
CASANDRA:	  Web	  based	  platform	  to	  assess	  impacts	  and	  
define	  adaption	  strategies	  to	  climate	  change.	  

Alfredo	  L.	  Rolla	  (1,2),	  Edgardo	  R.	  Guevara	  (3),	  Santiago	  G.	  Meira	  (3)

Crop	  models	  are	  used	  to	  assess	  or	  estimate	  yield	  among	  other	  important	  variables	  such	  as	  phenology,	  dry	  matter,	  LAI,	  soil	  water	  
content,	  soil	  and	  water	  management,	  as	  well	  as	  to	  evaluate	  different	  climate	  or	  management	  scenarios	  at	  a	  particular	  site.	  On the	  
other	  hand,	  problems	  involving	  regional	  climate	  change	  include	  various	  spatial	  scales,	  and	  would	  benefit	  from	  simulations	  over	  large	  
areas	  using	  high-‐resolution	  climate	  data	  spatially	  distributed	  (CMIP5,	  reanalysis,	  etc.).	  The	  geospatial	  web	  platform	  "CASANDRA"was	  
developed	  to	  solve	  the	  spatial	  scale	  problem	  allowing	  to	  combine	  different	  site	  specific	  crop	  models	  (DSSAT,	  APSIM*,	  STICS*)	  with	  
different	  climate	  scenarios	  and	  typical	  regional	  management.	  This	  way,	  it	  is	  possible	  to	  visualize	  impacts	  at	  both	  spatial	  and	  temporal	  
level	  and	  also	  evaluate	  different	  regional	  adaptation	  strategies.
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Homogeneous	  Area	  (HA):	  The	  intersection	  of	  different	  layers	  
of	  information	  as	  climate,	  soil,	  management/	  cultivar.	  Defining	  a	  
simple	  unit	  of	  calculation,	  that	  can	  be	  later	  process	  in	  parallel	  using	  
a	  HPC	  cluster.
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Creation	  of	  output	  Layer	  
and	  geo-‐referenced	  
image	  maps	  for	  
publishing	  on	  web

publish	  
maps	  on	  
the	  web

• Yield
• Emergence
• Anthesis
• Maturity
• Precipitation
• Evapotranspiration
• Above	  Ground	  Biomass
• Leaf	  Area	  Index
• Crop	  Transpiration
• Soil	  Water	  Content
• Others

Shape	  files	  allows	  calculations	  
between	  shapefiles	  (periods	  )	  

to	  make	  assessments	  
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CASANDRA	  controller	  parallel	  processing

CASANDRA performs calculations incorporating the concept of homogeneous area (HA) as unit of
calculation, which is simply the intersection of different layers of information as climate, soil,
management/cultivar on interested regions. The platform uses open source technologies as (MySQL, R,
php, JavaScript, Open Layers, Apache) and use algorithms of optimization and parallelization to perform
the calculation fast if a multiprocessormachine is available or an HPC Cluster.

Optimization:	  Process	  to	  reduce	  the	  number	  
of	  HA	  ,	  detecting	  equal	  HA	  on	  the	  Area.	  	  
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• Start	  day	  of	  simulation
• Planting	  day
• Initial	  water	  content
• Initial	  Nitrogen
• Cultivar
• Plant	  Population
• Row	  spacing
• Fertilization	  day
• Amount	  of	  fertilizer
• Irrigation	  
• Depth	  for	  automatic	  appl.
• Threshold	  for	  automatic	  appl.
• End	  point	  for	  automatic	  appl.

CROP	  MODEL

• MODEL:	  CMIP5	  ,CLARIS-‐LPB	  	  	  	  	  
(	  8	  models,	  RCP4.5,	  RCP8.5,	  
Hist)	  

• OBSERVATION:	  agMERRA,	  
agCFSR.

• Start/End	  year
• Period/scenario(RCP)
• CO2	  concentration

• Soil	  layer	  information	  use	  by	  
the	  crop	  model.

• Specific	  cultivar	  information	  
use	  by	  the	  crop	  model.

Related	  to	  the	  climate	  models	  a	  quantile-‐mapping	  
bias	  correction	  using	  CRU	  (Climate	  Research	  Unit)	  as	  
observations	  was	  applied	  to	  all	  models.

Homogeneous	  Area	  (HA)	  detailed	  parameters	  and	  execution:

Retrieve	  from	  model	  output	  
file(s)	  specific	  information	  to	  

post-‐ process(	  ex,	  Yield,	  
Phenology,	  etc.)

Results

The platform was design to be easily used as well as to have the possibility to
generate output information to be share with modern devices as smart-‐phones and
tablets, using open source web mapping technologies (Open Layers) to show results.
CASANDRA was design by the concept of “platform independent”, “open source” and
“clouddevelopment” so it can be use on Windows, Linux, OSX,Android, etc.

The platform was used for the “Third Communication of Climate Change in Argentina
for Impact and Adaption in Agriculture”. Look for the poster “Climate impacts on crop
yields in Central Argentina. Adaptation strategies” to view some results.

Administration	  web	  interface	  

NProc:	  Number	  of	  processors	  available
N:	  Total	  number	  of	  distinct	  homogeneous	  areas
HA:	  Homogeneous	  area

More	  INFORMATION:	  
Alfredo	  L.	  Rolla	  	  	  	  	  	  	  	  	  :	  	  alrolla@cima.fcen.uba.ar
Edgardo	  R.	  Guevara	  :	  	  guevara.edgardo@inta.gob.ar
Santiago	  G.	  Meira	  	  	  	  :	  	  meira.santiago@inta.gob.ar


