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Can hydrogeological numerical models integrate 
jurisdictional boundaries?

• Naïve answer: of 
course!

• Real answer: it’s 
challenging! (see 
following slides)

• Place-based research: 
Paso del Norte region



Hydrologic systems model



Top three challenges encountered in building a numerical 
model of an aquifer shared by two or more countries

• Information 
asymmetry/accuracy

• water demand/pumping
• recharge
• storage
• monitoring

• Management
• fragmented governance

• Predictions
• agreement on future demand, 

climate
• policy changes

climate scenario: very dry
demand scenario: medium population increase & per 
capita use



What physical-chemical processes should be modeled 
specific to transboundary aquifers & shared management? 

Surface water-
groundwater 
interactions

• conjunctive use
• impacts of 

pumping in 
New Mexico on 
seepage from 
Rio Grande/Rio 
Bravo channel

Processes/state variables/interpretations important in Paso del Norte region

Impacts related 
to US-Mexico 
pumping

• cross-border 
flow 
magnitudes 
and directions

• contributions to 
aquifer 
depletion

Salinity
• fresh and 

brackish water 
hydro-
stratigraphy

• flow/transport 
patterns in 
response to 
pumping and 
recharge



Example of a transboundary aquifer model that has 
been successful

“Serious Groundwater Game”
• The purpose of the game is to engage stakeholders 

in clear, open discussions of the future of the Hueco 
Bolson.

• The goal of these discussions is to explore new 
cooperative management solutions to prolong the 
life of the Hueco Bolson. 

• Solution to groundwater depletion: Geneva 
(Switzerland) operates a groundwater 
recharge installation

• Cost per m3 to France is calculated based 
on



John Wesley Powell
“Map of the Arid Region of the United States 
showing drainage districts, 1890-91”
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