
Delft-FEWS platform application 
for first UK pilot site 
By	
  Susana	
  Ochoa	
  
RainGain	
  Project	
  Mee6ng	
  
25th	
  October	
  2012	
  
Ro=erdam,	
  NL	
  
	
  



CONTENTS 
1.  Why	
  do	
  we	
  need	
  a	
  plaHorm?	
  

2.  Some	
  exis6ng	
  forecas6ng	
  plaHorms	
  

3.  Proposed	
  plaHorm:	
  DelO-­‐FEWS	
  

4.  Proposed	
  workflow	
  /	
  flow	
  of	
  informa6on	
  

5.  Proposed	
  setup	
  

6.  DelO-­‐FEWS	
  plaHorm	
  applica6on	
  for	
  first	
  UK	
  pilot	
  site	
  

7.  Topics	
  for	
  discussion	
  

8.  Revision	
  of	
  ac6on	
  plan	
  and	
  6me	
  frame	
  



1.	
  Why	
  we	
  need	
  a	
  pla.orm?	
  

•  Because	
  we	
  promised:	
  	
  

A10: Adoption, customisation and automatic linkage of rainfall 
forecasts to pluvial flood models 

•  Because	
  it	
  would	
  facilitate	
  tes6ng	
  of	
  models	
  and	
  
rainfall	
  processing/forecas6ng	
  methodologies	
  

A12: Full-scale testing of the models for pluvial flood 
prediction in each of the pilot locations 

•  Because	
  it	
  would	
  facilitate	
  knowledge	
  sharing	
  
amongst	
  partners	
  



2.	
  Some	
  exis8ng	
  Flood	
  Forecas8ng	
  
Pla.orms	
  	
  

(Flood	
  Early	
  Warning	
  Systems	
  -­‐	
  FEWS)	
  

•  In-­‐house	
  linkage	
  of	
  input	
  data	
  and	
  models	
  -­‐	
  Tailored	
  for	
  
par6cular	
  needs,	
  research	
  projects	
  

•  UrbanFlood	
  Common	
  Informa6on	
  Space	
  (CIS):	
  open	
  plaHorm	
  
for	
  Early	
  Warning	
  Systems	
  (EWS)	
  	
  

•  Innovyze	
  Floodworks	
  	
  

•  DelO-­‐FEWS	
  

•  …	
  
All have similar structure, the final purpose is the same 



3.	
  Proposed	
  pla.orm:	
  	
  
DelE-­‐FEWS	
  

•  Open	
   Source,	
   Open	
   shell	
   system	
   for	
   managing	
   forecas6ng	
  
processes	
  and/or	
  handling	
  6me	
  series	
  data	
  

•  Collec6on	
   of	
   modules	
   designed	
   for	
   building	
   a	
   hydrological	
  
forecas6ng	
  system	
  customised	
  to	
  the	
  specific	
  requirements	
  of	
  
an	
  individual	
  organisa6on	
  

•  User-­‐friendly	
   GIS	
   interface,	
   wide	
   range	
   of	
   tools	
   for	
  
visualisa6on,	
  analysis	
  and	
  handling	
  of	
  data	
  

•  Provides	
   open	
   interface	
   to	
   any	
   external	
   forecas6ng	
   model	
  
and/or	
  data	
  handling	
  rou6ne	
  



Why	
  DelE-­‐FEWS?	
  
•  Open	
  Source	
  
•  Flexible,	
  extensible	
  modular	
  structure	
  

•  Used	
  for	
  simple	
  as	
  well	
  as	
  complex	
  applica6ons	
  

•  Supports	
  wide	
  range	
  of	
  standard	
  formats	
  

•  Built-­‐in	
  tools	
  
•  Has	
  been	
  widely	
  tested	
  –	
  opera6onally	
  used	
  in	
  more	
  than	
  20	
  

countries:	
  US,	
  UK,	
  Taiwan,	
  NL,	
  Singapore,	
  etc.	
  

•  Complete	
  documenta6on	
  

•  User	
  forum	
  

•  We	
  have	
  some	
  exper6se	
  and	
  help	
  from	
  Deltares	
  



More	
  about	
  DelE-­‐FEWS	
  

•  Developed	
  using	
  Java	
  
•  Fully	
  configurable	
  through	
  open	
  XML	
  forma=ed	
  
configura6on	
  files	
  

•  Data	
  are	
  imported	
  using	
  standard	
  interchange	
  
formats	
  (XML,	
  CSV,	
  GRIBB,	
  ASCII,	
  etc.)	
  

