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Scientific context and objectives  (1/2)Scientific context and objectives  (1/2)

Background / Problem statement:
Mountain ecosystems - indicators of environmental change, because they 

are heavily impacted by changed climate and land use, resulting in land 
abandonment and reforestation of formerly treeless areas. 

Land-use changes (LUCs) as well as forest management, including change 
in tree species composition through forest conversions, are widely 
accepted as measures for mitigating climate change through carbon 
sequestration. 

Soil organic carbon stocks are influenced by the changes in vegetation 
and land-use (Desjardins et al., 2004; Meyer et al. 2012 a, b). 

Land use impacts have been identified as a major knowledge gap in soil 
carbon modeling (Gärdenäs et al. 2011). 
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AIM:
The project addresses the effects of LUCs’ and management within forest-

related land uses in mountain regions on soil and biomass carbon stocks.
Research directions: 
More specifically, knowledge on changes in C stocks and their drivers 

following LUC and management change in order to support better 
national Green House Gases (GHG) inventory and reporting will be
synthesized. 

Focus is on forest-related land-use and management that are expected to be 
most conducive to C changes, e.g. afforestation of former grassland, 
abandonment, forest conversions and different forest management 
practices.
This participants combine new as well as already existing knowledge 
under a coherent scientific framework following an interdisciplinary 
approach. 
The joint collaboration provides the scientific basis necessary for 
developing models and adjusting management strategies together with 
local and regional stakeholders as well as policy recommendations for 
national and European policy makers. 
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WP1 - Site evaluation / Objectives: Sampling design, field visits and 
sampling procedures;

WP2 – Soil carbon content in relation to forest-related land-
use changes and management / Objectives: to provide more 
precise estimates of carbon sequestration in living biomass and in soil as 
a result of LUC, afforestation activities and to assess the impact of 
afforestation and forest management options on carbon storage in
mineral soil and in forest floor;

WP3 – Modeling / Objectives: to evaluate the suitability of three 
different approaches for describing land-use related soil carbon 
dynamics and stock changes in mountain soils in Bulgaria and in the Alps. 
In addition, possible extensions of dynamic models will be implemented 
and tested to improve their correctness. 

+ Dissemination activities, e-based exchange platforms, knowledge 
exchange, PhD and Post-Doc positions, publications, events, reports 
etc.
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I year II year III year

WP1

WP2

WP3

Dissemination 
activities

Management 
activities

Research and Technical Development 
incl. field visits

Demonstration activities - workshops, 
meetings, publications, reports and 
mobility of scientists incl. training 
visits

Management activities
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Use of BSRP instrumentsUse of BSRP instruments

Activity (No.) Year 1 
(2013)

Year 2
(2014)

Meetings 3* 2

Post-Doc - 1

PhD students 1 1 (+1 Oct.)

Participation in 
Workshops or Conferences

2 6
(4 forthcoming)

Joint Publications 1 4 (2 accepted
2 under 

preparation)
* PLUS One kick-off meeting in Sofia in January 2013
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Results vs. ObjectivesResults vs. Objectives
Deliverable 

(Milestone)
Delivery
month

D1 (M1) 5

D2 6

D3 (M2) 9

D4 (M3) 11

D5 18

D6 18

The initial report based on assembled data on LUC 
and forestry managements effect on soil carbon has been 
produced (M1) 
Selected sites (existent and new experiments) were 
sampled and one report about their special 
characteristics was produced (M2)
Identifying the driving factors for changes in soil carbon 
sequestration is under book preparation (M3)
UP-COMMING D5 and D6 – Analyses to be 
completed and exchanged within the network 
established.
A web-based platform used in communication strategy 
was created http://www.mountain-soils.eu as well as a e-
based platform http://mountain-
soils.pbworks.com/w/page/63626692/FrontPage

This networking under BSRP has already resulted in a number of publications, joint 
presentations, ESRs training and other initiatives.

BG and Swiss participants are aiming to combine ecological and modeling approach in 
environmental research studies.

The participants from Bulgaria and 
Switzerland integrated different 
kinds of knowledge from 
mountainous regions of both countries  
(Alps, Balkans, Rila and Rhodopes Mnts) 
and realized the Scientific Plan for 
the first 18 months. 
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Significant Highlights in Science & Networking (1/2)
PhD student Lora Naydenova (Forest Research Institute, BG) Thesis: “Land use 
and management impact on soil carbon in Central Balkan Mountain”

ACTIVITY: Review on effects of land use change on soil system properties; Site 
evaluation and sampling; Laboratory analyses; Interpreting results.

OUTPUT:
D1 – Report “Bibliographical review on carbon sequestration in forest soils in the 
context of land use impacts”, M. Zhiyanski and L. Naydenova, presented in the 
conference of FRI “Scientific research studies in Forest Research Institute for the
period 2010-2012, 4-5 April 2013, Sofia. Paper submitted in “Forest science”
Journal. 

Poster entitled “Comparative study on carbon accumulation in soils under 
managed and unmanaged forests in Central Balkan Mountains”,  by L. Naydenova, 
M. Zhiyanski and J. Leifeld, was presented in EGU General Assembly 2014, Vienna, 
Austria, 28.04-02.05.2014. One paper is under preparation.

Paper accepted: “Carbon accumulation in soils in selected mountain regions in 
Bulgaria”, L. Naydenova, M. Zhiyanski, M. Sokolovska, will be presented in the 
International Conference “Carbon-Land-Property”, 1-4 July, Copenhagen, Denmark.
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Significant Highlights in Science and Networking (2/2)

OUTPUT:
D3 – Scientific paper prepared by Zhiyanski, M., A. Ferezliev, J. Leifeld, “Land 
use change effect on carbon stocks in mountain ecosystems from Rhodopes 
Mountain, Bulgaria” will be presented as poster in the World Congress of Soil 
Science, 8-13 June, Jeju, South Korea – poster will be presented by Prof. Bech 
(Spain). Article is under preparation for submission in impacted journal.

D4 – Scientific paper “Soil humus composition in mountain grasslands with 
different land-use intensity”, by E. Filcheva, M. Zhiyanski, L. Naydenova, is 
accepted for publication in the Proceeding of Scientific Papers of the 17th 
International Humic Substances Society Meeting, 1-5 September, Ioannina, 
Greece.

One scientific and activity report of 32 p. (62 p. with Anexes) was prepared and 
presented to MEYS, R Bulgaria for the first financial year (2013).
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Field work, Photo: Private archive.



Challenges

Enhancing different methodologies of ecological and 
modeling studies in mountain areas affected by LUCF; 

Ranking the most applicable indicators for assessment 
and monitoring the soil parameters in an ecological 
perspective;

To clarify the role of belowground root biomass in soil 
humus formation; 

To include several environmental changes (climatic 
change, land use changes, forestry and management) to 
monitor the resilience capacity of a variety of 
mountainous ecosystems.
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Beklemeto, Central Balkan,
Photo: M. Zhiyanski
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Thank you!Thank you!
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