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Hydrogeological Map of the City of Rome 
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Outline 

•  Introduction – what is groundwater 

•  Roma Regina Aquarum 

•  Previous maps 

•  A project for the new Hydrogeological Map of Rome 

•  ReMas Project (Groundwater Monitoring Network of Rome) 

•  The new Hydrogeological Map of Rome – 1:50.000 scale 

•  The benefits for Rome to have a new Hydrogeological Map 

•  Is groundwater playing some roles in the resilience of cities?  

•  Conclusion 
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What is not groundwater 

x	 x	 x	

…not	underground	rivers	and	streams	
(in	Rome)		
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What is groundwater 
It	is	infiltred	water	in	the	ground,	satura9ng	underground	
pores,	and	flowing	between	pores	more	or	less	fastly,	
depending	on	ground	characteris9cs	(permeability)	
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Groundwater	flows	trough	aquifers	(natural	underground	
tanks),	can	be	directly	connected	to	streams	and	rivers,	and	
needs	wells	to	be	intercepted,	monitored,	measured	and	
withdrawn	

AQUIFER	

AQUIFER	AQUICLUDE	

AQUITARD	

What is groundwater 
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Roma «Regina Aquarum» 
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Roma «Regina Aquarum» 
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Roma «Regina Aquarum» 
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Hydrogeological	Map	of	the	City	of	
Rome	(VENTRIGLIA,	1971).	

Hydrogeological	Map	
of	Hystorical	Centre	of	
Rome	(CORAZZA	&	
LOMBARDI,	1995).	

Hydrogeological	Map	of	Rome	Municipality	(SUCCHIARELLI	&	D’OTTAVIO,	2008).	

Hydrogeological	Map	of	the	area	of	Rome	(CAPELLI	et	alii,	2008).	

Previous maps 
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The project to create a new hydrogeological map of Rome comes from 
different needs and will: 

•  The need to implement policies for the protection, monitoring and 
conservation of water resources 

•  The need to provide the city with an updated and homogeneous base map 
concerning groundwater, with particular reference to the protection of 
water resources from the many critical environmental issues in the area 

•  The need to bring into a single shared model the knowledge and 
experience of those describing for decades the Roman hydrogeology 

•  The will to know more in detail the groundwater of Rome to be able to 
take full advantage in terms of sustainability 

A project for the new Hydrogeological Map of Rome 
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April 2014 -  ReMas Project (Groundwater Monitoring Network of Rome) 

3) It has been the first time that a project like this has been developed by 
Rome Municipality 

2) The project had the aim of reviewing categorize and collect all of the 
existing wells owned by the Administration and used for various purposes 

4) The project was absolutely at "zero" 
costs for the Administration 

1) Rome is a City with many parks, thus with many irrigation plants, thus 
with many public wells  
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ReMas Project (Groundwater Monitoring Network of Rome) 
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Areas	to	be	covered	

Groundwater Monitoring Network needed extension 
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Groundwater Monitoring Network participation form - 2016 

In 2016 it has been decided to 
try to increase the number of 
monitoring points with the 
inhabitants  involvement, 
using the official web site of 
the Rome Municipality and 
realizing a downloadable 
form to take part in the 
network. 



Hydrogeological	Map	of	the	City	of	Rome 	 																												Francesco	La	Vigna	francesco.lavigna@comune.roma.it		
Training	School	on	Ground	PenetraBng	Radar	for	civil	engineering	and	cultural	heritage	management	Roma,	Italy,	May	14-18,	2018	

E
nv

ir
on

m
en

ta
l P

ro
te

ct
io

n 
D

ep
ar

tm
en

t 

15	di	40	

Groundwater Monitoring Network participation form 
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3°   July 2014 – First meeting of the working group 
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Dataset of the working group 
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The new Hydrogeological Map of Rome – 1:50.000 scale 
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The new Hydrogeological Map of Rome – 1:50.000 scale 
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The new Hydrogeological Map of Rome – 1:50.000 scale 
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The new Hydrogeological Map of Rome – 1:50.000 scale 

SECTION	A	–	A’	

SECTION	B	–	B’	

SECTION	C	–	C’	

SECTION	D	–	D’	
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Alban	Hills	
deep	aquifer	

Confined	aquifer	within	the	basal	
gravel	of	recent	alluvial	deposits		

Regional	aquifer	

Alban	hills	upper	aquifer	

Groundwater of Rome 
 Hydrogeological Conceptual model 
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ALBAN	HILLS	DEEP	AQUIFER	
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CONFINED	AQUIFER	WITHIN	THE	BASAL	GRAVEL	OF	RECENT	ALLUVIAL	DEPOSITS		
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REGIONAL	AQUIFER	
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ALBAN	HILLS	UPPER	AQUIFER	
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The new Hydrogeological Map of Rome – Supplementary Notes 
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The benefits to Rome to have a new Hydrogeological Map 

1)   It’s a city with a remarkable, also underground, infrastructural development, thus 
the increased knowledge of the groundwater flows will help in the design and 
planning of surveys for small and large works. 

