






 

ATMOSHERIC DEPOSITION AND OZONE LEVELS IN MEDITERRANEAN 

 FOREST ECOSYSTEMS OF CROATIA 

Tamara Jakovljević, Alessandra De Marco, Aldo Marchetto, Nenad Potočić,  Ivan Seletković,  

Krunoslav Indir , Željko Zgrablić, Lukrecija Butorac, Goran Jelić, Guillaume Simioni  

 

 

  Institute for Adriatic 

Crops and   Karst 

Reclamation 

 

Project  founded by Croatian Science Foundation 

Joint workshop  

Assessing and modelling the forest ecosystem 

sustainability and climate change 



ITALY 

SLO 

HU 

B&H 

MNG 

SER 



INTRODUCTION 

 almost half of Croatian total forest area - highly significant  

  provide multiple goods and services  

(water-related services, soil protection, and an exceptional richness 

in terms of biodiversity and unique non-wood forest products like 

aromatic plants, truffles, mushrooms, etc.)  largely related to their 

environmental and social functions 

 

 

Our Mediterranean regions  are ecologically very sensitive, because 

of its geographic position, complex ortography, specific 

meteorological conditions and number of pollution sources.  

 

 

 

 

National park Krka 

National park Mljet 



 the project is to establish and develop forest monitoring that will give for the first 

time the unique possibility to analyse the biogeochemical cycle of elements, at local 

scale, but also the assessment of the environmental impact of pollutants on 

forest ecosystems compartments, following the uptake and the fate, from the 

sources to the receptors  

 

 The processing of data resulting from monitoring in selected Mediterranean forests, 

will give the necessary information on the status of the environment and 

ecosystem services provided by these forests and the reaction of these forests to 

climate change 

 

Project objectives are strictly related to the European policy and governance acts, 

especially to Mediterranean Forest Research Agenda for the period 2010-2020 

 

 

 

 

 

the monitoring of the environmental status of the forests within the EU territory 

 

 

 

DepOMedFor 



 

   

O1 Establishment of forest 

environmental  

 monitoring in Mediterranean forest 

ecosystems  

Defining study sites 

 

the main broadleaved and conifer tree 

species/forests  of sub-Mediterranean 

and eu-Mediterranean area  

              

ISTRIAN PENINSULA  

  Quercus pubescens Wild. 

  Quercus ilex L. 

 

DALMATIA REGION 

 Pinus halepensis Mill.  

  Pinus nigra L.  

 

 

 

 

OBJECTIVES 



O2 Estimation of atmospheric inputs to 

forest ecosystems and Identification of the 

possible impact of acid deposition and 

ozone on crown condition, tree nutrition, 

growth, soil and water availability, estimation 

of the present deposition loads and 

calculation of the critical load  for nutrient N 

and acidity 

 

MEASUREMENTS 

 

A2.1 atmospheric deposition (THR, BOF) 

estimation of present loads and calculation 

 of the critical load for nutrient N and acidity 

A2.2 Evaluation of ozone  

(passive samplers, visual assesment) 

 

A2.3 Soil condition  

A2.4 Tree nutrition 

A2.5 Tree growth and crown condition  

OBJECTIVES 

Muć, Dalmatia 



 

 

Eu-Mediterranean and sub-Mediterranean area of Dalmatia is mostly 

covered with Aleppo pine and Black pine forests while broadleaves 

forests of Holm oak and Pubescent oak covered smaller area and are 

present in different stages of degradation. 

 

 In Istria, broadleaves forests of Holm and Pubescent oak covers the 

main area of the region, dominating over Aleppo and Black pine forests. 

Oak forest in Istria provide immense ecological and economical as well 

(firewood, truffle and non-wood forest products production).  

 

The plots are fully equipped for the measurements of the atmospheric 

deposition, tree growth measurement and ozone passive samplers  



O2 Estimation of atmospheric inputs to 

forest ecosystems and Identification of the 

possible impact of acid deposition and 

ozone on crown condition, tree nutrition, 

growth, soil and water availability, estimation 

of the present deposition loads and 
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A2.1 atmospheric deposition (THR, BOF) 
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OBJECTIVES 



PLOTS 



DEPOSITION AND OZONE 

  

MEASUREMENTS 



ISTRIAN OAK PLOTS  

 

Critical N amount  

 

15-20 kg/Nhay  
 

 

Quercus ilex 

 

Quercus pubescens  

A2.1 atmospheric deposition (THR, BOF) 

 



Dalmatian pine 

plots 

 

Critical N amount 

10-15 kg/Nhay  

 

Pinus nigra 

 

Pinus halepenis 

A2.1 atmospheric deposition (THR, BOF) 



A2.2 Evaluation of ozone  

(passive samplers, visual assesment) 

ISTRIAN PENINSULA 

GROWING SEASON 

 

From April to October 

 

Every 2 weeks  



DALMATIA 

GROWING SEASON 

 

 From April to October 

 

Every 2 weeks  

A2.2 Evaluation of ozone  

(passive samplers, visual assesment) 
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