
Interac(ons	
  Society,	
  Environment	
  and	
  
Climate:	
  lessons	
  learned	
  from	
  AMMA	
  
project	
  and	
  prospects	
  for	
  the	
  future	
  

Ndione	
  J-­‐A.1,2,	
  Sultan	
  B.3	
  
	
  	
  

1-­‐	
  Centre	
  de	
  Suivi	
  Ecologique,	
  Dakar	
  (SENEGAL)	
  
2-­‐	
  LPAO-­‐SF,	
  UCAD,	
  Dakar	
  (SENEGAL)	
  

3-­‐IRD-­‐LOCEAN,	
  Université	
  Pierre	
  et	
  Marie	
  Curie,	
  Paris	
  (FRANCE)	
  



Acknowledgements	
  
•  InternaNonal	
  Governing	
  Board	
  (IGB)	
  
	
  

•  InternaNonal	
  ScienNfic	
  Steering	
  CommiPee	
  (ISSC)	
  
	
  

•  InternaNonal	
  ImplementaNon	
  and	
  CoordinaNon	
  
Group	
  (ICIG)	
  

	
  

•  AMMA-­‐Africa,	
  AMMA-­‐France,	
  AMMA-­‐Germany,	
  
AMMA-­‐UK,	
  AMMA-­‐US,	
  etc.	
  

	
  

•  All	
  UniversiNes,	
  All	
  Research	
  InsNtutes	
  
	
  

•  All	
  WPs	
  Leaders	
  
	
  

•  All	
  Researchers	
  
	
  

•  West	
  African	
  People	
  



One AMMA challenge 

Make	
  the	
  best	
  use	
  of	
  the	
  field	
  program	
  
data	
  	
  

for	
  impact	
  studies	
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ISEC	
  in	
  the	
  AMMA	
  project	
  
•  2004:	
  Impacts	
  workpackages	
  3.X	
  of	
  AMMA-­‐IP	
  

•  2007:	
  AMMA-­‐TTC	
  (Bamako	
  workshop)	
  was	
  the	
  real	
  starNng	
  
point	
  for	
  the	
  African	
  community	
  

•  AMMA	
  coordinaCon	
  WPs	
  has	
  been	
  changed	
  (co-­‐leadership)	
  

•  BeJer	
  display	
  of	
  interacCons	
  between	
  the	
  3	
  components	
  
(Society,	
  Environment	
  &	
  Climate)	
  

•  RIPIECSA	
  brings	
  another	
  support	
  to	
  complete	
  AMMA	
  works	
  



AMMA	
  ISEC	
  studies	
  on…	
  
Water resources 

Health 

Human dimension 

Agriculture 

Livestock 



Agriculture	
  



	
  Agriculture	
  and	
  climate	
  surveys	
  in	
  Niger	
  

Collabor.	
  CIRAD,	
  AGRHYMET	
  (Traoré	
  et	
  al.	
  2010)	
  
Data	
  collec=on	
  is	
  extended	
  up	
  to	
  2011	
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Seasonal	
  rainfall	
   Rainfall	
  during	
  criCcal	
  stages	
  

At	
  local	
  scale,	
  intra-­‐seasonal	
  
variability	
  of	
  rainfall	
  is	
  
determinant	
  for	
  crop	
  yields	
  

The	
  sowing	
  date	
  follows	
  the	
  onset	
  of	
  the	
  monsoon	
  
	
  
Around	
  1/4	
  of	
  the	
  sowings	
  failed	
  because	
  of	
  a	
  false	
  
start	
  of	
  the	
  monsoon	
  
	
  
Marteau	
  et	
  al.	
  (2011)	
  

	
  Importance	
  of	
  intra-­‐seasonal	
  Nmescale	
  



SarraH 

Dingkuhn	
  et	
  al.	
  (2003)	
  

Process	
  based	
  model	
  
The	
  crop	
  model	
  SARRAH	
  

	
  Water	
  balance	
  model	
  (water	
  demand,	
  soil	
  water	
  
availibilty,	
  stress	
  index,	
  criCcal	
  phases)	
  
	
  
