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Description of the Study

This proposal describes a project designed to study alternative scenarios for the conservation and urban development for the region of La Paz and Loreto, Mexico.  The project leader would be Carl Steinitz, Professor of Landscape Architecture and Planning at Harvard University, Graduate School of Design (GSD).  The regional-scale interaction of complex ecological, economic, cultural and political processes is a challenging and compelling topic for us, and one in which we believe we can make a substantial contribution.  

The principle objective of the project would be to assist city and regional leaders in deciding the future landscape planning policy for the region. The fragile terrestrial and marine areas of the La Paz - Loreto region are likely to undergo considerable change in the coming years without the introduction of effective regulatory controls: the region is in serious danger of damaging the ecological and economic base upon which it relies today and in the future.  Only a multi-disciplinary, urban-regional scale study can include the range and interaction of factors that will shape the future of the region.

We propose to use the general methodology of our study of Alternative Futures for Coiba National Park in Panama, and that of several other such studies that we have undertaken.  Perhaps the best example is the bi-national study in our recent book, C. Steinitz et al., Alternative Futures for Changing Landscapes: The Upper San Pedro River Basin in Arizona and Sonora, Island Press, 2003.

This framework is well-suited for carrying out a rapid yet comprehensive assessment of the major landscape planning options, incorporating the most important ecological and economic impacts.  This framework builds upon and uses the values and knowledge of the stakeholders, making it an excellent means for fostering dialogue and instigating change.  

The central task will be to forecast land use patterns based on different sets of assumptions regarding the amount and type of pressures facing the region over the next twenty years under different development and conservation priorities and policies. We would design the study to investigate trends and options in urban development, tourism, transportation and infrastructure investment, and their economic and ecological consequences.  The study would assign conservation priorities to terrestrial and marine areas based on habitat, visual and patrimonial criteria.  The economic aspect of the study would focus on the employment and income impacts of different conservation and development alternatives, and possibly include an analysis of potential changes in land values.  

The alternatives taken into consideration would include scenarios that represent maximum plausible development and maximum plausible conservation for the region over a period of 20 to 40 years, as well as additional scenarios that represent less extreme policies, balancing growth and conservation.

We recognize that a multi-scale study may be desirable, one for the region as a whole and one for the urban areas of La Paz.  The ability to do this within the attached budget and time schedule depends principally upon the availability of digital data and of relevant prior planning-related studies.  This is one of several issues which require early clarification as part of the actual design of the study.

As in our study of the San Pedro River in Sonora and Arizona, there are clearly contentious issues to be addressed while planning the future economic and ecological landscape for the region.  The purpose of this study would be to reflect the impact of positions taken across the spectrum, thus the title: “Alternative Futures for the La Paz – Loreto Region.”  Rather than recommending one course of action upon the completion of the study, this framework produces a range of alternatives and articulates the implications of each.  We have found that this method for compiling and presenting of information is more conducive for encouraging better policy decisions, recognizing the necessary political processes that accompany every policy decision.  

We would work closely with Mexican counterparts, both in the design of the study and in providing the content for our methodological framework.  

Data availability is a key factor in the implementation of this methodology.  We would rely on existing data, reports, and expert assessments.  The study would require the acquisition of essential geo-spatial data, such as detailed terrain and land cover data.  The attached memo outlines some of the data priorities.

It is important to recognize the major limitations of the proposed study.  We will conduct this study as a comprehensive assessment of the critical challenges facing policy makers, using GIS methodologies to analyze the major issues, options, impacts and choices at a level that is informative and visual, but not at the level of a multi-year, large budget scientifically-predictive research program.  The informational basis for analysis is likely to include the results of prior scientific studies along with the best estimates and experiences of regional and experts where published scientific knowledge is unavailable.  

One of the strengths of the approach is that it is designed to compile the best existing information and package this information in a format that is easily accessible to policy makers and stakeholders.  In this way, studies such as these can both provide a basis for better-informed decisions and to highlight the areas that require the greatest concern and perhaps immediate action.  One potential outcome is the identification of areas where substantial research programs should be undertaken in the future. 

While scientific knowledge is an important input into solid public policy, this research strategy also provides a framework in which to combine and integrate technical information with local values.  In this way, the approach simultaneously addresses the technical and political sides of the decision-making process, enhancing the prospects for translating the results of the study into concrete actions.   Furthermore, the study approach estimates the future impact of available policy options, rather than creating a hypothetical vision for the future without a clearly specified technical and political path for achieving the same. 

The analytical tools and data developed in the study would provide the basis for future policy analysis and study.  Therefore, one of the study objectives would be to make the tools and data available to appropriate local and regional organizations at the end of the project.   

We propose a conference at the end of the study in the region to present, discuss and disseminate the results.  This conference would serve as a first step towards encouraging future cooperation in implementing conservation and development activities throughout the region.  

