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we delimit the boundaries of a city, for example,
we make some fmplicit assumptions about how
large the community is likely to become in the
future. Most of these assumptions have proved
to be woefully erronecus in the past, with the
result that many metropolitan areas in the world
are underbounded. The actual settled area and
functional community far exceed the boundaries
of the central city. Because metropolitan areas
are now composed of scores of small munici-
palities in addition to the central city, area-
wide problems cannot be effectively attacked.
Each political unit keeps its own interests fore-
most in its collective consciousness, to the detri-
ment of area-wide considerations and to the
long-range detriment of the entire metropolitan
commumity.

Morecver, rather than making it easy for
central cities to remedy such problems by an-
nexing adjacent areas as they are settled, govern-
mental structures make annexation exceedingly
difficult if not wholly impossible. It is bad
cnough that many of our spatial, organizational
decisions are made on the basis of inaccurate and
shortsighted assumptions about future mobility
and ranges of interaction. What Is worse,
however, is that many of our spatial systems
preclude changes to accommodate new con-
ditions, Hardly ever is the capacity for change
inherent in a system or steucture. This is best
seen in government, where areal units are
particularly sacred once they have been estab-
lished, even though they may later become
serious obstacles to the solutions of contemporary
problems. But temporal lags are alse evident
in other areas of life. In the United States
during the 1930s and 1960s the family farm—
which was often inefficiently small and under.
capitalized-—was a sacred cow which could not
be publicly criticized without serious reper-
cussions.

The challenge which confronts us now and
which will continue to chalienge us is to design
gpatial structures which can adapt to changes
because they are designed fo accommodaie change.
It is true that our government structure containg
provisions for change, but such provisions are
ineffective. Changing the spatial structures of
existing govermment systems always threatens
the jobs of some of the politicians who must
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make the final decisions about change. This
being the case, politicians have a vested interest
in not changing the system 5o long as they wish
to hold their jobs. Consequently changes in the
spatial structure of government are rare. A series
of Supremme Court decisions was required to
force most state legislatures in the United States
to abide by the legal requirements for legislative
redistricting contained in state constitutions,
Minnesota, for example, had not redistricted
since 1910, and did so in the 1960s only under
Federal Court order, despite the fact that the
state constitution required the legislature to be
redistricted every ten years.

The dangers of maintaining obsolete spatial
structures are evident in the present plight of
metropolitan areas. Because state legislatures
refused to redistrict after 1900, or even earlier
in some cases, central city populations were
never adequately represented in most state
legislatures. Large-scale agglomeration of
population into cities between 1880 and 1960
left rural legislative districts progressively
overrepresented and urban areas increasingly
underrepresented in state legislatures. By 1965
it was not at all uncommon for a legislator
from an urban district to represent twenty
times the number of people that elected a legis-
lator from a depopulated rural district. Yet both
legislators had an equal vote and voice in decid-
ing state policy. As a consequence of such im-
balances, the problems of central cities received
very little attention at the state level over the
last six decades.

To compound the tragedy, the redistricting
carried out In the mid 1960s does not promise
to alleviate urban problems to the degree one
might think. Adhering closely to the one man-
one vote principle, redistricting plans correctly
give most mctropolitan legislative votes to
suburban areas, where the bulk of the popula-
tions of many metropolitan areas now reside.
While this is morally and politically com-
mendable, it does not help alleviate the plight
of central cities. The suburban legislator’s first
loyalty is to his suburban electorate, and not
to the central city where the problems of a
metropolitan area are most critical. Thus the
central cities of metropolitan areas have never
been effectively represented in the state legisla-
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tures of the United States. Inflexible spatial
structures and wvested interests operated in
concert virtually to disenfranchise central cities,
and present philosophy makes it unlikely that
they will acquire greater political muscle in the
future, How much this lack of representation
has contributed to the existence and persistence
of present urban problems is difficult to say, but
we think it probably has made a significant
contribution. Had central cities been adequately
represented during the last six to eight decades
when present urban problems were in embryonic
siages of development, it is possible that many
of thern would not be as serious as they are now.

The problems produced or apgravated by
obsolete spatial structures are going o become
immmensely more serious as we move from metro-
politan to megalopolitan scales of urban
organization. Devising sohations to the problems
of any metropolitan area unfortunate enough to
lie astride a state houndary has usually been
much more difficult than the problem of dealing
with a metropolis located in a single state. Yet
ancther independent unit of government
became involved, and yet another recalcitrant
legislature had to be convinced that urban
problems were worth worrying about. As we
maove toward megalopolitan urban organization
on the scales of Boswash and Chipitis, state
boundaries—which are much more sacred than
legislative boundaries were before 1965—may
become ever more serious obstacles to the solu-
tion of megalopolitan problems. Our coustito-
tion pives states the power to subdivide, and
new states can be formed from portions of two or
more existing states. But such changes require
the consent of all the state legislatures involved,
and given the vested intercsis in the existing
spatial structure of state governments, change
along these lines is virtually out of the question,

What we need in advanced, mobile nations
like the United States is an entirely new philos-
ophy of governmental spatizl organization
which has a built-in capacity for changes in
areal units—an inherently adaptive spatial
structure, Onc way we might organize the
political space of the nation in the future is
suggesied by the map of third order nodal
regions (Fig. 15-3}. We could abolish all existing
states and set up twenty-three new govern-
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mental units in accordance with the twenty«
three existing fumctiona!l regioms. To most
of you this will sound preposterous, but let us
consider some of the advantages of organizing
political systems on the basis of actual spatial
behavior. An underlying assumption in estab-
lishing areal governmental units is that a
community of interest exists or will exist among
the people within the unit, and that this cornmon
interest Iz stronger than attachments to places
outside the region for most of its inhabitanis.
While such a description may have been ap-
plicable to existing states at one time, this is
certainly no longer the case. Maps of nodal
regions reflect existing communities of interest,
not only in the spatio-economic, but often in the
cultural sphere of life ag well. Obviously, these
communities of dominant spatial behavior cut
across state lines in many cases and include
several states in others,

Pennsylvania, for example, Is split into four
major reglons by the four metropolitan arcas
whose hinterlands extend into the state, Western
and Central FPenngylvania focus on Pittsburgh.
The north is tributary to Buffalo with the
exception of the Erie cormer, which could just
as well belong to Ghio so far as most Pennwyl-
vanians (Erie residents included) are concerned.
The east focuses on Philadelphia, By contrast,
several entire states and parts of states focus on
Denver. Peoples® foci for goods, services, and
nformation  strongly veflect their primary
lovalties, In most parts of the nation, nodal
trade regions form far more coherent areal
units and communities of shared interests than
do states, which retain what force they have as
cohesive units of interest largely through inertia
and historical precsdent.

The principle that governmental regions
should be based on actual, changing com-
munities of interest zould be applied at lower
political levels also. We could replace existing
county govermmnents in many areas where
counties are small with areal units focused on
powerful trade centers. Often these regions would
be compesed of several existing counties. Given
modern transportation and communications
technology, there is no reason why this enlarge-
ment shonld cause any particular difficulties.
Law enforcement agencies, library services,
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FIGURE 15-3

Third-order nedal regivns in the United States in 1960 (after unpublivhed work by Borchert,

and citizens themselves are all immensely more
mobile now than they were in 1900 or 1830.
Yet in many states changes in county boundaries
since then have been negligible, Unlike systems
which operate in the private sphere and roust
rationalize their structures to accord with
changing technology or accept smaller than
* maximum profiis, there is no compelling
incentive for governmental units to take advan-
tage of improvements in space-adjusting tech-
nigues and time-space convergence. Most areal
units of government at any scale we wish to
examine reflect assumptions about movement
technologies and the sizes of communities of
interest which were valid from fifty to over a
thousand years ago.