 	
  Carbon	
  assimilaNon	
  and	
  parNonning	
  (radiaCon	
  use	
  
efficiency,	
  phenology,	
  evoluCon	
  of	
  biomass	
  and	
  LAI)	
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Able	
  to	
  capture	
  non-­‐linear	
  
effects	
  

Capture	
  the	
  variability	
  of	
  crop	
  
yields	
  in	
  West	
  Africa	
  

Baron	
  et	
  al.	
  (2005)	
  Temps	
  (1960	
  	
  1990)	
  

SARRAH	
  

FAO	
  



Human	
  adaptaCon	
  

©	
  Mertz,	
  2012	
  

©	
  Mbow	
  et	
  Diouf,	
  2007	
  

©	
  Mbow	
  et	
  Diouf,	
  2007	
  



Field	
  sites	
  

west	
   east	
  central	
  

500	
  mm	
  

700	
  mm	
  

900	
  mm	
  

Courtesy: O. Mertz 

15	
  sites	
  in	
  5	
  countries	
  



Household	
  percepNons	
  of	
  changes	
  in	
  (a)	
  annual	
  rainfall,	
  (b)	
  
duraNon	
  of	
  rainy	
  season,	
  (c)	
  duraNon	
  and	
  intensity	
  of	
  March-­‐

April	
  rains,	
  and	
  (d)	
  duraNon	
  of	
  dry	
  spells	
  during	
  the	
  past	
  20	
  years	
  
along	
  a	
  west-­‐east	
  gradient	
  (Mertz	
  et	
  al,	
  2012)	
  



Water	
  ressources	
  

Nakambe	
  basin

Bagré

Wayen

Po

Ouaga

Ouahigouya
Rambo

Bissiga
Ramsa Sahelian climate

P < 600 mm

North soudanian
climate

P > 600 mm

P < 900 mm



Courtesy: S.Garcia, H. Karambiri and J-D Giraldo 



Decadal	
  water	
  discharges	
  (observed	
  and	
  
predicted)	
  on	
  Nakambe	
  basin	
  

These	
  results	
  highlight	
  the	
  difficulty	
  in	
  predic(ng	
  
the	
  response	
  of	
  hydrosystems	
  in	
  this	
  semi-­‐arid	
  
region.	
  A	
  decrease	
  in	
  precipita(on	
  will	
  not	
  necessarily	
  
induce	
  a	
  decrease	
  in	
  runoff	
  and	
  river	
  discharges	
  
(Karambiri	
  et	
  al,	
  2011).	
  
	
  
The	
  land	
  use	
  changes	
  issue	
  in	
  the	
  Sahel	
  context?	
  



Health	
  issues	
  

Neisseria 
Meningitidis 



  Climate sensitive disease 
  Environment sensitive disease 

Societal	
  factor	
  

Environmental	
  
factor	
  	
  

Climate	
  factor	
  

	
  InteracNons	
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For	
  success,	
  a	
  mulNdisciplinary	
  approach	
  is	
  required!	
  



Targeted	
  diseases	
  

© De la Roque (2005) 

RVF : a disease at the crossraods of 3 systems 

Ric	
  valley	
  fever	
  (RVF)	
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Results	
  on	
  RVF	
  (regional	
  and	
  local	
  scale)	
  
Ri_	
  Valley	
  Fever	
  risk	
  (%)	
  based	
  on	
  rainfall	
  from	
  a)	
  the	
  
ERAINTERIM	
  reanalysis	
  (1990-­‐2007)	
  and	
  b)	
  the	
  
Global	
  PrecipitaNon	
  Climatology	
  Project	
  or	
  GPCP	
  
(1996-­‐2007).	
  	
  

Based	
  on	
  large	
  scale	
  
climaNc	
  indicators	
  we	
  
showed	
  that	
  northern	
  
Senegal	
  and	
  southern	
  
Mauritania	
  appear	
  to	
  be	
  
criNcal	
  areas	
  for	
  RVF	
  risk	
  
in	
  West	
  Africa	
  (Caminade	
  
et	
  al,	
  2011).	
  	
