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1. Introduction 

The forestry sector can be essential in supporting renewable energy 

policies, particularly bioenergy, from using biomass with multipurpose 
tree management. Forest also can be utilized considering various 
objectives such as wood and non-wood (Miina et al., 2010; Tahvanainen 

et al., 2018), timber production and marginal land rehabilitation 
(Nicolescu et al., 2018; Rédei et al., 2011), wood and wildlife 

conservation (Toyoshima et al., 2013), as well as wood with 
environmental services to absorb forest carbon  (Mulyana et al., 2023b, 
2023a, 2024; Nölte et al., 2018). Carbon sequestration is a potential 

indicator in measuring environmental services for regulating global 
climate change (Groot et al., 2010). Moreover, adaptation to climate 
change could be integrated into the agroforestry system, which provides 

multifunctional systems (Kovács & Vityi, 2022; Marosvölgyi & Vityi, 
2019). 

Some North countries have developed short rotation coppice (SRC) 
plantations in marginal land using multipurpose forest management 
approaches to mitigate climate change. For instance, Canada develops 

willow and poplar species for bioenergy sources, land rehabilitation, and 
carbon sequestration (Amichev et al., 2010; Jego et al., 2017; Lupi et al., 
2015). European countries also have been developing SRC plantations, 

such as Poland (Stolarski et al., 2018), Bulgaria (Marinov et al., 2013), 
Belgium (Laureysens et al., 2005), Italy (Bacenetti et al., 2016), 

Germany (Faasch & Patenaude, 2012), Hungary and Romania 
(Nicolescu et al., 2018) for mitigating climate change and increasing on 
energy demand. The development of SRC plantations has multiple 

effects, such as enhancing the bioeconomy and providing environmental 
services. 

Hungary has been developing bioenergy plantations using fast 

growing species with short-rotation coppice system. According to 
Hungarian law, Decree No. 45 of 2007 (VI.11.) FVM decree, the allowed 
species in woody energy plantations in Hungary are 13 species. The 

species are White summer (Populus alba), Black summer (Populus 
nigra), Gray summer (Populus x canescens), Vibrating summer (Populus 

tremula), White willow (Salix alba), Basket weaving willow (Salix 
viminalis), White acacia (Robinia pseudoacacia), Gummy alder (Alnus 
glutinosa), Tall ash (Fraxinus excelsior), Narrow-leaved ash (Fraxinus 
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angustifolia), Red oak (Quercus rubra), Black walnut (Juglans nigra), 

and Early maple (Acer platanoides).  
The other potential species for bioenergy plantation in other 

European countries are willow (Salix sp.), poplar (Populus sp.), and elm 
(Ulmus pumilla) (Yuzhakova et al. 2012). Black locust (Robinia 
pseudoacacia) and poplar (Populus sp.) are the prominent species in 

forests of West and Central European countries. Black locust and poplar 
were the most planted broadleaf species in the world after Eucalyptus sp. 
(Nicolescu et al. 2020). Black locust (Robinia pseudoacacia L.), a native 

species in North America and then introduced to Central Europe, has been 
utilized for timber production, bioenergy biomass, and degraded soil 

rehabilitation (Vítková et al. 2017; Nicolescu et al. 2020). Ecologically, 
black locust and poplar are important to stabilize the soil, revegetation 
species for mining reclamation, and carbon sequestration (Nicolescu et al. 

2020). Furthermore, the development of perennial industrial plantations, 
such as black locust, poplar, and willow, in the marginal land will provide 
environmental and economic benefits (Amaducci et al. 2017; Matyka and 

Radzikowski 2020; Radzikowski et al. 2020).  However, the black locust 
was also listed as an invasive species and threatened the native species in 

Central Europe (Vítková et al. 2017). 
The development of forest plantations also will support the energy 

transition and climate change mitigation in Hungary. The government of 

Hungary sets an energy target from carbon-neutral and renewable energy 
sources at least 21% of total energy consumption by 2030 (International 
Energy Agency, 2022). Furthermore, based on data from the International 

Energy Agency (2022), Hungary's energy production was 10.8 Mtoe, 
which comes from nuclear (38.9%), bioenergy (25.8%), natural gas 
(12.2%), oil (9.6%), coal (8.6%), solar (2.1%), geothermal (1.4%), wind 

(0.5%), and hydro (0.2%). Using fast-growing species, such as black 
locust and poplar, from bioenergy plantations with short rotation coppice 

systems is a promising solution to support energy transition (Marosvölgyi 
& Vityi, 2019; Németh et al., 2018) . Furthermore, developing industrial 
plantations is vital to face the shortages of wood supply in the near future 

