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INTRODUCTION

On each stage of planning operations in com-
mune, spatial planning is a mandatory element to 
consider. A proper development of almost each 
area of economic and social life is driven by 
well-developed infrastructure. Its lack discour-
ages investments, which leads to increasing the 
number of people, who emigrate to find better 
opportunities for personal development [Wasiluk 
and Wojsławowicz 2013]. Standards of living for 
local communities is determined by appropriate 
equipment of educational facilities and technical 
infrastructure. However, the realization of water 
supply-sewage system infrastructure is of great 
ecological significance for units with great natu-
ral values and requires interest from local govern-
ment units, local communities and scientists.

The rural infrastructure is a common problem, 
and it is addressed not only in research but in gov-
ernment programs, such as: previous Rural De-

velopment Plan 2007–2013 (Program Rozwoju 
Obszarów Wiejskich – PROW), current PROW 
2014–2020 or Regional Operational Programme 
Podlaskie for the years 2014–2020 (Regionalny 
Program Operacyjny Województwa Podlaskiego 
na lata 2014–2020)..The level of technical infra-
structure, especially in the field of water-sewage 
system, is considered as a very important factor 
for activation of rural regions in terms of multi-
functional development. In reports, analyses and 
literature, it was concluded that providing the 
social and technical infrastructure is a necessary 
condition for achieving economic success.

Many authors deal with the protected areas 
issues, as a whole or natural parts that are con-
nected with various relationships and processes 
[Mastalska-Cetera 2007; Ptaszycka-Jackowska 
and Baranowska-Janota 1996]. There are only a 
few of them who attempt to combine the prob-
lems of spatial planning and sustainable develop-
ment of the commune with appropriate conser-
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vation of nature and environment [Chmielewski 
2001]. It is hard to find scientific approach for so-
cio-technical infrastructure issue for communes 
located partly in national park borders [Pawłat-
Zawrzykraj and Podawca 2011].

The inspiration for analysis came from survey 
made in 2015 for social diagnosing of 12 com-
munes gathered in Local Action Group – Biebrza 
Foundation (pl. Lokalna Grupa Działania Fun-
dacja Biebrzeńska). Of the aforementioned, up 
to 9 communes (Bargłów Kościelny, Dąbrowa 
Białostocka, Goniądz, Jaświły, Lipsk, Nowy 
Dwór, Suchowola, Sztabin, Trzcianne) are 
partly located in the Biebrza National Park, the 
rest is outside. The survey included both citi-
zens and local authorities. The reflection is that 
there was a variance of results in aspects, such 
as: kids and young adults education, a scale from 
1 to 5 (average citizens opinion 3.2; authorities 
4.1), infrastructure (citizens 2.6; authorities 3.4) 
[Leończuk et al. 2015].

PURPOSE AND SCOPE OF ANALYSIS

The aim of the study is to understand the 
changes that have occurred in 2001–2014 in 
terms of technical infrastructure and educational 
service of the communes located in the impacted 
zones of national parks. The most important as-
pects is widely understood spatial planning issues 
with comparative analysis of parameters defining 
the accessibility and providing the communes 
with water and sewage network equipment, qual-
ity of education and accessibility of primary and 
junior high schools. The analysis did not take into 
account the accessibility to gas pipeline network. 
Due to the fact that previous analysis [Podawca 
2015] showed that all administrative units of the 
Biebrza National Park, considered as communes, 
are so-called “zero communes”, which means that 
the number of citizens serviced by gas pipeline 
was less than 10 and/or there was no information 
about the length of gas pipeline network.

Mostly, the analyses are based on the sta-
tistical data of CSO (Central Statistical Office). 
Because of the type of specific indicators, the 
analysis has demographic-economic-infrastruc-
tural nature [Rakowska 2013]. Typologies of ru-
ral areas have been compiled by many authors, 
during the political transformation in Poland, 
before Poland’s EU accession and currently in 
terms of widely understood sustianable develop-

ment [Stola 1987; Rosner 1999; Bański and Stola 
2002; Rosner 2007; Rakowska and Wojewódz-
ka-Wiewiórska 2010]. It is also possible to find 
studies mostly focused on infrastructural aspects 
[Siemiński 1992; Kłos 2012].

The Biebrza National Park (BNP) is an ex-
ample of a national park with the most complex 
administrative structure. In the scope of research, 
there were 14 communes within the park. Beside 
of presenting the current state, the aim of the 
analysis is to show infrastructural differentiation 
in BNP communes, in which the most important 
role is played by natural conditions and ecology. 
Referring to previous research, mostly concern-
ing natural and touristic aspects [Grygoruk et 
al. 2013, Batyk 2012, Batelaan et al. 2009, Ka-
znowska 2006, Okruszko and Mioduszewski 
2004, Bołtromiuk 2001], specificity of approach 
will also concern socio-spatial factors [Sadows-
ka-Snarska 2001; Kapusta 2012]. Very important 
assumptions of the study have been stated:
 • communes partly located within the national 

park should be regarded as specific cases of 
territorial unit, different than communes lo-
cated within a landscape parks or protected 
landscape areas,

 • accessibility of social infrastructure is a highly 
important issue which should be analysed tak-
ing various natural conditions into consider-
ation (nature element will be treated as static, 
but having an important impact on the loca-
tion of public facilities, which are elements of 
space created in decision-making process.)

