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- little success in formulating.a national .energy policy, partly
‘because it his failed to consider that various energy forms have
regional patterns of need, availability, acceptance, and cost
effectiveness. A successful policy must reflect this regicnal
variation. Policy formulation should involve classification, mapping,
“and spatial analysis of regional characteristics as they relate to
population densities, transportation systems; and socioeconomic
variables.. Several volumes on geographic data processing systems and
computer programs are available to facilitate\such'analysis.
h Geographic analysis of local factors such/as urban clustering are .
——alsSo relevant to energy policy formulatﬁon. Implementaticn of planned
' settlements would énable energy saving measures such as -~ -
transportation cost cuts and district.heating.systems. Because of the
uses of regional analysis in appliedlgg$grapﬁy, greater emphasis
should be given to this approach in graduate and undergraduate o
programs, both in methodology and .substance courses. The paper
%nc%udes.samp1e5'0f=regional analysis maRs and computer programs.
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< The accelerat1ng demands of grow1ng populatlcns are

puttlng greater and greater pressure upon the available

[y

thoace and flnlte resources of all countrles and regions of
the world As the- complexlty of socletal issues grows,
grouplngs, classlflcatlons and reglonallzatlons of resource
and socio-economic varlables are crucial to the ' 3
understandings that may lead,to‘ootential solutions‘of real .

',world problems. The varlables characterlzlng sOC1eESl_
issues at uarlous scales --— macro,.meso, mlcro —~— can be
cla581f1ed.and reglonallzed 1n order to galn valuable
insights and generalizations at.the'different levels.' -

' However the type of analysis, the statistical techniques - | .
used, and the resultgﬁlikely to'befobtainedjmay be quite ~

different from place to place depending on the size and

complex1ty of the problem and the nature and 1nterplay of

s001o—econom1c characterlstlcs of a given geographlcal area,

The development of policies for the different levels of
/
| scale and the varlous types of reglons will be more and more

useful 1n deallng with ex1st1ng and future real-world issues L

S ’

such as energy;analysls and energy policy development

-

[ - ' The fact that the dellneatlon of reglons 1s prlmarlly a
classlflcatlon process and that regions are essentlally
-areal classes sets the stage for. the aopllcatlon to reglonal

/. problems of a number of grouplng and g“nerallzlng technlques

. .and theories. These 1nclude set theory, Thlessen polygons,

’
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discriminant analysls, dlstance~m1n1mlzat10n functions and

graph theory. In these and other methods, Cla881flcat10n is -

jan 1ntegral part of the approach utlllzed in applied

geographic research. The classes identified can be analyzed

‘.by various model building, quantification and systems

'

' analysxs technlques, thus 1ncreas1ng the scope and

analytlcal power of the applled res earch The compnter
. \"

facilitates the employment of these.sophlsticated-techniques

and permits the manipulation of large amounts of data. ' The

result is a view of relationships and covariations of

\
complex varlables w1th1n reglons—-a v1ew that glves new

1ns1qhts 1nt0 the perplex1ng 1ssues result1ng from people

utlllzlng any glven earth space. Thls paper proposes that

the contributions of regional analysis are central to

applied research and'result in better planning and policy

development on a varlety of - 51gn1f1cant societal’ problems

fa01ng the Un1ted States, its reglons, states, and local
communities. Thus the thorough development of skills in
understanding and utilizing the regional approach needs_to

be-a'ke? part of the training of the geographer wishinghto

apply the methods and techniques'of the discipline to issues

facing 1nd1v1duals, groups, enterprlses and governments.

Energy patterns and pollcy development in Unlted States’ w1ll-'

B )
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be utilized in this,discussion to illustrate the

significance of regional analysis as an important component

A

'of applied geography. = - - |

.

