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PhD Thesis	
High	resolu,on	monitoring	and	modeling	of	hydrological	

fluxes	in	a	green	roof,	ubiquitous	sensors	network !
!

Main	objec,ve:	 InvesDgaDon	of	 hydrological	 responses	of	 green	 roofs,	
by	taking	into	account	slope	of	the	roof,	spaDal	and	temporal	variability	
of	water	content	and	temperature.	
	
Methodology:	 Detailed	 Green	 Wave	 monitoring,	 modeling	 and	
laboratory	 invesDgaDon	 for	 beVer	 understanding	 the	 geotechnical	
processes	inside	the	substrate.		
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Green Wave	
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CR6	Data-logger	
Green Wave monitoring - WSN	
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Green Wave monitoring - WSN	
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Green Wave monitoring 
- Calibration of  TDR sensors -	
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Green Wave monitoring  
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Green Wave monitoring  
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Green Wave monitoring + modeling 
Input	parameters:	
	
AROOF	=	1147	m2,	ωmax	=	0.5,		
Ks	=	2.6x10-4	m/s,	hsub	=	0.2	m,		
Δt	=	30	s.	
	
CalibraDon	parameters:	
	
Linear	reservoir:	k	=	4x10-4	m/s	
	

Nonlinear	reservoir:	ω0	=	0.14	
	 	 				ωr	=	0.13	
	 																c	=	3.5	

	
Richards:	ω0	=	0.14,	ωr	=	0.13	

							α	=	0.02	1/cm	
							n	=	3.7	

	
EsDmated	runoff	coefficient:	

RC	=	0.8		
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Green Wave monitoring 
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Green Wave monitoring 
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Multifractals 

A.	Gires	
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Multifractals 

A.	Gires	
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Multifractals - Results 
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Multifractals - Results 
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Green Wave monitoring - WSN	
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Multifractals - Results 
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Multifractals - Results 
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Multifractals - Results 
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Multifractals - Results 
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Multifractals - Results 
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Multifractals - Results 
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Multifractals - Results 
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Multifractals - Results 
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Multifractals - Results 
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Multifractals - Results 



Pilote	Sites		
Trappes	Green	roofs		

David	Ramier	(Cerema	IdF)	
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6 VGR  

(35 m²) 

2 references  

(21 m²) 

Experimental	device	
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Measurements of : 
•  Rain 
•  Runoff  
•  Sol moisture content 
•  Temperature 

Experimental	device	
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Experimental	device	
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Results	
•  Annual	Runoff	coefficient	(CR)	;	Rain	events	>	à	1mm	

–  		11/06/11	-	24/02/15	:	Total	rain	amount	=	2493	m,	263	events	

	

•  No	evoluDon	since	2011	
•  Annual	retenDon	from	50	à	70	%	but	…	
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Results	
	

•  …strong	inter-events	variability	

SE3Y	

E
ve

nt
 n

um
be

r 



33	

Results	
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To	be	conDnued…	



Kick-Off	MeeDng	– Lundi	16	Octobre	2017	

Potential	additional	sites	