STUDIES METHOD

The method used in the study is a multi-
dimensional comparative analysis using inter-
disciplinary indicators, understood as numbers 
expressing the level of the given phenomenon, 
presented in absolute or relative form [Zielińska 
2006]. Indicator analysis currently plays a specific 
role in economic and spatial information system, 
determining a commonly used tool [Borys 1999]. 
The commune assessment based on spatial plan-
ning indicators is not a new task. In the source 
literature there are many publications consider-
ing both methodical approach as well as research 
examples [Kocur-Bera 2011]. Communes located 
near the Biebrza National Park were also analysed 
in terms of functionality of their public technical 
infrastructure [Wasiluk and Wojsławowicz 2013].
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This study uses research methods, which can 
be divided into:
 • filtering and aggregation data, gathered in Lo-

cal Data Bank (LDB), based on characteristics 
contained in categories: primary and junior 
high school education, secondary education; 
groups: primary and junior high school, com-
munal and house economy and so called net-
work devices;

 • data processing method, using variable stimu-
lants, understood as indicators which greater 
values allow to classify specific unit as better 
from sustainable development point of view.

Choosing the diagnostic variables was based 
on the following criteria: versatility, measurabil-
ity, availability, data quality, and possibility of 
comparing and objective interpretation. The basic 
task was to define a set of appropriate diagnos-
tic features represented by correct indicators seen 
from technical point of view, and with possibility 
to apply in research purposes [Kiniorska 2007].

It was concluded that characteristics show-
ing the sanitation accessibility would be network 
length and number of population using that net-
work. Depending on its character, the above-
mentioned characteristics would be referenced to 
as built-up and urban (residential, including farm 
buildings) areas or commune population. This 
kind of approach should eliminate commune size 
issue and make comparing subdivisions an easier 
task. Sanitation availability measures are:
 • the relative availability of water supply/sew-

age network in time, expressed by surface 
density indicator

wgw(k)t = dsw(k)/ptz (1)
where:

 wgw(k)t – indicator of surface density of the 
water supply/sewage network in statisti-
cal year [kmxkm-2];

 dsw(k) – water supply/sewage network 
length [km];

 ptz   – total surface of built-up and urban 
(residential) areas and agricultural lands 
(farm buildings) in commune [km2], 
based on data from 2014

 • the absolute availability of water supply/sew-
age network in time, expressed by population 
service indicator:

wdsw(k)t = (lmow(k)/Lmg)x100% (2)
where:

 wdsw(k)t – indicator of water supply/sew-
age network in statistical year [%];

 lmow(k) – number of population serviced by 
water supply/sewage network [person];

 Lmg – total commune population [person];

The assessment of educational services for 
population in the school age was assessed tak-
ing into consideration the number of primary and 
junior high schools and the number of classes 
and students. These characteristics show how 
the amount of educational institutions has been 
changing since the educational reform in 1999. 
The analysis started in 2001, in a year when class-
es I-III were in junior-high schools and there were 
no classes VII-VIII in primary schools. 

wklsp(g)t = lusp(g)/losp(g) (3)
where: wklsp(g)t – indicator of the class size in pri-

mary school or junior-high school in sta-
tistical year [person];

 lusp(g0) – amount of students in primary or 
junior-high school [person];

 losp(g) – amount of divisions in primary or 
junior-high school.

Because of the aim of this, which is to show 
the availability of educational services in spatial 
point of view, the following indicators of educa-
tional services on primary and junior-high school 
level were adopted:
 • the relative availability of educational services 

in 2014:
dwsp(g)2014 = posp(g)/pgn (4)

where:
 dwsp(g)t – indicator of the availability den-

sity of educational service in statistical 
year [-];

 posp(g) – total surface of educational facili-
ties area equal to 3km radius in terms of 
primary school and 4km radius in terms 
of junior-high school [km2];

 pgn – net area of the commune [km2] (as 
the net area of the commune, it was ad-
opted the territorial unit area decreased by 
a part of national park, located in specific 
commune)

 • the absolute availability of educational ser-
vices in 2014:

dbsp(g)2014 = ptzsp(g)/ptz (5)
where:

 dbsp(g)t – indicator of the absolute avail-
ability density of educational service in 
statistical year 2014 [-];



Journal of Ecological Engineering  Vol. 18(1), 2017

162

 ptzsp(g) – total surface of built-up areas lo-
cated in 3km radius maximum (in terms 
of primary school) and 4km radius (in 
terms of junior-high school) [km2];

 ptz – total surface of built-up and urban 
(residential) areas and agricultural lands 
(farm buildings) in the commune [km2], 
based on statistical data from 2014.

It should be emphasized, that adopted range 
of educational service support has been based on 
act – Educational law [Ustawa o systemie oświaty 
Art. 17.] which says that: public schools network 
organization should allow every child to fulfill the 
educational duty, and distance from school facil-
ity to child’s home mustn’t be greater than 3km 
– in terms of primary school students in class I-IV 
and 4km in terms of primary (in class V and VI) 
and junior-high school students.