If adequate government i to be provided,
provisions for change must be incorporated into
the basic design of the system, Censuses will be

5

technologically obsolete in a couple of decades,
since we will soon be recording census data on a
continuing basis. We will probably continue
to have a decennial “census” because the re-
guirement that we do so is written inte our
Constitution. But with or without censuses, every
ten years would be a reasopable interval between
adjustments of the boundaries of local, regional,
and “state” governments to reflect whatever
changes in communities ofinterest have occurred
in the previous decade. If boundaries of funce-
tional regions had ramained stable or neatly so
during the periad, no changes would be
required, If, on the other band, éne growing
center had been expanding itz trade area and
influence at the expense of a declining center,
governmental boundaries would be adjusted to
reflect the fact that some locations had shifted
their allegience to a new center. Such a system
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should be designed to be as flexible as possible.
‘When Boswash, Chipitts, and Sansan reach true
megalopolitan  stature, for example, our
governmental structure should contain provi-
sions which will allow them to erect megalopoli-
tan governmental units if they are required.
Changing boundaries might create some prob-
lems, but with more standardized govern~
mental units these should not be serious. The
populations of states are not constant in any
case. Each state has a high “turnover” of popula-
tion because of the mobility which is charac-
teristic of American life,

Bome of the ways such problems of delimiting
boundaries and choosing centers could be
handled were reviewed in Chapter 14 when we
discussed the spatial structure of administrative
functions in seuthern Ontario. There are cer-
tainly significant methodological and theoretical
probletns which geographers would have o
solve if we were to adopt such a self-organizing
systern. of government. But the major problems
are not fechnical; they are philosophical and
educational. Most people are not comfortable
with the pace at which the world s changing
and with change itself. Their constant referentin
evaluating present policy and its implications for
the future is the past. 8o long as people continue
to concentrate on a past which hag been filtered
through their memories, inherently adaptive
spatial structures cannot be established, Spatial
structures with the capacity for change and
evolution built into them are antithetical
to traditional definitions of “stability,” with it
emphasis on wholesale carryovers of ways of
life and patterns of behavior from one genera~
tion to the nest.

In the specific realm of government, there are
other possibilitics which can be considered for
the long-term future. Somewhere between the
attainment of megalopolitan levels of organiza-
tion and Ecumenopolis, nations like the United
States will reach the nationopolis stage, the era
of the national functional city. Will new inter-
mediate levels of government be appropriate for
this period of technological development?
If time- and cost-space convergence succeed
in creating a national eity, why not run the
nation as a city? It will be possible, for example,
to run the nation-city of the future as a pure
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democracy if we wish to do so. When decisions
are to be made, citizens could vate electronically
on ecach important issue after sufficient time
has been allotted for experts to present the
advantages and disadvantages of adopting or
rejecting some proposed policy or course of
action, Frequent referenda on major issues and a
pure democratic form of government would
create considerable problems of their own, But
might not such a form of national government
be appropriate to the middle of the twenty-first
century when the averags citizen will probably
have an education equivalent to today’s Ph.D.?
Our experience with department stafl meetings
leads us to think that actually agreeing on any
course of action in such a system would be
difficult, if not impossible. But such alterna-
tives, unrealistic as they may appear to us, are
worth thinking about and conceivably worth
advocating., To the extent that we fail to think
imaginatively now about possible and probable
future consequences of today’s decisions, our
children and grandchildren will be cursed
with intractable, inflexible spatial and social
structures similar to these which now plague us.
Perhaps whenever we make group decisdons
about matters with long-term implications, we
should include an individual with voting power
to represent the generations of the future who
are not yet here to advoeate their own interests,

“Stability” will have to be redefined in our
rminds so that it is equated with changing condi-
tions, In the foresecable future, change in all
reabms of life will be the normal state of affairs,
and stagnation will be abnormal. This being
the case, traditional notions must be reversed
and we shall have to accommodate ourselves to
the idea that change is natural and desirable,
Onece our society has crossed this intellectual
threshold, we will have surmounied the major
obstacle to designing inhevently evolutionary
spatial structures.

It seems fairly obvious to us that time-
cost-, and N-space convergence are going to
produce an “everywhere” world sometime
within the next century. Whether people choose
to follow the dominant trend and agglomerate
in the megalopolitan areas of Ecumenopolis,
or whether they choose to utilize the techno-
logical capabilities of tomorrow’s communica-



570

tions facilities to their maximum extent and
enjoy the amenities of low density isolation in
absolute space will not make too much differ-
ence. In relative space, everyone who wants to
participate in the Ecumenopolitan system will
have access to do so through the commmunications
and transportation systems we shall have at our
command. In a few decades, intercontinental
weekend jaunts will become as common as
weekend trips to adjacent metropolitan areas
or weekend homes are today, and worldwide
electronic commmunications behavior will become
identical to contemporary intrametropolitan
intercommunicatiosn,

In our attempts to anticipate what the spatial
structure of the future will be like, it is important
that we pay close attention to existing metro-
politan arcas and the behavior of people within
them. Today's cities are spatial models of
tomorrow’s world, spatial Jaboratories wherein
we will perfect the space-adjusting techniques
which will be applied to more extensive areas to
produce the Ecumenic city. Cities and urban
areas are the {froatiers of spatial organization,

It is precisely because the city is the spatial
model of the future and our spatial laboratory
that today's urban problems are so critical and
deserving of attention. In the same way that
man's ability to organize space in the city is an
index of his ability to organize the surface
of the earth in the future, his ability to solve
the social and physical problems which now
afflict the world’s cities is an index of his ability
to solve or prevent the Ecumenic social problems
of the fiture. There is much we can learn about
building Ecumenopolis from existing metro-
politan arezas.

In the final analysis, we have no choice but
to learn these lessons well if horrendous human
dislocations are to be avoided, Urban, metro-
politan, and megalopolitan areas are land use
techniques, They are human artifacts produced
by our technology, Whether we like to admit
it or not, man is a prisoner of the technologies
he has created. The metropolis and megalopolis
are the most suceesssful kinds of land use man
has yet devised. They are spatial technologies
which can support more people, at higher
levels of living, than any other alternative.
Like all species, man tends to expand to the
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carrying capacity of the ecological niche he
occapics, Man is somewhat unique in that he
can create his own niches, but the basic principle
remains the same. Having created megalopolitan
niches, we have expanded ouwr numbers to
take advantage of the increased carrying capacity
they provide, and now there is no turning back,
If, for some reason, metropolitan and megalo-
politan areas suddenly bhecame uninhabitable,
there would be no alternative for almost half of
humanity but to die. There is no alternative
land use technology which could support the
hundreds of millions of people now living in
cities and urban regions, And given the prospect
of a doubling of population by the year 2000,
there is no way to go but forward with the
ecumenopolization of the world. Even Zero
Population Growth, a social goal which is
rapidly becoming popular in many circles today,
woukl not-seriously retard the development of
Ecumenopolis. As we noted earlier, it s our
communication and transportation technologies
which are taking us toward a single, functional
world community. The evolution of what
Marshall McLubian has described as the “global
village” depends only slightly upon the number
of peeple which will inhabit it.

THE FUTURE OF GEOGRAPHY

Today’s geography is, as we saw in Chapter
3, an outgrowth of the geographies of the past.
Stmilarly, the geography of the future will be
built on the foundations of the theory and sub-
stantive knowledge we develop today., Geog-
raphers-—like all other scientists—tend to in-
terpret experience in terms of the dominant
themes of the societies in which they live. This
hurnan habit of viewing and interpreting the
world through the lens of the dominant ethos
of each era makes it possible to explain past and
present geographies, and enables us to make an
educated guess about the kind of geography
which will evolve in the next several decades.

The Persistent Spatial Organization Theme

When Western man broke away from his
previously sedentary existenice, both in the an-
cient world and then later inx the era of Furopean
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exploration and discovery, the highest priority
was given to locating spatial data on maps. As
peoples’ activity spaces ang information fields
expanded to embrace new worlds, the amount
of spatial data to be organized and recorded
grew rapidly. Until A.p. 1900, most geographers
were primarily concerned with answering
guestions like “where?” and “what is where?”

That people asked such gquestions presup-
poses that they had some contact with distant
places. But even though the modern mobility
revolution had begun in the West in the fifteenth
century, most mea in most places could not
actually visit distant places until the land trans-
portation barrier was broken by the diffusion
of railroads in the latter half of the nineteenth
century. By the beginning of the twentieth
century Western man had attained a very high
degree of mobility. Even though a great deal of
isolation still existed by today’s standards, most
of the places people in advanced nations wanted
to visit could be reached with a speed and con-
venience unthinkable a century earlier.

In the same way that communications media
fascinate us today, ninsteenth-centary thinkers
were enthralled with the transportation systems
their century created. A book Iike Jules Verne's
Around the World in Eighty Days could only have
been written in the late nineteenth century.
Similarly, the geographical literature of the late
nineteenth and early twentieth centuries devoted
considerable attention to transporiation and its
consequences. Probably the best indication of
the ways transportation provided satisfactory
explanations of human spatial activity is found
in Friedrich Ratzels works.

Ratzel's greatest contribution to geography
is the concept of relative location. The notion
that the locations of places are constantly
changed by transportation and communication
media permeates his works, By becoming in
creasingly mobile, man greatly increased his
capacity to change the centrality of places. What
codsted or occurred at a given place was no
longer determined by site factors, but rather by
the actions of people. The Suez Canal changed
the castern Mediterranean from an isolated
backwater into one of the world’s most critical
nodes; railroads created boom conditions in
places they connected and condemned those
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they bypassed to isolation and stagnation. By
the end of the nincteenth century, the human
geography of the earth was largely under con-
trol and attempts to explain areal variation in
humax activities over the earth’s surface took
this fact into account. Geographers explained
the locations of things by referring to culturally
created places, and they explained the ereation
of places by referring to social, political, and
{especially) economic principles of behavior,
all of which operated through the medium of
transportation.

