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REMOTE SENSING OF TRANSFRONTIER AIR POLLUTION 
IN THE 

UNITED STATES-MEXICO BORDER REGION 

Laurence Richard Shillito 
B.S., Business Adminstration, University of Arizona, 1972

M.A., Geography, University of New Mexico, 1979

A geographic perspective of the political, legal, and economic 

aspects of transfrontier air pollution is developed and the potential 

usefulness of remote sensing technology to enhance monitoring and 

control efforts is evaluated. The international border between the 

United States and Mexico is the principal reference area for examina­

tion and evaluation of 1) political considerations at international, 

national, and local levels, 2) principles of International Law, 3) 

legal and quasi-legal associations within the border region, 4) eco­

nomic considerations relevant to transfrontier pollution as an inter­

national concern, and 5) fundamental economic relationships between 

the bordering countries. The need for international cooperative 

efforts toward resolution of transfrontier air pollution problems 

was apparent and is basic to the findings of this study. 

A survey of environmental concerns, relative to air pollution in 

the United States-Mexico border region, was prepared and related to 

geographic characteristics affecting the intensity and distribution of 

air pollution problems. An evaluation of the potential contribution 

of the science and technology of remote sensing to aid pollution sur­

vey and control efforts was conducted by a review of pertinent liter­

ature, identification of demonstrated and feasible applications, 

vi 



vii 

and detailed examination of several different types of readily access-

ible photographic and non-photographic imagery. Visual analysis, stereo­

scopic analysis, and electronic image enhancement was employed to deter­

mine the ability of selected imagery to detect air pollution, specifically, 

and environmental concerns, generally. 

Results of the evaluation revealed that photographic images generated 

at aerial and sub-orbital altitudes possessed the best potential for rea­

sonably acceptable mensuration of emission plumes and air pollution sources 

and/or source areas. Orbital photographic images yielded the best over-

all potential for evaluating air pollution dispersion patterns and defin­

ing the geograpnic scope of air pollution problems. 1 on-photographic 

imagery, specifically images generated by the Landsat MSS and the SMS and 

GOES satellites, exhibited potential for use in more sophisticated attempts 

within a controlled and well-funded program. Some suggestions for the 

future application of remote sensing imagery in evaluating transfrontier 

air pollution in the border region and elsewhere are noted. A summary of 

the potential usefulness of the different image types for surveying var­

ious environmental concerns, in addition to transfrontier air pollution, 

was developed. 
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