•  Also	
  supports	
  import	
  of	
  ensemble	
  weather	
  
predic6ons	
  



DelE-­‐FEWS	
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4.	
  Workflow	
  
MONITORING	
  

Radar,	
  Raingauge,	
  Level	
  Gauges	
  

FTP/Computer	
  Folder	
  

Data capturing & Radar Clipping 

DelO-­‐FEWS	
  Database	
  

Data	
  Quality	
  Control,	
  rainfall	
  merging,	
  downscaling	
  	
  
Instances	
  of	
  Del7-­‐FEWS	
  Valida>on,	
  Interpola>on	
  and	
  Transforma>on	
  modules	
  

Delft-FEWS Import Module 

Rainfall	
  Forecas6ng	
  (Nowcas6ng	
  algorithms)	
  -­‐	
  Using	
  General	
  Adapter	
  

Hydraulic	
  Simula6on	
  -­‐	
  Using	
  General	
  Adapter	
  

Mapping,	
  Repor6ng,	
  Performance	
  Assessment	
  
Instances	
  of	
  Del7-­‐FEWS	
  Mapping,	
  Report	
  and	
  Performance	
  modules	
  

Rainfall forecasting Data processing 



5.	
  Proposed	
  Setup	
  

•  DelO-­‐FEWS	
  can	
  be	
  run	
  in	
  two	
  ways:	
  
–  As	
  a	
  self-­‐contained	
  (standalone)	
  manually	
  driven	
  
forecas6ng	
  system	
  opera6on	
  on	
  a	
  normal	
  desktop	
  
computer	
  

–  As	
  a	
  fully	
  automated	
  distributed	
  client-­‐server	
  applica6on	
  

•  Proposed	
  setup:	
  
–  Standalone	
  version	
  installed	
  on	
  a	
  desktop	
  computer	
  
located	
  in	
  pilot	
  leaders’	
  workplace	
  

–  In	
  this	
  way	
  we	
  avoid	
  confiden6ality	
  and	
  communica6on	
  
issues	
  



6.	
  DelE-­‐FEWS	
  pla.orm	
  applica8on	
  
for	
  first	
  UK	
  pilot	
  site	
  

ACTIVITIES	
  TO	
  DATE:	
  
•  Installa6on	
  of	
  DelO-­‐FEWS	
  

•  Set	
  up	
  of	
  maps,	
  loca6ons	
  and	
  filters	
  

•  Import	
  and	
  display	
  of	
  telemetry	
  data	
  (raingauge	
  and	
  water	
  
depth	
  observa6ons)	
  

•  Linkage	
  and	
  running	
  of	
  hydraulic	
  model	
  (SWMM)	
  

•  Import	
  and	
  visualisa6on	
  of	
  radar	
  data	
  (grid	
  display)	
  



•  Installa6on	
  of	
  DelO-­‐FEWS	
  

–  Received	
  installa6on	
  files	
  and	
  tutorial	
  from	
  Deltares	
  in	
  mid	
  July	
  

–  Files	
  include	
  executable	
  for	
  installa6on	
  of	
  Java	
  plaHorm,	
  in	
  
addi6on	
  to	
  java	
  classes	
  and	
  regional/applica6on	
  specific	
  
configura6on	
  files	
  

bin	
   This	
  folder	
  contains	
  the	
  actual	
  DelO-­‐FEWS	
  soOware.	
  

jre	
   This	
  folder	
  contains	
  the	
  Java	
  Run6me	
  Environment	
  

FEWS_SA	
  
In	
  this	
  folder	
  the	
  files	
  for	
  a	
  separate	
  applica6on	
  are	
  stored.	
  
There	
   can	
   be	
   mul6ple	
   applica6on	
   folders	
   next	
   to	
   the	
   bin	
  
and	
  jre	
  folder	
  

FEWS_SA 

jre 

bin 

FEWS 



•  Setup	
  of	
  maps,	
  loca6ons	
  and	
  filters:	
  

–  Maps:	
  with	
  shapefiles	
  (FEWS_SA\Config\MapLayerFiles),	
  need	
  to	
  
customise	
  display	
  (FEWS_SA\Config\SystemConfigFiles\Explorer.xml)	
  	
  

–  Point	
  loca8ons:	
  can	
  be	
  defined	
  using	
  shapefiles	
  or	
  specifying	
  
coordinates	
  (FEWS_SA\Config\RegionConfigFiles\Loca6onSets.xml;	
  FEWS_SA
\Config\RegionConfigFiles\Loca6ons.xml)	
  

