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On The System of Knowledge:
A Classification of Studies Within the Field of Geography*

Charles H. Smith, Ph.D.

*A study performed in the mid-1980s while the auth@as a graduate student, but not published atithat | am resurrecting it
now (2013), unaltered, only because | think thdifigs still may be of interest to some readers. —HCS.

I ntroduction

Geographers have put considerable effort intdifiggbver the question “What is geography?” There
are many reasons for this concern, among themathiinaing search for philosophical approaches
relevant to their studies, the need to expressotiers in other fields the basic content of theigime,
the desire to identify new challenges to their sph®f expertise, and even, at times, the caleferdd the
integrity of the subject itself. The answer “Geaggny is what geographers do” is adequate to thenext
that it is descriptive of the state of things af given time, but inadequate for its lack of reles@ to
endeavors such as curriculum planning, resourcelg, philosophical exploration, and promotion of
interdisciplinary growth.

Nevertheless, it seems clear that any attempddeeas deeper issues must also deal with the sfudy
things as they are—or, at least, as they are pextéd be. The latter point is an important oresduse
no group can set for itself a set of tasks moreptimated or obscure than its own members feel
comfortable with. Thus the “what is” question canhbe answered before we have some idea both of the
“absolute range” of subjects within the field ahd ivay geographers in sum perceive these as
contributing to an overall structure and orientatio

Past attempts to understand the “system of gebgtdmave largely been based, either explicitly or
implicitly, on the philosophical insights of inddial workers within the field. Related analysis ha
sometimes created the impression that geographytmausighly multi-dichotomous; James and Martin
(1981, p. 406) refer to this perception as haviegrb‘harmful to the clarity of geographical thougyhit
the least, however, there do seem to exist vageographic “traditions” of study. Pattison (1964)
dentified four of these: spatial analysis, aredists, man-land interactions, and earth scienabestu
Other definitions have also been suggested, fanplat geography as an interdisciplinary “servieddi
at the intersection of the other natural and sagi@nces (Fenneman, 1919), geography as human
ecology (Barrow, 1923), and geography as the sbfidpatial systems (Ackerman, 1963). That the
argument continues unabated is evident from penfsamore recent studyGeography’s Inner Worlds
(1992).

It is thus apparent that the cleaver may be drdpgeoss the field in many directions. The “cleave
approach,” however, produces little insight regagdhe intra-discipline forces holding geography
together. With this in mind, | decided to investig the “what is” question in a different—and igegnse
more direct—fashion, tracking geographers’ own gptions of the internal relations within their el

| sent questionnaires to a random sample of mesrdfehe Association of American Geographers
(AAG) in the hope of collecting information thatudd be used to construct a classificatory pictdrithe
“system” of geography. 378 forms were sent in@lkhese 120 were returned. Some of the lattéritdia
be discarded for various reasons; 110 were evédyfioaind to contain usable data. About 90 weidedil
out in entirety (“about 90,” because absolute degifecompletion of the task was hard to measuréjs
return rate was not altogether pleasing, but wasfaeatory to the extent that it provided an adeguiata



base for statistical analysis.
The Questionnaire

The questionnaire presented two kinds of taske fiFst and main one involved performing a set of
ratings. Respondents were asked to choose fraiovadpd list of 60 subfields those four that most
closely corresponded to their own professionaka@#is within geography, and then to rate alongabesc
of one through five their perception of how closediated each of the four was to each elementeof th
entire list. A set of 240 ratings was thus recdrde each completed questionnaire. The initiablis
subfields was constructed from several sourcegcty theAAG Newsletteand yearly application
form. Naturally, considerable subjectivity wasahwed in setting up this list, but it is felt thaprovides
a reasonably fair representation of recognizedisldbihterests within professional geography. (See
Table 1.) No attempt was made to “equalize” thvellef generality or nature of the studies included
indeed part of the object of the investigation teailentify the structural relationships inheremsuch
different levels of organization.