In order to localize specific facilities, spatial 
information tool called Geoportal 2 has been used 
and address data included on the websites of spe-
cific communes. Designation of specific spatial 
parameters and numerical data elaboration in spa-
tial point of view was made using the LDB and 
ArcGis software and SQL language.

RESULTS AND DISCUSION

By analyzing changes that have occurred over 
the 10 years in the Biebrza National Park com-
munes in terms of sanitation, it should be noted 
that there is an improvement (Table 1). Spatial 
density indicator of water supply network wgwt 
and sewage wgkt system proves this statement. 
Trend change of indicator is positive or equal to 0 
(except Nowy Dwór commune in terms of water 
supply network, where the indicator is negative). 
Noticeable progress of water-sewage investments 
during 2004–2014 was in: Dąbrowa Białostocka, 
Suchowola and Jedwabne. In terms of water-
supply infrastructure length relative to built-up 
areas, the situation looked favorably (in terms of 
10 years) in communes: Nowy Dwór, Rajgród, 
Bargłów Kościelny, Grajewo, Sztabin; in terms of 
sewage system: Jaświły, Trzcianne, Goniądz and 
Rajgród. In the following administrative units, 
the situation worsened in terms of water-supply, 
between 2004–2009 and 2009–2014 in: Trzci-
anne, Jaświły, Radziłów and Wizna, but in Lipsk 
and Goniądz this aspect improved recently. Im-
proving the development of the sewage system in 
last five-year period can be seen in: Wizna, Lipsk, 

Sztabin and Radziłów. The stagnation in terms of 
sewage system infrastructure has been observed 
in Grajewo, Wizna and Bargłów Kościelny.

From the point of view of social sustainable 
development, the indicators of absolute avail-
ability of sewage system wdskt and water supply 
network wdswt seem to be much more important, 
because they reference to population serviced by 
this infrastructure. Those indicators are increas-
ing in a period of 10 years, although in Grajewo 
the situation in terms of sewage system is con-
stant (Table 1). Moreover, those indicators can 
show the efficiency of building water supply and 
in some way sewage systems through increase of 
the population, which have access to these ser-
vices and thus prove the rightness of investments 
localization. Dąbrowa Białostocka commune is a 
leader in terms of availability to sewage system, 
where over 44% of population is serviced. Aver-
age value of this indicator is between 20–30%. 
According to water supply the situation is much 
better. For example, in Bargłów Kościelny com-
mune, 89% of population is serviced. Not much 
less is in: Suchowola, Dąbrowa Białostocka, 
Nowy Dwór, Radziłów, Lipsk, Grajewo, Jaświły 
and Goniądz. In terms of availability to water 
supply, the worst are Jedwabne and Rajgród.

In the analyzed administrative units, the 
amount of junior-high schools is a very sta-
ble indicator, which has not changed in years 
2001–2014 in 13 of 14 communes. Only in Sz-
tabin Commune there an additional junior-high 
school has been created. Different situation is 
with primary schools whose number is decreas-
ing. Only in Suchowola, Wizna, Grajewo and 
Radziłów the number of these facilities has not 
been reduced since 2001. In other units, the count 
dropped mostly by 1–2 objects, but in Lipsk and 
Jaświły by 3, and Jedwabne up to 7 (Table 2).

It is clear that reducing the number of school 
facilities is determined by demographic condi-
tions, mostly by decreasing number of citizens. 
Given the indicator of class size wklsp(g)t, it must 
be concluded that curriculum standard in terms of 
class students has not worsened and even in most 
cases it has increased, both on primary and junior-
high school level (Table 2).

The major attempt of the conducted analy-
sis is to show the spatial availability of specific 
educational infrastructure objects after reform in 
1999 and entering the junior-high schools, but 
before returning of 8-class primary school. Small 
number of class, especially in primary schools, 
might not compensate the distance between chil-
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Table 1. Indicators of the availability of technical infrastructure in the BNP communes in years 2004, 2009, 2014

Commune Ptz 
[km2] Year Lmg 

[per] Tr
en

d Dskt 
[km]

Wgkt
[1/km] Tr

en
d Lmokt 

[per]
Wdskt      

[-] Tr
en

d Dswt 
[km]

Wgwt 
[10/
km] Tr

en
d Lmowt 

[per]
Wdswt      

[-] Tr
en

d

Dąbrowa 
Białostoc-

ka
14.87

2004 12939 -541 16.9 1.137 0.141 5611 0.434 0.001 209.8 1.411 0.156 10251 0.792 0.008
2009 12398 19 1.278 5399 0.435 233 1.567 9920 0.800

-344 0.377 0.006 0.131 0.0452014 12054 24.6 1.654 5314 0.441 252.5 1.698 10192 0.846

Nowy 
Dwór 6.55

2004 2966 -154 12.5 1.908 -0.229 668 0.225 0.002 87.7 1.339 0.255 2220 0.748 0.027
2009 2812 11 1.679 639 0.227 104.4 1.594 2180 0.775

-22 0.000 0.004 0.081 0.0062014 2790 11 1.679 645 0.231 109.7 1.675 2179 0.781

Suchowola 12.66

2004 7453 -325 17 1.343 0.237 1673 0.224 0.009 204.8 1.618 0.047 6345 0.851 0.017
2009 7128 20 1.580 1659 0.233 210.8 1.665 6189 0.868