As the world grew more closely knit during
the first hall of the twentieth century, such
explanations continued to provide satisfactory
answers to the questions geographers asked. The
dominant theme in geography for thelast seventy
vears has been the description and explanation
of spatial organization, Tmportant phenomena
(often economic, but political, social, and cul-
tural as well}, were observed to be distributed
differentially in space, and the availability or
absence of transportation media and the effect
they had were the explanatory variables cited
to explain areal variation. As a single, functional
world system developed in the first half of the
twentieth century, more and more attention was
devoted to spafial interaction—the dynamic
dual of the spatial organization of apparently
static distributions—but the explanatory vari-
ables remained the same, Culturally created
locations and mobility processes enable us to
account for the areal variety we experience.

We think geography is now on the threshold
of a shift in explanations, a shift which will not
alter the geographer’s traditional concern with
spatial structure and process, but a shift to a new
set of explanatory variables more in harmony
with the ethos of society and technology in the
last quarter of the twentieth century. Ratzel
could pot formulate the notion of relative loca«
tion and call attention to its importance wuntil
the transportation revolutions that created rela.
tive locations were in full swing, Similarly,
contemporary geographers could not formulate
a geography of spatial organtzation and interac-
tion until further progress had made the world
{or at least large portions of it} a single interact-
ing system. Transportation and relative loca-
tion have dominated our thinking and explana-
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tions up to now because they were indeed some
of the most impertant elements of social, eco-
nomic, and political life. An economy and society
which gains jts livelilood by producing goods
and services must possess integrated transporta-
tion systems, Transportation is literally the
lifebloed of the society engaged in secondary or
tertlary activities,

But advanced nations are now reaching post
industrial stages of economic development, and
guaiernary activities and enterprises are the
growth industries of today and tomorrow.
Quaternary socleties arve organized around
flows of information and ideas. Increasing
numbers of people are engaged in the genera-
tion, trapsmission, processing, and dissemina-
tion of information and knowledge of one kind
or another. And becaunse of the ease with which
information and ideas can be transmitted,
relative location is now becoming less important
as an explanatory variable.

Up to now, we explained the locations of
things by constructing explanatory narratives
which concluded that the phenomena in ques-
tion had to be where they were (or at least it
was better for them to be there) in order for
men o have access to some natural or coltural
resource or set of resources. When differences
in accessibility to such resources existed, seme
places were good places to do particular things
and others were not. Places determined the
locations of activities by virtue of their locations
within interagtion systems, Such explanations
are not confined to the economicrealm of human
activity. When we explain cultural variations,
we tend to look at place and location as deter-
minants of the quality and guantity of infor-
mation received, and therefore of cultural, social,
and political organization.

In the last quarter of the twentieth century,
information will be the primary resource to
which producers must have access, Data and
ideas are rapidly becoming the lifeblood of
economic, social, and politieal activities, and
as our comtnunications technologies continue
to make all information actually or potentially
ubiquitous, the traditional relationship between
location and information is being reversed.
Whereas the location of peopie once determined
the information they received, information now
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determines the places where peaple choose to be,
People are now able to choose among a larger
and larger number of places, and often their
choice is constrained only by those possibilities
of which they have knowledge. A person who
wishes to work as a craftsman in a steel mill has
a limited number of locational options., But
sermeone who wishes to be involved in informa-
tion processing can do so at an irnmensely
. larger array of places, A business executive, for
example, car amd does change locations and
jobs mouch more easily than the stselworker.

The isotropic information surfaces which
modern  comununications  technologies are
rapidly creating reduce the importance of
relative location as an explanatory variable.
Explanations of continued migration to Cali-
fornia cast in terms of relative Iocation are not
very satisfying. People go to California because
they want to. The fact that they can make a
good living there makes migration possible, but
such economic considerations are only necessary
conditions of migration; they are not sufficient,
Peoples’ desires for & more pleasant physical
milien and a more hedonistic social euviren-
ment are more o the point. California is, after
all, rather poorly located in terms of accessibility
to the rest of the national systen.

By producing complete time- and cost-space
comverpence and thus annihilating  relative
location with respect to Information, communi-
cations technologies will set men free o give
aesthetic and emotional criteria primary con-
sideration in making spatial and locational
choices. People will be able to live where they
wish for as long as they wish. Whatever the
form and density of Ecumenopolis in ahsolute
space, it will be a single place in relative, func-
tional space, and for that reason many if not
maost people will enjoy complete mobility within
it.

The geography of the future is the geography
of human choice, for human preference for
experience will create the spatial organization
and spatial interaction of the future. Geog-
raphers will continue  be vitally concerned
with the organization of structures and processes
in space, but the explanatory variables involved
will change considerably. Greater concern with
amerity environments, with the cqualities of
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locations and regions as places to live, will
produce a more environmental, more regional
geography than exists now.

Practicing a geography in which human
preference plays a dominant role will be ex-
tremely complicated and challenging, far more
difficult than today’s or carlier geographies.
The complexity of a world crganized in response
to traditional locational principles is, indeed,
congiderable. But the intricacy of 2 world in
which people are freed from economic locational
constraints and the tyranny of distance will
make taday’s spatial organization appear child-
ishly simple. Giving buman preference free
reign will produce a world with greater areal
differentiation than has ever existed before.

The fact that choice will become a dominant
theme in the geography of the future does not
mean that those of us with more contemporary
viewpoints and models of the world will be
unemployed. A necessary condition of Ecu-
menopolis {or Ecumenhedonopokis} will be the
existence of highly ratienal and efficient com-
munication, transportation, and other life sup-
port systerns, Those who prefer to investigate
the spatial implications of traditional social,
cconomic, and political principles will find
plenty to keep them busy. Designing a least-
cost communications or transportation network
to serve a world in which existing constraints
on people’s locational behavior have been
grsatiy relaxed or completely eliminated will
require very sophisticated analytical, predictive,
and creative skills. As consumers of goods,
services, and places, the inhabitants of Feou-
menopolis may live in an sotropic workl, As
producers, they will confront the fact that
rationally organized space-adjusting systemns are
needed to create isofropy. Within any social
science like geography, then, more diversity of
philosophy, method, and problem application
will exist in the coming decades than now exists.

The Geography of the Future

The diversity of geography will increase, but
the Amdamental core of locational questions
which have given unity to the discipline through-
out 2,000 years will continue to be asked in the
future. The basic questions about where things
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are and why things are where they are will still
be at the core of geopraphical inguiry as we
continue our third millenium as a distinct sci-
ence. Chaestions will shift from those about where
things are or where things have been to a greater
concernt with where things ¢an be and where
things skowld be, but the fundamental concern
with explanations of location will persist,
Geography will continue to be an explanatory,
predictive, and prescriptive science, concerned
with the location of things and people in space.
Even complete N-space convergence will not
eliminate man’s passionate concern with the
spatial and locational dimensions of his exist-
ence, nor will it eliminate the spatial diversity
which provokes that concerm.

Thus geography will grow out of its past, but
this growth will be much more than an exten-
sion of its previous work. All disciplines build
upon their pasts, but they also change direction
and empbasis. Geography, too, must develop
beyord what previous generations have done.
Geographers will increasingly be expected to
practice preventive spatial medicine as we
move towards Ecumenic levels of spatial organi-
zation. As the single world city continues to
evolve and grow, its spatial structure will re-
quire continual manipulation to alleviate prob-
lems which are arising and to prevent others
from developing. Systems as complex and vital
as megalopolitan regions and Ecumenopolis
must constantly be monitored to detect dis-
turbances the instant they appear or, preferahly,
in advance of their appearance. Just as cancer
is easier to cure if it is detected almost as soon
as-it starts, the spatial problems of Ecumenopolis
will be much easier to remedy if they are caught
early.

Controlling an advanced society is in many
ways analogous to driving a powerful auto-
mobile. Up to now, it seems, we have been
content to drive blindly into the future at full
throttle, We try to repair the consequences of
the inevitable accidents only after they have
occurred, which i, of course, too late. We are
now coming to realize that it would be much less
expensive and travmatic in both the short and
long run to start driving defensively and thus
avoid social, political, and econamic “accidents.”
By specifying the alternative futures which may
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result from acting or not acting on current
opportunities, geographers can belp their
societies avoid some of the more serious problems
which will surely develop in the absence of
such a defensive approach to the future.

