
Title Inclusion of geodiversity information improves biodiversity models across boreal vegetation
zone

Author(s) Hjort, Jan; Heikkinen, Risto K.; Luoto, Miska

Relation
フィンランド-日本 共同シンポジウムシリーズ : 北方圏の環境研究に関するシンポジウム2012(Joint
Finnish-Japanese Symposium Series Northern Environmental Research Symposium 2012). 2012年9月10
日-14日. オウル大学、オウランカ研究所, フィンランド.

Issue Date 2012-09-10

Doc URL https://hdl.handle.net/2115/51371

Type conference presentation

File Information 08_JanHjort.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



Jan Hjort*, Risto K. Heikkinen & Miska Luoto 

*Department of Geography 

University of Oulu 

jan.hjort@oulu.fi 

 



Background and motivation 
 The preservation of biodiversity is of paramount importance 

under current global change 

 Effective conservation planning is often difficult because of 
data constrains (biodiversity data are sparse or expensive to 
acquire) 

 A long-term challenge in biodiversity research has been the 
development of methods for cost-effective targeting of 
conservation actions ( indirect surrogates of biodiversity) 

 Recently, the concept of geodiversity (i.e. the variability of 
earth surface materials, forms and processes) has been put 
forward as a novel complementary and potentially useful 
means to explore biodiversity 



Study objectives 

 The objective was to compare the performance of 
measures of geodiversity and commonly used abiotic 
surrogates of biodiversity in modelling plant species 
richness 

 

 The aim was to explore can the (i) explanatory power 
and (ii) predictive ability of the plant species richness 
models be improved by considering explicit measures of 
geodiversity? 

 



Study areas 

Rekijoki 
(26 km2) 

Oulanka 
(110 km2) 

Kevo 
(362 km2) 



Data 

Rekijoki 

Oulanka 

Kevo 

 A grid system at a 
mesoscale resolution 
(500 m and 1000 m) 

 Plant data from digital 
data bases and literature 

 Measures of geodiversity 
(i.e. geological, 
geomorphological and 
hydrological variability) 
were compiled using 
aerial photos, GIS data 
and published literature 



Data 

 



Methods 

 Explanatory power :  

-  Partial generalized linear model (GLM) analyses (i.e. 
 variation partitioning, VP)  

-  Groups: geodiversity (GD) vs. climate (CLIM) vs. 
 topography (TOPO) 

 Predictive ability:  

-  Calibration using generalized additive model (GAM) 

-  Groups: GD vs. CLIM+TOPO vs. GD+CLIM+TOPO  

-  Evaluation of the models within (e.g. Kevo) and between    
 areas (e.g. Kevo  Oulanka) 

 



Results: Variation Partitioning (VP) 

 



Results: prediction (GAM) 



Conclusions 
 Inclusion of variables describing geodiversity 

increased the (i) explanatory power, (ii) prediction 
ability and (iii) robustness of plant species richness 
models at the mesoscale resolution. 

 The measures of geodiversity appeared to be 
promising surrogates of biodiversity which both 
directly and indirectly reflected important abiotic 
resource factors. 

 In areas with insufficient climate and topography data, 
simple measures of geodiversity may provide the best 
surrogates for biodiversity patterns. 



The next steps… 

 Application of the measures of geodiversity in other 
environments and at different scales 

 

 Computation of new GIS-based indices 

 

 Development of ecologically focused measures of 
geodiversity 



Thank you for 
your attention! 