-29 0.924 0.045 0.215 0.0062014 7099 31.7 2.504 1973 0.278 238 1.880 6209 0.875

Jedwabne 7.60

2004 5634 -171 6.4 0.842 0.026 902 0.160 0.017 30.9 0.407 0.008 1982 0.352 0.017
2009 5463 6.6 0.868 965 0.177 31.5 0.414 2015 0.369

15 0.197 0.039 0.518 0.0862014 5478 8.1 1.066 1181 0.216 70.9 0.933 2489 0.454

Wizna 7.53

2004 4361 -33 10 1.328 0.000 644 0.148 0.068 45.3 0.602 0.359 2228 0.511 0.081
2009 4328 10 1.328 934 0.216 72.3 0.960 2563 0.592

-163 0.558 0.015 0.000 0.0512014 4165 14.2 1.886 963 0.231 72.3 0.960 2678 0.643

Bargłów 
Kościelny 7.25

2004 5772 -126 9.4 1.297 0.000 593 0.103 0.011 213.7 2.948 0.012 5038 0.873 0.008
2009 5646 9.4 1.297 645 0.114 214.6 2.960 4971 0.880

54 0.000 0.010 0.131 0.0092014 5700 9.4 1.297 709 0.124 224.1 3.091 5071 0.890

Lipsk 7.91

2004 5724 -254 9.2 1.163 0.000 2030 0.355 0.004 79.2 1.001 0.000 3531 0.617 -0.096
2009 5470 9.2 1.163 1962 0.359 79.2 1.001 2849 0.521

-63 0.076 0.009 0.813 0.2112014 5407 9.8 1.239 1988 0.368 143.5 1.814 3955 0.731

Sztabin 11.01

2004 5503 -204 7 0.636 0.000 804 0.146 0.004 148 1.344 0.385 3192 0.580 0.036
2009 5299 7 0.636 795 0.150 190.4 1.729 3265 0.616

-54 0.082 0.046 0.010 0.0102014 5245 7.9 0.718 1028 0.196 191.5 1.739 3285 0.626

Grajewo 12.30

2004 6156 -102 1 0.081 0.000 130 0.021 0.000 177.6 1.444 0.089 3684 0.598 -0.069
2009 6054 1 0.081 128 0.021 188.6 1.533 3206 0.530

-70 0.000 0.000 0.074 0.2652014 5984 1 0.081 126 0.021 197.7 1.607 4757 0.795

Radziłów 8.20

2004 5142 -148 12.7 1.549 0.000 1027 0.200 0.015 76.2 0.929 0.300 4169 0.811 0.008
2009 4994 12.7 1.549 1075 0.215 100.8 1.229 4088 0.819

-86 1.512 0.056 0.004 0.0012014 4908 25.1 3.061 1330 0.271 101.1 1.233 4023 0.820

Rajgród 8.33

2004 5615 -177 6.5 0.780 0.312 1230 0.219 0.006 27.6 0.331 0.479 1474 0.263 0.118
2009 5438 9.1 1.092 1226 0.225 67.5 0.810 2068 0.380

-31 0.420 0.029 0.625 0.1672014 5407 12.6 1.513 1376 0.254 119.6 1.436 2957 0.547

Goniądz 10.91

2004 5253 -92 11.8 1.082 0.266 1035 0.197 0.012 66.5 0.610 0.000 3743 0.713 0.008
2009 5161 14.7 1.347 1079 0.209 66.5 0.610 3720 0.721

-90 0.321 0.070 0.035 0.0262014 5071 18.2 1.668 1415 0.279 70.3 0.644 3788 0.747

Jaświły 8.36

2004 5485 -221 10.4 1.244 0.538 898 0.164 0.039 125.7 1.504 0.197 3992 0.728 0.022
2009 5264 14.9 1.782 1068 0.203 142.2 1.701 3948 0.750

-110 1.794 0.097 0.001 0.0292014 5154 29.9 3.577 1545 0.300 142.3 1.702 4016 0.779

Trzcianne 10.06

2004 4737 -127 9.5 0.944 0.557 554 0.117 0.080 57.9 0.576 0.176 2946 0.622 0.054
2009 4610 15.1 1.501 864 0.187 75.6 0.751 3118 0.676

-122 0.805 0.089 0.000 0.0062014 4488 23.2 2.306 1238 0.276 75.6 0.751 3061 0.682



Journal of Ecological Engineering  Vol. 18(1), 2017

164

Table 2. Primary and junior-high school education in the BNP communes in 2001, 2004, 2009, 2014 

Commune Year Lsp 
[piece] Tr

en
d Lusp 

[per.] Tr
en

d Losp 
[piece] Tr

en
d Wklsp      

[per./ 
piece] Tr

en
d Lg [pie-

ce] Tr
en

d Lug 
[per.] Tr

en
d Log 

[piece] Tr
en

d Wklg      
[per./ 
piece] Tr

en
d

Dąbrowa 
Białostocka

2001 9 0 1540 -461 87 -24 17.7 -0.6 2 0 701 -59 29 -2 24.2 -0.4
2004 9 1079 63 17.1 2 642 27 23.8

