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PRIESTOROVE VZTAHY MEDZI AREALMI

Husar, Karol: Spatial relationship between areas. Kartografické listy, 1997, 5, 1 fig., 7 refs.

Abstract: The aim is to poitnt a the spatial relationship between areas defined on basis of
regional typification. Particular attention is dedicated to the methods of morphometric
analysis of areas and within them contiguity as one of the significant spatial retations. Study
area situated at the boundary of the Danube Plain and Danube Hilly Land with intense
agricultural use served as an illustrative and testing medium. Stress was laid more on
formal and methodological aspects.

Keywords: spatial relationship, contiguity.

Uvod

V prispevku si vdimame priestorové viastnosti arealovych objektov definovanych na baze
regionainej typizacie. Skutotnost, Ze sa budeme pohybovat medzi aredlmi regiondinej typiza-
cie je potrebné zddraznit, pretoZe na rozdiel od individudinej regionalizacie, pri ktorej pred-
metom zaujmu je pomenované aredlové individuum, pri regiondlnej typizécii predmetom
zaujmu je vnitorne nediferencovany urCity typ areadlového objektu, ktory sa navonok v
alfanumerickom databazovom prostredi sprava ako areél vyéleneny individuainou regionali-
zéciou, aviak v priestorovom (geometrickom) zmysle moZe byt znacne diferencovany. Meto6-
dy a ich parametre pouZivané nad Gdajmi aredlov regionainej typizacie sa teda nevztahuju
na jednotlivy nominalny aredl, aie (v priestorovom zmysle) spravidla na skupinu separatnych
(diskontinuitnych) areélov urgitého predom definovaného typu. Je zrejmé, Ze tato skutoénost
ma svoje konzekvencie osobitne pri explanacii vysledkov.

Ukazovatele geometrickych vlastnosti aredlovych objektov regiondinej typizacie v zmysle
nadich predchéadzajdcich prac (Huséar 1994, 1996) nazyvame ukazovatelmi morfometrickej
analyzy aredlov, ktoré mozno rozdelit do piatich skupin: pocetnost vyskytu, plodny obsah a
obvod, tvar (forma), priestorova orientécia a priestorove vztahy.

V literatdre k najfrekventovanejsim ukazovatelom patria predovdetkym pocetnost vyskytu
a plosny obsah (napr. Ihse 1989, Lipsky 1995). Hoci z interpretatného hfadiska ide
nepochybne o vyznamné ukazovatele, nie su jediné v predmetnej oblasti.

Cielom prispevku je upriamit pozornost aj na iné atribaty morfometrickej analyzy areélov,
konkrétnejsie, na Stidium priestorovych vztahov medzi aredlmi a v ich ramci na vztah
susedstva ako jeden zo signifikantnych ukazovatelov.

vztah susedstva sme vyélenili na zaklade predpokladu, Ze susedstvo medzi dvoma typmi
aredlov predstavuje ur€itd mieru intenzity horizontalnych vztahov medzi tymito aredimi. Toto
tvrdenie ma svoju relevantnost osobitne v oblasti fyzickej geografie, ale i v pripade arealov
regiondlnej typizacie vobec.

Ako ilustracné a verifikatné médium na prezentdciu susedstva sme poutili Udaje o
krajinnej pokryvke (angl. "land cover”) ziskané analégovou interpretaciou obrazovych zazna-
mov LANDSAT TM a SPOT HRV z 11.04.1992 (Feranec et al. 1994). ISlo 0 24 tried
krajinnej pokryvky, ktoré z priestorovych dévodov v préaci oznatujeme pomocou skratiek,
resp. akronymov (napr. SIDLA, VYROBA, ... ORNA, ... MOCIAR, ... VOD. PLO). Verbéiny popis
(definicie) tychto jednotiek sa nachédza v praci Feranec et al. (1994).

