POLISH ACADEMY OF SCIENCES




http://rcin.org.pl

AR e



GEOGRAPHIA POLONICA



' ¥
. !
i
|
)
| \
,
M
p &
'
i
'
"
Ul
\
4 } e d l
- X ud- e 'S .
4 - . } ! ' : i L o3
’ -~
" ; ~ v
> 18 0 ' L
' . } ' N b a ] a ’ -
(5 Y o ' ' ye " l 'h' . ) ,
\ ' & !
R ¥ )
{ -t * S i 4 " 1] ] {
r h i > el |
0 : 1 N et i )
. . 3t N < o T |
¥ f | A | iy {
\! AP L . [y
O - dd 0 A




T
L e wig

.A—,'\’-'y!‘ ESE 5 ‘" E "-'ﬁm 3 7 :
:‘.‘ ey ,.c’m..'&s
ORI S ..J ‘

C i . 2
Y — :——» j " A
L
o' 2 ' b -
“ ‘-_p 4 3 [ b
I"Mt‘"".’-fr RS &
ra
2 "‘ "5& ‘Jf'-'-* i
0 i el
. GRS |
v 4 .;‘-'.'. "
5 akt L
-n - W t‘\- L 1 ) f
o or SR e 1
e h A NGO o b
¥ 44 S L l‘: lf"‘\. ]
=1 i ) f'(’ LIRS, {) . P
A F N g )‘. h i ¥
IR b TRt SHE
IR ! ,A'[_!\ v
http /Ircin. or o 9 W
W'. '|I b
41 R T & 4 14 <







‘.

-k
g
-
-
L]

11
‘llr
é{;.
R
~“.
.*’

3
‘!j..‘ g
FSRILY i
SRR ey
| T
' i

s 3 —‘"." '7::"‘" *ii?; L
S ' ‘ \ ‘g" i D :.. \
y A Y A
http //rcm 0 I RERS Y 7 2 WUTTRR % |1
L ' o5 g AN

iy B { o P 2



1
]
-~ y ]
i .
’
\
4
§
\
.
L
v
] L.
! 49
4 . s »
" o A o
P o] §
f
1]
b
/ i
. ‘ | am » i
b : o 3
i X "y \
- ) ¥ g l“ 4 g Y
DALY b . ¥
Jk S LT P \
) N
N Y RNy g
\' i 2 188
1]




o & st B+ adowms. A

L L | :."w‘é‘s‘*o‘l‘-ﬁ,‘ tuld V% = r i ] '._‘
e g i o R T e 4

W SN 3«"‘ i

L4 Oy
"n i e
o b ALl L '
e o =
S .ar.. . & . 3
ff 2 | PR TP " - 4

R PRRPLA Ts BUNT ERER 1O A
L ".'—" y : . . .”'; v~ '.-,
‘..V-‘P".f’ st 32400 a N . (> A

O S NIks

o N,

B R R
i .l LAY ‘ ’ g'f'_:.‘h
T"":L'ﬁn.‘}(vrlf 3 '!"':_""i" P! A ‘é'



Y " '\..
4 .kll !

e

L4
8 P ey

T &\.i‘J««; =

- A hE ":l 300 A

| J 4 ' y \h,.u. L’ 2 -

SRS fer

e 1, ‘," S *“"’ Qm owiribia At anttiaoos ded

» ";';,Y el ad 5 5l diliged o

Lo J\ AWl s e or & wanimoel
.‘ “rnasamonirad il

r’ﬂh 3ty ot g0
X { I odl soyetst Belimrsgoon
i o oL 3o 0L B ady 9O Deagih eww eni
a0 IM pong Pokn sacilaon® ad 3o atangl
et 2 } 2pS Wit bad olinY
i .mgg B ks 82 Pee 19~ exuli owl tesl 94T
R WD T adtisfdow; el Artw Dadaliipes eloss
e b\‘w & Uoiw wn foroed B 1wl vd
) idosntal L el Wi Goebsodd VLEE- 1K)
‘ﬂm'ﬂ" [eaxggel ot Dadisldy golrimxs
leanige e betangs Aesideyg
o Bordvilsh sqw okl i) (ool

“http*/rcm org.pl




1l 4 o .‘
A. 'ﬁ '.‘I'i(x 1 -U: tﬁ}

v -] ml'u. i .l w"ﬁf‘& 'y by L 4] “—o“ oq_l

AR e “’m*l ,‘ L & " ‘~3 10,’;

1:- ~ouq S U TE: Bt ik 2 . ity

e g {' .t. \?f;;,:, 4 o 45 M g ik " N it g

La'h#h g" Roibhab e Ay o (] = s t;' SR 1) T e

N 1 A‘ M50 2 Pu']f' . “ p 'b&ﬂ,’"" ‘

weianAl 3ok bk P - S s
W w b B wm*n#‘w.rwu » :-4”

. . - Lo? ¥ %
O\ i . " b 5 Py B "
1 s ¢

rodd “n-J )1 i

b

l‘.\ ols

0‘!' e e -3 gl F - ' - Wl ¢ ’ )
‘M e TR A xn‘vﬂh‘. - - _."‘, '
*u-p-:—- 3‘#: Wre Lo Mg, Lab -~ N "
9 g L e - ]

T ) absilenm o oy . 5 ‘ -..‘_l-‘
L e - SRR s
" > \-‘-m'- "woe M L e ihi e

bolw Py lh. o L i = f' LSOy - - - % i

SR 3 o A S i o SR AU S S o 5
g -*' .‘v-"' S Pl i A L ’ p '
f"* o ‘ » TR W e i ' | $

. Fea 2 Lyt
© P A AR ST T = & o d
WIS & - o - e ’ . o ’ :r: h
4 ’ - ] s
e »
. — ] g
oh - i e
1 . e
. o S "- S s
] i
2 d i '{: Jlad l . \ I
- 4 .
i!ﬁr-ﬂ.l-\““ ﬁ»ou N—yr—rig By s Lie

B
 } B e \3“ J'. ' il Ay, ( ?"lt:
I: e o < BT I ST -
Py - ey nf.‘n-v DL - ) n‘;ﬂxv __'
T :’v“?t&_—.; Bt R oo | b, -2

v OFE —._ . S ¥y N> ol
o--r--"4¢A S ":14' ;
_p’ﬂ U.—‘v/ vq-ztyd-\‘ a4 y Ryl e

F - k R 4 - -
e o o - \M - T K = Al - o d sl R R
L] y

rw‘L o ol a Bl > ’ [ . RS, i TolR

! » w""""‘*’\ ’ - L o ’
-—m“v\—ar&» v A i i Sor P

wiig ‘if - STIET » W BN >
.{‘.,,‘_.‘ [P rehas e g paeiie
‘-'*.‘- p e ' S 18 .‘.\, . ;: < & v %’ tal®
o N B R & R T T ire A
pdronogpl
pironorgpl

1
\-". 27 Vil Ca Y Rl 1 sl ]&.ui"l N O

'\4"
@

S



» o

oL WO Ly el TN
< - ." £

IR P S

YPA Y



,,,:.;tt:p

o ‘-i'n-m,d e -

2 L r} L TS

"(M‘P s

W, ST

"W t|“| 'u
L0 O A St

..:L,__ MAIIr=a. g

RS LT & Gv:J'.‘n_ e
LS 'U’ 2 bl 3 T
i ey

- i‘l"‘ !y‘bmﬁ\o,—(-) e tl 2

) apike gl
i ;_!:7‘.{.

2 g

‘__',“ \A EREANS O ot x‘\-..
bedif A0 PP Y '!:\& ¥ & .x?‘(
S b I




b “ W
¥
|
'
X f
‘.l -1 '
$e
$4y
§
1
t
v ¥
5
.
1 . o




-
[ o

e e # e b e Yy
3 -

OBy ag T Bdy Sl i vy

Pl o e B Vi ‘l\‘f -,y

i 4 Lraloni Segh wpalst ey Ao g

iy < »

: ﬂ-w :
4 y )
‘"‘"‘“"‘""‘" i T R T L R Y e
mg- Ko, - g gl P R A ]l AR )
e ur-&kwv‘- oAy eivg 4 ol e s, —
.'Oﬁ rg‘.r.m ;’_‘.“’—‘.‘ (e . ‘-_ ) \
g Vil P, & > o 4 L
J'vacc..‘ ~nu.-.§ar M~ o & £ 5.5 .,‘.’;» e . e o y
*“*‘*"’"‘W -l Ceulihl. be. e . v T e ‘ APy
v o'—-.-i..._. o-f.-w'on ¥e R o ol . . Ay
N ~‘b—d“')- .‘ﬂ Q'.": i Wl 'k SOl . AL
ﬁ“'ov vy thu P | i T i : et
m }aﬁ:,"kk .,-5" I i o t-w" ! e '_.’ i
‘*1“‘ e e Al i b =2 PR vl o r‘f‘?
o iy L T L T ' i
s -»-‘-9 S, W.:" e s Fima L > ; B 0. ,»f’.i\l._-}
e s e S o7 e :
A AT~ 4y s bt I & ot Yl AT
i S g Ll e S S e
- ﬂw-,w-n--'q—rr;'?u" T TP
T " R LA kel r"|bv'. o ) - -
.ww".-«oo‘hb--—.@q A e A .
g E= T ’_-"" b Al ..

