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Abstract. The article notes that in rural areas, re-development is necessary to ensure the sustaina-
ble development of specific area. The authors believe that it is possible to improve the farm struc-
ture by enlarging them by combining small business entities or providing another land plot in ex-
change. Such works will result in achievement of the desired structural change, only if it is imple-
mented systematically and becomes a permanent element of long-term rural administration policy.
Measures related to the consolidation and equivalent exchange of land plots should be introduced
comprehensively and unambiguously in combination with subsequent development of such territo-
ries. Only then can the intended goal be fully achieved, that is, improvement of their spatial struc-
ture. Taking into account the limited funds, it is necessary to develop a strategy in order to identify
the regions for community, districts or voivodships in which such activities should be carried out
on a priority basis. Determination of lands for unification must be well thought, rational and, above
all, it is necessary that the effect of such work brings measurable results for the country's agricul-
tural policy. The survey ranked 32 characteristics which are specific to each village using the zero
unitarization method and Hellwig method. The results of surveys carried out in 41 settlements of the
Zharnovskaya community with a total area of 14 106.91 hectares, divided into 22 638 cadastral plots,
are presented. The study area is located in central Poland.

Anpatna. Makanaga Genrini 6ip aymMakTbiH TypakTbl AaMyblH KamMTaMacbl3 €Ty YWiH aybinablK
Xepnepae KauTa Kypy KaXeT eKeHAiri autbinFaH. ABToprap wapyauwbibiKTapabliH KYPbI1bIMbIH
yCaK wWapyawbinbIK XKyprisywi cyobekTtinepai Oipiktipy Hemece onapAablH OpHblHa 6acka Xxep
y4yackeciH 6epy apKbinbl ipineHaipy apkbinbl XakcapTyFa OGonagbl Aen caHanabl. MyHpan
XXYMbICTap Xyveni TypAae Xy3ere acbipbiniaTbiH XXaHe aybinablK Xepriepae y3ak Mep3imai 6ackapy
casicaTbiHbIH TYpPaKTbl aneMeHTi 6onfaH Xaraanaa FaHa KaXeTTi KypbUibIMAbIK e3repictepre Ko
XeTKizyre akenegi. Xep yu4ackenepiH ipineHgipymeH >aHe TeH OarameH ambipb6acTaymeH
GannaHbICTbl LWapanap kKeweHAi TypAe XaHe ocblHA4aW aymakTrapAbl KeWiHHeH canymeH
ywtactbipa oTblpbin, 6ip MaHAi eHrisinyre Tmic. CoHpa faHa MakcaTKa TONbIK KON XeTKi3yre
bonaabl, AFHU onapAblH KeHICTIKTIK KYpbUIbIMbIH XakcapTy. KapaxaTTbiH weKTeyniniriH Hasapfa
ana oTbIpbIn, MyHAaW ic-wapanap 6acbiM TOpTiNNeH opbiHAaNyfa TMiC KOMMYHa, ayaaHaap ywiH
OHipnepai aukbiHOay MakcaTblHAAQ cTpaTervsa a3iprney KaxeTTiniri TybiHAanmAabl. BipikTipy yuwiH
Xepai aHblKTay aaemni, yTbiMabl 60Nybl KepekK XaHe, eH anAbiMeH, MyHAan XyMbiCTapAblH acepi
engiy aybinwapyawbiblK cascaTbiHa oJileHeTiH HaTuke Oepyi kepek. CayanHama Hengik
yHUTapusaumsa agici meH XennBur agiciH KongaHa OTbIpbIN, 9p aybUifa ToH 32 epeKwenikTiH
PEeNTUHriciH Xyprizyre MyMKiHAIK Oepai. 22 638 kagacTpnblk y4vackenepre OeriHreH, xannbl
aynaHbl 14 106,91 ra XXapHoB KOMMyHacblHbiH 41 enai MeKkeHiHAe XyprisinreH 3eprtreynepain
HaTWXernepi YCbIHbIFaH. 3epTTey aMmarbl [MonblaHbIH opTanbIK 6eniringe opHanackaH.