RNDr. Karol Husar, CSc., Geograficky dstav SAV, Stefanikova 49, 814 73 Bratislava

81



- 80 |- oe |- 160 |- |- [- - [+0o [e0 |- - T Teno 20 - |- |- Jeoleo]so [ rez | O1dQOA ¥2
60 |- 10 | ¥0 |- | +9 [ioleoc]- |- |90 |or |- : —Tsz - 1= -1 |- |- [90 |95 g'1'dOA €2
- o |- : ~T=0 |- ez |- |- [- 80 |- - T Tewz - - 1- 1- |- |- 1=ev |2z V'1'00A 22
THERE - N 1t~ T~ T+to [so {80 |20 |- Joza |- |- |- |- |- |- |20 |62 HYIQON 12
- - - - - £0 - - - - - - - . - L0 - - - - - - - - QUM-S31 02
50 |18 |20 |- €0 | - ov [so [- |- |Zv ot [- 50 |- |Zsslso |- [90] - |- |- |oz |6 S31 61
- 1o - . . o' - - - - - - - - 8¢ - - - - - - - N 0 ON10d '8}
- €0 |e2¢ |- 150 |- [ |- [vol- : - - —Toe |- |- |- |- |- [~ [~ - 8 ON10d ‘LI
- : - . |- 11 - i v6 180 |00 Jzoer |- 190 (- |- |- |ro]co [8c | voONIOd ot
: : - - S v i |- |- - - - eS| - |- |- 1- V- - [t0 [+ CYSTREL
7o |90 |- o |- 12v [~ |- |- - |~ NBECHE —Teor |- |- |- |- |+o[zo]- 52 a AN vi
g0 |0t |90 S0 |- |oe |- |- [#0]- [Z0 |- vo |- o foor |- - |- |- |- |- [¥r | 2% v AIN1 €
- : - g0 |- |- - [®0]- |¥0 [¥0 |- ¥e |- |on |- [#0 |- |- |- |- |8+ oz AOQVS Th
- - : 20 |- |50 |- [- [oo[- |- - ¥2 |- —Tver [ [~ - [~ - (&t |60 3OINIA 41
- - - - - . - - 20 4 - - 1’0 - - - 80 - - - - - : . €0 MAINIDIS 01
g2 [S1L [912 | 029 | Z0 | 289 |92 |OE | e¥ | €5 | €0r | 0Or | OZi | v8F | 80 | - ZV |27y [ ve |[se | Lo |62 | 0¥ | 59 YNUO '6
20 - - - - S0 - - . - - - - - - ¢ - - - - - - 50 L3 1H0d$ '8

- : - : - - 90 - [- = THE 1zt |- 1 [ [T~ 22 HOLNID ‘2

- : : - —Jeo |- |- |- |- |- - - - e - T - I Ve Nuvd 9
: . - S e T - |- - : : Tee [~ [~ |- |- |- |col90 &0 | viayms §
w1 1 - 1 el - 11711 [ -1 I Vazvi v
o T T - 1 1 vl oo [ [~ [se |- [2g0]|  [=0]~ |- |*F |9r | Avudod ¢
g0 |90 [eF |20 |- Joz |- |- |eojeo]- ¥t et |63 |- Jo¥w|so |- 1- |90~ |¥vr|- 96 VBOUAA T
¥z 195 |22 |52 |- |v6 |- |- |ec|vi |62 |Z+ |oc |60 |c0 |59 |Zzz|cc|ve |60 |- |ov |86 |- vIaIs &
vz |ez Vezz |2 [oz]e || |st{es {0 |2 {00 Job |6 @ |29 (s |% ||z |

(wx A) ueung eioxo Aakpiod feuufent paui yoAropase yokaioupal eajspasns oyauwioleza BSw eonenN ‘L "qel

