  





‘Natural’	  disasters:	  
Floods	  
Droughts	  
Storms	  

Food	  shortages	  

Conflict	  
resilience	  

The	  Cycle	  of	  Climate,	  Food	  and	  Conflict	  	  



Global	  Water	  Use	  



Total  annual  land  precipita/on   =  115  x  103  km3    

Total  annual  runoff       =  49  x  103  km3  

Total  capacity  of  reservoirs   =  7.4  x  103  km3  

Annual  water  use  for  irriga/on =  ~1.5  x  103    km3  

Unsustainable  groundwater  extrac/on   =  0.23  x  103  km3  yr-‐1  


Global	  Water	  Resources	  

Doll	  et	  al	  2009	  

Anthropogenic	  impact	  on	  
average	  river	  discharge	  



From:	  Schewe	  et	  al	  2014	  

Degrees	  warming	  above	  1980-‐2010	  average	  

Percentage of world population living in 
countries with annual mean Blue Water 
availability below 500 m3 per capita 
(‘absolute’ water scarcity)	  

Five	  climate	  
models	  and	  nine	  
hydrology/land	  
surface	  models	  



	  
Percentage	  change	  in	  the	  occurrence	  
of	  days	  under	  drought	  condiCons	  for	  
the	  period	  2070–2099	  relaCve	  to	  
1976–2005,	  based	  on	  a	  mulCmodel	  
ensemble	  experiment	  under	  RCP8.5	  	  
	  
	  
	  

Prudhomme	  et	  al	  2014	  

Increasing	  Occurrence	  of	  Drought	  







Source: Brazilian National Space Research Agency (INPE), 
graph compiled by 
Secretariat of the Convention on Biological Diversity (2010) 
Global Biodiversity Outlook 3, May 2010, p.33	  



Food	  producCon	  
+50	  to	  70%	  by	  2050	  

Increasing	  PopulaCon	  
+	  2	  billion	  by	  2050	  

Biomass	  for	  
Energy	  	  

X5	  by	  2050	  

Land	  use:	  
Protec3ng	  biodiversity	  

Freshwater	  
X5	  increase	  in	  severe	  water	  scarcity	  by	  2050	  

Carbon	  sequestraCon	  
Reduce	  emissions	  from	  agriculture	  by	  60%	  
Reduce	  LUC	  to	  zero	  

Climate	  Change:	  
Increasing	  droughts,	  water	  

scacity	  etc	  



SoluCons:	  
	  

•  Climate-‐smart	  water	  management	  

•  	  Good	  soil	  management	  	  

•  Agriculture	  risk	  management	  tools	  

•  Disaster	  management	  	  

•  Agriculture	  informaCon	  systems	  	  

•  PromoCng	  carbon	  sequestraCon	  	  
	  





      

WMO	  Global	  
Hydrological	  Status	  and	  
Outlook	  System	  
(HydroSOS)	  



Hydrological	  variability	  poses	  one	  of	  the	  greatest	  threats	  to	  
the	  world's	  populaCon.	  There	  are	  an	  increasing	  number	  of	  
people	  at	  risk	  from	  water-‐related	  hazards	  and	  rapidly	  
growing	  demands	  on	  water	  resources.	  	  

Global	  scale	  water	  informaCon	  systems	  can	  help	  people	  and	  
governments	  adapt	  	  and	  develop	  resilience	  

Water	  is	  a	  major	  constraint	  of	  human	  development	  and	  
future	  food	  needs	  can	  only	  be	  provided	  by	  careful	  and	  
sustainable	  use	  


