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INTRODUCTION

Traditional ecological knowledge emphasizes the importance of the relationship between
human beings and naturThe eco standards of 21th century make it necessary to develop and
implement human ancdhatureoriented activities for sustainable magement of forest
resources. Technicallgesignated forestry activities should contribute to the protection of
biodiversty, ecosystems, and habitats through environmentally friendly operations, while
meeting the public demands for wide range of forest products and services within sustainable

limits of the forest ecosystems.

There is no doubt that environmentally frien@igproaches are necessary for implementing
reduced impact forest operations in the field of forest engineering. Besides, forest operation
activities provide important sources of income and job opportunities and help enhancing life
of rural populations in m@ countries. Although these activities provide many economic
benefits, a wide variety of workplace hazards present risks to the health and safety of people
at workplace. Therefore, not only technically appropriate and economically profitable but also
environmentally sound and socially acceptable forest operation practices should be promoted

to ensure the continued satisfaction of human needs for present and future generations.

2" International Symposium of Forest Engineering and Technologies (FETEC

2019) iHuman and Nature Oriented Forest Engineedngas held on4-6 September

2019a t Agritultural University of Tirana (AUT)0 i n t he <city of Tir a
symposium ceorganizers includ#lUFRO Division 3.01.0GndFETEC Platform

The aim of the symposium wat® discuss the most recent scientific researches and
professional works related to human and nature oriepéegpective of forest engineering

with attendance of international researchers, practitioners, and relevant shareholders

Participants of theventincluded therepresentatives of the Agricultural University ofana,
Prof. Dr. Bahri Musabelliu, Rect@f AUT, Dr. Orneh ¢ u -Dieputy Minister in Ministry of
Tourism and EnvironmenAdministratorof AUT, DeputyRectors ofAUT, Prof.Dr Sulejman
Sulce and ProfDr Remzi Keca,Assoc. Prof. Dr. Leonidha Peri, Dean, FFSRamadan
Mujollari, Administrator ofFFS, Prof. Dr. Abdullah E. Akay, Deputy Coordinator in UIFRO


https://www.iufro.org/science/divisions/division-3/30000/30100/
http://ormantransportu.org/mainpage.html
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Division 3.01 Prof. Dr. H. Hulusi Acar as representative of FETERE well as researchers
from Albania and various countries such as: Turkey, Germany, Japan, Monteaedro,
Kosova

On behalfof the organizing committee, Prof. Dr.H. Haska welcomed the participants and
emphasized the importance of this activity to bring together researchers in the field and
opportunities for exchange of relevant knowledge and experience.

After welcoming speecifrom the rectorate of AUT, faculty and ministry, the symposium
continued with plenary, technical sessions, where 39 oral papdrS postewere presented.

The second and third day of the symposium has continued with a field trip in Belsh region
forests,as well as and after a Cultural TanDurresand next day at Tirana.

On behalf of the entire organizing committee we would like to sincefepk all the
participantsof the symposium and express our beshes to those who contributed during

the pre@ration and organization stages of the symposium.

Assoc.Prof.Leonidha Peri Prof. Dr. Hajri Haska

Dean, FFS, Albania SymposiunChairman

Prof.Dr. Bahri Musabelliu
Rector, AUT, Albania

AGRICULTURAL UNIVERSITY OF TIRANA
Faculty of Forestry Science

Koder Kamez, SH1, Tirana 1000, Albania
Tel: +355 47200874

E-mail: hhaskaj@ubt.edu.al
http://ubt.edu.al/sg/fete20193albania
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Examination of Some Properties of Bursa Resort Areas with Open Source
Web Mapping (OpenLayers)
Sel - uk GTahalYasin HATAY

IKaradeniz Technical University, Forestry Faculty, Forest Engineering Department, 61080, Trabzon, Turkey
*tyhatay@Kktu.edu.tr

Abstract

Information Technologies are used in malifferent sectors. This has a positive impact on the
dissemination and use of information. Online mapping systems allow to use of forestry
databases created by relevant stakeholders. -8pene databases of recreational activities
(recreation area, natial park, nature park, etc.) should be established. These databases can be
integrated with online mapping systems, enabling stakeholders to access forestry data more
easily. In this study; 70 recreation areas were determined within the borders of BucsaReg
Directorate of Forestry. In addition to classification of recreation areas, a database was created
by taking into consideration the physical and administrative structures, usage status, purpose of
use and the forest structure (stand types, crowrnurges development stages, tree species).
Recreation areas are 856.37 ha. Recreation areas 56.85 percent dypberéCreation area.
24.29% of recreation area not used actively. 48% of the recreation area are intended for natural
beauty. As a result, fanore efficient use of recreational areas in Turkish Forestry, open source
online databases and applications are important. However the applications, such as website,
online map system and online application, for the recreation areas in Turkey are eavailabl
sufficient quantities.