B : S 4
s ilive ;$ SR e - B chu R &
\ P Cometim
- - = =" .»._t::!- 122> p o e s
P TR AT o e AN T C S iy et B q
e R L L | v

w < Qo ,
aame by "“.‘Y‘J"f PP e, | S 4
3 S

e L R -'-—-;«o-- Y, o e

21

L4 S TR e E
Ao gt ;np.amw . L-4’1_-u‘ai' v

“.%M«u Py i s LA
o) W=
e ;:_ [

A‘Q—- ;;T—'ﬂ -..,-_‘ )

» 1,-\‘0“' ’ Pr AT

Ay S 850

. S < B

. . _1‘(1.‘.»' RN

: f'ﬁ"v,*_”: L ;'—" '-J
ﬁ..'.roﬁ L '.._'{f‘.f\t_

-

‘o
‘\‘ i,

http://rcin.o C




['

-~

-
A
PR 1

el
g
]
™
O =
S
¥
-
.
-
y
"
%
2 5

(SEPSEEA L s Rl N A y
..].,o B 4 3 ',, B - - ’ n,.g-,_ o..._
~t,
3 - - PW LTy
b “5‘ R
'l'.. by > ' Al
NI
l'.‘: . - v

N . ? j & i ol g ‘, .- ;,’q’?a e, 't(‘ i~
R ' iy
‘t.‘ ' ey -

-t g

-
7».
!

vy Pt o o035 —_ Bar—pia dn-ﬂﬂ.'qt'b
o i



+
V“"'l ey by ¢ "‘.’.‘&&1\. 'g i‘.
‘-*w-.' s -.,.—I —r
hﬁy’\'uﬁ.\', x e A
MV "\4’ -l o;(-- b F

m-o‘:’y‘- o9 <

““""‘.:m *‘::t:'tﬁ - *_,\

s o "35’3" £§£ : 'f

‘M sl A e B 3
JW‘V-A-A\"—-- R N
Iy & ”m 'r@" ..ci. E¥ i A

s ol - A T * L

e - e A ,_h_p,_‘___“;"“ =5

- C\;_:u.t. s | A A i

...7 ,Q:_‘-w] fw/_ Rl 5 Cawes -q;:;. - ' W

R WMELGAS b b AT ANy =
&5 ORI P i T SV

o ) St - 2 PR e

’ I;—,‘N 4 ‘_,'.I L : 3

Pat) § %S TR ’_~-\\ _

[Y . WL - .q..-’,‘. £S5 ey - P
: : N : i
,&1“'-‘ e I .M‘O"q f’u.d - T
i - ‘vmdﬂx. -y ’{»
4% ‘-'“I unn-.n‘ PRy
e LU LA

"F_‘ PR “#"-—&“ Fw\\
: R e A VR
mw&n“m‘""m_, <ok y
e Y e L R

hitp://rcin.org 4"@'




1
3 ¥ :
' - L4
.
[ £ e gt ’ 20 AT 23 Y
.
¥ 3 R
o8 ‘ vt
18 ,~
' o “0W )
v ! BRIE & 1
.
7Y ]

"
-
~
i
'
‘
x
- >4
5
% K
- d .
+ h "
g ke
. :
: e ) ~ L
s t -
L% [ retal .~ s - -
- i é
- g T A IR
S . Y i » ' A .m;
" Py 3 i o

: “H' £ ¥ . o s as 4o ASEN ChiisBendy peEiimnaTel
)
1 T P T e e, S g o Ly S Bhie . oB X aeitie e




O ”n‘* 'orﬁht 4 o PE " £ T P
T e ] M“‘j l.‘ﬂ o -1«-0"“ AT b SR ' < g g

'-uﬁw frv"wlm'mx"""~ e ol 'f’

: ,-..\",—L‘ el o e s ol L e 3 : 3 _-,'17 AR
gy ’*'-Ac;ﬂf-wi N~ & e _(nvx»v.w T R e o e <‘3}35
Vigig o .._' LA e T 6o ol - ;‘ _. L -7 4 . 2w v .

J “'| q e ‘.'" Dﬂ Teids “;. ‘ 4 'o}.' - Ol Rt e = » R .' A2

;\- ‘ti"‘ '(u &‘ B Peve b, » - Y e s
&."—lh,. ‘t - g ”‘ - .)', (-l N <f"

'nh—--b « ' o s oy ‘lo S R S N e Sl e s 2herialls

' .-:0 “" , e Pl e 3 i %3 N \r '
i LN W AR o) gl 1o .t - —_—— o I
* P ,-s'o '.h L P iﬂuk ) \ o d '.A‘#J.;-.
v'&b NI SRR TS alvs ; Wit Fouy h
?M 4~ : A L ke ) Py ‘ - S ).
¥ 2 o ', _!‘ 4\:!;- Y - y - "

LR bt i tremlil

. ".' 2 1 i Nt =
"'\"’-‘."‘.— *vige ST e -3 .. x AT

s glo = y o

" 4 < ‘ ==
I R By e e o T T T - P ’ - - . L E
SEy s A e n g My W Peie L3l .“' e, P ’_ ) ] \ b M
4 ;‘w .. - : L T v B0~ a1’ .>

’re

) " - ; L i : Lo

A - -‘«t A £ sl iy b Vd
vh*--»g m" w‘# —‘r' *a-“"‘ Sadt 330
- SN " '? ao -—- o e S " < £ y
. .“‘ “ L & - J. < V] e by ? ey . '5_~i &

i 4 )
Hailenir= T € o \.;‘ w.u Sttty 2 = Pt 4 iad
T ,p‘- A P T - - i =8l L 3

B \f 5
lq«*.- rrsiuqb' —_-.j"f " N & _‘ ; :’q_ ’
wring fi=

: >hies i Gwiv* “ ..e;-“-»,—J' T
R S St P NP ¥ g ¥
e T e R
ot ~~w.r..~.
”" e ..
2! Bcritoes e othy A ko
http.//r 3 ,," i {

... 'l b
1!“ ] < ”[ ay

LI S \‘\v A

S - -



s o f -
. i
) - $

A

d : - - = e~ =h e | whﬂhr—s’
" g . . —_~ RS R, {5 % b R T e ANy ey ohd'n— V’*?
ey & > 3 - =l ) \ T TN 'ow-w-vau\ ‘v.x
g AP oy & A r e -&%“‘\4
el g AT o RN e . T
™ B — % o = -,.I'-‘ . P ‘r.:!w-v".-‘...w-*.
ST S p-. W R -L ,QA-HL e 1 2
"8 -1 ‘_.- -t gl S
I ¢ "ia "“.' «b .D-O/gl:-\ » '
‘-Q



yel

! " 1 \ i‘x ,'—
i Sl Sk T

f:.‘gi ’ h'-?“ :’v :hlu.'

P

™ .-cﬂa PN 9*..; vt}&u
ﬂ '- u fr

.h\*v
Wy -m“\-
—o ’ ' AL

T

" : p " :
| " ‘.“n.'.-. ;‘ s’i‘\“"'d ‘J“l

n‘ﬂ"*—‘ L

B T
W

.‘—_ll‘|




-
r
i1 4
"y
&

o e




q L v l A \l > E

¢ --," ,." ) ",‘L".‘ n " )‘
*fl 2’ 4 Ar \\I ..]’.h W4 l&, ;,A
2 ..,\,.g,g 1§y \,vxr

¥

o.b q\\,"-‘ -

. ‘.’ 4 \ B N ) 3 &
SR R R R L DN R (3
=Y P Yy * ¢
‘ ’ ) 4 3 & L XM .' \' 8 ‘

- 1Y : ¢ . g & i 2
" s o ! 3 ' » ATt 1 ,'4 i -
y - S h \ L :‘ W ." ',v‘ i} £ ] i h
i ] d i ) . ! -

L4 b

- b

-y*- 0

Y? s X
PRy P ,’ @ e o - ‘, )

l"'Q Pl "f‘g"-\‘ w =i 'A*-".‘ T = s 1t

e, 89 s ) o
u" i L -

[N o-~;0

wrn.-a AP g e, ,..-..qu. - ~ ! .( ..“..l\t
it s SO e i e e A, & BEE et 11 i

-

v ol \ . o e

I";ﬁllfﬂ"’ “_c ) . ..--?. ) - Ll ’ 3 .,‘;__:.,:-: P “
- b L e S P A e A L |

o . N . LU
,...L.I—j-\ . SN . R e ' .y:f!

M°; "-4'#-4‘“4 e
’

:'.E’«.k o i “" - o &

-,‘..» B . e -

.” iz 4 ,. _
: m» i
\.‘ n\.a l*ﬂ 590 u'. » & If



29 GERHARD MOHS

the sociological aspects of development of demand patterns as a social motive
power, as well as to those of the development of the socialist personality within
the society. With view to the geographical questions that arise from the above
issues, the importance of identifying such regularities of spatial problems is

increasing. They include above all:

.
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— local and regional agglomeration processes (concentration and production
integration);

— territorial labour division processes (specialization and cooperation);

— urbanization processes;

— utilization of the territorial natural resources (particularly land use).

Questions of optimum proportions within the spatial organization of the
society (G. Mohs, 1972) are also of importance. Territorial planning, in the
GDR, follows in this respect the basic principles of rational utilization and
spatial order. The goal is to create optimum conditions for the promotion of the
socialist way of life. This is expressed by the settlement structure reflecting
particular ways adopted by the society.

The settlement structure is an integral and integrating part of the spatial
structure. It is emerging and growing depending on the distribution of produc-
tive forces. With this in mind, it is the man, together with his social activities
and endeavours who decides about all the development issues of a settlement
structure.

