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ABSTRACT 
 
The Yucatan Peninsula karst aquifer has experienced the upconing of water with 
elevated salts contents in areas close to the shoreline mainly. With the purpose of 
characterize the groundwater quality and the spatial distribution and temporal 
variation of the saline interface, the Mexican Institute of Water Technology designed 
at the end of 2002 and for the National Water Commission (NWC), a monitoring 
network of the northern Yucatan State littoral. The network consists of twelve 
piezometers drilled below the saline interface and forty additional deep wells. Field 
(conductivity profiles, piezometry, well logs, water quality) and lab (chemical analysis) 
data were used to define the conceptual model of the aquifer system and to calibrate 
a variable-density model. The data showed that Isidore hurricane increased the water 
table elevation in 1-2 m, which resulted in a significant enlargement of the fresh lens 
of water of several meters. Such effect is however, transitory and the aquifer system 
was returning back to the previous conditions very fast. The saline interface was 
modeled with SUTRA code assuming an equivalent porous medium with laminar flow 
and a two-dimensional profile oriented in a transversal direction to the coastal line 
which intersects three piezometers. The domain consisted of 25 km long, 1 km width 
and 160 thick with a grid of 100 m by 5 m in the horizontal and vertical directions 
respectively. The model showed that the interface position is very sensitive to head 
changes and resulted in a simple groundwater abstraction scheme which is based on 
the coastal distance and the well depth (in meters): 
 

Abstraction (lps) Distance from the 
coastal line (km) 5 10 15 

5 < 5 m n.r. n.r. 
10 < 15 m < 15 m < 10 m 
15 < 30 m < 25 m < 20 m 

n.r.: not recommended 
 
The results of this project will lead local authorities to analyze sustainable 
management schemes of the karst aquifer in order to protect the only source of fresh 
water of the region. 