Keywords: Resort area of Bursa, Open source web map, OpenLayers, Geographic
Information Systems, Online map

1. INTRODUCTION

Nowadays, information technologies are being used more and more in the management of green
spaces. Depeimy on these developments, spatial decisi@king processes arise in field
management. With some studies as Open source software, web mapping applications, databases
and editing of geographic data, spatial decision making processes become more usdble (Wol
2017). The positive impact of technological developments is also seen in the forestry sector and
the use of online maps in spatial analysis is becoming widespread.

In recent years, GIS has been used on the web in many studies as watershed management, p
management and ecosystem services. (Zhang et al., 2015; Damos, 2015; Lajis et al., 2016;
Tayyebi et al., 2016). These studies were generally performed with GIS based software and data
storage. The relationship between forest stand characteristicaratslide characteristics can

be given as an exampl gk odt tdlese ZO0MdK|EEt Epat
processes should be carried out economically, sadtarally and ecologically in accordance

with the basic characteristics of the ecosystem. @pence mapping systems can be used to
share these analyses with macstakeholders. Open source mapping systems are those that do
not depend on any copyright, patent or control mechanism and are available to everyone free of
charge. This system, which is easy to use and accessible, has encouraged people to gather
around a&common denominator.

Open source web maps emerge with the common use of GIS and internet technologies. It
facilitates access and control of data by end users with the use of file transfer protocol and world

1
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wide web (Figure 1). It can facilitate the arsadyof the relationships of different data groups

with each other. As a result, it allows data to be downloaded over the Internet. The data can then
be processed. Software Development Kit (SDK) or Application Programming Interface (API),
software developdibraries, can be used to use this data (Neumann, 2012; Karnatak, 2016).

Web/application server Web users
B o
GIS Server Request st 5
- User 3
User 4
Response - User n
Data Gateway Web clients

Figure 1. Working principle of Web MaggKarnatak, 2015

The online web map is not used in spatial analysis process in Turkey. However, government
agencies only provide informan to the end user for demonstration purposes. Within the
General Directorate of Forestry, ArcGIS wadised stand maps are shared. At the same time,

the data of resort areas related to recreation areas in forestry are shown to the end user through
World Wide Web (WWW) (Link1, 2019). However, no arguments are put forward to easily
reveal the interaction of these fields with each other.

Population, industrialization, and increase in housing density push people to recreational
activities. Many people needgareational activities in natural environments in order to get away
from soci al and psychological problems and
2010). In order to carry out these sustainable recreational activities, it is important to plan
recredion areas. According to the General Directorate of Forestry Recreation Areas Regulation,
Resort areas are divided into 4 groups as A, B, C and D. (Turkish Official Gazette, 2013). Since
2005, the resort areas are accessible with google earth and gopgleppéications. However,

none of these interactive maps clearly illustrate the cultural significance of resort areas or
appropriate sustainable recreation activities.

The purpose of this study is to determine the relationship between resorts datarenstamdi

data by coding a web interface with OpenLayers which uses PHP and JavaScript SDK. Specific
objectives have been set for this study. Spatial analysis of the resort areas was carried out and
usage status, social facility status, management statlgeneral information of these areas

were explained. The relationship between the resort areas and the stand areas was determined
and the stand characteristics, stand structure, stand closure, development age and tree species
were revealed. This data wstsared with the end user using the online web map.

2. MATERIAL AND METHODS

In this study, Resort areas of recreation areas database and stand maps database of the General
Directorate of Forestry (GDF) were used. Bursa District Directorate boundaries le&ve be
selected as the sample area for this data (Figure 2). Bursa GDF borders are 1079544 ha and
485636 ha of these areas are forested areas. 44.99% of the total area is forested.
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Figure 2. Overview of the study area

The stand maps database of the Genenadctorate of Forestry was prepared in order to
determine the resort areas in the research area. Then the database and spatial properties of the
recreation areas, which are processed offline, processed offline were edited with ArcGIS
Desktop. ArcGIS Welserver based online mapping system of General Directorate of Forestry
was used to provide stand maps. The OpenLayers 4 system was selected to use the open source
web mapping system. With this system, it was aimed to reveal the data and reveal the detailed
spatial analysis (Figure 3).