The settlement structure, with its complex nature, shows numerous interre-
lations with other partial structures of the territory in question. This is parti-
cularly true of the population structure, manpower structure, production struc-
ture, infrastructure and physical space (natural resources) and development
(H. Forster, K. Scherf, 1971).

The settlement network in the GDR reflects the thousand-year old process
of settlement development. Today there are almost 9000 administrative com-
munes in the GDR, 7800 below 2000 inhabitants. The disintegration of the set-
tlement system that can be traced back to the feudal era is actually deeper,
since the administrative communes incorporate some 8000 settlement units and
10,000 individual hamlets.

Diverse distribution of industrial production centres is accompanied by sub-
stantial population concentration. The density is highest in industrial agglomer-
ations and large cities. The districts of Halle, Leipzig, Dresden, Karl-Marx-

TABLE 1. Distribution of resident population of the GDR according to commune size
categories (in %)

Size
category
(000 in- < 0.5 051 1-2 2-3 3-5 5-10 10-20 20-50 50-100 > 100
habitants)
1950 69 108 113 59 78 92 9.0 136 4.8 207
1970 7l S OS5 O RS S (G40 0 S 4D IS G 2L

Stadt and Berlin — the capital of the GDR — occupy but 25 per cent of the
total area of the country; they are inhabited by 50 per cent of the population,
and yield 60 per cent of the gross industrial production.

The basic structure of the settlement network of the GDR is closely related
with the density and territorial production effectiveness. The districts of Halle,
Leipzig, Dresden and Karl-Marx-Stadt that comprise the industrial agglomera-
tion areas in the South of the GDR, show the highest share of population by
communes with more than 2000 inhabitants each. In the entire northern part
of the GDR, on the other hand, only the district centers of Schwerin and Neu-
brandenburg, and four coastal cities fall within the category of large -cities.
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ing importance of large cities as centres of information exchange as the scien-
tific-and-technological revolution advanced.

The concentration of production processes in agriculture is of growing
importance. The cooperation unions, formed by voluntary collaboration of farm-

TABLE 2. Distribution of population in the GDR by communes (Gemeinde) within individual
administrative districts (Bezirke) in %; (1970)

Size categories (‘000) inhabitants

<05 0.5-1 1-2 2-3 35 5-10 10-20 20-5050-100 >100

In-
District habitants
('000)
Berlin 1085,4 - — - - - — — — — 100 100
Cottbus 861,1 149 109 7.4 4.2 74 11.7 6.5 205 165 — 100
Dresden 1873,1 4.8 9.3 9.5 5.6 6.7 6.9 80 177 47 26.8 100
Erfurt 1255,5 8.6 124 13.8 5.5 6.6 5.2 5.0 136 137 156 100
Frankfurt  680,6 12.0 9.6 9.1 5.6 10,1 82 134 229 91 — 100
Gera 738,5 13.4 7.9 6.5 6.0 5.5 6.0 13.6 141 12.0 150 100
Halle 1926,0 3.1 8.6 133 6.4 6.9 9.3 5.1 26.0 8.0 133 100
Karl-

Marx-

Stadt 2047,9 3.1 5.2 9.5 8.8 7.0 134 138 119 6.5 20.8 100
Leipzig 1490,6 50 10.0 5.8 2.7 39 9.7 96 141 — 39.2 100
Magde-

burg 1317,5 8.5 108 11.6 59 6.7 77 118 165 — 20.5 100
Neubran-

denburg 638,8 15.5 218 7.5 2.5 73 100 17.2 182 — — 100

Potsdam  1132,8 13.1 108 8.1 52 80 121 11.2 134 83 9.8 100
Rostock 858,8 63 107 112 57 6.7 36 123 55 149 23.1 100
Schwerin 597,4 1.3 177 73 20 59 113 81 152 162 — 100
Suhl 553,0 9.5 128 158 118 114 90 140 157 — — 100

GDR 17,057,0 74 9.6 93 54 64 85 94 153 6.8 219 100

ing cooperation brings about the concentration of individual production stages
(the cattle breeding) within single facilities located in individual settlements.
Furthermore one notes the growth of those units of the settlement network, in
which the concentration of production processes and service facilities occurs,
and which assume service function rendered for large areas (e.g. production
and distribution of fodder, repair workshops for farm machinery). Finally the
centralization of general eductional, cultural and public health facilities also
affects the settlement concentration patterns. Its impact is the expansion of
both cities and selected rural settlement centres.

The transformations within the settlement system will become particularly
striking in the northern regions of the GDR. Their characteristic feature is not
only the smallest share of urban population, but also a relatively high incre-
ment in the number of inhabitants. Due to the industrial development, certain
small and medium-size towns in the northern districts will become large towns
by the year 2000.
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TABLE 1. Urban-industrial agglomerations, 1966-2000

—_—— i
AUNHEAWLWN—OVONAWNHAWN —

18
19
20

1966 Area of expan- Population Popula- Expected popula- 2000
Population  Popula- sion of the ag- of agglome- tion iIn tion Population
Urban-industrial ~ Area  Total 70 tion den- glomerations  rations (1966) 2000 Growth resulting Area  Total % Popula-
agglomerations  in km2? (‘000) sity per between territory as as % of from migrations in km? (’000) tion
km? 1966-2000 of 2000 1966 and natural increa- density
Area in Popula- (items 4 figure se, 1966-2000 per km?
km? tion plus 8) Total P
(’000) (‘000)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Katowice 6124 3032 9.6 495 680 49 3081 101.6 519 17.0 6804 3600 9.5 530
Warsaw 1893 1782 5.6 941 4740 482 2264 127.0 636 28.1 6633 2900 7.6 437
Cracow 2832 985 3.1 348 3270 357 1342 136.2 358 26.7 6102 1700 4.5 279
Lodz 587 932 2.9 1586 2450 318 1250 133.9 250 20.0 3037 1500 3.9 494
Sub-Sudetes 2641 722 2.3 273 3606 366 1088 150.7 212 19.5 6247 1300 3.4 205
Old-Polish 2691 633 2.0 235 4276 368 1001 156.5 199 19.9 6967 1200 3.2 176
Gdansk 510 618 20 1211 1282 132 750 121.7 450 60.0 1792 1200 3.2 669
Bielsko-Biata 2564 553 1.7 216 529 41 594 107.4 206 34.7 3093 800 2.1 259
Wroclaw 482 510 1.6 1057 1426 144 654 128.2 246 37.6 1908 900 2.4 471
Poznan 455 501 1.6 1099 991 80 581 115.9 219 37.7 1446 800 2.1 551
Opole 3114 474 1.5 152 3110 266 740 156.1 260 35.1 6224 1000 2.6 161
Bydgoszcz-Torun 384 399 1.3 1037 4366 527 926 232.1 374 48.0 4750 1300 34 270
Czgstochowa 1521 398 1.3 262 2373 178 576 144.7 224 39.8 3894 800 2.1 206
Szczecin 420 331 1.0 786 1195 104 435 131.4 465 107.0 1615 900 24 557
Lublin 201 230 0.7 1145 621 60 290 126.1 110 37.6 822 400 1.1 486
Biatystok 466 172 0.5 307 658 35 207 120.4 143 69.1 1124 350 0.9 311
Existing agglome-
rations (total) 26,885 12,272 38.7 456 35,573 3507 15,779 128.5 4871 30.9 62,458 20,650 54.4 330
Rzeszow-

Tarnobrzeg X X X X 5234 814 814 X 186 22.8 5234 1000 2.6 191
Carpathian % X X X 2435 432 432 X 68 15.7 2435 500 1.3 206
Copper Basin X x X X 2438 257 257 X 243 94.5 2438 500 1.3 206
Kalisz—Ostrow X X X X 1418 231 231 X 119 50.2 1418 350 0.9 246
New agglomera—

tions (total) X X X X 11,525 1734 1734 X 616 343 11,525 2350 6.1 204
All urban-industrial

agglomerations X X X X 47,098 5241 17,513 X 5487 31.4 73,983 23,000 60.5 311
The remaining

areas of the country 284,845 19,279 61.3 68 % X X X X X 237,747 15,000 39.5 63
Poland (total) 311,730 31,551 100.0 101 X X X X x X 311,730 38,000 100.0 121
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SPATIAL STRUCTURE OF ECONOMY 35

About 29.0 million people will be living in agglomerations and urban-indus-
trial centres as well as other important urban centres. The division of this pop-
ulation will thus be as follows:

— urban-industrial agglomerations — 23.0 million (80%)
— urban-industrial centres — 2.0 # ( 7%)
— remaining urban centres — 4.0 5 (13%)
Total — 29.0 ,, (100%0)

=7 LCARPATIAN AGOLOMERATION
T N )

Fig. 1. Poland 2000. The nodes-and-belts pattern. Preliminary concept

1 — Urban-industrial agglomerations, 1966, 2 — Urban-industrial agglomerations, 2000, 3 — New
urban-industrial agglomerations, 4 — Urban-industrial centres: 50—100,000 inhabitants, Urban-
-industrial centres: over 100,000 inhabitants, 6 — complexes of settlement units, 7 — highly
dynamic industrial centres, 8 — centres of new mining districts, 9 — major transportation
links, 10 — other important transportation links, 11 — directions of spatial integration (on
inter-agglomeration level), 12 — major border crossings

3*
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Fig. 1. Hinterlands of the regional centres
1 — state boundary; 2 —district (Bezirk) boundary; 3 — regional centre (including centres of
higher rank); 4 —range of dominance; 5 — index of accessibility: below 500;
accessibility: above 500; 7 — travelling time to regional centre more than 2 hours

