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ZDENEK MURDYCH 

THE MAPS OF DEMOGRAPHIC POTENTIALS FROM THE 
TERRITORY OF CZECHOSLOVAKIA 

The theory of geographical gravity and potential models, which was derived 
from the Newtonian law of gravitation ,and which was in general mentioned 
even in the last century, was in the 1940's newly formulated and developed 
by J. Q. STEWART. The general model of geographical potential can be ex
pressed 8S 

;Vj = k "'" _'!.L!L, 
~ Vd d"ij 

where k is a constant, v are weights, P is an expression for the masses 
(usually the number of inhabitants), d is the distance rbetween the pOints i and 
i and n is an exponent (usually of value 1). 

The method has a lot of modifications and applications. The principles of 
the theory are explained in several textbooks on regional analysis (W. Isard 
et al. 1960) or cartography t Monkhouse-Wilkinson 1963). The maps of demo
graphic potentials were also elaborated for some East European countries: 
for Poland by L. Kosinski 1965 and for Hungary by Bene-Tekse 1966. This 
paper presents new applications of this method from the territory of Czecho
slovakia and Prague. 

The potentials for Czechoslovakia were counted according to the basic 
model 

iVj ="'" ~, ~ d ij 

where Pj are the total numbers of inhabitants living in 22 territorial parts 
of Czechoslovakia and dij are the distances among the demographic centre3 
of these areas. These 22 territorial p,arts were determined by dividing the 
administraUve regions: each region was divided into two parts, only the 
Central Bohemian Region was divided into 4 parts (see Fig. 1a). The results 
for comparison are presented by three cartographical forms: by a choropleth 
map (Fig. 1a), an isarithm map (Fig. 1b) and a cartogram (Fig. 1c). 

1. The dislocation of demographic potentials in CzechosloViakia. Potentials computed ~ 

according to the model iVj = '" il. L dij 
Potentials quoted in thousands of inhabitants per 1 km. Comparison of cartogra
phical methods; potentials expressed by: a] choropleth map, bl isarithm map, 
c I cartogram. 
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2. The demographic po
tentials of Prague ac
cording to the model 

N j = ",..!l In thou-
L...dii 

sands/km. 

3. The demographic po
tentials of Prague ac
cording to the model 

iVj = "'..!l. In thou-
L... d2ij 

sands/km. 

4. The general density of 
residing population in 
the urbanlstlc quarters 
of Prague (Inhibitants 
'per hectare). 



Potentials are usually expressed by isarithms, but a choroplet'h map could 
be a convenient cartographical form as well. Maps constructed according 
to the explained division of the state terl"itory show us the general dislocation 
of demographic potentials in Czechoslovakia. The potentials were hand com
puted. If we want to obtain territorially more detailed maps, the division 
of the territory of Gzechoslovakia should be in more detail . For such laborious 
calculations it is better to use a computer. Nevertheless our maps illustrate 
the exceptional position of Central Bohemia while Eastern Slovakia appears 
to be the most isolated region. 

Another application of the met'h.od was carried out for the territory of 
Prague. Potentials for Prague were computed twice, us ing values 1 and 2 as 
exponents in the denominators of the models. In the numerators there are 
the numbers of inhabitants residing in urbanistic quarters of Prague, the 
territorial division of the city is marked in the FIg. 4. According to the 
remaining maps !Showing the density of resriding population and netwoI"k 
of shops the exponent 2 seems to be more suitable to e~press the real values 
of int'eraction in the city. We must not forget that the real values of isarithms 
are rather higher, because we do not take the surrounding area into account; 
our numbers have still great importance as relative values. 

Although the theory of geographical potentials is very important mainly 
for applied geography and territorial planning, it is still very rarely used 
for solving practical problems. 
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5. The density of the network of shops (number of shops 'per 1 km2J. 
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Resume 

MAPY DEMOGRAFICKYCH POTENCIALO z OZEMi CESKOSLOVENSKA 

Teorie geograficke gravitace a potencialfi, ktera je v hrubych rysech znama ji~ po 
i'adu desetileti, byla ve 40. letech exaktnim zpfisO'bem propr,acovana J. Q. STEWARTEM 
a pozdeji byla aplikovana v i'ade geografickych prac!. Teorie se jl~ dnes stala sou casU 
nekterych ueebnic regionalni analyzy 1 kartografie. Mapy demografickych potencialfi 
byly ji~ tez sestrojeny pro ilIektere vychadoevropske zeme. Souhrnny potencial ureiteho 
mista vyjadi'uje velikost ovlivnDvanl tOhOtD mista okolnim geografickym polem, v pi'i
pade demografickeho potenciaIu Dstatnlm Dbyvatelstvem. 

Pojednani pi'inasi aplikace metody demografickych potencHilfipro uzemi Ceskoslo
venska (obr. 1 J a Prahy (obr. 2 a 3 J. V prvnim pi'ipade je pou~1to deleni republiky 
na 22 eas'tr (viz obr. laJ a vysledky jsou pro srovnani kartografickych metod vyjtidi'eny 
trojim zpiiso'bem: pl,osnym kartogramem (ohr. la), izoliniemi (Dbr. Ib) a kartodiagra
mem (obr. lcJ. Veskere vypoety byly provedeny mene; uzemne detailnejsI vysledky 
by bylD mozna ziskat rozdelenim cel;kii na mensi uzemnf jednotky, vypoety by pak 
pro velke mnozstvi poeetnlch ukonii bylo vhO'dne provadet pocitacim strojem. 

Metoda je dale aplikovana na uzemI Prahy. PrvnI mapka (obr. 2 J vyjadruje (stejne 
jako tomu bylo v pi'fklade pro uzemI CSSRJ potencialy vypoetene podle nejjednodussiho 

modelu iVj = ",!'.L . DaIS! mapka vyjadi'uje potencialy vypoetene podle modelu L. d,; 

iV,' = '" ~L . Ve vsech pi'ipadech se uvazuje. bydlicI (tzv. l1ocnf) obyvate1stvo [Pj J. 
L. d'ij 

Pro vypoety bylo pouzito rozdeleni Prahy na urbanisticke ctvrte - viz obr. 4, Mery vy
jadi'uje hustotu obyvate}stva Prahy. Obr. 5 znazornuje hustotu obchodni site (pocet pro
dejen na 1 km2J. Rozlozeni Dbchodnl sitE! lepe odpov[da rozlDzeni potencialii, k jejich~ 
vypoetu bylo PDU~itO etvercfi vzdalenostL 
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