Respondents were given no further instructione@mm to perform their ratings. Some of them
complained about this, and a number apparentlymdexstood the directions, but on the whole the
results were quite satisfactory. A second taskalssincluded in an effort to generate stratitatiita.
Respondents were asked to note their length ofriexpe as “professional geographers” (0-10 yedrs, 1
20 years, or greater than 20 years), whether timneiergraduate degree was in geography or some other
field, and whether they usually attend (i.e., mbn half the time) annual national meetings ofAR&.
Regarding length of experience, 54 respondentgtexpt0-10,” 31 reported “10-20,” and 24 reported
“greater than 20.” 65 respondents reported thagjigghy had been their undergraduate major; 44
responded in the negative. 56 respondents indi¢htd they usually attend national meetings, wdere
53 do not. An SPSS CROSSTABS analysis on thesemlatuced only one set of results significant at
the .05 level: AAG members who were not undergadelgeography majors tend to take part in national
meetings less frequently than do those who were.

Despite the relatively small number of responddratempted some stratified analyses on the main
task data, but obtained no results that appeagaifisantly different from the results of the uradtfied
analyses. Only the latter, therefore, are destiiteze.

Analysis Methods

Standard univariate and multivariate statisticathods were used to analyze the matrix of compiled
ratings. These included correlation, regressituster analysis, and multidimensional scaling (MDS)
The last was deemed especially important in thergoal of field structure. MDS is now reasonablgliw
known outside of its realm of most frequent usgchpelogy, but it may still be useful to provide r@eth
description of the method before continuing.

The basic value of MDS lies in its function ofrtsforming a matrix of similarities data (or
dissimilarities, distances, etc.) into an arragadrdinate locations set within an n-dimensionatliglean
space. It is mathematically similar to other nudltiate statistical techniques, but differs operally in
its employ of iterative procedures to force “béStdolutions. Except under trivial conditionsgth
reduction to a few dimensions of the variation meim¢ in a data matrix involves some distortion; the
degree of “badness of fit” of a given solution idimensions is most commonly measured by a statisti
known as its “stress.” High stress thus indicaisr correlation between the original data and its
representation as an n-dimensional configurat®iness can be reduced by increasing the number of
dimensions of the solution (in an analogous faskiaie way increasing the number of factors
increases variation explained in factor analysis)general, MDS may be said to be a technique hwhic



solves the problem of determining the relativeatmns of a set of entities when only the distances
among them are known. For further discussion efntiethod, see Kruskal and Wish (1978), Davison
(1983), Gatrell (1983), Young (1987), and Greer8@)9

As a first step in analyzing the data collecte@Qdy 60 matrix was created by allocating allnmgsi
to their proper cells and then obtaining a meangdbr each cell. The full matrix was then cobag to
a lower half matrix. This was done despite thé tlaat in the initial compilation lower and uppeives
were not symmetric (moreover, a rating of similabietween, for example, urban geography and physica
geography performed by an urban geographer is ptuaiéy different than the same rating performed by
a physical geographer). The step was taken fontaim reasons: symmetry was desirable for steisti
analysis purposes, and collapsing the data in esstoubled the average number of cases associdted w
each cell's mean rating. Despite the fact that M®&nsidered a very robust analysis method, rifedl s
number of respondents had initially been a mattepme concern, as even after collapse the average
number of cases behind each cell’s mean ratingowhsthirteen. On the other hand, 60 by 60 isrgda
matrix. Secondary analysis of several types indit#hat the data were extremely well-behaved. Not
only did the two halves of the initial matrix hawearly identical mean ratings, but each half was
correlated nearly equally with the averaged lowaf imatrix. A follow-up regression analysis invislyg
the same comparisons exposed no aberrant resigti@tns. The correlation between the two halves of
the matrix was r = .45; those between the two Isafred the averaged lower half were r = .78 andB0=
As a further precaution, the same tests were applianalyses involving the 213 (out of a totall@0)
rating means associated with cells containing tbstmatings (cases). Predictably, the correlations
improved to r = .74 between halves and to r = rira= .93 between each half and the averaged lower
half. Again, no systematic problems surfaced ftbenfollow-up regressions. These findings, whileyt
in no way indicate that the two halves of the @litatings matrix are identical in detail (indeadditional
investigation would probably lead to the concludioey are not, and in interesting ways), do supihart
legitimacy of their collapse for present purposes.

