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COMMODITY FIELDS

The accompanyingmaps were produced in conjunction

with a larger study of spatial interaction.* They are ex-

tracted here becausethey have as a common theme the move-

ment of commodities. The larger study treats of more general

classesof geographicalinteraction, specifies in greater

detail the theoretical justification for the particular

techniqueused, and develops additional consequencesthere-

from. It is assertedthat the method of representation

employed provides a particularly felicitous and dramatic

summary of the asymmetryof large geographicalexchanges.

A table of county to county trade in the united Stateswould

contain in excessof 9 x 106 numbers, for example, and this

is an incomprehensibleamount of data. A flow field, on

the other hand, showing and summarizing thesedata as

a set of vectors seemsmore tractable. The reader knowledge-

able in commodity studies is invited to comment on the

degree to which the maps do in fact accord with insights

obtained from alternatvemodes of study and analysis. The

choice of the particular commodities representedhere was

made on the basis that a personwith general knowledge of

the economic geographyof the united Stateshas a priori

expectationsin each case. The livestock flow pattern may

also, for example, be comparedwith that given in G. Judge,

J. Havlicek, and R. Rizek, "A Spatial Analysis of the u.S.

Livestock Economy" (pp. 261-273 of G. Judge, and T. Takayama,

Studies in Economic Planning Over Spaceand Time, New York,

Elsevier, 1973), or, inter alia, E. Ullman, American

Commodity Flow, Seattle, University of WashingtonPress,

1957.

The data in eachcaseconsist of square (48 x 48),

asymmetric, tables in which are indicated the dollar value

*National ScienceFoundationGrant GS-34070X, "Geographical
Patternsof Interaction", the University of Michigan,
Departmentof Geography, 1972-1974.
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(M .. ) of goods moving from region i to region j. The data
1)

are all taken from J.M. Rodgers, State Estimatesof Inter-

regional Commodity Trade 1963 (Lexington--HeathBooks,

New York; 1971) as supplied on magnetic tape by the

Departmentof Transportation. In addition the coordinates

(x,y) of a point within each region are required, and,

for display purposes, the coordinatesof an outline of the

area. The following calculation is then performed.

1 m M .. - M ..
1 [(X j

x. ) , (Y. Yi)]-+ 1) J1 - -V. = L 0 0 1 )1 n-l M .. + M .. e:r-:-
j=l 1) )1 1)

jti

where

2
d ..
1)

= (X. - X.) 2 + (Y. _ y.) 2 0

) 1 J 1

-+
The vector V." is

1

plotted at the map location (XiY
i
), after an arbitrary

scaling appropriateto the particular map. It appearsto

be a dimensionlessnumber, the relative net exchange. The

interpretationis thus not quite as simple as would be the

case for a vector field basedon the net flows. The field

seemsto show the directional tendancytoward trade rather

better than would the absoluteamount of flow. "If, at any

point on the map, a commodity were thrown into the air,

it would tend to fall in the direction indicated by the

exchangefield". The patternsare more easily studied

when the irregular scattterof vectors is interpolatedto

a regular lattice, and interpolatedvector fields are thus

also shown for each commodity. This has the advantageof

reducing the somewhatarbitrary placementof vectors within

each state, but also the compensatingdisadvantageof

yielding values outside of the U.S. borders, where there

ｾ ｲ ･ no observations.

w. Tobler,
Laxenburg,
2 March, 1975.
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