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Fig. 1. Fragment of the Geomorphological Map of the Polish Lowland

1.

II

III.

IV.

VI

VI,
VIII.

IX.

Pleistocene landforms produced by the depositional action of inland ice: 1 — Flat mo-
raine plateau (relative heights up to 2 m. inclinations up to 2°); 2 — Undulant moraine
plateau (relative heights 2—5 m. inclinations about 5°); 3 — Morainic hummocks (relative
heights 5—10 m, varying inclination) preponderantly accumulasive structure; 4 — Mora-
inic hills (relative heights above 10 m., varying inclination) preponderantly push struc-
ture; 5 — Depressions due to uneven accumulation of inland ice;

Pleistocene landforms produced by the depositional action of glacial meltwaters: 6 —
Outwash plains; 7 — Esker ridges;

Pleistocene landforms produced by the erosional action of glacial meltwaters: 8 — Sub-
glacial channels; 9 — Elevations and swells in the bottom of subglacial channels; 10 — Val-
leys cut by meltwater river outside ice margin; 11 — Erosional plains;

Other Pleistocene landforms: 12 — Kettles (dead ice depressions);

Postglacial (Holocene) landforms produced by the depositional action of rivers: 13 —
Flood plains and delta plains with peat;

Lateglacial and postglacial (Holocene) landforms of erosional and denudational origin:
14 — Small V-shaped valleys, ravines, gullies; 15 — Small denudation valleys (dells);
16 — Small denudation valleys at the back of erosional valleys; 17 — Alluvial cones;
18 — Gentle denudation slopes;

Postglacial (Holocene) landforms produced by the action of lakes and seas: 19 — Cliffs;
Anthropogenic forms; 20 — Embankments, dikes, dams, earth walls; 21 — Quarries, clay-
and gravel- and other pits; 22 — Mine dumps; 23 — Rimed site of an ancient fortified
dwelling;

Scale of line thickness: 24 — Indistinct escarpments of moraine plateau and terraces;
25 — Escarpments 5—10 m.; 26 — Escarpments 10—20 m.

vis

] ;







v b g SO TN 1o 1 i
£ “Lom ', RO s g
v ’

)‘-.I-‘

et S

L gipmm : 2 N W—‘*""‘»*‘”

L R A T ‘vv‘uw-\-"

! ” : o w'f-r-‘lt-&

oI R e MR

SR et ey i-'sw.n- R AT
.

i ".
'_"'ﬁt“ : hj (." %4\?‘ 5’\ O*WM&*:\

. : : ] - - y
ot ‘Jf.‘-:g"‘"ﬁ' - T ey N PO g A‘t‘}i' = 3
1ﬁ;\. 3 :«y‘a - -g(- *‘

- 1ODE ' '_‘ ~ |

R te»ﬂ"«" Rl 6 = 5 TR TPt
“‘-a‘\ W e “‘ v

r‘;_ L3O

. & -~—'arq.’m.n.$&— —un
S et Pl T el :.- Q'

e -,,-."._‘, St

ARG il - YR

) g P ,‘ ﬂ" " 4 ‘.4.
o K, ;"’\ e -(‘_‘,'-?‘\

‘ S o8 -

o

- — "A
i, B

b
.-
& £

| < o e FENE
RGN, detofy &
‘;‘f _.-A ::"-, a ,\"-"1;:'
- S

TR R

.....



-- 4o ~§¢

l’r"‘n

SR o< o Y T R w-%'t\.l\
. o )
e~ «\ul “-#Obﬂ P'n} } e T qﬂnrr

B i e -.) Kurw, i
w.'.\ 'Y o k-&«‘- .:.f W il oy ..._-‘. -_p}« Mg

.ﬁ#ﬂ-.ﬁ(” g _l _.\._,,. *\ ,?“ sl M

n;-—:-,‘q --u‘-"l "«-4 ——
- |mm¢>§.--«t~ ~1¢..¢m -;r uba.

O . :\v-. ‘
—W#— P """."-’W

‘a ‘w g *L""T"‘

bt -_‘?,.‘ N s " L ’N—'.b", - = - s

& ; .
21} ' - o ; .‘,40-"*1--( uv—~‘.w- Iy - X ¢

guants ol G by “ et Lo R & = I
. .{_4 A P R N x A ; ¢ dé’:'
y ; s ) "u-lnﬁ A : L W A - ¥R
e Saat B . e 'y R N ,
‘-r ) ol $ ™ d & r _'}.-. wpt d
"“\mr .‘: : ‘,- S .y . " ‘
LI R "l PR ». > A, “ra. o
L v ) v..-r-v\ e, _" ¢ '._.r?.. " s Pl b

“; ﬁ"z‘, 1A 'b\m\u\;\‘-w'ﬂ SR LTRSS ST ShaR L e o, o
" r'ﬂ‘v A r’\.,-,s.ﬁrwr = s ) e T '




NI NG e N N NG

http://rcin.org.pl



GEOMORPHOLOGY OF NORTHERN POLAND 29

Fig. 3. Proceeding of deglaciation during the last glaciation on the area of the
Lower Vistula and adjacent territories

1 — Limits of stages of deglaciation; 2 — Halts of ice-front during the recession and short
advances; 3 — Outwash plains; 4 — Main valleys of outwash and rivers; 5 — Limit of
Leszno (Brandenburg) stage; 6 — Limit of Poznan (Frankfurt) stage; 7 — Kujavian phase

(substage); 8 — Krajna phase (substage); 9 — Pomeranian stage
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GEOMORPHOLOGY OF NORTHERN POLAND 33

in the valleys of the Vistula and its tributaries as well as in the system
of the pradolina of the Notec-Warta. Investigations concerning the valley
and the sandy outwash plain of the Brda [8] were the first step taken
in the post-war study of the valley terraces of northern Poland. The
greatest number of valley terraces, having connections both with prado-
lina of the Notec-Warta and with the present valley of the lower Vistula,
have so far been encountered there. The area near the mouth of the Brda

2

| V/’@( 1 OF —3 h . N 5

—————=

Fig. 4. Example of diversion of a small river caused by

appearing (melting out) of subglacial channels. The

Gardega River, situated East of the Lower Vistula
Valley

1 — Morainic hummocks and hills; 2 — Outwash; 3 — Kettles;
4 — Lakes; 5 — Rivers

both to the pradolina and the present valley of the lower Vistula is a key
for solving problems concerning the valley terraces in the Polish Lowland;
the valley terraces and the outwash terraces of the Brda represent the
full period of valley development in northern Poland, from the period
of lateglacial outwash outflow to that of young Holocene erosion and
river bottom accumulation. Thus, the valley terraces of the Brda provide

3 Geographia Polonica



R L G SN S

T g ""tg -"'l‘: i 51 b 4 n POy ”'d‘

2 ; 5 ; - X ‘.’ ‘
) Ao Sraile T TR R ey ) Cilmtanic
N “ ‘ S L i.' B e }/. 4 !.:‘\" 9 ,_;. P .

"

00 (00 auptus o TR Nt Yok 2 o T
T nr_'f.'{‘ o ) e (ASacy P
A b‘ >
2 }*—g Pom &bt g I Bu s Fpspiinges =

-.é‘u::f:'.irs;g A amipda ¥y

3

R oot




b ‘Ji -

\
].p

http://rcin.org

- » - o
Sl T . B



"-‘
. S S
B s A '
. " ! [ RR ) SR T 4
. ‘: J - ) 1“ 'n...\. il \ .‘ Y . &
A : 3 hettl s g [N 5 . .
Ry = SR N e s i LT
o 4 1 > b L B t S - -
i i S
A : _ Pt of
- 8 e Tt
- - Lo o o W A e e e P qq—- (e - ""-'«""2 > L b
— B 4. =1 IR it ) =, » '
S LT SR A - SR T S SR et E

Y
i



.

‘--t_* \ T ¢

1‘.. m?"“- -"" u‘..v .

\_-‘
V“" D g & = e A

&% 7

hv m‘“ \.‘

‘\.
o .'11~~ o % L




j —— "‘
. i a
i \ 2, W 5 8 3
2 - : ‘ %
: 3 ')
‘ v

.