(Ábri et al., 2022). 
SRC plantations are suitable for supporting bioenergy sources, 

while long-rotation forest plantations supply wood for industries and 

sequester atmospheric carbon emissions during the rotation. Hungary's 
National Clean Development Strategy (NCDS) has used the projections 

and modeling to reduce greenhouse gas (GHG) emissions through 
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business as usual, late action climate neutrality, and early action climate 

neutrality scenarios by 2050 (Ministry For Innovation And Technology 
Hungary, 2021). Estimating and modeling the carbon dynamic from SRC 

bioenergy plantations and long rotation forest plantations are helpful in 
better understanding the carbon cycle and the strategy to achieve lower 
carbon policies. Estimating carbon stock in the ecosystem will influence 

the direction of policy on climate change mitigation, either lowering 
greenhouse gas emissions or increasing carbon sequestration (Jin, 2023). 
However, research trends on carbon stock and carbon footprints of 

bioenergy plantations in Hungary are still rare (Mulyana et al., 2023a). 
Understanding carbon footprints through a life cycle assessment 

approach is vital to estimating potential GHG emissions in the whole 
process of forest operations (forest establishment, maintenance, 
thinning, and harvesting), especially carbon dioxide (CO2) emissions. 

For instance, carbon footprint assessment has been conducted in different 
harvesting systems for short rotation (Polgár et al., 2018, 2019).  
Furthermore, Polgár (2023) has analyzed the carbon footprint of wood 

utilization from short wood forestry work systems (beech, oak, spruce, 
black locust, and hybrid poplar) and showed that the absolute carbon 

footprint of black locust was higher than hybrid poplar. Thus, research on 
environmental assessment, especially carbon footprint and forest carbon 
dynamics, still needs to be carried out in various forests in Hungary. 

 

1.1. Research objective 

In this research, we propose some research questions as follows 
1. How much carbon stock is in the simulation period in short rotation 

coppice systems? 
2. How much carbon stock is in forest plantation for industrial purposes 

during the simulation period? 

3. How much carbon emission is produced in short rotation coppice 
systems? 

4. How much carbon emission is produced in forest plantations for 
industrial purposes? 

5. Which plantation management scenarios in short rotation coppice 

systems provide benefit in carbon balance? 
6. Which plantation management scenarios in forest plantations for 

industrial purposes provide benefits in carbon balance? 
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2. Literature review 

Literature review has been elaborated in the scientific documents 

(dissertation, journal articles, and conference proceedings). The literature 
review section divided into forest operations (plantation management, 
short-rotation coppice systems, forest plantations for industrial purposes), 

forest carbon cycle (forest carbon pools, forest carbon modelling), 
environmental management (life cycle assessment). 

 
3. Research methodology 

3.1. Data collection 
CO2FIX software developed in the CASFOR-II project from 1999 

to 2004. The latest update of CO2FIX software was version 3.1, released 

in 2004 (Schelhaas et al., 2004a, 2004b). In the CO2FIX software, carbon 
dynamics are divided into three modules: biomass, soil, and products. 

Each module required data, such as growth rate, current annual increment, 
relative growth of tree components, percentage carbon content, wood 
product allocations, and climatology data. 

Data on black locust growth was derived from the local black 
locust yield table developed by Rédei et al. (2014) from 105 sampling 
plots in the Nyírség region, Hungary. Whereas the growth of poplar was 

collected from a local poplar yield table constructed from 90 sampling 
plots in the sandy ridges between the rivers Danube and Tisza, Hungary 

(Rédei et al., 2012). Black locust and poplar growth were measured until 
their end of rotation in 45 years. Thus, this research estimates the forest 
carbon dynamic for one rotation period (45 years). 

Data for life cycle inventory was collected from a literature review 
and database. Fuel and lubricants, fertilizers, and pesticide consumption 
were required as input data during the rotation. The most significant 

obstacle in the LCA process is the availability of inventory data, which 
practitioners and researchers address by employing proxy data 
(Kouchaki-Penchah et al., 2016). Furthermore, Kouchaki-Penchah et al. 

(2016) explained that the proxy data may be obtained from literature, such 
as the Ecoinvent database, ETH-ESU 96 database in Simapro 8 software, 

reports, and reviewed papers. 
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3.2. Data analysis 

CO2FIX V 3.2 is a free-to-use software to estimate the carbon 

dynamics in biomass, soil, wood products, and bioenergy at 
afforestation, reforestation, agroforestry, and selective logging systems 
(Schelhaas et al. 2004a, 2004b). Furthermore, CO2FIX is free to use by 

end users for carbon sequestration projects. In Europe, the CO2FIX has 
been implemented in sixteen forest types (Masera et al. 2003). In this 

study, CO2FIX was used to simulate forest carbon dynamics at SRC 
black locust and poplar bioenergy plantations. 