Once the data had been arranged into appropaate the nonmetric version of KYST-2A (Kruskal
et al, 1977) was applied to them. Solutions wértaioed in one through five dimensions. Four
dimensions provided the most instructive result® @nd three dimensional solutions produced much
less favorable scattergrams of actual vs. estimatkebs than did the four dimensional solutiorgssr
did not markedly decrease after four dimensiond,tha five dimensional solution exhibited no appére
structural refinements over the four dimensionaltimn). The coordinates of the four dimensional
solution were then used as the input for a clumtatysis using the information statistic-based aggin
of Johnston and Semple (1983). The use of outpat MDS studies as input for cluster analysis is
usually frowned upon; hierarchical cluster analysspecially, relies on rather different mathenadtic
assumptions regarding the comparison of similariien does MDS. Here, however, classification was
applied mainly in an effort to make the visual tesof the MDS analysis easier to appreciate (i.e.,
wanted results that were directly compatible with structural dimensions identified through theelt
The information statistic-based method was deempdopriate because it is non-hierarchical and
determines, through an exhaustive examinationl giaatitionings, that one which maximizes variation
explained. Lastly, an analysis involving lineagnession was performed in an effort to determine
whether the compression of the original similasitieatrix into the four dimensional MDS configuratio
had been accompanied by any systematic and intabpeechanges in the data; i.e., whether particular
subfields within geography are viewed in one waindividual comparisons between subfields but in
another way after the sum of all such comparissakien into account.

Results

1. The MDS Configuration: Distances Structure



Of themselves, the standardized four dimensionatdinates comprising the MDS output
configuration relay little interpretable informatio Once Euclidean distances are calculated betaléen
pairs of points in the configuration, however, uselescriptive statistics may be extracted frons¢heln
Table 1 four such statistics (and some furtherimétion discussed later) are reported that desthnde
distance relationships between each point (subfeld the set of all others. The rank of the mean
distance from each point to all others is inforweiin indicating the perceived relative centratifyeach
subfield within the field as a whole. Thus, théfield with the lowest mean distance to other sitif,
“land use studies,” was perceived by the resposdent group as being closer to the “core” of
geographic studies than any of the other 59. Ran&kcond and third, respectively, are “regional
geography: physical,” and “environmental impactlgsia.”

The Euclidean distance from each point to theimiistandardized coordinates 0,0,0,0) relays diight
different information than the mean distance begdlie configuration is not perfectly symmetric abou
the origin. It can be used as another way of m&ging the centrality of a point within the configtion,
but also provides a clearer picture of the ovestadlpe of the configuration (when the actual distanc
behind the rankings are studied). As it turns thdre are fewer points that are close to the rotiggn
would be expected by chance; the interpretatiomsee be that geographers as a group view théir fie
as a discipline without central focus!

Lastly, the coefficient of variation and variannealistances between each point and all othery rela
some information regarding the degree of what mightermed the perceived “general service
function” of each subfield. Subfields represerigd small coefficient of variation in Table 1 niag
interpreted as those for which respondents cou@tbish only a low degree of systematic affinity; i
other words, these are perceived as the subfi¢léast relative systematic specialization. The fi
lowest rankings are for “geographic education,” i@l Systems Theory,” “land use studies,” “time
geography,” and “landscape studies.” Care musixeecised in interpreting these rankings, howea®r,
in this instance the coefficients of variation hiased to some (small) degree by the (slight) asgtrym
of the configuration. For this reason, rankingshef variances are also listed in Table 1 to pe¥itther
relevant information.

Table 1. List of the sixty subfields consideredtia study, ranks of each (including mean values fo
ties) with regard to five descriptive statisticedahe number of times each subfield was used by
respondents as a basis for comparison. Lowess ramkespond to lowest statistics for columns one

through four. See text for explanation.

Rank, Rank, Rank,

Mean Distance Coeff. of Rank, Rank No. of
Subfield Name and Number Code Distance to Zeroariatlon Variance Change Respondents
soils (1) 43 45 43 46 6 2
diffusion studies (2) 20 22 33 29 13 4
housing (3) 48 49 57 59 -115 5
history of geographic studies (4) 60 60 1 20 -3 4
remote sensing (5) 41 40 24 28 -12 10
environmental law (6) 49 48 16 22 15 1
time geography (7) 36 32 4 4 10.5 0
regional science (8) 10.5 13 54 41 0 5
recreation geography (9) 21 20 19 13 -19 3
urban geography (10) 12 17 60 52 115 27
fluvial geomorphology (11) 54 54 37 57 45 2
settlement theory (12) 28 29 40.5 38 -175 4

bibliography (13) 46 42 2 6 6 1



natural hazards (14)

agricultural geography (15)
behavioral geography (16)
location theory (17)
conservation/preservation (18)
population geography (19)
geography of crime (20)

glacial studies (21)

public policy studies (22)

medical geography/epidemiology (23)

