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High resolution rainfall radar
for urban flood modelling and prediction
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» ABOUT RAINGAIN » EVENTS » SCIENTIFIC PUBLICATIONS » MEDIA CORNER LINKS CONTACT

Four cities gain rain

RAINGAIN is a transnational project aimed at improving the prediction of pluvial

4

"L Rotterdam floods in our cities. The frequency and the damages of pluvial floods in urban areas

are expected to increase as a consequence of climate change and urban

j“_ Leuven development. New solutions are needed to cope with intense storms and to reduce
the risks for populations and infrastructures. RainGain develops and tests innovative
tools and practices based on the use of high resolution radars in four pilot cities:
Leuven, London, Paris, Rotterdam. The project is funded by the European programm
Interreg IVB NWE.
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Coping with extreme rainfall
impacts:
urban floods and damage
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Extreme Rainfall in the City,
towards Flood Resilience

hat we want:
igh resolution weather information
» Street level (30x30m)
» Every minute

» Uptoadayinadvance

Local Rainfall
Measurements
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treme Rainfall in the City
erging information needs

» how much rain will fall on this shopping street,
square, vital crossroads?

% » Predictions (hour-days forecast)
®
/

» Real-time (nowcast)
» where are floodings and which are critical?

» Analysis (hindcast)
» How did models perform/hydrological system react?
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treme Rainfall in the City
erging inform

Issue warnings,
Operational control of weirs/pumps
Planning of emergency services

% » Predictions (hour-days forecast)
®
/

» how much rain will fall on this shopping street,

square, vital crossroads?—,
Assess severity,

Focus emergency efforts,
> Real-time (nowcast) Operational control

» where are floodings and which are critical?

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

IAl/l////:m‘. can be impro ved
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Rotterdam:

» Current population: 0.62 M; 2500people/km?
Land area 531 km?

Largest port in Europe (Europoort)

Main city Rhine delta
protected by Maeslantkering

AINGAIN: 4 Cities
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Elevation: approx -6m to +6 m MSL

.
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Photo: Massimo Catarinella



AINGAIN: 4 Cities
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Greater London:

» Current population: 8 million+, 5100 people/km?
Land area 1623 km?

Major financial centre

YV V V

Main city Thames delta
protected by Thames barrier

Elevation: approx 0-80 m +MSL
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Paris agglomeration:
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AINGAIN: 4 Cities

Current population: 9.6 million+, 3550 people/km?
Land area 2723 km?

Capital, economic and political centre of France
Main city Seine river basin

Elevation: approx. 13 - 130 m +MSL
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Leuven:
Current population: 97,000, 1700 people/km?
Land area 60 km?

Historical city; oldest university in Benelux (1425)

AINGAIN: 4 Cities

A\

City on Dijle river, upstream branch Schelde river
Elevation: approx 20-60 m +MSL
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0 47 municipalities
U 1,35 million inhabitants
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Flat Topography
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P o3 -G 900 km sewer network
&, (75% separated)

ﬂolution of urbanisation : A new colour rep.resents areas urbanise' since the previous step
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racteristics of the sewage system
and problems encountered

0 storage basins,
rom 200 to 75000 m3 Clouds: odour problems

Yellow river streches: receive combined sewer
discharges

The system also includes: 24 pumping stations, 222 water and flow level
monitoring points in pipes, > 200 electromechanical installations
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n attempt of forecasting management on
storage basins (with Calamar system)

£3 (TRAPPES) VAL DE MARNE Advectd calibré - | D (X
0S/06/2011 22:30 HL Vendredi 6 Mai 2011 20:10

| N-N Nelol BoN N J
§gsgBsua?

Inage advectée et Coltwéde avec unFC = 1.4
(Tt sCastion phavios)

mage 2. 26 kmh

(€) R EA J Nitho-France

L

A forecasting system (during the next hour) with |
2 levels of alarm (15t : 36mm on a 4km?2 area at
less than 20 km; 2"9: 25 mm on the catchment) ' - T
Real time calibration

A lot of false alarm exists on the first level, not
on the sédand
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eine-Saint-Denis County

0 236 km?
[ 40 municipalities
1,5 million inhabitants
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Areas sensitive to flooding o
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Sensitive areas for flooding

LECENDE Sensitive areas for flooding
asmmn because of county sewer system =
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For raining time :

>» 34 storm water basins

»12 pumping stations
>»27 rain gauges

> 2 6 m eas u re m e nts S ites excavated | underground "\‘

detention detention
basins basins

»8 siphons uptot992 | [

> 7 regulating gates 1903/2004 | [

rojects
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- ?M TABLEAU : planning pluie MVM a 12/04/2013 16:07:54
bomsemnstd O Selection de la pluie zone Moree.UMer

