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system`s (GIS`s) algorithm to extract the river basins boundaries based on the open digital 
elevation model (DEM) SRTM HydroSHEDS. It will be the first time in Ukraine, when obtained 
GIS layers of the delineation will be freely available for verification and discussion. 
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Глотка Д. В. Усовершенствование карты гидрографического районирования 
территории Украины на основе SRTM HydroSHEDS. Для создания национальной 
инфраструктуры пространственных данных (НИПД) Украины необходима кооперация 
между отраслевыми специалистами для работы над отдельными тематическими блоками 
геоданных. В 2013 году представлена методика и карта гидрографического 
районирования территории Украины [1], которые являются фундаментом для развития 
гидрографического блока. В статье предложено использовать автоматизированный 
алгоритм получения границ басcейнов рек в геонформационных системах (ГИС) на 
основе открытой цифровой модели рельефа (ЦМР) SRTM HydroSHEDS. Полученные ГИС 
слои районирования будут впервые в Украине выложены в свободный доступ для 
верификации и дискуссии. 

Ключевые слова: инфраструктура  геопространственных данных, 
гидрографическое районирование, D8, SRTM. 
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Introduction. Contemporary management of urban natural environment, 

especially while preserving the rules of sustainable development, needs a profound and 
multidirectional evaluation of the state of its preservation, defining the real and potential 
threats, as well as the acquaintance of the forms and ways of its protection. For this 
purpose a numerous scientific works and publications resulting from existing law 
regulations are being worked out. Identification of those contemporary and archival 
works, including cartographic materials, can lead to identification of the most important 
threats of the urbanized area. This type of analysis was performed on example of 
Kielce, in addition to individual components of its natural environment. In the analyzed 
area those components are exceptionally well recognized, in particular in publications 
from the last 20 years. Problems concerning geology and terrain relief have been 
described by R. Cywicki (1990), M. Hojny-Kołos (2002), M. Studencki (2006), B. 
Jaśkowski et al. (2008), A. Barbacki et al. (2009) and T. Ciupa (2009a), Wałek (2012, 
2014b), Ciupa and Wałek (2013). Soils condition have been analyzed by A. Świercz 
(2005), T. Ciupa and T. Biernat (2006), et al. The works of G. Żarnowiecki and G. 
Szałach (2001), H. Olszewski (2006), M. Kwinkowski et al. (2007) and U. Chmura et al. 
(2010) describe topoclimatical and aerosanitary conditions of the area. State, threats 
and protection of surface waters have been undertook by E. Bezak-Mazur et al. (2001), 
T. Biernat et al. (2004, 2007a), T. Ciupa (2009b), M. Janiszewska (2010), R. Woźniak et 
al. (2010), Wałek (2014a), and groundwater by J. Prażak (1994, 1997), J. Prażak and 
K. Janecka-Styrcz (2007), Jakość… (2011) and others. Investigation results concerning 
flora and fauna preservation and biodiversity were presented by E. Bróż and B. 
Maciejczak (1991), J. Wypiórkiewicz (2005), J. Barga-Więcławska (2006), K. Zarzycki 
and Z. Szeląg (2006), B. Maciejczak (2008) and A. Przemyski (2009). Moreover, a 
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number of valuable publications in form of monographs describing various aspects of 
the city’s environment have been made in recent years – T. Ciupa (2009a), B. 
Szulczewska et al. (2009), M. Jóźwiak et al. (2010), T. Ciupa et al. (2011). 

The aim of this paper is the identification of natural environment characteristics in 
Kielce and resulting from it conditions of environmental threats. 

To solve this problem a query of available scientific publications (in form of text 
and cartographic materials), archival works (including implementation works), and  law 
regulations have been made. After the verification of collected materials, further 
analysis was based on more than 200 publications. Their list is available in T. Ciupa et 
al. (2011). The results of performed analysis, including features of natural environment 
and its problems, which often take form of threats are in simplified form presented in 
Table 1. 

Study area. Kielce is a capital city of Świętokrzyskie Voivodeship in central 
Poland. It covers an area of 109.45 km2. According to statistics from Central Statistical 
Office in 31.12.2013 almost 200,000 citizens lived in the city. This puts Kielce on 17-th 
position among Polish cities (http://www.stat.gov.pl/bdl). Kielce are located on the 
metropolis list in the most important, long-term strategic document concerning land 
management and planning in Poland (Koncepcja… 2011). It states that contemporary 
structure of local economics has remarked influence on forming of environmental 
problems existing now and on environmental policy in the future.  

Kielce, in contrast to other Polish cities with over than 100,000 inhabitants, 
distinguishes by big contribution of protected areas within its borders. In that respect 
they lead among Polish cities. From among 10 environment protection forms mentioned 
in the law enactments (Ustawa… 2004), there are 8 in Kielce. Noticeable involvement of 
the city authorities in environment protection issues does not eliminate all environmental 
problems in the city, which is pointed out by the following identification. 

Results. Natural environment characteristics of Kielce, along with formulated 
problems are presented in Table 1. Presently the most existing environmental problems 
in Kielce are connected with the aquatic environment, later biosphere, atmosphere, 
lithosphere and pedosphere.  