25
15
27
32
31
29
58
55
17

51
regional geogr.: physical/ecological (24) 2

reg. geogr.: cultural/political/economic (236

spatial interaction modeling (26)

geographic information systems (27)

14
37

geogr. thought/philosophy of geogr. (28) 35
paleogeography/Quaternary studies (29)59

natural resources management (30)

environmental impact analysis (31)
historical geography (32)
political geography (33)
synoptic climatology (34)
General Systems Theory (35)
economic geography (36)
cultural geography (37)
geographic education (38)
computer graphics (39)

water resources (40)

field techniques (41)

land use studies (42)

social geography (43)
transportation geography (44)
biogeography (45)
underdeveloped nations (46)
energy studies (47)

marketing geography (48)
research methodology (49)
physical geography (50)
landscape studies (51)
migration studies (52)
hydroclimatology/hydrology (53)
cartography (54)
oceanography (55)

planning (56)

statistical methods (57)
downslope processes (58)
manufacturing geography (59)
environmental perception (60)

2. Classification Results

5
3
38
40
50
30
6
23
24
52
8
26
1
34
39
47
42
22
44
18
10.5
13
19
53
45
57
4
33
56
9
7

25
14
28
36
30
33
58
55
19
51
2
18
11
35
31
59
5
3
37
38
50
26
9
27
16
52
8
24
1
39
41
46
44
21
47
15
12
7
23
53
43
56
6
34
57
10
4

31
23
a7
58
29
59
18
32
40.5
10
25
36
22
15
6
17
46
39
29
34
13
5
56
53
3
14
35
20
21
55
50.5
29
49
27
42
9
48
8
50.5
45
11
7
52
26
44
38
12

24 115 3
12 457
42 2 5
53 -8.5 6
23 2 - 8
56 -14 0 1
49 -5.5 0
54 1 3
35 12 7
26 -7.5 3
10 37 7
31 -9 24
11 95 3
4 1 -30 7
8 -115 6
50 1 4
30415 15
17 33.5 6
34 -20.25
40 -33 14
27 -9 3
2 -1 2
44 17.5 13
45 0.5 33
1 -23 9
32 -11 6
19 38.5 4
15 15 2
2 455 14
55 9.5 7
48 -26.5 4
39 -14 5
51 -357
18 -7 2
a7 -7.5 4
9 15 1
37 40 9
5 -9.5 11
43 14 3
58 2 4
16 -30 13
33 15 0
36 13.5 14
25 -205 6
60 -2.5 2
21 -2 3
7 -3.55

Through the aid of the cluster analysis it wassfile to produce various classifications of theadst
hand. None of these has any obvious statistigarsurity over the others; the grouping into seven
classes seems subjectively the most instructiveghier, and this is reported in Table 2. The dlaksls
| have designated are provided for simplificatiemgmses only.



Table 2. Non-hierarchical cluster grouping of $ingy subfields into seven classes.

Class One (“Human Geography”)
settlement theory (12), population geography,(@&jional geography: cultural/political/econonmz&),

historical geography (32), political geograph@)(Xultural geography (37), social geography (43),
underdeveloped nations (46), landscape studigs itigration studies (52)

Class Two (“Pedagogic Studies”)

history of geographic studies (4), time geograff)ybibliography (13), medical geography/epidemip
(23), geographic thought/philosophy of geogra®8),(geographic education (38)

Class Three (“Spatial Behavior”)

recreational geography (9), behavioral geogrdfby, geography of crime (20), public policy stuigl{@2),
environmental perception (60)

Class Four (“Natural Resources”)

soils geography (1), environmental law (6), nalttiazards (14), agricultural geography (15),
conservation/preservation (18), natural resountasagement (30), environmental impact analysiy (31
water resources (40), land use studies (42)ggretudies (47), hydroclimatology/hydrology (53),
oceanography (55)

Class Five (“Spatial Analysis Studies”)

diffusion studies (2), regional science (8), Edamnteraction modeling (26), geographic infornoati
systems (27), General Systems Theory (35), comnmuaphics (39), marketing geography (48), re¢earc
methodology (49), cartography (54), statisticatinods (57)

Class Six (“Urban Systems Studies”)

housing (3), urban geography (10), location tiiéti), economic geography (36), transportation
geography (44), planning (56), manufacturing gapby (59)