‘Role of Regionai Analysis
o> v

@ in the Development of Energy Policy

A rational energy poliey needs to. take into.
cons1derat10n regional characterlstlcs of - energy forms, the
varylng energy needs: of people and activities in dlfferent
areas, the cost dlfferentlals of various geographlc areas =
and energy types, and the 50010—ec0nomlg/yar1ab111t1es that
change energy use from reglon to regr;;; "An efficient
energy pollcy should encourage usage of foss11 fuels and
renewable energy sources as available on a cost effectlve
basis in varlous parts of the country and, over the short

“and 1eng term, would result in the best use of the nat;qn s
resourcesr Energy.poliéy thus'woqld vary from region to
region,,from state to state,,and.within states in order to
take-best advantage of the distributional and cost
’characteristics of energy forms in"relation-to theldemand°/mu
variations and WOuld‘he compatible Qith desirable . |

.

conservation practices.
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_:The DeVelopment of National Level United Scates Energy

Policy

Coﬂqre331onal .acceptance’' of a workable national energy
pollcy has been difficult to attain. This should come as no
surprise 31nceﬁcunrent energy production and\requirements as
well as the future potential and needs differ radically from
state to state and from regionato-regidn in the.United
States. The distribution of the exploita81e fossi1 fuels,
for instance, varies greatly from cqunty to county as well
as from reg%pn to region in the 60untry. The blaces——ports,
for ekaﬁple, or pipelines~where imported sources.of'liquid

. fossil fuels enter the U.S. make that kind of energy more

\/V

easily available and iess expensive in some locations:and
more costly 1n others dependlng upon accessxblllty to the
trensportatlon fgc111t;es.\ The renewable forms of energ:
wind, biomass, solar thermgl, and small—scale hydro -- also
Vary greatly in their occurrence and usable concentrataons.
Solar thermal, for 1nstance, is much more re11ab1e4and ’
abundant as a source of heat in the'Sduthwest than in the
«industrialAMidﬁest and Northeast. Exploitable geothermal
poWer is more éoncentreted in the intermohtaﬁe_basins of the
‘West than in_otﬁer ﬁerts.of Ehe”country{ The liquid fossii

fuels with large net energy gains can be tfaqsported long

.
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distancesfeconomically,‘and'thus can'stand the costs of
movinglffom production areas to consuning areas. The
diffuse revewable and geotherﬁal forms'of energy, howeye:,
with lowvnetvene;gy:gain mustvbe used neat'the source of
energy;‘ Thus, it seems practical tohmove towards a policy
that would“encourage the development and use of soiar and
geothermal energy in thowe areas where it can be most
| efficiently collected and used. |
Various forms of energy have.regional patterns of
availability, acceptability, and cost effectiveness. A
national-energyfpolicy needs to take into'oonsideration the.
regional characteristics of available energy forms, the ' g
differing needs of the people of diverse areas, and the
}isoc10—econ0mlc var1at10ns from reglon to region. A national -
(:\energy policy should foster the local or regional usage of |
f0s511 fuels and renewable forms of energy as dlfferentlally
.available in various oarts of the country. It Seems
0bv1ous, for 1nstance, that the Southwest should.make use of
major solar thermal . power for heatlng of homes: and water,~
and that foss11 fuels in that area should prlmarlly be for
motor veh1c1es and for other’ uses where solar thermal energy
1s not fea31b1e. This kind of a pollcy assumes that;the
costs for utlllZIQQMQil and solar/ene:gy for hedt in the

/
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Southwest would be competltlve‘br WOu;d be subsidized to

make them competltive.. In other areas, WhEJE geothermal

heat is easlly avallable, it should be used 1nstead of -

i fossil fuels for heatlng homes and water. - Thus each part of

the country would use renewable energy forms as avalaable
7
\\and as pract1ca1 in a partlcular region. Flnlte fossil

fuels thus could he conserved. Energy policy would vaxy
from reglon to reglon or from state to state in the United
States in order to take advantage of most effectlve
dlstrlbutlon of energy forms in relatlon to the varying
power needs of the entire country and 1ts §;£§ The
nat10na1 energy pollcy framework must be broad and - flexlble
- enough to encompass the considerable reg10na1 varlatlons in

nenergy availability, varlety, and demand wh11e at the éame

time encouraglng efficiency and conservatlon.
_ . P
Local Level Energy Policy Development