TR 2T A s










chintisd s it et 8 J%&r g,.;,
RUENT T TR T VST TR B I g Af?- et \V‘#M‘ ', I piid SR :
il el AR Bihe s u‘rﬁo““-é' A R gn-fin'”
- ) F Iy A St .‘M ‘ e " s :

' v".’ \_'.'(:,' ‘q.\-‘,v.\

ey 13

we Seaos q&,ﬂ «.w.';"'

rﬁo' - S Ve R& %‘v & m‘! 1-"
e .'f 'Iltl' l“.t "“ -y ;

R IA

"".‘\‘“Fr '?"’Q"' v " $" ""’_‘ __—J-\'j i ;.:(5-‘;' :..\ J"Wnﬁ

XY

st ‘Ui e QMQ
m?lliwb —"‘,“’ = Rt B ';\0 f ,.' - Fie : > ',, .’.} ,-_‘
w“' S“gw MVs,é- A i A : .

e N

e |
d‘ > "

oy el -

’Mfé’xc\‘v_&w g7
ﬁﬁ-;t‘; !-gn ",A‘_v' 4|~'_- ¢

Pt










2 s hS - fa
- -
4 s N - { S B Y
T AL = i = . i A ) S aniie
. ‘ A »
Ve - 23 2 St
- L ¥4 ‘ - - . s ~-
N TR | T e R Y, =
R L 4 ."'- - --»':-. e p® $ 4 .::t
. g . 4 $ L)
A 5 X ot o4 . o A -
R LG T e T S S LR AU
s T
v - -i 3
[ | . (e ’ 4 - " .
" 0. "' . .- Y. [ .y . ‘_ .
- . -
44 Ve @ gl ol . B (L] VYo “wr e g
. . N .
- Tt e RL '
- - v -4
Yo/ V' @ . - V3 - e - ‘.
yery e ™ ML R A el s Y el
3 o oa 84 Sttt - g
SR I RETTISNY o it P omii "“‘!i ; A "
'y 0 Y » ] Pr v P
ey A LT S i v’ O
v - -~ ® -
-~

L] .
E < 1t
-
. " A
W0 St N L=y o0 H
4 . A -
i
EOY TRy Ty e }
-
: | T b ald L - * Ve >
P Lt i) Iy o Rt k. 27 1
e - o - R 5 . - ~
8 -
- B
ST e BMEs b 2 ilmbep e e Lk
, . ’ y- §
. ' 1 . Set
» . -
-4 - > - » -
% - L1 4 | - .
.
-
L N . )
ST T o s TRY T RN | WV e Tt ] iy

cgradin. put v st ohas nedy sty
P
» s - aar! s ‘'
T . *

e sevNeb2 F 220 I
-

PR RIS TR anl L

ST

Beud wmcrw 2 g% a3 S M [

——aviie S e S the ade e Ll S S

Ssavalll T ediPLtamniis = 0 - f:-ﬁ‘mv

=2 Gcen Lallncs s gl danernl, By adinianlhandd cio i caiowa | el «W*
v = - - - - _. A

. - L B p— ) - - dn A 3 P S
. g . < vt # y - e | —aa " .
Rt Y S A B S N s A gy e s AN P

-~ . < p - — L 5
EnsreAEN ) Sy N TlEan 8 L BRI SR | PR S L S i iR
A 3
.

http://rcin.org.pl




thw
m

I v} &‘tﬂfo ﬂc,‘r»!v\_f proAl LR i
TS s i

R .Y-‘-u.-b—

‘ -.zw" ool “ ﬁ
‘h:'dwd— 0; m

-l : lJ . m, ol

‘ OA.NJ.,. e 4 )'<¢,_g‘ ¥ -
*"-"_-' “"-‘" *W.vﬁ-v'. - ¥

-"..‘.d o L ” '—’—‘4."""-1"#

w- “*;V". -y ‘- A 'i‘v_l?\ﬁh?d“' 4 lv\.‘-_’%"'@
W‘M “ 'S o PR % . b \

Tl 'lr!'- z‘lﬂuﬂﬂ}" '.A-

'WL [" M‘. t;f‘.l 7-*«;&.' i
4 ’.~ ' R é '.'J " '




o g *p g _
E ;"';-'Q' - ~4 “. WI’-'"'S"{(FM?'”
: .—. 0""‘_ ,.' \"‘&w r‘ﬁ ‘!ﬁ- ‘l’
s . bl .i :

"i
ﬁp-- -:-, . ':-...'-

=

< l)}r Wi ) u'" *

. o

' i

'
.

r




http://rcin.org.pl



P : ' Al L) ﬁ,,n.
m*—‘"-""\"‘*svn8--,‘..“..‘._. - » '“’

- " y - " . A.ul ot -
A .- 8 ' - < . 1 - < : 1y
- X ‘ . | 2 s
s e e
. ~ 'S B * X 2 =
W Mk b, A M e A
; "~ : ] &/
PR 1 % ¥ e
‘_.. y . g " . o S LAY SIS S S u’- -
. = ) ’ “»- *J St via - . -3 LXK,
. ,' | P v
A 3 g o e, mhaat i P gl M L IO TY
‘ . a “w e oy 4 !
¢ - - y e = o w S

i 5 B b LB L

0‘4 ] : s A . L '~'1“]’/"'—.‘
o« T A i LR ..n-‘ﬂ‘;,.‘

- - e A * 4 mbodbry ‘

. y ’ ol p e 7 W -’ ._JL.!_ ;,"7 [ “._, ]

TR PR Al Vs
e ¥ 15 ol -

¥ Vet A e . 4

£ pal gt~ .w’vﬂ.

uln-.._a ,,.;"."?" .“"l,

B AR TR ey -




-l
=R o a1

‘PJ:‘ " ¥

’ ‘\. “ Jq'('

o LT DALY o

Gy . A |
i i O s e 08 v
- i ’ -__w.;,," S he 8 4'.:|qu.- . ! :‘. ”v";: H

4 . - ;‘-

i

=

14

R sreesSeiicchuprroths!
wiiiion 13 5x. e b d >
d Ay e Sigsstmint of O
Sosrwtls Canmmmiiiad of
W ; ' .

-y

¥

il

Ayt S RO re
D b AR e ¢

Tt SharstRer s A e £
g g Y A - s' QH

‘/.-h'l.q"n‘. Pt -
; oy A

»

‘r,. I

Peoal




s, N
‘c:r- k - ':_" J!L.wk bk oY

v T «fa-;’t’g--/. " T W

€W Vet

‘-Il‘ : - . i.g.'_'
;,,1-:{ o ;!.: ...,

) "
i

) http:/,‘rcin.ofg.pl

- A » 4
e L p L P ot . » . &



A EaS e
i

g o
s

\r b S

- NUP
(rams
et




http://rcin.org.pl



.l

‘\.--J A9
a

'|.‘t..

0?-“ il

Vo Qxl,\)." V\D'W\ ‘_‘
-'; LT .l"? . i

':")v'l'q M
: ‘L‘_‘. ' "'(" m

Jr'"&) ;:\ M 3

‘J'\ol‘ .!Ih— : 4
'w—lﬁ-J' r:.'n* P “'—:VQ.w e ‘T\’ X ‘-x“"”"“ S
e y P e T g sl
e : = -\m‘ q#v-:

- v

P . L BRgt
w { Tl 4:‘1““ .‘-.&M u‘ -




.. 3—-4- *o.)m)‘.‘pdl-.- —’dﬁrw
» .-ﬁ : ' B - f\aﬁ‘l_

r' J'":f

JF

e - -\. o

S PR N .-&.\L ..h;,,,,x
A LIRS
1 o B E G 2AST Y v
st Y bl * eyt rg Svin il
Y Sl Ve GO 2N W™

s — h~"'~‘ e




o ,"\"

~\ .J:xmw
LN 3

' J ‘b—"‘ﬁ' 'A‘D -&\ '.- M““ 'b.}*‘s
Pt asiiey s Rl -&
ﬁ"‘ho,— b_o,L '-.'::4-'-'9.‘»— =
R e om v, Sree e

:;,_? ,.“; (i
y ..‘ g { _ ?,‘..‘s fhvv‘ . 3 3
g

.!'ﬁ -; Y




TR T
.1‘0.)?" P ,f __.,’L_.',

-
7 g W

e
. "?rmu,.;:._, S
\-’,

# LIL N
Aol “"“"\-—ﬁ..{.‘ M ‘
T; ‘- A'.,' & ¥ A e "!‘

~ ¥ ’ M’ H’-'mew
*Y'- I‘Ig

- S 2T
o' s

@ &

-'2"\ 'u.'-‘.

"ﬁa\‘. ,1‘.‘;';“
L) o S SRS .,Lt > s '_“

g‘ - a.,n% S "‘mg . .A.
P S ‘-'. § .--*Q;g“}‘ é..“ .

e 3- vw&'»qw._ Daveod -
A g J.,.«‘

PRGNS @ LR
- . -,“,“ L

, et

**"*z-
AIJL"'.':;:.;

b g ".‘4‘05,\-
"A~




E .-- 1 Fo. \-.3..»":1.'-’—1- - _4‘_ & ° b . '..4-:;_’". [ A’.:‘ &,_* ’;‘ T
s “ -y .i . f“ ) " _* i ;',‘\ A"."'— _-‘ » . ' -
. ‘0,-,’:'; L SRR *: '; B ‘j"' T ,A\..-’ q,'vﬂr. ‘n‘;'"-‘ A .‘.;_:«L R

L o 5 1 . 5
o AN GO (Rl | Ml | g L4

ad

o -
e

ST 1 . I . L
e a-:ﬂ-a. . o riyis Sl STYL he i >y
4

- b ] »
) - 3 o e
"-\. L ".‘-"‘-t

Y

o SNt gt "f',
.7"".ug v H&','.;‘t_‘t’.

Ko a0

s h’j:,t.p;//rc'in'.jcf)rg.plj

5 A
§



HM*\:‘#(G‘“&A ——
s S

SR - —?&-'%‘ " e ;_
- ey e

o T o Ry B

""Mw

é‘t&mﬁu' ™ —eav g b

:

"‘Ao't‘o"" .-"‘-« '.”‘:

~
v““ ? &

.* m x u—--qﬁﬁv
o ‘_"‘" -ié--hu--q g

J J A » - '
Ne sy :‘-‘-v 3f Yy & SR v o T '-"L# Q"

" 1




Sk l’
- "7"',’. e
> -
ft'-’c\ o e r
wwl .{

cin. or.g pI*

’l‘




http://rcin.org.pl



) .lrﬂ N A
i la‘ b 2
J?- d.’s; IV
et

DY e ,l A ) *&
~iy "‘.: &'.OQL; ";u\,;wq‘n...-.-e
i i g

. .:\«...n‘_.:ga efdei o & \}-_."l‘.,\‘_,-w
f Y R v P L \,}

o ." - Y Ve -" -

WK Tt ey, £ '-;
e R v
,;i,o. i ?‘ s 2y o Yy o) |2 abv -*"“

- —l" ) i ol - :"-}i, _,J ;m.‘; _'~
Nvl 1—rrvv“,(r >|ﬁnl% f,qqi.,-r.‘ft(?;{’ L’-—r'*f":-

i o B

.

