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The purpose of this paper is to discuss the relationship of urban trans
portation planning to resource conservation-that is, to the protection 
and wise use of the natural resource base. It describes the urban trans
portation planning process as this process is generally carried out in 
the United States today, identifies some emerging principles on which 
this process is being increasingly based, and discusses the implications 
these principles may have for resource conservation. 

The term "natural resource base" as used here is much more broadly 
defined than it might be by a pure scientist. The term is intended to in
clude all aspects of the land, the air, and the water that must be con
sidered in planning for urban development if an environment suitable 
for the well-being of all life is to be created. As such, it includes 
geologic elements, such as water and minerals, and nongeologic ele
ments, such as wildlife and wildlife habitat. It also includes processes 
and conditions, such as slope stability and flooding, as well as extract
able commodities, such as timber and gravel. 

•BECAUSE of its important impacts on daily life and on regional development, trans
portation is one of the most important areas of public policy determination facing public 
officials, citizen leaders, and technicians within the large urbanizing regions of the 
United States. Although large amounts of public capital are available for improving 
transportation facilities and services in urban areas, there are never enough funds for 
all projects proposed and needed. Precisely how the available capital should be 
invested-how much should be allocated to highway facilities and how much to transit 
facilities and what should be the spatial location and capacities of these facilities
involves many important public policy determinations. These determinations must be 
made in view of an urbanizing region that is constantly and rapidly changing and, there
fore, must be based on a comprehensive, area-wide planning process able to objec
tively scale the changing travel demand against existing and proposed transportation 
system capacity. Only within the framework of such a planning process can the effect 
of different transportation system development proposals be evaluated, the best course 
of action intelligently selected, and the available funds most effectively invested. 

The 1962 Federal Aid Highway Act gave impetus to the establishment of the needed 
area-wide urban transportation planning programs in all of the large urbanizing regions 
of the United States. The Act, moreover, provided for an approach to urban transpor
tation planning broad enough in scope to permit the transportation planning programs to 
serve as an excellent initial approach to, and subsequently as integral parts of, truly 
comprehensive regional planning efforts. The large-scale transportation planning pro
grams under way within the large urbanizing regions of the United States today, there
fore, hold a great potential not only for providing sound solutions to the growing trans
portation problems of these urbanizing regions but also, because of the comprehensive 
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nature of the planning process involved, for contributing to the solution of the pressing 
resource and resource-related problems of these regions. The full realization of this 
potential, however, requires some adjustment in the scope of the urban transportation 
planning process and in the depth to which certain of its elements are carried. It also 
requires the eventual integration of transportation planning programs into comprehen
sive regional planning programs. 

Most large-scale urban transportation studies completed to date, while recognizing 
the interrelationships between transportation and land use, have nevertheless developed 
transportation plans without the benefit of land-use plans, relying instead on land-use 
forecasts based largely on extrapolations of past trends in land-use development. It 
is important in this connection to distinguish clearly between land-use plans and land
use forecasts. The former are intended to guide land-use development toward agreed
upon development objectives and are intended to be implemented through public and 
private action, including the regulation of the latter in the public inte.rest through the 
exercise of legislative land-use controls. A forecast implies no such conscious guid
ance of land-use development, but is simply a projection of historic trends to a trans
portation system design year. Thus, transportation studies that rely on land-use fore
casts, instead of incorporating the preparation of land-use plans, consider land-use 
development to be outside the scope of the system being planned. Transportation fa
cilities, however, are an integral part of, and have a major effect on, the physical, 
social, and economic development of an area, and there can be no effective guidance 
of area-wide urban development without full coordination of transportation plans and 
policies with overall area-wide development plans and policies. Transportation plan
ning should, therefore, be an integral part of comprehensive metropolitan or regional 
planning efforts. Transportation systems should also be designed to serve and imple
ment adopted area-wide land-use plans. Newer studies are increasingly recognizing 
this important concept. 

Land use is another important area of public policy determination facing public 
officials, citizen leaders, and technicians within the large urbanizing regions of the 
United States. Although much new urban land-use development is financed by private 
capital, each new increment of urban growth, whether it be a subdivision, a shopping 
center, or an industrial plant, inevitably creates a demand for new public facilities 
and services and requires the investment of public capital in new or improved trans
portation facilities, utilities, and community facilities, and the expenditure of public 
funds for their operation and maintenance. Moreover, the unit of government facing 
these new public investments and increased public expenditures may not al ways be the 
same as the unit experiencing the urban land-use development. Thus, while detailed 
land-use problems may be primarily of local concern and properly subject to local 
planning and control, the aggregate effects of changing land-use activities are regional 
in scope and not only interact strongly with the need for regional utility, recreation, 
and transportation facilities but also exert a heavy demand on a limited natural resource 
base. The wise and judicious use of this resource base, together with the functional 
relationships existing between land use and the demand for regional utility and recrea
tion, as well as transportation facilities, must be major considerations in any compre-
hensive area-wide planning effort. · 