6 — index of

This map was first published in Geographische Berichte and is here reprinted by
permission of Professor Mohs, the Editor.
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TABLE 1: Territorial structure matrix according to Berry (1964), modified

Territorial structure
Production Population Resources . . .
Manufac- | Agricul- economically A
. I
turing ture active | passive
| ] | |
further differentiation
e | | . |
Terri- | Sub- [Com-| Loca-
torial | area | plex | tion
struc- 1 1 _l_
ture 2 7 Y il
3
YV PRI PR Locations as clements of pr— =
2 territorial structure s
1
| =
e Bl £ lias Kicd -
e o2 0 B
' R Oy G o 4
| .
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‘ it LN
4
: 1 | m N

Main possibilities of structural representation of the
elements of territorial structure

l Territorial structure 1
| NEILa i :
' Subareas Structure of subareas
REErerTE |
|
| Razes |
Location :
complexes Sector ’
‘ |
Branch |

' Locations or elementary units of social reproduction process
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TRENDS IN INDUSTRIAL STRUCTURE 63

tion and automation. The territorial arrangement of industrial capacities must
be put in line with the growth of the social labour potential;

5) The same can bt said in relation to further shortage of territorial re-
sources, above all of land and water. It may be observed that the dependence of
the production site on the availability of resources may be limited or changed
due to the application of modern technology;

6) The same applies basically to the local infrastructure. Its concentration
may influence favourably the spatial organization of industry. This means above
all reduction in the land requirement;

7) The intensive or extensive industrial development should be connected
with the concentration processes within the settlement network. This can re-
duce the special territorial costs while carrying the program of territorial de-
velopment.

Apart from the above general trends, the scientific-and-technological de-
velopment till and after 1980 will be of an essential impact on the spatial dis-
tribution of industry. The rapid growth of new technologies is reflected, i.a.,
in the automation of the entire manufacturing processes, in the development
of new raw materials, in the intensification of the traffic network over time
and space, in the automatic dispatch of crude oil, natural gas, water and elec-
tric power over long distances. This makes thinking over the entire complex
of industrial plant location a necessity. Apart from those considerations as con-
cerns the development of the industrial structure of agglomerations in the GDR,
like the raw materials supply, transportation, labour, etc. new location factors
will gain greater importance (Fig. 1):

Location factors:

Ficiaisigisinin
yi N

[

Fig. 1. New location factors of industry in the sub-structures of the system
“Agglomeration”

1) The progressing integration of industry and of scientific establishments,
as well as the EPD-capacities;

2) The progressive automation;

3) The introduction of new production materials;

4) The structural changes in the power supply;

5) Alterations of the infrastructure;

6) The growing requirements in terms of labour skill;
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TRENDS IN INDUSTRIAL STRUCTURE 65

tion, and skilled manpower. Hence, the aim is to provide within the agglomera-
tion centre those production branches which involve a high degree of specializa-
tion and modern technology. This requires the development of dynamic indus-
trial branches, as well as the overcoming of still often existing scattering of
production capacities by a pronounced concentration at the level of a plant or
industrial branch. This demands an increase of the degree of the complexity of
science and production, as this forms the basis for a high standard of availabi-
lity and flexibility of production, while permitting structural changes to be

Fig. 2. A model of the system: “Agglomeration-Agglomeration peripheral area”

Structure Functton
1. Central (core) city
2. Suburban zone
Type FP —large industrial complexes with dominance of primary
industry l
i. Type FI — areas of industrial concentration of medium and small Agglomeration field
plants with dominance of processing industry
Type FA—agricultural areas with industry of secondary importance
4. Type PI — peripheral zones of specific pattern of industry
Type PM — peripheral areas with mixed structure and no do- | Agglomeration peripheral
minant economic branch area
Type PA — peripheral agricultural areas

1
i Agglomeration centre

A — boundary between agglomeration and peripheral area
B — boundary between zones of influence of two agglomeration centres

effected with the higher economic results obtained, at smallest cost possible.
An attempt at modelling the industrial structure of an agglomeration must be
viewed together with the development of territorial labour division. On the
basis of the complex socialist rationalization and the automation of production,
the agglomeration centre developes as a centre of scientific-and-technological
controls and the industrial production management, as well as a concentration
of those industrial establishments (both research and development units and
final goods producers) which require close interaction with scientific institu-
tions. Such a function requires conditions already represented by the majority

5 Geographia Polonica



e oy d ;N LA, R =% 2 T vﬂf.’”&
% <Rl I i i XY m-o'

Q'-JJ,

i ”
.
L}
Y

.

vy

= /4 N

. A4
-

N
RS

.
"s

N - -
g - S 3 5
M . s, S o ‘ %l
(“ B Sy . Ehborh (s il e 1 (At T il o ' il ,.;..‘.\:-

B . i " ’ -
" .'f‘ < z . 't".

M,
‘ . s - 3 ‘ [ 2 _men
S oy Wy T N i Nt e i b e Sty NP sy 1

“Jl-l v - i BEM ok ar vy 1 RN - ..1-3‘s




TRENDS IN INDUSTRIAL STRUCTURE 67

&4

“v

Fig. 3. A model of the development of territorial division of labour within the
system “Agglomeration”

Function Spatial sub-structure
1. Sc1en151f1c' and technolog}cal management Central (core) city l Agglomeration
organizations, data processing centres
2. Production of semi-finished and final goods Suburban zone ‘ CEnte
3. Preparation and assembly of construction Agglomeration field
elements
4. Preparation of standardized parts and com- Agglomeration peripheral
ponents area

Fig. 4. A model of the development of production structure within the system
“Agglomeration”

1 — Agglomeration centre, 2—groupings of industry (mostly county capitals), 3 — primary
industry, 4 — engineering industry, 5 — processing industry, 6 — light and food industry, 7 — agri-

culture
Boundary Spatial sub-structure
Central (core) city Groupings of light industry
Suburban zone Areas of concentration of processing
industry
— Agglomeration field Areas of concentration of primary
and engineering industry
T T Agglomeration Groupings of light, foot and engine-
peripheral area ering industry

5*
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ELABORATING OF ALTERNATIVE PLANS 83

me consideration involves maintaining a balance between the demands of the
farming and preservation of the landscape.

4. We have thus laid down our working plan in accordance with the preli-
minary considerations adopted as the starting point (Fig. 1). The heterogeneous
data has been selected as to obtain three values: set 1 — description of the no-
des, est 2— description of the environment of a system in question with par-
ticular attention paid to the land use within the system under research, set

Fig. 1. Research Programme of the Study Group: “Settlement System”

3 — description of the structure of the system, the territorial interrelations.
Further partial results will be obtained from separate data, and the distribution
of the latter in space.

It should be stressed at this point that the above procedure would yield
a multitude of possibilities of combination and of data comparison that cannot
be utilized to the full extent. This concerns, such partial results that reach be-
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86 JOACHIM HEINZMANN

duction structure yields differentiated development impulses for agglomerations
of different structure. Specific industrial branches are stimulating (each one
for itself as well as in combinations) to a particular degree the large city devel-
opment. Such branches include electronics and electrical engineering, the prod-
uction of devises for EDP and information processing, the production of scien-
tific instrument and of machine tools. They are particularly stimulating the
rate of development of the national economy under the conditions of the scien-
tific and technological explosion. It is especially the agglomeration cores (large
cities) that offer locational advantages to such industries. The advantages of
large cities for the industrial development are as follows (J. Reiner, 1968):

— manifold possibilites of production linkages within a given territory;

— close contact to the capacities of scientific research development;

— a purposeful usage of the large and qualified labour potential;

— an affective usage of the developed technical infrastructure.

It must be taken into account, in order to obtain an effective production
structure of a territorial economic unit that such economic areas do not repre-
sent any independent economic organization. The reproduction process of any
area would never manifest a closure equal to the national economy on the
whole. Every economic area has got specific production-and-economic functions
within the social reproduction process. The proportionality as related to the
whole of national economy involves the proportionality of the territorial units.

The practical planning task for the development of production structure
of any economic area consists thus “...in the determination of the most effec-
tive territorial distribution of industry and in the establishing of the most effec-
tive territorial proportions of production” (A. N. Yefimov, 1967).

FORMATION OF THE MANUFACTURING STRUCTURE OF PRODUCTION IN
LARGE CITIES

Making the effective use, from the angle of production, of the recent scien-
tific and technological achievements involves, i.a.,, the implementation of new
technological methods, the application of new production materials, the manu-
facture of new products. This aims towards changes in the branch structure
of production, both within the national economy on the whole, and within the

TABLE 1. The share of industrial branches in the gross industrial production (in %)

GDR District of Leipzig Urban region of
Leipzig
1960 1967 1960 1967 1960 1967

Primary industries 28.2 28.7 33.6 27.2 14.7 13.6
Metal working industries 34.6 38.0 31.7 39.2 45.7 52.2
Light industry 21.0 20.5 23.0 22.4 28.5 25.5
Food processing industry 16.2 12.8 11.7 11.2 11.1 8.7

territorial economic units. Differentiated rates of growth lead above all towards
changing proportions between individual production branches or groups of prod-
uction in the production volume of the national economy or to changing pro-
portions of a territorial economic unit.

Distinct shifts in the proportions between the industrial branches witnessed
during the recent years are the effect of the scientific and technological devel-
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88 JOACHIM HEINZMANN

historical development. The share of small and medium-size plants in large
cities is higher than the average for the GDR. In Leipzig for example 79% of
all plants had less than 100 employees in 1967 (Table 2).

