JAROMIR KORCAK

EXTREME VALUES IN THE WORLD POPULATION
MAP

The greatest problem of the world population map in the 1/M scale arises in
densely populated areas. Where only the geographical distribution of localities
is involved, the difficulties are rather of a graphical character. However, even
in Bengal, for instance, those 80,000 villages can be drawn upon a space
covering 20 dm?2, while respecting, roughly at least, the geographical situation.
The problem arises there where one has to make drawings that give a propor-
tional idea of different sizes of the various communities as these vary greatly.

The statistical distribution of the population, as seen within the framework
of ‘communities or villages, is extremely unsymetrical reminding one branch of
the rectangular hyperbola. Even if one placed the lowest possible limit on the
largest unit and used it for all towns having more than one million inhabitants,
one would have to divide the variation array against all rules into at least 200
classes in order to do justice to the actual variety. The maximum value would
then show less than 100 cases while the minimum one, representing in this case,
communities with less than 5000 inhabitants would show more than a million
cases. Such a variation is, however, very difficult to draw uniformly on the
millionth map.

In geographical literature the most attention has been paid to drawing the
above-mentioned minimum units, that is, the rural communities. This is cer-
tainly due to the fact that they occupy a vast majority of the Earth’s surface,
as well as being due to the occurrence of very variegated forms of geographical
distribution in which geographers are always more interested than in the ab-
stract conception of size. But also the conference of UN European statisticians,
preparing the 1960 census of the population, devoted its attention, first of all,
to-these smallest communities (2). :

It is however true that the largest communities, that is, the cities having more
than 1 million inhabitants, gather together only about 6 per cent of the world’s
population but these cities represent the greatest work of man on the Earth’s
surface and are doubtless the main centers of the economic and political activity.
We should, therefore, try to draw them as geographically as possible even on
the millionth map. It seems, however, that most geographers here are satisfied
with a geometrical illustration as used by Steen de Geer in 1919 (3). The
disproportion between the size of population and the space reserved for it on
the map is here partly overcome by spheric expression, that is to say, by means
of a fictitious third dimension. This manner of representation is declared to be
a “graphical necessity’”” (A. Libault, 1952), and was also given preference by
the Special Commission on a World Population Map at its session in' May
1959 (6).

I plead for a more geographical depiction and a departure from the fiction
of the third dimension. As for this, I accept W. Zelinsky’s conception, suggested
at the 17th International Geographical Congress (7) but would render the sug-
gestion more accurate as to its quantitative aspect, and above all would try to
express a uniform limitation of the area of great cities. As for the quantitative
aspect I follow H. Smed’s suggestion passed in 1952 at the same Congress (5).
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It is known that no suggestion referring to the world population map was passed
at the 18th geographical congress. H. Smed’s proposal was to make a circle,
0,5 mm in diameter, representing 500 persons, stand for the unit of the carto-
graphic picture of the population in the millionth map. This ratio is, first of
all, suitable because it represents roughly a millionth of the world’s population
on a surface of 1 mm2 It further represents the average density of population
on a surface of 2500 inh/km2. This is a relatively thinly populated surface as
the dotting method here in question substantially represents the population of
a built-up area. Its general average cannot be ascertained even in Europe but
it seems that the number 2500 roughly corresponds to the population of the
built-up areas in rural regions. For instance, for the most eastern region of
Czechoslovakia (Presov) the number for 1950 is about 3300 if we subtract its
only town of 25,000 inhabitants.

That ic why with great towns, the proportional circle will reach far beyond
the suburban zone. In case of Moscow or Paris the diameter will be something
more than 25 km reaching thus the river Kljazma or Oise respectively. This does
not matter so much with such inland cities but it will be incorrect with towns
situated on the coast where the majority of cities, having a million inhabitants,
are located. Besides, such a circle will enter the area of many communities the
number of whose inhabitants is not included in the number represented by the
circle.