Analysis of LCA’s data of poplar plantations for bioenergy and 

industry purposes can use manual methods or software assistance. This 
research will use Sphera LCA for Experts Education License version 
9.2.1.68 software to calculate the environmental impacts. The main inputs 

for Sphera LCA for Experts Education License version 9.2.1.68 software 
are energy consumption (electricity, fuel, and lube) and agrochemicals to 

support tree growth treatment (fertilizer and pesticides). 
Due to the environmental impact assessment in this research, 

which will be focused on carbon footprint, data on fuel consumption is 

vital in our calculations. Furthermore, calculating carbon footprint for 
fuel consumption following the greenhouse gas emission calculator 
proposed by the United Nations Framework Convention on Climate 

Change. The greenhouse gas emission calculator version 02.6 document 
was published in September 2022 (UNFCCC, 2022). 

The emission factors from pesticide and fertilizer applications are 
useful in estimating the emissions from non-gas CO2 emissions. 
According to Winter et al. (2010) and the Directorate-General for Energy 

European Commission (2012), emission factors for N, P2O5, K2O, and 
pesticides are 5.8806, 1.0107, 0.5761, and 10.971 kg CO2 eq/kg. 
Furthermore, the emission factor for seed ranges from 0 to 0.7299 kg CO2 

eq/kg seeds (Directorate-General for Energy European Commission, 
2012). 

 

4. New Scientific result 

The most important scientific results of the PhD research are the 
following ones: 

1. Our research has provided strong evidence of the ability of black 
locust and poplar plantations with short-rotation management systems 
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to absorb carbon emissions from the atmosphere and store carbon 

above and belowground. The total carbon stock (biomass, product, 
soil, and bioenergy compartments) at the end of simulation period (45 

years) for hybrid black locust Üllői, Jászkiséri, Nyírségi, Kiscsalai are 
66.00, 53.28, 53.28, and 92.97 MgC/ha, respectively. Furthermore, 
the total carbon for hybrid poplar Agathe-F, I-214, Pannonia, and S 

298-8 are 110.30, 58.34, 119.74, and 60.71 MgC/ha, respectively. In 
biomass compartment, the carbon reached the peak before harvested 
(year 3, 6, 9, 12, and 15). Meanwhile, the carbon stock in soil 

compartment has shown increase regularly during the simulation 
period. 

2. The total carbon in black locust and poplar plantation in long-
rotation system has shown that the total carbon in yield class I is higher 
than yield class II, III, IV, V, and VI. It was strong evidence that the 

total carbon in CO2FIX modeling is closely related to input data of 
growth rate. For instance, the total carbon at the end of simulation 
period 45 years to supply the sawmill industry for yield class I, II, III, 

IV, V, and VI were 91.38, 71.70, 53.68, 39.44, 28.07, and 24.01 
MgC/ha, respectively. 

3. The accumulative of aboveground carbon of hybrid black locust and 
poplar in short-rotation coppice system is higher than the 
accumulative belowground carbon. The accumulative carbon stock 

above ground for hybrid black locust Üllői, Jászkiséri, Nyírségi, and 
Kiscsalai were 47.85, 38.55, 38.55, and 67.20 MgC /ha, respectively. 
However, the accumulative carbon stock in the belowground of hybrid 

black locust Üllői, Jászkiséri, Nyírségi, and Kiscsalai were 20.55, 
16.62, 16.62, and 28.94 MgC /ha, respectively. Meanwhile, the 
accumulative carbon stock aboveground for hybrid poplar Agathe-F, 

I-214, Pannonia, and S 298-8 at end of simulation period 45 years are 
56.40, 30.00, 61.05, and 31.20 MgC/ha, respectively. Furthermore, 

the accumulative carbon stock belowground for hybrid poplar Agathe-
F, I-214, Pannonia, and S 298-8 at end of simulation period 45 years 
are 35.81, 18.86, 38.91, and 19.63 MgC/ha, respectively. 