AHHOTaums. B ctaTbe oTMeuaeTcsl, YTO B CeNbCKUX palloHax Heobxoauma nepenniaHMpoBKa AN
obecneyeHns1 yCTOMYMBOro pa3BUTWUSI KOHKPETHOM TeppuTOpMU. ABTOPbI CUUTAIOT, YTO BO3MOXHO
yny4leHne CTPYKTYpPbl XO3ANCTB 3a CYET UX YKPYNHEHUs1 nyTeM OO0 beaMHEHUSA MENKUX CyObeKkToB
XO3INCTBOBaHMA NUOO npenocTaBrneHUs B OOMEH Apyroro 3emMernibHOro y4vactka. Takue paboTbl
npuBeayT K AOCTMKEHUIO XKeNaeMbIX CTPYKTYPHbIX U3MEHEHUI TONBKO B TOM Crlyyae, ecrniv oHu Oy-
AYT OCYLLECTBNATLCA CUCTEMATUUYECKU U CTAHYT NOCTOSAHHbLIM 3JIEMEHTOM AO0NTOCPOYHON NONUTUKU
ynpaBneHusi B cenbCckom MecTHocTu. Mepbl, CBsi3aHHbIe C YKPYNMHEHMEM W paBHOLEHHbIM OGme-
HOM 3eMeJfIbHbIMU y4YacTKamu, 4OMKHbI BBOAUTLCA KOMIMJIEKCHO U OQHO3HAa4YHO B cOYeTaHUM C no-
cnepylowen 3acTPOWKOM Takmx TeppuTopuin. TONbKO Torga MOXHO B MOMHOM Mepe AOCTUYb Hame-
YEeHHOW Lenu, To eCTb YNy4lleHUsI UX NPOCTPAHCTBEHHOW CTPYKTypbl. [pMHMMas Bo BHUMaHue or-
pPaHUYEHHOCTb CpeAcTB, BO3HUKaeT HEOGXOAMMOCTb B pa3paboTke cTpaTerumn B Lensx onpeperne-
HUS1 PErMOHOB ANsl KOMMYHbI, PaiOHOB UIIN BOEBOACTB, B KOTOPbIX TakMe MeponpusiTusi AOJDKHbI
BbINONHATLCA B NPUOPUTETHOM nopsiake. OnpepeneHve 3emenb Ansi 06 beANHEHNSI OOMKHO ObITb
o6ayMaHHbIM, pauuoHanbHbIM U, Npexae Bcero, Heobxoanmo, 4YTobbl adpchekT OT Takmx padoT
NPUHOCUN U3MEPUMBIE pe3ynbTaTbl ANSA CENbCKOXO3ANCTBEHHOW NONMUTUMKU cTpaHbl. Onpoc no-
3BONUIT NPOBECTU paHXupoBaHue 32 0COGEHHOCTEMN, XapaKTEPHbIX ANSA KaXAoro cemna, ¢ UCNOsb-
30BaHMEM MeToaa HyrneBoM yHuTapusauum um metoga Xennswura. lNpeacraBneHbl pe3ynbtaTbl 06-
cnefoBaHWN, NpoBeAeHHbIX B 41 HaceneHHOM nyHKTe XKapHOBCKOM KOMMYHbI 06LWen nnowaabio
14 106,91 ra, pasgeneHHbIX Ha 22 638 kagacTpPoOBbIX y4acTKOB. PaliloH nccnegoBaHMA pacnosioXeH B
ueHTpanbHoW Yyactu Monbwu.

Key words: rural area, enlargement of farms by combining small land plots, spatial structure of
agricultural land, map of the location of analyzed objects, ranking of territories.
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TyniHai ce3pep: aybiNAbIK  Xepriep, YcaKk Xep y4vackenepiH OipikTipy ecebiHeH
WapyawblnbIKTapAbl ipineHaipy, aybin wapyawbibifbl ankanTapbiHbIH KEHICTIKTIK KYpPblbIMbI,
TanpaHaTblH O6bLekTiNnepAiH opHanacy KapTacbl, aymMakrapAabl capanay

KnioueBble cnoBa: cenbCckasd MeCTHOCTb, YKpynHeHue XO3fIUCTB 3a CYeT 0O0beauHEeHUss MenKuUx
3eéMeJIbHbIX Yy4YacCTKOB, TMpPoOCTpaHCTBeHHasA CTPYKTypa CeNbCKOXO03ANCTBEHHbIX er,DMﬁ, KapTa

pacnonoxeHusi aHaNU3NpPyeMbIX 06 LEKTOB, paHXMpPOBaHMe TEPPUTOPUIA.

