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WHAT	
  IS	
  VITAL	
  SIGNS?	
  

A system to generate data 
for  managers and farmers to 
enable  better decision-
making in support  of 
sustainable agricultural  
production 
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Why	
  Vital	
  Signs	
  is	
  important	
  for	
  Africa?	
  

•  Unprecedented	
  growing	
  demand	
  for	
  mineral	
  
extracAon,	
  increased	
  agricultural	
  output	
  and	
  
energy	
  resources.	
  

•  InteracAons	
  between	
  Economic	
  Development	
  
and	
  conservaAon	
  of	
  natural	
  capital	
  are	
  poorly	
  
understood	
  

•  Data	
  currently	
  sca9ered	
  in	
  many	
  different	
  
ministries	
  and	
  many	
  different	
  forms	
  

•  ImplementaAon	
  and	
  Monitoring	
  of	
  SDGs	
  
esAmated	
  to	
  cost	
  $1	
  billion	
  per	
  year	
  (UN)	
  



Where	
  We	
  Work	
  



What	
  Data	
  We	
  Have	
  

•  Soils	
  
•  Land	
  Cover	
  
•  Household	
  Data	
  
•  Agricultural	
  Data	
  

– Yields	
  
–  Inputs	
  
– Crops	
  

•  Weather	
  Data	
  



Sampling	
  Framework	
  



Household	
  Survey	
  Data	
  

•  We	
  have	
  surveyed	
  804	
  households	
  	
  
–  Food	
  consumpAon	
  
–  Natural	
  resource	
  use	
  
–  Fuelwood	
  use	
  
–  Items	
  owned	
  
–  Housing	
  materials	
  
–  Food	
  security	
  &	
  Food	
  scarcity	
  

•  And	
  6,677	
  individuals	
  
–  Age	
  
–  EducaAon	
  
–  Health	
  and	
  anthropometry	
  
–  Labor	
  and	
  businesses	
  





Agricultural	
  Survey	
  Data 	
  	
  

•  Visited	
  804	
  Households	
  
– Livestock	
  
– Farming	
  implements	
  
– Extension	
  services	
  
– Crop	
  and	
  livestock	
  sales	
  

•  And	
  2,193	
  Agricultural	
  Fields	
  
–  Inputs	
  and	
  input	
  history	
  
– EsAmated	
  yields	
  and	
  byproducts	
  
– Annual	
  crops	
  and	
  Permanent	
  crops	
  



Biophysical	
  Data	
  

•  NaAonwide	
  and	
  naAonally	
  representaAve	
  
•  Samples	
  from	
  1,334	
  field	
  plots	
  
•  49,588	
  trees	
  measured	
  and	
  idenAfied	
  
•  7,670	
  subplots	
  assessed	
  for	
  erosion	
  
•  3,646	
  unique	
  plant	
  species	
  idenAfied	
  
•  ALL	
  GEOLOCATED	
  



Yields	
  Data	
  

•  Data	
  on	
  212	
  verified	
  yields	
  samples	
  
– Maize	
  and	
  Rice	
  
– “Gold	
  Standard”	
  of	
  yields	
  data	
  –	
  very	
  rare	
  in	
  Africa	
  



Land	
  Use/Land	
  Cover	
  

•  Data	
  on	
  8,515	
  georeferenced	
  land	
  cover	
  
points	
  recorded	
  for	
  ground-­‐truthing	
  
classificaAons	
  

•  20	
  classified	
  images	
  of	
  10x10km	
  landscapes	
  



Soils	
  

•  We	
  have	
  3,139	
  samples	
  from	
  biophysical	
  plots	
  
– Georeferenced	
  

•  We	
  have	
  955	
  from	
  farmer’s	
  fields	
  
– Can	
  be	
  related	
  to	
  yields,	
  field	
  agricultural	
  history	
  

•  Of	
  those,	
  1,905	
  analyzed	
  using	
  spectroscopy	
  
– Covering	
  52	
  variables,	
  including	
  texture,	
  macro-­‐	
  
and	
  micro-­‐nutrients,	
  and	
  organic	
  carbon	
  

	
  





