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Tiber River basin, Italy
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  MAP 47.1 

Tiber River basin and Central Apennines District  

Location and general characteristics
The Tiber River begins the in the northern part of the 

Apennine Mountains in Italy and travels about 400 km 

before draining into the Tyrrhenian Sea (Map 47.1). The 

river runs through the Italian capital, Rome. The Tiber 

River basin covers an area of about 17,500 km2, which 

crosses six administrative regions. Almost 90% of the 

basin lies in the regions of Umbria and Lazio, and the 

remainder falls within the regions of Emilia–Romagna, 

Tuscany, Marche and Abruzzo. The basin lies fully in the 

Central Apennines District , which includes all the regions 

of the basin and Italy’s newest region, Molise (Table 47.1). 

The Tiber River basin has approximately 4.7 million 

inhabitants (2009), some 60% of whom live in Rome. 

Overall, 83% of the population is composed of urban 

dwellers. The topography of the basin varies from 

lowlands to highlands and is mainly characterized by 

a temperate climate with hot, dry summers and cool, 

wet winters. The highest precipitation in both the Tiber 

River basin and the Central Apennines District is usually 

recorded in the autumn and spring, with a peak in early 

winter and a dry season during the summer.

Water resources availability and their use
The annual average discharge of the Tiber River into 

the Tyrrhenian Sea is 225 m3/s or approximately 

7 billion m3 (calculated on a long-term average) 

(Cesari, 2010). Depending on the hydrologic 

conditions, the maximum discharge can exceed 

1500 m3/s or can be as low as 60 m3/s. Groundwater 

availability in the basin is about 3.5 billion m3.

With the exception of the Emilia–Romagna region, 

the basin and its immediate surroundings are mainly 

characterized by small farms (Table 47.2). Irrigation is 

practised through sprinklers, drip systems and canals 

over a combined area of 2,100 km2, which corresponds 

to approximately 8% of agricultural land in the five 

regions. The most commonly cultivated products are 

fruit and vegetables (such as cereals and potato) and 

tobacco.

The territory is not very industrialized. However, 

there are important steelworks in Terni and beverage, 

tobacco, agro-processing and paper factories in 

the basin. Since the 1990s, industrial activity has 

been reducing gradually, and the services sector has 

become the main contributor to the region’s gross 

domestic product (GDP) (Table 47.3). 

In the largely rural Emilia–Romagna region, agriculture 

is the sector with the highest water demand, followed 

by municipal use and industry. In fact, irrigation 

accounts for 66% of overall water consumption. In other 

regions, agricultural water demand is relatively low.

However, generally speaking, all regions are 

implementing various projects to improve water 
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 TABLE 47.2 

Basic regional statistics about agricultural land use (2007)

 TABLE 47.1 

Extent of regions and distribution of the Tiber River basin

Region Proportion of national 

territory (%)

Proportion of Central 

Apennines District (%)

Proportion of Tiber River 

basin (%)

Emilia–Romagna 7.45 0.08 0.1

Tuscany 7.63 3.46 6.7

Umbria 2.81 22.37 46.8

Marche 3.11 12.17 1.2

Abruzzo 3.57 25.31 3.7

Lazio 5.72 36.26 41.5

Molise 1.47 0.36 -

Region Average land holding size

(km2)

Irrigated area

(km2)

Cultivated area

(km2)

Irrigated/cultivated area

(%)

Emilia–Romagna 1.28 2,966 10,525 28.20

Tuscany 0.10  472 8,064  5.90

Umbria 0.09  244 3,394  7.20

Marche 0.10  245 4,964  4.90

Lazio 0.07  861 6,740 12.80

Abruzzo 0.07  345 4,340  8.00

 TABLE 47.3 

Contribution of various sectors to GDP at the national, Central Apennines District and Tiber River basin levels

Sector/Region Italy Central Apennines 

District

Tiber River 

basin

Agriculture, Forestry, Fishing  2.5%  2.0%  1.7%

Industry 27.2% 22.0% 19.8%

Services 70.3% 76.0% 78.5%

demand management and to reduce seasonal water 

deficits. Umbria and Tuscany have facilitated access 

to information by developing databases on water 

use that are linked to online portals. Similarly, Emilia–

Romagna introduced an ‘Irrinet’ service to reduce 

water consumption in agriculture, and has achieved 

successful results (Box 47.1). This region has also had 

its successes in the municipal sector, with a 7% drop in 

water use between 2002 and 2006. Umbria is aiming 

to increase public awareness of the need to reduce  

water consumption and has made improvements to its 

infrastructure to minimize water loss from the network.