I tried to remove th1s disparity in my paper, presented at the 18th Interna-
tional Geographical Congress, according to which the analogical circle should
include all the population living in the area covered by the circle on the map.
This suggestion has further the following leading ideas: i) the size of the carto-
graphic symbols should be governed by the largest city of the area under in-
vestigation; ii) the size of the symbol should not be chosen arbitrarily, but only
according to the real ratio of that town’s population with the population of its
wide hinterland. This ratio can best be found out in Scotland or in- Bohemia.
The population conditions in Bohemia correspond better than in Scotland to the
European average, and that is why the size of cartographic symbols should be
proportionately determined according to Prague (4).

I consider the above-mentioned way to be correct from the statistical point
of view for the average density of areas, limited in this way for 37 of the grea-
test Czechoslovak towns, shows an almost symetrical statistical distribution which
is not attained with the usual indicators of density. This method, however, is
not satisfactory from the geographical point of view for it schematizes the geo-
graphical reality through the geometric form of the circle so that it is d1ff1cult
for it to be used with sea-side towns or towns on the frontier.

I suggest, therefore, that on the world population map another method be
used for representing large cities than for other communities. These communities
would be marked by the dotting method while the size of the circle would
correspond to the ratio as suggested by H. Smeds. On the other hand, large
cities, having more than 100,000 inhabitants, eventually 50,000 -inha-
bitants, would be represented by choropleths within the framework of the
communities (parishes, townships) but in such a manner as would at the same
time represent the average density of population about 2500 inh/km2 This
requires that the administrative area of the city within the framework of commu-
nities and according to geographic and economic conditions would increase or
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decrease to such an extent as to reach an average density of the value amount-
ing to 2500 inh/km2. For instance, according to the 1950 census, Prague had
a density of 5426 inh/km2 within its administrative area so that this area
would be enlarged by 55 communities on a surface of 437 km2 thus reaching
an average density of 2531 inh/km2. Similarly, as in Arhus for example, the
administrative area would be enlarged by 65 km2, in Buenos Aires by 1840 km?,
thus attaining an average density of 2461 and 2524 respectively.

On the other hand, Brno had in 1950 on its administrative area of 140 km?
an average density of only 2042 so that this area would be reduced by four of
the remotest suburbs on the east and south side thus attaining an average den-
sity of 2508 on a surface of 109 km2. Similarly, for instance, Krakéw, Ham-
burg, Los Angeles had in 1950 an average density of only 1862, 2149, 1686,
so that their administrative area would be proportionately reduced for the:
suggested cartographic representation. To which extent this would occur, I can-
not determine because of my lacking such detailed data or map. In certain cities
the published statistical data may concern so great an area of administrative
territorial unities, that looked for area with a density of about 2500 inh/km2
will not be obtainable by addition or subtraction of disponible data concerning
the area and the population. In this case it will be necessary to delimit on the
map one or two of the largest unsettled areas on border of the city and to mea-
sure the area planimetrically. Such is the case of Bratislava. The centre of the
administrative area for which the data for 1950 are published is so large
(81 km2) that even its population does not exceed the density of 2500 inh/km?2.
Such a density can be attained at only on a area of 58 km2 which may be ob-
tained by subtraction of the unsettled woodland on the northern and the agri-
cultural territory on the eastern border of the city. In the case of certain towns
it will be possible to take the administrative area without changing them for the
year 1950. Odense, for instance, has on the surface of 41 km2 a density of
2577, Mainz on the surface of 46 km2 a density of 2482, while Helsinki 2488 on
the surface of 162 km2. Thus the difference between areas-limited in such a way
and having an average density of about 2500 inh/km2 would be marked by
shading. Where cities having more than a million inhabitans are concerned, it
would be suitable to mark the difference in area and density of about 5000
inh/km2 by a denser shading. One should, of course, point out in the explanation
that the population of this area has already been comprised in the area having
a lighter shading.