Class Seven (“Physical Geography”)

remote sensing (5), fluvial geomorphology (113cal studies (21), regional geography:
physical/ecological (24), paleogeography/Quaterstudies (29), synoptic climatology (34), field
techniques (41), biogeography (45), physical gaolgy (50), downslope processes (58)

3. The MDS Configuration: Dimensional Structure

Despite the relatively small sample size, theltesuake intuitive sense and | strongly suspedt tha
additional data would not alter them very muchgufé 1 consists of the four dimensional configarati
plotted two dimensions at a time. Subjective eatidun of these breakdowns suggest interpretations f
the set of coordinate values comprising each dilnanDimension one clearly reflects the



human/physical dichotomy within the field; i.e.etlowest negative values are associated with palysic
geography studies, whereas the highest positiveesare associated with social geography studies.
Dimension two consists of a gradient between whightrbe termed “philosophical studies” and those
that are highly technical and/or analytical in matuWithin dimension three is contrasted the
interdisciplinary study of the natural environmant specific methodological techniques used toystud
geographical systems. Dimension four is the midtult to interpret, but seemingly aligns those
subfields that are classically associated withitiathl geography against subfields that are nedead
with subjects often not associated with geograptafla However, it has also been pointed out totinae
the more field-oriented specialties dominate tlgghér end of the dimension; the lower end, on therot
hand, appears to be occupied by conceptual studiesn aid to interpreting the internal structofé¢he
system produced here, the class structures list€dlle 2 have been superimposed on the configusati
displayed in Figure 1. We thus find, for exampihat Class Six (“Urban Systems Studies”) is defimed
this system primarily on the basis of negativendtifs with dimensions one and two.

4. Systematic Changes in the Initial Data Inhefiarihe Scaled Results

It is sometimes forgotten when studying an MDSatitonfiguration that its derivative distances
matrix relays rather different information from ftimtial matrix of similarities used to produce it is
quite possible for objects (in this case, subfieldsh high mean ratings in the initial matrix tnceup
rather remotely placed in the output configuratimgvice versa The reason for this turnabout (apart
from possible mis-application of the MDS proceduseghat some objects may be viewed as quite simila
to a large number of other objects, but in ways$ ¢hanot be systematically represented in ternagdl of
objects at once. A good example in the presemt isdgeographic education,” which had the highest
mean similarity rating across all comparisons,dnded up at place twenty-four in the “mean distanee
other-points-in-the-configuration” tally. This diddd is thus apparently viewed as being individigal
quite relevant to all subfields listed, but in atfaon that does not serve to locate it within trerm
structural dimensions of the field. On the othendh “land use studies” ranked only as a tie faitjm
forty-five (!) in the similarities ratings, but med to number one in the distances. This indidhims
although respondents generally did not view thiffisld as being highly related to their own indivad
studies, they had little trouble placing it witlihve realm of geography as a whole. Column FivEatile
1 lists the number of rank places that each subfidivanced or lost in the transformation from mean
individual ratings to mean MDS configuration distas.

A question that naturally arises is whether tlaeeany systematic changes involved in that
transformation. This was investigated through e-step procedure employing linear regression.t,Firs
the sixty mean ratings were regressed with the sirdan configuration distances. The residuals fitwen
operation were retrieved and then used as the depewmariable for a stepwise regression operation i
which the independent variables were the coordivaliges of the four dimensional MDS configuration.
In the resulting regression model, dimension onequl to be a significant component at alpha = .000,
with dimensions three and four adding marginalgyngicant information (the overall model explained
about twenty-seven percent of the variation inrdsiduals). Examination of the particular changes
involved suggests that, in general, physical ggugraubfields have a more placeable image withén th
system of geography than do human geography sdbfidlhis, despite the fact that a large majoriity o
American geographers would probably characterigmgelves as operating primarily within the latter
arena.