The hypothesis that the labour productivity in industry increases with the
growth of plant size can be regarded as proved. L.Berry and J. Schilin (1965)
demonstrate this on the basis of the abundant data records (Tables 3 and 4).

TABLE 3. Labour productivity by plant size categories in the industry of the Soviet Union (1960)

Plant size categories according to Percentage in the total Production per employee
gross output (in 1000 rubel) number of industrial plants (size group 1 = 100)
up to 100 12.0 100
101- 500 26.2 159.2
501- 3000 43.8 247.8
3001-10,000 12.5 318.1
10,001-50,000 4.7 426.3
over 50,000 0.8 526.4

TABLE 4. Gross social product per employee in the American industry

Industrial plant size Gross social product per employee
categories (in $ 1000°s)
(number of employees) 1947 1954 1958 1958 in %
of 1947 returns
1- 19 4.80 6.03 7.66 160
20- 99 4.97 6.37 7.82 157
100~ 499 5.35 7.25 8.71 163
500- 999 5.42 7.87 9.56 176
1000-2499 5.41 8.50 10.46 193
> 2500 5.05 8.43 10.91 216

Thus, a high share of small plants equals to a certain degree a non-rational
usage of the social labour potential. This is why the problems of the rationaliz-
ation and automation of small and medium-size plants within large cities de-
serve special attention, the more so, as the labour demand by the tertiary sec-
tor is particularly large in such areas.

It is due to small size and the lack of special locational requirements that the
small and medium-size plants extremely vary in the choice of their location.
Their sites within the large cities are therefore highly dispersed all over the
city area. As concerns the re-shaping of entire city districts there is a necessity
of elaborating alternative plans for the small plant site location policies. Two
ways seem to be of a particular advantage:

— concentration of small and medium-size plants within special industrial
parks (Industriekomplexe),

— linking the small and medium-size plants to the production programmes
of dominant industrial plants, particularly under the schemes of the spatial
rationalization projects.
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TABLE 1. Land use categories in the inner peripheral zone
No.4 B C D E F G H I K
Transportation area Railway 01 "L ARVRASES L 1 030 S SRR N0, )
Tramway 027 LA ] 1750 3 S FATERIE = S1R0 3 hal?!
Highway 03 4 1 3 1 4 3 1 4 3 4
Beltways 04 4 4 4 1 #3550 BFE il 1% -3k e
Thorough-
fares (155 Wea CLNER ) #3872 N [} R5050) S| golto ) 9772 ) 1K )
Marshalling
yard Mo 3 B wyg i a Al 3 4
Channel 07 4 1 2 1 gyl 25wl 3 2
Canal
harbour 08" IS 2RI A B | O SR
Airport 09 3 1 3 1 2/4 4 1 LS 2
Approach 108 FSEESIE ()R 1R R4S SN R4 = g ——
Surface Transmission 11 2 1 (3) 1 1 1 1 4 3 3
line junctions
Lines Water pipe-
lines 2 4 3 @) 1 1 1 i 1 2 3
Heating
pipelines 135~ 4R W25 S A)Ea 17 17 SIRSESIE SN 2k 83
Underground Gaspipelines 14 4 3 (3) 1 1 2 1 1 2 3
Oil pipelines 15 4 2 3) 1 1 2 1 1 2 3
Utilization  Extraction of Mines G 2B 40 3 3 4 F il 3 2
of natural building Dumps IV 20 A 20 18 a4y SSINEEIR. 3 2
resources materials Dump
slopes I8, 2 " ab g el 2o q v ]l
Water supply Water works 19 2/3 4 3 2/3 4 1 1 2 3 4
& water pro- High water
tection protection
facilities 20/ AT 2] N3N TSR (R i ¢ W3 e
Water pro-
tectionarea 21 3 2 3 3 1 1 3 2 3 3
Solid waste Dump 22; 2 20l AR 4\ P RIR SN S LI D)
dump Dump slopes 23w Q2B L IANVE ST L S0 . - 218 IR
grounds Accidental 240« JBe 3w 15 wlhias 2.0 335 Ml 4= S3NE]
Liquid Sewage plant PSA31 "1 24 B3, LDLE T FESIISO S PR 3R
wastes
Cemetery 2621 SN EES) SNS) B/ 1 S| B | S | G B
Local Parks, historical
recreation & cultural monuments 247 (] =2 Ll SR R R N L ol 2 Al L S <!
grounds
Zoological garden 28 Py VIR SEST LR T2 M2, I T3
Stadium, swim-
ming pool
(under roof) 29 2/]3 4 3 1 4 2T 1 3h. 114

7 Geographia Polonica
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No. 4 B C D E F G H | K
Small scale
sport grounds SOMSNSEN SN RN RIS S i 3 3
Open air swim-
ming pool S0 20 820 w2 v 1T G T ol
Allotment gardens 2P 3 1 2 v 2 |
Suburban woods 3 208 2 2 P 1T |
Nature preserva-
tion area F L 202 F 0 I G |
Landscape pre-
servation area SSHNRCRENANS SN DRSS ' 12 2 ] 1
Military Barracks 36 F 202 LA 5oL ST S B
grounds Training grounds S 3 208 L0202 T e |
Hospital, sana-
torium BIAECIEN) NG R0 AN 3RS © 2 4
Settlement  Rural settlement SOMNY RSSO EESEEe3t 3 2 2
areas Residential
commune JONESFENCRR SN P RNASENIE3 w2 2 4
Small town 41 3 4 3 1 4 2 3 3 4
Dispersed 42 3 3 4 a1 3 03 d
Compact urban
housing 43O EE AR NI e 3" 1 3 4
Industrial Industrial areas 44y "3 4 3% al4 AT AWDF & 12
areas Storage areas ASERSI=3ERS EREN SRS | IO/ HE) RS B8] Sl 8
Agricultural Arable land 46NN IR " I 2, 3 03 ]
areas Arable land,
intensive use 7B B D ST AT ] S R
Irrigated fields 38 il il PR 20 28GR |
Irrigated pastures L PP gl F e Il Tl e
Gardens, orchards SORSY/2ENS NI BN PRB RN = "2, 1
Appendix to Table 1
Explanation of code figures
1 2 3 4
A Area size small (< 2ha)considerable large linear
(2-10 ha) (> 10 ha)
B Type of area mono singular dispersed strongly dispersed
(1/2x) 4/6x)
C Trend of area size change declining constant growing strongly growing
D Dependence on the natural
conditions none partial complete —
E Changes in natural conditions negligible far reaching on the whole
reversible irreversible
F  Degree of obnoxiousness none temporary  constant constantly intense
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1 2 3 4

(  Susceptibility to natural and none/negli- differen- high on the
technological disfunctional gible tiated whole
influences from the surroundings
H Dependence of functions in imperative historically conditional
proximity of a city imperative and condi-
tional
1 Change of function with the possible conditionally impossible
existing technological facilities possible
retained
K  Possibility of technological complete conditional
conversion low ex- high ex- low ex- high expenditure
penditure penditure penditure involved
involved involved involved

dispersed — analogical with space proportions of a rural settlement network (average distance = 2 km)

at the cost of the arable land, involves substantial expenditure in order to
transform or to dispose of the remnants of the earlier form of utilization. Such
a land use change is sometimes out of the question. The existing structure of
land use in large portions of a peripheral zone brings about the same difficulties
of land use conversion which confront the city itself. Table 1 demonstrates the
differentiation of evaluating the disadvantages according to the individual land
use elements.

The above problems of the peripheral zone are still more aggravated due
to its earlier mentioned functions of regional or even supraregional range and
also due to external factors. The numerous former deep coal mines with their
many decade long after-effects of devastation, and brown coal strip mines as
well as mines for extraction of other valuable minerals, all combine to compli-
cate the present pattern of land development within the peripheral zones of
Leipzig and Halle. Pollution of air and of surface waters in the vicinities of
these cities is still aggravated by industrial waste, originating mainly from
districts situated to the South and West of Leipzig and Halle.

CHANGES OF LAND DEVELOPMENT PATTERNS

The land improvement pattern of any area is subject to continuous chan-
ges. The above changes are the result of:

a) the annual cycle of weather;

b) other episodic phenomena due to various natural (i.e. climatic) or tech-
nological (e.g. damages) factors;

¢) continuous changes of land use.

All the three above mentioned aspects are of consequence as concerns the
inner peripheral zone, the most important of them being land use changes.

Differences in the land development patterns that are due to the seasonal
weather cycle are of prime importance in agricultural land use in the case of
municipal water supply and sewage systems, in transportation, and in utiliza-
tion of local recreational areas.