As an example of the suggested mapping procedure we enclose a map of the
surroundings of Prague on a scale of 1:500000. We chose this scale in order
to be able to mark more clearly those details which serve only the purpose of
illustrating the suggested method but which would not appear on the 1/M map.
It is a question concerning the representation of Kladno. This miners’ agglome-
ration had about 50 000 inhabitants in 1950, and it is a question whether one
should make use of the suggested method even for such a size. That is to say,
in such cases, the area under consideration is composed only of a small number
of administrative units (in the case of Kladno there are six incorporated commu-
nities) so that the limitation of the area looked for with a density of about
2500 will be rather rough, if not a planimetre will be used. On the map we
mark Kladno by both methods. The administrative area is therefore marked by
a proportional but transparent circle. For the purpose of comparison we draw
a similar circle also in the case of Prague.
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500~ 1000~ 1500 2500 - 5000 - 0000~ 15000 - 25000 50000 a9

Geographical distribution of the population in region of Prague. Scale 1:500000. Areas
in circles proportional to the number of inhabitants in the community. 1 — density of popu-
lation about 2500 inh/sq.km, 2 — density of population about 500 inh/sq.km, interrupted —
administrative boundary of Prague.

Zemépisné rozlozeni obyvatelstva v oblasti Prahy. Méfitko 1 :500000. Plochy kruhia odpo-

vidaji poétu obyvatel sidla. 1 — hustota obyvatel okolo 2500 obyv./km? 2 — hustota obyvatel
okolo 500 obyv./km? prerufované — administrativni hranice Prahy.

Teorpadnueckoe pasjenenne Hacesaennss B oonactu Ilparu. Macmra6 1 : 500 000. ITaomanu
KPYrOB COOTBETCTBYIOT KOJIHYECTBY JKHTesel B HaCeJEHHOM NyHKTe. | — IJIOTHOCTH Hacele-
st okoJo 2500 xuteseii Ha 1 kM2, 2 — naoTHOCTH Hacegenns okoso 500 xiuTeqaelt na 1 KM2,
npepeiBaHHasi JHHS — aJMHHHCTpaTHBHAas rpanuua [lparu.
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The suggested_mverthod' has the following advantages:

i) it represents the geographic distribution of the population in its entire
variation in a manner which is substantially uniform as both with the smallest
and largest communities the area is drawn giving the density of about 2500
inh/km2. It is, however, true that where large cities are concerned, it is a density
covering the entire surface while with the smaller communities, it is rather
a density covering the built-up area. But such a difference is justified, on the
one hand, by the hyperbolic distance of extreme values on the picture of statisti-
cal distribution, on the other, by the circumstance that the continuity of the
built-up areas ceases to be the character of new big cities (1). This symbolizes
as well the fact that large cities influence their closest surroundings in a more
complicated manner than the communities in the country.

ii) It improves the geographic comparability in so far as it suffers from
the fact that the administrative limitation of large cities sometimes surpasses
the actual agglomeration in the geographic sense, and sometimes it does not
completely embody it. Also the so-called standard metropolitan areas of large
cities or conurbations are not always limited in a uniform way. The area of
territory ‘whose density of population exceeds 2500 inh/km?2 characterizes better
the size of the city than the absolute number of its inhabitants. The suggested
method also enables one to mark the large industrial agglomerations on the
1/M map from this point of view in uniform way. For instance, for the year
1950 the Polish Upper Silesia by the area of 563 km? (the density of 2478),
the Lancashire conurbation 982 km? (the density of 2466) Ruhrgebiet 1342, km2
(the density of 2492).

iii) It represents the biggest cities in a manner which is more geographic
than mapping by means of a fictitious sphere-graphs (St. de Geer 1919) or
by rectangles geographically orientated (A. Hettner 1900).

The disadvantage of the suggested method is that while enlarging or dimi-
nishing administrative areas to a density of 2500 one can arrive to a arbitrary
result. When the biggest cities . are concerned, we often have the case that out
of two suburban communities having similar geographic conditions enabling
them to be joined to a larger city area, only one of them can be joined to the
above-mentioned area. But similarly administrative areas of small communities
often are arbitrarily limited without devaluating the 1/M map. Another disadvan-
tage is that the limitation of large cities can be carried out only by geographers
who know local conditions and have at hand sufficiently detailed statistical data
and sufficiently detailed maps.