 

In 2005, Rome’s municipal water requirement was 

approximately 450 million m3, and in the rest of the 

Tiber River basin it was about 80 million m3. The same 
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year, water use for drinking and sanitation in the wider 

Central Apennines District was around 1.2 billion m3, 

90% of which was withdrawn from springs and 

aquifers. In general, a significant increase in water use 

is not expected and there are plans to reduce water 

consumption by as much as 8% by 2015. 

In the Central Apennines District, there are 

approximately 40 dams, over 30 of which are 

hydroelectric power plants (HEPP) with an installed 

capacity of 1,400 MW. HEPPs in the TRB are mainly 

concentrated on the Tiber and Nera Rivers. About 

8% of national electricity production comes from 

hydropower in the region, and almost all the 

power that is produced is consumed locally. While 

hydropower generation is a non-consumptive 

water use, it requires about 40 billion m3 per year, 

and therefore adds to the competition from other 

sectors. Although a reduction in the production of 

hydroelectricity could increase water availability for 

other water users, it would have a negative impact on 

the national target of producing 20% of energy from 

renewable resources (Cesari et al., 2010). 

Climatic variability, climate change and risk 
management
The Intergovernmental Panel on Climate Change 

(IPCC) predicts that the Mediterranean region in 

general will su2er from a reduction in water resources 

availability. In addition, the most severe climate 

change scenarios for central Italy – where a 6°C to 

8°C increase in temperature is forecast by 2080 

The ‘Irrinet’ project, which aims to reduce irrigational water use, is an initiative of Emilia–Romagna region and part 

of the 2007–2013 Rural Development Programme. The Irrinet service is freely available on the internet and provides 

irrigational advice using data from the Regional Agency for Environmental Protection (Agenzia Regionale per la Protezione 

Dell’Ambiente – ARPA), the region’s geologic, seismic and soil service, and the experimental activities of the consortium of 

the Canale Emiliano–Romagnolo.

Based on their geographical location, it is possible to indicate to farmers when to irrigate and how much in order to achieve 

the highest productivity. It has been estimated that the Irrinet service has helped to save about 50 million m3 of water 

between 2006 and 2007. Since 2009, Irrinet has evolved into Irrinet Plus, which provides farmers with further information 

specifying the economic benefits associated with a particular irrigation routine that uses an intuitive advisory system. 

This project provides institutions with a practical instrument for managing the water demand for irrigation and helping 

farmers to use the right amount of water to minimize the risk of overuse. Also, institutions can monitor the irrigational water 

consumption, thus facilitating water rationing especially in drought periods.

  BOX 47.1 

Developing knowledge and capacity: Irrinet and Irrinet plus

– foresee a decreasing trend in rainfall throughout the 

year, most notably between October and April where 

precipitation could drop by as much as 50%.

These predictions are partially confirmed by 

measurements. Data collected between 1952 and 

2007 show a consistent trend of gradually decreasing 

annual precipitation (mainly in winter, with falls of up 

to 30%) with rising surface temperatures. Throughout 

the TRB, the amount of precipitation has decreased 

by 2 billion m3 in the same period. While there have 

been exceptionally dry years (2007) and exceptionally 

wet years (2008), the Tiber River basin, in general, 

has experienced prolonged dry periods. In fact, major 

drought events that a2ected the entire basin occurred 

in 1955, 1971, 1987, 1990, 1993, 2003 and 2007. The 

droughts at the turn of the twenty-first century did 

not get much attention from the point of view of 

water scarcity. Instead, what were highlighted were 

the weaknesses in supply systems – including poor 

flexibility in the operation of reservoirs – and the lack 

of integrated management.