Geography maost become 2 more future-
oriented science than it has been in the past.
What has happened in the past is certainly
important, for the past is what we can explain,
and the spatial processes and structures we can
explain are those about which we can make
predictions, But ineressingly the emphasis in
geography will be on explanation of past and
present experiences as a key to the future, not
as an end in itzell, We do not intend to criticize
the present focus on explanation of past and
present, for it is necessary and productive.
QOur point is that if the world doubles and
redoubles its numbers, and if man’s spatial
artifacts grow immensely more complex than
they are now, we shall have no choice other
than to study and structure the future more
than we do now.

We mentioned earlier some of the dangers of
soerstructuring the future. The giant reptiles
of the Pennsylvanian geological era were too
rigid to adapt to rapidly changing conditions,
and consequently they perished. It is for this
reason that we are wary of long-term plans and
planning, and even more chary of the invelve-
ment of geographers in this process. Qur own,
predilection is to try to keep geography focused
on what can be, on the range of possible spatial
futures which can be built upon the foundations
of the present. We cannot aveid thinking about
what should be, of course, for when we have laid
out an array of possible futures which are the
consequences of present spatial alternatives, 2
rhoice among them must still be made, But we
feel that this choice should not be made by
geographers, by architects, by professional plan-
ners, or by any other special interest group.
Ultimate choices among possible futures should
be made by an informed eclectorate or their
representatives, after a variety of options have
been presented, criticized, and evaluated.

Building this kind of self-adjusting capacity
into our political, economic, and soclal decision-
making processes will not be easy. It will require
that’ geographers and other social scientists
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convince people that the future 5 worth
thinking about, and to do that we must eliminate
our existing bias toward the past. This, we
believe, is the great challenge of the next three
decades for the soctal sciences. Geographers must
help produce spatial structures and systems
which are not technology-specific, but which
are inherently adaptive and flexible. Decision
processes must be so designed that we can walk
the thin line between spatial overplanning and
spatial chaos. There & no greater challenge
and no more worthy task than making spatial
and locational change a natural, stress-free pro-
cess.

For the science of spatial organization, the
prospects over the next several decades are
thus very exciting. Our ideas about spatial
events in the world will assume new Importance
because of the rapidity of change. We usually
talk about theory and reality as if they were
separable, but it iz increasingly apparent that
theories create reality. The things which we
recognize as existing—actually or potentially—
are those things which fit into the theoretical
frameworks we bave created. Price indices and
unemployment data are parts of our economic
reality because we have created theoretical
structures which require their existence. Before
they became theoretically important, price
indices and a host of other cconomic indicators
did not exist. Because they de exist now, we
can formulate alternate futures and specify
precisely their widely different economic char-
acteristics,

Similarly, a spatial hierarchy of central
places did not exist for any practical purposes
until Walter Christaller created a theoretical
framework based on his ohservations of such
a hierarchy. Because they exist within central
place theory, thresholds, ranges of goods and
services, and settlement lattices are now a part
of the geographer’s veality. The existence of
such spatial concepts enables us to incorporate
these clements of reality into our thinking and
to formulate alternative futures with different
settlement plans and systems of spatial crganiza-
tion.

Whatever else geography may be or becoms
in the future, it rust continue to be theoretical
and geographers must produce better theory
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than they have to date. Cultural geographers
will have to devise new and more sophisticated
theories about cultnral behavior in space, polit-
ical geographers will have to formulate more
advanced theories of peolitical spatial behavior,
and those interested in the geography of human
preference will have to develop theories con-
cerning spatial and locational regularitics where
few now exist. Once formulated and tested, such
theories will create new dimensions of reality
which will enable us to construct more com-
prehensive alternate futures for aur societies.

For over 2,000 years before man had much of
the earth and many of iy processes under con-
trel, spatial theory had to be adjusted to
reality in order to resolve conflicts between the
two. Now, because we control much of our
ecosystem, and because the part we do not vet
directly control is shrinking rapidly, resolving
differences between theory and reality is no
Ionger a one-way street. The various theories
of buman spatial behavior we are building are
as much alternate versions of the world of tomor-
row as they are mirrors of the way the world is
today, The Increasing congruence of theory
and reality will certainly be partly attributable
to continued advances “in theory, but it will
also be attributable to a growing tendency to
manipulate reality to make it more accordant
with our theories and moral judgments concern-
ing how the world should be organized. Spatial
theory and spatial reality will become more
nearly identical not by the adjustment of one
to the other, but by a circular precess of conver-
gence, By building spatial theory today, we are
helping design the spatial organization of the
world of tomorrow. Our theories are our futures,
and it behooves ws to build them carefully,
and above all, compassionately.

We suppose every generation feels that its
short sojourn on earth is the most important
period in human history, and we are no excep-
tior, Whether or not we are being temporo-
centric, we are convinced that the latter half of
the twentieth century is and will continue to be
a very exciting time to be alive. In our lifetimes,
for the first time in several million years, man
~~not as an individual, a tribe, a kingdom, or
a nation—but man as a speeies has acguived the
power to destroy himself. Sironitaneoausly he
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has aequired the potential to enrich the existence
of his species to an unparalleled degree. The next
thirty vears will be filled with hazards, but they
will also be filled with opportunities. In most
games of chance, the higher the risks, the larger
are the rewards of success or the penalties for
failure. If we fail to build successful Ecumenic
systems in the future, we will fail abysmally, I
we build on the present wisely and soundly,
however, we can expect future benefits far out
of proportion to present costs. We shall be suc-
cessful if we are guided by the knowledge that
the present is the beginning of the future, not
the end of the past.
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Gottmann, Jean, 200, 558
Gould, Peter, 380s
Government cenirelzation, BB4-55
Government structurg, 566-69
Graphs, 256-83, 266-68
connectivity hetween matrix and,
25962, 285
mairix representing, 25559
networks represented by, 256-B8
Gravity model, 216, 221-83, 456
commodity shipment data fitted
into, 22427
defined, 47
Iogical basis for, 221
migration data Htted into, 227-80
Great Britain (see England; Scot-
Tand)
Great Piains, 168, 51718
Greek gea%u?hy, ancient, 6266,
68-68, 71

Grouping, dassification by {agglom-
eration smethod), 151, I55-53
Guatemala:
family income in, 1045
haspitals in, 539-4% .
migration to capital ¢ty of, 157
B P

minimum-cost diets in, 465-68

Higerstrand, Torsten, 77-78, 305,
41012, 421

Hague, The, 77-78

Hazll, Bdward T., 8, 58

Hargis, Chauncy Iy, 217

Herodotns, 62, 64

Heuristic models, 45-47

Hierarchical diffusion, 393, 467



Hierarchy of places (network hier-
archy), 261-66, 282, 201, 294

High-order central functions, 365~
67

Highway systems, 361, 372
billboards along, 817-19, 429
compromise over, 51315
connectivity networks of, 259-60
development of, 289-92
objective of, 281-82
routing of, 276

Histograms, 56, 85-86

Homer, 62, 64

Hospitals (medical facilities), 531—

33, b3b43
Hou'sieholds, classification of, 170~
8

Housing conditions, inadequate
(unsatisfactor}’r), 82, 3641
Housing space, 171, 174, 382-83
overcrowded, 272, 383
search for, 501
Housing units:
classification of, 170-78
location of, history of, §15-17
Hou;isng-usage patterns, 174, 176-

“How" questions, 14, 20-21
described, 10-12
functional answers to, 52
Humboldt, Alexander von, 71
Humidity component, 178-81
Hyperspaces, defined, 56
Hypotheses, 46-48, 55
formnlation of, 81-82
model referring to, 4647
testing of, 38-42

Ibn-Said, 68
Idiographic sciences, 51-52
Income maximization, 456, 458-64
Independent cities, defined, 266
India, 186, 345, 478
transportation  development in,
280
Industrial linkages, 323
Industrial Iocation ({see
location)
Information (see also Communica-
tions), 293, 307-8, 5045
diffusion of, 4546, 413-15
feedback of, 14041
fiows of, 199, 515, 523-24
production and consumption of,
199-201
required for location analysis,
327-28, 332
Information overload, defined, 36
Innovation, 145-47, 394-97, 4045,
432-33
distribution of acceptance of, 405
individual, 409-10, 418, 415-16
social change due to, 432
Input-output analysis, 2040
interregional, 208-9
Intensity, agricultural, 340-41
Interaction (see Spatial interaction)

Factory

Interaction potential (see Poten-
tial)