Introduction. The area structure of pre-
sent-day villages in Poland has been shaped
by the long-term settlement activity of society.
Human settlement contributed to the emer-
gence of various forms of land use for manu-
facturing, transportation and building devel-
opment, creating small farms that are scat-
tered over an extensive area and are irregu-
larly shaped. Continuing divisions of owner-
ship due to inheritance, and stymied migration
processes have resulted in a defective struc-
ture of rural areas in many regions of Poland.

Agriculture in central Poland is character-
ised by excessive fragmentation of land with
scattered plots of unfavourable shapes. These
elements are obstacles to profitable agricul-
tural production. The network of roads directly
accessing fields is not accessible to state-of-
the-art agricultural equipment. In addition,
land situated in the eastern [20], [23] and
south-eastern [17], [22], [7] part of Poland al-
so features a high level of defectiveness,
which has a negative effect on building a full-
featured real property cadastre [14], [15], [3].

The problem of unfavourable structure of
arable land is present in many countries in
Europe and in the world. It is due to historical,
social and economic transformations that
have continued for decades [4], [2], [18], [5].

One element of agricultural policy is rural
management works programming. Identifi-
cation of agricultural land for land consolida-
tion works at a national level or regional level
is a difficult and time-consuming task [6], [11].
Land consolidation works are a tool helping to
improve farm operation but also an element of
a comprehensive system of development of
rural areas [16]. The works have a very long
history not only in Europe [18], [21] but also in
Asian countries [12], [13]. Identification of land
for consolidation should be deliberative, ra-
tional and primarily the effect of such works
should bring measurable results for the agri-
cultural policy of the analysed country [25].

The structure of farms may be improved
by land consolidation and exchange works.
Considering the limited funds allocated to the
above-mentioned measures, a need arises to

develop a strategy to identify the areas of
communes, districts or voivodeships where
such works should be carried out as a priority.

Polish legislation [24] defines the process
of consolidation as a rural management pro-
cedure aiming at transformation of the spatial
arrangement of rural land in order to create
more favourable management conditions by
improving the territorial structure of farms, en-
suring reasonable configuration of land, and
aligning the limits of real properties with the
system of water irrigation structures, roads
and terrain. On the other hand, the Rural De-
velopment Programme (RDP) describes land
consolidation as works during which new plots
are formed in a configuration different from
that of original plots in order to reduce the
number of small, scattered plots constituting a
single farm and to increase their average size.
The consolidation project also includes works
related to post-consolidation management of
land, that is, in particular, creating a functional
system of access roads to agricultural land
and forestland and performing tasks affecting
the regulation of the water regime in the con-
solidated area. Consolidation of land leads to
rearrangement of farms and improves the
configuration of land through: reducing the
number of plots, increasing plot surface area,
decreasing the distance between the plots
and the farmer’s dwelling and altering their
irregular shape.

This paper aims to determine the urgency
of land consolidation and exchange works in
41 villages of the Opoczno commune in £6dz
voivodeship, central Poland (figure 1). The
study area covers 14 106.91 ha divided into
22 638 plots of land. In order to create a rank-
ing of urgency of land consolidation and ex-
change this work makes use of multidimen-
sional statistics.

The outcomes of surveys are based on
computational algorithms using the zero
unitarization method and Hellwig’'s method.
The calculations were based on data from a
real property register maintained by the Dis-
trict Administrator's Office in Opoczno tabulat-
ed as 32 features specific to the study area.
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Figure 1- Map of location of the analysed objects

Material and methods of research.