83



- 80 |- oe |- 160 |- |- [- - [+0o [e0 |- - T Teno 20 - |- |- Jeoleo]so [ rez | O1dQOA ¥2
60 |- 10 | ¥0 |- | +9 [ioleoc]- |- |90 |or |- : —Tsz - 1= -1 |- |- [90 |95 g'1'dOA €2
- o |- : ~T=0 |- ez |- |- [- 80 |- - T Tewz - - 1- 1- |- |- 1=ev |2z V'1'00A 22
THERE - N 1t~ T~ T+to [so {80 |20 |- Joza |- |- |- |- |- |- |20 |62 HYIQON 12
- - - - - £0 - - - - - - - . - L0 - - - - - - - - QUM-S31 02
50 |18 |20 |- €0 | - ov [so [- |- |Zv ot [- 50 |- |Zsslso |- [90] - |- |- |oz |6 S31 61
- 1o - . . o' - - - - - - - - 8¢ - - - - - - - N 0 ON10d '8}
- €0 |e2¢ |- 150 |- [ |- [vol- : - - —Toe |- |- |- |- |- [~ [~ - 8 ON10d ‘LI
- : - . |- 11 - i v6 180 |00 Jzoer |- 190 (- |- |- |ro]co [8c | voONIOd ot
: : - - S v i |- |- - - - eS| - |- |- 1- V- - [t0 [+ CYSTREL
7o |90 |- o |- 12v [~ |- |- - |~ NBECHE —Teor |- |- |- |- |+o[zo]- 52 a AN vi
g0 |0t |90 S0 |- |oe |- |- [#0]- [Z0 |- vo |- o foor |- - |- |- |- |- [¥r | 2% v AIN1 €
- : - g0 |- |- - [®0]- |¥0 [¥0 |- ¥e |- |on |- [#0 |- |- |- |- |8+ oz AOQVS Th
- - : 20 |- |50 |- [- [oo[- |- - ¥2 |- —Tver [ [~ - [~ - (&t |60 3OINIA 41
- - - - - . - - 20 4 - - 1’0 - - - 80 - - - - - : . €0 MAINIDIS 01
g2 [S1L [912 | 029 | Z0 | 289 |92 |OE | e¥ | €5 | €0r | 0Or | OZi | v8F | 80 | - ZV |27y [ ve |[se | Lo |62 | 0¥ | 59 YNUO '6
20 - - - - S0 - - . - - - - - - ¢ - - - - - - 50 L3 1H0d$ '8

- : - : - - 90 - [- = THE 1zt |- 1 [ [T~ 22 HOLNID ‘2

- : : - —Jeo |- |- |- |- |- - - - e - T - I Ve Nuvd 9
: . - S e T - |- - : : Tee [~ [~ |- |- |- |col90 &0 | viayms §
w1 1 - 1 el - 11711 [ -1 I Vazvi v
o T T - 1 1 vl oo [ [~ [se |- [2g0]|  [=0]~ |- |*F |9r | Avudod ¢
g0 |90 [eF |20 |- Joz |- |- |eojeo]- ¥t et |63 |- Jo¥w|so |- 1- |90~ |¥vr|- 96 VBOUAA T
¥z 195 |22 |52 |- |v6 |- |- |ec|vi |62 |Z+ |oc |60 |c0 |59 |Zzz|cc|ve |60 |- |ov |86 |- vIaIs &
vz |ez Vezz |2 [oz]e || |st{es {0 |2 {00 Job |6 @ |29 (s |% ||z |

(wx A) ueung eioxo Aakpiod feuufent paui yoAropase yokaioupal eajspasns oyauwioleza BSw eonenN ‘L "qel

83



Uvedené kvantitativne hodnoty nepriamo odraZaji skutoénost, Ze Gzemie okolia Surian
sa nachadza na rozhrani Podunajskej roviny a Podunajskej pahorkatiny (Mazir a Luknis
1980) s priemernou hodnotou nadmorskej vysky 120.48 m (vypocitané na zaklade nadmor-
skych vySok v uzlovych bodoch mriezky 10 x 10 m nad Studovanym Uzemim). lde teda o ro-
vinatu ora€inova krajinu a pahorkatinovi oracinovi krajinu (Mazir a Krippel 1980), s plo-
chym charakterom reliéfu (68.6% lizemia je so skionom do 0.250 a 85.6% so sklonom do
0.50) s vyraznou dominanciou ornej pody (82.1% plosného rozsahu).

Pomerom jednotlivych hodnét daij (j = 1,2, ..., m) matice MSa k celkovej dizke hra-
nicnych segmentov i-tej arealovej triedy a vynasobenim hodnotou 100 dostaneme maticu
relativneho vzajomného susedstva MSr s hodnotami drij v percentach (tab. 2). Poznamené-
vame, Ze v tomto pripade pod celkovou diZzkou hraniénych segmentov rozumieme celkovy
obvod danej triedy, teda aj vrdtane tych, ktoré tvoria obvod Studovaného lzemia.

Domnievame sa, Ze matica MSr poskytuje ovela SirSie _expianaCné moZnosti, ako je
tomu pl’l matici MSa, operujicej s absolGtnymi hodnotami diZok hraniénych segmentov. Je
zrejma suvislost, Ze rdzne definovanie rozsahu Studovaného tzemia bude mat priamy vplyv
na velkost hodnét daij. Naopak, matica MSr obsahujlca relativne hodnoty drij je od velkosti
vy- medzenia 3tudovaného Gzemia relativne nezavisla. Tato skutoénost okrem iného dava
predpoklady na pouZitie komparacie pri skiimani susedstva v rdznych Gzemiach, ato i s
roznym celkovym plosnym obsahom.

