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The Idroregio project
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The 

Idroregio

Project
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Our approach

• A comprehensive accounting framework for 
water flows between economy and water 
bodies (water use as in the volumetric 
approach to WF)

• Uses are measured against availability to model 
water pressures (as in the LC approach to WF)

• The IO structure of  the economy allows to 
model implicit water flows among sectors and 
regions

• We include the natural variability of  the 
hydrological system
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Innovative features
• Water demand of  each economic activitiy

includes quantities necessary to ensure the 
minimum quality of  surface water bodies after 
discharges (grey water requirements: cfr. Guan 
and Hubaceck, 2008)

• The variability of  water demand includes 
endogenous components (e.g. inverse relation of  
precipitations and water demand for irrigation)

• Water supply includes technical, institutional and 
environmental constraints (environmental 
relevance of  water pressures as in the LC 
approach to WF)
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MRIO multi-LMA table

• 53 industries, 49 LMA
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The logical structure of  the model
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Research questions

• What is the average (yearly) level of  pressure 
on water resources beyond which critical 
situations of  water scarcity are likely to 
emerge?

• What are the conditions for a hydro-economic 
equilibrium in the region, given the structure 
of  the economy and the endowment of  water 
resources?

• What is the opportunity cost of  such hydro-
economic equilibrium?

8



Hydro-economic equilibrium with climatic variability

An «extended» water demand

• Some definitions

– Net demand: withdrawals - discharges

– Extended demand: net demand + water for dilution

– Reclassified demand: direct use of  water - implicit 

sales of  water + implicit purchases of  water

• This concepts are applied for each industry in

each Local Market Area (LMA)
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A «feasible» supply of  water

• Considers environmental (ecological

flow), technological (hydraulic works) 

and institutional (concessions) 

limitations to natural water supply
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Extended Water Exploitation Index

Spatial Statistics

Extended 

demand 

(gw+sw)

Water for 

dilution 

Feasible 

supply 

Mean (Mm
3
) 28 18.4 118.8

SD (Mm
3
) 32.7 23.6 133.2

CV 117% 129% 112%

Skewness 2.5 2.4 1.9

Min (Mm
3
) 0.3 0.1 3.3

Max (Mm
3
) 159.3 113 514.6

Moran Index (1
st

 ord.) 0.27 0.369 0.294
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Intra-annual EWEI
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Endogenous scarcity thresholds

13

The sub-regional scarcity threshold 

corresponds to the annual EWEI ensuring 

that the EWEI will be equal to 1 in the critical 

month, i.e. the month with the smaller 

difference between supply and demand, and 

less or equal than 1 for the other months.
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Hydro-economic equilibrium
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Frequency 

in 100 years

Number of 

LMA

0 27

1 - 24 8

25-49 6

50-74 2

75-99 1

100 5
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Cost of  hydro-economic equilibrium
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Concluding remarks

• Going beyond average annual values

• The scale of  analysis is essential

• The management of  water scarcity is a 

local issue (but inter regional

interdependencies matter)

• HEEC concept useful in assessing

investments for water regulations

• Looking forward: including ecosystem

services in the model
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