Activation TC

Nom

ACT_WH_VIDB_AB

129413 15:43  INH_VIDB1B?_AB

Lonsigne

Requl

D TRO-B_BM @ ACT_TRO_B_BM HORMAL TROBBM  7.00 000
5 ACT_COF_V3_BY 1284131556 COF_VI BT @ TRO-VS_BT @ ACT_TRO_VS_BY HORMAL TRO_VS_BY 1.00 0.00
i act mm_vios1s2 o1 ERRTITLIELT M _VIOB162_BY B B 5 D
5 ACT_CDF_¥_C1 1204131558 COF_V_C1 ®
N HORMAL cM_2v_cl i
[ COE-DECB1_DU NORMAL  CDE_DECE1 DU DTRO-BIB2.D2 000 DACT_TRO_B1B2.D2 0.00 WORMAL  TRO B1B2.D2 000  0.00 am
E 120413 15:8 I _VIDB_GP % i MoecanT_ce
& Ti2es31sse coPvLP i i [ oecant Lp
M cor vi_MP m ACT_CDF_V1_MP HORMAL CDF_V1_MP i
: _ 129413 15:90 WIH_VIDB1B2_MP tate of activa ala avi 2 scanark
0 coFviem O __ NORMAL COF_VIPM S LREICT IR automatic mode, local condition of passing the remote control are
h| AcT MM vioB1 PY 12041315:8  IM_VIOB1 PY @ TRO-VI_P\ reached: the remote control is send by the control system to the local control site
= RTarres R BNV - automatic mode, the remote control has been correctly established at
— = he local control site
automatic mode, we have reached the local condition to cancel the
12042013 i | remote control the control system send a remote control to cancel it locally
1607:54 N EETTEIE: manual mode. the pilot is sending the remote control without the local

m_VAM_D_BA ih)

m_YAM_B1_PM m_YAM_D_KK

m_VAM_S2_PY m_amM v _Cl @ m vam_v_we

I
wa [
[

32.55 m_AM_Vi_PM D m_vam_vi_sa

m_YCO_EP_GE [®n_¥CO_MOREE_AB D m_YCO_MOREE_PY

ih)
b
0 m_@am_vi_Pp
ih)
M m_VEP_VMER_JM

[ m_VEP_VIMER_PO @D m_YUN_PLBE_PO

condition
Light blue field manual mode. the pilot cancel manually the remote control because
the local condition have been reached to cancel it
NO authorisation to pass the remote control
Yellow field: the activation « line » has been forcedto D or 1
remote control disabled when it was sending to the local control site
5 remote control disabled when it get back in normal

D ouR_PLU_MOREE D CUM_EVT_MOREE [DPREVISION_MVM vy @ temps sec i) temps sec DEB_PLU_MVM 'm’ @ validation scenaio OFF  [DBulletin_ZV OFF
e O Planaing de condulte Zone Mot ee Vieille Mer
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Gain: 4 cities, 10 pilot sites
Cranbrook (London Borough of Redbridge)
Purley (London Borough of Croydon)

Torquay City Centre (Torbay, Devon)

Leuven (Noord/gehele stad)
Gent (PLURIisk)
Moree-Sausset (Paris Seine-St.-Denis)

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

Sucy-en-Brie (Paris Val-de-Marne)
Kralingen-Crooswijk (Rotterdam)
Centrum (Rotterdam)

Spaanse Polder (Rotterdam)
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al (@) RainGain pilot sites "

AN re information: Factsheets | .

Fine-scale rainfall measurement and
&gt

prediction to enhance
urban pluvial flood control

Location, environmental setting
Current pluvial flood problems
Management objectives flood iy N ames

Rain gauges:

e 10 parmanent flow in sewers operated by Thames Water
* 6 tipping bucket rain gauges with 0.2 mm resolution . 2 new water depth s n sewers wil be installed by ICL a8
operated by the Environment Agency + 4 new tipping part of the RainGain project (see Figwe 6).
CO nt rO I bucket rain gauges will soon be installed by Imperial
College London as part of the RainGain project. Mcdunn term flow survey data: a medium term flow
Radars: Surv sting of "‘) flow monitors and 18 rain 4,.1". s |
e The area s within the coverage of two C-band radars 1 gauge per 8.5 km) was carried out by Thames Water M‘M""

o Office (see Fioure 5): 28/01/11 and 13/07/11. These data will be used for calibration of the
m putesd okt models of the Purley Area
- Fine-scale rainfall measurement and . :

&‘l nies Radar | Thumbam Radar
m & 'we C-band C-band
” orizontal® Owsl-polarisation

sbokc 3.6 m dameter, 43 dB gain ) :‘.
Pilot location: Morée Sausset Catchment, Paris area (France) > ‘ b,
e — - TRl ~'.

$ min scan repest cycle**

152540, 1.0 ’

L lc)...n..x‘a
o dual-polarisation and Doppler
Kt the potential benefits of reduong
wn will be tested

The catchment named "M e names of two former rivers tha
S ar 3 Seine-Saint-Denis

ntial zones and green ar

“Figure 6; Mond
system o

ving and sewer
he Purley Area

"jc‘ catchme of the greater area, is studied more in
detail. It contains a (

onds to a former Kodak factory.

een area currently under decontamination w

Formér Kovak

factory

» Monitoring: rainfall sensors,
water levels sensors

» Elevation data; Flood models
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Figure 1: Picture of the Morde-Sausset catchment

Figure 2: Picture of the Kodak catchment (weak spols in red)
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RainGain

“Extreme rainfall in cities:

h r;;mgn rainfall data collection
- “High resolution modelling
° ° 7 - l ege e
o o= Contributing to urban flood resilience. ™"
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" Interested? Want to get involved R
Visit: www.raingain.eu.