. Even at the state or county level, the ease of
ava11ab111ty and cost variations of different. forms OF
energy are such that flexible 1océ1 energy policies are
necessary to gain the most econom1ca1 energy . use and foste* X
conservatlon Practices. Local energy p011c1es must take .‘/fw

into cons1deratlon reglonal d1fferences 1n energy productlon

- -
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and need as‘related to the demands‘of populations with
varying denSities, types of economic actiVities, and
economic success as indicated by purchaSing power and life
styles. 1In the state of Michigan, foi instance, the .most
reliable wind power is along theishores of Lake Michigan and
Lake Supertor; the best areas for locally,available wood
enerqy are,in the.forested.northern two~thirds of the state;
there is no competitive coal production; and some petroieum
and natural gasiare produced in various areas of the ﬂower
Peninsula. The under utilized forest biomass represents a
‘real opportunity for the immediate and long-term as a
renewable energy resource (Figure ). The urban waste of
the heayily urbanized_eouthern one-third of Michigan
represeﬁts a power an? heat potential that; if fully
utilized, would help solve a growing’problem in waste —
elimination as well as prov1de a source of much—needed power
in. an energy poor area with great urban—industrial ‘ \
intenSity._ A class1fication, mapping ! and spatial ana1y31s
'of the regional character of the- ex1st1ng and potential
veneréy sources in relation to population denSitJ.esN
transportation systems and Significant SOCio—economic
variables is crucial to developing an,energy policy in
Michigan. Counties, or groupe-of counties, neeé to coliect

.
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Figure 1. The relationships of popu]étion distribution and biomass and wind
i : , ' ‘ ' ‘ !
energy sources in Michigan! Source: Sommers, Lawrence M. "“The Potential

Impact of I'ncreased Use cf Rénewab]e.Resourées’on Land Use Patterns and Policy:

The Case of Mibhigan,“‘Applied Geography Conference, Vol. 2, 1979, SUNY-

Binghamton, p. £6.
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~and analyze pertinent data in order to determine the best '

energy pollcy. i Lo . L ]

The state of Michigan has embarked on Lhe development

!

of a computerlzed data system for each" of the countles of

Michigan. This system is being developed by the Department
of Natqral Resources in Lansing with two regional offices to,
serv%ce the Upper Peninsula and the northern Lowerﬂ’ '
Peninsula. The data is (or will be) available at, townshlp
and county levels and allows 1nstant dlsplay and computer
pr1ntputs of correlatlons of variables appropriate to a
variety of needs and pollcy development Flgures 2 and 3
illustrate the system, a sample of the data available, and a
printout of orchard reglons for Manistee County, Mlchlgan. '.‘
Most states have populatlon—resource dlsparltles and -
other reglonal dlfftrences similar to Mlchlqan S. The
development of state{ reg;onal, county,*city,fand.township
energy policies must take into consideration these regional
disparities. Energy policy developmeht lends\étself to the
regionalization approach and the tools techniéﬁesgand \\mj:
theory of the geographer. The use of inventories, ’ -
classifications, mapping techniques, model development, and

SOphlSth&tEd quantltatlve regional ana1y51s can greatly

~assist the work of the appbied geographer in contrlbutlng to
© . C Ll : e ' -

’ : Y
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Figure 2.

The land c1a351f1cat1on sy§§gm_of the M1ch1gan Resource Inventohy
Program' as app]]ed to Man]stee~County.

P

(Courtesy of the M]ch1gan Department
of /Resources, Lansing)
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. Figure 3. Orchard reg1ons and orchard potent1a] in. Manlstee County. :(Courieéy

‘of the M*ch1gan Department of Resources Lans1ng)
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the solutlons of thlS 1moortant issue fac1ng soc1ety,

'whether at the. local or natlonal level.