“Interaction’” variables, 14647

Internal events, 5-6

Interregional input-output analysis,

256,

Interstate Highway System,
259-60, 276, 282-83
development of, 285-92

Interval scale, 100-102
defined, 100
Intervening opportunities, 194-95,
233
Investment decisions, spatial assign.
ment of, 483-85
Isidore of Seville, 66
Isochrones (isochrone maps), 77-79,
230, 283-86
defined, 73
of diffusion, 433
of population, 535, 538
Isodapanes, 328-50
defined, 320
Isolated State, The (von Thiinen),

Isoline maps, 85, 24344
weather maps, 180-8%2
Ysomorphisms, 45
“Iso-percepts,” 519
Isotachic maps, 284-86
Isotims (isotim maps), 78, 78
concentric, 329
defined, 319
Isotropic planes, 230, 272-73, 279,
288, 413
Itinerant central functions, 366-67

Jamaican fishing strategies, 481-82
Janelle, Donaid G., 82-83
Japan, 260, 409
environmental hazard in,
83, 517
exports of, 195
rail industry of, 296
resource endowment of, 345, 565
Johnson, Lyndon B., 554
Journey to work (see Commuting)
Jurisdiction, national, 243

482~

Kant, Edgar, 77
Kant, Immanuel, 71
Kenya, 509
disaster-prone areas of, 483
resettlement scheme in, 458-61
Kerner Commission, 231
Kilimanjaro, Mt., 409
rainfall on, 487-89
wheat farming on, 509-10
Kuhn, Thomas 8., 25
Kwashiorkor, 468

Labyrinthian search, 502-3, 505
defined, 502

Laggards, 405

Land constraints, 453-60

Index 581

Land wuse, 340-85, 563-64
classification according to,
155
determination of, 385-84
rural, 340-54, 486-37
trip generation based on, 211,
214, 216
urban, 354-61
zones and classes of, 150
zoning of, 563
Land-use patterns:
decision expressed by, 455, 486-87
economic changes affecting, 349-

153,

rural, 847-51
urban, 354-61
Landscape, spatial decisions about,
455-78
Landscape viscosity, measurement
of, 109-10,
Lapse rates, 215-20
Late majority, 405
“Latent diffusion image,” 410
Laws, scientific, 3848, 4548, 50-51
interconnecting, 55
models referring to, 4647
Learning, 494, 506-12, 515, 528,
530
to cooperate, 510-12
reinforcement, 508-10
Learning curves, 510
Least axis, 122
Least effort, 253, 283
principle of, 237, 469
Least net effort (minimum net ef-
fort), 287, 24042, 250-52
principle of, 246, 251, 265
routes of, 250
Least squares, 123-25
Lee, Terrence, 477
Legal jurisdiction, 243
Length:
path, 256, 258, 274
as primitive notion, 106-9
road, 273
route, 260-61
Levels of diffusion, 408-50
micro-levels, 409-22
national and international, 482-

regional, 429-32
Line movement, 246-51
area-to-line, 250-51
line-to-area, 24849
line-to-line, 247-48
line-to-point, 246—47, 249-51
line-to-volume, 249-50
point-to-line, 241-42, 251
volume-to-line, 249
Linear cost increments, 321
Linear markets, 309~13
Linear programming, 475, 402
defined, 461
location problem solved by, 539,
541, h43-44
Linear relationships, 124-26, 134,
13743
estimating purposes via, 137-41
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Linear relationships (cont)

exploring with, 14142

simple linear equations, 124
Lines:

fitted - to points, 121-24

of least axis, 122

of least squares, 123-25

as network building block, 272

point-line problems, 313-19
Linguistic barriers, 4034
Linkage trees, 162-63, 165, 186-87
Linkages, 185-87

analysis of, 261-65

direct, 258

graphic, 258

industrial, 323
Loadings, 170-71, 176, 181

defined, 170
Local-dispersion trend, 552-58
Local domes of desirability, 526-28
Local peography, learning about,

142-44

Local solutions, 534
Location (see also Relative loca-
tion), 56-63, 298-385
blindness related to, 95-97
centrifugal-centripetal trends af-
fecting, 555-58
climinating the advantages of,
359-61
emphasis on, 70-72
kinds of, 59-60
stra;egic decisions based on, 487-
8!
theory vs. practice of, 504-13
urban, in rural areas, 362-79
urban change and, 379-84
Location decisions, 298, 301, 324-27
conflict resolution through, 512-
15
as game strategies, 481-86
trends in, 552-54, 556-57
types of error in, 326-27
under uncertain conditions, 324-

Location problems:
allocation-location, 531-34
best (see Best-location problems)
complex, 328-37
economic development related to,
306-9
geometric solutions to, 331-32
iterative solutions to, 17, 20-30
point-and-line, 313-19
public interest related to, 208-
304, 51213
as search problem, 500
Locational penalties, 474-78
surfaces of, 475-78
Locational questions (see *“Where”
questions)
Logarithmic maps, 77
Logarithmic transformations, 137
Logarithms, natural, 144
Logical subdivision method, 151-55
Logistic functions, 1
London, 323, 435, 525
growth of, 423-24

London (comt.)
in relative space, 82-83
subway graph of, 256-57

Long-lots, 280

Los Angeles, 230, 254, 394
pollution problem of, 58
threshold population of, 366
as trade center, 574, 876
Watts riot in (1965), 153-54

Losch, Augnst, 283-84, 288, 299,

455

Low-order central functions, 368-73

McBride, Glenn, 141
Mackay, J. Ross, 223-24
McLuban, Marshall, 570
Mail, movement of, 238, 279
mail flow, 47
Mailboxes, 250, 313-14
Man-environment system, 494-99
Maps (see also Cartograms; Car-
tography; Isochrones; Isotims),
60-69, 73-82, 85, 242-44, 455
as areal classification, 36
cost-space, 73-75, 78-80
desire-line, 211-13
of flows and networks, 255-56
isotachic, 28486
mental, 519-23
“noisy,” 429
of non-absolute space, 76-82
relationships shown on, 120
of residuals, 130
of spatial distribution patterns,
238
spatial order achieved in, 10
of static conditions, 60-61
traditional, 62-69
weather, 180-82
Margenau, Henry, 12
Market days (fairs), 367
Market location, 309-13, 319-20
importance of, 303
matket shares and, 511-13
Market potential, 217-18
Marketing principle, 368-72
defined, 368
Mass, definitions of, 218-19
Mass media (see Commaunications)
Mass transit systeros:
interaction affected by, 230
subway graphs, 256-57
Massam, B., 54445
Matrices, 258-63, 266-69
barrtier, 405-7
cost, 54041, 54445
data, classification based on, 166—
68, 170-72, 176, 178, 181-83,
185
distance, 160, 162-63, 182, 185
graph represented by, 258-59
input-output, 2056
of movement classes, 239
payoff, 479-80, 482-86, 488.89,
518
transition, 506—7
usefulness of, 80

Mature established family class,
Maximum flow, 279-80
Maximum number of routes, 259
Mean: fields, 243, 2564
information fields (MIF), 413-15
Means, 102-4
stubtraction of, 132
Measurement, 93-119
definition of, 93, 95-102
of movement, 238
of properties and primitives,
106-10
scientific method of, 34
of time-space convergence, 82-83
of variation, 126-28
Mechanical location models, 330-32
Medical facilities (hospitals), 531-
95, 58543
Medieval geography, 65-71
Megaconstructs, 23-25
defined, 23
Megalopolises, 226, 229, 243
habitability of, 561-62, 570
industrial links in, 323
trend toward, 556-58
Megastructure, 30
Mental maps, 519-23
Message flows (see alse Telephone
utility), 220, 233
analysis of, 264-66
Methodologists, 3, 29-30
Metric scales, 97-98, 100-102
Metropolis, interaction potential
of, 200-16
Mexican-Americans, 232-33
Mexico, 149, 252-33
MIF (mean information field), 413-
15

Migration, 237
classification of, 150
data available on, 85
decision to migrate, 519-29
as diffusion process, 390-91, 397~
a8
in gravity model, 227-30
histo;ical explanation of, 196-99,
20
linear estimation of, 18740
maps showing, 77-78
in potential model, 219
trend toward, 552-54
Migration fields, frapmented, 243,
255
Mineral resource exploitation, 353-

Minimax points, 479-80
Minimum-distance networks, 27379
Minimum-requirements method,
203
Mining location problem, 353-54
Minneapolis-St. Paul, 283, 523
classification of census tracts of,
176-78
Minneapolis Star, 323-24
Minnesota (see also Minneapolis-
St. Paul), 225, 324, 379
redistricting of, 566



