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ABSTRACT.A generalized conceptual scheme of the hydrogeological conditions in the region of the Krasnovo thermomineral field is developed. This concept is 
implemented in a three-dimensional model of the flow structure. The modeled area includes the upper part of the thermomineral reservoir to a depth of 400 m and 
covers a territory of about 72 km2. Within these boundaries four hydrogeological units are determined: a fault-fissure conductive complex, a fractured poor water-
bearing complex, a fault-drainage spring complex, and a Quaternary-Neogeneaquifer complex. The developed flow model is used to calculate the water balance 
revenue and expenditure elements for the fault-fissure complex and for the spring complex. The obtained model solutions are used as a base for the performed 
quantitative assessment of the Krasnovo field water resources. The boundaries of the sanitary protection zone around the existing facilities for extraction of thermal 
mineral waters are determined. The computer programs Modflow and Modpath are used. 
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МАТЕМАТИЧЕСКИ ФИЛТРАЦИОНЕН МОДЕЛ НА ТЕРМОМИНЕРАЛНО НАХОДИЩЕ КРАСНОВО (ЮЖНА БЪЛГАРИЯ) 
Николай Стоянов1, Стефан Зейнелов1 
1Минно-геоложки университет “Св. Иван Рилски”, София 1700;nts@mgu.bg 
 
РЕЗЮМЕ. Разработена е обща концепция за хидрогеоложките условия в района на термоминерално находище Красново. Концептуалната схема е 
имплементирана в тримерен математически модел на филтрационното поле. Моделната област обхваща подповърхностното пространство във водосбора 
на находището на територия с площ около 72 km2 и до дълбочина около 400 m. В тези граници са детерминирани четири хидрогеоложки единици - 
разломно-пукнатинен проводящ комплекс; пукнатинен слабоводоносен комплекс; разломно-дренажен изворен комплекс и кватернер-неогенски водоносен 
комплекс. С филтрационния модел са изчислени приходните и разходните елементи от водния баланс на разломно-пукнатинния проводящ комплекс и 
разломно-дренажния изворенкомплекс. Въз основа на моделните решения е направена количествена оценка на водните ресурси на находище 
Красново.Определена е санитарно-охранителната зона около действащите съоръжения за добив на термоминерални води. Използвани са компютърните 
програми Modflow и Modpath. 
 
Ключови думи: хидрогеоложки модел, ресурси на минерални води,термоминерално находище, воден баланс 

 
Introduction 
 

One of the areas rich in thermal mineral water in Bulgaria is 
the Sredna gora thermomineral water-bearing system, formed 
in the deep parts of the granite-gneiss massif of Sashtinska 
Sredna gora (Figure 1). Separate parts of this system are the 
thermal mineral fields Hissarya, Pesnopoy, Krasnovo, Strelcha 
and Banya (Panagyurishte), where some of the most famous 
national balneological centers are built. The listed fields have 
been known and used since ancient times, and in the last 100-
150 years they have been increasingly exploited and 
thoroughly researched. Detailed data and different estimates of 
the genesis, water and heat resources, chemical composition, 
yield and use of the thermal mineral waters are presented in a 
large number of monographs, articles, scientific reports and 
notes. Systematic information on the thermal system and its 
composite fields is contained in a number of summary reports 
(Азманов, 1940; Щерев, 1964; Петров и др., 1970, 1998; 
Benderev et al., 2016; Pentcheva et al., 1997, and others).  

 
The schemes and resource assessments, presented in 

various information sources for the Krasnovo field are too 
general, mainly based on data on the flow rate of the drainage 

water facilities, without taking into account, analyzing and 
assessing the characteristics of the composite and boundary 
hydrogeological units, the hydraulic connections and the water 
exchange between them, the influence of the boundary 
conditions and possible external impacts, the flow structure, 
the water budget, the boundaries of the sanitary-protection 
zones (SPZ), etc. In fact, there are similar deficiencies in the 
published data about most of the thermal fields and 
manifestations of the Sredna gora thermomineral water-
bearing system. 

 
For a detailed, well-grounded and more precise assessment 

of the water budget, a three-dimensional (3D) model of the 
Krasnovo field was developed using Modflow program. Based 
on the model solutions, the flow structure is determined, the 
elements of the water budget are calculated and the local and 
regional resources of the thermal-mineral waters are 
estimated. Using the Modpath program, the boundaries of the 
SPZ around the exploited water sources are defined. 
Publications and archive sources for the area of the 
thermomineral field (Христова, 1961; Щерев, 1964; Петров и 
др., 1970, 1998; Пенчев, 1999) were also used. 
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