EMERGING PRINCIPLES 

A review of the procedures followed in major urban transportation studies today, as 
well as of the findings of certain national conferences on urban transportation planning, 
indicates that the following principles are emerging as a basis for the sound conduct of 
urban transportation planning programs: 

1. Transportation planning must be area-wide in geographic scope. Travel patterns 
develop over an entire urban region without regard to corporate limit lines. Trans
portation planning, therefore, cannot be accomplished successfully within the confines 
of a single municipality or a single county if that municipality or county is a part of a 
larger urban complex. 
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2. Transportation planning must be conducted concurrently with, and cannot be 
separated from, land-use planning. The land-use pattern determines the amount and 
spatial distribution of travel to be accommodated by a transportation system; in turn, 
the transportation system is one of the singularly most important determinants of the 
land-use pattern. 

3. Not only must transportation planning be conducted concurrently with land-use 
planning but transportation system plans must be based on, and should serve to im
plement, long-range, area-wide land-use plans. Transportation systems, like utility 
systems, should be regarded as service facilities that serve and sustain land-use 
activities. Thus, the planning, design, and construction of transportation systems 
within urban regions can only be purposefully directed within the framework of a long
range land-use plan. Transportation systems designed without the benefit of an area
wide land-use plan can only reinforce existing development patterns, often a self
defeating process when viewed in the larger urban context. 

4. Transportation facilities must be planned as integrated systems. The total 
urban transportation system, composed of freeways, expressways, arterial streets 
and highways, and transit lines, must form a single integrated system over the entire 
urbanizing region, a system that can adequately serve the existing and developing re
gional travel patterns. Each mode of transportation should be assigned that part of 
the total travel demand which it is best suited to carry. The capacities of each link 
in the system, as well as the geographic orientation of the system itself, must be 
carefully fitted to existing and probable future traffic loads, and the effects of each 
proposed facility on the remainder of the system quantitatively tested and balanced. 

5. Both land-use and transportation planning must incorporate the formulation of 
area-wide development objectives. Because planning is basically a rational process 
for establishing and meeting objectives, plans must be designed to guide action pro
grams toward agreed-upon development objectives. Therefore, the formulation of 
area-wide development objectives must be undertaken before the preparation of land
use and supporting transportation system plans. 

6. Both land-use and transportation planning must recognize the existence of a 
limited natural resource base to which both urban and rural development must be prop
erly adjusted in order to assure a pleasant and habitable environment for present and 
future generations. Land, water, and air resources are limited and subject to grave 
misuse through improper land-use and transportation system development. Such mis
use can lead to serious environmental problems that may be very difficult, very ex
pensive, and in some cases impossible to correct. 

THE URBAN LAND-USE AND TRANSPORTATION PLANNING PROCESS 

The foregoing principles imply the application of an urban transportation planning 
process by which (a) entire urban areas and their principal functional relationships 
can be accurately described both graphically and numerically; (b) the complex move
ment of people, goods, and vehicles over highway and transit facilities can be simulated; 
and (c) the effect of different courses of action with respect to area-wide land-use and 
transportation system development can be evaluated. To meet the needs created by 
application of these pr'inciples, transportation planning programs employ a seven-step 
planning process. These steps consist of the following (Fig. 1): 

1. Study organization and design, 
2. Inventory, 
3. Analysis and forecast, 
4. Formulation of development objectives and standards, 
5. Plan design, 
6. Plan test and evaluation, and 
7. Plan selection and adoption. 

Plan implementation, although necessarily a step beyond the planning process per se, 
must be considered throughout the process if the plans are to be realized. The end 
results of the process are not only regional land-use and transportation plans scaled 
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to future land use, travel, and resource demands, and plans that are consistent with 
explicitly stated regional development objectives, but are also the beginning of a con
tinuing planning process that permits modification and adaptation of the plans and the 
means of implementation to changing conditions. 

IMPLICATIONS FOR RESOURCE CONSERVATION 

Each step in the previously described transportation planning process includes many 
individual operations that must be carefully designed, scheduled, and controlled to fit 
into the overall process. Three of the steps merit attention here because of the partic
ularly important implications that proper emphasis on the natural resource base in the 
planning process holds for these steps. 
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Formulation of Objectives and Standards 

As already noted, the formulation of objectives is an essential task to be undertaken 
before plans can be prepared. In order to be useful in the planning process, the objec
tives must be clearly stated and logically sound. They must also be related in a de
monstrable way to alternative physical development proposals. Only if the objectives 
are relatable to physical development and subject to objective test can a choice be made 
from among alternative plans in order to select that plan which best meets the agreed
upon objectives. Moreover, logically conceived and well-expressed objectives must 
be translated into detailed design standards to provide the basis for plan preparation, 
test, and evaluation. 