They are manifested by the degree of pollution of air with gas and dust.
Thus, in cases of cyclone weather, due to the high degree of air turbulence,
a considerable expansion of area affected by emissions generated by industry
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and transportation is noted. This causes, in fact, a reduction of emission values
per square unit in absolute terms, but — spread over considerably larger area.
During periods of anti-cyclonic weather, the dust sedimentation is limited to
smaller areas around the emission sources with resulting higher degrees of
pollution. At the same time, due to a reduced exchange action within the
atmospheric basic stratum at reduced wind velocities, exhaust expand over
larger areas. Penetration ranges and intensities are influenced each time by

Fig. 1. Changes in agricultural land use: A case study from the peripheral zone
of Leipzig, 1960-1971 (based on the city map of ca 1:15,000)

Changes from agricultural to other land uses:

1 — housing projects, 11 — storey high; 2 — housing projects, 5 — storey high; 3 — housing projects,
11 — storey high with accompanying facilities; 4 — temporary housing projects; 5-7 — allotment
gardens, partially over mining grounds; 8 — waste dump, up to 40 m height, slopes partially
stable; 9 — waste dump, up to 10 m height, partially overgrown; 10 — gardens; 11 — orchards

Other changes within agricultural land area:

12 — stationary irrigation facilities; 13 — recent collapse of mining grounds, partially filled with
water; 14 — exhibition grounds; 15 — waste land in vicinity of a gravel pit; 16 — afforestry of
devastated agricultural land area; 17 — afforestry of devastated agricultural land area on
abandoned mining sites;

Others: 18 — mine heap, slope stabilization, exhibition buildings

A — Housing, B — Allotment gardens, C — Waste dumps, D — Orchards, afforesting, E — Waste
land, F — Area of intense cultivation, G — position of 1960, H — changes after 1960
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the rate of emissions and situation of the emission sources as to their height
over the ground level.

The episodic occurrences include sudden weather breaks, heavy rainfalls,
as well as excessively long time periods without rainfall. Furthermore they
include extremely long time periods of ice cover and of ice drift over rivers
and artificial water sheets, extremely low water level or overflooding in cases
of high water in rivers, long lasting and abundant snowfall during frost per-
iods, etc. The extreme weather conditions trigger a great many effects within
the areas in question. They result in considerable disturbances over the city
peripheral zone due to the high variability of land use. Such disturbances
require high financial expenditure until brought under control.

It should be mentioned at this point, that after a 100-year period during
which parts of the city and of the peripheral zone of Leipzig situated within
the valley of the Weisse Elster and Pleisse rivers had been endangered by
floods, no harmful high water tide has been noted there since 1954. This is
the result of a systematic development of retention reservoires and water
storage projects within the drainage basin of those rivers over the past
25 years.

TABLE 2. Loss and recovery of agricultural land (in %). The district (Bezirk) of Halle:
1954-1969 After G. Hesse, 1970

TR 0 (b (b 3 H'fllle Saa.l Merscl?urg Hal.lc
(city) (Kreis) (Kreis) (Bezirk)

Mining 0.2 320 23.6 26.0
Industry 14.5 6.0 15.0 10.2
Solid waste dumping grounds 3.5 5.0 9.7 5.0
Agricultural production facilities 3.9 9.8 5.7 12.7
Housing 49.5 2.1 11.8 11.0
Water economy, partially forestry 19.9 15.1 12.5 12.7
Vacant and waste land 3.0 11.1 26.7 15.7
Others? 3.0 16.0 18.6 16.3
Loss (—)
Recovery (4) due to land-use change? 12.5 2.9 —23.6 —-9.3
Total area loss 100.0 100.0 100.0 100.0
Total area (ha) 1217 1918 3862 24,538

1 Areas used for recreation, sport, training purposes.

2 Agricultural areas occupied temporarily by other uses, e.g., by the construction of underground pipelines, tempo-
rary construction sites, also land reclaimed for agriculture. Example: Within the district (Bezirk) of Halle about 9.3 %
of former farming land have been reclaimed by agriculture. At the same time 12.99 of agricultural land have been
temporarily occupied by other uses.

Emergency cases in industrial production, as occurring in the form of the
failures of treatment plants for gas and dust emissions, of leaks in tanks and
pipe lines, of leaks out of agricultural silos, etc., bring temporary and also some-
times more long-lasting effects upon the land development pattern.

A specific feature of the land development dynamics in the peripheral zone
consists in the continuous change of land utilization. The trend towards the
augmentation of both the number of units to be located, and of the area covered
by them, is represented by certain, although not all, categories of transporta-
tion, and by the types of uses related to water protection and water utilization,
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as regards the off-time, and for 30-35% thereof as regards the week-end recrea-
tion (Zimm, et al., 1971, p. 783). When related to the present population total of
380,000 inhabitants in search of recreation. With view %o the communes sur-
rounding Berlin, it has been assumed that the figure of those in search for
recreation in local areas in industrial communes and in those of more than
5000 inhabitants amounted to no less than 20% of inhabitants. As concerns
rural localities and those below 5000 inhabitants, the figure of 12% has been
accepted as the basis for the estimation of the number of local recreation
seekers. According to the above representation, the area presented on the map
has been based on the isochrone of 90-minute travel time by local public trans-
portation as from the city centre of Berlin. The area situated between the
limits of the city of Berlin and the outer limit of the 90-minute zone is inha-
bited by 427,000 people. With the 20% or 12% rate, this results in 86,000 recre-
ation seekers. The total of the potential recreation seekers within area exami-
ned — the capital of Berlin together with its surroundings (population 1.5
million) — amounts to 465,000 people. The above figure helps to visualize the
scope and importance of the task of optimizing spatial relations within the
local recreation areas of Berlin, for the benefit of the man.

The capital of the GDR, Berlin, ranks among those few large cities offering
highly advantageous local recreation possibilities within the city area. The
south-eastern outskirts of the city enclose, e.g., the forest and lake region of
the Grosser and Kleiner Miiggelsee which is highly attractive from the stand
point of landscape qualities and very well suited for local recreation purposes.
This fact has the effect that a considerable part of the Berlin local recreation
seekers remains over the week-ends within the city boundaries. Some 46%

TABLE 1. Local recreation demand balance within the Berlin agglomeration — as related to
the zone of 90-minute travel time by local public transportation from the city centre

Area Population Recreation seekers
Sub-regions total bath demand
sq.km in 1000’s in 1000’s in 1000’s
X Berlin 403.1 1,081.9 378.7 226.2
1.1.  Including commuters 204.5 122.7
Towns and communes within
the 30-60 minute isochrone 1,028.7 228.7 46.5 27.9
8% Towns and communes
within the 60-90
minute isochrone 2,508.8 198.6 39.8 23.9
Sub-regional total 4,012.6 1,592 4650 278.0

out of the assumed 380,000 recreation seekers of the capital travel to the exten-
sive local recreation areas within the city, while nearly 54% of this number
look for recreation beyond the city boundaries.®

Water sports, water touring, and above all bathing are of great importance
as concerns local recreation within the agglomeration of Berlin. It is estimated
that at least 60% of visitors of the local recreation areas take open air baths.
The advantageous possibilities of bathing in the open as offered by Berlin and
the environments of the city effectively add to increase the attractiveness of its
recreation areas.

2 See also O. Gloger (1966).
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A comparison of figures makes it clear that the vicinities of Berlin, so
notable for its attractive forest-and-lake landscape are overcrowded with local
recreation visitors who seek bathing possibilities, particularly in the city zone
and over week-ends.

This is represented on the map in the form of diagram symbols. The hori-
zontal length of the diagrams marks the bathing capacity, and the height — the
maximum demand during the week-end days. The basis for the value scale
amounts to 300 visitors in search of a bathing place per every one mm of side
length. The map shows that all the lake areas within vicinities of Berlin exa-
mined are already overcrowded in relation to the normal density as assumed
for a week-end during the season.

This is, however, not to say that upper bathing capacity of the lakes within
the vicinities of Berlin have already been reached. With suitable expenditures
one could procure, e.g., within the district of Frankfurt/O. new bathing capa-
cities on many of lakes there. One can distinguish three levels of expenditure :
negligible (I), expenditure (II) and high (III).

The expenditure level I involves development of a narrow land strip in
order to expand the bathing places available or to establish new ones. The
beach area can be provided with no earth moving, or by re-shaping gentle
shopes.

In the case of expenditure level II, the requirements involve already provi-
sions to be made for a not very wide strip of beaching facilities. Muddy shore
stretches must be improved with the use of some surface covering material.
The making of a beach area requires the levelling-off of steeper slopes, as well
as the removal in some instances, of week-end cottages and similar buildings.

The expenditure level III involves the expansion of the bathing facilities
available, and/or establishing new ones which necessitates the founding of
a dense and wide strip of sun-bathing area. This demands in turn, a major job
of filling the under-stratum of marshy meadows and swamp land. As concerns
beach area, steep slopes and/or dense building areas within the shore zone must
be disposed with.

The initial calculations have shown that such measures would yield within
the area examined no more than bathing facilities for 100,000 holiday visitors
seeking beach recreation. A difficult problem faced presents the densely built-
up area along the shores of lakes that are of particular value from the close
distance recreation angle. It is above all due to the one-time capitalist develop-
ment that many lakes within the peripheral area of Berlin are partially or
wholly lost for public use, as their shore strips are occupied by building lots.
Thus, the lakes listed below have their shores covered to a high extend by
buildings.

Name of lake Percentage of shore line occupied
by buildings

1. Peetz-See 80
2. Wandlitz-See 72
3. Scharmiitzel-See 65
4. Werl-See 61
5. Stolzenhagener See 55
6. Grosser-Miillroser-See 43

The provisions of the building code as enforced today require a strip of the
minimum width of 15 m to be left vacant for public approach to the lake-shore.
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GEOGHRAPHIA POLONICA 30, 1975

STRUCTURE AND DEVELOPMENT TRENDS OF THE CRACOW
AGGLOMERATION

Bronist.aAw KORTUS

The Cracow urban-industrial agglomeration includes the city of Cracow
(586,000; 120,000 industrial employees in 1970) and a few other industrial towns:
Skawina (population 15,900), Wieliczka (13,600) Niepotomice (5200) and others,
with a total employment in industry of over 10,000.