2)   It’s a city where, even on groundwater, several critical environmental issues insist 
(many cases of potential contaminated sites collected by our Service). The map will 
help the administrative procedure and will be a reference point for the remediation 
projects approval. 

3)   It’s a city with many natural hazards such as landslides, sinkholes, subsidence and 
flooding and emissions of gas, and the knowledge of the groundwater dimension is 
often necessary to deal with some situations of risk related to these hazards. 

4)   There are, even today, even if the water network is well developed, a number of users 
in the peripheral areas that use groundwater as domestic sourcing and sometimes 
drinking, as also part of the recharge area of the drinking water catchment of Salone 
(ACEA) is located in the territory of Rome. Proper knowledge of the groundwater 
flow can help to plan and protect these supply areas of underground reservoirs. 
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5)   The most updated and detailed knowledge of the subsurface highlighted by the new 
hydrogeological map, together with the newly established groundwater monitoring 
network, provide a solid base of knowledge supporting the administration to develop 
policies of sustainable use of resources in urban areas ; the same can be considered 
as basic element of information for the development of future projects such as: 

•  The natural background levels of contaminant in groundwater 
•  The development of Managed Aquifer Recharge pilot projects to prevent 

storm flooding 
•  The land characterization and planning in order to promote the low 

enthalpy geothermal energy use for building cooling and heating due to 
very favorable  groundwater temperature 

 
6)   Under the resilience strategy of the city, an entire thematic strand is related to water 

considered in all its manifestations, as surface-water and groundwater. The 
Hydrogeological Map is an important base informative element for this purpose.  

 

The benefits to Rome to have a new Hydrogeological Map 
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Groundwater challenges in Rome 
Polluted sites 

Rome	 is	 a	 very	 large	 city,	 of	 about	
1284	 km2	 ,	 and	 the	 major	 9	 italian	
ciIes	 could	 be	 inserted	 in	 its		
boundaries.	
Groundwater	of	Rome,	as	in	every	big	
City,	 is	 dayly	 threatened	 by	 potenIal	
contaminaIon	 due	 as	 to	 «classic»	
hydrocarbon	 compounds	 as	 to	
clorinated	solvents.	
	
Currently	 the	 potenIal	 polluted	 sites	
are	more	 than	 350	 (obviously	 not	 all	
involving	groundwater)	

Acqua	Vergine	acqueduct	spring’s	protec9on	area	
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In	 some	 areas	 of	 the	 City,	 specially	
those	 close	 to	 the	 coastal	 sector	
whe re	 r e c l amaIon	 ha s	 been	
performed	 in	 the	 past,	 can	 be	
interested	 by	 flooding	 not	 due	 to	
«simple»	 rain	 and	 storms,	 but	 to	
groundwater	rising.	

Volcanic gas pockets 

In	 occasion	 of	 water	 well	 drilling	
acIviIes	 in	 the	 Colli	 Albani	 Volcano	
sector,	 which	 is	 sIll	 acIve,	 some	 gas	
pocket	 (CO2	 and	 H2S)	 can	 be	
intercepted,	 and	 this	 could	 be	 very	
dangerous	for	public	safeness.	

Groundwater challenges in Rome 
Groundwater flooding 
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The greater knowledge and monitoring of groundwater, a reality prevalently 

"invisible" to most, can help to face certain challenges with greater awareness. 

 

At the same time some sustainable uses of this resource can constitute 

measures that can contribute to greater urban resilience and adaptation to 

climate change ... 

Groundwater, from challages to resource, 
     playing a role in the city resilience 
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Irrigation and new development of green infrastructures 

Heat	island	hazard	in	some	ciIes	

Wells	Aree	verdi	
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Stormwater harvesting and Managed Aquifer Recharge (MAR) 

D.M.	100/2016	(M.A.T.T.M.)		
Italian	 regulaBon	about	managed	aquifer	
recharge	acBviBes	

Barcellona	 Rio	de	Janeiro	 RoWerdam	

Stormwater	harves9ng	to	avoid	urban	
flooding	is	already	a	reality	in	many	
ci9es.	
This	«harves9ng»	could	be	performed	
also	using	the	«natural	tanks»	we	have	in	
the	underground	(aquifers)	
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Low enthalpy geothermal energy 

L.R.	 n.3	 del	 21/4/2016	 regional	 law	 of	 LaBum	 Region	 about	 small	
geothermal	plants	
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Is groundwater playing some roles in the resilience of cities?  