EXTREMNI HODNOTY NA SVETOVE MAPE OBYVATELSTVA

V referdté jde o to, jak na mapé 1:1 mil. zvladnout piili§ velké rozdily mezi nejmensimi
a nejvét§imi sidly. Specidlni komise Mezindrodni zemépisné unie se ve svém zaseddni v kvétnu
1959 vyslovuje pro metodu St. de Geera (1919), ale takové zndzornéni je malo zemépisné.
Lépe vyhovuje koncepce W. Zelinskyho (1952), ale po strance kvantitativni je tfeba ji doplnit.
Vychdzim v tom ohledu z navrhu H. Smedse (1952), aby jednotkou kartografického znézorriéni
byl kruh o priméru 0,5mm piedstavujici 500 osob. Tento pomér je vhodny také proto, Ze na .
plose 1 mm? ptedstavuje zhruba miliontinu svétové populace. Piedstavuje vSak pomérné fidké
zalidnéni zastavéné plochy, takie u velkjch mést proporcionilni kruh zasahne daleko za zénu
predméstskou; u Patize naptf. a7 k fece Oise, u Moskvy aZ k fece Kljazmé. Zasdhne do sféry
mnoha obci, jichz obyvatelstvo neni zahrnuto do poétu, kterj tento kruh piedstavuje. Kruhové
znazornéni je pak vibec nespravné na pobteii, kde je vétSina milionovjch mést.
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Navrhuji tedy, aby pro mésta s vice nez 100 000 (popfipadé 50 000) obyvatel se uzilo me-
tody relativni, ale fixované na hustotu zalidnéni 2500 resp. 500 obyv./km? Areil mésta by se
(podle obci) zvétsoval nebo zmensoval na tolik, aZ by primérna hustota dosidhla hodnoty kol:m
2500. Napt. pro rok 1950 se u Prahy této hodnoty dosihne aZ na plose 437 km?, tedy po pfi-
pojeni 55 obci. U Brna nebo Bratislavy bude nutno administrativni aredl naopak zmensit na
plochu 109 resp. 62 km? U Bratislavy se to nedocili pouhym ode¢tenim néjakych katastralnich
azemi, ale bude nutno oddélit néktera neosidlend tdzemi a jejich plochu vyméfit planimetricky.
U nékterych mést bude mozno pro rok 1950 pfevzit administrativni areidl beze zmény, napi.
u Helsinek (162 km?).

Takto vymezené aredly by se na mapé odlisily 3rafovanim, u milionovych mést by bylo
vhodné odlisit dvakrat hust§im Srafovinim jesté plochu s hustotou kolem 5000 obyv./km®, (Viz
ptipojenou mapku, kterou zpracovala D. Chrobokovd.) Vyhody navrieného postupu jsou: a) co
nejvice se zlep§i zemépisnd srovnatelnost, ktera trpi tim, Ze administrativni vymezeni mést neni
jednotné, stejné jako to nejsou ani tzv. metropolitni areily nejvét§ich meést; b) spravné se
uplatni také velké primyslové aglomerace, napf. Horni Slezsko plochou 563 km?, Lancashire
conurbation 982 km?, Ruhrgebiet 1342 km?; c) velikost tizemi, jehoZ hustota zalidnéni pifesahuje
2500 obyv./km? charakterisuje velikost mésta lépz ne% prosty pocet obyvateld.

Rozpor z toho, Ze velkd mésta se znazoriiuji jinak neZ ostatni obce, se netyka podstaty,
nebot v obou pfipadech se znazorfiuje hustota 2500. Uréitd metodickd odlisnost je ospravedlné-
na hyperbolickou vzdalenosti extrémnich hodnot na obraze statistického rozloZeni.

NPEOEJIBHBIE BEJIMYHMHBI B HM30BPAXEHHWHW UYHMCJIEHHOCTH HACEJIEHHS
HA KAPTE MHPA.

