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Abstract

Following the project Restoration strategies of thetediorated peatland ecosystems from Romania (PeatRbas
been shown that Romania has 32 peatlands that ngeiblbgical restoration taking into account the ieasing of
human activities and changes in land use. Thesdlgmes are distributed in the Alpine region (30) airdthe
Continental region (2). In this paper, we startedni the assumption that the evapotranspiration essccan be
reduced by decreasing the spread of colonizingispegetula pendula and Rhamnus frangula, in orderettuce the
evapotranspiration rate. To establish the condisidar hydrology restoration, we used a conceptuatleh applied to
the peatland functioning in order to quantify thater inflows (from runoff and rainfall) and outflew(overbank
outflows, by evaporation, by colonizing speciesigmration). To estimate the rate of evapotrandpira for these
species, we used in the model as input data: heigtitdiameter of the individuals, the number ofrtials, the leaf
area of individual, wind speed, temperature, hutgidhe number of sun hours / day, the surfaceefaater table.
Model results show that evapotranspiration process be reduced after implementation of specifidorasion
activities, demonstrating a real improvement onexatgime.
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1. INTRODUCTION

Peatlands are a category of ecosystems with relgtiow areas in Romania, which are capable of
sustaining a large number of species of consewvaind endemic interest.

Peatlands ecosystems can provide a range of eeosgstrvices such as, production services: food,
water, wood, fuels; regulation services: carbonusstiation, regulation of water regime, water
quality regulation, flood prevention or pollutargteéntion capacity; cultural services: education,
religious significance, traditions, symbolic valuasd support services: peat formation, primary
production, etc (Bonn et al., 2017).

According to the Mibilescu, Strat, Cristea, & Honciuc, 2015, peatlaed®systems have an
unfavorable-inadequate conservation status in R@manorder to ensure a favorable conservation
status of the peatland ecosystems, it is neceswargnaintain the populations size of the
characteristic and endemic species.

Peatland ecosystems have unique particularitiespaced to other ecosystems, in particular
because of their ability to form peat, to storggéaamounts of carbon, and to retain pollutants. In
the case of degraded peatland ecosystems, espédbi@dke affected by the construction of drainage
channels, affected by the modification of the watyime, affected by the spread of invasive
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species, affected by grazing or those affectechbypeat exploitation, there was found a reduction
in their capacity to form peat and to store carl§Bonn et al., 2017).

In the case of drained peatlands, colonizing sgati@ay have an invasive character that can lead to
a decrease in water level and to a increasingeoéttapotranspiration rate. By increasing the spread
area of the colonizing species may be affected aciaristics species such as bryophytes (eg
Sphagnum magellanicum, Sphagnum cenfralant species (eQrosera rotundifolia, Carex nigra,
Menyanthes trifoliataetc.) or animal speciekifys orbicularis , Hyla arborga

2. MATERIALSAND METHODS

Within the PeatRo project (Restauration strategiethe deteriorated peatland ecosystems from
Romania), during 22.09-30.09.2017 has been camigdestoration activities at the ROSCI0112
Mlaca Tatarilor site by specialists from the Institute ofoB®gy of the Romanian Academy,
specialists from S.C. MULTIDIMENSION S.R.L and othsolunteers (Restauration strategies of
the deteriorated peatland ecosystems from RomBReiatRo), 2017).

The protected area of Mlacat@rilor has an area of approximately 4 ha and d¢atled in Sibiu
county in the proximity of the locality Arga de Sus, at an altitude of 548 m. Also this area w
declared a site of community importance for habiteb0 - Depressions of peat substrates of the
Rhynchosporionand for the specie€mys orbicularis and Triturus cristatus (Ministry of
Environment, Water and Forests, 2016)

The restoration activities of the Mlacatarilor peatland were:

- Manual extraction oBetula penduleandRhamnus frangulandividuals from the central area of
the peatland

- Building an soil dam that blocked the drainagarutel in the north-east area of the peatland

- Construction of a twigs dam that blocked therrge channel in the north-west of the peatland

- Construction of a water redirection channel ledan the south-eastern part of the peatland

- Blocking access to the peatland (to prevent gggz{Restauration strategies of the deteriorated
peatland ecosystems from Romania (PeatRo), 2017)

In this paper we started from the hypothesis agagrtb which: The rate of evapotranspiration in
the Mlaca Ttarilor peatland can be reduced by decreasingptead area of the colonizing species
Betula pendulaand Rhamnus frangulaWe present in Fig. 1 the input streams in pedtlan
(precipitation water, surface water) as well adlows from the peat (surface leakage, evaporation
of water, transpiration of the colonizing speciBst(ila pendulandRhamnus frangul.

In order to estimate the evapotranspiration raterbeand after the restoration activities, it was
necessary to first estimate the transpiration miteBetula pendulaand Rhamnus frangula
individuals and the rate of water evaporation beefond after the restoration activities.