Direct	role	 What	happens	in	case	of	
stop	or	crisis	

And	thus…	

1)	Drinking	water	
supply	

Ealth	and	social	problems	 lack	of	hygiene,	dehydraIon,	
epidemics,	popular	upset	

2)	Green	areas	
irrigaIon	water	
supply	

Soil,	grass	and	plants	go	to	
be	dry	and	death	

more	heat	waves	effects,	more	
fire	hazard,	less	permeability	
and	less	water	ritenIon	effect		

3)	Agriculture	and	
industry	water	supply	

ProducIon	stop	 Economic	losses,	loss	of	jobs,	
loss	of	well-being	,	popular	
upset	

4)	Urban	surface	
infiltraIon	

High	runoff	 Crisis	of	drainage	network,	
urban	floods,	local	blackouts,	
taffic	jams,	landslides	

5)	Discharge	drainage	
in	reclamaIon	areas	

Water	table	rising	 Groundwater	flooding,	urban	
flood,	local	blackouts,	taffic	
jams		

6)	Urban	GDE	survival	 Ecosystem	damage	 Loss	of	Environmental	value	

Value	 Shock	 Cascading	effects	
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What happens in a groundwater  resilient city 1/2 
Probable	
shock	
involving	
goundwater	

What	happens	 And	thus…	

Dr
ou

gh
t	a

nd
	h
ea
t	w

av
es
	

Aware	people	and	
managers	make	a	
responsible	use	and	
distribuIon	of	water	

Water	demand	is	lower	

Groundwater	recharge	has	
been	managed	and	

monitored	

Green	areas	irrigaIon	water	supply	is	possible,	
the	city	is	cooler,	the	soil	is	alive	and	the	
natural	GW	recharge	is	guaranteed	

Agriculture	and	industry	water	supply	is	
possible	and	the	well-being	is	mantained	

He
av
y	
ra
in
	 The	urban	surface	has	been	

made	more	permeable	

The	runoff	is	less,	the	groundwater	is	
recharged,	the	urban	drainage	network	is	less	
stressed,	urban	floods	are	less	important	or	
more	fastly	recovered	

Water	tables	are	monitored	
and	harvesIng	tanks	or	
basins	have	been	build	

Lowlands	and	reclamaIon	areas	are	less	
interested	by	flooding	

Shock	 Value	 Resilience	dividend	
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What happens in a groundwater  resilient city 2/2 

Probable	
shock	
involving	
goundwater	

What	happens	 And	thus…	

Po
llu

9o
n	

Goundwater	monitoring	
allow	to	evaluate	polluIon	
migraIon	and	distribuIon	

Is	possible	to	beber	understand	where	
remediaIon	is	to	be	performed	and	where	
groundwater	need	to	be	treated	

Contaminated	site	remediaIon	acIviIes		
management,	and	also	exisIng	GDE	protecIon	
acIviIes	are	easier		

Aware	people	and	
groundwater	users	have	a	
beber	behaviour	towards	
the	groundwater	resources	

protecIon		

ComunicaIon	between	government	and	
ciIzens	about	exisIng	polluIon	phenomena	is	
easier,	and	cohoperaIon	is	greater	

En
er
gy
	

de
m
an

d	 The	groundwater	system	
knowledge	is	good	and	the	
aquifers	are	monitored	

The	groundwater	system	low	enthelpy	
geothermal	potenIal	can	be	disfruted	for	
heaIng	and	cooling	systems,	and	GHG	
emissions	are	lower	

Shock	 Value	 Resilience	dividend	
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Conclusions 

Groundwater	 is	an	"invisible"	 reality	but	 it	 is	a	very	 important	 resource	 for	many	
uses	(from	drinking	water	supply,	to	irriga9on,	to	fire-figh9ng,	to	geothermal,	etc.)	
The	hydrogeology	of	Rome	presents	a	complex	se_ng,	but	today	it	is	beWer	known	
and	monitored.	
	
	
It	 has	 been	 seen	 how	 some	 of	 the	 problems	 strictly	 connected	 with	 groundwater	
have	to	be	treated,	but	at	the	same	Ime	it	has	also	been	seen	how	this	resource	can	
represent	a	great	opportunity	for	development,	also	in	terms	of	adapIng	to	climate	
change.	
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(StalcBtes	and	stalgmites	in	a	urban	cave	of	Rome	due	to	acqueduct	losses)	