L "_‘}:t S

-‘-,_1..,‘

2= "‘. A"l ) ‘5 :* ik "4 Y; e, ‘-“ ‘*‘-L_ ‘. \ Lc" - -

. “FNEE iy, 20 1 =i - e

E‘. s ,1& (:.Rr.';a'—. 0t Py al .”"’3.‘_‘_. LS g y f?’::
L R 2 . . g Mt oyt LN y
A" AN Tt S, KT M e L A e e =5
B Vo R e - ‘ v‘_‘.f." o kD e . L | -_{v‘-“
o % AT P S R el
o ) - - ' ¥ '“):‘

o ¥ -
. K 4 - . $74 | (o 5
‘{:.; PR T RN L : ) s L PSOANS 7
- : ;

- Co/ge W s A
o 15 £ y B
o« i ) & A & AN R o
\Q"‘ i "4_‘.'-:
Y iy T . i T

pas

B / b N P~
¥R : T
g vl & " 2 e S o . Vel
> - ! i TR A1 a4
> e -




i L TECY v S v
ey 'J&”’;‘ti'tn'.\‘!"

ﬁ"“o“

-‘}1@,,‘(0 -

U W e 'ysiu

g o o mc"‘!ﬁv‘w
w 'ht sru.’-. v |

T - vr’ o

. D v

R e

> 22 \Ap H"—Mf’g_w
e g%, .('- RN M b
g edy ofﬁu'.'. ey

""Zd 733" ‘T’r'




" *duw*

| mwmmmmlm;n&-mm
“ hened an 48 bl dppesrsten, Tha oomespd of

5 Wbmwmkqum-dﬂn

: ey illw—-
Sy g p-ﬂqwm-g..-v“
s.,. --A :' "W#c_,‘,,. L ‘\: ;"_ W\‘ a?-

' _,u..‘ I\h’m w-b&

A‘ “-\.Q
wwwv« A

: w» iy '.. .b,w
‘ra\w'?—v;,w:.%
! .u- u@--.-.n 27 AP
) N -J"r* “” *.': g
31 4» oo uu‘r-»— ‘1'-
_~.¢3‘“d’._, # .,-"‘."::;'.:'? s 4 )




. SRR IR S VS S
- -_g: o}n«!,w"'hh‘l‘*‘*"‘tfﬂ""?“
) -_--.-,m,' '\?o-. o L "‘,*b“"h
I # gt e gl - Bof 4y ":‘"%'\ﬂﬂ‘- ¢
-~ wwww o mqm
- A e w:-wph —
k, SAME, muw‘-t* BPtisen - otd deas frwm L

b P A A '3 n.&‘ ~ “
: A > {
E .»._| Ly b v‘ﬂ" e ¥ ‘._'--I- . .vﬂﬁdl‘xﬂ —
- ' = S
';'."\-.. L Ve # v.-—,. . +

’3"3.* ! rr‘_:" 'K’I“—P,-, o \- .

Py

- - — o :
o S .pi& P.. . 1 T




Ty

-t u..‘. (RN &= Y LT .
.Q-‘.-wﬂ-vh rv- ?"v—o‘f

’ o{ Lol X rf"s l'“‘

‘ps_.:bt 7 e




-___.v, ‘ﬁv“““‘.

]i"l

x.a-rng:m

“‘*" o A




PHYSICO-GEOGRAPHICAL REGIONALIZATION 67

sumption of mutual connection between all components of the landscape
on the one hand, and of a guiding role of definite factors for definite
taxonomic categories on the other, the thesis is established here that
under the similar conditions of one climatic-vegetational zone as found
in Poland (i.e. the mixed forest zone) two fundamental groups of lands-
cape exist: the glaciated lowland landscape, and the landscape of plateaus,

.

gllfs —= y——\—"
/e B B & B3¢
Eme C3 B3 3¢

Fig. 1. Landscapes in the surroundings of Mlodzawy near Pinczow

Topolithogenic Types: 1 — Loess on elevations inclined at up to 3°; 2 — Loess on

slopes at between 3—15; 3 — Loess on slopes greater than 15°; 4 — Carbonates (marly or limey)
on elevations inclined at up to 3°; 5— Carbonates (marly or limey) on slopes between 3° and
15°; 68 — Carbonates (marly or limey) on slopes greater than 15°; 7 — Gypsum on slopes up to
3°; 8 — Gypsum on slopes 3—15°; 9 — Gypsum on slopes over 15°; 10 — Siliceous rocks (sand-
stones) on plains inclined at less than 3*. Hydro-Litho genic Type: 11 — Alluvial
soil in flooded valley bottoms. Hydrogenic Types: 12 — Peat bogs; 13 — Stagnant
Wwater; 14 — Rivens. Biotic Types: 15 — Grond forest (oaks) on marls; 16 — Bor forest on
sands; 17 — Alder; 18 — Flooded meadows; 19 — Post-grond meadows on gypsum. Xerothermic
grasslands on south-facing slopes are not distinguished.

hills, and mountains. Within this framework one can distinguish in
Poland 8 genus and 23 specific varieties of landscape (viewed from
various angles), linked with differences in geomorphology and lithology,
and in the mountains with the vertical climatic differences. In this way
the various differences are underlined between typological or landscape
methods of treating natural complexes, and their regional classification
which is dependent upon individual differences in geographical position,
genesis, and the development of particular areas.

5
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the Russian districts (okrug), and according to our proposals — to macro-
-regions. Outside the mountain areas W. Szafer distinguishes 25 such
units. The last, largest geobotanical regional units in Poland, called by
W. Szafer divisions (dzialy), do not have synonymous correspondents in
physico-geographical regionalization, because the Baltic division, the
northern, and Black Sea divisions are differentiated according to basic
zonal features, while the Sudety and Carpathian divisions are differen-
tiated by azonal provincial features and altitudenal differences. The
feature of geographical zoning, although weakly visible in Poland, ought
to be considered in any regional division, and what has hitherto escaped
attention in doing so, geo-botanical and pedological criteria play an
important role.

The typological viewpoint exists independently of regional divisions
both in geobotany and in physical geography, and has special application
in field research. The whole phytosociological system has a typological
character but we can also classify the inorganic environment into ty-
pes [19]. Geobotanical concept of facies as a complex of homogeneous
vegetation and undifferentiated environmental conditions, is in the same
time geographical unit, but the concept of associations and of urochishtche
as units of higher degree than facies do not coincide with each
other. Thus the basic levels of regional and typological division in both
physical geography and in geobotany are in reality the same, but each
of these specific science develops another system of integration into
units of higher order. Regional and typological taxonomic systems in
both these sciences can be compared in the following way:

TABLE 1. TYPOLOGICAL SYSTEM TABLE 2. REGIONAL SYSTEM

Science of Landscapes Regional Physical

Phytosociology [38] {18] Plant Geography [38] Geography [19]

Facies Facies Sub-district Micro-region

District Mezo-region
Association Urochishtche Land Macro-region
Connection Variety of landscape
Order Genus of landscape Sub-division Sub-province [sub-zone]
Class Class of landscape Division Province

Province Zone

Area Area

State Continent

We shall move now from these general considerations to the problems
of a division of Poland into natural regions in connection with
regionalization of neighbouring countries and of geobotanical regionaliza-
tion of Poland [38].

A new physical regionalization of Poland has been made by utilizing
the work of St. Pietkiewicz [31], some publications regarding northern






PHYSICO-GEOGRAPHICAL REGIONALIZATION

&

TABLE 3. REGIONAL DIVISION OF POLAND INTO LARGE PHYSICO-GEOGRAPHICAL UNITS

Area Western Eucopean Eastern European
Zones: Provinces and sub-provinces
Subboreal Mixed E. East Baltic Lowland
Forest I. East Baltic Coastland
II. East Baltic Lake District
III. Podlasie — White Russian Plain
Middle European A. Central European Plain
Mixed Forest I. South Baltic Coastland
II. South Baltic Lake District
III. Central Polish Plains F. Polesie Plain
B. Bohemian Massif
I. Sudety and their Foreland
C. Lesser Poland Plateau
D. Carpathians and Subcarpathians
I. Subcarpathian Basins
II. Outer Carpathians
III. Inner Carpathians
Forest-Steppe G. Black Sea Platform
I. Volhynian Plateau

I

n total there are within Poland two large geographical areas, three

climatic-vegetational zones, and 7 structural provinces being divided in

tur

n into sub-provinces according to geological and geomorphological

characteristics. These in turn we divide into 39 macro-regions and
210 smaller units which embrace the specifity of diverse geographical
positions, geological structure and relief, and linked with this, of hydro-
graphic, climatic, vegetational, and soil features.