Mesire Database of ArcGIS Desktop General Directorate of Forestry.

MESIRE stand
Man Bz ggabase g;fabase == Hap
Interface Interface

OpenlLayers
(New Web Intenrface)i

JavaScript
Database

New Information and
New Findings

Figure 3. Flow diagram showing the operations performed

Data was transferred to a SQL based database using Javascript and Php codes and OpenLayers
library. Html, PHP and JavaScript based web page was coding and weltenteigaepared. In

addition, online maps such as Google Map have been added to create a web interface. Thus,
visuality became more accessible. A special field was encoded so that the coordinate values
could be displayed. Coordinate property added to c(@oidePaged, 2019). Stand maps and

resort areas in the research area are presented online on the same map. New online map can be
created by using the database system and relations between stand parameters and promenade
area properties were determined.
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3. RESULTS AND DISCUSSION

3.1. General Characteristics of Resort Areas

Resort areas are divided into 4 groups as A, B, C and D according to the General Directorate of
Forestry Recreation Areas Regulation published in the Official Gazette No. 28578. Thaftypes
resort areas belonging to Bursa Regional Directorate of Forestry (RDF) are given in Table 1.

Table 1. General Information and usage status of resort area
Resort Typt Areas (ha Rate (%

A 146.5 17.10
B 43.1 5.03
C 486.8 56.85
D 180.0 21.02

Total Area 856.37 100

It was found that the C type resort areas were more common in Bursa RDF (%56.85). Types of
resort areas vary according to their recreational activities. The usage status of these resort areas
are given in Table 2. It has been determired £4.29% of the resort areas were not in use and
were not active. When the classifying the resort areas according to their reason of usage, it was
determined that the resort areas were usually used for natural beauty (Table 3).

Table 2. Usage status i@sort area Table 3. Reason of usage of resort area
Usage StatL Areas (ha Rate (% Reason for Use Number Rate (%)
In Use 53 75.71 Sightseeing 8 11.43
Not In Use 17 24.29 Natural Beauty 48 68.57
Total 70 100 Picnic and Hiking 13 18.57
SPA 1 1.43
Total 70 100

3.2. Relationships between Resort Areas and Stand Areas

When the stand structures of the resort areas are examined, it is observed that pure forest trees
are moredense in the resort areas (Table 4). When the interactions between plant
communities are taken into consideration, it is observed that plant species are damaged more
in pure stands than mixed stand areas (Holmes and Dobson, 1976). According to this
information, it can be thought that pure forests will be damaged more eatiy future due

to social pressure in the resort areas. The crown closure values of the stands in the recreation
areas are given in Table 5. Among the stands, there are more recreation areas, especially in 3
closure value (%33.50). The reason of this raiahought to be used as a resort area for
places with a higher crown closure.

Table 4. The ratio of the relationship between stand structures and resort

Stands Sightseeing  Natural Beauty  Picnic and Hiking SPA Total
Structure (%) (%) (%) (%)

Pure Foest 2.46 24.88 12.07 0.74 40.15
Fixed Forest 2.22 12.56 1.72 0.00 16.50
Degraded Forest 1.23 11.08 3.69 0.00 16.01
Open Areas 0.49 4.43 1.23 0.00 6.16

Agriculture 1.72 12.32 7.14 0.00 21.18
Total 8.13 65.27 25.86 0.74 100
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Table 5. The ratio of theelationship between crown closures and resort
Crown Sightseeing  Natural Beauty  Picnic and Hiking  SPA

Closures (%) (%) (%) o) row
1-(0.100.40) 0.49 4.43 271 0.00  7.64
2 - (0.41:0.70) 0.25 10.59 4.68 0.00 1552
3-(0.71-1.0) 3.94 22.41 6.40 0.74  33.50
Total () 8.13 65.27 25.86 074 100.00

(*) including Degraded Forest, Open Areas, Agriculture

The relationship between the resort areas and stand areas according to the development stages
is given in Table 6. It is observed that the resoeiaa are especially in stands of ¢ stage
(%16.50). It is normal to use stands as a resort area for a certain developmental age. However,
it is noteworthy that there are resort areas in the early stages such as a, ab, b, bc. The resort
areas in these stagesrrespond to 16.5% of the total resort area.