5. Reliability, Validity and Other Considerations

The present data set, though small as regardsenuwhbespondents, is believed to be reasonably
representative. The earlier-listed characterisifabe respondents, though difficult to compardétail



Figure 1. Four-dimensional MDS representatioreéstr= .145) of relationships among
the sixty subfields, plotted two dimensions ataeti A class structure from Table 2 is
superimposed on given dimensional pairings wheh Batcores for that class on
those dimensions exceed plus or minus 1.50, or wee& score on either dimension
exceeds plus or minus 3.00.
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with AAG membership statistics of which | am awate,not appear to have any serious biases. The
overall estimation of usual annual meeting attendarb1.4%—compares well with actual figures
(especially if one takes into account unregistetttehdees). There may be some concern that thee mor
highly represented subfields have biased the eduit | do not feel this to be the case. Coluiro$
Table 1 lists the number of times each subfield elassen as a basis for comparison; the range of
values—O0 to 33—is large, but to be expected (dnige compares reasonably well with recent years’
AAG Newslettedata on members’ specialization interests). Then® correlation (r = -.003) between
these values and the “changes in rank” values (@olkive of Table 1), indicating that high
representation has no effect on whether a fieldda@s gains centrality in the system during the
transformation of ratings into standardized distsncThere is, however, a small but non-trivial
correlation (r = .249) between Column Six valued e absolute values of Column Five, suggestiag th
degree of loss/gain is slightly related to représtimm. This is predictable, as number of ratisigguld
optimally be related to representativeness of amisg and thus to precision of placement within the
MDS configuration. Whether this is a problem oraalvantage here is debatable. As a technical
exercise, the effect could largely be eliminateghgr weighting or attaching error estimates te th
initial elements. | prefer, however, to leave thsults as they stand, as there seems to be maeeina
understanding the group specification of the fasddoeing, in fact, weighted by the more numerous
perceptions of workers in the more popular subfieifistudy. Were the “objects” initially rated ber
actual objects | might argue otherwise, but in thisance the effect of ignorance of that ratgdstas
important to integrate as degree of familiarity is.

Considering the above, the “hollowness” of the Mid&figuration noted earlier resists simple
explanation (as might be expected!). Certainlyumber of the dichotomies/traditions noted eadier
plainly visible in the dimensional structure, bfitlremselves, these do not explain the phenomeibe.
most straightforward interpretation, of coursehat there just is no subdisciplinary “core” for
geography. Nevertheless, the results reporteddeeappear to identify “biases” of perception indtnoed
by systematic ignorance of subdisciplinary functi@nly Class Four (“Natural Resources”) and Class
Seven (“Physical Geography”) show marked positai@s as groups in Column Five of Table 1; the
best interpretation of this fact is that physicabgraphers are in general less aware of what human
geographers are doing theice versa This might suggest that, for the sake of intiszigline balance
and unity of purpose, more attention should bergigecurriculum programs (and elsewhere) to
introducing physical geographers to human geographgepts and study methods.

Where To Next?

The results of this pilot study left the investiyawith the impression that only a few minor
modifications of the questionnaire are warrant8dveral subfields should probably be removed fitoen t
list and others substituted; the list should pesHagslightly lengthened (to include, especiatijeiiests
such as “tropical geography,” “arid lands geographic.) but the overall task reduced by decreatieg
number of sets of ratings from four to three.hd humber of respondents can be doubled, the
specification of relationships should be improvedugh to permit stratifications and additional
investigations (for example, detailed “top halfteat half’ comparisons).

Structural classifications of this type might ksed in a number of ways. For example, they can
provide a context through which more specific @gdin the sociology of geographical ideas could be
developed. Gatrell's 1984 study might be notethisiregard. It would be particularly interestiag
apply the kind of Q-analysis treatment he usedsdrstudy of spatial diffusion modeling citationstha
various structures represented through the prédB& configuration results—for example, the
relationships leading to the order expressed asmions two, three and four.

In a more general sense, this approach can prolids as to more effective means by which to



classify and access the knowledge making up attydiestudy. This process could lead in several
directions, among them: (1) the development ofreleanore naturally-defined subject classifications
whose implementation might help streamline effattbibliographic coverage; (2) parallel suggestions
for refinement of software dealing with relatedoirmation retrieval needs and venues; (3) the mekihg
of curriculum programs designed to teach variolgesiis; and even (4) the physical re-arrangement of
library collections to respond to identified “cotes interest.

A number of somewhat less ambitious applicatiamsalso be imagined. For example, studies of
this kind might provide a base for subfield sel&leration and interdisciplinary exploration efforti$.is
not unthinkable to suppose that some of the rempisrted here do not agree with the perceptioriseof
workers within particular subfields; | would suggdwowever, that the "blame" for such mismatches li
primarily with those workers. “Image resolutionftiin the system described here will only take plas
new ties among subfields are forged and, impostaregported in the appropriate avenues of pubbcati

Moreover, the specific system reported here ceaklly find a place in “research in geography”
courses as an instructional device. Not only diogovide a general picture of the internal stanet
of the field that might be useful to a neophyteeistigator at an early state in his or her educabiahin
addition the course instructor might also benefitrf a close study of its dimensional infrastructwhen
in the stages of organizing his course. If theltesliscussed here do indeed relay some pictutteeof
“system of geography,” they should also impliciby relevant to attempts to understand how to gatabo
contributing to that system.