This latter regional division of Poland is not with any certainty devoid

of

doubtful and questionable problems, but it certainly approximates to

a presentation of the country’s entire natural features.

(1]

(2]
[3]
[4]
[5]

(6]
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a special hexagonal network (3100 hexagons of 100 square km. each) was
used. Thus, the density of population was computed for an a priori
accepted permanent pattern of reference. Later a final map was prepared

T e

L8
£z
ea

D

Fig. 2. Distribution of po-
pulation in Torun District
in 1950

3 HHp4
-

Fig. 3. Changes in the density

rural population represented by of population in 1950—1960:
dots, each dot = 200 inhabitants, 1 —losses of population; 2 — gains
urban population represented by of less than 10%; 3 — gains of
the spherical projections 10—25%; 4 — gains of over 25%

showing the changes in the density of population 1950-1960. Hexagons
made the comparison fully possible.

Such a method of studying the density of population and its changes
proved to be satisfactory and was consequently employed for the period
1900-1950. Since there exist no detailed dot maps of the distribution
of population, the results were obviously less precise than for maps

6 Geographia Polonica
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1 — men; 2 — women; 3 — age; pre-war boundary marked by a dotted line.

Fig. 4. Structure of populatlifﬂ pag??rdi.n
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86 LESZEK KOSINSKI

TAELE 1. FUNCTIONAL STRUCTURE OF POPULATION IN SELECTED TOWNS IN 1950
(PERCENTAGE OF TOTAL POPULATION)

| a Groups of population‘ Structure of basic group
S
: ]
£ 2| gl § £ 5
< 2 | o N ) e
e 35 > unctiona e
Towns 8 2 = o © SRE s JP
k=] & o s | 2 5} SR 2 =4 of town
I} 3 > vy b (=9 g E|l vn| © 38
= < = 3 | 3 @ o =| S| &g| 23|
E] ) o =] ° 3= | 5| &% |
= a 131 =] - ] a = S E 71
&l 5 | 8| & | & |5| & [8|A8)=2|£E]|83
-] Z & S |Adl & El0&| <0 &3]
Independent ‘ L

25 04 47 32 75 17 06 Multifunctional

|
Bielsk Podlaski | 7.3 30.8;‘ 143 549 4.2
] (powiat seat)

|
Knyszyn 29 216 123 | 66.1 9.1 “ —_— - 33 23 28 4.1 — Multifunctional
Andrychow 429 7.6 | 495 272 “ 1.3 0.5 4.1 1.0 04 40 4.4 Industrial
Ciechocinek 45| 325|124 | 551 01,07| 06 07 197* -- 57| 50| Resort
Myszyniec 1.7 20.5 105 69.0 2.6 ‘ — 122 22 1.1 |1.2712] — Transport-center
Dependent i
Milanowek | 8.7 | 40.3 9.1 506 55,02, — 0.1 10 | 0 58| 277 Satellite
Itza 3.3 346 75 579 | 92| —| — 29 23 | — |87 115 Industrialized

& ‘ } [ satellite
!
* Including 18.4 employees of the resort establishments.

economic and social analysis, but it is nevertheless a valuable pointer,
especially in comparative studies. Secondly, a knowledge of the balance
between basic and non-basic groups can be used as o forecast with respect
to the population of the town. With a knowledge of the forecasts made
in the economic plan with respect to the expansion of certain main
branches of the economy, and planning for the future contributions of
the basic and non-basic groups, one can estimate the future population
according to the following formula:
B . 100
100 —(c4-d)
where P estimate of the total population
B estimate of the basic group

c estimate of the percentage of non-basic group
d estimate of the percentage of the inactive group

I)

since
where b estimate of the percentage of the basic group then
B . 100
P T T

Detailed studies have made it possible to establish the average
proportions of the basic and non-basic group in each branch of the
national economy. These ratios were used in the studies, based on
available statistical material. As a result a functional classification of
larger Polish towns was established [24]. Fig. 5 shows the distribution of
the towns together with their spheres of influence, as established by
A. Wrébel, who utilized data on railway passenger flows. An example of



Fig. 5. Functional types of largef towns in Peland in 1850 and their spheres of influenece, as defined By passenger Flews
Key' —see p. 87



Fig. 6. Spheres of influence of some Lower Silesian towns (according to A. Werwicki)

1 — spheres of influence of sub-regional centers (above the powiat level); 2 — spheres
of influence of powiat centres; 3 — spheres of influence of local centers; 4 — sub-regional
centres (above powiat level); 5 — powiat centers; 6 — local centers

e

Key to Fig. 5.

I — Structure of basic group: 1 — manufacturing; 2 — building; 3 — transportation; 4 — trade;
5 — cultural and social services; 6 — administration; 7 — others
II — 8 — voivodeship center; 9 — population of town 1950; 10 — growth of urban population
1950—1958; 11 — population of the region of II order in 1958
IIT — Size of population

IV — Functional types of towns: 12 — manufacturing towns; 13 — resorts; 14 — slightly
industrialized multifunctional towns; 15 — highly industrialized multifunctional towns;
16 — slightly industrialized multifunctional towns with communications playing a sub-

dominant role; 17 — highly industrialized multifunctional towns with communications playing
a subdominant role; 18 satelite towns
V — 19 —boundary of the I rank region; 20 — boundary of the II rank region;
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92 LESZEK KOSINSKI

velopment in Poland were studied by A. Jelonek [12], K. Dziewonski
published a more comprehensive study [3] wherein he attempted to sum
up previous achievements. The latter reviewed the Polish publications
on the subject and discussed the present intensity of urbanization, its

AL

SR

" L
e o & & 0 9 0
i O R
s rdedie st
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L
%
8

.l.ﬂ'l l."lil'

9‘&

Fig. 8. Urbanization processes in Poland in 1950—1960 (according to K. Dziewonski)
A. Main Urban Centers and Areas

1 — limited growth; 2 — strong growth; 3 — very strong growth; 4 — signs of decentrali-
zation; 5 — new mining areas; 6 — areas of mass tourism
B. Zones of Urban Growth
I. Areas strongly urbanized: 7 — conurbations, metropolitan areas; 8 — areas of direct
deglomeration; 9 — areas of indirect deglomeration
II. Areas of decreasing growth in urbanization: 10 — areas of balanced structure; 11 — areas
of deformed structure
III. Areas of strong urbanization: 12 — areas of balanced structure; 13 — areas of growth

of middle-size towns; 14 — areas of concentration in the largest town
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CLASSIFICATION OF CROPS

1. Rotated crops

II. Perennial crops

B. Structure-

A. Intensifying building

C. Extractive

B. Perennial

A. Semi-
perennial Bushy and Cre-

eping Plants e

2

q 5 6

A, FOOD CROPS
1. Supplying chiefly protein and starch (predomina

ntly pcd crops)

Green Pea
Beans

Broad Beans
(as garden crops)

Peas

‘ Beans
Brcad Beans
Lentils
Chick Pea
Soya Beans
Cow Pea (Vig-
na)
Sword Beans
(Canavalia)
Pigeon Peas
(Cajanus)
Velvet Beans
(Stizolobium)
Hyacinth Beans
(Dolichos)

2. Supplying starch and protein (predominatly cerea

1s)

Maize Wheat

Rye

Barley
Oats
Buckwheat
Millet
Sorghum
Rice
Quinoa

3. Chiefly starch (mainly root and tuber crops)

Potatoes
Vegetable Root
Crops (beet roots
carrots, swedes,
radishes, horse-
radish, parsley,
celery, rutabaga
turnip, salsify)
Sweet Potatoes
Manioc (Cassa-
va)

Yam

Taro

Jerusalem arti-
choke
Arrowroots
Ulluco (Ullucus)
Oca (Oxalis tu-
berosa)

Anu (Tropaeo-
lum)

Coleus

Bananas

Bread-fruit
Sago Palm
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4. Chiefly oils and p-otein
Poppy Soya Beans | Pistachio-nuts Brazil Nut
Chufa (Cyperus Peanuts | Various nuts Almond
esculentus) Bambarra Nut Pistachio-
(7oandzeya) | -nuts
Potato Bean | | walnut
(Apios ameri- ! Avocado
cana) Sweet Chestnut
. | Hazel Nuts
5. Chiefly sugar and protein
| Coconut
Locust Tree
Fig Tree
Date Palm
6. Chiefly mineral and vitamin contents (predominantly vegetables)
Pumpkin
(Squash)
Cucumber
Tomato
Sweet Paprika
Egg Plant
Calabash
Endive
Lettuce
Watercress
Artichoke
Spinach
Sorrel
Asparagus
Onion
Leek
Garlic
Cabbage
Cauliflower
Kohl-rabi
Broccoli
Brussel Sprouts
7. Chiefly mineral, vitamin and sugar contents (predeminantly fruit plants)
Melon Strawberries Rasperry Apple Tree
Watermelon Rhubarb Blackberry Pear
Pineapple (Brambles) Plum
Bananas Currant Ap icot
Gcoseberry Peach
Grapas Bitter Cherry
Quince Cherry
Nedlar Mulberry
Hawthorn Lemon
Rose Grapefruit
Cornel O ange
Fig Tree Mandarin
Pomegranate Kumaquat
Passion-fruits Mango
Fijoa Avccado
Litchi
Annonas
Persimmons
Pawpaw
Guava
Date Palm
Durian

B. INDUSTRIAL
1. Supplying food products
(a) Sugar

Sugar Beet
Potatoes
(for syrup)
Maize
(for sugar)