For the purposes of land consolidation
and exchange works in the commune of
Zarnéw, 32 features characteristic of respec-
tive precincts were identified and calculated.
The first group comprises factors describing
general information about the analysed pre-
cincts in the commune such as: x;- total sur-
face area, x, - total number of plots, x3- num-
ber of residents, x, - number of residents per
km?, x5 - % of the surface area of plots owned
by individual farmers, x, - % of the number of
plots owned by individual farmers, x, - aver-
age surface area of a plot. The second group
is features related to land owned by individual
farmers such as: xg - number of registration
units 7.1, x4 - % of registration units 7.1, x4, -
number of plots per registration unit 7.1, x;4 -
surface area of plots per registration unit 7.1,
X12- % of the number of plots 7.1 in relation to
group 7, x43- % of the surface area of plots in
relation to group 7, x4~ average number of
plots per registration unit, x,5 - average sur-
face area of a registration unit, x4 - fragmen-
tation ratio. Another group refers to the
productivity ratio and includes features such
as: x,; - arable land, x;5 - grassland. The
fourth group comprises features associated
with the ownership structure, including: x;q -
% of land owned by the Agricultural Property
Agency of the State Treasury, group 1.1, x5 -
land owned by communes. The fifth group,
applicable to plots without access to roads,
consists of: x,;- % of the number of plots
without access to roads, x,,- % of the surface
area of plots without access to roads. Group
six is made of features regarding the structure
of land use, namely: x,3- % of orchards, x,4-
% of forests. The last group of factors are:
X,5- % of the number of plots below the elon-

gation ratio value 1.00, x,,- % of the area of
plots below the elongation ratio value 1.00,
X,7- % of the number of plots with elongation
ratio values 1.01-2.00, x,5- % of the area of
plots below elongation ratio values 1.01-2.00,
X.9- % Of the number of plots with elongation
ratio values 2.01-3.00, x35- % of the area of
plots below elongation ratio values 2.01-3.00,
X31- Synthetic ratio of plot elongation for the
precinct, x3,- average elongation ratio. The 32
features are listed in table No. 1.

Preliminary analysis refers to a general
description of the distribution of values of re-
spective variables presented in the form of
descriptive statistics (table 1). For the needs
of the consolidation process each variable
was described as either a stimulant (larger-
the-better characteristic) or destimulant
(smaller-the-better characteristic). There were
27 stimulants and 5 destimulants.

Prior to developing a synthetic ranking
based on output values of diagnostic features,
they are usually subject to general selection.
The criterion applied often excludes variables
taken into account in the analysis for which the
value of variation coefficient (V) is less than
20%. Based on the analysed features, in terms
of the variation coefficient, the adopted criterion
was not met for: % of the number of plots
owned by individual farmers (V=17.04), % of
registration units from group 7.1 (V=12.83), %
of the number of plots from group 7.1 in rela-
tion to group 7 (V=14.35), % of the surface ar-
ea of plots in relation to group 7 (V=6.87), and
the plot fragmentation ratio (V=11.56). Never-
theless, it was decided that these variables
should be taken into account due to the im-
portance of the information they carry.
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Table 1 - Features adopted for the survey as stimulants and destimulants

