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Up to the present the main task of car~t99r~aphers, being engaged -
in topographic mapping at large scale / 1:10 000 - 1:100 000 /, has
been the registration of geographical habitat elements in the moment
bf the day, The need of the terrain knowledge for military, adminis-
trative, economic and technical ;;urposes was the beginning of all to-
pographic‘ works and of the development of this domain of cartography,:

In result of this situation the definite model of procedure and of
the map was ?oﬁmed,’- In respect of realization, these maps are ela-
bor'ated directly on the ground of terrain sﬁrvey.‘ Considering the
scope of the content, they represent all the geographic elements,:
Their E:ontent is characteristic because of high minuteness of detailc
and of uniformity in the large sense of this word, Because of the lar-
ge scale they are very aécurate, and almost all the represented ele-
ments are measurable,. The global test of this map value is the confor—
mability with the cﬁrrenf situation on the terrain,i Maps out-of-date
are considered to be unserviceable and are an object of interest of
historians only,

The long lasting domination of this cartographnc procedure and
map model formed not only theoretical and techmcal problems of this
domain of car-togr-aphy but also opumons on subject and value of car=

tographic information,
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: Recently an essenhal c.hange is observed in tasks of cartograp-
:her-s Be5|des the traditional task of’ r‘eglstr‘at"on,of the current sta-
| ‘te of geographtcal habitat, a new task of registration of the geograp—
' .hlcaf habitat changes has appeared The need of knowledge of these

2 changes emerged together- with natural resources deficit and the ha-
bitat devastation,: Knowiedge about direction and speed of changes

is indispensable to control these changes and especially to exploit
rationally and protect the natural resources, The fulfillment of these
needs is possibie thanks to the accumulation during the last two cen-
turies of voluminous cartogr-éphic sources at large scale, based on
the survey of vast territories in Central Eurepe in intervals of

30 - 50 years,: 7

The mabping of the habitat changeé becomes the topic of maps on

different scales, Being of o\ur; im:erest the topographic large scale
map is to accomplish here a particular function, It affords possibi-
lities for a detailed information about changes and facilitates the
exa.mination of small changes , On large scale maps we can measure
;th'ese éhange_s with a great accuracy,  On the other hand this map,
" considering its large scale, limits the scope of researches to the .
';:hanges on small areas,: Contrary to the small scale maps it seems

< 5
to be a typical analytic map,:

“

-

* X

In comparison with a map infor\‘ming about the habitat in a given
momént, the registration of changes in time requires different tech-
nology and map model and causes some new theoretical problems,
connected with structural differences between four-dimensional
reality and two-dimensional map,: The main problem depends on the
representation of time-dimension,

The chénges, occuring in the habitat with, the course of time are
in general a continuous process, running with a variable Speed. The

examination of these changes by means ' of the map may de-
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pend oﬁ thé cénfrontation of a given phenomenon designated by the
‘coordinates X, Y in some moments T, on examination of the speed
of changes or on exa.mination of Its acceleration,;

inforrﬁation about the state of habitat in the definite moments is
of basic value, It makes possible an immediate conclusion aboht chan-
ges by comparison of information from separate time points and con-
ditions other forms of researches,:
L The representation of changes in tjme requires the elaboration
of a series of maps,: Every one of them informs about the state of
ﬁabitat in moment T,, T

1, 2-’..

T . Let us call these moments !ttime-
n I
profiles!! and the elaborated maps ~liprofile-maps!, - The content of

these maps are the successive states: / XY, / in the profile

Ty / KoY / ine the profile T_, and / KX / in the profile Tn..

21
The conclusions about changes of a given habitat element are made
on 'thed ground of differences between the following states:

/ AX, AY Lioh i b B8Ry BY [ oo FBXG B /2

sis only we may elaborate a map of the habitat changes during the

~_++On this ba
whole examined period,: This information ought to be transmitted by
large scale maps because of its analytical character,
3 . ) V X

The opportunitry to-formulate these remarks was given by works
:Sn the map of water-mill distribution changes in the Warta river ba-
sin at the scale of 1:100 000 and on the map of habitat changes in the
Poznaﬁ region at the scale of 1:25 000,: Both the maps concern the
changes during two centuries, i,e, since the end of 18 th ¢, The
changes of the water-mill number are examined as a symptom of water
resource changes, whereas the other map is to bring daté for the
habitat protection and recenstruction in the urEan agglomeration re-.
gion, ‘i - ¥ e