L)

:ﬂQuantlflcatlon and Regional Analy51s" »

A /

Quautltatlve methods and- model bulldlng technlques plus
'the.manlpulatlve and analytlcal power of the computer have
greatly advanced the soatlal researcher’s ablllty to prov1de
data, concluslons and pollcy of value in - seeklng solutlons.
to major as well as day— o—day problems of soc1ety faced by
the de01s1on~maker,at all levels, Thegnumber of computer
software programs for.the-manipulation and analysis of - |
various forms of spatial data has multlolled rapidly. in a
- number of flelds 1nclud1ng geography. The Commlsslon on
fGeographlcal Data -Sensing and Process1ng of the
* International Geographlcal Union, has’ developed three
.valuable volumes dealihg vith geographical data processing
systems and computer programs.‘ Volume I produced by the
Comm1ss1on llsts 85 full geographlc 1nformatlon systems
(Table l). Data in these systems are stored accordlng to
1 varlous sized cells, grids, or actual geographlc unlts llke
itownshlps or census tracts; and thus are*very useful in

. "managing” data and analyzing various kinds and sizes of

regions. . . S
. . ~ ) . . T 't_.
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TABLE 1

Geographic-Informatioh-Systems

\

South Dakota Automated Geographlc Iaformatlon System (AGIS)
Area Resource Analys1s Systemg(AREAS) '\
':Alabama Resources Informatlon System (ARIS) -°
Canada Geographic Informatiou System (CGIS)
.Comouter Mapplng for Land Use Plannlng (COMLUP)
Geo—Data Base System (GDBS) N ' o :
) Geog}aphlcal Resource Ana1y51s Software Package (GRASP)
‘Illln;is Resources Informatlon System (IRIS)

Land Use Mapplng Program (LUMP)
Map/Model Plannlng Informatlon

R : '(MAP/MODEL)

" Maine Informatlon Dlsplew Analys1s System (MIDAS)
Nat10na1 Coal Resources Data System (NCRDS) |

“

Oak Rldge Regional Modellng Informatlon System (ORRMIS)

: Reglonal Env1ronmenta1 Assessment Program (REAP)

Wlldland Resource Informatlon System (WRIS)

//‘

- The above: are selected samples of:85 full geographlc
-information systems listed in Calkins, H. (Coord.) and. D. 'F.
Marble (ed.). 1980. Full Geographic Information Syst
Volume 1, Ottawa, Canada: International Geographic Unlon,
Commission on Geographical Data: Sen51ng and Process1ng.

1§




: " The Comm1ss10n on Geographical Data Sens1ng and
e -

Process1ng developed a second volume on Data Manlpulatlon

Programs (Table 2) and a.thlrd;volume_on Cartography and

Graphics (Table 3). These phblications-summarize the

automated systems, approaches and-techniques for data

handlfng'that are invaluable to the geographer in“a \

PV
g

consulting flrm, local ,or state agency, environmental \\

-’

-management flrm, land use analy51s research flrm, and f\~

similar enterprlses engaged~1n searching for.solutlons to

problems in geographlg units or regions of various sizes.

/

Energy/Pollcy and The Urban Reglon

Rational enerby pollcy development is cruc1al in
assumlng necessary fuel’ needs at the urban reglonal level.
'The dense populatlon concentratlons in these areas and’ the
present 1neff1c1ency of. the highly speclallzed and llnear
patterns of act1v1ty nodes make the urban areas, 1nclud1ng
the nonmetrooolltan areas surroundlng them, prlme targets
for change. This change 1s often energy 1neff1c1ent Thev
automoblle ‘and -its flex1b111ty has £ stered urban sprawl and |
splatter on a grandlose scale.' thtle in the way of ;._. ’.~,
clusterlng, grouplng or reglonallzlng of human act1v1t1es or fﬁ
faC111t1es is found in- the current metropolls (Flgure 4)._