ISSN-L 2708-9991, ISSN 1817-728X

Mean |Min. | Max. [Median | Variance Star!da_rd Coeff|_c|e_nt of
Selected features deviation variation
x,- total surface area [ ha] 344.07 (27.89 | 962.33 [279.27 | 49 990.59 223.59 64.98
x,- total number of plots 681.17 |62.00 |2 275.00 |534.00 {289 530.20 | 538.08 78.99
x3- humber of residents 157.15|7.00 |1 149.00 |105.00 |39 045.98 197.60 125.74
x,- humber of residents per 1km2 4131|292 | 144.34|36.88 | 1001.13 31.64 76.59
- 0
xs- % of the surface area of land | g3 o5 5g| 9839 |86.06 | 380.30 | 19.50 24.71
owned by individual farmers
-0
Xo % Of the number of plots owned | g; 79 |35 19| 9653 | 8635 | 19433 | 13.94 17.04
by individual farmers
x,- average surface area of a plot 063 | 0.19 277 | 051 019 0.43 68.65
[group 7] . . . . . . .
Xgﬁ;oﬂgr‘;bfr of registration units from |, 49151 09 | 542.00 |111.00 | 9991.16 | 99.96 78.40
xo- % Of registration units from group | 7, 3 |53 49| gg 52 | 76.32 90.97 | 954 12.83
71 . . . . . . .
Xio NUmber of plots per registration |, g 39 |46 00 |1 480,00 |384.00 [152447.54| 390.45 75.17
unit from group 7.1
xi- surface area of plots per registra- )5 07 157 89| 72701 [217.71 |30500.18 | 174.64 68.79
tion unit from group 7.1
x1,- % of the number of plots in group
7.1 in relation to group 7 94.80 |72.31| 133.14 | 94.23 185.07 13.60 14.35
-0 i
xi5- % Of the surface area of plots in| gg 43 lag 46| 117.04 | 9650 | 4395 | 663 6.87
relation to group 7
x14- average number of plots per regis- 497 | 157 991 | 3.89 383 1.96 4583
tration unit ) ' ' ' ) ) '
Stimulants  [“is- verage surface area of aregistra- | 13 | g 77| 425 | 207 043 | 0.6 30.88
tion unit ) ) ) ) ) ) )
x,6- arable land 32.92 |20.03| 48.60 | 32.67 50.16 7.08 21.51
x1,- grassland 35.77 |15.00 | 45.34 | 38.04 52.19 7.22 20.20
x15-% Of land owned by the Agricul-
tural Property Agency of the State| 0.75 [0.00 | 2.37 0.57 0.48 0.69 91.71
Treasury, group 1.1
x1o-% Of land owned by communes 241 |0.00 | 10.03 1.94 4.23 2.06 85.41
-0 i
x20-% OF the number of plots without | ¢ 74 |1 39 | 5899 |13.08 | 19953 | 14.13 84.19
access to roads
)
X21-% Of the surface area of plots |y 57 1035 | 644 | 1039 | 138.37 11.76 101.64
without access to roads
)
Xas % Of the number of plots below | 5, 4q |0 | 5588 | 1750 | 199.67 14.13 68.95
the elongation ratio value 1.00
-0,
Xz % OF the surface area of plots | g o5 |09 | 5209 | 1221 | 20007 | 14.14 87.07
below the elongation ratio value 1.00
-0 1
Xe7 % Of the number of plots with |, 5q 1308 | 4912 | 2353 | 82.38 9.08 40.72
elongation ratio values 1.01-2.00
x,s -% Of the surface area of plots
below elongation ratio values 1.01-|23.81 |2.78 | 61.99 |24.90 | 173.90 13.19 55.38
2.00
) i
xeo % Of the number of plots with | g 4o | 5o | 2484 | 1626 | 1911 4.37 2657
elongation ratio values 2.01-3.00
x30 -% of the area of plots below
elongation ratio values 2.01-3.00 17.33 (8.28 | 26.47 16.70 21.44 4.63 26.72
x31 - Synthetic ratio of plot elongation
for the precinct 3.34 |1.82 | 4.95 3.48 0.72 0.85 25.34
x5, - average elongation ratio 293 |153 | 5.04 2.86 0.58 0.76 25.87
x,, - fragmentation ratio 3.88 (2.63 | 4.74 3.90 0.20 0.45 11.56
x,3 - % Of orchards 0.84 {0.00 3.56 0.71 0.65 0.81 96.11
Destimulants [%z4 -% of forests 24.43 10.20 85.08 17.51 | 376.86 1941 79.45
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The ranking of urgency of land consolida-
tion and exchange in the villages of Zarnow
commune was created employing the zero
unitarization method and Hellwig’'s method.
These methods have measures in place to
classify objects according to their characteris-
tic features and issues related to the object in
terms of the analysis of the spatial structure
of land carried out in the work [Jedrzejczyk et
al. 2002].

Literature reports [8], [9], [10] that the di-
agnostic variables of objects can be classified
as: stimulants, destimulants and nominants.
Stimulants are the variables that, when grow-
ing in value, increase the rank of a feature of
the analysed object. According to the zero
unitarization method, the following formula
applies to stimulants:

7 = (x - xmin)
(xmax - xmin)

On the other hand, destimulants are the
variables that, when growing in value, de-
crease the rank of a feature of the analysed
object. According to the zero unitarization
method, the following formula applies to
destimulants:

7 = (xmax - x)
(Xmax = Xmin)

where:

z - standardized variable,

x - non-standardized variable,

Xmax - Maximum value of the variable in a
specific set,

Xmin- MiNimum value of the variable in a
specific set.