The topic of the first map is the change of dne punctural object

only, whereas the other map refers to all the main elements repre-
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sented on tOpOgI"aphiC maps The methodical purpose of the first ela-
bor-atuon is the Ihitial recognition of the changes mapping on a simple
example AH the problems of the changes mapping will come to light
in the other‘ elaboration, That is the reason why the research on the
first topic overtakes the map elaboration of the habltat changes in
Poznan region, Namely, the f:r‘st fascicle of the maps of water-«mlll
distribution changes is prepared for printing, while the works on
the map of changes in Poznah region are at the stage of the profile-
map e!aboratlon Ther‘efore these remar'ks are based on r-elatwely

narrow experience and can not be taken for Tmal conclus:ons

X

Generally, the proper representation of change process by
means of profile-maps depends on the number and distribution of the
profiles. The greater the number of prbfiles, the more exact is the
information about process of changes in the course of time,  To sim-
plify the e!abqr-étion we can manage with the representation of the
habitat state in some moments, in which the changes achieved cha-~
racteristic quantities,: The fidelity of information and the pos_s'ibili-
ty of determinati?n of the phenomenon state in a medial point of time
depends finally on the proper choice of these moments,. There exists
an analogy of ;eph'esentations of'th_e time dimension and of the height
dimension on the map,

In practice the cartographer has no great choice, but he is subjec-

ted to the set of sources,: The distribution of the time-profiles corres-~

ponds to the terms of realisation of new topographic maps,: The eva-

luation of the correctness of this distribution depends on how far the
dates of so.urce-ma-ps execution coincide with the characteristic mo-
men_ts in the habitat-evoiution.

In the elaboration of the mabs of water-mills changes and of ha-
bitat changes in the Poznathk region all the maps, executed dfrectly

on the ground survey were used, The oldest data were supplied by
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the maps 1:50 000 of Gilly and Cron and by the maps 1:25 000 of
SchmettaQ-from the end of the 18 th ¢, For the procee_ding periods
no maps are found but descriptions only, Because of the essential
differences between the structures of a_description and a map, the
problems of map elaboration on the ground of descriptions are quite
different énd are not taken into consideration ir_u this paper,

| Successive data wére brought. by maps werked out on the ground
of surveys 1:25 000: about 1830, 1890, immediatély before the second
world war and after this 'war*.:

These periods correspond generally with the characteristic mo-
ments in social life and in the development of geographic habitat,:
The cartographic sources from the end of 18 th c, infdrm about the
habitat state towards the close of the feudal system,. The profile
1830 is characterised by the land reform after the affranchisement
of peasants, - Maps elaborated about 1830 inform about the habitat sta~
te after the propagation of capitalistic system of economy, The follo-
wing profiles fall on the end of capitalism and on the socialist eco-~ . -

nomy,:

X

With the distribution of time-profiles the question of the accuracy :
determination of the menthioned profiles is connected,- The above gi-
ven dates, for instance T = 1890, serve as a catchword only and one:
can not conclude, that the map information refers only to this one
moment,: Topographical survey and map elaboration take usually
several years; this period is the longer, thé larger is a territory
and the scale of a car-togr'aphic_ elaboration,- D;.:r‘ing the whole period
from surveying to printing the content of the map may be progressi-
vely completed, -

Finally each part of cource-map represents the habitat state in lr
different time-point, Profile-maps made on this basis enable to com-"

pare the states not in time-points T =

Tz_ R but in certain time- =

1?



g -0

intervals d"i'1 ‘—dTZ. = ,;dT .1If we use also the dorived map, the

tlme—lnterval dT may enlarge con51derably,

The vatue dT may be determmed as the error of information da-

" ting on pr-oﬂ[e-m‘ap. -This error exerts an influence on the resu[ts

of E:hanges pompéﬁiSon f it ach:eves a quantity approxumated to the

time between two 'adjoining_pr‘oﬂles, the- comparison is nonsensical,:

Hence, the time~intervals dT- must not surpass a certain value, de-

: pending-Upon the,space of time between the prodiles / they must be

relatively small in compamson with this space of time /..
The mam source Tor r‘esearches concerning the habitat changes

are the maps, wher*e the content may be exactly dated and these de-
rived maps,. W.hlch were elabor‘ated on the original maps in not dis~-
tant moment i The maps pubhshed in time between surveys are gene-
rally partly completed that is why the dating of the;r‘ content is
either encumbered w;th a great error, or impossible, When source-
maps were made dur‘mg long-!astmg survey of a vastlter'ritor'y, the
data can not be f*elated to one profile, but the analysis of changes is
to be 'ca_r-r'ied -o_ut' separately on each part of territory,:

-

X

b
* . -

The prof;!e-—maps are usefu[ for resear‘ches on the habitat chan-

ges, if they are dmectly comparable 1 Generally the source-maps do

‘not fulfill this tondition.: They differ one from another in methods

of sur‘vey; scale, projection and in editing.w This is followed by the
differences in the scope of content, way of representation and in map

accuracy. The dwer-gences are the gr-eater' the longer is the time

period between the moments of maps executlon

The above mentioned differences influence the method of profile-
-maps eleboration,: Dumng this elaboration one should first of all

r'esotve all the data to one system of reference and one should elimi-

' pate the deformatlons occurung especially on the older source-maps.