: : _\* . 0
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\ . T TABLE 2
< o Data Manipulation Programs

Area—Based AﬁportJaument of Founty Varlables to Cells, Polar
Grid (APDRT) : :

e

Aggregation of Areal Units (GRAFAG6) -

Extractwon and Ma11pu1at10n of ¢ ensus PNata (WCMS~1)
) /
' Variable Maanulatlon in a Cﬂ?Lular Data Base (CELNDX) - /

dEcologlcal Mapping with Thret DLmenstonal Esﬁlmates (ECOMAP)
tNearest—Nelghbor DlscrlmJaant An vs1s (VEARNBR)

Contlgulty Measures (VALRATI) -

GraV1ty Model Fltttng (PRAVerl)

<

Spat1a1 Interactlon Model (SPATIALBIN)

Spat1a1 Demographlc Accounts for Aggregate Reg10na1
- Populations (SDAT),' 2

Land Use and Market Area Model (LANDUSE) . | - ‘3F3~
Simulation of Urban Residential Segregation (SIRES) ~
: Transportation'and Air Shed Simulation Model' (TASSIM)

\|BEarth Resources Inventory System (ERIS)
/ b . - . .

L _The above are selected samples of 229 data manlpulatlon A
programs listed in Pequet, D..J. and D. F. Marble (ed. ), L\_w
1980. Data Manipulation Programs,®Volume II. Ottawa,
Canada: International Geographical Union, Comm1s91on on

Ge graphlcal Data Sensing and Processing.

r




, L 8
| TABLE 37

Cartography and Graphlcs Programs - . -
Chorooleth Mapplng System (CMSS) T L o R,

The Clty of Toronto Plannlng/Board Computer Mapplng System
(TPB)

‘ _ / . _ - | :
Geographlc Data Dlsplay System (Gpps) - - e
. . ¢ Geographic Informatlon Manlpulaguon and Mapplng System

: (GIMMS) / .

-

Thematlc Mapplng Package/(THEMAP)

Wlsconsln General Purpose Computer Mapplng Program (WISMAPZ)
Graphlc Data D1sp1ay//GPLOT) |
Dot D1str1but10n Mapplng Program (DOT MAP)

Populatlon Maps (POPMAP)

-.Mapplng System f7r Stat1 *"Data (GEOMAP7)) . ~ g

_ jChorooleth Mappyng on a Calcomp Plotter (oHMAP)

Ecologlcal Mapﬁ;ng (ECOMAP) '
/
Computatlon and Plot Thiessen Polygons'(THIESS)
/ 4.
Locatlon of/Major 0il Reflnerles in the U. S., Canada and
Sout?/Amerlca (OILREF)

World Data Base (WDB) . ',
,/;,“

J S C. ' R S

SR The/abové are ‘selected entries of ther 357 included in - AT
. Brassel, R., M. ‘Wasilenko (Coords.) and D. F. Marble (ed.), _ . L
w1980?“’Cartography and Graphics, Volume IIT. Ottawa, ) LY
Canada: - International Geographical Union, Comm1ss1on on .~ LR
Geograph1ca1 Data Senslng and Processlng. R S I

;
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Figure 4. A Model'of'the Cbntémpofary Metropolis. Note thé']inear'and non. -
nucleated urban péfterns.'.(DéSigned by Donald J;-Zigg]er) Source: (Same

'as'Fig. 5 but page # is 17).
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_Populatlon Density O

1 Activity Nodes

O Retail Centers
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< ]

