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Part 1 - Water demand: current consumption and future estimation 

Water demand is continuously increasing at global scale, while the raw water availability in many 

countries is diminishing as a consequence of urbanization and climate changes. 

Water demand is due to four main sectors of activity: agriculture, energy production, industry, civil. 

Particularly, agriculture and livestock represent the higher water demanding sectors: for instance, 

agriculture alone contributes for about 70% of total water for anthropic usages. 

Energy and electricity production need water: raw materials extraction, thermal process cooling, 

biofuel crop cultivation, hydro-electrical turbine  feed. Besides, water use is a key part of many industrial 

processes. Virtual or incorporated water refers to the quantity of water used in the production of a good or 

the provision of a service. 

Referring to human consumption, the main source of demand comes from the urban communities 

who require water for drinking purpose and sanitary and hygienic services. 

 

 

	

USE	 1900	 %	 1950	 %	 1995	 %	

Agriculture	 		
	

		 		 		 		 		

		

Withdrawal	

(km3)	
500	 89.3	 1100	 77.7	 2500	 69.4	

Consumption	

(km3)	
300	 53.6	 700	 49.5	 1750	 48.6	

Industry	and	Energy	 		 		 		 		 		 		

		

Withdrawal	

(km3)	
40	 7.1	 200	 14.1	 750	 20.8	

Consumption	
(km3)	

5	 0.9	 20	 1.4	 80	 2.2	

Civil	usages	 		 		 		 		 		 		

		

Withdrawal	

(km3)	
20	 3.6	 115	 8.1	 350	 9.7	

Consumption	
(km3)	

5	 0.9	 90	 6.4	 50	 1.4	

Total	 	(km3)	 560	 		 1415	 		 3600	 		
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Table 1 

Source: WORLD WATER RESOURCES A NEW APPRAISAL AND ASSESSMENT FOR THE 21ST CENTURY.  

I. A. Shiklomanov 1999. UNESCO 

 

Within the three main classes of use (i.e. agriculture, industrial and civil), different types of use can 

be distinguished, referring to decreasing scale of examination.  

For instance, in the class of civil uses, there are: residential, which covers more than 70% of urban 

water demand, public  (schools, hospital, etc.), public services (street cleaning, markets, etc.), commercial, 

handicraft and touristic, small industrial activities. 

Among the residential uses, it is possible to distinguish between internal and external use: the 

former belongs to the kitchen, personal care, home care, etc., while the latter includes garden and terrace 

watering. 

The last and smallest scale of examination is represented by the single water-consuming devices 

present in the houses, such as sink, shower, bath tub, water closet, dishwasher, washing machine, etc. 

These are referred to as final uses. 

Similar classification can be adopted for other macro-categories. Particularly, in the industrial 

sector water use can be distinguished based on the type of process and service. 

In the agriculture, water is demanded for livestock and crop irrigation, which in turn can be 

distinguished based on the species of animal and plant. 

 

Requirement, demand and consumption  

 Referring to water uses in the different sectors and the different examination scales, it is needed to 

define three terms which are usually applied without distinction: 

1) Specific water requirement: the amount of water theoretically required for a specific use; 

2) Demand: amount of water effectively required; 

3) Consumption: historical data (measurement) of the amount of water employed for a specific use. 

The above mentioned terms should ideally correspond; however, in most of the cases they differ 

between each other. For instance, the demand can exceed the requirement in the presence of a high 

availability and a low tariff of the supplied resource, and also because of cultural reasons and bad 

education to its correct use. 

Conversely, the demand can be significantly lower that the requirement due to the lack of available 

water and/or the bad state and management of the water supply networks. 

The difference between consumption and demand is indeed to be attributed to the lack of meters, the 

low accuracy and precision of the measurements, the volunteer tampering of metering devices (theft). 
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Referring to the overall residential demand and to that of the different final uses which put together it, 

there exist a dependence from many issues: 

1) socio-cultural; 

2) socio-economic; 

3) climate; 

4) meteorological (temperature and humidity) and seasonal; 

5) type of water devices; 

6) state of the water supply networks; 

7) type of distribution (based on the demand, etc.); 

8) tariff. 