In addition to surface waters those problems are connected with: heavy load of 
running waters with non-cleared stormwater and partly industrial and communal 
sewages; increase of surface runoff as a reason of impermeable areas growth; flooding 
of lower road segments; very short concentration time of high flood waves causing flood 
risk, mainly in the Silnica river valley; quality and quantity degradation of groundwater in 
the area of major groundwater reservoir; lack of hydrometric observations. 

Problems and threats to the biosphere are mainly connected with: direct  
proximity to building infrastructure; pollutants emissions; fragmentation and diversity of 
land ownership which causes interruptions in ecological corridors and their durability; 
forests, meadows and peat bogs degradation; reducing of wild animals natural habitats; 
insufficient revitalization of the green areas in the city. 

According to the atmosphere threats in the area of Kielce we can distinguish: air 
pollution from industries, road traffic and housing emission along with limited ventilation 
of the city; noise pollution; increase in high rainfalls frequency due to existence of 
spreading urban heat island. 

Diverse terrain lithology determines variable ground bearing capacity which 
influences building infrastructure. In the areas of some tectonic faults an increased 
concentration of radionuclides have been registered. Land relief creates natural barriers 
in the city development, also causing fast surface runoff to flow through the city center. 
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 Existing pedospherical problems in Kielce are similar to those in other big cities: 
natural soil cover degradation; spreading of impermeable areas (which covers soils and 
plants); heavy metals, oil derivatives and salt contamination.   

Conclussion. The article demonstrates that in the area of Kielce, as a reason of 
imposition of various natural and anthropogenic conditions a very diverse and 
complicated geoecosystem exists. 

Deep and multidirectional analysis of natural environment conditions in Kielce 
allowed to evaluate its existing and potential contemporary threats. Furthermore it 
enabled to formulate problematic issues whose solution is important to efficient 
functioning of the city. In result 38 groups of problems in the scope of 5 natural 
environment components have been distinguished. Most of them (15, which is 40%) are 
connected with hydrosphere, where 11 concerns surface waters and 4 groundwater. 
The analysis shows that aquatic environment problems are the most important to Kielce 
and are also the most urgent to solve. 

Detailed identification of problems concerning natural environment and its threats 
is necessary to precise formulate tasks, postulates, desiderata and recommendations 
for the purpose of local environmental protection programs creation. This way of dealing 
with environmental issues in land management practices could lead to improvements in 
environment state and its efficiency, and indirectly to improve the quality of citizens life. 
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Ciupa T., Suligowski R. Natural environment of Kielce city (Poland) – state, threats 
and protection. In this study the identification and analysis of major environmental issues in 
Kielce with two hundred thousand inhabitants have been made. Simultaneously, the most 
important and urgent environmental problems of the city have been indicated. For this purpose, 
the inquiry of the available scientific studies (textual and cartographic), archival elaborations, 
including implementation ones, as well as acts of law have been performed. 

Contemporary natural environment management in Kielce, especially while preserving 
the rules of sustainable development, requires a profound and multidirectional evaluation of the 
state of its preservation, defining the real and potential threats, as well as the acquaintance of 
the forms and ways of its protection. It is particularly important in urbanized areas, which are 
characterized by extremely wide spatial differentiation of geosystems. 

Keywords: natural environment characteristics, threats, urban area. 
Цюпa Т., Суліґовскі Р. Природне середовище міста Кєльце (Польща) –стан, 

загрози і захист. У дослідженні визначені та проаналізовані основні екологічні проблеми 
в Кєльцах з населенням близько двісті тисяч жителів. Також вказані найбільш важливі та 
нагальні екологічні проблеми міста. Для цього використані існуючі наукові дослідження 
(текстові та картографічні), архівні розробки, а також законодавчі акти.  

Сучасне управління природним середовищем в місті Кєльце, особливо при 
дотриманні законів сталого розвитку, вимагає глибокої і різнобічної оцінки його сучасного 
стану, визначення реальних і потенційних загроз, а також визначення способів його 
захисту. Це особливо важливо в урбанізованих районах, які характеризуються 
надзвичайно широкою просторовою диференціацією геосистем.  

Ключові слова: характеристики природного середовища, загрози, міська територія. 
Цюпa Т., Сулиговски Р. Окружающая середа города Кельце (Польша) - 

состояние, угрозы и защита. В исследовании определены и проанализированы 
основные екологические проблемы в городе Кельце с почти двухсоттысячным 
населением. Также указаны наиболее важные и  актуальные экологические проблемы 
города. Для этого использованы имеющиеся научные исследования (текстовые и 
картографические), архивные разработки, а также законодательные акты.  

Современное управление окружающей средой в городе Кельце, особенно с учётом 
законов устойчивого развития, требует глубокой и разносторонней оценке ее 
современного состояния, определение реальных и потенциальниы угроз, а также 
способов ее защиты. Это особенно важно в урбанизованых районах, которые 
характеризуются чрезвычайно широкой просторантсвенной дифференциацей геосистем.  

Ключевые слова: характеристики окружвющей среды, угрозы, городские 
территории. 
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