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radars in 4 Cities:  

RainGain	  
High	  resolu,on	  rainfall	  radar	  	  

for	  urban	  flood	  modelling	  and	  predic,on	  



RainGain	  
Four	  ci,es	  gain	  rain	  

www.RainGain.eu	  



Coping	  with	  extreme	  rainfall	  
impacts:	  

urban	  7loods	  and	  damage	  
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Extreme	  Rainfall	  in	  the	  City,	  
towards	  Flood	  Resilience	  

	  
What	  we	  want:	  
High	  resolu,on	  weather	  informa,on	  

Ø  Street	  level	  (30x30m)	  
Ø  Every	  minute	  
Ø  Up	  to	  a	  day	  in	  advance	  
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Courtesy:	  Li	  Pen	  Wang,	  MetOffice/RainGain	  



Urban	  weather:	  dynamic,	  	  
diverging	  informa,on	  needs	  
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Extreme	  Rainfall	  in	  the	  City	  
	  diverging	  informaBon	  needs	  

Ø  Predic,ons	  (hour-‐days	  forecast)	  
Ø  how	  much	  rain	  will	  fall	  on	  this	  shopping	  street,	  

square,	  vital	  crossroads?	  
	  

Ø  Real-‐,me	  (nowcast)	  
Ø  where	  are	  floodings	  and	  which	  are	  cri,cal?	  

Ø  Analysis	  (hindcast)	  
Ø  How	  did	  models	  perform/hydrological	  system	  react?	  
	  



Extreme	  Rainfall	  in	  the	  City	  
	  	  diverging	  informaBon	  needs	  

Ø  Predic,ons	  (hour-‐days	  forecast)	  
Ø  how	  much	  rain	  will	  fall	  on	  this	  shopping	  street,	  

square,	  vital	  crossroads?	  
	  

Ø  Real-‐,me	  (nowcast)	  
Ø  where	  are	  floodings	  and	  which	  are	  cri,cal?	  

Ø  Analysis	  (hindcast)	  
Ø  How	  did	  models	  perform/hydrological	  system	  react?	  
	  

Issue	  warnings,	  	  
Opera/onal	  control	  of	  weirs/pumps	  
Planning	  of	  emergency	  services	  

Assess	  severity,	  	  
Focus	  emergency	  efforts,	  	  
Opera/onal	  control	  

What	  can	  be	  improved,	  Who	  is	  to	  blame	  for	  claims	  



RAINGAIN:	  4	  Ci,es	  
RoVerdam:	  
Ø  Current	  popula,on:	  0.62	  M;	  2500people/km2	  

Ø  Land	  area	  531	  km2	  
Ø  Largest	  port	  in	  Europe	  (Europoort)	  
Ø  Main	  city	  Rhine	  delta	  

protected	  by	  Maeslantkering	  
Ø  Eleva,on:	  approx	  -‐6m	  to	  +6	  m	  MSL	  	  

Photo:	  	  Massimo	  Catarinella	  



RAINGAIN:	  4	  Ci,es	  
Greater	  London:	  
Ø  Current	  popula,on:	  8	  million+,	  5100	  people/km2	  

Ø  Land	  area	  1623	  km2	  
Ø  Major	  financial	  centre	  
Ø  Main	  city	  Thames	  delta	  

protected	  by	  Thames	  barrier	  
Ø  Eleva,on:	  approx	  	  0	  -‐	  80	  m	  +MSL	  	  



RAINGAIN:	  4	  Ci,es	  
Paris	  agglomera,on:	  
Ø  Current	  popula,on:	  9.6	  million+,	  3550	  people/km2	  	  
Ø  Land	  area	  2723	  km2	  
Ø  Capital,	  economic	  and	  poli,cal	  centre	  of	  France	  
Ø  Main	  city	  Seine	  river	  basin	  
Ø  Eleva,on:	  approx.	  13	  -‐	  130	  m	  +MSL	  



RAINGAIN:	  4	  Ci,es	  
Leuven:	  
Ø  Current	  popula,on:	  97,000,	  1700	  people/km2	  	  
Ø  Land	  area	  60	  km2	  

Ø  Historical	  city;	  oldest	  university	  in	  Benelux	  (1425)	  
Ø  City	  on	  Dijle	  river,	  upstream	  branch	  Schelde	  river	  
Ø  Eleva,on:	  approx	  20-‐60	  m	  +MSL	  