4. In the long rotation system during the 45-year simulation, the 
accumulative of aboveground carbon of black locust and poplar are 
lower than the accumulative belowground carbon. The aboveground 

carbon stock in black locust and poplar were 2.28 – 12.18 and 3.26 – 
9.95 MgC/ha, respectively. Moreover, the belowground carbon stock 



7 

 

in black locust and poplar plantations were 21.91 – 52.43 and 11.57 – 

41.82 MgC/ha, respectively. 
5. Based on our findings, the carbon footprint in short- and long-rotation 

plantation management systems is still lower than the forest's ability 
to absorb carbon emission and store carbon in the tree’s organs. The 
findings will also convince the stakeholders that the climate change 

mitigation actions in Hungary, such as reforestation and afforestation 
projects, are important and should be continued consistently. The total 
carbon footprint from short-rotation forest plantation is 17.7E+03 kg 

CO2 eq. Meanwhile, the total carbon footprint for black locust and 
poplar plantations in long-rotation management systems are 4.0E+03 

and 4.3E+03 kg CO2 eq.  
6. Regarding LCA analysis in the short-rotation coppice management 

systems, the hotspot activity resulting in the highest environmental 

impact is in the first cycle. For all potential environmental impacts 
(abiotic depletion, acidification potential, eutrophication potential, 
freshwater aquatic ecotoxicity potential, global warming potential, 

human toxicity potential, marine aquatic ecotoxicity potential, ozone 
layer depletion creation potential, and terrestrial ecotoxicity potential) 

in the first cycle is higher around 1.2 – 1.6 times from second, third, 
fourth, and fifth cycles. 

7. Carbon balance of black locust and poplar plantation in short rotation 

coppice systems shows negative values. The negative values indicate 
the carbon absorption is higher than the carbon emission that is 
released during the forest operations. In black locust SRC 

management systems for cultivar Jászkiséri, Kiscsalai, Nyírségi, and 
Üllői, from planting to harvesting (3 years) has absorbed 3.84E+04, 
6.65E+04, 3.84E+04, and 4.74E+04 kg CO2 eq., respectively, from 

the atmosphere and released the carbon emission 1.06E10+3 kg CO2 
eq. to the atmosphere. Meanwhile, for hybrid poplar plantation for 

cultivar Agathe-F, I-214, Pannonia, and S 298-8, the amount of carbon 
absorption were 4.94E+04, 2.65E+04, 5.30E+04, and 2.74E+04 kg 
CO2 eq., respectively, and released carbon emission 1.06E+03 kg CO2 

eq. Due to the short-rotation coppice system is harvested 5 times 
during the rotation period, the carbon negativity also will be higher 
than single harvesting period. 

8. In the black locust and poplar plantations in long-rotation management 
systems, the average total carbon absorption for black locust and 

poplar (yield class I-VI) at the end of simulation period (45 years) 
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were 2.81E+04 and 2.08E+04 kg CO2 eq., respectively. Meanwhile, 

the total carbon emission that released from planting, thinning, and 
harvesting operations in 45 years rotation for black locust and poplar 

were 3.97E+03 and 4.25E+03 kg CO2 eq., respectively. In the long 
rotation also has shown that the carbon sequestration was higher than 
the carbon emission. 

 

5. References  

Ábri, T., Keserű, Z., Borovics, A., Rédei, K., & Csajbók, J. (2022). Comparison of Juvenile, 

Drought Tolerant Black Locust (Robinia pseudoacacia L.) Clones with Regard to Plant 

Physiology and Growth Characteristics in Eastern Hungary: Early Evaluation. Forests, 

13, 292. https://doi.org/10.3390/f13020292 

Amaducci, S., Facciotto, G., Bergante, S., Perego, A., Serra, P., Ferrarini, A., & Chimento, C. 

(2017). Biomass production and energy balance of herbaceous and woody crops on 

marginal soils in the Po Valley. GCB Bioenergy, 9(1), 31–45. 

https://doi.org/10.1111/gcbb.12341 

Amichev, B. Y., Hangs, R. D., & Rees, K. C. J. Van. (2010). A novel approach to simulate growth 

of multi-stem willow in bioenergy production systems with a simple process-based model 

(3PG). Biomass and Bioenergy, 35(1), 473–488. 

https://doi.org/10.1016/j.biombioe.2010.09.007 

Bacenetti, J., Bergante, S., Facciotto, G., & Fiala, M. (2016). Woody biofuel production from 

short rotation coppice in Italy: Environmental-impact assessment of different species and 

crop management. Biomass and Bioenergy, 94, 209–219. 

https://doi.org/10.1016/j.biombioe.2016.09.002 

Directorate-General for Energy European Commission. (2012). The Report on Greenhouse Gas 

Emissions from the Cultivation of Agricultural Crops Used as Raw Materials for Biofuels 

Production. https://energy.ec.europa.eu/system/files/2023-09/19_2_bulgaria_en.pdf 

Faasch, R. J., & Patenaude, G. (2012). The economics of short rotation coppice in Germany. 