Perhaps structural classifications such as theoogsented here could also provide informationuisef
to the organization of conferences—the less overtagessions with similar subject content, thedrétt
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Appendix: Order of Subjects Scores on Each Dimensional Axis (highest placement first)

Dimension One Dimension Two
downslope processes
fluvial geomorphology
hydroclimatology/hydrology
glacial studies

Quaternary studies
synoptic climatology

history of geography
geographic thought
historical geography
geographic education

medical/epidemiological
Quaternary studies

oceanography political geography
soils landscape studies
physical geography bibliography
biogeography time geography

remote sensing
natural hazards
regional geography: physical
field techniques
water resources

cultural geography
downslope processes
migration studies

social geography
environmental perception

natural resources management fluvial geomorplyolog

cartography glacial studies

geographic information systems diffusion studies

environmental law population geography

environmental impact analysis  biogeography

computer graphics settlement theory

geographic education

agricultural geography

conservation/preservation

general systems theory

landscape studies

land use studies

time geography

energy studies

research methodology
underdeveloped nations

behavioral geography
natural hazards
geography of crime
physical geography

bibliography general systems theory
geographic thought field techniques
recreation geography oceanography
research methodology synoptic climatology
environmental perception soils

environmental law
urban geography

history of geography
statistical methods

spatial interaction modeling conservation/preaton
regional geography: human agricultural geography
manufacturing geography housing

historical geography
planning

public policy studies
regional science
medical/epidemiological
diffusion studies

recreation geography

statistical methods
cartography
hydroclimatology/hydrojog
land use studies

spatial interaction modeling

Dimension Three

consenyareservation

enviremtal law
atural hazards
recreatemyopphy
uneleetbped nations
environtakperception
political gepgnra
public policy studies
natural resournaeagement
environmental impaetlysis
soils
water resourc
ricaffural geography
energy studies
geograpbrime
cultural geography
hydroclimatology/toldgy
regional geography: human
fluviabgerphology
haysin
bibliography

regional geography: human annphg

lzselstudies
oceanography

regional geography: palsic landscape studies

socigirgphy
historical ggabyr
urban geography
behavioral igety
physical galgy
regional gaplgy: physical
biogeography
dowpslprocesses
transportationggaphy
populat@ography
economicrgeby
history of geography
manufacturing geography
geographic though
rersetesing
field teijues
setdatrtheory

Digiem Four

biogeography
regional geography: human
agricultural geography
settlement theory
field techniques
historical geography
landscape studies
shy
soils
underdeveloped nations
remaisisg
cartography
economic geography
cultural geography
Quaternary studies
population geography
land use studies
transportation geography
location theory
research methodology
regional geography: physical
conservation/preservation
political geography
migration studies
downslope processes
computer graphics
natural resources management
regional science
history of geography
physical geography
urban geography
annpig
statistical methods
geographic education
environmental impact analysis
glacial studies
social geography
hydroclimatology/hydrology
diffusion studies
natural hazards
fluvial geomorphology
environmental perception

geographic inforonaglystems geographic information systems

time geography
location tiieor

water resources
manufacturing geography



settlement theory
political geography
economic geography
transportation geography
cultural geography
marketing geography
migration studies
underdeveloped nations
location theory
behavioral geography
urban geography
population geography
social geography
housing

geography of crime

public policy studies medigatiemiological
natural resources managememigration studies

economic geography glacidiessu
water resources geographication
regional science regionalrsme

environmental impact analysisarketing geography
marketing geography spati@rinttion modeling

location theory Quatersaryies
planning general systems theory
remote sensing synopticatbingy
manufacturing geography diffustadies

energy studies researchauelbgy
computer graphics cartography

transportation geography computer graphic
geographic information systestatistical methods

public policy studies
energy studies
geographic thought
marketing geography
spatial interaction modeling
behavioral geography
synoptic climatology
recreation geography
nvirenmental law
general systems theory
time geography
medical/epidemiological
bliogiraphy
geography of crime
oceanography
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