The Cracow agglomeration ranks fifth in Poland in population size and
fourth in regard to the number employed in industry (Table 1). It is relatively

TABLE 1. Poland’s largest urban-industrial agglomerations, 1966

Urban-industrial agglomerations Population Employment in
(in thousands) industry
(in thousands)
1. Upper Silesian 2718 725
2. Warsaw 1623 295
3. Lodz 905 263
4. Gdansk 600 100
5. Cracow 560 115
6. Wroclaw 492 97
7. Poznan 480 103

Source: S. Leszczycki, P. Eberhardt, S. Hefman, Aglomeracje miejsko-przemyslowe w Polsce 1966—2000 (Urban-industrial
agglomerations in Poland 1966—2000), Biul. KPZK PAN, 67, Warszawa 1971.
Data for Cracow agglomeration calculated by the author.

TABLE 2. The development of industry in the Cracow agglomeration,
1938-1970 (according to the number of employed in industry)

The city of Cracow’s Cracow
Years Cracow satellites Agglomeration
(in thousands) (in thousands) (in thousands)
1938 20,7 34 24,1
1946 28,7 3,4 32,1
1956 78,2 6,8 85,0
1960 89,5 8,5 98,0
1965 104,5 9,6 114,1
1970 120,0 10,5 130,5

8 Geographia Polonica
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young in comparison to that of Warsaw or Lodz as it developed mainly after
the Second World War as a result of the industrial development in Cracow
proper and its satellites, mainly Skawina (Table 2, Fig. 1).

Skawina / Niepolomice

Vv'ne‘hczkn

Swiatniki

Fig. 1. The development of industry in the Cracow agglomeration, 1938-1970

The delimitation of the Cracow agglomeration is somewhat complicated.
Planners, for example, include the wholes poviat of Cracow and parts of Boch-
nia, Chrzanéw, Proszowice and Wadowice poviats (Fig. 2). The area of such an
agglomeration is equal to 1500 km? its population to 835,000 (1970), and the
number of employed in industry equals to 135,000. In my opinion the range of
such an agglomeration is too large while by 1990-2000 it will probably be too
small.!

At this point we should discuss the most significant elements in the devel-
opment of Cracow’s economic structure. Up to the Second World War Cracow

1 K. Bromek (1966) on the basis of land use structure has determined the size of
the urban agglomeration of Cracow as 500-600 sq. km.
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was mainly a centre of education, science, art, and place of historical monu-
ments. Its industrial functions lagged far behind service, trade, educational,
cultural, tourist functions. Historical tradition was the dominant force. During
the postwar period, however, significant changes in Cracow’s economic struc-
ture took place. In 1931 the number of people employed in industry and con-
struction was equal to 32.6%. of the total number of people employed in Cra-
cow. In 1950 it was already 44.2%. By 1960 it was equal to 53.4% and in 1970
to 57%. Cracow became a large industrial centre and a huge construction site.
The number of people employed in industry and handicraft went up from 30,000
in 1938 to 120,000 in 1970; that is four times. The population of the city doub-

Gross production

value
(1950= 100!
1300
1200
1100
1000
900
P 800
(=]
-5 70
thousand _o :
600 4 2 e
- employed s
500 4 a in industry A L 500
7
400 A FT/ A || 400
VL
300 "% % - 300
’
200 1 % % - 200
7 %
00 % 2 100
12 17, 186 201 1
OJ % %% = %o .90 2./;2

1938 1946 1950 1955 1960 1965 1970
Fig. 3. The growth of industry in Cracow, 1938-1970

led during that period from 260,000 to 586,000. In 1970 Cracow ranked third
among Polish cities in regard to the number of population. Those facts and
figures point to the dynamic development of Cracow during the postwar period.
No other city in Poland, with the exception of Warsaw, did undergo such dy-
namic development. Industry was the driving force of Cracow’s growth, and to-
day it is one of the most important functions of the city. This however does
not mean that Cracow lost its traditional functions. It is the country’s second
cultural and scientific centre and one of Europe’s major tourist centres.
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whereas only 28.1% in Cracow. Cracow on the other hand is a bigger univer-
sity and industrial research centre. In 1970 the number of employed in such
specialized research institutions in Cracow was equal to 16,000. In Poznan it was
equal to 11,000 and in Wroctaw to 13,000. In this respect Cracow ranks 3 in

TABLE 3. Branch structure changes in Cracow’s industry, 1938-1970

o Ay Employment (%) Location index*
1938 1970 1938 1970
Energy 3.3 5.0 0.3 0.4
Metallurgy —_ 22.8 54
Metal and machinery 23.5 20.3 1.4 0.8
Electrical engineering 7.7 6.9 3.5 1.3
Chemical 10.0 9.0 1.4 1.4
Mineral 5.5 6.0 0.5 0.9
Wood 2.6 1.7 0.3 0.3
Paper 4.5 1.3 2.0 1.0
Printing 6.3 3.6 3.5 3.0
Textile 1.9 1.2 0.1 0.1
Apparel 6.1 4.3 3.0 1.1
Leather 4.3 4.6 2.7 14
Food 23.6 11.1 2.2 1.0
Other branches 0.7 1.8 0.9 1.3
Total 100.0 100.0 X x

Source: Statistical Yearbooks of the Central Statistical Office and the calculations made by the author.

*) Location index (Wiox) was calculated according to the following formula:
2 Kx/K
lod PP .

where: Kx/K.— per cent of employment within a given industrial branch to total employment in Cracow’s industry,
Px[P — the respective quotient for the country as a whole.

the country, after Warsaw and the voivodship of Katowice. In accordance, va-

rious processing (rather than primary) industries should be developed in Cra-

cow, especially those requiring close links with scientific and research institu-

tions. However, Cracow’s scientific potential is to a higher degree connected

with non-local, rather than with the local industry.

The one sided development of Cracow’s industry, where metallurgy accounts
for 42% of the total production value and 23% of the number of employed, was
its negative effects. Cracow is becoming a mono-industrial centre, which reduces
the city’s localization advantages. The change of the industrial specialization
index for Cracow is as follows: 1946 — 0.44, 1956 — 0.28, 1965 — 0.25, 1970 — 0.25.
This means that Cracow’s industrial structure is becoming more similar to that
of the whole country. This in turn points to the dominance of heavy industry;
mainly metallurgy.

At the same time there are sound economic reasons for future expansion of
the Lenin Steel Works. This results in certain discrepancy (mainly on the la-
bour market) between metallurgy and processing industries, especially the ‘“‘de-
veloping and research oriented” branches.

The industrial structure of Cracow’s hinterland is also dominated by heavy
industries: building materials (23% of the total number eployed), metal and
machinery industry (22%), aluminium mill plus power station (18%) and che-
mical industry (10%). The common feature of industrial growth in Cracow and
its hinterland was the emphasis on primary metal — steel and aluminium pro-
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duction. In 1970 the Lenin Steel Works (together with its cement plant) and
the aluminium mill at Skawina accounted for 30% of the total number of in-
dustrial employees and 50% of the production value within the agglomeration.
Therefore, the Cracow agglomeration is undoubtedly specializing in metallurgy.
In 1972 it produced 45% of the country’s steel and 51% of its aluminium.

TABLE 4. Cracow — structure of employment, 1970

Employment

Branches of economy GiiMhonsanas) o

National economy (total) 330.6 X
Non-private sector (total) 307.6 100.0
industry 114.3 37.1
construction 60.5 19.6
agriculture and forestry 1.9 0.3
transportation 24.0 7.8
trade 26.3 8.5
education, science, culture 33.3 10.8

others (health service, admini-

stration, etc.) 39.9 15.9

Source: Statistical Yearbook of Cracow 1971, MUS, Krakéw 197].

An important locational characteristic of £.6dZz and Warsaw agglomerations
is their situation in the centre of the country; in the case of Cracow an equiv-
alent factor is its proximity to the Upper-Silesian Industrial District. This fact
mainly has determined the industrial structure and the rate of growth of the
Cracow agglomeration. In the industrial structure there prevails the heavy,
resource-oriented industry (the iron-consuming metal and machine industry,
metallurgy, building materials industry, soda and artificial fertilizer produc-
tion), the development of which is based on the Upper-Silesian coal and metal-
lurgical base.

During the intensive period of the country’s industrialization after the Se-
cond World War, Cracow as a peripheral industrial centre of that type, acquired
a number of industrial investments which the Upper-Silesian Industrial District
was unable to accomodate. The localization of steel and aluminium works in
Cracow and it’s satellite centre, Skawina, is a concrete example of a policy of
passive deglomeration in regard to the Upper-Silesian Industrial District (ac-
cording to a former plan the steel works were to be loacated near Gliwice and
the aluminium works in Jaworzno, both within the Upper Silesia-agglome-
ration).

The index of spatial potential 2 can be used to illustrate Cracow’s size as an
industrial centre in comparison with other big industrial centres of Poland.
Table 5 and Figure 4 contain the appropriate results.