When the relationship between the resort areas and stands according to tree species is
examined (Tablg), it is seen that the most common tree species is Turkish pine (%12.81). In

a study on forest trees areas used for recreational activity across Europe (Edwards et al.,
2012), broadeaved trees were found to be more preferred than coniferous trees. Compared
with this study, it is seen that tree preferences are not very important in resort areas.

Table 6 The ratio of the relationship between development stages and resort

Development StagSightseeing (% Natur(%/lo;S eauty Picnic and Hiking (% ?OZ')A Total
a (..<7.9 cm) 0.00 3.20 0.00 0.00 3.20
ab (1.367.9 cm) 0.00 2.46 0.00 0.00 2.46
b (20.635.9 cm) 0.25 1.97 1.23 0.00 3.45
bc (20.635.9 cm) 0.25 6.40 0.74 0.00 7.39
c (36.051.9 cm) 2.22 9.85 4.19 0.25 16.50
cd (36.651.9 cm) 1.23 7.14 3.69 0.25 12.32
d (52<.. cm) 0.74 6.40 3.94 0.25 11.33
Total (*) 8.13 65.27 25.86 0.74 100.00

(*) including Degraded Forest, Open Areas, Agriculture

Table7. The ratio of the relationship between tree species and resort
Natural Beauty  Picnic and Hiking SPA

Tree Specie Sightseeing (% (%) (%) (%) Total
Stone pine 0.00 1.48 0.25 0.00 1.72
Black Pine 197 9.61 3.69 0.00 15.27
Radiata Pine 0.00 0.74 0.49 0.00 1.23
Carpinus 0.00 0.49 0.00 0.00 0.49
Turkish Pine 0.49 5.17 7.14 0.00 12.81
Abies 0.00 0.00 0.74 0.00 0.74
Tilia 0.99 0.99 0.00 0.00 1.97
Beech 0.00 12.81 0.74 0.74 14.29
Oak 1.23 6.16 0.74 0.00 8.13
Total (*) 8.13 65.27 25.86 0.74 100.00

(*) including Degraded Forest, Open Areas, Agriculture
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4. CONCLUSION

In this study, an open source online databases and applications are used for more efficient usage
of recreational areas in Turkey. Resareas of Bursa RDF are 856.37 ha. 75.71% of these areas

are actively used. Recreation areas are mostly used for natural beauty purposes. 58.6% of these
areas are managed by municipalities. 24.88% of these areas are pure forest stands and are used
for naural beauty. There are degraded forest areas, open areas and agricultural areas in resort
areas (43.35%).

Open source mapping activities should be used in the service of all stakeholders involved in
forestry activities. Thus, more open improvements aamhade to the contribution based on
spatial analysis for forestry. And, as the databases can be used more efficiently, the relationship
between the information network and the forestry activities as a whole can be examined and
recorded. The findings in whistudy provide managers and policy makers with -tengn
development of forest stands. It also shows the low silvicultural effects of forests in accordance
with sustainable recreation forestry.
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Abstract

This study analyzed profitability of <clear
daily repot s and product sales reports of the Ut :
(FOC) in the central area of Tochigi prefecture, Japan. Small machines (8 tons weight)

were used in bunching and processing operations in 2015 and 2016 with smaklaoeag,

ha, whereas mediwsized machines (23 tons weight) were used in 2017 and 2018 with

larger areas more than 5 ha. The productivities of clear cutting operations in 2015 and 2016
were 7.9 and 4.5 #imanday whereas those in 2017 and 2018 were a6d09.0 i¥manday.

Thus, mediurrsized machines with larger areas efficiently conducted clear cutting operations.
Furthermore, the productivity in 2016 was the lowest because manual processing was
performed in 2016 due to pine trees with crooked stems;eab¢hat in 2017 was the highest

because of gentle slope. Sufficient profits were only obtained in 2017 because the labour
productivity in 2017 was only beyond the target of the Government Of Japan (G€LB, 11
m’/manday. Therefore, it is implied thateHhabour productivity should be increased by the

target of GOJ to obtain profits of clear cutting and regeneration operations.