-1 -284 -10 -2.1 0 -140 -5 -1.0
2009 8 795 53 15.0 2 502 22 22.8

0 -206 -1 -3.7 0 -174 -6 -2.32014 8 589 52 11.3 2 328 16 20.5

Nowy Dwór

2001 3 -1 338 -125 28 -16 12.1 5.7 1 0 145 -28 6 -1 24.2 -0.8
2004 2 213 12 17.8 1 117 5 23.4

0 -59 0 -5.0 0 -11 1 -5.7
2009 2 154 12 12.8 1 106 6 17.7

-1 -42 -6 5.7 0 -24 -2 2.82014 1 112 6 18.7 1 82 4 20.5

Suchowola

2001 5 0 803 -153 49 -17 16.4 3.9 1 0 344 -2 12 2 28.7 -4.3
2004 5 650 32 20.3 1 342 14 24.4

0 -201 0 -6.3 0 -29 -1 -0.3
2009 5 449 32 14.0 1 313 13 24.1

0 -37 -2 -0.3 0 -96 -3 -2.42014 5 412 30 13.7 1 217 10 21.7

Jedwabne

2001 9 -3 674 -248 48 -19 14.0 0.7 1 0 285 -38 12 -3 23.8 3.6
2004 6 426 29 14.7 1 247 9 27.4

-4 -95 -12 4.8 0 -46 0 -5.1
2009 2 331 17 19.5 1 201 9 22.3

0 -43 1 -3.5 0 -38 -2 1.02014 2 288 18 16.0 1 163 7 23.3

Wizna

2001 3 0 518 -117 37 -15 14.0 4.2 1 0 250 -23 10 -1 25.0 0.2
2004 3 401 22 18.2 1 227 9 25.2

0 -107 1 -5.4 0 -17 0 -1.9
2009 3 294 23 12.8 1 210 9 23.3

0 -68 -4 -0.9 0 -96 -3 -4.32014 3 226 19 11.9 1 114 6 19.0

Bargłów 
Kościelny

2001 6 0 655 -159 45 -11 14.6 0.0 1 0 291 -21 11 -1 26.5 0.5
2004 6 496 34 14.6 1 270 10 27.0

0 -87 -1 -2.2 0 -38 -1 -1.2
2009 6 409 33 12.4 1 232 9 25.8

-2 -36 -2 -0.4 0 -51 -1 -3.22014 4 373 31 12.0 1 181 8 22.6

Lipsk

2001 6 -1 736 -246 42 -14 17.5 0.0 1 0 302 10 12 8 25.2 0.8
2004 5 490 28 17.5 1 312 12 26.0

-1 -126 -7 -0.2 0 -85 -1 -5.4
2009 4 364 21 17.3 1 227 11 20.6

-1 -97 -4 -1.6 0 -61 -3 0.22014 3 267 17 15.7 1 166 8 20.8

Sztabin

2001 5 0 662 -190 42 -14 15.8 1.1 1 1 293 -31 13 -1 22.5 -0.7
2004 5 472 28 16.9 2 262 12 21.8

-1 -140 -5 -2.5 0 -22 0 -1.8
2009 4 332 23 14.4 2 240 12 20.0

0 -44 0 -1.9 0 -78 -3 -2.02014 4 288 23 12.5 2 162 9 18.0

Grajewo

2001 3 0 582 -128 30 -9 19.4 2.2 1 0 221 36 8 2 27.6 -1.9
2004 3 454 21 21.6 1 257 10 25.7

0 -92 -2 -2.5 0 -40 -1 -1.6
2009 3 362 19 19.1 1 217 9 24.1

0 -33 0 -1.8 0 -54 -2 -0.82014 3 329 19 17.3 1 163 7 23.3

Radziłów

2001 5 0 585 -147 39 -7 15.0 -1.3 1 0 286 -37 12 -1 23.8 -1.2
2004 5 438 32 13.7 1 249 11 22.6

0 -120 -3 -2.7 0 -38 -1 -1.5
2009 5 318 29 11.0 1 211 10 21.1

0 -35 -3 -0.1 0 -66 -4 3.12014 5 283 26 10.9 1 145 6 24.2

Rajgród

2001 6 -1 622 -166 56 -24 11.1 3.2 1 0 249 19 11 -1 22.6 4.2
2004 5 456 32 14.3 1 268 10 26.8

0 -96 -3 -1.7 0 -85 -2 -3.9
2009 5 360 29 12.4 1 183 8 22.9

0 -65 -3 -1.1 0 -44 -2 0.32014 5 295 26 11.3 1 139 6 23.2

Goniądz

2001 6 0 621 -215 41 -9 15.1 -2.4 1 0 263 6 9 1 29.2 -2.3
2004 6 406 32 12.7 1 269 10 26.9

-2 -104 -9 0.4 0 -90 -2 -4.5
2009 4 302 23 13.1 1 179 8 22.4

-1 -29 -5 2.0 0 -53 -2 -1.42014 3 273 18 15.2 1 126 6 21.0

Jaświły

2001 5 0 658 -169 44 -16 15.0 2.5 1 0 296 -28 12 0 24.7 -2.4
2004 5 489 28 17.5 1 268 12 22.3

-3 -156 -10 1.0 0 -30 -2 1.5
2009 2 333 18 18.5 1 238 10 23.8

0 -68 0 -3.8 0 -96 -4 -0.12014 2 265 18 14.7 1 142 6 23.7

Trzcianne

2001 5 0 593 -184 46 -13 12.9 -0.5 1 0 242 -14 9 2 26.9 -6.2
2004 5 409 33 12.4 1 228 11 20.7

0 -118 -6 -1.6 0 -56 -2 -1.6
2009 5 291 27 10.8 1 172 9 19.1

-2 -57 -7 0.9 0 -42 -3 2.62014 3 234 20 11.7 1 130 6 21.7
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dren’s home and school. Table 3 presents indica-
tors of the relative dwsp(g)2014 and absolute dbsp(g)2014 
availability of educational services in 2014.