Minneapolis (cont.)
residential  destrability
from, 519-20, 528-24
Minority groups (ethnic groups)
see also Black Americans),
9227-33, 367, 381-83
lateral moves by, 382
prejudice against, 423
rioting by, 38-43, 55
social barriers affecting, 230-33
Mobility, agricultural, 340-41
Models, 4548
central-place, 370-72
definition of, 45-46
of diffusion, 409, 415-21, 450
economic, 301
learning, 509-10
location, 330-32
normative (see Normative models)
probability, 491-02, 501
of search, 499-506
Modern  geography  {1800-1950)
(see also Contemporary geog-
raphy), 70-72
Modernization:
agricultural, 342-43
use of term, 449
Monothetic taxonomy, defined, 158
Montana, 225
Monte Carlo diffusion model, 415,
418

Montreal, Quebec, 223-24, 579, 437
Morrill, Richard, 423
Movement (moving) (see alse Com-
muting; Flows; Migration; Mo-
bility; Relocation;  Travel;
Trips), 196-201, 236-97
classes of, 230-53
of goods and services, 198-99
of information, 199-201
interaction bases of, 218, 221, 233
lateral, 382
maps of, 60-61, 238, 24244
minimization of, 273-74
new transport problems
289-96
reasons for, 196-98, 236-37
reasons for studying, 238
slow-motion nomadism, 18
varieties of, 196
Movement costs, 238, 253-55
Movement geometry, 238-55
classes 1-§ of, 240-51
classes 10-16 of, 251-52
of dimensions, 252-53
Movement systems, establishment
of, 88
Movement time, effects of, 258-b5
Multifactor taxonomy, 169-70
Multivariate classification, 163-66
Muslim geography, medieval (A.D.
800-1200), 66-69

surface

and,

N-space convergence, 569-70

Napierian logarithms, 144

National Advisory Commission on
Civil Disorders, 231

National grids, 100-101
National perception sutfaces, 526-27
Natural logarithms, 144
Natural resources:
exploitation of, 353-54
man-resource imbalances, 558-59
resource base, 157-58
resource endowments, 343, 845,
565
“Natural” taxa (classes), 158
Necessary conditions, 49
Need vs. effective demand, 199
Needham, Joseph, 69
Negroes (see Black Americans)
Net benefits surface, 3046
Network analysis, 255-88
of cost (see Network costs)
of design and performance, 272-
88

of hierarchy, 261-66, 282, 291, 294
of minimum distance, 27379
Network costs, 238, 273-76
minimuem, 273-74, 278-79, 283
Networks, defined, 255
New Industrial State, The (Gal-
braith), 200
New Orleans, 43740
cholera epidemics in, 43789
navigation dominated by, 267-68
New York City (Manhattan), 254,
260, 392, 394
banking industry in, 440
barrier effect on, 402-3
black migration to, 228-29
Broadway theatre in, 365-66
cholera epidemics in, 437-39
growth of, 315
as information center, 200
major-league baseball in, 378-79
market potential of, 218
megalopolitan (see also Boswash),
3253
relative location of, 59
in relative space, 73, 80
as trade center, 374, 376
New York State, 440, 444, 567
classification of its counties, 187
settlement of, 115-16
tide of migration to, 519, 523-24
university system of, 200
New York Times, The, 243, 254
Newark, New Jersey, 229
Ngounie River, 99, 101
Nigeria, 482, 540
residential preference in, 116-17,
528-29
Nodal regions, 85-87, 253-54, 266
hierarchy of, 261-62
political structure based on, 567-

“Noisy” patterns, 429

Nominal definitions, 33

Nominal measures, 95-97, 102

defined, 97

Nomothetic sciences, 52

Non-absclute space, cartograms and
maps of (see also Relative
space), 76-82

index 583

Nonlinear relationships, 142-47
spage and time combined in, 145-
4

Nonmonetary costs of lacation, 323
4

Normalization, 415-16
Normative decisions (optimizing
decisions), 455-92, 549-50
basis of, 456
descriptive and, 465-66, 491-92
evaluation of alternative, 471-74
to maximize income, 456, 458-64
to minimize costs (see Cost-mini-
mization decisions)
against nature and other men,
485-36
spatial aspects of, 461-64
Normative models, 4647, 238, 491-92
spatial decision based on, 456,
464-65
North Dakota, technological inno-
vation in, 147
Number as concept, 14, 25-26
as megaconcept, 25
Numerical data, scientific Teliance
on, 34
Numerical taxonemy, 158-63
defined, 163
Nystuen, J. D., 264, 266

Objective [unction, 460-61
defined, 460
minimization of, 469-71
Observation, scientific, 32-35
Ogooué River, 99, 101, 120
Ohio, 395, 45940, 567
connectivity networks of, 259-61
diffusion process in, 444
Operational definitions, 33-34
Operational ~ taxonomic  units
(oTu’s), 158, 160-66, 182, 185
Optimal networks {optimum solu-
ti7on) {see also Best paths), 274,
278

Optimization problems {(see Best-
location problems)
Optimizing decisions (se¢ Normative
decisions)
Order, 4-19, 65-66
modes of, 15-19
nature of ordered experience,
10-12
as necessity, 6-8
primitive, 8-10
scheme of, 12-14
Ordering systems, 15-21

use of, 19-21
Ordinal scale, 97-100, 102
defined, 97

Origin points, 239

oTU’s (operational taxonomic units),
158, 160-66, 182, 185

Overhead facilities, 157-58

Owen, Wilfred, 289

P-plane, 12-13, 23, 32-33, 37, 95
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Pplane (cont)
gravity model representing, 221
symmetry in, 237
Pacific Ocean, B59-60
Parameters, 124-27
defined, 124
Parcel-post space, 80-31
Pavetn eurves, 221
Pasture-improvement subsidies, 410
12, 41691
Paths, 872-85
best (see Best paths)
choies of, 279
defined, 212
design of, 274-76
8“@;?53 representation of, 256,

search, 493-96, 502
Paul Revere Case, 278-79
Penusylvania  (se¢ alse Philadel-
phia; Pitesburgh), 200, 287,
265, 354, 429
anthracite mines in, 11313
coal deposits im, BO-5T
market day in, 367
radio stutlons in, 304-85
redistricting of, 567
residential ~ destrabitity
from, 521, 52824
sural land use in, 851-52
sertlement of, 10910, 183437
winter sports in, 485-86
Perception, 5-6, 500-561
decision influenced by {see alse
Residential  perception  sur
facesy, 501, 5i5-19
of differences, 197
survival based on, 486, 500
of threat, 551
of urban environment, 97
Performance threshold, $96
Permesble barriers, 304-408, 407
in diffusion model, 416, 418
Phil;eég%ghia, 108, 206, 878, 995,

banking industey in, 448
8§ modal region, 567
phone calls fvom, 253
as trade center, 874, 376
Philasophers, 4, 45-47
Physical barelers, 402-3
Pipeline networks, 287
Pittshurgh, 200, 486
alopolitan  {Chipitts), 858,
67, 6D
radio txanspission from, 394
Place utility, 306
Flaces {s2e¢ aisc Central places;
Hierarchy of places; Specialized
placesy
of shundance, 199
graphi,c representation of, 258
of interaction, 202, 204, 809, 219
wrhan, classification of, 150-51
Foint movement:
area-te-point, 248, 250-51
line-to-point, 246-47, 249-51
point-to-area, 24845

surface

Point movement (sont.)
point-te-line, 241-42, 251
point-to-point  {tee  Pointio-

Gint movemsgni)
point-to-votume, 24846

Ppint patterns, 1045

Point sellers, 308-19

?ointéto-pnint movement, 25841,

250
a8 basic movement, 238-39, 258
factory location and, 318-24

Points:

“footfalls” and “cigarms™ of, 125

lines fitted to, 121-24

of minimum aggregate travel, 29,
60, 545

point-line sroblems, 3i5-19

saddle, 470-80, 484

Political barriers, 4045, 436

Political boundaries, 223-24, 243
as ‘barriers, 400-401
field shapes of, 254-538

ﬂevg patterns interrupted by, 268-
[
as location problem, §27, 534
need for, 149-58
redistrivting of, 56608

Pollution, 9, 28, 24546, 511
air, 58, 515, 563
control of, 304, 562-64

Polythetic taxoncmy, defined, 158

Fopulation, 558-59
best location related to, 335, 588

42, 544
control of {sez Birth control}
growth of, 272, 570
migration related to, 138-38
trade Bow yelated fo, 1015, 121
%5, 128, 128, 150
trip5 generation related to, 214
1

urhan, proportion of, 552
Population density, 204
rure, 552, BH6-B7, 561
increase in, 315, 817
raindall related to, 120
trip preduction affected hy, 214
Population encrgy, 100-10
Population poteatisl, 218
Population space, 77, 202
Population sorface, decomposition
of, 118-19
Portugal, 435-35, 550
Post-industrial agriculture, 348
Potential, interaction {se¢ also Po-
tentizl model), 209-H, 219
increass of, 209
Potential medel, 216-21, 238-31
applications of, 219-21
Potential surface, 21719
Powered matrices, 252-63, 267
defined, 262
Prediction, defined, 112
Predicticr: error, 326
Predictive relationships, 122
Preference:
classification by, 152-58
mensarement of, 98-99%