Floods are usual along the Tiber River. There were 

frequent floods in the first decade of the millennium, 

fortunately none of them was a major event and losses 

were economic in nature. 

Because climate change is expected to exacerbate 

droughts and floods, there are policies and structural 

measures in place in Italy and throughout the Tiber 

River basin to deal with disaster mitigation and disaster 
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preparedness. For example, at national level, the Local 

Action Programme uses meteorological and agro-

meteorological indicators to highlight risks related to 

drought and desertification that could have an impact 

on agriculture, the environment and society in general. 

In the Emilia–Romagna region, 460 additional small 

reservoirs were built after the Programme identified 

that there was insuzcient capacity to meet agricultural 

water demand in dry periods during the summer. The 

national civil protection service runs simulations to 

forecast water requirements under di2erent climate 

scenarios and issues drought alerts. Regions are also 

cooperating to alleviate seasonal water shortages. For 

instance, in Tuscany and Umbria, extensive studies on 

water sharing led to an agreement between the regions 

for the joint use of the Montedoglio reservoir, which is 

located in the upper Tiber River basin. 

Flood management is ensured through national 

directives that include early warning systems, and 

there are regional ozces to implement the necessary 

measures. Legislative Decree 49, which came into 

force in 2010, transposed the EU Floods Directive 

(2007/60) into national law. In fact, the Tiber River 

Basin Authority had anticipated the contents of the 

EU directive and had already developed a planning 

tool (in line with Law 183/89 on soil protection) for 

the identification of flood-prone areas and the level 

of risk exposure. However, two main requirements 

of the Floods Directive remain to be implemented in 

the Central Apennines District:  public participation 

in the planning process and the economic analysis 

and development of civil protection plans. Regarding 

public involvement, the Tiber River Basin Authority 

participated in the EU project ‘integrative flood 

risk governance approach for improvement of risk 

awareness and increased public participation (IMRA)’ 

to develop a method of risk communication and 

participation in local communities that are located in 

flood-risk areas. 

Policy framework and decision-making 
At national level, the 1933 Italian Royal Decree 

recognized water resources as a public good. In 1989, 

Law 183 established major basin authorities and 

identified the river basin as the basic unit for water 

resources management, water pollution control and 

soil protection activities. In 1994, Law 36 introduced 

a reform under which municipal utilities were 

aggregated into Optimal Territorial Areas which are 

responsible for the management and supply of water 

services such as wastewater treatment, sanitation and 

the provision of drinking water. 

Legislative Decree 152 was introduced in 1999 to 

protect water resources by preventing and reducing 

pollution, and improving water quality. This Decree 

delegated certain responsibilities to the regions. 

Accordingly, each region had the right to make its 

own laws, and shared the responsibility for local 

implementation with the provinces (sub-units of the 

regions). In 2006, Legislative Decree 152 incorporated 

the contents of the EU Water Framework Directive 

and replaced the 1999 Legislative Decree 152. The 

new decree set out for the creation of a Central 

Apennines District Authority, with several ministries 

(Environment, Infrastructure and Transport, Economic 

Development, Cultural Heritage, Agriculture, Civil 

Function and Civil Protection) and regions (Emilia–

Romagna, Tuscany, Umbria, Marche, Lazio, Abruzzo 

and Molise) as members. Although the Central 

Apennines District Authority remains to be established,  

some of its functions (such as the coordination 

and implementation of the district River Basin 

Management Plans) have been temporarily assigned 

to the river basin authorities including the Tiber River 

Basin Authority. As an ongoing process, with the full 

implementation of the EU Water Framework Directive 

and Floods Directive, CADA will take over as the TRBA 

will merge into this Authority.

The regional governments have adopted strategies to 

reverse the current trend of environmental degradation 

and to integrate sustainable development principles into 

their work programmes. These strategies, which form a 

part of the Central Apennines District Management Plan 

(Piano di Gestione del Distretto dell’Appennino Centrale) 

are defined by the Regional Plan for Water Protection 

(Piano Regionale di Tutela delle Acque) and identify 

both quality-related and quantity-related measures 

that make up a holistic approach. The regions have 

also developed other strategies to address matters not 

included in the water protection plan, including natural 

disaster risk management, agricultural development, 

environmental protection, and energy production from 

renewable resources.