Weather	
  

•  We	
  have	
  8	
  Weather	
  staAons	
  constantly	
  
collecAng	
  data	
  and	
  transmi^ng	
  to	
  data	
  
– Temperature	
  
– RelaAve	
  Humidity	
  
– Pressure	
  
– Solar	
  RadiaAon	
  
– Wind	
  Speed	
  
– PrecipitaAon	
  

•  Every	
  half	
  hour	
  



Other	
  Datasets	
  

•  CHIRPS	
  rainfall	
  data	
  
•  Landsat	
  
•  LSMS-­‐ISA	
  
•  AfSIS	
  
•  Protected	
  area	
  locaAons	
  
•  WHO	
  reference	
  tables	
  



The	
  Data	
  Flow	
  -­‐	
  Open	
  Data	
  Kit	
  

•  Open	
  source	
  data	
  
collecAon	
  toolkit	
  

•  Works	
  on	
  Android	
  devices	
  
•  Very	
  customizable	
  



The	
  Data	
  Flow	
  -­‐	
  Formub	
  

•  Web	
  ApplicaAon	
  in	
  
Django	
  

•  Open	
  Source	
  

Formhub	
  



The	
  Data	
  Flow	
  -­‐	
  Database	
  

•  Postgres	
  Database	
  
•  PostGIS	
  enabled	
  
•  RelaAonal	
  

Formhub	
   Postgres	
  
Database	
  



The	
  Data	
  Flow	
  -­‐	
  Other	
  Sources	
  

•  Lab	
  results	
  for	
  soil	
  and	
  water	
  
data	
  

•  Weather	
  staAon	
  data	
  every	
  30	
  
minutes	
  

Formhub	
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The	
  Data	
  Flow	
  -­‐	
  ApplicaAons	
  

Formhub	
   Postgres	
  
Database	
  

Lab	
  
Results	
  

Weather	
  
StaAons	
  

Download	
  
Tool	
  

CuraAon	
  App	
  

RMarkdown	
  

CartoDB	
  

•  ApplicaAons	
  draw	
  from	
  the	
  
postgres	
  database	
  



A. What is the value of nature to farmers? 

B. Where should agriculture be intensified to 
maximize  yields while sustaining healthy 
ecosystems? 

C. What interventions will increase the resilience of  
agricultural production to climate variability and 
shocks? 

QUESTIONS	
  VITAL	
  SIGNS	
  CAN	
  ANSWER	
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Where	
  should	
  agriculture	
  be	
  
intensified	
  to	
  maximize	
  yields	
  while	
  
sustaining	
  healthy	
  ecosystems?	
  

•  PopulaAon	
  
–  Current	
  
–  Future	
  

•  Natural	
  Capital	
  
–  Forest	
  Cover	
  
–  Protected	
  Areas	
  

•  Infrastructure	
  
–  Agro-­‐dealers	
  
–  Roads	
  

•  Yield	
  Gaps	
  
•  AnAcipated	
  Climate	
  Changes	
  

–  Temperature	
  
–  PrecipitaAon	
  

Nijbroek,	
  Ravic	
  P.,	
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  Sandy	
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  “Regional	
  Suitability	
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  Agricultural	
  IntensificaAon:	
  A	
  SpaAal	
  Analysis	
  of	
  the	
  Southern	
  Agricultural	
  Growth	
  Corridor	
  of	
  Tanzania.”	
  
Interna'onal	
  Journal	
  of	
  Agricultural	
  Sustainability	
  (September	
  15,	
  2015):	
  1–17.	
  









Where	
  should	
  agriculture	
  be	
  
intensified	
  to	
  maximize	
  yields	
  while	
  
sustaining	
  healthy	
  ecosystems?	
  

•  PopulaAon	
  
–  Current	
  
–  Future	
  

•  Natural	
  Capital	
  
–  Forest	
  Cover	
  
–  Protected	
  Areas	
  

•  Infrastructure	
  
–  Agro-­‐dealers	
  
–  Roads	
  

•  Yield	
  Gaps	
  
•  AnAcipated	
  Climate	
  Changes	
  

–  Temperature	
  
–  PrecipitaAon	
  

Nijbroek,	
  Ravic	
  P.,	
  and	
  Sandy	
  J.	
  Andelman.	
  “Regional	
  Suitability	
  for	
  Agricultural	
  IntensificaAon:	
  A	
  SpaAal	
  Analysis	
  of	
  the	
  Southern	
  Agricultural	
  Growth	
  Corridor	
  of	
  Tanzania.”	
  
Interna'onal	
  Journal	
  of	
  Agricultural	
  Sustainability	
  (September	
  15,	
  2015):	
  1–17.	
  



C. WHAT INTERVENTIONS CAN INCREASE  
RESILIENCE OF AGRICULTURE TO CLIMATE 

VARIABILITY & SHOCKS? 



Rainfall	
  Anomaly	
  



Effect	
  of	
  Extension	
  Services	
  on	
  Maize	
  
Yields	
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