Sweet Sorghum| Sugar Cane

Sugar Palm
(Arenga)
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(b) Beverages
Chicory Tea Cacao
Coftee Coca
Maté Cola
Maté
2. Supplying partly food products
(a) Starch and alcohol
Potatoes Malting Barley|] Sugar Cane Apple
Manioc Rye | Plum
(cassava) Oats Vine
Sweet potato Sorghum Mulberry
Taro Rice
Yam |
Arrowroots
(b) Oils and fats
Rape Soya Rape Castor Oil Castor Oil Plant Olive Tree
Colza Peanut Colza Plant Cotton Oil Palm
Flax Flax Coconut
Hemp False Flax Tung
Sesame (Camelina (Aleurites)
Poppy sativa)
0Oil Pumpkin
Sunflower
Mustard
(c) Spices. Seasoning and medical products
Bitter Paprika Hops Pepper Quinine
(red pepper) Vanilla Camphor
Cummin Coca
Caraway Cola
Parsnip Eucalyptus
Fennel Cinnamon
Coriander Clove Tree
Anise Nutmeg Tree
Mustard Pimento Tree
Laurel Various Medi-
Marjoram cal Trees
Ginger
Poppy
Turmeric
Pepper-mint
Various Medi-
cal Herbs
3. Non food products
(2) Essential oils and decorative articles
Lavender Roses and Various Culti-
Thyme | other Cultiva- vated Flowe-
Hyssop [ ted Flowering ring and Deco-
Rosemary ' and Decorative | rative Trees
Peppermint Bushes
Sage
Balm
Various cultiva-
ted Flowers
(b) Narcotics
Tobacco Betel (Areca)
Opium Poppy Coca
(c) Fibres
Flax Flax Cotton Cotton
Hemp Abaca (Mani-
Jute lla/Hemp)
Ketmia Sisal Hemp

Ramie
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(d) Dyes
Madder Indigo
Saffron
Turmeric etc.
(e) Other industrial products
Kok-saghyz | Osier Para Rubber
| (Hevea)
Panama Rubber
(Castilloa)
Assam Rubber
(Ficus elastica)
Cork Oak
Bamboo
Eucomia
C. FODDER
1. Supplying concentrated foods (chiefly pods and cereals)
Maize Serradella Oats J
Vetch Barley
Field Bean Rye
Sweet Lupin Millet
Field Pea
Chick Pea !
2. Supplying bulky and succulent foods (chiefly roots and silage fodders) e
Maize
Mangold
Swedes
Turnip
Kale
Pumpkin
Sunflower
3. Supplying hay and green fodder (chiefly rough forage)
Clover Green Rye Mulberry
Lucerne (Alfa- | Millet
1fa) Sorghum
Sainfoin | Green Maize
Serradella Vvarious Culti- d
Vetch vated Grasses
Field Pea
Melilot
Trefoil
4. Mellifluent
Phacelia White Clover Buckwheat Mulberry Apple
Echium vulga-, Sainfoin Rape Pear
re Broad Bean Vine
Hyssop | Melilot | Plum
Echinops . | Cherrcy
Borrago ‘
oficinalis
Dracocephalum
Coriander

White Mustard

D. GREEN MANURES

Ploughed-in
Serradella
Lupin etc.

|
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GEOGRAPHIA POLONICA 1, 1964

SOME PROBLEMS OF TRANSPORTATION GEOGRAPHY IN POLAND

TEOFIL LIJEWSKI

Among the problems dealt with in transportation geography in Poland
some have particular significance since they are connected with the spe-
cific conditions of economic development in Poland.

These are:

— communication and transportation facilities and their regional dif-
ferentiation,

— historical development of the communication network,

— flows of goods and their significance for geographic and economic
regionalization,

— passenger traffic and its requirements,

— commuter traffic.

Transportation and communication facilities on Polish territory are
very unequally distributed. These disparities are due to political divi-
sion of the area during the period of partitions in the 19th century, and
to the different levels of economic development of the respective areas.
There are fundamental differences between western and eastern Poland,
and differences of lesser importance between the North and South. So-
me of these differences are shown in table 1.

TABLE 1. DENSITY OF TRANSPORTATION NETWORK
IN SELECTED AREAS

Railroad Bus Lines Improved
Voivodeships 24 Network Network Roads
in km. per 100 sq. km.
Szczecin (NW) 11.2 17 36.2
Wroctaw (SW) 14.0 29 56.8
Bialystok (NE) 4.7 14 21.4
Rzeszéw (SE) 4.7 14 25.5
Average 8.6 19 34.2

The most populated and industrialized south-western voivodeships
are the best equipped. They are followed by the western voivodes-

11 Geographia Polonica
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TRANSPORTATION GEOGRAPHY 163

wers — lost their importance. To a smaller degree this occured again
in 1945 after the second readjustment in political frontiers.
TABLE 2. PRE-T WORLD WAR DIFFERENCES

BETWEEN THE DENSITY OF TRANSPORT AND COMMUNICATION
NETWORKS IN 3 PROVINCES OF POLAND

Railroads in Improved
1912 Roads in 1911
in km. per 100 sq. km.

Ter.itory annexed by:

Russia (Congress Kingdom) 2.6 6.9
Austria (Galitzia) 5.3 19.4
Germany (Poznan) 9.5 24.3

These differences were by no means related to the density of popula-
tion or to the level of industrialization in the respective provinces. The
territory annexed by Russia was highly industrialized and the city of
1.6dz — which even now is handicapped as far as transportation is
concerned — formed one of the biggest industrial centres. Fig. 1 gives
a cartographical illustration of the state of the railroad network in 1914
on present Polish territory.

It shows that there were but a few links between the railroad network
of the territories annexed by Russia and those annexed by Germany
and Austria. The borderline area on the Russian side was practically
devoid of railroads and of improved roads as well. This was due to
a policy of the tsarist governement which, fearing aggression by the
neighbouring states considered a zone of trackless territory. A defense
measure of German policy was directly opposite and resulted in a ma-
ximum number of railroads and improved roads being advanced toward
the Russian border. This was consistent with Germany’s intention
should war break out, of crossing the Russian border at the earliest
moment and carrying the war onto enemy territory.

These historical facts point to the necessity and importance of histo-
rical and geographical research on the development of the transport
and communication network in Poland. Research involving earlier hi-
storical periods, is being carried out by historians, while more recent
periods (the 19th and 20th centuries) have been investigated by geo-
graphers. Among the postwar studies on this subject the following
should be mentioned: the history of the railroad network by J. Jankow-
ski [14] and T. Lijewski [18], the monographs on the development of
transportation networks of particular regions by T. Lijewski [17, 19]
or of particular means of transport by R. Domanski [10].

Surveys of the flows of goods have so far dealt mainly with railroad
traffic in the first place because the railways, as well as shipping, are
keeping accurate statistics of the transported goods, of their kind and
geographical distribution. In Poland transport by rail occupies a posi-

11*



164 TEOFIL LIJEWSKI

Fig. 1. Railroad network in 1914 on the present territory of Poland
1 — standard and broad-gauge lines; 2 — narrow-gauge lines; 3 — present boundary of Poland;
4 — boundaries of partition-powers in 1911

tion of the greatest importance: in 1961 the railroads carried 85.6 per
cent of the total goods transported by public means of conveyance.
The participation of railroad in the interregional exchange of goods is
still higher, for motor transportation is in principle restricted to short
distance hauls. As regards the transport of goods on the rail — taken
in tonkilometres — the volume in 1961 amounted to 96.9 per cent of the
total goods conveyed by public transport. It should, however, be noted
that these data do not include goods transported by trucks not run as
a public service. The latter is in fact even more developed than public
truck sevice, but restricted mainly to local exchange and not fully re-
gistered by statistics.

It should also be pointed out that in terms of total freight goods Po-
lish railroads hold a leading position in the world. In Europe, excluding
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188 MIECZYSEAW KLIMASZEWSKI

phic rocks (Fig. 1). On the outcrops of the impermeable rocks there
developed either broad or narrow ridges rising to 2000 m. The lime-sto-
nes form the wide floors of the poljes as well as the narrow and ste-
ep-sided ridges and mogotes rising above these plains to heights of bet-
ween 200 and 500 m.

The limestones are light grey in colour, well bedded, and often inclu-
de quartz grains (silica secretions). The limestones are subject to attack

Fig. 1. Geological map of the Kuelin area after Chen-Shu-Phen

1 — Quaternary red clay; 2 — Lower Carboniferous series with

coal strata; 3 — Lower Carboniferous limestones; 4—5 — Upper

Devonian limestones; 6 — Upper Devonian sandy shales; 7 — Mid

Devonian limestones; 8 — Lower Devonian sandy shales; 9 — Lo-
wer Devonian shales; 10 — Fault lines

of karst processes and of mechanical weathering which tend to be con-
centrated along fault lines and joint fissures occuring in N-S and E-W
trending series. A brief examination of the karst features shows that
they are polycyclic and polygenetic forms.