Biomass and Bioenergy, 45, 27–40. https://doi.org/10.1016/j.biombioe.2012.04.012 

Groot, R. S. De, Alkemade, R., Braat, L., Hein, L., & Willemen, L. (2010). Challenges in 

integrating the concept of ecosystem services and values in landscape planning , 

management and decision making. Ecological Complexity, 7, 260–272. 

https://doi.org/10.1016/j.ecocom.2009.10.006 

International Energy Agency. (2022). Hungary 2022 Energy Policy Review. www.iea.org/t&c/ 

Jego, G., Thibodeau, F., Morissette, R., Crepeau, M., Claessens, A., & Savoie, P. (2017). 

Estimating the yield potential of short-rotation willow in Canada using the 3PG model. 

Canadian Journal of Forest Research, 47(September), 636–647. 

https://doi.org/10.1139/cjfr-2016-0353 

Jin, I. (2023). Probability of Achieving NDC and Implications for Climate Policy: CO-STIRPAT 

Approach. Journal of Economic Analysis, 2(4), 82–97. 

https://doi.org/10.58567/jea02040005 

Kouchaki-Penchah, H., Sharifi, M., Mousazadeh, H., & Zarea-Hosseinabadi, H. (2016). Life 

cycle assessment of medium-density fiberboard manufacturing process in Islamic 

Republic of Iran. Journal of Cleaner Production, 112, 351–358. 

https://doi.org/10.1016/j.jclepro.2015.07.049 



9 

 

Kovács, K., & Vityi, A. (2022). Soil and Atmospheric Microclimate Research in Poplar Forestry 

Intercropping System in Hungary. Acta Silvatica et Lignaria Hungarica, 18(1), 9–24. 

https://doi.org/10.37045/aslh-2022-0001 

Laureysens, I., Pellis, A., Willems, J., & Ceulemans, R. (2005). Growth and production of a short 

rotation coppice culture of poplar. III. Second rotation results. Biomass and Bioenergy, 

29(1), 10–21. https://doi.org/10.1016/j.biombioe.2005.02.005 

Lupi, C., Larocque, G., Desrochers, A., Labrecque, M., Mosseler, A., Major, J., Beaulieu, J., 

Tremblay, F., Gordon, A. M., Thomas, B. R., Thevathasan, N., Riopel, M., & Ferland-

raymond, B. (2015). Evaluating sampling designs and deriving biomass equations for 

young plantations of poplar and willow clones Andr e. Biomass and Bioenergy, 83, 196–

205. https://doi.org/10.1016/j.biombioe.2015.09.019 

Marinov, K. I., Gochev, Z., & Stoilov, S. (2013). Technological opportunities survey of forest 

short rotation plantations in Bulgaria for energy biomass production. Part II: – 

Technology stages of creation and cultivation of wood biomass plantations. Innovation 

in Woodworking Industry and Engineering Design, 1(3), 161–173. 

Marosvolgyi, B., & Vityi, A. (2019). Use of Fast Growing Tree Species in a Crop Rotation 

(Gyorsannövő Fafajok Használata Vetésforgóban). 

https://www.researchgate.net/publication/263062524_Black_locust_Ro 

Masera, O. R., Garza-Caligaris, J. F., Kanninen, M., Karjalainen, T., Liski, J., Nabuurs, G. J., 

Pussinen, A., De Jong, B. H. J., & Mohren, G. M. J. (2003). Modeling carbon 

sequestration in afforestation, agroforestry and forest management projects: The CO2FIX 

V.2 approach. Ecological Modelling, 164, 177–199. https://doi.org/10.1016/S0304-

3800(02)00419-2 

Matyka, M., & Radzikowski, P. (2020). Productivity and biometric characteristics of 11 varieties 

of willow cultivated on marginal soil. Agriculture (Switzerland), 10, 616. 

https://doi.org/10.3390/agriculture10120616 

Miina, J., Pukkala, T., Hotanen, J. P., & Salo, K. (2010). Optimizing the joint production of 

timber and bilberries. Forest Ecology and Management, 259(10), 2065–2071. 

https://doi.org/10.1016/j.foreco.2010.02.017 

Ministry For Innovation And Technology Hungary. (2021). National Clean Development 

Strategy 2020 - 2050. 

https://cdn.kormany.hu/uploads/document/6/66/666/666e0310ef20606fba9f96f4fbf0d74

bbaa1638e.pdf 

Mulyana, B., Polgár, A., & Vityi, A. (2023a). Research trends in the environmental assessment 

of poplar plantations in Hungary: A bibliometric analysis. Ecocycles, 9(3), 23–32. 

https://doi.org/10.19040/ecocycles.v9i3.339 

Mulyana, B., Polgár, A., & Vityi, A. (2023b). Three Decades of Forest Carbon Dynamics 

Modeling Using CO2FIX: A Bibliometric Analysis. EVERGREEN Joint Journal of Novel 

Carbon Resource Sciences & Green Asia Strategy, 10(4), 2105–2119. 

