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Material Flow Analysis (MFA)

• A methodology that allows the quantification of material flows of 
a system with the aim to obtain some indicators
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Urban water flows

•Can be distinguished into:

•Natural  water flows

Surface water

Groundwater

Precipitation

Evaporation

•Artificial water flows

Piped water

Drained water
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The selected coastal system

•27 coastal municipalities of the
Barcelona Metropolitan Region

•Population density > 5000 persons/km2

EU average ≈ 115 persons/km2

•Intense activities
–Industrial
–Comercial
–Touristic
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System Water outputs
154.649.701 m3

Reused water

Inputs Outputs

Primary water 
supply losses
14.538.367 m3

Secondary water 
supply losses
46.655.925 m3

Water imports
182.208.170 m3

(89,9%)

Domestic water
extraction

20.578.753 m3

Total water
inputs

202.786.923 m3

2001

1.481.298 m3

(0,95 %)

Balance 2001

61.194.292 m61.194.292 m33
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The importance of water flows

160 million
tonnes of total 
inputs in entire

Catalunya
> 200 million

tonnes of 
water inputs in 

the coastal
region
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Water use sustainability – year 2001

Rainwater Precipitation
(m3/hab/year)

100.7

Precipitation
(m3/year)

248 052 680

202 786 923

Water inputs
(m3/year)

Registered water
(m3/hab/year)

70.9
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Water self-sufficiency indicator

• examines a system’s self-sufficiency in terms of water 
consumption

• the system’s renewable resources inputs are used as a 
sustainability  metric

• defined as:

Where:

Vcx is the volume of water consumed in the system for year x

Vrrx is the volume of renewable water received by the system in year x

rrxcx VVwss /=
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Interpretation of the wss indicator

Sustainable system in terms of water use5.00 ≤<wss

1>wss

Moderately sustainable system in terms of water 
use, but on alert15.0 ≤<wss

Unsustainable water use and dependence on 
water imports and/or domestic extraction
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Precipitation calculations in the studied 
system for the year 2002

Surface covered by studied municipalities (km2) 478.2

Urbanized surface in the system (km2) 363.9

Precipitation on urbanised areas (m3 year-1) 330 453 219

Precipitation on urbanised areas (l hab-1 day-1) 407

Precipitation on urbanised areas (m3 hab-1 year-1) 148.8

Total Precipitation (m3 year-1) 433 743 600

wss 0.62
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Indicator values and basic statistical data 
on 5 selected municipalities of the studied 
system for 2002

Municipality

Surface 
covered 

(km2)

Total 
Precipitation (m3

year-1)

Precipitation on 
urbanized areas           

(m3 year-1)
Total water 
inputs (m3) wss

Sitges 43.8 38 989 446 20 865 585 1.934.379

4.870.384

15.487.246

148.354.404

9.001.825

0.09 

Viladecans 20.4 17 008 296 13 206 442 0.37

Badalona 21.2 21 187 280 19 568 252 0.79

Barcelona 100.4 94 094 880 84 301 140 1.75

Mataró 3.0 2 565 000 2 248 650 4.00
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