RAINGAIN	  -‐	  4	  Ci,es	  
Flash	  flood	  control	  strategies	  

Photo:	  	  Massimo	  Catarinella	  



q  245 km2 

q  47 municipalities 
q  1,35 million inhabitants 

Val-de-Marne County 

-  Flat Topography 

900 km sewer network 
(75% separated) 

Evolution of urbanisation : A new colour represents areas urbanised since the previous step 



Characteris,cs	  of	  the	  sewage	  system	  	  
and	  problems	  encountered	  

The system also includes: 24 pumping stations, 222 water and flow level 
monitoring points in pipes, > 200 electromechanical installations 

20 storage basins, 
from 200 to 75000 m3 

Dots: Areas with flood risk 
Clouds: odour problems 
Yellow river streches: receive combined sewer 
discharges 



An	  aDempt	  of	  forecasBng	  management	  on	  
storage	  basins	  (with	  Calamar	  system)	  

•  A	  forecas,ng	  system	  (during	  the	  next	  hour)	  with	  
2	  levels	  of	  alarm	  (1st	  :	  36mm	  on	  a	  4km2	  area	  at	  
less	  than	  20	  km;	  2nd:	  25	  mm	  on	  the	  catchment)	  

•  Real	  ,me	  calibra,on	  
•  A	  lot	  of	  false	  alarm	  exists	  on	  the	  first	  level,	  not	  

	   	  	  	  	  	  	  on	  the	  second	  



q  236 km2 

q  40 municipalities 
q  1,5 million inhabitants 

Seine-Saint-Denis County 

SAV IGNY

DUGNY	   BROUILLARDS

DE	   NOISY-‐LE-‐ GRAND

- 700 km sewer network 
- Outlet Concentrated on 
outboard 

-  Flate Topography 

 
Former rivulet 
 

1900 

Urbanized area 

Marshland area 

2000 

Sens des écoulements

Le Croult

La Seine

La Marne

    Canal
Saint-Denis

    Canal
de l'Ourcq



Areas sensitive to flooding 

Sensitive areas for flooding 
Sensitive areas for flooding 
because of county sewer system 



Real-time operation system : 142 remote local 
control sites on the « primary » sewer network 
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Ø34 storm water basins 

Ø12 pumping stations 

Ø27 rain gauges 

Ø26 measurements sites 

Ø8 siphons 

Ø 7 regulating gates  
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Scenarios of control strategy, 
based on rainfall type and 
expected flood locations 



	  

	  

2011 1850 

Maeslantkering: Storm Surge Barrier Rotterdam: city in a delta … 



Flash	  flood	  control	  strategies:	  	  
above	  and	  underground	  storage	  basins	  



October 28, 2013 

Titel van de presentatie 

Flash	  flood	  control	  strategies:	  	  
Water	  squares	  



•  Cranbrook	  (London	  Borough	  of	  Redbridge)	  

•  Purley	  (London	  Borough	  of	  Croydon)	  

•  Torquay	  City	  Centre	  (Torbay,	  Devon)	  

•  Leuven	  (Noord/gehele	  stad)	  

•  Gent	  (PLURisk)	  

•  Moree-‐Sausset	  (Paris	  Seine-‐St.-‐Denis)	  

•  Jouy-‐en-‐Josas	  (Paris	  Seine-‐St.-‐Denis)	  

•  Sucy-‐en-‐Brie	  (Paris	  Val-‐de-‐Marne)	  

•  Kralingen-‐Crooswijk	  (RoVerdam)	  

•  Centrum	  (RoVerdam)	  

•  Spaanse	  Polder	  (RoVerdam)	  

RainGain:	  4	  ci,es,	  10	  pilot	  sites	  
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RainGain	  pilot	  sites	  
More	  informa,on:	  Factsheets	  	  

	  
Ø  Loca,on,	  environmental	  sekng	  
Ø  Current	  pluvial	  flood	  problems	  
Ø  Management	  objec,ves	  flood	  

control	  

Ø  Monitoring:	  rainfall	  sensors,	  
water	  levels	  sensors	  

Ø  Eleva,on	  data;	  Flood	  models	  



RainGain	  
	  

Extreme	  rainfall	  in	  ciBes:	  
-‐  High	  resoluBon	  rainfall	  data	  collecBon	  
-‐  High	  resoluBon	  modelling	  
-‐  ContribuBng	  to	  urban	  flood	  resilience	  
	  

Interested?	  Want	  to	  get	  involved?	  	  
Visit:	  www.raingain.eu	  


