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Orographic masks and ground
clutter (R= 60 km

—PARIS ST

El 1.5 s
} (2
1 JILLERS COTTERETS ﬂSDRS LREIL ) HILLERS COTTERETS
srery enlvaLDis / luatos
Lo G
b 65 0 b 65 0
s e N < M
) - - '.\'f‘”ﬂxhﬂrﬂ;\; ! 33 =
H ' W
P I P
LA FERTE Jou . -10 LA FERTE Jou S =90
40 P
e [ 3 e [
N - D _PT [
P s H -30
J 15 I E s I
10 ~40 i B 40 -40
¥ HANGIS FROVIN 8| 5 i HANGIS PROVIN L] 5
¥ :I 4
I o, 5B ! H, -50
q . A ] .
A {\ o =5 \._A‘L ETAMPES { =5 I
)3 L FONTAINEBLEAU " _\f,ﬁ_“‘(:"!_'}‘-f i . —1: l -100 {) /_}- o AT YONE. e = =10 -100
o ? [ -15 I
¢ . -20 —g99g } A r/\’rruﬂ 4 . =20 —999
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*Few orographic mask (<10%) aux €lévations > 0.5°
* gournd clutter at short distance (<10km) jusqu’a 1.5 °
(Novimet, 2010) I
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. aailm Visite des sites pour implantation radar
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Areas of 60 m and 1 km EnPc)







oIS




Heterogeneity of rain horizontal cuts

(blotting paper)
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... already questions the Marshall-Palmer relationship
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é Turbulence and precipitation
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Rainfall heterogepe_ity and
radar reflectivity
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=> 3D+1 video disdrometer (pending) —




Examples of nowcasting
simulations
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Realisations A,B,C (2522) have common past (t=0, t,=32) for t=t,,-48:

A =reference simulation, B is an other outcome (‘stochastic forecast’), whereas
the small scales of C are deterministically defined to preserve the conservation of
the flux (forecast with deterministic sub-grid modelling)

S+L 2004, Macor et al




The Multi-Hydro numerical platform

Overall description:

- Multi-hydro developed at LEESU (v1, El Tabach et al, 2008, v2, A. Giangola-
Murzyn et al., 2012)

- currently in a validation and demonstration phase (Heywood site, Manchester;
Villecresnes site, Val-de-Marne).

- a core that makes interact different modules, each representing a portion of
the water cycle in urban hydrology.

Main goals:
- taking into account small scales - fully distributed model
- physically based model (no calibration)

- easily transportable = a conversion module to generate inputs from available
GIS data

- open access software packages to benefit from the feedback of a large
community and frequent update.




The Multi-Hydro numerical platform
Urban area physical processes modeled in Multi-Hydro

=

Surface module ‘ =,
- Runoffs ggainfall =
_ Infiltration >~ g Rainfall module

=77 /2 - Spatio-temporal rainfall

Surface module

Soil module

Drainage module

Drainage module
Soil module - Sewer flow

- Vertical flow in the non-saturated area (free surface, and loaded)
- Saturation during a rainfall event - Overflow




Case studies in the RainGain project

Sowrces - WSLE (1999) ; Préfecture dile-de-france (1999),

Jouy-en-Josas




Seine-Saint-Denis

DEA 93 model of a
34 km? area

Sewer system [B X = Kodak

Saint-Denis : AT NN s #
IN © 2km
- Modelled with semi-distributed 1D - 34 Km? with 198 sub-catchments (avg 17 ha)
model Canoe (lumped model for each - 69 Km of links (avg slope 0.009 m/m)
sub-catchment and Saint-Venant - Rather flat area (mean link slope 0.009 m/m)

equations in the links)




Seine-Saint-Denis
Kodak catchment

- 1.47 km?
- Known for regular overflow
- Project to build a storm water storage basin




Seine-Saint-Denis

Multi-Hydro : 10 m resolution
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Uncertainty associated with small scale
unmeasured rainfall variability




Jouy-en-Josas
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Bievre river

RER C Station Hillside from the valley

Kinder garden

- 2.5 km2 area / Great slopes (~100m of elevation difference) / various land use
- 1982 : severe flooding mainly associated to runoff







Paris Pilot Site Status

— radar siting

» a systematic study of potential sites

« 2top sites:
— ENPC/Bienvenué building: architect agreement?
— TDF tower: TDF to become a RainGain partner?

— tender
revision of the call to be issued next month
— |dF meteo-hydrological data base

WP2
— speckle effect (measurement bias): 3D+1 video disdrometer (pending)
— stochastic nowcasting (inc. 1 RainGain PhD thesis)
— stochastic downscaling and ensemble rainfall realisations

WP3
— IdF hydrological data base (CG93, CG9%4...)

— numerical platform Multi-Hydro

 studies of various IdF sites
impacts of small scale variablity

WP4
— reservoir management (inc. 1 RainGain PhD thesis (CG94))

— RTC improvement (CG93) I
FR NOG: 20/04/12: programme now available on the RainGain sit