Previous vIEws
The relief of Kueilin and its vicinity has long been famous as a scenic

wonder in China and both scientists and artists have taken great interest
in it. The caves of the Kueilin area were described in detail by Sii-sia-ke,
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Fig. 2. Geomorphological sketch of the Kueilin area after Chen-Shu-Phen

1 — Mountsins rising to 800 m. composed of Lower Devonian chales and sandstones; 2 — Hills rising to 200 m. composed of

Devonlan and Carboniferous sandstones and shales; 3 — Karst ridges rising to 45 m. composed of Middle and Upper Devonian

limestones; 4 — Asymmetrical mountains and hills rising to between 250 and 300 m. consisting of Upper Devonian limestones;

§ — Mountains and hills rising to between 2% and 300 m., composed of Devonian and Carboniferous limestones; § — Mogotes

rising to between 180 and 19 m, composed of limestones; 7 — Limestone plateau rising to between 250 and 30 m.; 8 — Promon-
tory consisting of sandstones and shales; 9 — 1% m. karst plain blanketed with red clay, 10 — 155 m, flood plain

http://rcin.org.pl
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Fig. 3. Geological-geomorphological section across the Kueilin area after Shu-Phen

! — Devonian sandstones and shales; 2 — Devonian limestones; 2 — Red clay; 4 — Old gravel; § — Cave levels; § — -V surfaces
due to karst planation; 7 — Fault lines

http://rcin.org.pl



THE KARST RELIEF OF THE KUEILIN AREA 193

wide 170 m. karst plain and the flood plain lying at c. 155 m. Numerous
hills of more symmetrical and regular shapes (Fig. 4) rise above these
plains. The areal distribution of the hills is shown on the map and on
the photographs taken from the hills A and C. During the stay in
Kueilin I was able to examine in detail four karst hills, marked with
A, B, C, D on the map. The hill A lies in the center of the town (Photo 1).

Fig. 4. Distribution of karst mountains and mogotes in the Kueilin area

1 — Railway; 2 — Main roads; 3 — Streams; 4 — Ponds; 5 — Karst mountains and hills;
6 — Asymmetrical mountains; 7 — Mogotes

The hill is 40 m. high, its sides are steep and have both shallow rillen-
karren aligned with the fissure system and small hollows, resembling
pocks, being to 0,5 cm. deep. Its summit plain is pitted with jamas and
shafts which attain a depth of 5 m. At the foot of the hill in the lower part
of the rock walls there are corrosion notches. They occur at three
different levels seperated from one another by horizontal ledges. The
corrosion notches are c. 1 m. deep, from 30 do 80 cm. wide and rise to
2,5 m. above the Kueilin alluvial plain. Small galleries and open fissu-

13 Geographia Polonica
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210 MIECZYSLAW KLIMASZEWSKI

FINAL REMARKS

The examination of the karst relief of the Kueilin area shows that it
is a polycyclic and polygenetic relief. Several karst plana-
tion surfaces with mogotes (undermined by caves at their base) within
them have been recognized in this area: this indicates that features cha-
racteristic of the tropical karst have been formed here in Tertiary times
accompanied with the lowering of the controlling karst stream (Vorfluter)
level. Moreover, the Kueilin area is situated within the subtropical zone

w,w \\‘v — e ‘/w __.

”((5’ ‘T\ W b, { /S 4y Jhii A

Fig. 5. Distribution of Kegelkarst regions in different climatic zones

1 — Kegelkarst regions; 2 — Kueilin karst region
Zone of tropical climates: I — equatorial; II — monsoon; III — passates
Zone of subtropical climates: IV — subtropical
Zone of temperate climates: V — temperate
Frigid climates: VI — subarctic; VII — arctic

between the humid tropics to the south and the drier temperate zone to
the north (Fig. 5). As a consequence rythmical climatic changes have occu-
red here in Tertiary and Quaternary times [5, 12] and the area has suffe-
red from humid tropical and temperate climatic conditions altern a-
ting with cool and drier climatic circumstances. Thus we have in the
Kueilin area (enclosed between the parallels of latitude c. 28°-23°N.)
different landforms which developed by extremely different morpho-
genetic processes under extremely different climatic conditions. These
climatic changes are responsible for the formation of the karst relief
described above. It includes both tropical elements (Kegelkarst) and
polar elements (conical bases and talus heaps). Tropical elements exten-
ded as far as the parallel of latitude 28°N., whereas the Tropic of Can-
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Although this classification does not provide groups with homoge-
neous characteristics, it nevertheless permits division of the chief com-
modity groups according to their commodity destination.

The dispatch of goods from individual regions was established on
the basis of the above classification. However, it must be observed that
such a five-fold classification of commodities compared with the 16
classified groups of freight does not permit a division into groups ho-
mogeneous from the economic viewpoint. It is less detailed and precise
and this limits its importance to the major sources of mass commodi-
ties.

The structural pattern of freight dispatched from individual regions
is presented in the table below.

TABLE 1. THE STRUCTURE OF RAILWAY FREIGHTS DISPATCHED BY VOIVODESHIPS

1958*
Voivodeships including Dispatchesin percentages for respective voivodeships

city-voivodeships E | B l 1 ‘ A T e
Warszawa 1.7 21.5 } 279 30.5 12.4 100
Bydgoszcz 1.6 23.0 21.7 37.2 16.5 100
Poznan 7.1 6.4 22.5 45.9 18.1 100
Lodz 5.3 233 20.0 36.2 15.2 100
Kielce 10.5 57.2 21.0 4.9 6.4 100
Lublin 4.2 10.5 27.4 40.2 17.7 100
Bialystok 0.7 36.1 | 6.8 15.8 40.6 100
Olsztyn 0.3 245 | 108 24.6 39.8 100
Gdansk 3.2 28.8 22.2 25.2 20.6 100
Koszalin 0.2 11.9 12.5 24.9 50.5 100
Szczecin 2.7 8.8 347 | 318 22.0 100
Zielona Géra 15.6 15.0 | 19.4 18.0 32.0 100
Wroclaw 30.8 33.5 | 139 | 14.7 7.1 100
Opole 19.4 302 | 308 13.3 6.3 100
Katowice 82.2 5.1 11.3 0.4 | 1.0 100
Krakow 44.4 32.5 18.2 1.6 | 33 100
Rzeszow 21.1 28.0 15.3 13.8 21.8 | 100

* The following symbols denote individual commodity groups:
E,e,e’ — Raw materials for fuel and power, and ores
B,b,b’ — Raw materials for building purposes

I1,i,i’— Industrial products

A a,a’ — Agricultural produce

T,t,t’ — Timber and timber products

To establish the structural characteristics of freight dispatched from
individual regions it is necessary to combine the method of standard
deviation with a simple method adopted by J. C. Weaver to define the
character of crop region [14]. The adaption of standard deviation for
showing type characteristics of freight dispatched by a region depends
upon the discovery, for each region, of that combination of average
commodity dispatches which gives least standard deviation Xd2?/n (4).
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Calculations of standard deviations have thus been made for all the
combinations of averaged groups of dispatched freight. By defining the
least deviation for individual combinations, the following characteris-
tics of the commodities of individual regions can be given:

TABLE 2. THE CHARACTERISTICS OF COMMODITIES DISPATCHED BY
VOIVODESHIPS 1958*

Voivodeships including city-voivodeships ‘ Characteristic commodities

T
T

Warszawa
Bydgoszcz
Poznan
£6dz
Kielce
Lublin
Bialystok
Olsztyn
Gdansk
Koszalin
Szczecin
Zielona Gora
Wroclaw
Opole
Katowice
Krakow
Rzeszow

T

My >y -—S""="Dp-m--=w

DHm - H~ A>T > > >
M= >%»»>E=—w—m -

Hw
5
=
S

* For explanation of symbols see table 1

The table establishes a basis defining commodity types of regions.
It is a means for expressing the contribution of each economic region
to the national economy.

Any attempt at defining the commodity type of regions must be
based throughout upon the similarity of qualitative features which
characterize the marketability of the region. The complex of features
of commodities dispatched from the individual regions makes possible
a division into groups of regions or single regions which are distingu-
ished by the complex of their own features or by one feature. This gro-
up feature or features distinguishes the commodity type of region. In
order to define these features it is essential to classify the regions so
that regions possesing the same features throughout are put into the
same group identified by a given complex of features.

The following groups of features create individual commodity types
of regions:

B,T,E,JA — Rzesz6w and Zielona Gora
B,E.A,1 — Wroclaw and Opole
A,B,I, T — Bydgoszcz, Lodz, Gdansk, Warszawa and Koszalin
A,IL,T — Poznan, Lublin and Szczecin
T,A,B — Olsztyn and Bialystok
E,B,I — Krakéw and Kielce
E — Katowice
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B) The degree of commodity specialization of a region is an expres-
sion of the differentiation of regional structure. It thus has a similar
basic significance for recognising the complexities of the regional sys-
tem as do the characteristics of commodities dispatched. The process
of differentiation in regional structure is manifest in regional commo-
dity specialization. This in turn expresses the individuality of the re-
gions. It is necessary to detect such individuality in order to understand
the degree of complexity in the regional system under investigation.

A basic measure of a region’s specialization will be the product of
the region’s share in a given commodity group as a percentage of the
total of that group divided by the population of the region as a percen-
tage of the country’s population. This product is called the coefficient
of commodity specialization of the region. If one denotes the popula-
tion of region i as S;, the country’s population as 2'S;, with a; as the
sum of the region’s sare in a given commodity group, and Ya; as the
sum of total freight in that group, then:

Coefficient =
of commodity a, S,
specialization Y'a S

-, yA

of the region
The definition of commodity specialization according to this coeffi-

cient is given in the table below. This presents coefficients formed for
the chief commodity groups for the voivodeships.