Mulyana, B., Polgár, A., & Vityi, A. (2024). Forest Carbon Modeling in Poplar and Black Locust 

Short Rotation Coppice Plantation in Hungary. Jurnal Sylva Lestari, 12(2), 324–337. 

https://doi.org/10.23960/jsl.v12i2.883 

Németh, R., Fehér, S., & Komán, S. (2018). Utilization of Fast Growing Plantation Timber as 

Bioenergy in Hungary. IOP Conference Series: Earth and Environmental Science 159, 

159(1), 012029. https://doi.org/10.1088/1755-1315/159/1/012029 

Nicolescu, V. N., Hernea, C., Bakti, B., Keserű, Z., Antal, B., & Rédei, K. (2018). Black locust 

(Robinia pseudoacacia L.) as a multi-purpose tree species in Hungary and Romania: a 

review. Journal of Forestry Research, 29(6), 1449–1463. https://doi.org/10.1007/s11676-

018-0626-5 

Nicolescu, V. N., Rédei, K., Mason, W. L., Vor, T., Pöetzelsberger, E., Bastien, J. C., Brus, R., 

Benčať, T., Đodan, M., Cvjetkovic, B., Andrašev, S., La Porta, N., Lavnyy, V., 



10 

 

Mandžukovski, D., Petkova, K., Roženbergar, D., Wąsik, R., Mohren, G. M. J., 

Monteverdi, M. C., … Pástor, M. (2020). Ecology, growth and management of black 

locust (Robinia pseudoacacia L.), a non-native species integrated into European forests. 

Journal of Forestry Research, 31(4), 1081–1101. https://doi.org/10.1007/s11676-020-

01116-8 

Nölte, A., Meilby, H., & Yousefpour, R. (2018). Multi-purpose forest management in the tropics: 

Incorporating values of carbon, biodiversity and timber in managing Tectona grandis 

(teak) plantations in Costa Rica. Forest Ecology and Management, 422(April), 345–357. 

https://doi.org/10.1016/j.foreco.2018.04.036 

Polgár, A. (2023). Carbon footprint and sustainability assessment of wood utilisation in Hungary. 

Environment, Development and Sustainability. https://doi.org/10.1007/s10668-023-

03571-9 

Polgár, A., Horváth, A., Mátyás, K. S., Horváth, A. L., Rumpf, J., & Vágvölgyi, A. (2018). 

Carbon footprint of different harvesting work systems in short rotation energy 

plantations. Acta Silvatica et Lignaria Hungarica, 14(2), 113–126. 

https://doi.org/10.2478/aslh-2018-0008 

Polgár, A., Kovács, Z., Fodor, V. E., & Bidló, A. (2019). Environmental Life-Cycle Assessment 

of Arable Crop Production Technologies Compared to Different Harvesting Work 

Systems in Short Rotation Energy Plantations. Acta Silvatica et Lignaria Hungarica, 

15(2), 55–68. https://doi.org/10.2478/aslh-2019-0005 

Radzikowski, P., Matyka, M., & Berbeć, A. K. (2020). Biodiversity of weeds and arthropods in 

five different perennial industrial crops in eastern Poland. Agriculture (Switzerland), 10, 

636. https://doi.org/10.3390/agriculture10120636 

Rédei, K., Csiha, I., & Keseru, Z. (2011). Black locust (Robinia pseudoacacia L.) short-rotation 

crops under marginal site conditions. Acta Silvatica et Lignaria Hungarica, 7, 125–132. 

Schelhaas, M. J., Van Esch, P. W., Groen, T. A., De Jong, B. H. J., Kanninen, M., Liski, J., 

Masera, O., Mohren, G. M. J., Nabuurs, G. J., Palosuo, T., Pedroni, L., Vallejo, A., & 

Vilén, T. (2004a). CO2FIX V 3.1 - description of a model for quantifying carbon 

sequestration in forest ecosystem and wood products. 

Schelhaas, M. J., Van Esch, P. W., Groen, T. A., De Jong, B. H. J., Kanninen, M., Liski, J., 

Masera, O., Mohren, G. M. J., Nabuurs, G. J., Palosuo, T., Pedroni, L., Vallejo, A., & 

Vilén, T. (2004b). CO2FIX V 3.1-Manual. 