Preference {eont)
residential {sv¢ Residential de-
sirability}
Price adjustments, %1611
Prirt@gg economic activities, 806-8,

Primitive order, 8-10

Primitives, measprement of geo-
graphical, 1086-10

Prisoner’s-dilemma  pgame, 513

Probabilistic-deductive explanation,
4550

Probabilistic laws, 41-43

i’mbagailiziesf 53, 418, 507-9, BI5-
1

degrees of, 515
of survival, 404-500
transition, 507-8
weighted, 415-16
Probability models, 401-92, 501
“Problem senss,” 28, 30
Problem-solving, 4
iterative methods of, 17, 20-30,
123
Processing cities, 379-80
Production zones, rural, 3489, 358
K3
Profit levels, 31011
Profit zones, 549
Propagation of Innovailon Waves,
The (Higesstyand), 39
FProperties, meassrement of, 106-10
Proximal solutions, 535
Paychological adjustment, 477-78
Psychological barriers, 405, 423
Ptolenry {Ptolemzic system), §2-89,
221
Puble facility, location of, 323-94
Public interest (welfare} as location
problem, 208-304, 31218
Pulls, 183
Purchasing power, measurement of
density of, 103-9

Quadratic  relationships, 135-36,
14243

Qualitative measorement, 23-95

{juantitative meassurament, 93-55

Quaternary  economic  activities,
200, 807-8, 5534

Quenes, problem of, 26872

Radio: -
adoption. of radic broadcasting,
50305
diffusion of, 14445
movement geometry of, 242-43,
246, 253
Railronds, 61, 260
cemmuter, 208
construction, of, 281-8%, 284, 238
wih of, 488-54
routing of, 27476
West African, 509
Raiz, Erwin, 76
Randowm search, 483%-94, 502



Range, 364-67
defined, 364
Ratio scale, 100-102
Recreational facilities, 485-86, 553
Recursive feature (feedback), 140-
41 :

Redundant variables, classification
with, 166-69
Reflecting barriers, 898-99, 407
Regional development, 263
Regional diffusion, 429-32
Regional economy, input-output
analysis of, 205-9
Regional regularities, 134~-37
Regional systems, 261
defined, 183
Regionalization:
as classification problem, 182-88
history of, 71-72
Reinforcement learning, 508-10
Relationships, 25-26
defined, 14
geographic (see Geographic rela-
tionships)
as megaconstruct, 25
Relative distance, 72-73
Relative location, 59-61, 70, 289
contemporary emphasis on, 72
defined, 59
of farmlands, 34549
internal (see Spatial structures)
land-use patterns affected by,
347-49
on a network, 269-70
in relative spaces, 75
Relative space, 72-87, 283, 292, 570
changes in, 80, 82
nature of, 72-76
rradsitional questions about, 82-
8
Religious barriers, 404-5
Relocation:
as complex problem, 332-37
market, 511-13
Relocation diffusion, 390-91, 393
Rents:
ceiling, 355-58
as locational penalties, 475-76
Resettlement scheme, 458-61
Residential  desirability  (prefer-
ence), 116-17, 153, 519-29
sinkholes of, 5238, 526
Residential land use, 356-59, 361
ur5han transport eras and, 357-
9 -
Residential  perception
519, 528-80
formation of, 523-24
national and local, 525-30
Residential sectors, 382-83
Residual analysis, 134
Residual variation, 130, 136, 139-40
Residuals, positive and negative,
227-29
Resources (see Natural resources)
Response surfaces, 492-94
defined, 493
Riemann’s space, 73

surfaces,

Rioting:
agrarian, 429-30
urban {see Urban riots)
Rising young family class, 177
Risk:
attitudes toward, 456-58, 515, 518
as location problem, 324-28, 332
strategies to reduce, 478-79, 492
Ritter, Karl, 71
River networks, 267-68, 287
drainage network, 250
as trees, 285
Road density, 292, 372, 502-6
residential preference related to,
116-17
Roads (streets) (see also Highway
systems), 315-19
development of, 280-84, 289-92
housing located along, 315-17
length of, 273
maintenance of, 484-85
movement along, 24748
Roman Catholic theology, 15
Roosevelt, Franklin D., b54
Rotary International, 404, 434-36
Routes, 256, 258-61, 272-79
choice of, 511-12
connecting three points, 272-73
density of, 287-88
land vs. water, 283-85
as network building block, 272
one-way, 266
route length, 260-61
Rulers, 102-6
Rural lands, urban locations in {sce
alsp Farmlands), 362-79
Russia (U.S.S.R.), 845, 438, 455
agrarian riots in, 429-30
environmental hazard in, 517
as world power, 554, 561
wrong decision made in, 479

Saddle points, 479-80, 484
defined, 479
St. Paul (see Minneapelis-St. Paul)
San Francisco, 202, 394
in earthquake area, 517
megalopolitan (Sansan), 556, 569
relative location of, 56
as trade center, 374, 376
Sanctuary strategy, 51415
Sansan, 566, 569
Satellite cities, defined, 266
Satisficing behavior, defined, 464
Scales of diffusion, 408-50
change of, 425-32
Scaling (see Measurement)
Scatter diagrams, 120-23, 125-27,
132, 219
plotting of, 125-26
purpose of, 56
three-dimensional, 139
Schools (education system), 476-78
best location of, 531-85
planned on national grid, 100-101
pszghological adjustment to, 477-

index 585

Schools (cont.)
as social cornerstone, 200
Science, 3-56, 93
of geography (see Geography)
as human institution, 23-25
kinds of, 5, 25-27
manipulative capacity of, 21, 27-
28

method of, 25, 31-48, 54
origins of, 3-22
scientific training, 200-201
success of, 28-31, 65
Scientific data, 54-56
Scientific order, 18-20
Scientific theory, 4248, 50-53
interconnecting, 55
models of, 46—4%7
Scotland, 82-83, 526-27
Searching (see Spatial search)
Seattle:
in absolute and relative space,
78-80
ghetto growth in, 423, 425-26
radio stations in, 394-95
rush-hour traffic in, 285-86
Secondary economic activities, 306-
Sectoral interaction, 202, 204-9
Selective service classification, 151,
156-57
Sensory deprivation effects, 7-8
Sensory frontier (see also P-plane),
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Sensory perception (see Perception)
Services (see Goods and services)
Settlement surfaces, 115-16
Settlement waves, 109-10
Shen Lin, 276-78
Shopping behavior, 506-8
8.I.C. {see Standard Industrial Clas-
sification)
Sierra Leone, 447-49
Similarity matrix (distance matrix),
160, 162-63, 182, 185
Simon, Herbert, 404
Simplex Tabieaus:
defined, 461
for diet problem, 465-66
fm; transportation problem, 469-
1
Simulation model, 415-21, 450
Single-linkage method, 160-62
Site, agricultural, 34546
Situation, 345-46
Social distance, 230-31, 561
Social space, 171, 178, 561
social-space convergence, 84
Social welfare, 523-24
Sckal, Rohert, 158
Sommer, Robert, 8, 58
Soviet Union (see Russia)
Space-adjusting techniques, 80, 82,
§7-88, 289
trends in, 554, 556
Space exploration, 59, 69-70, 559
international controls on, 563-64
Spatiga,}l assignment problem, 336-
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Spatal decisions (see Descriptive
decisions; Mopmative decisions}
Spatial diffusion, 145-47, 389451
of information, 45-46, 413-15
research on, 450
trends in, B52-58
types of, 390-98
urban aspects of, 425-29
via radio and television, 144-45
waves of, 365-08
Spatial Diffusion {(Gould), 889
Spatizl distributions, 56-61, 238
defined, 61
patterss of, 50~
strucizre of, 23%
Spatial interaction, 18§-235, 29%
bases for, 208-9, 288
defined, 47
distance affecting, 9, 2I8-30
interaction poteniial (sze Poten-
tial}
movement clasges and, 230
three factors influencing, 198-85
Spatial order, 810
Spatisl organizadion, fature (see Fu-
ture spatial-organization prob-
fems; TFuture spatial-organdiza-
tion trends)
Spatial patterns:
dynamics of, 389-408
pattern-seeking, 14142
Spatizl price equilibvium, 335-86
$patial process vs. spatial structure,
50-61, 256-97
Spatial search, 491580, 533-34
directongl bias of, 501
model of, 499506
optimality and, 492
for yesidence, 515-2%
survival and, 494-59
Spatial structures, 60-61, 736-39
creation of, 236-37
defined, 60
ohsolete, BE65-67
Spatial trends, I34-37
of the future, 552-58
Special-purpose  clawifications, 151
Specialized places, 202-16
specialized activity places, 208-15
Specific climatic yegions, 182
Specific regional systems, 183
Spence, Migel A, 183-84, 186-88
Spiliman function, 143
Standard devigtions, 103-4
Standard Indostrial Classification
(SL.CY, 202-3
of urhan places, 151
Standard Metropolitan  Statistical
Areas, 202, 259
Standards of measurement, 233
State vectors, 5067
$atic distributions, 7§
Statistical surfaces, 86-87
Steepest-ascent method, 403
Steiner, Dieter, 179, 182
Strabo, 64-65, 43