For this purpose as the basic material the contemporary map is
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taken, which may be considered practically errorless, and on this
basis the first profile-map is executed, The following older profi-
le-maps are elaborated by method of retrogression, t, e, by working
out the map of succeeding profile Tz on the ground of map made
already for the profile T1 / the copy of the first profile-map is used
as the basis for the next profile-map /. In this manner we come gra-
dually to tHe elaboration of the map informing about the oldest state
of habitat,

The transfer of content from source-map on base-map begins
with the identification of stable poirits on both of the maps, We also
indentify the directions, for instance of these roads, rivers and li-
mits, which can be considered as invariable, As the identification
concerns localization, we have in regard both the objects, which
keep their character and the relicts of these objects / for instance
the remains of buldings, waters and roads /,

The comparison of the mutual localization of identiﬁed elements
on both of the maps allows us to estimate the accuracy of source-~-map
and to indicate the points mapped faultiessly, These points serve .
afterwards as a basis for transfer on the base-map of these details,
which are only on source-map, or which aﬁe not identified with cer-
titude, By this transfer we use all the geometric constructions known
in topographic surveying, The best results are achieved by traverse
lines based on identified points and directions,

In case of the oldest source-maps the detaile are transfered in
sﬁma!ler sets, which form aby wholes of survey and are encumbered
with thé same deformation of directions, The detailed base of old
topographic sur-veyi.ng was as a rule imperfect and especially the
directions were détermined with greater error, |

‘The comparability of the habitat states on the profile~maps de-
pends on the accuracy of the details focalization on these maps., This
accuracy is before all conditioned by the precision of the so_ur‘ée—
-ma‘p and it is the lower, the older ist the source, We rﬁay assume

that, in spite of careful correction of deformations, the mean errors
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6;’ points transfered from the maps of tHe end of 18 th ¢, are about
3 times greater in Compér_ison with the accuracy of contemporary
S : : ; .

- The error of the point situation on profile-map evidently impo-
ses restrictions on the comparability of the habitat state, If the di-
fference in the siiua_tioh of an element on two profile-maps is con-
tained in limits of this error, or if this difference only slightly sur-
passes these Irimi‘ts, we can not consider it as an evidence of the ha-
bitat changes, The brogressive increase of this error on older prd—
file;-map:s, restricts gradually the comparability of these maps, Mo-
reover, there exists pr;o_bability'that certain number of gross errors
will not be dié¢overed and will enter from source-maps on profile-
-maps, That induces us to be careful in interpretation of al: the di-
fferences between maps as habitat changes,

The most important reduction of comparability comes from lower
detail minuteness of the old topographic surveys in result of smaller
scale and bigger“rgener‘alization, then certain number of little and
seco'nda‘ry deﬁaiis were omitted and the broad lines of big objects
were simplified, In a consistent way, together with retrogression,

the number of comparable objects diminishes gradually,
byl

X

Finally ‘I should like to compile the main features of the map of
changes iﬁ time, Contrary to the topographic map, the map of chan-
ges is not so un'ifor‘m, because it is basef:l on differentiated sources,
As we pass to the information from older periods, the scope of con-
tent an'd. the minutenese of detail diminishes, At the same time the
acouracy of the object localization gradually décr-eases, what makes
difficult the measures on the map.

The poésibility' of the information value improvement of this kind
of maps - in éompariscn with the classical topographic map - is much

limited, The main way of this improvement is careful collection and
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analysis of source materials, which - in case of older periods -
were not published in originals and were not yet found, On the gro-
und of the knowledge of surveying methods we can determine a me-
thod of elaboration, which. affords possibilities for elimination to
the highest degree of the deformations of old source-maps, The
works on the habitat change map ought to be preceeded by resear-
ches on the history of topographical surveying and by a search after
old maps, ~

At the éame time at thAe reconstruction of old habitat states on a
‘map we must take into consideration the regularity of synachronous
and especially diachronous relations between particular elements of
geographical habitat, For the purpose wé ought to complete the sta-
tic model of reality, dominating at present in cartography, by a dy-
namic one, New way of looking at the terrain should be formed during
the education of cartographers by conveying knowledge not only on

descr-iptive, but also on historical topography,