A comprehensive approach involving the close 

interaction of district and regional authorities is 

followed to prevent pollution and to protect water 

resources. It is the responsibility of the district 

authority to balance water availability with water 
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demand. To do this, it defines appropriate goals and 

priorities. The regions then define the actions that 

are necessary to achieve those targets, including 

recovering the cost of water supply and sanitation 

services. The district authority audits these actions 

to ensure compliance with the goals and priorities. 

Once the actions are approved, the regions adopt and 

implement the Regional Plan for Water Protection.

In terms of water resources management, regional 

governments plan for and manage the services that 

are provided. For irrigation purposes, each district’s 

rural development plan is taken as basis for helping 

to improve irrigation networks, wastewater treatment 

plants and aqueducts. For electricity generation, 

regional governments prepare plans to develop 

renewable energy sources, and identify the areas that 

are most suitable for the construction of hydroelectric 

power plants.

Water and the environment
The heavy and uncontrolled exploitation of surface 

water and groundwater resources has had a negative 

impact on water quality in the basin. Fertilizers used 

in agriculture along with municipal and industrial 

pollution have all added to environmental degradation. 

In 2010, 61% of rivers and 69% of lakes in the TIber 

basin were assessed to be of suzcient quality or 

higher. But during the summer, when there is little rain 

and demand for water peaks, the flow of the some 

streams is sustained mainly by wastewater returns. The 

Regional Plan for Water Protection aims to address 

environmental and water-quality related problems 

by holding open discussions with the participation of 

all stakeholders in an e2ort to identify appropriate 

actions. Furthermore, the Central Apennines District 

management plan emphasises EU Directive 42/2001 

on strategic environmental assessment regarding the 

main drivers of water consumption and pollution, 

such as agriculture, industry, hydropower and drinking 

water. 

The central and regional governments are proactive 

when it comes to finding solutions to environmental 

challenges. This is because their overarching objective 

is to maintain the quality of water resources (which 

is an integral part of the Central Apennines District 

Management Plan and the Regional Plan for Water 

Protection). For example, the Abruzzo and Umbria 

Regions are implementing their action plans to combat 

the high level of nitrate pollution, which is a common 

problem in Italy. These plans focus on the correct 

use of fertilizers and promote best practices – such 

as suggesting the appropriate amount of fertilizer to 

use for various crops, recommending the best periods 

during which to use it, and advising on the best ways 

of storing and transporting it. The action plans do 

this through direct communication with farmers and 

landowners. In addressing the issue of nitrate pollution, 

the Central Apennines regions put significant emphasis 

on public participation. Communication tools such as 

websites, information sheets and meetings are used to 

facilitate better interaction between local authorities 

and stakeholders. This approach also aims to inform 

stakeholders and help them to tackle the problems 

associated with nitrate pollution. 

An ongoing project in the Marche Region in 

cooperation with the major Italian energy distribution 

company, Enel, aims to determine the degree to 

which increasing the amount of water discharge from 

dams a2ects the quality of surface water resources 

and the recharge rate of aquifers, especially in dry 

periods. The findings of this project will contribute 

to a better understanding of how to adjust minimum 

environmental flow requirements – an area where 

experimental research is lacking.

Conclusions
The water resources of the Central Apennines District 

and the Tiber River basin are important for the socio-

economic development of central Italy and the 

country’s capital, Rome. Agriculture, which is practised 

throughout the basin, is the sector with highest water 

requirement, accounting for over 60% of annual water 

demand. The sector contributes little to regional GDP, 

however, and is one of the sources of the ongoing 

problem of nitrate pollution. Consequently, regional 

authorities have been implementing projects to 

curb agriculture’s impact on the environment and to 

reduce the amount of water it uses. Declining water 

availability, caused by climatic variability and climate 

change, has also necessitated a revisit of current 

water policies on allocation and supply. Implementing 

the EU Water Framework Directive, which was 

on hold until recently, can help to address the 

aforementioned challenges of seasonal water scarcity 

and environmental pollution, while improving public 

participation in decision making.
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