 

Table 2 shows percentages of demand for the different final domestic uses estimated through the 

consumption of a residential user in a IIACP area of the Latina city [3]. These values are representative of 

the residential consumption in Italy 

 

 

 

 

 

 

Table 2 

 

Table 3 shows the specific requirements for some residential uses at different examination scales. 

 

INDICATIVE VALUES OF SPECIFIC REQUIREMENTS 

Residential uses 

Personal (washing, feeding, WC, kitchen, etc) 50-70 l/person/d 

Bath tube 200-350 l/time 

Shower 30-50 l/time 

Car washing 300-500 l/time 

Garden watering, yard washing 5-10 l/time 

Table 3 

 

Table 4 shows the specific requirements for some types of public uses and public services at different 

examination scales. 

Tap 

% 

Shower 

% 

WC 

% 

Washing 

machine 

% 

25.00 27.00 22.00 26.00 
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Water supply is the specific requirement at the scale of the entire urban center, which averages the specific 

requirements for the different uses within the territory. The water supply is usually expressed in terms of 

Liters/inhabitant/day. The Italian legislation (D.Lgs. 36/1994 and followings) sets a minimum value of the 

water supply per urban aqueduct equal to dmin=150 L/inhabitant per day, to be appointed for small centers 

or urban area where the uses are mainly residential. The water supply increases along with the number of 

inhabitants and is based on the economic activities of the urban center (Table 5). 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 

 

APPROXIMATE VALUES OF SPECIFIC REQUIREMENTS 

Supplies  

Small (up to 5000 people) 150-250 l/person/day 

Average (up to 200,000 people) 250-350 l/person/day 

Large ( > 200,000 people) 350-600 l/person/day 

Table 5 

 

The requirements represent the amount of water needed by the different users; however, a proper 

quantity must join a proper quality of the water source distributed, complying with the law prescriptions 

and the needs by the specific use. 

Limiting to the so called conventional waters, the type of source (groundwater, spring fall, natural and 

artificial lakes, rivers) affects the quality and the level of treatment required for becoming suitable to the 

different uses. 

 

APPROXIMATE VALUES OF SPECIFIC REQUIREMENTS 

Public uses 

Fountains (continuous) 10-15 m3/d/each 

Schools 50-100 l/person/day 

Hospitals 300-600 l/person/day 

Barracks, prisons 50-100 l/person/day 

Street watering 1-2 l/m2/time 

Sewage washing 10-30 l/m/day 
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Water losses 

The volume introduced into the water networks in most of the cases does not correspond to the volume 

being distributed to the users. Furthermore, this cannot be always measured accurately due to the lack of 

metering devices or for the low precisions and accuracy. 

The difference between the volume introduced and the volume distributed represents the water losses 

which in turn can be distinguished in physical and apparent losses. The former are water dispersion outside 

the network and therefore do not satisfy the demand; the latter are due to the lack or the low precision of 

the measurement. 

The physical losses are due to the bad networks’ state and management. The physiological values of the 

distribution network’s losses should not exceed 10% of the input volume. In Italy, total losses in the 

province capitals amount to 38.2% as average of the input volume, while the physical losses are 35.1% 

(ISTAT, 22 March – Focus Giornata mondiale dell’acqua), but exceed 50% in many cities of the South Italy 

(Table 6). 

 

Province Water 

supplied 

Water maximum 

allowed 

Losses Total losses 

(%) 

Actual losses 

(%) 

Torino 132012 95181 5940 27.9 24.6 

Aosta 4515 3409 66 24.5 23.0 

Genova 76820 55765 2698 27.4 23.9 

Milano 225679 188023 10184 16.7 12.2 

Bolzano-Bozen 12111 8902 194 26.5 12.2 

Trento 15706 10588 1670 32.6 24.9 

Venezia 49599 33875 1477 31.7 28.7 

Trieste 39938 21240 437 46.8 45.7 

Bologna 42600 30730 1793 27.9 23.7 

Firenze 55656 29450 648 47.1 45.7 

Perugia 18569 10880 455 41.4 39.0 

Ancona 11984 8644 897 27.9 20.4 

Roma 478873 267640 5632 44.1 42.9 

L’Aquila 12385 8748 210 29.4 27.7 

Campobasso 9888 3172 68 67.9 67.2 

Napoli 138375 88954 1957 35.7 34.3 

Bari 46012 21952 1232 52.3 49.6 

Potenza 16744 5230 837 68.8 63.8 
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Catanzaro 17700 9000 154 49.2 48.3 