It may be stated that Cracow’s industrial potential measured by the value
of fixed assets in industry is second only to the Upper Silesian potential. The
traditionally applied index-value of fixed assets in industry — M puts Cracow’s
industry as being 5 times smaller than that of Upper-Silesian District (20:100),
but in terms of the index of spatial potential — V Upper-Silesia’s ascendency

2 Cf. Z. Chojnicki, Zastosowanie modeli grawitacji i potencjalu w badaniach
prZestrzenno-ekonomicznych (Sum.: The application of gravity and potential mo-
dels in spatial economic research), Studia KPZK PAN, 14, Warszawa 1966.
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126 CHRISTA ROSENKRANZ

— a settlement as place of peoples’ habitance, of production and processing
for extended reproduction of socialist economy is a multi-shaped whole;

— settlements are elements of a settlement system thus having certain tasks
(functions) to fulfill, which later on leads to different economic ability of each
spatial unit and contribute to the development potential of a commune;

— the actual economic potential of a settlement, formed by its most impor-
tant structural units — infrastructure, structure of production, structure of pop-
ulation and structure of natural resources — co-acting complexively, eventu-
ally results from the substantial abilities of productive and cultural centres
(Fig. 1).

The following elements have been selected as the crucial qualitative catego-
ries for the evaluation of the present economic abilities of a settlement and its
development potential:

Pro ¢ |
A
Jevolopment
. A & n Py e mant notentin
] WEYTIVUL = MPOTEYI J

Fig. 1. Schematic presentation of social and geographical relations of a settlement
within the settlement system
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All communes can then, no matter what their spatial affiliation is, be tre-
ated, examined and devided into specific types of economic areas, the same
method still being applicable.

A disadvantage of this method is that it refers to the existing level of qual-
ity which leads only to a relative evaluation of the development potential of
a commune. The method is though applicable in the analysis of systematic com-
mune categories of the different types of economic areas. It includes the fol-
lowing points:

— accounts for specific local features;

— provides a leading line as far as temporally and spatially co-ordinated
development of investment policy is concerned;
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A system "Agglomeration”
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Agglomeration field with domination
of primary industry

Agglomeration field with agricultural
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Aggglomeroh’on peripheral area with
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Fig. 2. Territorial differentiation of commune categories in the system ‘“Agglome
ration”
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Fig. 1. Halle-Merseburg. Emission of pollutants and dust sedimentation

1 — presumed lines of equal dust sedimentation (g/sq m-30 d) average for 1967-1970; 2 — dust emissions 1970; 3 — pollution compass
rose for SO, (1969/1970); 4 — sedimentation measuring post; 5 — 1967 or 1970 value — out of operation today; 6 — MIK, = maximum
permissible emission concentration (permanent load); according to Hammje-Schiller (1971), Hammje-Rauh-Schiller (1972) and to un-
published emission data of the Bezirkshygiene-Institut, Halle. Tabulated and plotted by K. Billwitz (1972)
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Fig. 2. Water supply system Leipzig. A diagram
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Fig. 8a. The rate of drifting and sedimentary materials flow in the Saale River while
entering and leaving the agglomeration core, 1970
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water which when combined with pollution adds up to cause major changes
within the entire system of water resources. Flora and fauna are diminishing;
the biological self-purification capacity is interfered with or eliminated; a wide-
spread of morbific agents is observed; the occurrence of ground water and bank
filtration is hampered; the quality of ground water is deteriorated; shrubs
within the bank reach are dying off, silt builds up.

The Saale river enters the agglomeration of Halle-Merseburg near the local-
ity of Bad Diirrenberg carrying water of the quality class 2 as measured on the
waste load. The Saale river waters are soon becoming a transport route for solid
and liquid waste products so that their quality class drops rapidly to 4. The in-
dividual plants are to a varying degree responsible for the contamination load
according to equivalent per capita figures?! (see Table 1).

TABLE 1
Plant EWG (per capita equivalent) 1970
Chemische Werke Buna 2,084,650
Leuna-Werke “Walter Ulbricht” 1,173,500
Zellstoff-und-Papierfabrik Merseburg 1,097,000
Gaswerk Halle (uncertain, out of operation since 1972) 405,000
Trockenwerk Benkendorf (period of production) 3,250
Mineralolwerk Liitzkendorf 11,714
Brauhaus Halle (brewery) 8,200
Kraftwerk Halle (power plant) 117
Sewage treatment plants of communes 251,778

5,035,209

The actual population figure of the region as outlined above amounts to
0.5 million inhabitants.

This enormous pollution load still augmented by the admission of a further
1.4 million EGW (per capita equivalent figure) from the Leipzig region via the
Weisse Elster river, triggers at the same time many further processes of serious
consequences for biological life within the river, for the utilization thereof as
an inland waterway, as a recreational water route, and many other purposes.

Apart from the analytical recording of water pollution by the water distri-
bution system authorities and a diagnosis of losses (much harder to perform
than in the case of air pollution) it is a task for geography experts to examine
the effects thereof upon the entire natural and economic region. To do this, one
must resort above all to economic, geo-ecologic, hydrologic, and finally carto-
graphic methods. Special studies can furthermore be contributed in order to
fulfill the principles for an optimum development of ground and surface waters
and for the ensuring of drainage with a consideration given to the natural and
social factors.

IEGW per capita equivalent figure =
BSBs of a sewage quantity

BSBs of an average contribution of waste water per capita (appr. 50 g O,
consumption during a 5-day period)
BSB; = O; content reduction during a 5-day period of biochemical oxygen consump-
tion: a measure with respect to an organic substance which can be reduced
due to the effect of bacteria action.
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4. LAND UTILIZATION

Since all the spatial processes — including, of course, those of the agglom-
eration of industry and population — are in this or another way area oriented,
they simultaneously find their reflection in the land utilization within the re-
gions in question. It is particularly within the agglomerations that a certain
“land shortage” occurs more frequently, this essentially resulting from land
being looked upon as a resource. In this respect, it is not the agricultural land
utilization that is meant, but in a comprehensive sense the utilization of land
surface (zemlepol’zovanije, land use, l'utilisation des terres). This is to be under-
stood as the utilization as reflected upon the earth surface and having its im-
pact upon it. This can be effected at varying levels (storeys) (= Nutzungsstock-
werke — utilization storeys according to K.-H. Krause and H. Richter, 1971).
A potassium salt mine situated 1000 m underground has thus no, or quite spe-
cific influence upon the land use while a brown coal strip mine at a depth of
25-40 m is of an aggravating impact upon the land utilization due to pits and
hollows left over after its operation. Thus, the extraction of mineral resources
and land utilization are closely connected with one another. Consequently
a grasping of land use and of the exploitation of resources are essentially help-
ful in tracing the impact upon the natural landscape exerted by man and his
technology. Surveying the land use will thus help to record the essential
changes in the environment. Let us illustrate the above with an example taken
from the area of the city of Halle: Records of an inventory of the land use
within the Halle and Halle-Neustadt region on 1:2000 to 1:10,000 scale (sectors:
Figs. 4a, 4b) and those of the resource extraction (brown coal, sand, gravel etc.,

\l?» 3(‘ y p _A - 20
\ A 2 ;\\ SE el X ;‘;(j 1\\
= PO N

Rig. 4A. and 4B. Post-strip mine cavity Bruckdorf-Nord (distance from Thilmann-
Platz: 3000 m)

Present major utilization: water sport and swimming pool (23.6 ha); secondary utilization:
agriculture (23.2 ha) and refuse dump (16.4 ha). Interference with landscape balance: Exca-
vation of Pleistocene sands and gravels until 1969 as well as of upper Eocene and middle
Oligocene brown coal by strip mining from 1902 until 1939 (underground mining 1913); agri-
cultural re-cultivation of the inner dump (upper left) accomplished; partial reafforesting of the
stopes; refuse and sewage dumping into a left-over water filled cavity — hence a strong
pollution also of ground water: adjustable drinking water supply in two installations (3000 and
800 m distance); with soil dewatering stopped, a rapid filling has occurred of the left-over
cavity up to the depth of 7.5 m below the ground level; refuse dumping has caused a violent
odour and dust vexation to the township of Kanena. Slopes unstable heretofore
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Vol. 1. 11 papers devoted to the present status of geography in Poland and 3 papers
giving the results of research. List of Polish geographers, geographical institutions
and geographical periodicals, 262 pp., 20 Figures, 1964 (out-of-print)

Vol. 2. 34 papers prepared by Polish geographers for the XXth International
Geographical Congress in London, July 1964, 259 pp., 91 Figures, 1964

Vol. 3. Problems of Applied Geography IL. Proceedings of the Second Anglo-Polish
Seminar at Keele — Great Britain, September 9—20, 1962, Co-edited by the Institute
of Britllsoh“Geographm 21 papers by British and Polish geographers, 274 pp., 69 Fi-
gures,

Vol. 4. Methods of Economic Regionalization. Materials of the Second General Meet-
ing of the Commission on Methods of Economic Regionalization, International
Geographical Union, Jablonna — Poland, September 9-14, 1963. Reports, communica-
tions and discussion, 200 pp., 6 Figures, 1964

Vol. 5. Land Utilization in East-Central Europe. 17 case studies on land use in
Bulgaria, Hungary, Poland and Yugoslavia, 498 pp., 104 Figures, 16 colour maps, 1965
Vol. 6. 14 papers prepared by Polish geographers for the Seventh World Conference
of INQUA in US.A., September 1965, 150 pp., 86 Figures, 1965

Vol. 7. 10 papers on the geography of Poland, mostly dealing, with the economic-
geographical problems of Poland, 132 pp., 46 Figures, 1965

Vol. 8. Aims of Economic Regionalization. Materials of the Third General Meeting
of the Commission on Methods of Economic Regionalization IGU, London, July 23,
1964. Report and 5 papers, 68 pp., 7 Figures, 1965

Vol. 9. Collogque de Géomorphologie des Carpathes. Materials of the geomorphological
symposium held in Cracow and Bratislava, September 17-26, 1963. Report, 7 papers,
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