The relative availability is greater than abso-
lute in 11 BNP communes. This means that edu-
cational facilities service area covers large part of 
the commune, not including BNP area, but those 
objects location are not appropriate in terms of ru-
ral villages location. Only in Bargłów Kościelny, 
Lipsk and Sztabin real availability to educational 
services, which means the village layout in terms 
of school service range, is favorable from relative 
availability (Figure 1).

CONCLUSION

On the basis of the typology of communes 
nearby the national park [Podawca 2014] in terms 
of direct availability to sanitation, it must be con-
cluded that BNP communes are similar.

Water availability for inhabitants from wa-
ter supply network has been evaluated posi-
tively. In 4 communes (Suchowola, Dąbrowa 
Białostocka, Bargłów Kościelny, Radziłów), 
the availability is on a very good level (>80%), 
good in 8 communes (Goniądz, Nowy Dwór, 
Wizna, Lipsk, Sztabin, Grajewo, Jaświły, Trz-
cianne), and only in 2 on a medium level (Jed-
wabne, Rajgród). In the last decade, trend for 
both water supply density and percent of ser-
viced inhabitants have been increasing, which 
can be seen through improvement of availabil-
ity in 6 of 14 communes.

The situation is different in the case of the 
availability to sewage system. In 3 communes: 
Bargłów Kościelny, Sztabin and Grajewo, it has 
been assessed below 20%. The largest group is 
determined by communes, where 20 to 40% of 
the population has access sewage system. These 
are: Nowy Dwór, Suchowola, Lipsk, Rajgród, 
Jedwabne, Wizna, Radziłów, Goniądz, Jaświły 
and Trzcianne. In case of last 8 one can observe 
some improvement. Population service in these 
units must be considered as unsatisfactory state, 
though. Only in Dąbrowa Białostocka, availabil-
ity to sewage system can be considered on the 
medium level, which is over 44%.

The educational services availability areas, 
measured within a circle having a radius equal 
to 3-kilometers for primary schools and 4-km for 
junior-high schools, should be related to residen-
tial and farm buildings in these parts of the com-
munes which are located outside of the Biebrza 
National Park and to location of and it was con-
cluded that because of communes’ agricultural 
nature, the relative availability indicator for edu-
cational services can be considered satisfactory 
if it exceeds 60%. Unfortunately, only Dąbrowa 
Białostocka and Radziejów fulfill this condition 
for primary schools, and none of the communes 
for junior-high schools. The average for primary 
schools service, is on 40–60% level and it oc-
curs in: Suchowola, Bargłów Kościelny, Rajgród, 
Goniądz. For junior-high schools this level is only 
in Nowy Dwór. In other communes, the relative 
availability indicator is below 40%, which must 
be considered as disappointing.

Table 3. Indicators of the spatial availability of primary and junior-high schools in the BNP communes

Commune pg [km2] pPNg 
[km2]

pgn 
[km2]

posp2014 
[km2]

dwsp2014 
[-]

pog2014 
[km2]

dwg2014 
[-] ptz [km2] ptzsp2014 

[km2]
dbsp2014 

[-]
ptzsg2014 
[km2]

dbg2014 
[-]

Dąbrowa 
Białostocka 263.84 18.43 245.41 176.87 0.72 82.77 0.34 14.87 8.68 0.58 4.69 0.32

Nowy Dwór 121.14 1.71 119.43 29.58 0.25 49.86 0.42 6.55 1.11 0.17 1.34 0.20
Suchowola 255.7 31.32 224.38 126.28 0.56 56.70 0.25 12.66 4.68 0.37 2.36 0.19
Jedwabne 159.21 3.26 155.95 52.63 0.34 50.33 0.32 7.60 2.25 0.30 1.83 0.24
Wizna 133.38 0.25 133.13 46.86 0.35 41.22 0.31 7.53 1.09 0.14 1.32 0.18
Bargłów 
Kościelny 187.81 2.81 185 110.25 0.60 47.65 0.26 7.25 5.92 0.82 2.10 0.29