Any specific development objectives looking toward the protection, wise use, and 
sound development of the natural resource base require the development of supporting 
principles and standards relating to the resource base. This requires a definition of 
the resource base and an identification of those elements of the base that are most im
portant to the development of the particular planning area in question. Common ele
ments of the natural resource base of an urbanizing region requiring careful considera
tion in the planning process would include (among others) soils; mineral resources; 
surface and groundwater resources; wetland; woodlands; wildlife; scenic, scientific, 
and historic sites; and potential park and related open-space sites. 

Specific development objectives and supporting standards, then, must be formulated 
that specifically relate the spatial distribution of rural and urban land uses to soils; to 
lake and stream shorelands; to floodplains; to wetlands; to woodlands; to wildlife habitat 
areas; and to areas having unique scientific, cultural, scenic, educational, or recrea
tional values. The formulation of these development objectives and standards requires 
close collaboration between land-use planners and specialists in the earth sciences, 
broadly defined. It requires, moreover, a realization by both the planners and the 
resource specialists that the objectives and standards set cannot be achieved within 
an urbanizing region without a price. Therefore, in the formulation of objectives and 
standards it is essential to identify the cases in which preservation of an element of 
the resource base is essential and this price should be paid, and also those cases in 
which the price is too high. This identification is a most difficult task and requires a 
broad interdisciplinary approach for its proper execution. Moreover, it defies appli
cation of benefit-cost analyses as a plan evaluation device, for, althou~h it may be 
feasible to quantify the costs and benefits associated with water pollution, for example, 
it is not possible to quantify the costs and benefits associated with the preservation of 
the last remaining bit of natural prairie in an area. 

Because the formulation of area-wide development objectives and standards involves 
many nontechnical as well as technical policy determinations, all objectives and stan
dards should be carefully reviewed and approved by both intergovernmental coordinating 
and technical advisory committees established for this purpose as an integral part of 
the organizational structure for the area-wide planning effort. These committees 
should be composed of the most knowledgeable persons available; and the technical 
advisory committees should be interdisciplinary in composition, including resource 
specialists drawn from public and private agencies having ongoing resource planning 
and management programs in the planning area. 

Inventory 

Reliable basic planning and engineering data collected on a uniform, area-wide basis 
are absolutely essential to the formulation of workable development plans. Consequently, 
inventory becomes the first operational step in any planning process. It is also one of 
the most expensive and time-consuming elements of the total planning program. Em
phasis on the resource base in a planning operation will require the collection and 
analysis of a great deal of definitive information concerning the natural resource base 
and its ability to sustain rural and urban development. With respect to the natural 
resource base, such information, as already noted, must include definitive data on 
surface and groundwater resources; woodlands and wetlands; fish and wildlife habitat 
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areas; existing and potential scientific, cultural, scenic, educational, and recreational 
sites; mineral resources; and soils, as well as the more usually collected information 
on the demographic and economic base, existing land use, travel habits and patterns, 
and utility service areas. 

Again, close collaboration is required between the resource specialists and the 
urban planner, for the inventories must be designed to provide information that is not 
only pertinent to, but readily usable in, comprehensive planning operations. Thus, 
s oil surveys must be adapted not only to provide definitive information on the detailed 
occw·r en e of soil types within the planning a r ea and on the physical , chemical , and 
biological properties of each of the soil types, but a l so to provide interpreta tions of 
these properties for l and- use and public facilities planning purposes and to provide 
suitability ratings for specific land-use planning and engineering applications. The 
resource inventories must not only provide definitive information on the natural re
source base of the area but mus t identify existing and potential problems a s s ociated 
with that base, such as flooding, s urface and groundwater pollution, and ear thquake 
hazards. 

It must be r ec0gnized by the res our ce specialist that the planner is concerned not 
only with the properties of the various elements of the resource base and with the in
terpretation of these properties in terms of suitability for various land uses but also 
with the spatial distribution of these properties, their areal extent, and their location 
with respect to other factors influencing development, such as existing land use, utility 
service areas, accessibility patterns, and transportation service levels and areas. It 
must also be recognized that the necessary information about the natural resource base 
may be used either graphically-for example, to show how soils having various prop
erties are distributed relative to each other, to other elements of the resource base, 
and to existing land uses-or quantitatively-for example, to determine the total area 
covered by soils having certain properties. Therefore, the resource data must be 
readily translatable into the two forms in which they are to be actually used-graphic 
and numeric. 