Standardisation of diagnostic features
leads to an overall multi-criterion evaluation of
every object. Their overall assessment can be
achieved by aggregation. A synthetic measure
can be obtained by calculating mean values
for sets describing respective features accord-
ing to the following formula [10], [19]:

p

1
Z; = z; le](l = 1, ,m)

=1

Standardised measures fall within the
range <0;1>. The obtained results can be
adopted as average values optimum for each
object. Thus, the higher the value of a
synthetic measure is, the higher the position
of the respective object in the developed
ranking [10].

The second method used in order to cre-
ate a ranking of urgency of land consolidation
and exchange is Hellwig's method. A strong
point of this method is the fact that it com-
bines features of a different nature and as-
cribes them a comprehensive aggregate
measure. This value can be used for an over-

all comparison of the analysed units, which
will form a basis for classifying them into
groups of the same kind [1].

At the first stage of calculations, a
benchmark with standardised variables is de-
termined:

0, = lZOiJ, i=1,2,...m,
The benchmark has coordinates following

from the formula:
= mgx{zij}
- when the selected feature is a stimulant
Z, = miln{zij}

- when the selected feature is a
destimulant

The benchmarking method was applied
to the resulting features assuming that a
benchmark exists with reference to which tax-
onomic distances are determined for the ana-
lysed objects. These distances are calculated
using Euclidean metrics:

1

m 2

di ={Z(Zij - 201)2}
= i=1,2,....m

The calculated d; values were then used

to determine Hellwig’s synthetic measure of

development:

;1%
dO i=1,2,....m
where:
d, =d ;+2S(d,)
whereas:

1
n _ 2
S(do)= |:12(di0 _do)z}
N5

S; generally is a value from the range
<0;1>. The closer these results are to 1, the
more similar they are to the benchmark.

Results and their discussion. As a re-
sult of calculations using the zero unitarization
method and Hellwig’'s method for which the
resulting values of synthetic measures fall
within the range <0;1>, the level of the syn-
thetic measure made it possible to identify
precincts in which land consolidation works
are of the utmost urgency. Land consolidation
works should be carried out, in the first place,
in precincts listed in table 2, and their spatial
distribution is shown on figure 2.

Surveys show that, thanks to the applica-
tion of two separate methods, two different
rankings of urgency of land consolidation and
exchange works could be developed. The
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same rank was assigned to 4 out of 41 sur-
veyed villages, which accounts for 10 % of all
villages. Three precincts, that is, 7 % of the
whole analysed commune, differ by one rank
in the rankings prepared with the two meth-
ods. Villages such as: tawki, Straszowa
Wola, Klew and Zarnéw differ by two ranks.
Other 3 villages are similar in the analysed
rankings by 3 ranks. A difference of 4 ranks is
noted for another 4 villages, accounting for 10
% of the whole commune. Then, two villages

differ by 5 ranks in the analysed rankings.
Skumros, Soczowki, Kamieniec  and
Pilichowice moved 6 ranks in the ranking. The
remaining 17 villages differ subsequently by 7,
8,9,10, 11, 12,13, 17 and 19 ranks. The big-
gest difference in a synthetic measure is rec-
orded for Sielec which moved by 19 ranks in
the compared rankings for both methods. On
the other hand, Adaméw, Nadole,
Niemojowice and Tomaszéw maintained their
positions in the ranking.

Table 2 -Ranking of villages based on a synthetic measure calculated using the zero unitarization

