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In 2012, the regional hydrogeological model (HM) of Latvia has been completed by Riga Technical University. HM covers 475km(300km area (Fig. 1.). It includes the territory of Latvia, the Gulf of Riga (active zone) and border areas of neighbouring countries (passive zone). The both zones are separated by the 4km vide border. Steady state HM simulates the active groundwater zone that contains drinking groundwater resources for Latvia. HM includes 25 geological layers. The plane approximation step of HM is 500 metres [1].

The HM body is enveloped by its top and bottom surfaces, but HM outer vertical sides are constituted by the shell. On all HM outer surfaces, piezometric boundary conditions are fixed. On the HM top and bottom surfaces, accordingly, the relief (ground surface elevations) and the Pernava aquifer D2pr head distribution maps are used, as boundary conditions. The relief map also represents the geometrical top surface of HM.
Initially, the HM shell surface acts as an impermeable barrier for a groundwater trans-boundary flow, because, outside the HM body, the area of HM inactive zone is located. To overcome this drawback, the distribution of boundary conditions for the HM shell must be found. The distribution are set on the middle line of the HM border-zone where the real values of trans-boundary flows for aquifers must be recovered (Fig.1.). 
The unknown head distribution for the HM shell has been found by enlarging (100-1000) fold hydraulic conductivity of the shell. Then the shell acts like the 3D- interpolation device that provides the needed boundary condition, as a result found by HM itself. When the result is fixed, as the boundary condition, conductivity of the shell must be restored to the normal one. 

The infiltration flow passing through the HM top surface is the most important model parameter that fully controls results provided by HM. The task of obtaining the right infiltration flow is the extremely difficult one, if customary methods of modeling are used. For the regional model of Latvia that covers large area, intensively and direction of the infiltration flow are changing drastically. To overcome this difficulty, an original method has been applied for HM of Latvia, where the map of relief elevation controls infiltration flow and the aeration zone acts as a formal aquitard. In this case, HM itself provides the infiltration flow distribution (Fig. 2.) that can be adjusted by calibrating permeability of the aeration zone [2].
The methods of calibrating the infiltration flow are explained and results of their application are described for the regional HM of Latvia. The relief also regulates head distributions within the HM body and, due to this phenomenon, HM provides trustworthy results even after its first run. 

In this digest, two original methods used for establishing boundary conditions for HM are discribed. They have enabled to create the regional HM of Latvia during a rather short time (24 months).
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Fig. 1. Location of regional HM active and passive zones
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Fig. 2. Distribution of infiltration flow created by HM
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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