W EDEl: The contribution of chestnut coppice forests in providing ecosystem services it B

EUROPEAN COOPERATION ) o ] B ' < PCK
N SQENCE Al TEGHNOLOCY for carbon storage and climate change mitigation: A case study AKAAEMU S

EVA MAYR-STIHL AE! |
STIFTUNG Glushkoeva, M., M. Zhiyanski, |. Markoff, S. Glushkov - H/’;E?})\I/ITE

Universiteit

A Introduction Provisioning services:
ntWEfPen The concept of ecosystem services over the recent past decades has contributed to increased public awareness e Food

about the importance of natural capital and its sustainability for human well-being (Daily 1997, MA 2005).

i Ecosystems such as coppice forests provide a wide variety of environmental goods and services, which create value
““” for humans. Coppice forests are particularly species-rich habitats and make a contribution to the preservation of
UI\”VE RS'TE'T cultural and historical diversity. Regulation services are the most important ecosystem services provided by forests Cultural services:
(e.g. local climate regulation, water cycle and CO, sequestration, mitigation of natural hazards etc.). Biodiversity S
GENT supporting services, provisioning, improvement of landscape and the quality of life they provide give additional . % Aestetoc
important opportunities for physical outdoor activities and recreation and have positive effect on human well-being. sp'f't“al o
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The aim of this work is to analyse carbon storage of various ecosystem compartments (above-ground biomass,
forest floor and soil) of selected coppice forest stands of European chestnut (Castanea sativa Mill.) in Belasitsa
Mountain, SW Bulgaria, as well as to identify the ecosystem services, provided by these forests.
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Materials and methods Regulating services:

The experimental work was carried out in selected chestnut coppice o Climate regulation
forests on northern slopes of Belasitsa Mountain, SW Bulgaria from . Flood reg dation
450 to 750 m a.s.l. The chestnut forests in this region are defined as *»?’A ation

Supporting services:

Al B K5 rare habitats with conservation priority under the Habitats Directive T
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Ty 3 of the EU (92/43/ EEC). We investigate two mixed and one pure e e
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b chestnut stands.The woody biomass was calculated per hectare and . S f’@‘rw«“,‘h‘é\l FEE

I ; then the values, obtained were converted to carbon stock.

Table 1. Main characteristics of sample plots

Global climate regulation by
reduction of greenhouse gas concentrations

Climate
regulation value (CO,e)

CF1 Beech 70 700 >120 65 17 47.8 24.3
Chestnut 30
CF2  Chestnut 70 450 >80 87 15 23.8 13.2
Beech 30
CF3  Chestnut 100 550 >80 72 16 28.5 140  SOCff (t C ha-1)=Cxw
. SOCplot (t C ha-1) =SOC (g C 100 g-1) x
Table 2. Stock of tree biomass corrected BD (g cm-3) x depth of soil e e
Stock of tree Stock of chestnut  layer (m) x 100 AT R ke TR
cecul Sample plots biomass biomass tSOCplot (t C ha-1) = Cff + Cs,
esults 3 3
CF1 4820 m 3900 m i
It was observed a trend of increasing C in (169 i ha'l) (138 i ha'l) tSOCsite (tC) = tSOCplot (t C ha-1) x area
pure chestnut stand (CF3), where we found : - of sample plot (ha)
other sample plots. The highest carbon (103 m” ha ™) (64 m~ ha ™) chestnut per hectare + tSOCplot
stock in soil was established for the topsoil CF 3 1500 m> 1500 m?> C stock, t/ha
(0-10 cm) in all studied plots. | (87 m3 ha'l) (87 3 ha'l)
It was observed a tendency of decreasing C : : XTH’ | | | |
stock with increasing the soil depth. The C stock in aboveground biomass = 1030 IL ———————————— I— W -
highest stock was established for pure 30-50 ===
chestnut stand (CF3) 60.2 t C ha-1. The el Pl SELRIE SEEET J
. ] tree biomass chestnut biomass o _0-10
highest total stock of carbon, both in forest S 1030 )
litter and soil, was found again in pure CF1 1084.5t C 337.5tC 30-50 '
chestnut stand CF3 (84.04 t C ha-1), (38.03 t C ha-1) (19.6t C ha-1) o 010 | |
followed by CF1 (59.77 t C ha-1) and CF2 e e by O ;ggg |
(50.5t Cha-1). (23.2 t C ha-1) (19.6 t C ha-1) p / 2 /
According to the calculations of C stock in 0 > 10 15 20
: : CF3 337.5tC 337.5tC
abovg—ground biomass the examined St (19,51 € ety —
experimental plots follow the order: CF3 %0
(105.8 t C ha-1)> CF1 (102.1 t C ha-1)> CF2 0
(76.3 t C ha-1). 60
The pure chestnut stand is characterized o
with highest C stock per hectare, with only 40
20.6%, accumulated in above-ground 30
biomass. This confirms the high potential 20 -
of soil system for carbon accumulation. 10 -
0 . .
CF1 CF2 CF3

Main findings
Mature, mixed, coppice chestnut stands are characterized with relatively high carbon stock, large part of
which was accumulated in the above-ground biomass. At the same time it was established that the pure
chestnut stands have the highest potential for carbon storage, mostly in the forest floor and mineral soil
(topsoil), indicating the existence of favorable conditions for the inclusion of organic substances in the
soil system.

An analysis of the results showed that coppice chestnut forests in Belasitsa Mountain have a high
potential for carbon capture and sequestration and they are of essential importance in maintaining and
enhancing ecosystem services in the region, in climate change mitigation and for long-term planning and
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