Lipsk 184.21 17.56 166.65 66.07 0.40 31.11 0.19 7.91 4.24 0.54 2.16 0.27
Sztabin 363.11 55.59 307.52 87.84 0.29 69.92 0.23 11.01 4.61 0.42 4.12 0.37
Grajewo 308.22 9.72 298.5 84.05 0.28 40.87 0.14 12.30 2.58 0.21 0.77 0.06
Radziłów 199.54 41.77 157.77 114.24 0.72 50.70 0.32 8.20 3.99 0.49 1.90 0.23
Rajgród 207.26 14.66 192.6 97.2 0.50 44.29 0.23 8.33 3.99 0.48 1.51 0.18
Goniądz 376.58 217.87 158.71 72.24 0.46 38.06 0.24 10.91 3.53 0.32 2.42 0.22
Jaświły 175.49 11.89 163.6 57.62 0.35 49.82 0.30 8.36 2.49 0.30 1.33 0.16
Trzcianne 331.87 165.39 166.48 66.26 0.40 47.88 0.29 10.06 2.79 0.28 2.01 0.20
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The absolute availability of educational ser-
vices, which is assessed in terms of location of 
rural areas in availability circle, is considered to 
be more important factor. In case of junior-high 
school service, there have been selected only two 
groups of communes: 
 • with very poor absolute availability (Nowy 

Dwór, Jaświły, Suchowola, Trzcianne, Wizna, 
Grajewo, Rajgród);

 • with unsatisfactory absolut availability 
(Dąbrowa Białostocka, Bargłów Kościelny, 
Lipsk, Sztabin, Radziłów, Goniądz, Jedwabne).

According to primary schools service in the 
BNP communes, 3 groups have been identified:
 • with very poor absolute availability (Nowy 

Dwór, Wizna);
 • with unsatisfactory absolute availability 

(Suchowola, Jedwabne, Grajewo, Goniądz, 
Jaświły, Trzcianne);

 • with satisfactory absolute availability 
(Dąbrowa Białostocka, Bargłów Kościelny, 
Lipsk, Sztabin, Radziłów, Rajgród).

The analyzed communes are a specific ex-
ample of units where one can find dependence 
between natural and infrastructural aspects. Prop-
er spatial planning for those two systems is the 

„common denominator”. In communes located in 
national parks, as the complex objects, complex 
socio-economic phenomena that create certain ar-
rangements or spatial concentrations, which are 
the result of cause-effect dependency often occur. 
It should be emphasized, that generally in the BNP 
communes, factors of sustainable development 
such as water supply infrastructure service are 
on satisfactory level; sewage infrastructure ser-
vice on poor level; spatial availability for primary 
schools on medium level, and spatial availability 
for junior-high schools is under satisfying level.

REFERENCES

1. Bański J., Stola W. 2002. Przemiany struktury 
przestrzennej i funkcjonalnej obszarów wiejskich 
w Polsce. Komisja Obszarów Wiejskich PTG, 
PAN IGiPZ. Studia Obszarów Wiejskich, t. 3.

2. Batelaan O., Okruszko T., Wassen M. J., Van Loon 
A., Anibas C., Verbeiren B., Dams J., Chromański 
J., Grygoruk M., Mirosław D., Opdekamp W., El 
Kahloun M., Bal K., Meire P., De Doncker L., 
Troch P., Verhoeven R., Penning E. 2009. Biebrza 
ecohydrological research experiences: embracing 
the science of place. 2nd International Multidis-
ciplinary Conference on Hydrology and Ecology: 
Ecosystems Interfacing with Groundwater and 

Figure 1. Spatial availability of the educational services in BNP communes



167

Journal of Ecological Engineering  Vol. 18(1), 2017

Surface Water, 20–23 April, Vienna, Austria.
3. Batyk I., 2012. Tourist management of protected 

areas – the case of Biebrza National Park, Infra-
structure And Ecology Of Rural Areas, Nr 2/
III/2012, Polska Akademia Nauk, oddział w Kra-
kowie, 207–216.

4. Bołtromiuk A. 2001. Rozwój funkcji turysty-
cznej na terenie Biebrzańskiego Parku Nar-
odowego. [w:] Sadowska-Snarska C. (red.) 2001. 
Społeczno-gospodarcze aspekty funkcjonowania 
Biebrzańskiego Parku Narodowego. Studia Re-
gionalne. Central & Eastern Europe Regional 
Studies, 4, 137–159.

5. Borys T., 1999. Wskaźniki ekorozwoju. Wydawnic-
two Ekonomia i Środowisko, Białystok.

6. Chmielewski T.J., 2001. System planowania przestr-
zennego harmonizującego przyrodę i gospodarkę, 
Wydawnictwo Politechniki Lubelskiej, Lublin.

7. Grygoruk M., Mirosław-Świątek D., Chrzanowska 
W., Ignar S., 2013. How much for water? Eco-
nomic assessment and mapping of floodplain water 
storage as a catchment-scale ecosystem service of 
wetlands, Water 2013, 5(4), 1760–1779.

8. Kapusta F., 2012. Poziom infrastruktury technic-
znej i społecznej jako indykator i stymulator ro-
zwoju regionalnego, Nierówności Społeczne a 
Wzrost Gospodarczy, Uniwersytet Rzeszowski, nr 
29/2012, 315–325.

9. Kaznowska E., 2006. Charakterystyka susz hy-
drologicznych na przykładzie wybranych rzek 
północno-wschodniej części Polski, Infrastruktura 
i Ekologia Terenów Wiejskich Nr 4/2/2006, Polska 
Akademia Nauk, Oddział w Krakowie, 51–59.

10. Kiniorska I., 2007. Warunki życia na obszarach 
wiejskich województwa świętokrzyskiego, In-
frastruktura i Ekologia Terenów Wiejskich, Nr 
1/2007, PAN, Oddział w Krakowie, 113–123.