method and Hellwig's method

Ranking Zero unitarization method Hellwig’'s method

position Synthetic measure Name of precinct | Synthetic measure Name of precinct
1 0.542 Soczowki 0.960 Zarnéw
2 0.536 Straszowa Wola 0.652 Topolice
3 0.528 Zarnéw 0.647 Pilichowice
4 0.519 Wierzchowisko 0.645 Straszowa Wola
5 0.500 Paszkowice 0.636 Wierzchowisko
6 0.498 Jasion 0.559 Miedzna Murowana
7 0.490 Malkéw 0.517 Soczowki
8 0.487 Nadole 0.507 Nadole
9 0.486 Pilichowice 0.506 Paszkowice
10 0.484 Niemojowice 0.498 Niemojowice
11 0.484 Topolice 0.479 Skérkowice
12 0.477 Antoniéw 0.471 Zdyszewice
13 0.444 Trojanowice 0.394 Klew
14 0.444 Kolonia Klew 0.373 Malkéw
15 0.436 Klew 0.362 Mysliborz
16 0.433 Skérkowice 0.356 Trojanowice
17 0.431 Zdyszewice 0.349 Grebenice
18 0.423 Miedzna Murowana 0.346 Mtynek
19 0.420 Ruszenice 0.343 Budkow
20 0.418 Poreba 0.317 Sielec
21 0.409 Adaméw 0.307 Adamoéw
22 0.404 Budkow 0.286 Ruszenice
23 0.401 Marcinkow 0.286 Jasion
24 0.400 Kolonia Ruszenice 0.282 Marcinkow
25 0.395 Dabie 0.264 Chetsty
26 0.384 Miynek 0.262 Kolonia Klew
27 0.379 Myslibérz 0.249 Bronéw
28 0.369 Tomaszow 0.247 Tomaszoéw
29 0.367 Widuch 0.243 Antonidéw
30 0.366 Grebenice 0.234 Dtuzniewice
31 0.362 Afryka 0.227 Kolonia Ruszenice
32 0.356 Skumros 0.211 Dabie
33 0.356 Malenie 0.210 Widuch
34 0.354 tawki 0.186 Kamieniec
35 0.343 Nowa Goéra 0.185 Afryka
36 0.333 Chelsty 0.182 tawki
37 0.329 Bronéw 0.173 Poreba
38 0.327 Dtuzniewice 0.168 Skumros
39 0.322 Sielec 0.156 Nowa Goéra
40 0.250 Kamieniec 0.156 Siedlow
41 0.171 Siedléw 0.135 Malenie
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Legend
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Figure 2 - Spatial distribution of the two rankings

The analysis of rankings leads to a con-
clusion that consolidation works should be
carried out in the first place in Adamow,
Nadole, Niemojowice and Tomaszoéw. The
surveyed precincts feature a relatively high
percentage of plots in the individual sector
compared to the general number of plots,
namely - Adamow (87 %), Nadole (81 %),
Niemojowice (85 %) and a much lower per-
centage for the village of Tomaszéw (39 %).
In Adamow, Nadole and Tomaszéw precincts,
34 % of the number of plots have no access
to roads.

The largest average surface area of a
plot in the individual sector is characteristic of
Adamow where the average surface area for
442 plots is 1.0507 ha. On the other hand, the
smallest average surface area of a plot in the
individual sector was recorded in Nadole —
0.1878 ha, with its 1013 plots.

Conclusions

1. Studies regarding hierarchization of
needs to the extent of land consolidation
works in the villages of central Poland using
the example of Zarnéw commune demon-
strated that the spatial structure in the ana-
lysed area is very defective and must be thor-
oughly redeveloped.

2. Land consolidation and exchange
works in this area are a must. The works are
meant to improve the spatial structure of rural
areas.

They can also be a factor contributing to
faster reforms aiming to transform the land
and buildings register in Poland into a full-
featured real property cadastre. Therefore,
efforts should be taken to carry out land con-
solidation works. This applies both to local
governments and land owners who often op-
pose such operations. This process will im-
prove spatial parameters including: the num-
ber, surface area and shape of plots, number
of plots without access, plot width, and reduce
the number of plots constituting a farm.

Consolidation also leads to road network
improvements, which reduces the time to
reach the fields. The above-mentioned actions
contribute to an increase in the profitability of
agricultural production. It is worth noting that,
apart from improved agricultural conditions,
the land consolidation processes have addi-
tional consequences: welfare and social (in-
crease in the market value of plots), environ-
mental and landscape (amelioration, reclama-
tion), organisational and legal (abolishment of
land easements, joint property and common
land).

Consolidated grounds become more at-
tractive to tourists and offer better conditions
for the development of non-agricultural busi-
ness. It is impossible to carry out an operation
transforming a defective structure across the
whole area at the same time, at least due to
financial reasons.
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3. Thus, such works must be carried out
as a priority in villages with the most urgent
needs. The developed multi-dimensional sta-
tistics considerably facilitate determining the
order in which land consolidation and ex-
change works should be carried out.
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