Stolarski, M. J., Śnieg, M., Krzyżaniak, M., Tworkowski, J., Szczukowski, S., Graban, Ł., & 

Lajszner, W. (2018). Short rotation coppices, grasses and other herbaceous crops: 

Biomass properties versus 26 genotypes and harvest time. Industrial Crops and Products, 

119(March), 22–32. https://doi.org/10.1016/j.indcrop.2018.03.064 

Tahvanainen, V., Miina, J., Pukkala, T., & Kurttila, M. (2018). Optimizing the joint production 

of timber and marketed mushrooms in Picea abies stands in eastern Finland. Journal of 

Forest Economics, 32, 34–41. https://doi.org/10.1016/j.jfe.2018.04.002 

Toyoshima, Y., Yamaura, Y., Mitsuda, Y., Yabuhara, Y., & Nakamura, F. (2013). Reconciling 

wood production with bird conservation: A regional analysis using bird distribution 

models and forestry scenarios in Tokachi district, northern Japan. Forest Ecology and 

Management, 307, 54–62. https://doi.org/10.1016/j.foreco.2013.07.006 

UNFCCC. (2022, March 29). Greenhouse Gas Emissions Calculator. 

https://unfccc.int/documents/271269?gad_source=1&gclid=EAIaIQobChMImav9y42P

hQMVp1tBAh2-QQIfEAAYAiAAEgJn_fD_BwE 

Vítková, M., Müllerová, J., Sádlo, J., Pergl, J., & Pyšek, P. (2017). Black locust (Robinia 

pseudoacacia) beloved and despised: A story of an invasive tree in Central Europe. Forest 

Ecology and Management, 384, 287–302. https://doi.org/10.1016/j.foreco.2016.10.057 



11 

 

Winter, R., Pölz, W., Süssenbacher, E., Spanischberger, A., & Bach, H. (2010). Typical 

Greenhouse Gas Emissions from Cultivation of Agricultural Raw Materials for Use as 

Biofuel and Bioliquid. www.umweltbundesamt.at 

Yuzhakova, T., Rédey, Á., Lakó, J., Hancsók, J., Domokos, E., Somogyi, V., Utasi, A., Popita, 

G., Rádulyand, L., & Ráduly, I. (2012). Biomass potential in Hungary. Fresenius 

Environmental Bulletin, 21(8 B), 2356–2361. 

  
 

6. Publication list 

1. Mulyana, B., Polgár, A., and Vityi, A. 2023. Research trends in the environmental 
assessment of poplar plantations in Hungary: A bibliometric analysis. Ecocyle 

9(3): 23-32. https://www.ecocycles.net/ojs/index.php/ecocycles/issue/view/22 . 

(Scopus Q4) 

2. Mulyana, B., Polgár, A., and Vityi, A. 2023. Three Decades of Forest Carbon 
Dynamics Modeling Using CO2FIX: A Bibliometric Analysis. EVERGREEN 

10(4): 2105-2119. https://www.tj.kyushu-u.ac.jp/evergreen/contents/EG2023-

10_4_content/ . (Scopus Q3). 

3. Mulyana, B., Polgár, A., and Vityi, A. 2024. Forest carbon modeling in poplar 
and black locust short rotation coppice plantations in Hungary. Jurnal Sylva 

Lestari 12(2):324-337. 

https://sylvalestari.fp.unila.ac.id/index.php/JHT/article/view/883  (Scopus Q3). 

4. Mulyana, B., Polgár, A., and Vityi, A. Modeling of forest carbon dynamic in 
different forest management scenarios: a case study on poplar and black locust 

plantations in Hungary. Journal of Forestry Studies (In press/Scopus Q3) 

5. Mulyana, B., Polgár, A., and Vityi, A. Life Cycle Assessment of Bioenergy 

Production from Short Rotation Coppice Plantation in Hungary. (Ready to be 

submitted/Scopus Q3/Q2) 

6. Mulyana, B., Polgár, A., and Vityi, A. Life Cycle Assessment of Timber 

Production for Industrial Purposes in Hungary. (Ready to be submitted/Scopus 

Q3/Q2) 

7. Mulyana, B., Polgár, A., and Vityi, Carbon negativity of black locust and poplar 

plantation in different management systems in Hungary. (Presented at the 6th 

International Conference on Natural Resources and Technology and under 

review to be published in IOP). 

8. Mulyana, B., Polgár, A., and Vityi, A. 2022. Preliminary Research on Bamboo 

Properties. Scientific Publication of the Faculty of Forestry Engineering, 

University of Sopron Press: 205-211. 
9. Mulyana, B., Polgár, A., and Vityi, A. 2023. Wood for Energy or Construction? 

A CO2FIX model simulation. Scientific Publication of the Faculty of Forestry 

Engineering, University of Sopron Press: 189-196. 

