Alternative Futures for
the City of La Paz, Mexico

Caroline Dragoo — University of Arizona and
Robert Faris — Harvard University

La Paz, Mexico is working hard not to
turn into Cabo San Lucas, its neighbor to
the south that has been so overrun with
tourism that the city’s charm has been
compromised. La Paz’s 190,000 residents
prefer to “keep it Mexican” and strive

for sustainable growth. The city sits on a
lagoon within a bay on the peninsula of
Baja California (see map). It is growing
so rapidly that most current city planning
consists of reacting to changes. In order to
gain some control of future development
and ecotourism, local officials needed
insight into possible scenarios for growth.
The International Community Foundation
and the Mexican Foundation for
Environmental Education have funded a
project in collaboration with the University
of Arizona and Harvard University to
create scenarios of alternative futures.

The project focuses on modeling the
interactions among hydrology, tourism,
economy, and marine ecosystems (see
diagram, p. 7). Since the processes are
interconnected, the programs that model

6 = May/June 2004 = Southwest Hydrology

T 1

these processes

will be linked. The
goal is to create

an interconnected
model to predict
how growth will
impact each system
twenty years in the
future. For example,
if tourism is
projected to increase,
population also will
increase, requiring
more water,
increasing sewage
releases into the
bay, in turn affecting
marine ecology and
impacting the
fishing industry.

Scenarios of alternative futures will model
several supply variables that determine

the amount and location of land assumed
to be available for development, as well

as demand variables that reflect the
amount of projected population growth
and tourism growth by category (see table,
p- 7). The three supply variables are:

ALL, which assumes all land is open for
development, including currently protected

Location of La Paz,
Mexico and inset of
Landsat image

land; LAW, which assumes that currently
protected land will remain protected,;

and CONSERVATION, which assumes
there will be additional restrictions on
development in areas such as the 100-year
flood plain, regions with high biodiversity
habitat, and high-quality view corridors.
Likewise, there are three demand
variables: BASE, which assumes that the
population will grow as forecast for each
of the three socio-economic levels and that
tourism will grow as forecast for each of
the three tourism types; LOW-INCOME,
which assumes the lowest socio-
economic group will grow twice as fast

as the baseline forecast and that all other
population and tourism groups will grow
as forecast; and HIGH, which assumes
that tourism and population growth for all
groups will be twice as fast as forecast.

Surface and groundwater processes both
impact and are impacted by the growth
scenarios. The region is hurricane-prone,
with a 50 percent annual chance of
occurrence. In 1976, Hurricane Liza struck
La Paz, delivering more than 7 inches of
rain in one day, approximately the average
annual rainfall for the city. In the model
being developed, a hurricane with Liza’s
magnitude will be forecast for each of the
scenarios. Some scenarios assume the city
will have built flood control structures,
others do not.

A MODFLOW groundwater flow model



is being developed to determine the
impacts of demand on the aquifer and
resulting saltwater intrusion. This model is
expanded from other models and studies
developed by the Universidad Autonoma
de Baja California Sur (UABCS). Future
demands, as determined by the nine supply
and demand scenarios, will be imposed on
existing 2004 conditions. For example, a
50 percent increase in domestic use and
agriculture by 2014 will enlarge the cones
of depression around the main well field
and increase salt water intrusion. For each
scenario, a map will show depth to water
table as well as the approximate location
of the saltwater intrusion. The results

will be displayed for 10 and 20 years in
the future.

In May 2004, final results of all modeled
scenarios will be reported to government
decision makers and regional stakeholders.
The goal is for the entire community to
learn about the impacts of growth so they
can make necessary preparations for likely,
or even worst-case scenarios.
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Systems involved in the Alternative Futures study

Demand Alternatives

Least implementation High environmental
degradation & budget

pressure

Most spread
Most impact
Most demand on services

Probable outcome under
moderate conditions

Public policy assumption

Implementation pressure high

Most ‘sustainable’ Social pressure on

High pressure & hardest to

Supply Alternatives

conservation policies implement

For more information, contact Caroline Dragoo at
cdragoo@hwr.arizona.edu.

The HYDRUS2D program Is & finite element moded for simulating the movement of water, heat, and
multiple solses In variably saturated media, The program numerically sobves the Richards' equation
for saturated-unsaturated water flow and Fickian-based advection-dispersion equations for beat and
solute transport. The flow egquatian ncorparales a sink benm o accound for waler uptake by plant
roots. The model includes a parameter optimization aigorithm for inverse estimation of a variety of sod
hydraulic andfor soiute transport parameters. Tha model s supported by an interactive graphics-
basad interface for data-praprocessing, generation of a structuned mesh, and graphic presentation of
the results, The modeling emdonmen| ncludes 8 mesh generator for ungtructured finite element
grids. MESHGEN-20 (hitp:iyphoon, mines edw/softwarepamcsoftydnusd, him)

intemational Ground Water Modaling Center offers a single user license of HYDRUSHLMESHGENZD T > ) T
for $1200, For details, call 5t 303-273-3103 or emal ta igamc@mines edu o around an underground el

IGWMC Shcrt Course
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This Goursa i5 cesigred 1o familiarss paticpans with the panciples and mathematical anabyses of vanabhy-saturabed llow and tRNSEON processes, and
the applcalion of slale-of-1he-ar rumencal codies 10 ste-speci Subsirscs Now and transpor probiems. I e Bught by Rien van Genuchben and Jifka
STk, “Hamds-on" compuler sessions will provde paricipants an opportunity 10 becom: familksr with the Windoss-bassd BETC, STANMOD,
HYDRUS- 10 and HYDALS-Z0 software pacikages. Thir fee or the shod course is $495 befone October 21 and 5595 thensalier

For details & egistration: MipOhphoon mines adu'shor -Coursa’ of conltact WG a1 303-273-3100, igwmcimines ady.
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