Palermo 90631 41149 8659 54.6 45 

Cagliari 34774 14137 270 59.3 58.6 

 

Table 6 – Water volumes supplied and losses in Italy (Mm3/y) 

 

The case-study of the municipalities of Pollino 

The seven municipalities in the study area are located in the south-west area of the Basilicata region within 

the Parco Nazionale del Pollino. Total population in each of them amounts to few thousands (Tables 6 and 

7). The economic activities are mainly related to the following sectors: 

- agro-food; 

- tourism; 

- handicraft. 

The water supplies have been defined by the Piano Generale degli Acquedotti (PRGA) in 1963, and updated 

in the PRGA of 1987, published on G.U. of 1994. 

These plans list the supply sources for each municipality. Particularly, in PRGA of 1994 there are the 

available water sources of Regione Basilicata which include also the artificial lakes. Following the D.Lgs. 

36/1994 (Legge Galli), which modifies vertically and horizontally the management of the water sources at 

national level by introducing the Ambiti Territoriali Ottimila (ATO) and establishes one sole authority for the 

entire water system, the previsions about the population to be served at 2032 and the corresponding water 

supplies have been modified. 

The following tables show some data on the water supplies, consumptions and demand in this area and the 

future previsions. 

Use Water flow rate (l/s) Water volumes (Mm3/y) 

Domestic 4039 127.4 

Tourism 1144 36.1 

Agriculture 705 22.2 

Industry 698 22.0 

Small enterprises 711 22.4 

TOTAL 7297 230.1 

Table 7: Water requirements at 2015 in the Basilicata Region reported by PRGA of 1987 
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Table 8: PRGA 1987 

 

 

 

Table 9: Pollino Population at 1998 and estimate at 2032 as reported by the Piano d’Ambito 

 

 

Table 10: Supplies at 1998 and estimate at 2032 reported by the Piano d’Ambito. Water schemes of supply 

in some municipalities 

1971 1976 1983 1985 1987 1989 1991 1993 1995 1998 2032

2871 2710 2640 2631 2636 2613 2617 2558 2545 2454 2577

1472 1368 1207 1225 1187 1167 1142 1089 1085 1036 1088

1815 1855 1781 1806 1764 1744 1735 1751 1738 1685 1769

3910 4055 4269 4288 4355 4349 4044 4013 3994 4289 4503

5966 5903 5782 5747 5700 5657 5507 5500 5507 5389 5658

2810 2704 2340 2320 2281 2264 2224 2160 2110 2036 2138

4773 4427 4230 4174 4112 4058 3985 3910 3814 3665 3848

EPISCOPIA

FRANCAVILLA SUL SINNI

LATRONICO

SAN SEVERINO LUCANO

VIGGIANELLO

ABITANTI

CASTELLUCCIO INFERIORE

CASTELLUCCIO SUPERIORE

1998 2032
Dotazione 2032 

(litri/ab/giorno

Portata media 2032 

(l/s)

Portata media 

1998 (l/s)
Schema Idrico

2454 2577 260 10.86 7.93
Acquedotto 

comunale

1036 1088 260 4.58 1.30

Schema Agri + 

Acquedotto 

comunale

1685 1769 260 7.45 5.70
Acquedotto 

comunale

4289 4503 260 18.97 20.00 Schema Frida

5389 5658 280 25.67 11.40
Schema Torbido - 

Maratea

2036 2138 260 9.01 10.00
Acquedotto 

comunale

3665 3848 260 16.21 12.60
Acquedotto 

comunale

EPISCOPIA

FRANCAVILLA SUL SINNI

LATRONICO

SAN SEVERINO LUCANO

VIGGIANELLO

CASTELLUCCIO INFERIORE

CASTELLUCCIO SUPERIORE
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Water supply schemes in some municipalities of the Pollino area 

These municipalities are partly supplied by their distribution networks. In Castelluccio Superiore, Episcopia, 

Francavilla in Sinni, Latronico e San Severino Lucano there are also two of the main large water schemes of 

the Bsilicata Region: the Frida one and the Torbido Maratea (Figures 1 and 2) which serve the south-west 

part of the region. 

