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Tree-dimensional geological structure is inherently difficult to present to wider audience. However 

interactive 3D visualization techniques are powerful tool in presenting complex spatial information or 

concepts. These techniques facilitate perception of the topological and process relations of the 

environmental systems and can be used to facilitate communication between geologists and 

stakeholders. 

We have tested the WebGL technology (https://get.webgl.org/) and three.js JavaScript library 

(https://threejs.org/) capabilities to develop web-based visualization of the 3D conceptual geological 

model of Kazu Leja. We aimed at presenting overall geological structure of the site and its interaction 

with topographical and hydrological features. We used qgis2threejs QGIS 

(https://github.com/minorua/Qgis2threejs) plugin through simple GIS routines to process 3D vector 

data of previously developed 3D geological model (modified from Popovs et al., 2015) and supplement 

it with spatial data on land cover, aerial photography and hydrological features.   

Topographically Kazu Leja is about 3 km long, less than 1 km wide and up to 42 m deep valley like 

depression connecting the valleys of Gauja and Vaive rivers in NE Latvia. Groundwater discharging in 

the Kazu Leja is collected by River Triečupīte, therefore its surface watershed was selected as the 

model area. Lower boundary of the model is assigned to the surface of middle Devonian Arukila Fm. 

Kazu Leja topography partly mirrors buried paleo-incision (Figure 1) cutting through dolomites of upper 

Devonian Pļaviņu Fm and sandstones, siltstones and clays of underlying middle Devonian Amata and 

Gauja Fms. Following the scarce borehole data information and previous geological interpretations, it 

is believed that deepest part of buried valley reaches middle Devonian Burtnieks Fm. Buried valley 

itself is believed to be filled with interlayers of sandy and clayey deposits possibly interconnecting the 

bedrock aquifers. As hydrological network, vector overly of water flows and water bodies together 

with spring locations was generated and integrated over topographic surface.  

 

Figure 1. Visualization of the conceptual geological model of the Kazu Leja site 
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All elements of developed model are exported to data format suitable for web publishing allowing to 

access entire model and interact with it using simple setting panel for all interested parties. The 

interactive tree-dimensional visualisation is a useful tool for conveying complex geological information 

facilitating communication between experts and general public. 

The study is carried out within the project “Joint management of groundwater dependent ecosystems 

in transboundary Gauja-Koiva river basin” (GroundEco, Est-Lat62) funded by ERDF Interreg Estonia-

Latvia cooperation programme. 
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