"Education and Civic
Centers ’
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oD
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- Residential Areas !
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.This is true in the Central Business District, along the
major thoroughrareé, in-the suburbs;, in the metrOpolitan
' fr1nge or in the nonmetropolltan, 1arge1y rural areas. The
locations of hcuses, reta11 activities, serv1ces, and even'
1ndustr1a1 establléhments are character1st1ca11y rectangular
ror linear. It is this k1nd of 1neff1c1ent settlement
patterns that must change if we are to institute
-energy-saving'developments-1ike district heating‘w
(cogenerati;n)band mass traneportation. Clustering-and
'_regionaliring.are the key to these efforts - nucleaticn of
vworh, residence, service, and recreation 1ocations is.
involved. Innbetween the sprawl areas 1n the current
_metropolis is much ‘vacant or waste space ~ most being held
for 1and'specn1ation. "This includes.valuable agricultural
land that .is now ‘largely unproductlve. g

" In the model future metropy%as, -the key change 1s the f

clustering and nucleation that Has taken place (Figure 5).

W1th1n ‘the city proper greater relatlonshlps exlst between.

‘mthe-work -place,- re51dence“—sh pplng center,.serv1ce centers,

places for, recreatlon, and ut111t1es.» Sectrons of the c1ty

/

beg1n to hang together as d1str1cts or reglons, the travel

d1stance is greatly reduced and the klnd\of transportatlon'

used is changed - W1th/greater use of the brcycle, walking,
. 7 - :




-’ //’A | )
Figure 5. A Model ‘of jthe Future Metropolis. Note the nucleated pati:erns and
energy/activity relationships in the central g:i"ty ‘as well as. suburban and non-
metropolitan areas. (Designed by Dona]d_J_'. Ziegler). Source: Koenig, Herman E.
and Lawrence M Sogrmérs, “Energy and the Adaptation of Human Settlements", |
'Mi"éhigan‘St‘até U'ni'ilersity, 1980, p. 16. S '
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and.public transportation. The same pr1nc1ples can be

applied to the suburb and to the nonmetropolltan areas. ' K\g

U -

Note the nucleatlon or. clusterlng of den ities of populatlon —e
“at varylng d1stances from the central c1jy. Note also the | |
greater relatlonshlps between the smaller reglonal center
T - and the surroundlng areas in terms of food‘production, fuel
' productlon, and llnkages to other centers and the central e
city by. varlous kinds of transoortatlon. Hlerarchles of
regions or urban den31t1es begln to emerge which. have
' s1gn1f1cance for prlvate/and public sector decision'makers.
The real estate developer, the banker or- mortgage lender, t; e
~ the 1ndustr1a11st, the. polltlclan, the school .
sunerlntendent, the hospital manager, and the planner (among
others) must understand and act in ways that bring th1s
nuclea .ion about. The result is reg;onal;zatlon at_the,
micro scale. In these kinds of:situations the'applied B o
~ geographer should be able to make 1mportant contrlbutlons.
The opportunlty 1s 1ncreas1ngly available to |
| demonstrate the real—world problem solv1ng capablllﬁgks of
the geographlc approach Energy,;- land and people related

developments are only examples of the appllcatlon of

classlflcatlon and reglonallzlng technlgues, and the utlllty

of the methodology and analy51s of the applled geographer."




N

Conclusions : ' : .

The region has been in and out,of favor in the
discipline of geography over the yearslt The concept
currently is being dusted off and is enjoying a reVival as a

concept in teaching, research and application. In a more

fOn /

and more complex world, we,need deVices such as the region
which facilitate generalization, Simplification,,and
understanding. |

It seems evident that the use of regional analysis is

crucial in much applied geographiciresearch. The-

class1fying and regionaliZing of variables is a major

l’contribution of the discipline of geography. The full power

of the approach needs to be emphasized in the undergraduate
or graduate training of geographers wishing to apply their
skills to the real—world Methodologv, technique and |

substance courses need fully ko, explore and apply the

, utility of the. concept. As ‘the pressure of people upon

finite and other resources and space increases, the utility

- of .the idea of the region:as applied to societal»issues must

/

take its appropriate place. It is our responsibilitj;as

' profgssional geographers to see that this happens.

L
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