Keywords:Revenue, Labor put, Productivity, Cost, Profit

1. INTRODUCTION

Extraordinary efforts were made to recover forestgasiated during World War 1l and
subsequent restoration age in Japan (Forestry Agency 2018). Those planted forest resources
are getting mature and noweady for harvest. Governmenf dapan (GOJ) and Tochigi
prefecture have promoted the harvesting of neatyrlanted forests in a sustainable manner

and then reglant where appropriate. Therefore, many studies have been examining these final
felling and regeneration operations. Akaguma et al. (2017) compared productivities and costs
of clear cutting and regersion operations with thinning operations of Nasu town FOC
(Aruga et al. 2013) wusing |l abour inputs fror
from product sales reports. Nasu town FOC was the top runner of mechanized thinning and
clear cutting perations in Tochigi prefecture, Japan. Nasu town was located in rural area
with relatively moderate slopes.

Utsunomiya city has also promoted clear cutting and regeneration operations since 2015
although it was a capital of Tochigi prefecture and atikelly populated area. Time and
motion studies between 2015 and 2016 as well as analyses on production between 2015 and
2017 have ben reported (Guniji et al., 201Nakahata et gl2018).

GOJ subsidized regeneration operations with 93.5% of site ptiepeaad planting and 85%
of weeding standard costs (Nakahata et 2018). Tochigi prefecture made additional
subsidy to secure regeneration operations including 5 years weeding with JPY 320,000/ha
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(The exchange rate was USD 1 = JPY 109 on October 2®) 202015 and 2016, which

was shortage of subsidy from GOJ, with using completely felled trees as not only saw logs

but also energy woods. In 2017 and 2018, Tochigi prefecture reduced additional subsidy to
JPY 300,000/ha with extending clear cutting arg@re than 5 ha for a logging contractor to

work efficiently and to reduce costs. Therefore, the logging contractor of Utsunomiya city

using the smalscale ground based system rented medium sized forestry machines on larger
clearcutting areas in 2017 dn2018. In this study, productivities and costs as well as
profitability of clear cutting and regeneration operations with medium sized machines were
analyzed and compared with small/l sized ma c
production volumes frorproduct sales reports.

2. MATERIALS AND METHODS

We chose two study sites in Utsunomiya city, Tochigi Prefecture, Japan, A and B, that used
smallsized forestry machines and two other study sites, C and D, that used rs&Bdm
forestry machines. Sites B, and D had moderate slopes while site C had a gentle slope
(Table 1). The operation system of site A included chainsaw felling (Zenoah GZ4300EZ),
grapple loader bunching (Yanmar ViO55, Bdn weight), processor processing including de
limbing and buckig (CAT308ECR with Ilwafuji GR25V, 7.6ton weight), grapple loader
loading (CAT304CCR, 4-8on weight), forwarder forwarding (Morooka MS300VDL, 3.3

ton payload), and grapple loader unloading (Komatsu PC35MRtob.@veight). The
operations system of stB° was si mil ar to site AObs, excl t
operations were conducted with chainsaws instead of processors at site B,Rwhere
densiflorawas harvested, because it was difficult to use a processor on the crooked stems of
Pinus denslbra. Sites C and D rented a grapple loader (Hitachi ZAXIS135US -tb8.4
weight) for bunching and a processor (Hitachi ZAXIS135US with lwafup3BR, 13.4ton

weight) for processing. A grapple loader grabbed whole felled trees and bunched them on
strip roads at sites A, C, and D, but a grappled loader bunched bucked logs after manual
processing at site B. Strip roads were constructed by backhoe (CAT304Caen d8ight)

in all sites. The Utsunomiya City FOC logging contractor managed all four sites.

Table 1.Study sites
Site A B C D
Clear felling (year) 2015 2016 2017 2018
Cypress Cypress Cypress Cypress

Species Cedar Pine Cedar Cedar
Age (year) 42-70 72 4374 5583
Area (ha) 1.16 0.84 5.60 5.63
Sl ope angl e 18 19 12 23

Strip road density (md) 484 320 520 526
CypressChamaecyparis obtus&edar Cryptomeria japonicaPine:Pinus densiflora