We propose to begin work in October 2003, using the first three months to meet with the principal stakeholders, assemble the necessary data and define the scenarios for study.  January and February 2004 would be devoted primarily towards the spatial allocation of the scenarios and elaboration of the impact models.  March would be used to calibrate and run the models, and to meet with counterparts to prepare the final joint-report.  Documentation and preparation of the public presentation would occur in April. The final presentation would be made in early May.   A final bilingual report would be completed in June 2004, with any technical transfer to follow in July 2004.

The Study Framework

The following is adapted from Chapter 3 of our recent book “Alternative Futures for Changing Landscapes.”  It raises some of the questions that must be answered in shaping a study as that which we propose:

The framework for “Alternative Futures Studies” developed by Carl Steinitz (1990, 1993) consists of six questions which are asked several times during the course of a study. In designing a study of alternative futures for an area, the answers – the models and their applications – are particular to the case study. Some modeling approaches can be general, but model parameters and data are local to the place and time of the study as are the issues and options whose consequences are being studied. 

The six questions are:

1.   How should the state of the landscape be described in content, space and time? This

question is answered by representation models, the data upon which the study relies.

2.   How does the landscape operate? What are the functional and structural relationships among its   elements? This question is answered by process models which provide information for the several analyses which are the content of the study.

3.   Is the current landscape working well? This question is answered by evaluation models, which are dependent upon cultural knowledge of the decision making stakeholders.

4.   How might the landscape be altered – by what policies and actions, where and when? This question is answered by the change models which will be tested in this research. They are also data, as assumed for the future.

5.   What difference might the changes cause? This question is answered by impact models, which are information produced by the process models under changed conditions.

6.   How should the landscape be changed? This question is answered by decision models,

which, like the evaluation models, are dependent upon the cultural knowledge of the decision making responsibility is theirs.


Over the course of the study, each of the six questions and its subsidiary questions are asked three times: first to define the context and scope of the work; second to identify the methods of study, and third, to implement the study method. 

First Iteration: Describe Scope

The study process begins with a broad survey of major issues and the physical setting of the study. The six questions framework is used from top to bottom. Existing descriptions and representations of the region are examined and a general knowledge of how the landscape works is developed. Areas of concern, existing plans and policy interventions and their potential impacts, and decision making processes and criteria are investigated. 

Some typical initial questions include:

1.    Representation: 

       Where is the study area? 

       What is its history?  

       What is its physical, economic, and social geography?

2.    Process: 

What are the area’s major natural processes?

How are they linked to each other?

3.    Evaluation:

       Is the area seen as attractive? why? why not?

Are there current environmental “problems” in the area? 

4.    Change: 

       What major changes are foreseen for the region? 

       Are they related to growth or decline? 

       Are the pressures for change from inside or  outside?

5.    Impact: 

       Are foreseen changes seen as beneficial or harmful? 

       Are they seen as serious?  irreversible?

6.   Decision: 

      Who are the major stakeholders? are they public or private? 

      Are “positions” known?  are they in conflict?

Second Iteration: Define Method

In the second stage, the framework is used from bottom to top. 

Designing the methodology for a study of alternative futures involves decisions that are especially complex, and which are most often based on experience and judgment. Some overarching questions, which apply to any planning-related study, include:

º   Who should participate and how? Local  residents, and/or outside experts?

      º   What is the purpose? Scientific advancement? and/or public action?

      º   What is the trade off between faster results and action and possibly better research but  

           later decisions?

      º   Will the study “product” be a single effort or a continuing decision support process?

      º   What is the appropriate cost? How much time, money, and basic research are 

            needed?

Basic to developing the methodology is an understanding of how public and private decisions to change the landscape are made. The issues and the criteria defining acceptable impacts that decision makers and their constituents apply are investigated. Ways of identifying planning and policy choices that may influence future change are identified. Existing landscape conditions must be understood and considered. Structural and functional landscape processes are studied and models are specified. Once the processes are understood, and data needs identified, requirements for data and appropriate means of representations can be identified. 

6.     Decision: 

        What do the decision makers need to know?  

        What are their bases of evaluation? are they scientific evaluations? cultural norms? 

        legal standards? 

        Are there issues of public communication? of visualization?

5.      Impact: 

        Which impacts, how much, where, when, and to whom are seen as “good” vs.    

        “bad”?

4.      Change: 

         Who defines the scenarios for  change? how?  

         Which scenarios are selected? towards which time horizon? at what scale(s)?   

         Which issues are beyond the capabilities of the research models? 

         Are the outcomes simulated, or are they normative allocations?

3.       Evaluation: 

          What are the measures of evaluation? in ecology? in development economics? in 

          politics?

2.        Process: 

           Which models should be included?

           How complex should the models be?

1.        Representation: 

           Which data are needed? for which geography? at what spatial scale? at 

           which classification? for which times?  

           From which sources? at which cost? in which mode of representation?