Estimation of the transpiration rate etula pendulandRhamnus frangulandividuals

To estimate the transpiration rate, it was necgssarfirst estimate the foliar surface of the
individuals ofBetula pendulaandRhamnus frangula

For Betula pendulave considered: individuals with a diameter of 216, 20 cm, foliar surface/
individual (nf) for each diameter (Gorbon et al., 2003), estighatember of individuals in the
peatland for each diameter. After we multiplied fbiar surface/individual (5) for each diameter
with the estimated number of individuals in the tfaaad for each diameter, we have obtained the
foliar surface/ number of individuals &etula pendulaexpressed in ffor each diameter. Thus,
after | summarized the foliar surfaces for eachmdiger, we found the total foliar surface for all
individuals ofBetula pendula
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Figure 1. The conceptual model applied to the protected area of the Mlaca Tatarilor

For Rhamnus frangulave considered: individuals with a diameter of 21, foliar surface/
individual (nf) for a diameter of 2.5 cm (Eschenbach and Kapfé86), estimated number of
individuals in the peatland wich have a diamete2@& cm. After we have multiplied the foliar
surface/individual (ff) with the estimated number of individuals in thetgtand for a diameter of
2.5 gm, we have obtained the foliar surface / nunobbéendividuals ofRhamnus frangulaxpressed
in m",

To estimate the transpiration rate Bétula pendulandividuals: we multiplied the foliar surface/
number ofBetula pendulandividuals with the transpiration rate expressedg HO /nf/ day
(Kramer and Kozlowski, 1979) and we obtained tla@gdpiration rate for the individuals Betula
pendulaat 5, 10, 15, 20, 25, 30 days. Also, the trantipmarate at the given day intervals is
summed.

To estimate the transpiration rate Rhiamnus frangulandviduals: we multiplied the number of
individuals of Rhamnus frangulavith the transpiration rate expressed in KgOKindividual/day
(Singh & Thompson, 1993) and we obtained the traatpn rate for individuals oRhamnus
frangulaat 5, 10, 15, 20, 25, 30 days. The transpirataa@ forRhamnus frangulat the given day
intervals is also summed.

Estimating the evaporation rate of water beforeaftel the restoration activities

To estimate the water evaporation rate before mra&stm, we used weather data (Weather archive in
Fagaras, 2016) for wind speed (m/s), temperature (deg@sius) and humidity (%) for 12 months
of 2015.
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Also, to find the number of hours of sunshine/degm 2015, we used a sunrise and sunset
computer (Sunrise and sunset computer from wofldi6®, and to find the evaporation rate of water
(mm/day), we used monthly data on wind speed (rteg)perature (degrees Celsius), humidity (%)
and number of hours of sun/day that we entered ievaporation calculator (Lenntech, 2016).

After we found the water evaporation expressednim/day we converted into liters’mAlso
following field measurements with GPS we found ihé surface water storage before and after the
restoration. Thus, after multiplying the water ewagtion rate (liters/f) with the surface water
storage before and after the restoration, we foaotl the evaporation rate of water before
restoration and after restoration for a period »frionths.

Estimating the evapotranspiration rate before raitm and after restoration

To estimate the evapotranspiration rate beforerasbn for each month of the year, we summed
up the transpiration rate Bketula pendulandRhamnus frangulavith the evaporation rate of water
before restoration, and we obtained the evapotiatgm rate for each month of the year before the
restoration activities. Also in the same way wecghdted the evapotranspiration rate after
restoration, but the transpiration rate for the species we summed up with the evaporation rate of
water after restoration. For the two evapotransipmarates we converted from kg of water/month
into n? of water/month (Figure 4).

Calculations of the transpiration rate for the sp&cies, some of the evaporation rate estimates and
those for estimating the evapotranspiration rateeweade in the Excel program (Report on the
cost-benefit assessment of the restoration/reamigin activities for all types of peatland
ecosystems affected by draining Case study: Pestesrea Mlaca atarilor (ROSCI0112), 2016)

3. RESULTSAND DISCUSSIONS
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Figure 2. Estimation the transpiration rate for individuals of Betula pendula and Rhamnus frangula
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Figure 3. Estimation the evaporation rate of water in Mlaca Tatarilor peatland
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Figure 4. Evapotranspiration ratesin Mlaca Tatarilor peatland
The transpiration rates are expressed for a perid®D days and are summed up. It can also be
observed that the transpiration rate is higher Betula pandulabecause this species has a

transpiration rate of 0.240 Kg H2Omay while Rhamnus franguldhas a transpiration rate of
0.110 Kg /H20/individual/day (Figure 2).
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Thus, in Figure 3, it can be seen that the watapesation rate is higher after the restoration
because the surface of the open water is 845@hite before the restoration the surface of therop
water was 1400

Following the summation of the transpiration rate ihdividuals ofBetula penduleand Rhamnus
frangulaover a period of 30 days and the rate of watepenation before restoration, we obtained
the evapotranspiration rate before restoratiorthéncase of the evapotranspiration rate after the
restoration, we did the same. Thus, in Figure ¢hit be seen that the evapotranspiration rate has
decreased by over 90% due to restoration activities

4. CONCLUSIONS

In the case of drainaged peatland ecosystems;gt@nmended that their restoration be done by
manual works with the help of specialists and vtders.

By removing the colonizing species from the draipedtland ecosystems, the water regime will be
restored and the necessary support for the developaf the characteristic species will be ensured.
It is important that after restoration work, toibglemented a monitoring program in order to see if
the peatland ecosytems are improving their statef&vorable conservation status.

It is also important for the local population toibéormed about restoration activities, in ordebt
aware about the role of habitats and charactesgicies in the provision of ecosystems resources
and services.

Individuals ofBetula pendul&ave a higher transpiration rate because theptiration rate/ riyday

is higher than the individuals &hamnus frangulaand are individuals of different ages. The water
evaporation rate is higher after the restoratidivities, because the surface of the open water has
been enlarged.

The hypothesis aceptance confirms that: the evapspiration process in the Mlacatdrilor
peatland can be reduced by diminishing the spreaaliea of the colonizing speciBstula pendula
andRhamnus frangula #mproving signicantly the hydrological regim of theatland.
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