10. Purwanto, R.H., Mulyana, B., Sari, P.I., Hidayatullah, M.F., Marpaung, A.A., 
Putra, I.S.R., and Putra, A.G. 2021. The environmental services of Pangarengan 

mangrove forest in Cirebon, Indonesia: conserving biodiversity and storing 

https://www.ecocycles.net/ojs/index.php/ecocycles/issue/view/22
https://www.tj.kyushu-u.ac.jp/evergreen/contents/EG2023-10_4_content/
https://www.tj.kyushu-u.ac.jp/evergreen/contents/EG2023-10_4_content/
https://sylvalestari.fp.unila.ac.id/index.php/JHT/article/view/883


12 

 

carbon. Journal of Biological Diversity Biodiversitas 22(12): 5609-5616. 

(https://smujo.id/biodiv/article/view/9561/5362) (Corresponding author/Q3). 

11. Purwanto, R.H., Mulyana, B., Satria, R.A., Yasin, E.H.E., Putra, I.S.R., and Putra, 
A.G. 2022. Spatial distribution of mangrove vegetation species, salinity, and mud 

thickness in mangrove forest in Pangarengan, Cirebon, Indonesia. Journal of 

Biological Diversity Biodiversitas 23(3): 1383-1391. 

(https://smujo.id/biodiv/article/view/10516/5585) (Corresponding author/Q3) 
12. Yasin, E.H.E., and Mulyana, B. 2022. Spatial distribution of tree species 

composition and carbon stock in Tozi tropical dry forest, Sinnar State, Sudan. 

Journal of Biological Diversity Biodiversitas 23(5): 2359-2368. 

(https://smujo.id/biodiv/article/view/10764/5728) (Corresponding author/Q3) 
13. Mulyana, B., and Reorita, R. 2022. Mathematical expression of internode 

characteristics of yellow Ampel Bamboo (Bambusa vulgaris var. Striata). 

Bulleting of the Transilvania University of Brasov Series II: Forestry, Wood 

Industry, Agricultural Food Engineering vol. 15(64) No. 1: 43-56 
(https://webbut.unitbv.ro/index.php/Series_II/article/view/1838), (First author 

and corresponding author/Q4). 

14. Ris Hadi Purwanto, Budi Mulyana, Ratih Madya Septiana, Dwiko Budi Permadi. 

2022. Allometric equation for the biomass and carbon stock of cajuput (Melaleuca 
cajuputi Powell) stand in Wanagama forest, Yogyakarta, Indonesia. Forestry Ideas 

Vol (28) No. 2: 380-392. (Corresponding author/Q4). 

15. Mohamed Hemida, Budi Mulyana, Andrea Vityi. 2022. Determinant of farmers’ 

participation and biodiversity status in the program of agroforestry rehabilitation 
in Sudan. Biodiversitas 23(11): 5638-5645. (Corresponding author/Q3) 

16. Matatula, J., Wirabuana, P.Y.A.P., Yasin, E.H.E., and Mulyana, B. 2023. Species 

Composition and Carbon Stock of Rehabilitated Mangrove Forest in Kupang 

District, East Nusa Tenggara, Indonesia. Environmental Research, Engineering 
and Management 79(3): 24-34. (Corresponding author/Q3) 

17. Laksono, FAT., Mishra, M., Mulyana, B., and Kovács, J. 2024. Exploring the 

Mediterranean tsunami research landscape: scientometric insights and future 

prospects. Geoenvironmental Disasters 11:6 (Co-author/Q1) 
18. Wirabuana, PYAP., Mulyana, B., Baral, H., Hendrati, RL., Nurtjahjaningsih, 

ILG., Mashudi, Setiadi, D., Pudjiono, S., Sumardi, Baskorowati, L. 2024. Energy 

storage of Indonesian community forest tree species employing for designing the 

next strategies. Froniters in Gorest and Global Change 7: 1- 14 (Co-author/Q1) 
19. Mulyana, B. and Hemida, M. 2023. Life Cycle Assessment in Indonesia’s 

Forestry Sector: A Scoping Review. Global Forest Journal 1(1): 51-59. 

20. Yasin, E.H.E., Habiba, K.O., and Mulyana, B. 2022. Multi-temporal Satellite 

Images Analysis for Assessing and Mapping Deforestation in Um Hataba Forest, 
South Kordofan, Sudan. Journal of Sylva Indonesia 5(1): 81-93. 

 

 

 

https://smujo.id/biodiv/article/view/9561/5362
https://smujo.id/biodiv/article/view/10516/5585
https://smujo.id/biodiv/article/view/10764/5728
https://webbut.unitbv.ro/index.php/Series_II/article/view/1838


13 

 

 


