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THE  INSTITUTE  FOR
ENVIRONMENTAL ANALYTICS
• Centre  for  big  data  analytics  focused  on  
environmental  challenges  of  many  kinds

• Hosted  at  University  of  Reading,  UK

• Skills  in  remote  sensing,  high-
performance  computing,  mathematical  
and  scientific  expertise  in  range  of  
areas

• Driven  by  user  challenges,  most  of  
whom  are  not  “traditional”  EO  users

• Portfolio  of  early-stage  “demonstrator”  
projects  to  test  new  ideas

• Supported  by  world-leading  scientific  
research  and  a  broad  partnership
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I  THINK  ”BIG  DATA”  MEANS...
A  collection  of  technological  and  cultural  shifts  
that:

•overcome  some  key  limits  to  innovation
•make  us  part  of  a  much  bigger  community
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OPPORTUNITY  1:
HOSTED  PROCESSING
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HOSTED  PROCESSING
• EO  data  becoming  too  big  to  move  around
• Increasingly  need  to  do  processing  “next  to  the  data”

• Many  ”side  benefits”  of  doing  this:
• Reduces  need  for  large  institutional  resources
• Creates  environments  suitable  for  collaboration
• Potential  to  offer  user-customised products
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ESA  THEMATIC  EXPLOITATION
PLATFORMS



PROBA-‐V	  Mission	  Exploitation	  Platform
http://proba-‐v-‐mep.esa.int/
Contact:	  erwin.goor@vito.be

q Full-‐resolution	  viewing	  and	  Time	  Series	  exploration
q On-‐demand	  processing	  services	  for	  derived	  products
q Data	  analytics on	  time	  series
q R&D	  platform	  for	  application	  developers
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THE  JASMIN  DATA
CLOUD

• Part  of  UK’s  
“collaborative  ground  
segment”

• In-place  access  to  
Sentinel  and  other  
environmental  data  
(weather,  climate,  ...)
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https://aws.amazon.com/public-data-sets/landsat/
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AUSTRALIAN  GEOSCIENCE
DATA  CUBE http://www.datacube.org.au
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AUSTRALIAN  GEOSCIENCE
DATA  CUBE

http://www.envsys.co.uk/index.php/projects/data-cubes-australian-agriculture/
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AUSTRALIAN  GEOSCIENCE
DATA  CUBE
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OPPORTUNITY  2:
IMPROVED  ALGORITHMS
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IMPROVED  RETRIEVAL  ALGORITHMS
• Computational  resources  have  often  limited  us  to  simple  algorithms
• Images  often  processed  independently  of  each  other

• Access  to  more  powerful  compute/data  resources  and  processing  
frameworks  can  change  this:

• Consider  whole  timeseries  of  images  simultaneously
• Avoid  need  for  data  reduction  “pre-processing”  steps
• Preserve  more  information  in  processing  chain  (e.g.  uncertainty)
• Combine  datasets  more  rigorously  and  integrate  models  and  
observations  (data  assimilation)
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IMPROVED  DATA  
ANALYSIS  ALGORITHMS
• Currently  we  program  at  quite  a  low  level

• We  tell  the  computer  step  by  step  how  to  solve  a  problem
• We  understand  how  to  program  ”small  data”  problems

• e.g.  those  that  fit  into  typical  RAM

• New  software  libraries  and  frameworks  are  being  developed  to  produce  
”scalable”  algorithms  that  work  on  very  large  data  sets

• Hadoop,  Spark,  etc.

• But  ideally  we  want  algorithms  that  work  on  both  “small  data”  and  “big  
data”  transparently



DELIVERING  VALUE  FROM  BIG  DATA

EXAMPLE:
BIG  DATA  ANALYTICS  USING  DASK
• Data  infrastructure  provides  
“data  cube”  as  a  set  of  files

• Write  simple  analysis  script  
in  Python

• Use  Dask to  treat  files  as  
single  virtual  dataset

• Dask automatically  
accesses  and  subsets  
only  the  required  files

• Scales  up  and  down  
transparently

19

Calculate  mean  sea  surface  
temperature  over  certain  region:

dataset  =  getDataset(“whatever”)
sst =  dataset[“sst”]
result  =  da.mean(sst[0,:450,:]).compute()
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OPPORTUNITY  3:
A  MORE  ”DATA-HUNGRY”  
CULTURE
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A  “DATA-HUNGRY”  CULTURE
• Increased  demand  for  data  from  government  and  industry
• Increased  publication  of  data,  e.g.  government  Open  Data
• Growth  of  “data  science”  as  a  discipline  and  career

• Rise  of  “hackathons”,  apps  and  more  “unofficial”  uses  of  data
• Appearance  of  data  from  “unusual”  sources

• Great  opportunities  for  creativity  and  innovation!
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gizmodo.com
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Image credit: ZullyC3P, Wikipedia
CC-BY-SA

iSpex
Array of Things, Chicago



RAIN  DETECTION  USING  MOBILE  PHONE
SIGNAL  STRENGTH  DATA

Overeem  et  al
doi:10.1073/pnas.1217961110

mobile  phone  data radar  +  gauges



FOG  DETECTION  USING  TRAFFIC  DATA
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OPPORTUNITY  4:
THE  WEB  AS  A  GLOBAL  
ENABLER
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THE  WEB  AS  A  GLOBAL
ENABLER
• “Data  hungry”  culture  is  driving  innovation  in  many  fields
• The  Web  is  the  obvious  common  platform  for  sharing  and  collaboration
• EO  data  doesn’t  always  ”play  nicely”  with  the  wider  Web

• Data  behind  specialist  portals
• Data  formats  are  binary,  complex  and  unfamiliar  to  most

• EO  data  is  “on the  web”  but  not  really  “part  of  the  web”

• We  can  (and  must!)  break  EO  data  out  of  its  silo



28

Search	  for	  “The	  Martian”,	  
Google	  shows:

• Facts	  about	  the	  film
• Cast
• Showtimes
• Reviews
• Related	  films

This	  is	  Linked	  Data	  in	  action!

(powered	  by	  schema.org	  
vocabulary)

Why	  can’t	  we	  do	  the	  same	  
for	  EO	  data?
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https://developers.google.com/search/docs/data-types/datasets



Interactive,	  in-‐browser	  reclassification	  of	  land	  cover	  maps	  
youtu.be/dxfmTkBdn90
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CONCLUSIONS
• What  does  “Big  Data”  really  mean  for  the  EO  community?

• Access  to  new  data  and  processing  resources
• Opportunities  to  create  collaborative platforms
• Opportunities  to  move  past  limits  of  “legacy”  algorithms
• Opportunities  to  find  and  empower  new  users  for  EO  data...
• ...  and  to  use  the  Web  more  effectively  as  a  means  to  reach  them

• Two  “grand  challenges”  for  us  all:
• How  do  we  “demystify”  EO  data  for  new  users?
• How  can  we  improve  education  and  training?
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Thank  you!

j.blower@the-iea.org
@Jon_Blower

www.the-iea.org  
@env_analytics

WORKING TOGETHER