TABLE 3. THE COEFFICIENTS OF COMMODITY SPECIALIZATION BY VOIVODESHIPS 1958+

Voivodeships Coefficients of commodity specialization

including city-voivodeships e b i a Tt
Warszawa 0.02 0.18 0.24 0.48 0.24
Bydgoszcz 0.02 0.72 0.70 2.29 1.18
Poznan 0.04 0.14 0.52 1.87 0.93
t6dz 0.01 0.17 0.16 0.51 0.27
Kielce 0.09 1.77 0.66 0.26 0.46
Lublin 0.01 0.14 0.40 1.04 0.58
Biatystok 0.00 0.60 0.10 0.47 1.57
Olsztyn 0.00 0.83 0.40 1.53 4.13
Gdansk 0.02 0.78 0.60 1.24 1.26
Koszalin 0.04 0.39 0.43 1.47 3.73
Szczecin 0.04 0.36 1.44 | 2.28 2.00
Zielona Géra 0.23 0.69 092 | 1.46 3.34
Wroctaw 0.72 2.53 1.09 | 2.04 ! 1.23
Opole 0.67 3.38 3.54 2.70 1.61
Katowice 7.47 1.49 3.47 0.21 0.69
Krakéw 0.94 2.24 1.30 0.22 0.52
Rzeszéw 0.10 0.46 0.26 0.42 0.85

* For explanation of symbols see tab le 1
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The coefficients greater than 1 qualify given groups for inclusion as
groups specialized in the region eg. groups (e), (b) and (i) in Katowice
voivodeship.

The sphere of commodity specialization formed on the basis of this
coefficient is presented as follows:

TABLE 4. THE SPHERE OF COMMODITY SPECIALIZATION BY REGIONS, 1958*

Voivodeships including city-voivodeships | Commodity specialization by groups

Warszawa { —_
Bydgoszcz | a t
Poznan
E6dz —
Kielce

Lublin

Bialystok ®

Olsztyn

Gdansk |
Koszalin

Szczecin ‘
Zielona Goéra

Wroclaw |
Opole
Katowice
Krakéw
Rzeszé6w

»

- R
| == oem~p e

* For explanation of symbols see table 1

This examination of the sphere of commodity specialization permits
a division of the regions into four groups:

1) The first type includes those voivodeships specialized in one group.
These are: Poznan and Lublin in agricultural produce (a). Bialystok in
timber and timber products (t). Kielce in building materials (b).

2) The second group is characterized by specialization in two com-
modity groups: Bydgoszcz, Olsztyn, Gdansk, Koszalin and Zielona Goéra
(t and a). Krak6éw in building materials (b) and industrial products (i).

3) The third type specializes in three commodity groups. These are:
Katowice in e, i, b, and Szczecin in a, t, and i.

4) The fourth type is distinguished by specialization in four commo-
dity groups: Wroctaw and Opole in groups b, a, t, i.

It will be noticed that three voivodeships — Warszawa, £46dz, and
Rzeszéw do not specialize in any of the basic commodity groups.

(C) The degree of balance in a region’s commodities permits defini-
tion of the complexities of regional structure, since it takes into account
differentiation in the character of regional economy regarding the ba-
lance between intra-regional and inter-regional flows [3]. The criterion
of flow balance for individual regions is contained in the distinction
between regions with a closed economy and those with an open econo-
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my. This principle of distinction was introduced by K. Dziewonski.
It is based on the contention that a region with a closed economy is
separated from other regions to the degree that its economy is balan-
ced. It is this balance which establishes a region’s character. According
to K. Dziewonski, however, this balance need not be complete; a re-
gion is not self-sufficient in a given sphere. Additional inter-regional
flows exist within the sphere of balanced phenomena, for the quanti-
ties being balanced in a particular region are determined also by ful-
filling their true role in the regional economy. On the other hand, ba-
lance is not such an important feature in region with an open econo-
my [5].

If one accepts, as a measure of the commodity balance of the econo-
mic region, the index of the regional balance of commodity flows, one
must accept it as a measure of the balancing of these commodity flows
within individual regions. By this measure the relationship is the sum
of the intra-regional flows of individual commodities to the sum of the
inter-regional flows of the same goods. If I; is the index of regional
balance and x;, is the sum of freight in a given commodity group dispat-
ched in region i to region i, then:

I, = ——

% G;— X
This index can be treated as a means for singling out the highly ba-
lanced regional units, ie. the closed regions, from the open regions.
The size of the indices of regional balance so formed are presented in

the table 5.

TABLE §. INDICES OF THE REGIONAL BALANCE OF COMMODITY FLOWS
BY VOIVODESHIPS, 1958*

Voivodeships including Indices of regional balance in relation to dispatches
city-voivodeships | T l b’ ] i’ a' t

Warszawa 0.07 I 2.30 ‘ 0.47 0.65 1.05
Bydgoszcz 028 | 3.84 0.51 2.16 1.10
Poznan 0.35 | 190 | 0.70 1.75 1.29
Lé6dz 0.65 | 5.00 0.43 1.18 0.89
Kielce 0.18 0.26 ' 0.25 0.57 1.19
Lublin 0.27 6.39 0.20 0.59 1.30
Bialystok 2.30 0.42 | 0.63 0.16 0.34
Olsztyn 0.28 0.25 \ 0.66 0.72 0.38
Gdansk 1.39 4.96 0.74 1.86 1.19
Koszalin 1.67 048 | 076 0.64 0.17
Szczecin 0.39 270 | 0.5 1.91 0.31
Zielona Géra 0.49 0.32 0.1 | 1.34 0.15
Wroctaw 0.64 | 0.24 0.35 3.23 1.19
Opole 1.65 | 0.25 0.14 1.45 0.75
Katowice 033 | 434 1.10 1.41 2.51
Krakéw 0.45 } 092 | 025 1.21 3.40
Rzeszéw [ 041 1.53 | 0.41 1.19 0.62

* For explanation of symbols see table 1
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The size of this index is important for dividing the highly balanced
regional units (the closed region) from the poorly balanced (open) re-
gions. The closed region will be one in which intra-regional flows are
greater than the inter-regional flows, giving an index greater than 1,
and separating these from the open regions with an index of less than
one. Since the principle of balance relates to only the important freight
groups (which have real significance for the respective region), the
examination of regional balance will take into account only those com-
modity groups which are characteristic for the region and which thus
define its commodity type; for example, groups a, i, b and t for War-
szawa.

TABLE 6. THE INCIDENCE OF INDICES OF REGIONAL BALANCE

GREATER THAN 1 FOR DEFINED COMMODITY GROUPS, THE
COMMODITY TYPES OF REGIONS

Voivodeships including Indices of regional balance characte-
city-voivodeships ristic for the respective region
Warszawa b’ (2.30) t’ (1.05)
Bydgoszcz b’ (3.84) a’ (2.16) d’ (1.10)
Poznan a' (1.75) t' (1.29)
Lodz b’ (5.00) a'(1.18)
Kielce
Lublin t’ (1.30)
Biatystok
Olsztyn
Gdansk b'(4.96) a’ (1.86) d’ (1.19)
Koszalin
Szczecin a' (1.91)
Zielona Gora a’ (1.34)
Wroclaw a’ (3.23)
Opole e' (1.65) a’ (1.45)
Katowice
Krakéw
Rzeszéw b’ (1.53) a’ (1.19)

In parentheses the size of the index of balance for respective goods.

These indices confirm that the following regions can be defined as
closed types of region: Warszawa, Bydgoszcz, Poznan, %édz, Lublin,
Gdansk, Szczecin, Zielona Géra, Wroclaw, Opole, and Rzeszéw. The
regions with open-type economies are thus the voivodeships of Kielce,
Bialystok, Olsztyn, Koszalin, Katowice, and Krakéw.

3

The foregoing analysis emphasizes the existence of considerable
differentiation between the character of these regional elements regar-
ding their commodity type, their specialization and degree of regional
balance.
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A definition of the character of the system’s regional elements has
fundamental importance for recognising regional structure. However,
the study of relationships is expressed in terms of the spatio-economic
linkages between these elements. Such investigations permit the defi-
nition of the degree of linkage in the system, and thus also of the de-
gree and character of its integration. The nature and strength of
the links resulting from commodity flows binding the regional elements
express directly the economic links in the system under examination;
these spatial links throw light on the pattern of the spatial structure
of the regional system. The consolidation of this structure is of prime
importance for studying the spatial structure of the national economy,
for it opens the way for analysis also of the spatial aspect of economic
activities.

Examination of economic links is of prime importance in analysing
regional structure, since these reflect the move objective existence of
complex economic activities. They arise from the reciprocal depen-
dence of regional elements which itself results in commodity flows bet-
ween them.

