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In 2012, the hydrogeological model (HM) of Latvia has been established, by the Environment Modelling Centre team of Riga Technical University, as an element of the Latvian shared environmental information system [1]. The 3D –body of the geological environment to be modeled is represented by 951(601(25 finite difference grid which plane approximation step is 500 meters. HM is established in the framework of the commercial program Groundwater Vistas (GV) which includes the worldwide used MODFLOW system for running the model. As initial information for creating the model serves a set of digital maps (elevations of geological layer surfaces, permeability of layers, boundary conditions, etc.). Elements of hydrographical network (rivers, lakes, Baltic sea) and the digital relief map serve as boundary conditions. The map is applied on the HM top surface. The digital relief controls infiltration flow through the aeration zone and also accounts for embedding in HM lakes and areas of Baltic sea [2]. Although, rivers and lakes (see Fig.1.) are included in the relief, rivers are also joined with HM layers, as universal boundary conditions of the GV system. This kind of boundary conditions includes not only river water levels but also river bed conductivity elements. The elements account for “strength” of HM contact with a river. Because most of geological layers of Latvia are outcropping, a river, on its run, can be joined with different layers. For example, the river Gauja runs through the Quaternary, the lower and upper Devonian layers (Fig. 2.). Hence, about 200 larger rivers of Latvia are included in HM (Fig. 1.), no modeler is able to join them properly with a model. For this reason, it was necessary to develop a special software tool for accomplishing this task. This program performs two steps:

· finds aquifers with which a river must be joined;
· if a river runs through a valley that contains aquitards located above the river, their permeability is considerably increased; in this way, the stage of river is opened for a water flowing into the river from above.

To carry out the first step, elevations of a river long line profile are compared with surfaces of geological layers. If a river stage lies within an aquifer, the stage must be joined with the aquifer. When the right aquifer is found, for the current river stage, the program performs the second step by founding set of aquitards which permeability must be increased. 

The program prepares data files that are used for entering data of rivers into HM. Due to this special software tool, reliability of the HM contacts with a set of rivers has been improved considerably.
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Fig. 1. Set of rivers and lakes included in HM
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Fig. 2. Vertical cross section along the Gauja river
This publication is a part of the Project (agreement Nr.2010/0220/2DP/2.1.1.1.0/10/APIA/VIAA/011) entitled Creating of hydrogeological model of Latvia to be used for management of groundwater resources and for evaluation of their recovery measures. The Project is being co-financed by the European Regional Development Fund. 
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