  



Lessons	
  learned	
  

©	
  Fleury,	
  Jul	
  2009	
  

©	
  Lebel,	
  Feb	
  2007	
  

©	
  BaNono,	
  Oct	
  2009	
  

©	
  Caniaux,	
  Feb	
  2010	
   ©	
  AMMA,	
  Aug	
  2006	
  



•  Improved	
  environmental	
  observaNons	
  and	
  observing	
  
networks	
  

	
  
•  Improved	
  knowledge	
  and	
  understanding	
  of	
  processes	
  on	
  
west	
  african	
  monsoon	
  

•  A	
  mulNdisciplinary	
  approach	
  for	
  advancing	
  predicNon	
  and	
  
EWS	
  (strong	
  contribuNon	
  coming	
  from	
  ISEC	
  studies!)	
  

	
  
•  Increased	
  west	
  african	
  criNcal	
  mass	
  (+	
  than	
  650	
  peer	
  
review	
  papers,	
  PhD	
  (120),	
  MsC,	
  Summer	
  schools,	
  etc.)	
  

	
  
•  Rise	
  of	
  a	
  community	
  (one	
  major	
  legacy	
  of	
  AMMA!)	
  
	
  
•  AMMA	
  database	
  (another	
  major	
  legacy	
  of	
  AMMA):	
  in	
  situ	
  
observa(ons,	
  satellite	
  products,	
  model	
  outputs…	
  



What’s	
  next?	
  

©	
  Fleury,	
  JuL	
  2009	
  



There	
  is	
  a	
  road	
  map:	
  the	
  ISP2	
  
But	
  there	
  is	
  a	
  need?	
  



What	
  is	
  the	
  problem?	
  

1.	
  Assess	
  the	
  vulnerability	
  
of	
  systems	
  

	
  A	
  prerequisite	
  for	
  
prioriNzing	
  acNons	
  on	
  

vulnerable	
  regions	
  and/or	
  
sectors	
  

SensiCvity	
  of	
  systems	
  
to	
  climate	
  

AdaptaCve	
  capacity	
  

InteracCons	
  between	
  
climate	
  and	
  other	
  

drivers	
  

What	
  can	
  we	
  do?	
   2.	
  Adapta(on	
  
strategies	
  

Now	
  

Future	
  

How	
  can	
  we	
  do?	
   3.	
  From	
  knowledge	
  
to	
  ac(ons	
  

ParCcipaCve	
  research	
  

Policy	
  challenges	
  

More	
  than	
  ever,	
  climate	
  change	
  
and	
  adaptaNon	
  is	
  a	
  major	
  issue	
  for	
  
Africa:	
  
	
  
How	
  to	
  tackle	
  this	
  issue?	
  



From	
  Knowledge	
  to	
  AcNon!	
  

 	
  DisseminaNon	
  towards	
  operaNonal	
  systems	
  
 	
  OperaNonal	
  EWS	
  
 	
  ApplicaNon	
  and	
  knowledge	
  transfert	
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PotenCal	
  benefits	
  from	
  avoided	
  asset	
  losses	
  thanks	
  to	
  
early	
  warning	
  (with	
  European-­‐standard	
  hydro-­‐

meteorological	
  services)	
  

Improving	
  the	
  quality	
  of	
  hydromet	
  services	
  and	
  early	
  warning	
  
systems	
  can	
  really	
  make	
  the	
  difference	
  in	
  developed	
  countries	
  

Adapted	
  from	
  Hallegate,	
  World	
  Bank	
  (2012)	
  



•  Catch	
  new	
  financial	
  opportuniNes,	
  new	
  scienNfic	
  
programmes	
  (ESCAPE,	
  SREC,	
  WASCAL,	
  CCAFS,	
  CORDEX,	
  etc.)	
  

•  Preserve	
  and	
  enhance	
  the	
  organisaNonal	
  dynamics	
  
	
  
•  BePer	
  integraNon	
  with	
  human	
  and	
  social	
  sciences	
  (how	
  

to	
  talk	
  to	
  human	
  and	
  social	
  sciences?)	
  	
  

•  ParNcipatory	
  research	
  

•  Preserve	
  a	
  balance	
  between	
  regional	
  dimension	
  and	
  
local	
  scale	
  (upscaling	
  issue!)	
  

Some	
  concluding	
  remarks	
  



Thank	
  you	
  for	
  your	
  
aPenNon!	
  

Questions ?  