The pattern of intensity of inter-regional freight flows is set out in
table 10. This serves for estimating the degree of integration between
the regional elements. The measure of inter-regional flows between two
regions is conceived as the sum of freight dispatches and receipts bet-
ween them. Thus the measure of the intensity of flows between re-
gion i and region j is equal to the sum of inflows and outflows from
region i to region j. Such a measure is reversible. The following classi-
fication of flow intensities can be introduced based on the sizes of
measure used in the analysis:

TABLE 7. CLASSIFICATION OF THE SIZE OF FLOW INTENSITY

G The size of flow The definition of the

R intensity intensity of flows of the
number r

(in tons) group

I over 600,000 high

II 300-600,000 average

II1 150-300,000 low

v under 150,000 very low

Such a measure of the magnitude of connections shows that, the
greater the intensity of flow between a given regions, the stronger is
their linkage. The pattern of flow intensity thus defines the scope and
degree of linkage between the regional elements of the system in terms
of the size of those connections.
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Linkage in the regional system, however depends not only on the
strength of these links but also on their character and on the type of
dependence. The basic formula defining these in terms of flow inten-
sity is the coefficient of dependence. The coefficient of dependence be-
tween region i and region j is the relation between the volume of flows
from region i to region j and from region j to region i. If W, is the coeffi-
cient of dependence, this can be expressed in the formula:

X;;
Vb=
Jji

The size of this coefficient determines the type of dependence.

In this example, when W;; is greater than unity, region j is more
dependent upon region i than vice-verse; when Wj; is less than unity
than region i is more dependent on region j. When W,; is near or
at unity then mutual dependence of the two regions is indicated,
and this can be considered as occuring within the range W;; = 0.90 and
to W;; = 1.10. The type of dependence of regions i and j can thus be
classified as follows:

TABLE 8. CLASSIFICATION OF THE TYPE OF DEPENDENCE

Coefficient of dependence Type of dependence
0 to 0.90 passive (P)
0.90 to 1.10 mutual (M)
over 1.10 active (A)

Definition of the quantitative nature of the links rests on the same
principle as the definition of the type of dependence, and also on the
size of the coefficient of dependence. It follows that the relation bet-
ween the volume of outflows to inflows from one region to another is the
means for calculating the quantitative aspect of links between the two
regions. Such a relationship is called a unilateral connection when either
inflows of outflows dominate between two regions; but when the rela-
tionship is one of quantitative equilibrium between inflows and out-
flows from one region to another it is called bilateral linkage. The
quantitative character of links may be classified as follows:

TABLE 9. THE CHARACTER OF LINKS CLASSIFIED QUANTITATIVELY

Coefficient of dependence ‘ Character of connection
0 to 0.50 unilateral (u)
0.50 to 2.00 bilateral (b)

over 2.00 unilateral (u)
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TABLE 10. THE DEGREE OF INTENSITY OF INTER-REGIONAL FLOWS, THE CHARACTER OF THEIR LINKS, DEPENDENCE, AND THE TYPE OF
ECONOMIC REGION

Voivodeships inclu- g - é ¥
ding city-voivodes- - = £ § % 2 2 3
AR R AR AR AR A AR AR AR AR AR AR N R
2 | & 13|33 % 35| & |
Warszawa l 5 11Pb 1Py | IIAbL | IIPu 1IMb 1Pu Pu | 1Py | I1IPa | HTPu 11Pu 1Py ‘ 1Py 1Pu IPu | IVPY
Bydgoszcz 1AL < 1IMb | IITAw | IITPu | IVPD IVPb 1P IIMb | 1Py ey | IVPu 1Pu HPa 1Py P | IVPL
Poznad 1IAbL | 1IMb c IIAb | IIIPb | IIIPu | IVAbL | IVPb | IIIAD | 1IPu 1Py 1Pu 1Pu 1AL 1Py 1Pu | IVPu
Lodt ey | MPu 1Py < IPu | IVPu | IVPa | IVPu | IVPu | IVPu | IIIPu | IVPu IPu 1Py 1Pu Pu | IVPu
Kielce HAu | IHHAu | IIIAbD | [IAu o IAu | IVPu | IVPb | IVAu | IVPu | IVPu | IVMb Pb | IPu 1Pb IMb | 1IADL
Lublin 1IMb | IVAD | IllAu | IVAu 1Pu < MPs | IWIPe | IVAu | IVAu | IVMb | IVAu HPa | Py 1Py 1Pu 1Py
Bialystok 1Au | IVAb | IVPb | IVAu | IVAu | IllAu o |IIPL [ IVPH | IVPH | IVAL IVPb | IVPL | IVPu IPu | ILIPL | IVAD
Olsztyn 1Au 1IAu | IVAb | IVAu | IVAb | lIJAu | IIIAD L) HIAb | IVAu | IVAb  IVPu IVPu IVAbL Pa | IIPu | IVPy
Gdansk IAu | ML | IPb | IVAu | IVPu | IVPu | IVAD | 1IPb [ HIPL | IVPu | IVPu | IIPu | I1IPu Py | IITPu | IVPH
Koszalin MAu | IAu | HAu | IVAu | IVAu | IVPb | IVAbL | IVPu 1AL o AL | IVMb | IlIPu | IVPu IPb | IVPu | IVPL
Szczecin 111Au | HIAb HAu | IIAu | IVAb | IVMb | IVAL | IVAb | IVAu | 1IIPL < ML | Pu Py Py | HIPu IVAb
Ziclooa Gora 1HAu | IVAu IAu | IVPu IVMb | IVPu IVAL | IVPu IVPu IVMb | IIIMb < TIAu | 1Py IPu | 1IPH | IVAD
Wroclaw 1Au HAu 1Au 1Au IAb | 11Au | IVAb | IAAu | IHAu | HIAu HAu 1Py < 1Ab 1Py IAu HAu
Opole NAu | HAu | IJAu | UAu | AL | IHIAu | IVAu | IVAu | HHIAe | IVAu HAu | 11IAu 1P ¢ 1Pb IMb | 1lIAuw
Katowice T1Au 1Ay 1Au 1Au IAb 1Au 1Au TAu | 1Au 1Ab 1Au 1Au 1Au IAb o IAu IAu
Krakow IAu HAu 1Au HAu IMb TAu | LIIADL | 1IIAD HAu | IVAu | IITAu | 1HIAD 1Pa IMb 1Py o IPu
Rzeszéw IVAb | IVAb | IVAu | IVAu | 1IPb 1IAb | IVAb | IVAb | IVAb | IVAb | IVAbL | IVPD Ps | 1Py 1Py 1Pu <

The symbols given in this table are explained in the tables: (1) The degree of intensity of commodity flows in table 7,(2) The type of dependence in table 8,(3) The character
of the connections in table 9, (4) The type of economic region is defined as open (0) or closed ().
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242 GEOGRAPHICAL INSTITUTIONS IN POLAND

Holo Gaslgnicowo

XuDPbOEDE

BLIANS W -

Network of geographical centres in Poland

1. Headquartes of the Institute of Geography of the Polish Academy of Sciences, 2. De-

partments and Sections of the Institute of Geography of the Polish Academy of Sciences,

3. Scientific Stations of the Institute of Geography of the Polish Academy of Sciences, 4. Ge-

ographical University Centres, 5. Departments of Geography at Teachers’ Training Colleges,

6. Departments of Economic Geography at the College of Planning and Statistics and at Colle-~

ges of Economics, 7, Departments of Geography at Colleges of Technology, 8. Branches of the
Polish Geographical Society

INSTITUTES AND DEPARTMENTS AT THE ACADEMIC SCHOOLS*

Gdansk-Wrzeszcz

WYZSZA SZKOLA PEDAGOGICZNA (Teachers’ Training College) — ul. Sobieskiego 18, Tele-
phone 414-16

Department of Physical Geography:
Prof. Dr. K. Eomniewski (Head); S. Lectrs.: Dr. B. Augustowski, Dr. S. Be-
niuszys; Instr.: Dr. J. Szukalski; S. Assts.: Mgr. W. Budzinski, Mgr. E. Oku-
lanis, Mgr. J. Sylwestrzak, Mgr. J. Szeliga, Mgr. K. Szmidt; Tech. Assts.:
Mgr. M. Matheus (Miss), Mgr. T. Flisikowska (Miss)

Department of Economic Geography:
Prof. Dr. J. Moniak (Head); Instr.: Dr. J. Gluzinski; S. Assts.: Mgr. T. Tarnac-
ka (Mrs.), Mgr. M. Matusik; Assts.: Mgr. J. Kaniecka (Mrs.), Mgr. S. Rzymow-
ski: Tech. Asst.: Mgr. M. Klentak (Mrs.)

Department of Regional Geography:
Assoc. Prof. Dr. D. Piasecki (Head); Instrs.: Mgr. W. Btaszkowski, Dr. J. Win-
klewski; S. Assts.: Mgr. K. Augustowska (Mrs.), Mgr. R. Mazerski, Mgr. B. Sta-
szewski, Mgr. E. Szczepanski
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Next volumes of
GEOGRAPHIA POLONICA

will contain

4 papers prepared by Polish geographers for the XXth
ternational Geographical Congress in London, July 1964,
rious fields in geography and are dealing
raphical problems of Poland. C. 280 pp.,

{ 00 Figures. (in print)

Problems of Applied Geography II. Proceedings of the
Seminar at Keele — Great Britain,
1962. Co-edited by the Institute of Bri-

h Geographers (co-editor of the volume Professor Stanley
I1. Beaver). 21 papers by British and Polish geographers,

60 pp 70 Figures. (in print)

Methods of Economic Regionalization. Materials of the Se-
1 General Meeting of the Commission on Methods of
Economic Regionalization, International Geographical
i ) Jablonna-Poland, September 9 — 14, 1963, Editor of
rolume Professor Kazimierz Dziewofiski. Reports, com-

municatio ind discussion. C, 280 pp., ¢ 20 Figures. (in
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