Plan Design 

Plan design comprises the heart of the planning process. The most well-conceived 
objectives, the most sophisticated data collection, processing, and analysis operations , 
and the most accurate forecasts are of little value if they do not ultimately result in 
sound development proposals. Two points of attention should be noted with respect to 
the effect of a natural resource conservation approach to plan design. First, if elected 
officials are to participate a ctively in the planning process-and such participation is 
essential to successful planning and plan implementation-then these officials must be 
presented with meaningful choices. This requires the preparation of alternative plans 
and the evaluation of the probable effect of each of the alternative plans on the re
source base. 

Second, if sound and lasting solutions are to be found to natural resource problems, 
it must be recognized that these problems are inextricably related to land use. Thus, 
plans for the protection and wise use of water resources, for example, must be de
veloped out of various combinations of land-use patterns and water-control facility 
arrangements. With respect to land use, the plan design problem consists essentially 
of determining the allocation of a scarce resource-land-between competing and often 
conflicting demands. This allocation must be accomplished so as to satisfy the aggre
gate needs for each land use and comply with the land-use development objectives 
agreed upon, including those related to resource conservation. 

Important aspects of the land-use planning process that may affect resource con
servation include the identification of "developable" land areas within the planning re
gion, based on a careful analysis of the soil and bedrock geology of the area, identifica
tion of the perennial stream network and watershed pattern, identification of the quantity 
and quality of the surface and groundwater resources, and delineation of the areas sub
ject to special hazards to life and proper ty, such as earthquake shock or flooding. Par
ticularly important with respect to the rela tionship of the natural features of an area 
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to its development is the concept of the environmental corridor. The environmental 
corridor may be defined as an elongated area that encompasses the most important 
and highest quality elements of the natural resource base, including the best remaining 
surface water, woodlands and wetlands, wildlife habitat, and scientific and cultural 
sites. Failure to protect these environmental corridors from improper land use and 
transportation system development must ultimately result in the loss of the remaining 
prime potential park and open-space sites, deterioration or destruction of the best re
maining wildlife habitat, further encroachment of urban development on the natural 
floodways and floodplains of the perennial streams and watercourses, loss of water im
poundment areas and reduction of groundwater recharge, loss of the largest and best 
remaining woodlands, and continued deterioration of surface water quality. 

Finally, the area-wide land-use and transportation plans produced, while confined 
to those functional elements that have area-wide significance, should be prepared in 
sufficient detail to provide a sound basis for plan implementation. This means, for 
example, that floodways and floodplains must be delineated with sufficient accuracy 
and precision to serve as a basis for the exercise of land-use controls and for the 
public acquisition of floodway and floodplain lands for park and parkway purposes. The 
preparation of such definitive plans is essential if state and local officials are to bring 
the full weight of plan implementation devices at their disposal to bear upon the pro
tection and proper use of the resource base. 

CONCLUSION 

The need for our society to be concerned with resource conservation is probably 
greater today than ever before. This need grows, as does the need for area-wide 
planning, out of the unprecedented population growth and urbanization being experienced 
by our nation today. Increasingly, conservation efforts will have to be focused on the 
large urbanizing regions of our country and will have to become concerned with the 
quality of the environment being created by the ever-increasing area-wide diffusion of 
urban development over large areas of the earth's surface. Area-wide land-use pat
terns have, to date, been dictated largely by economic expediency and have failed to 
recognize the existence of a limited resource base to which urban, as well as rural, 
development must be carefully adjusted if a steady deterioration in the environment 
is to be avoided. If increasing area- wide urbanizaiion is tu wurk Ior the benefit of 
man and not to his detriment, adjustment of such urban development to the ability of 
the resource base to sustain and support it must become the major development objec
tive for urbanizing regions. The attainment of this objective must begin with planning, 
and the forefront of the resource conservation movement must increasingly concern 
itself with planning activities. From a resource conservation standpoint, planning on 
a comprehensive, area-wide basis thus becomes increasingly essential. 

The urban transportation planning programs under way in most of the large urbaniz
ing regions of the United States today provide an excellent opportunity to prepare land
use, as well as transportation system, development plans that incorporate as integral 
elements proposals for the protection and wise use of the underlying and sustaining 
natural resource base. Full utilization of these opportunities will, however, require 
some adjustmentinthe scope of the urban transportation planning process as generally 
carried out today, in the depth of certain of its elements, and the eventual integration 
of transportation planning programs into comprehensive regional planning programs. 
It will also require the development of much closer working relationships betweeen 
urban planners and resource specialists than exist today. 