The water supply sources are represented mainly by springs. Only for the municipalities of the Torbido-

Maratea scheme, the water supplies are partly satisfied by the contribution of the lake on the Noce river 

which comes from the Niella spring, between the northern slopes of the Sirino mountain and the southern 

slopes of the Monte Rocca Rossa. The Noce river is 47 km long and its basin is the only one in the 

Tyrrhenian side of the Basilicata Region. 

 

Figure 1: The Frida water scheme 
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Figure 2: Torbido – Maratea water scheme 

 

The PRGA published on G.U. on 19 November, 1994, reports for each municipality of this area the water 

supply sources along with the corresponding available flow rates and the water schemes of supply. 

 

Municipality Water scheme Supply source 

Castelluccio inferiore Municipality’s aqueduct 
Spring: Pantanelle- S.Giovanni 

Mangosa 

Castelluccio superiore 
Agri scheme – Municipality’s 

aqueduct 

Spring: Fiumarello-Crupo-Salice-

Faillace 

Episcopia 
Torbido-Maratea scheme – 

Municipality’s aqueduct 

Spring: Miretta-Tarantola 

Invaso sul Torrente Noce 

Francavilla in Sinni 
Frida scheme – Aqueduct of 

Carmola 

Aqueduct of Caramola 

Aqueduct of Frida 

Latronico Torbido-Maratea scheme 

Spring: S.Maria I-S.Maria II-

Arientata Galante-Cosentino 

Lake on Torrente Noce 

San Severino Lucano 
Frida scheme –Municipality’s 

aqueduct 
Aqueduct of Frida (Frida spring) 

Viggianello Municipality’s aqueduct 
Spring: Acqua delle Vene I- 

Acqua delle Vene II - Mercuro 

Table 11: Water sources 
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Supplied flow rates and losses 

Table 12 shows ISTAT data of 2012 about the amount of water introduced in the municipality’s networks 

and the amount of water distributed to the users. There is also the number of people served, which is 

smaller than the value predicted by the PRGA of 1987 and the Piano d’Ambito. Therefore, it is possible to 

calculate the water supply per person, which for most of the municipalities is below the 150 l/person/day 

established by the law (D.Lgs. 36/1994). 

The difference between the input volumes and the distributed volumes represents the amount of water 

not recorded, the sum of the physical losses, due to the bad state of conservation of networks, and the 

administrative losses, due to the lack or low precision of the metering devices. The total losses, defined as 

the percentage of the input volume, fall within the range 26%-45% and reflect the average national value. 

 

   

Input water 

 

 

 

thousands of 

cubic meters 

 

Water 

supplied 

 

 

thousands of 

cubic meters 

 

People 

served 

 

Volume per 

person 

distributed in 

2012 

 

m3/ab/anno 

 

 

Volume per 

person 

distributed 

in 2012 

 

l/ab/giorno 

 

Losses-  

 

 

 

 

thousands 

of cubic 

meters 

 

Losses 

 

 

 

 

 

% 

Castelluccio 

Inferiore 
174 107 2028 52.76 144.55 67.00 38.51 

Castelluccio 

Superiore 
68 37 809 45.74 125.30 31.00 45.59 

Episcopia 78 43 1402 30.67 84.03 35.00 44.87 

Francavilla 

in Sinni 
300 221 4176 52.92 144.99 79.00 26.33 

Latronico 382 240 4467 53.73 147.20 142.00 37.17 

San 

Severino 

Lucano 

125 90 1520 59.21 162.22 35.00 28.00 
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Table 12: Water input, distributed and losses in the municipality’s networks in 2012 (ISTAT data). 

 

 

 

Viggianello 233 163 3124 52.18 142.95 70.00 30.04 