–  Filters:	
  allow	
  choosing	
  what	
  you	
  want	
  to	
  display	
  and	
  how	
  you	
  want	
  to	
  
group	
  your	
  loca6ons	
  in	
  the	
  display.	
  Some	
  loca6ons	
  may	
  be	
  declared,	
  
but	
  through	
  filters	
  you	
  choose	
  if	
  you	
  want	
  to	
  display	
  them	
  or	
  not	
  and	
  
you	
  can	
  also	
  assign	
  the	
  parameters	
  that	
  will	
  be	
  associated	
  to	
  each	
  
specific	
  loca6on.	
  (FEWS_SA\Config\RegionConfigFiles\Filters.xml)	
  



Filters 

Locations 

Parameters 



Shapefile:	
  Need	
  to	
  think	
  of	
  
a=ributes	
  that	
  will	
  allow	
  
filtering	
  in	
  the	
  future	
  

Mapping	
  between	
  shp	
  and	
  
FEWS	
  loca6ons	
  

A=ributes	
  to	
  be	
  used	
  
for	
  filtering	
  later	
  on	
  



•  Import	
  and	
  display	
  of	
  telemetry	
  data	
  (raingauge	
  and	
  water	
  depth	
  
observa6ons):	
  	
  

—  Using	
  CSV	
  format	
  supported	
  by	
  DelO-­‐FEWS	
  (using	
  exis6ng	
  class)	
  

—  Need	
   to	
   create	
   new	
   instance	
   of	
   exis6ng	
   module 	
   	
   (FEWS_SA\Config
\ModuleConfigFiles)	
  

—  Need	
   to	
   “register”	
   new	
   instance 	
   	
   (FEWS_SA\Config\RegionConfigFiles
\ModuleInstanceDescriptors.xml)	
  

—  Map	
  system	
  variables	
  vs	
  file	
  variables	
  (FEWS_SA\Config\IdMapFiles)	
  

—  Make	
   sure	
   filters	
   will	
   show	
   the	
   imported	
   data 	
   	
   (FEWS_SA\Config
\RegionConfigFiles\Filters.xml)	
  

—  Define	
   workflow	
   (create	
   new	
   one	
   or	
   add	
   ac6vity	
   to	
   exis6ng	
   workflow)	
  	
  
(FEWS_SA\Config\WorkflowFiles)	
  

—  Register	
  your	
  workflow	
  	
  (FEWS_SA\Config\RegionConfigFiles\WorkflowDescriptors	
  .xml)	
  



CSV format 



New	
  module	
  instance	
  for	
  
impor6ng	
  CSV	
  files	
  

IdMapping	
  for	
  new	
  CSV	
  
import	
  instance	
  



New	
  workflow	
   Registra6on	
  of	
  new	
  
workflow	
  





•  Linkage	
  and	
  running	
  of	
  hydraulic	
  model	
  (SWMM)	
  

—  Used	
  compu6ng	
  engine	
  (.exe)	
  of	
  SWMM	
  

—  Used	
  “General	
  Adapter”	
  –	
  created	
  new	
  instance	
  of	
  “General	
  Adapter”	
  called	
  
“swmm”,	
  which	
  “calls”	
  the	
  compu6ng	
  engine	
  of	
  SWMM	
  and	
  runs	
  it.	
  

—  The	
   detailed	
   ac6vi6es	
   required	
   for	
   linking	
   and	
   running	
   SWMM	
   are	
   the	
  
following:	
  

§  Pre-­‐adapter:	
  Transforma6on	
  of	
  data	
  into	
  SWMM	
  format	
  

§  Main	
   instance:	
   Running	
   of	
   SWMM	
   	
   (FEWS_SA\Modules\swmm)	
  
(FEWS_SA\ModuleConfigFiles\swmm)	
  

§  Post-­‐adapter:	
  Parsing	
  of	
  SWMM	
  output	
  and	
  conver6ng	
  to	
  CSV	
  (an	
  .exe	
  
was	
  created	
  for	
  this)	
  (FEWS_SA\ModuleConfigFiles\swmm_output) 

§  Impor6ng	
  CSV	
  output	
  back	
  to	
  SWMM	
  (using	
  same	
  module	
  instance	
  used	
  
for	
  impor6ng	
  telemetry	
  data)	
  

—  The	
   new	
   instances	
  must	
   be	
   registered	
   and	
   included	
   in	
   a	
  workflow,	
   as	
  was	
  
done	
  with	
  the	
  CSV	
  import	
  instance.	
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In the same way we ran SWMM, any other *.exe 
programme can be linked to Delft-FEWS in the future 



•  Import	
  and	
  visualisa6on	
  of	
  radar	
  data	
  (grid	
  display):	
  