Pre potreby hodnotenia vztahu susedstva, vychadzajlceho z relativnych hodnét drij mati-
ce MSr definujeme ordinalnu 3kélu, ktorej hraniéné hodnoty hi sme vypoéitali zo vztahu

100~n

= — 1'031,2,... 2,
(m +1)-2' " (2)

kde n ( 10) je pocet typov arealovych tried,
mt je pocet zvolenych ordinalnych tried.

Na zakiade vztahu (2) pre n = 24 a mt = 4 dostaneme 3 hrani¢né hodnoty ordinalnej
Skaly (15.2, 7.6 a 3.8) a 4 ordinalne kategérie (Husér 1994):

> 15.2% dominantné (l.)
< 15.2% a > 7.6% charakteristické (I1.)

< 7.6% a > 3.8%  malo vyznamné (lII.)
< 3.8% bezvyznamné (iV.)

Pri nasom strucnom hodnoteni vztahu susedstva, vychadzajic z relativnych hodndt mati-
ce MSr, vSimli sme si iba tie vztahy susedstva, ktoré patria k dominantnym, charakteristic-
kym a malo vyznamnym (obr. 1). Kategdriu bezvyznamnych vztahov susedstva (IV.) sme
nebrali do dvahy.

Na prvy pohfad prislusné parové hodnoty susedstva drij, rovnako ako aj hodnoty daij,
hovoria o domanJuceJ dlohe triedy ORNA, vyplyvajiicej z charakteru Studovaného tizemia. Po-
ukazuje to zrejme na prioritu ¢loveka o udrZanie oraCinového pddneho fondu v tomto teri-
t6riu. Je pozoruhodné, Ze kaZdé z tried krajinnej pokryvky, nachadzajlcich sa na Gzemi oko-
lia Surian méa dominantny vztah susedstva s touto triedou. V rdmci nich moZno hovorit iba o
mensej a vacsej miere dominantného vzfahu (> 15.2%). S mensou mierou dominantného
vztahu sa vyznacuju iba triedy SPORT, DOPRAVA, CINTORIN, PARK, POLNO A a POLNO B
(< 50 %). Relativne hodnoty susedstva vSetkych zostavajdcich tried prevysuji 50%, &o
hovori o silnej lokalizatnej zavislosti, vplyve triedy ORNA. Tento vplyv nie je symetricky.
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Obr. 1 Graficky vyjadrené vybrané relevantné vztahy susedstva jednotlivych tried krajinne;j
pokryvky okolia Surian. Mieru susedstva vyjadruju dizky zakladni lichobeZnikov
(resp. trojuholnikov), kolmé na pomyslent spojnicu prislusnych dvoch tried
krajinnej pokryvky.
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Porovnanim parovych hodnét susedstva jednotlivych tried s triedou ORNA vidime, Ze ich
rozdiel je vo vdetkych pripadoch vyrazne v prospech triedy ORNA. Tento fakt akoby naznaco-
val ur€ity druh podradenosti a nadradenosti, resp. zavislosti a nezavisiosti. V tomto zmysle
hovorime, Ze trieda ORNA je v kontexte prlestorovych vztahov susedstva nezavisle premen-
nou a ostatné triedy vo vztahu k nej zavisle premennymi.

Z tohto pohladu podobne si moZno vSimnut aj daldie vztahy susedstva medzi inymi
triedami krajinnej pokryvky okolia Surian. Z priestorovych dévodov a vzhfadom k tomu, Ze
akcentujeme predovdetkym formalno-logickd stranku javu, pred jeho deskriptivno- semantlc
kou strankou sa tomu vyhneme. Vo v3eobecnosti moZno uviest, Ze v pripade viacerych
vztahov susedstva moZno intuitivne hovorit o uritom type deterministického vztahu, ktory
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by bolo moZné potvrdit aj na inom dzemi rovnakého charakteru krajiny - nachadzajucom sa
na rozhrani rovinatej a pahorkatinovej oracinovej krajiny. Na druhej strane rovnako podob-
nou komparaciou mozno hovorit o vztahoch susedstva, ktoré nemaju vSeobecny charakter,
ale st 3pecifikom Studovaného lGzemia.