Craresi pelaeT BONPOC, KakHM o06pa3oM H300pa3sHTb Ha MHMJHOHHOH KapTe CJHLIKOM
GoJbluMe pa3HYHsl MeXAYy HauGoJiee MeJKHMH M KPYNHE[IIHMH HACeJeHHHIMH NYHKTaMH.
CrenuanbHasi KoMHccH MexJayHapoqHoro reorpadHyeckoro cormo3a BhICKa3aJacb Ha CBOEM
3acefaHHH, cocTtosiBuieMcs: B Mae 1959 r., B noab3y npumenennsi Mertoza Cran-us-Hep
(1919 r.). Ho n3o6paxkeHne f0 3TOMy MeTONy He YAOBJETBOPSeT C TOUKH 3DeHHs] reorpa-
¢uueckoit. Dosee mnojxonsimedt sisasercsi xonuenuussi B. 3eaunckoro (1952 r.), HO oHa
HyXJaeTcsl B KOJIHYECTBEHHOM JOTOJIHEHHH. B 3TOM OTHOUIEHHM si TIPHAEPXKHBAIOCh INpej-
aoxenHs I'. Cmenca (1952 r.) npHHSAITH B KayecTBe OCHOBHOH eIMHHUBI Kaprorpaduueckoro
H306paxeHHs Kpyr pajauycom B 0,5 MM, npexncrasasiomuiét 500 uesopek. DTO COOTHOUIEHHE
YAOOHO TaK)Ke NMOTOMY. YTO Ha IJIOmaAH B 1 KB. MM NOJy4yaeTCst IPMMEPHO MUJIHOHTas HOJS
Hacesenusi Bcero Mupa. Ho OHO COOTBeTCBYeT CpPaBHHTeNbHO HeOOJBIIOH MNJIOTHOCTH Hace-
AEHHSI Ha 3aCTPOEHHHIX Yy4yacTKaX; y KpPVIHBIX TOPOJOB COOTBETCBYIOIUMH KpPYT BBIXOAHT
faJleKo 3a Tpelesbl NPHrOPONHOH 30HHI: B ciydae Ilapmxa mo p. Yasw, B ciaydae MOCKBLI
BnJoTh OO p. Kasspmul. OH nepekphiBaeT pAsiAi HacCeNeHHBIX IIYHKTOB, HaceJeHHe KOTODBIX
He BKJIOUEHO B WYHCJIO XKHTeJeH, H300paiKaeMoe NAaHHBIM KpyroM. IIpuMeHeHue 3TOro Me-
TOJa SIBJISIETCS COBCEM HENMPABHJIBHEIM IJIs H300pa)KeHHsl HaceJleHHsI B NPHOPeXHOH Mect-
HOCTH, I'ie HaXOAMTCS GOJIbIIHHCTBO MHJIHOHHBIX T'OPOJIOB.

IlosToMy s npepsaraio NPHMEHHTL JJs TOPOAOB C YHCJIOM HaceJeHHsi cBeie 100 TeIC.
(uan ke 50 THIC.) XKHTesell OTHOCHTEJbHBIE MeTon H300paiKeHHs, HCXOISLIHHA -H3 NJIOTHOCTH
3acesqtenust 2500 ues. Ha KB. KM Han ke 5000 uen. Ha kB. XM, Takum oGpazoM, I'paHHIE
ropofa nepemelnajuch Obl (B COOTBETCBHHM C TPaHHLIAMK aJMHHHCTPATHUBHBIX €JHHHI) TaK,
uToGBl CpajHssl IUVIOTHOCTb BHYTPH apealjia cocTaBhia npuMepHo 2500 wen. na kB. kM. Tak,
nanpumep, B caydae IIparn 3Toff NIOTHOCTH GBIIO AOCTHTHYTO Ha IUIoWlagH B 437 KB. KM
(1950 r.), mocsie npHCOeAHHEHHS K ropoiy b5-TH HacesNeHHHX mnyHKroB. Hanporus, npu
u3o6paxenuu roponop Bpno n Bpartuciasa, meo6Xomnmo HX naomwanb ymeHmwuTs po 109
M 62 KB. KM. COOTBETCBEHHO. B ciayyae BpartuciiaBel HEJOCTATOYHO NMPOCTO HCKIIOYHTb HEKO-
TOPHIE TEPPHUTOPHH, HO HeO6XOAMMO BHIJIENHTb He3aceJeHHble YYacTKH, ONpPeNesUTb HX
TJIOIa b C NMOMOIIbIO MIaHHMeTpa. [IpH H306pakeHHH HEKOTOPHIX TOPOLOB MOXHO TepeHsSTh
NpsIMO MJIOLIafb ONpejleJIeHHYK a/JMHHHCTPATHBHBIMM TpPaHHIaMH 6e3 KaKuX-JH60 H3MeHe-
Huil (manp. B caydae rop. esbcunkn — 162 kB. KM).

