
Sevilla public supply adaptation to
water scarcity and droughts

Julio BERBEL1, Jingwei YAO2, Esther DIAZ-CANO1

(1) Universidad de Córdoba; 
(2) Yellow River Institute of Hydraulic Research

November 2025

U n d e r  t h e  H i g h  P a t r o n a g e  o f  H i s  M a j e s t y  K i n g  M o h a m m e d  V I



Define resiliency

Urban water resiliency is a city’s ability 
to keep water services reliable in 
adverse conditions.



Sevilla Historical droughts
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City response to droughts
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City response to droughts
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[1] 

Enhanced supply measures



Water inflow and level of reservoir
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[1] Increasing reservoir capacity
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[2 and 3] The model
Managing wáter demand



The objective is…

The OBJETIVE is to reduce percapita gross
abstraction (water withdrawn from a source)

𝑄𝑎 = 𝛼 𝑄ℎ
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The model (general)
This not a demand curve, but a function of water abstraction to final consumtion
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Impact of reducing network losses
𝒇𝒓𝒐𝒎 𝑿𝟎 (%)𝒕𝒐 𝑿𝒇(%)
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The case of 
Sevilla 
demand 
reduction



[2] Domestic final consumption reduction (L/p·d)
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Sevilla final consumption (L/pcpd)  1991-2022 



[3] Improving system efficiency
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From 36% (1997) to 11% (2023)



Result
Losses, consumption and abstraction
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Year
Per capita consumption 

(L/pcpd)
Losses %

[2] Water abstracted 
(L/pcpd)

1999 142.0 33% 211.9

2022 109.0 11% 122.5

Source: EMASESA, Authors’ own

[1] Constant prices, 2022; [2] water abstracted for domestic use excluding administration and economic sectors 

-48%



Decomposing effects
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Gross per-capita demand decreases by nearly half (-48%)

What contribution does each measure make to achieving this 
reduction?”
 a) reducing network losses
 b) water pricing
 c) social awareness

Question
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Decompossing losses redution vs demand
management .l

Policy strategy & 
transition (Figure 3)

Water-
abstraction 
reduction

(L/pcpd)

% of total Description

Policy strategy ‘losses fi st’

From A to B 49.3 55% Impact due to loss reduction from 33% to 11%

From B to C 40.2 45% Impact due to consumption reduction (from Q=142 to Q=109) 

Total Saving 89.5 100% Total impact achieved without decomposing (from A to C)

Decompossing Price and non Price meassures



Decomposing “price effect” and “social awareness”

Policy 

measure

Initial 

consumpti
on 

(L/pcpd)

Estimated 
consumption 

(L/pcpd) 

Consumption 
reduction 

(L/pcpd)

% 

Reduction 

Pricing impact 142.0 125.7 16.3 49%
Awareness impact 125.7 109.0 16.7 51%
Total impact 142.0 109.0 33.0 100%

𝑸𝒐,𝟐𝟎𝟐𝟐 = 𝑲 · 𝑷𝒘
𝐞 = 𝟓𝟔. 𝟓𝟖 · 𝟐. 𝟓𝟗−𝟎.𝟐𝟐 = 𝟒𝟓. 𝟐𝟕 ൗ𝒎𝟑

𝒑 · 𝒚 = 𝟏𝟐𝟓. 𝟕 ൗ𝑳
𝒑𝒄𝒑𝒅



Decomposing price and non-Price demand changes
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Results: Reduced abstractions
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Results



Storage vs abstraction ratio and beyond
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Year 
Abstracted 

(hm3/y) Capacity (hm3) Abstraction vs.
Capacity  (%)

1991 174 448 39%

2022 94 633 15%

Although the system’s capacity is 6.6 times the gross demand, it remains 
insufficient. In 2022, Seville initiated preliminary steps to acquire water 
rights from a nearby irrigation network, which operates independently from 
the urban supply system, as well as other measures 



[4] Additional measures to enhance urban
resiliency

Drought protocol

Digitalization

Water markets (adqusition of irrigation rights)

Aquifer recharge

Desalination (low salinity stuary)



Concluding remarks

XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org

• Technical investment
• network los reduction
• water storage increase

• Economic instruments
• Water Price increase
• Social awareness

abstraction reduction ………  +43% 
increase storage capacity …. -48%

Improved supply resilience
(1999-2023) achieved by



Thank you!

berbel@uco.es
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