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Figure 7.1: RDM process (adapted from Lempert et al. 
(2013b) 
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Monterrey, Mexico is a rapidly growing with 
uncertain future water demands and 
supplies – significant future vulnerability

1 Robust Decision Making (RDM) used to define robust, adaptive water 
management strategy
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Study helped shape forthcoming Monterrey 
water strategy

• Monterrey opts out of cross-

country water transfer project

• Focuses on diversification of 

supplies and demand 

management

• Forthcoming Water Plan 

http://planhidriconl.mx/plan/ 

highlights research

• Project integrates several 

innovative, quantitative 

techniques

• Different “pareto 

optimal” portfolios 

with respect to 

“reliability” and “cost”

• Stakeholders identify 

acceptable trade-off

Next, RDM identifies optimal 
adaptation pathways for each 
plausible future
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• Fixes robust near-term options

• Applies Quinlan’s C5.0 decision rule 

classification algorithm to define decision 

trees for each plausible future 

• Enables planners to be confident that 

today’s investments will support needed 

adaptation

2016-2026 2027-2038 2039-2050

P1
BallesterosBuenos Aires Groundwater Well 
Obispado Groundwater Well
El Pajonal Groundwater Wells System
Riverbed Aquifer: Conchos River
Riverbed Aquifer: Pilón Chapotal River
Tunnel San Francisco II
Monterrey Country Groundwater Well
La Libertad  Dam  
Efficiency 

387 [musd]
4.62 [m3/s]

Panuco Aqueduct
Vicente Guerrero Dam
Cuchillo II Dam
Conjunctive Use

2,756 [musd]
16.0 [m3/s]

Demand > 17.68 m3/s

15.76 m3/s < Demand <= 16.75 m3/s

Demand <= 15.76 m3/s 

16.75 m3/s < Demand <= 17.68m3/s

Availability Groundwater Sources > 12.1% 

Availability Groundwater Sources <= 12.1% 
Desalination Plant 

(~-18% ) 
1,145 [musd]

5.0 [m3/s] 

Riverbed Aquifer: La 
Unión

52 [musd]
0.5 [m3/s]

Desalinization Cost <= -6.6%

Desalinization Cost > -6.6%

Desalination Plant 
( ~-14.8%) 

1,200 [musd]
5.0 [m3/s]

Desalination Plant 
( ~ -14.2%) 

1,205 [mdp] 
R. Aquifer: La Unión

52 [musd] 
5.5 [m3/s]

Availability Groundwater Sources > 7.8% 

Availability Groundwater Sources<= 7.8%

Conjunctive Use
148 [musd]
1.0 [m3/s]

Demand <= 15 m3/s

Demand > 15 m3/s
Desalination Plant

( ~3 %) 
1,361 [musd]

5.0 [m3/s]

R. Aquifer: La Unión
52 [musd]
0.5 [m3/s]

Conjunctive Use
148 [musd]
1.0 [m3/s]

R. Aquifer: La Unión
52 [musd] 
0.5 [m3/s]

Availability Groundwater Sources > -19%

Availability Groundwater Sources <= -19%

Conjunctive Use
148 [musd]
1.0 [m3/s]

Panuco Aqueduct
R. Aquifer: La Unión
Vicente Guerrero Dam
Desalination Plant Matamoros
Cuchillo II Dam
Conjunctive Use

4,213 [musd]
21.5 [m3/s]

Availability Groundwater Sources <= 20.5%

Availability Groundwater Sources >  20.5%

Inyección Inducida
R. Aquifer: La Unión

200 [musd]
1.5 [m3/s]

Availability Groundwater Sources <= 1.03% 

Availability Groundwater Sources > 1.03% 

R. Aquifer: La Unión
52 [musd]
0.5 [m3/s]

Desalination Plant 
( ~ -14.8%) 

1,200 [musd] 
5.0 [m3/s]

Note: 1 usd=20 MXN
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Notable aspects:
1.Use of Robust Decision Making in Mexico 

water planning

2.Integration of optimization tools to 
identify components of a robust strategy

3.Development of robust, adaptive water 
resources strategy

4.Demonstration of DMDU impact! Project 

has changed the trajectory of water 
management in Monterrey.