11. Kłos L., 2012. Wpływ infrastruktury technicznej na 
atrakcyjność obszarów wiejskich w: Uwarunkowania 
konkurencyjności przedsiębiorstw i gospodarki w 
XXI wieku, Studia i Prace Wydziału Nauk Ekonom-
icznych i Zarządzania Nr 25, Zeszyty Naukowe Uni-
wersytetu Szczecińskiego nr 730, Szczecin.

12. Kocur-Bera K. 2011. Rozwój infrastruktury na 
przykładzie wybranych gmin wiejskich, Infra-
struktura i Ekologia Terenów Wiejskich Nr 1/2011, 
PAN, Oddział w Krakowie, 29–37.

13. Leończuk K. i in., 2015. Diagnoza społeczna ob-
szaru 12 gmin skupionych w Lokalnej Grupie 
Działania Fundacja Biebrzańska. Raport ewalua-
cyjny, LGDFB, Białystok.

14. Mastalska-Cetera B., 2007. Obszary chronione, 
szansa i zagrożenie dla rozwoju obszarów wiejs-
kich. In: Grykień S., Hasiński W. (Eds) Przyrod-
nicze uwarunkowania rozwoju obszarów wiejs-
kich. Studia obszarów wiejskich. PAN Instytut 
Geografii Zagospodarowania Przestrzennego, 
Warszawa, t. 12.

15. Okruszko T., Mioduszewski W., 2004. Problemy 
gospodarki wodnej na obszarze Biebrzańskiego 

Parku Narodowego. Zeszyty naukowe Komitetu 
„Człowiek i Środowisko” PAN, 2004, 38, 215–223.

16. Pawłat-Zawrzykraj A., Podawca K., 2011. Sustain-
able social development of municipalities located 
in national park and their environmental protec-
tion. Ecological Questions 2011, Vol. 15, 81–90.

17. Podawca K., 2014. The analysis of sanitation ser-
vices variation for communes under influence of 
national parks, Infrastructure And Ecology of Ru-
ral Areas, Nr III/1/2014, Polska Akademia Nauk, 
oddział w Krakowie, 985–999.

18. Podawca K., 2015. The analysis of socio-spatial avail-
ability of gas pipeline infrastructure for communes lo-
cated in the impact zone of national parks. Economic 
and Regional Studies 2015, t. 8, nr 2, 67–79.

19. Ptaszycka-Jackowska D., Baranowska-Janota 
M., 1996. Przyrodnicze obszary chronione –
możliwości użytkowania. Instytut Gospodarki 
Przestrzennej i Komunalnej, Warszawa.

20. Rakowska J., Wojewódzka-Wiewiórska A., 2010. 
Zróżnicowanie przestrzenne obszarów wiejskich w 
Polsce – stan i perspektywy rozwoju w kontekście 
powiązań funkcjonalnych, Ministerstwo Rozwoju 
Regionalnego, Warszawa.

21. Rakowska J., 2013. Klasyfikacja obszarów – kryte-
ria, definicje, metody delimitacji. Studium metody-
czno-statystyczne. Wieś Jutra, Warszawa.

22. Rosner A. (red), 2007. Zróżnicowanie poziomu ro-
zwoju społeczno-gospodarczego obszarów wiejs-
kich a zróżnicowanie dynamiki przemian. Proble-
my rozwoju wsi i rolnictwa. Instytut Rozwoju Wsi 
i Rolnictwa PAN, Warszawa.

23. Rosner A. (red.), 1999. Typologia wiejskich ob-
szarów problemowych, Polska Akademia Nauk-
Instytut Rozwoju Wsi i Rolnictwa, Warszawa.

24. Sadowska-Snarska C. (red.) 2001. Społeczno-
gospodarcze aspekty funkcjonowania Biebrzańskiego 
Parku Narodowego. Studia Regionalne. Central & 
Eastern Europe Regional Studies, 4, 1–316.

25. Siemiński J.L., 1992. Zróżnicowania infrastruk-
tury obszarów wiejskich, Polska Akademia Nauk-
Instytut Rozwoju Wsi i Rolnictwa, Warszawa.

26. Stola W. 1987. Klasyfikacja funkcjonalna obszarów 
wiejskich Polski. PAN Instytut Geografii Zagospo-
darowania Przestrzennego, Ossolineum, Wrocław.

27. Ustawa o systemie oświaty z dnia 7 września 1991 r. 
[Dz.U. 1991 Nr 95 poz. 425 z późn. zm.] - stan 
prawny na 30.03.2016.

28. Wasiluk A, Wojsławowicz A. 2013. Funkc-
jonowanie publicznej infrastruktury technicznej 
w opinii badanych mieszkańców gminy miejskiej 
Grajewo. Wybrane aspekty, Economics and Man-
agement – 1/2013, 145–157.

29. Zielińska A., 2006. Wykorzystanie wielowymiar-
owej analizy porównawczej dla obszarów przyrod-
niczo cennych według wskaźników ekorozwoju 
w: Regionalne studia ekologiczno-krajobrazowe, 
Problemy Ekologii Krajobrazu (red. Richling A., 
Stojek B., Strzyż M., Szumacher I., Świercz A.), 
tom XVI/2, Warszawa, 117–123.