Vychéadzajic zo vztahov medzi aredimi na zéklade susedstva moZno rovnako hovorit o
priestorovej asociacii medzi arealmi, resp. disasociacii medzi inymi typmi areédlov. Hoci tieto
Gvahy presahuiji rémec tohto prispevku, chceli sme naznacit datdie moZnosti vychadzajuce
zo skumania priestorovych vztahov susedstva.

Zaver

Kvantitativny charakter Udajov priestorovych vztahov susedstva poskytuje nastroj na
exaktizaciu poznania areédlovych Struktdr [ubovolného sémantického obsahu. Treba vsak
poznamenat, Ze je to iba parcialny nastroj, ktory vzhladom k celkovému poznaniu sa
nezaobide bez tdajov kvalitativneho charakteru. Aj v ich uréitej symbidze vedie cesta bada-
nia krajiny.

Prispevok vznikol ako stGcast riesenia vedeckého projektu €. 1066 "Analyza zmien Krajiny aplika-

ciou Gdajov DPZ", ktory bol rieSeny na Geografickom dstave SAV s finantnou podporou grantovej
agentdry VEGA.
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Summary
Spatial relationship between areas

The contribution pays attention to the spatial properties of the area objects based in regional
typification.

Indices of the geometrical properties of area objects in regional typification in the sense of our
preceding studies (Husar 1994, 1996) are called the methods of morphometric area analysis that
can be divided in five groups: number of occurrence, area and circumference, shape (form), spatial
orientation and spatial relationship.

Relation of contiguity as one of the indices of the spatial relations is delimited on the basis of our
intuitive assumption that the contiguity between two types of areas represents certain rate of
intensity in horizontal relations between the two types of areas. This assertion has its relevancy
especially in the field of physical geography but also in case of regional typification generaily.

As an illustrative and testing medium for the presentation of contiguity we used the data on land
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cover of analogue interpretation of the LANDSAT TM and SPOT HRV images of 11 April 1992 (Feranec
et al. 1994). The scope of the study area was given by the scope of the sheet of topographic map in
scale 1:50,000. From the geographical point of view it was then an "artificially” delimited territory.

While studying the spatial relationship between the areas and likewise contiguity we are talking
about the relation of at least two area units. Contiguity between two areas is given by the length of
the common border.

Calculation of the contiguity relation is given by the sum of the lengths of the straight line
sections of their common border segments, based in the elementary formula for the calculation of the
length in two-dimensional spatial of Euclid metrics (1).

Calculating of all possible contiguities between the m types of areas in study territory we get a
square symmetric matrix of th lengths MSa with the length mxm, zero diagonal and with daij=daji (tab.
1). Line occupying the i position in order (ith column) refers on the relation of contiguity of ith regional
type to all remaining regional types (1,2, ..., i-1, i+1, ..., m}.

Through the ratio of the single values daij (j=1,2,..., m) of the matrix MSa to the total length of
the border segments of the i area class and multiplying by 100 we get the matrix of relative mutual
contiguity MSr with the values dij in percent (tab. 2).

If we want to evaluate the contiguity relation based in relative values drij of the matrix MSr we
define the ordinal scale, the limiting values hi of which are calculated according to (2). This relation is
used for the classification of contiguity as dominant (1), characteristic (l}), little significant (lll), and
insignificant (IV).

The matrix MSr offers even broader possibilities of expianation as the matrix MSa which is
operating with absolute values of the length of the border segments. The circumstance that different
definitions of the scope of the study territory would have a direct effect on the size of the daij values
is obvious. And the contrary the matrix MSr containing the relative values of daij is relatively
independent as far as the size of delimitation of the study territory is concerned. This fact, beside
other, suggests use of comparison while investigating the contiguity in various territories, event with
different overall area contents.

Tab. 1 Matrix MSa of mutual contiguity of individual areals land cover clsses, environs of Surany (in
Km).

Tab. 2 Matrix MSr of relative mutual contiguity of individual areals land cover clsses, environs
of Surany (percentage).

Fig. 1 Grafically expressed relevant contiguity relations of individual land cover classes, environs of
Surany. Rate of contiguity is expressed by lenghts of base of trapezoids (event. triangels),
ortogonal to fictive connecting line of corresponding tand cover classes.
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