—  Using	
  Import	
  Nimrod	
  rou6nes	
  supported	
  by	
  DelO-­‐FEWS	
  (using	
  exis6ng	
  class)	
  

—  Need	
   to	
   create	
   new	
   instance	
   of	
   exis6ng	
   module 	
   	
   (FEWS_SA\Config
\ModuleConfigFiles)	
  

—  Need	
   to	
   “register”	
   new	
   instance 	
   	
   (FEWS_SA\Config\RegionConfigFiles
\ModuleInstanceDescriptors.xml)	
  

—  Map	
  system	
  variables	
  vs	
  file	
  variables	
  (FEWS_SA\Config\IdMapFiles)	
  

—  Configure	
  grid	
  display	
   	
   	
   	
  	
  (FEWS_SA\Config\DisplayConfigFiles\Spa6alDisplay	
  1.00	
  
Default.xml)	
  

—  Define	
   workflow	
   (create	
   new	
   one	
   or	
   add	
   ac6vity	
   to	
   exis6ng	
   workflow)	
  	
  
(FEWS_SA\Config\WorkflowFiles)	
  

—  Register	
  your	
  workflow	
  	
  (FEWS_SA\Config\RegionConfigFiles\WorkflowDescriptors	
  .xml)	
  





•  Use	
  of	
  pla.orm:	
  tes6ng	
  of	
  algorithms	
  for	
  rainfall	
  processing/forecas6ng	
  

•  Pla.orm	
  setup	
  (agreed	
  upon	
  in	
  June	
  2012):	
  one	
  forecas6ng	
  system	
  
installed/customised	
  at	
  each	
  pilot	
  loca6on,	
  managed	
  by	
  pilot	
  leaders	
  

•  Models	
  to	
  be	
  used	
  at	
  each	
  pilot	
  loca6on:	
  	
  

–  InfoWorks?	
  	
  

–  Will	
  we	
  be	
  able	
  of	
  implemen6ng	
  more	
  than	
  one	
  type	
  of	
  model	
  per	
  loca6on?	
  

–  Semidistributed	
  vs	
  fully-­‐distributed	
  models	
  

–  Would	
  be	
  ideal	
  to	
  compare	
  different	
  model	
  structures	
  within	
  RainGain	
  

7.	
  Topics	
  for	
  discussion	
  



•  Who	
  will	
  do	
  what?	
  Who	
  will	
  develop	
  adapters?	
  	
  

•  Possibility	
  of	
  sharing	
  of	
  algorithms	
  (knowledge	
  sharing!)	
  

–  Are	
  partners	
  willing	
  to	
  share	
  algorithms?	
  

–  We	
  don’t	
  need	
  to	
  share	
  source	
  codes!	
  We	
  can	
  simply	
  work	
  with	
  .exe	
  files	
  

–  Outputs	
  for	
  Interreg:	
  poten6ally	
  .exe	
  files	
  +	
  FEWS	
  adapters	
  +	
  “metadata”	
  (including	
  	
  
descrip6on	
  of	
  the	
  algorithm	
  and	
  the	
  way	
  in	
  which	
  it	
  should	
  be	
  cited)	
  

•  Other	
  technical	
  issues:	
  informa6on	
  flow,	
  data	
  formats,	
  data	
  storage	
  

•  General	
  views	
  on	
  the	
  proposed	
  plaHorm	
  	
  

•  Poten6al	
  barriers	
  for	
  implementa6on	
  

•  Case	
  specific	
  requirements	
  

7.	
  Topics	
  for	
  discussion	
  



8.	
  Revision	
  of	
  Ac8ons	
  and	
  Time	
  
Frame	
  

1.   AUG	
  2012:	
  Model	
  data	
  collec6on	
  &	
  setup?	
  

2.   OCT	
  2012	
  (project	
  mee8ng):	
  first	
  UK	
  pilot	
  forecas6ng	
  plaHorm	
  
will	
  be	
  presented	
  –	
  discussion	
  about	
  design	
  and	
  
implementa6on	
  in	
  other	
  loca6ons	
  can	
  take	
  place	
  during	
  project	
  
mee6ng	
  

3.   APR	
  2013:	
  PlaHorm	
  &	
  models	
  implemented	
  for	
  all	
  case	
  studies	
  
(these	
  may	
  be	
  improved	
  later,	
  but	
  we	
  need	
  to	
  have	
  models	
  and	
  
plaHorm	
  up	
  and	
  running)	
  

4.   SEP	
  2013:	
  Finished	
  /	
  tested	
  forecas6ng	
  plaHorm	
  &	
  first	
  results	
  
using	
  fine-­‐scale	
  rainfall	
  in	
  case	
  studies	
  