Strategies (see Game theory)
Seream ordex, 285, 287
Btreets g}gc Roads)
Suress, 17, 417

envirommental, 318

nature of, 7

ricting caused by, 39, 43
Structural relationships, 102
Structure of Scleniific Revolutions,

The (Kuhn), 25
Suhdivision method, 181-55
Suboptimal behavior, 32428
Subordinate centers, 264-G3
Subordinate cities, defined, 266
Sub ;mx} industrial complexes,
3

Sufficient conditions, 40
Suptp}y scheduole, 362-83
Swrface-distorting systerms, 28}
Surpluses, 54544

shipment of, 469-75
Surropate measures, 1086
Sumgézding areas of nodal regions,

Survival, 484-500
Sweden, 74, 438
diffusion data on, 395-096, 404,
41012
factory location in, §46-49
farm productivity in, 462-64
national grid used in, 100101
special medical facilities in, 535
58

technology of, 345
Symmetrical density, 237
Systernmtic search, 493-04
Systems theory, 53-53

Tumaze, 568

TANU, 431

Tanzanian
43539

‘Taper, freight, 549

Taxegmny {see =lso Classificatios},
%

coltonn  cooperatives,

construction of, 88
multifacior, 169-70
numerical, 158-63
’I‘cc}ggaiﬁgy Ievel, agricultural, 848-

Teilhard de Chardin, Plerre, 410
Telephone utility, 47, 276, 5iS, 563
baxrier effect on, 400401
fiow analysis of, 264-85
Ion -?dissance phone calls, 220-24,
2
mzjor inngvations of, 279
as probabilistic system, 50
Television, 254, BE7-58
diffusion of, 1d4-43
Temporal order, 8-18
‘Tennessee, flood control in, KI6-17
Tarminal costs, 320-23
defined, 320
Territorial waters, BE9-60
Tertiayy economic sctivities, 306-7,
BE3

Theological order, 15-15, 1B-18,
6586

Theoreticlans, 3~4, 20-30
Theory {see alse Game
Scientific theoryn

implicit, 150-51
of location, 304-13
Theymality component, 181-82
Thyushold, 364-67
defined, 36466
diffusion, 423, 429
erformance, 326
Time in nonlinear relationships,
14247
space combined with, 145-47
Time-space, 78
Time-space convergence:
co?.éspaee convergence, 552, 555

theory;

messiyeament of, 82-84
N-space and, 568
Time wility, 306
Tine-zone problem, 564
Tobler, Waldo, 80
Topological distance, 256
Topg’isg;g? graphs, 250, 258, 260~

Torngyist, Gunnar, 546-49

Total covariation, 128

Total variation, 125-29

Township and TRange
281

Tract density, 214

Trade centers (areas), 372-77

spacing of, 374, 37

Trade flows (see also Commodity
shi?menc}, 112, 120-23, 128-80,
1%

Survey,

measuvement of, 99-103
scakter Giagram of, 12198, 126
Traf‘i}itionai rming methods, 342-
3
Transferabilty, 19485
‘Transformation, logarithmic, 137
Transition matrix, 506-7
Transportation costs, 328-33, 349
aggregate, 9320-21, 323-30, 333,
438

as best-location problem, 516-47,
549

decisions to minimize, 465-75
intra-uaritan, 35%-59
of lund vs, water travel, 78884
’I‘mnsgpoxtation gaps, 294-06, 320
ps

Transportation gradients, 320-28
Transportation networks:
(:hanges in, 542-43
graphs representing, 256-57
growth of cities op, 266-68
path, designe of, 274-76
treelike, ¢R8
Transportation problem, 588, H43-
45

defined, 385
Transportation psychology, 294-85
Lransportation space as relative
meagare, 475



Transportation surface:
irregular, 280-85
uniform, 277-78
Transportation systems (fransport
systems) (see also Canals; High-
way systems; Mass transit sys-
tems; Railroads; Roads), 236-
96, 552-54
development of, 193-95, 289-93,
315-17
dispersion due to, 552-53
improvement of, 328, 359-61, 554
intra-urban, 356-G0
land use related to, 357-59
objectives of, 253
obsolete, 204-96
planning for, 209, 214, 280
process telated to, B8
quality of, 310
space adjustment through, 80,
289
Travel (see also Commuting; Trans-
portation systems; Trips), 187,
211-14
flows of, 209
point of minimum agpregate, 29,
60, 545
rate of, 284-86
restrictions on, 255
trips vs., 211, 236
Travel time, 75, 83-84
Traveling-salesman probiem, 276-
78, 456
Trees:
linkage, 162-63, 165, 186-87
in network analysis, 285-88
Trip generation, 209, 214-16
by activity, 215-16
by land use, 211, 214
by population characteristics,
214-15
by tract density, 214
Trips (see alse Commuting; Travel),
g9

intra-urban, 209-14
travel vs,, 211, 236
trip destination, 209-11
“Truncated cixcle” effect, 402
Tuberculosis-control program, 4159-
21
Turbidity component, 179-81
Twin Cities analysis, 176-78
Two-by-two games, 486-87
Two-person zero-sum games, 479-80
Two-sector economy, input-output
analysis of, 205-7
Types, regional, 183

Ullman, Edward L., 193, 359-60

Uncertainty:
as location problem, 324-26
normative attitude toward, 456-

58
strategies of reducing, 478-79,
488-89
Unemployment problem, 499-500
Unexplained variations, 129, 139—
40
Uniform regions, 85-87
United Xingdom (see
Scotland)

Urban census tracts, 35-36
classification of, 170-78
on rioting, 153

Urban  complementarity,

216
of subareas, 209
varieties of, 201-9

Urban growth, 294, 360
on transport networks, 266-68

Urban places, classification of, 150-

England;

201-9,

Urban riots:
as construct, 55
method of investigating, 31-33,
35-36, 38-143
pathologies behind, 153-54
Urhanization trend, 552
Utility functions, 456-58

Van Duijn, P., 12
Variable sponges, 128-30, 135, 138-
39

Variation, 112, 126-40
assigned to maps, 130
measures of, 126-28
two or more variables, 132-34

Vectors, 130-33
defined, 130
state, 506-7

Venn diagrams, 152-54

Vernonr, Raymond, 523

Vertices of graphs, 256

Volume movement:
area-to-volume, 251-52
line-to-volume, 249-50
point-to-volume, 24546
volume-to-area, 252
volume-to-line, 249
volume-to-volume, 252
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Wasl;ington. D.C, 200, 224, 279,
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absolute location of, 59
legal jurisdiction of, 243
megalopolitan (see also Boswash),
323
migration away from, 554
as trade center, $74
Wave analogy, 395-98
Wave surface, 118
Wheather stations, 178-82
‘Weber, Alfred, 299
chzrian weight triangle, 20, 456,
92
location problem
532-33, 54345
Weighted probabilities, 415-17
Welcome Wagon, 506
Western geography, 62-66
of Christian west (A.p. 200-14003,
6566
origins of, 62-65
"“What is where” questions, 70-72
development of, 64-65, 70-71
in new spatial context, 84-85, 87
“What” questions, 10-12, 14
“When"” questions, 11-12, 14
“Where"” questions {locational ques-
tions), 14, 59, 62, 6465, 70, 72
described, 11-12
in new spatial context, 82-8¢4, 87
“what is where” (see “What Is
where” questions)
Whiskey Rebeilion (1794), 351-52
‘White, Gilbert, 325
Whittlesey, D., 340-42
“Who" questions, 12
“Why” questions, 16, 20, 32, 87
described, 11-12
deterministic answers to, 48
genetic answers to, 50
‘Wisconsin, 200, 287
flood control in, 516-17
hamlets in, 371
major-league baseball in, 378
school districts in, 476-77
Woman suffrage, 446
World Future Society, 9

solved with,

Yardsticks, 238
Young, footloose cosmopolite class,
176

Zero-sum games, 479-80, 486-88
Zoéllner illusion, 5