Third Iteration: Implement Method

In the third stage, the framework is again used from top to bottom in carrying out the study. 

1.     representation, 

2.     process, 

3.     evaluation,

4.     change, 

5.     impact, 

6.     decision.

Data are gathered and represented in a format useful for study purposes. Process models are implemented, and evaluate the existing landscape as a baseline from which to assess impacts of change, a number of Alternative Futures are simulated, and their impacts assessed. Decision makers can then better understand the likely future impacts of their choices. 

Decision making is the responsibility of the region’s stakeholders, from the individual citizen to the Federal level (and in this case study, the international level). In order to make decisions, questions must be asked and answered, and options for choice must be framed and deliberated. The study is shaped to respond to the issues and choices posed by the stakeholders. The Alternative Futures and the results of the assessments of their impacts are presented for stakeholder review and the many decision processes which must precede any major action.

When repeated and linked over scale and time, the framework may be the organizing basis of a very complex study. Regardless of complexity, the same questions are posed again and again. However, the models, their methods, and their answers vary according to the context in which they are used. 

While the framework and its set of questions and models looks orderly and sequential, it is frequently not so in application. The line through any study is not a smooth path. It has false starts, dead ends, and serendipitous discoveries, but it does pass through the questions and models of the framework as described herein before decisions can be made.

Summary of Data Requirements

The specific data needs for this project will be determined in 

consultation with our Mexican counterparts during the initial project 

scoping process.  However, from prior experience the following kinds of 

geospatial data sources have often proven most useful (roughly in 

priority order)

1) A recent digital land cover classification, at Landsat TM resolution 

(30m) or better.  This classification should include sufficient 

vegetation detail to distinguish major ecologically-significant areas 

and form the basis for species-habitat association models.

2) A digital terrain model at 5m or better vertical resolution, or the data to 

generate one.  This should include bathymetric data such as depth soundings.  The onshore data will be used for modeling terrain slope and surface hydrological properties.  The bathymetry will be used to characterize marine habitat.  If digital contour and spot elevation data are not available, it is sometimes possible to generate a terrain model from paper map sources, but this is significantly more costly and time consuming.

3) A digital classification of major land ownership/management zones.  

This should distinguish public and private lands, and major legal 

distinctions within them (for example, national parks coded differently 

than national forests if management practices are likely to vary between 

them).

4) Groundwater data – is there a groundwater model for the region?

5) Surface hydrological data, in particular stream and river centerlines.

6) GIS data on marine habitats, including substrate, reefs or other significant offshore resources.  Ideally this data should come with attributes distinguishing habitat quality, type, or both.

7) Significant political boundary information, such as provinces, city 

limits, etc.

8) Transportation data, especially roads and railroads, with roads 

classified according to functional type (distinguishing large highways 

from gravel roads).

9) Any available regional and local master plans for the area and their underlying assumptions and assessments.

10) Any spatially-specific plans or proposals for infrastructure or zoning changes 

(transportation, water, sewer infrastructure)

11) Soils data, including a link to erosivity coefficients and depth to 

bedrock by soil type and auxiliary data on agricultural soil - crop 

associations.

12) Census geospatial data, at the lowest level of aggregation available, 

including summary population characteristics and population growth rates 

over time.  If these are not available in GIS form, tabular data of the 

same linkable by name to some other GIS coverage.

13) Wildlife and fish habitat associations.

14) Economic and income data.  Employment figures, wage rates, income by sector and income distribution estimates.

In all cases, the more documentation about the processes by which the 

data was developed or acquired, the better.  This is particularly 

important for the classifications of land and reef cover. We would like 

to know the minimum mapping unit used, and map projection information 

for each layer.  We would also like a one-sentence level description of 

any non-trivial classification category (for example, what constitutes 

"primary forest" or distinguishes it from "secondary forest")

Proposed Budget

These numbers are preliminary estimates and are provided only as a guide for assessing the financial requirements for a project of this size.  There are two principal sources of uncertainty in this budget that require clarification, preferably via a visit to the study region.  The cost of compiling the necessary data could be higher or lower depending on data availability.  The budget provided here assumes that the GSD team would need to purchase and compile some of the data required to realize the study.  

This budget also assumes the availability of independently funded counterparts for the study that would assist with logistics for the study and data acquisition, and the active interest and participation of representatives and expects from the relevant public and private institutions.  As a result of this uncertainty, the final budget could be approximately 50,000 higher or lower.
Carl Steinitz

1 month

15,000

Rob Faris

3 months

24,000

Mike Flaxman 

2.5 months

18,000

Kimberly Karish

3 months

15,000

Graduate students



20,000

Benefits @ 25%




14,250

Travel   20 person trips @1,500 per trip

30,000

Data/GIS acquisition



30,000

Computing




15,000

Miscellaneous




 5,000

Total direct costs


          186,250

Harvard/GSD overhead @15%   
            27,938

Total Esimated Budget


          214,188
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