Takum o6Gpa3oM omnpeje/fleHHble IJIONATH MOXHO OTJIHYHTL HA KapTe LUITPHXOBKOH; NpH
H306paXKeHHH MHJIHOHHKIX TOpojioB ObwIO Obl TMOJIE3HBIM [JONOJHHTEJNbHO OTJIHYHTBL C TO-
MOILIBIO NBOHHON WITPHXOBKH TaKKe IJIOMAAHM C IVIOTHOCTBIO HacejeHHst okoso 5000 ueu.
na xB. kM. (Cm. Kapry, caenarnyio JI. XpoGokosofi).

IlpenMymecTBa npejjaraeMoro MeToja: a) pesKo yJayuuiaercst reorpaduueckasi CpaBHH-
MOCTb, CTpajamoiasi OT TOro, YTO aJMHHHCTPATHBHBIE TI'DAHHILI TOPOJOB He HCXOLHT U3
€IMEBIX NPHHLHKIOB, YTO B OJAMHAKOBOH CTeNMeHH BeDHO H /ISl Ha3. MeTPONOJHH B COCTaBe
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KPYNHEHUHX TopofioB; §) CTaHeT BO3MOMXHBIM YJYYIINTh H306paKeHHe KPYNHBIX MPOMBILI-
JIeHHBIX KOMIUIeKcoB, Hanp. Bepxneit Cniesun, miomazabio B 563 kB. kM, Jlankamupckoi
KoHyGpauuu nuomansio B 982 kB. kM, Pypckoii obaactu miomanpio B 1342 KB. kM.; B) pas-
Mepbl TEPPHTOPHH, B TpefeslaXx KOTOPOH MJIOTHOCTb HaceJeHust npeswimaer 2500 yes. Ha
KB. KM HJUIIOCTPHDYeT BeJIHUHHY ropoja GoJiee pejbedHO, 4eM mpoctasi UHdpPa UHCJIEHHOCTH
HaceJleHHUsL.

ITporuBopeune MexAy H3o6paiKeHHeM KPYNHBIX FOPOAOB M OCTAJbHBIX HACeJEHHBIX NYyHK-
TOB He 3aTparuBaer cyliecrBo npo6ieMel, TaK Kak B OOOMX caydyasix Ha KapTe H3o6paxka-
ercs mJoTHocTh Hacejenusi B 2500 ues. Ha KB. KM. Hexoropnie MeToauuecKHe passHuus
BIIOJIHe ONPAaBLAHbl HAIJISTHOCTBIO H306payieHHs] KOHTPACTOB MEXAY NpelebHBIMH BeJHYH-
HlaMH . CTATHCTHYECKOH OCHOBHI.

Literatura:
1. DAVIDOVIC V. G.: O tipologii zaselenija v gruppach gorodov SSSR Voprosy geografii.

Moskva 1956, 38.

2. European programme for national population censuses. Conference Europ. Stanstws WG 6/81.
Geneva 1959.

3. DE GEER ST.: La distribution de la population en Suéde. La Géographie. Paris 1922, 37.

4. KORCAK J].: La comparaison géographique des grandes villes. Stuttgarter Geographische
Studien (Lautensach Festschrift). Stuttgart 1957, Bd. 69.

5. SMEDS H.: A new population and settlement map of Finland. Proceedings of Seventeenth
International Geographical Congress. Washington 1952.

6. The IGU-Newsletter. Ziirich 1959, 10:2.

7. ZELINSKY W.: A proposal for the format of the one-millionth map of world population.
Proceedings of Seventeenth International Geographical Congress. Washington 1952.

240