Operational efficiency andirgct operational expenses weses t i mat ed wit h oper
reports and product sales repor&rip road establishmergxpensesog transportation
expenses, i nsurance cost s, handling fees as:
log markets, and piling fees at the log market were considered indirect operational expenses
(Zenkoku Ringyo Kairyo Fukyu Kyoka?00J). In addition to the timber extraction expenses,
regeneration costs including site preparation, planting, and weeding for 5 years were
estimatedbn t he basis of interviews with forest o
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Table 2.Machine fixed and variable dgicosts (JPY/day)
Grapple loader

Machine Chain saw Processor Forwarder

Backhoe
Size Small Medium Small Medium
Fixed 656 12,600 24,256 21,776 27,584 18,096

Variable 2,624 6,280 10,784 10,648 14,176 10,128

Site preparations piling residues were cantdd with smalsized grappldoader at sites A

and B whereas that was conducted with medsirad grappldoader and backhoe at site D.

At site C, both small and mediugized grapple loaders were used for site preparations. The
Utsunomiya City FOC loggingontractor conducted site preparations just after clear cutting
operations. However, site A was a snow damaged forest and site preparations piling residues
as well as snow damaged trees were conducted with forwarding operations. Therefore, labor
inputs ofsite preparations at site A were not obtained.

At site A, a specialized silvicultural contractor completed the planting of 3,000 container
seedlings/ha o€ryptomeria japonicausing hoes and dibbles. Planting container seedlings
with dibbles was a relaely new method in Japan. The logging contractor conducted
planting operations at sites B, C, and D, because regeneration operations were projected to
increase, and new workers had to be trained. At site B, 3,000 normal seedlings/ha of
Chamaecyparisobtue were planted with hoes, and 2,500 container seedlings/ha of
Cryptomeria japonicavere planted with dibbles at site C. At site D, 1.47 ha of 2,500 normal
seedlings/ha o€hamaecyparigbtusewere planted with hoes, and 4.16 ha of 2,500 container
seedlingtha of Cryptomeria japonicavere planted with dibbles. The prices of normal and
container seedlings were JPY133 and JPY199, respectively.

3. RESULTS

3.1. Clear cutting
The productivities of clear cutting operations in sites A and B were 7.9 and®4amaay
whereas those in sites C and D were 15.0 and ¥@anday (Table 3). Thus, mediusized
machines with larger areas efficiently conducted clear cutting operations. Furthermore, the
productivity in site B was the lowest because manual processing viasmed in site B due
to pine trees with crooked stems, whereas that in site C was the highest because of less
steepness. The total cost in site B was also the highest whereas that in site C was the lowest
(Table 4). However, total costs in sites A and [Brevalmost same because of lower
machinery costs with smadized machines in site A although the productivity in site D was
higher.

Table 3 Labour productivity (fYmanday)

Site A B C D

Felling 29.0 *10.5 45.3 30.0
Bunching 63.5 29.9 79.3 50.6
Process\g 54.4 - 107.5 68.0

Forwarding 17.5 11.5 49.2 28.6

Striproad 761.9 147.7 392.8 127.4

Total 79 45 150 9.0
*Processing wh manual chainsaw was included
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Table 4.Cost (JPY/rd)

Site A B C D
Felling 835 *2,135 500 758
Bunching 817 1,689 647 1,054
Processing 971 - 583 883

Forwarding 2,827 4,979 1,560 2,560

Strip road 68 255 96 297

Total 5,518 9,058 3,384 5,552
*Processing wh manual chainsaw was included

3.2. Regeneration

The labour input of site preparations at site C was lower than sitesl B because of less
steepness (Table 5). The labour inputs at sites B and D were same even though machine sizes
were different. On the other hand, the cost of site preparation at site B were the lowest
because of lower machinery costs. The labour imgdublanting at site A was the lowest
because a specialized silvicultural contractor completed the planting operations. The labor
input 13.1 marday/ha of planting at site B with 3,000 normal seedlings/ha using hoe was
reduced to 10.9 maday/ha with 2,50&eedlings/ha. This value was similar to that at site C
with 2,500 container seedlings/ha using dibble. The subtotal cost including site preparation,
planting, and seedlings was the highest at site D because of higher labor inputs, higher
machinery costs,ral higher seedling prices.

Table 5.Labour inputs (mailay/ha)

Site A B C D
Site preparatior - 83 54 83
Planting 7.8 13.1 104 156

Table 6.Cost (JPY/ha)

Site A B C D

Site preparation - 192,476 234,457 325,897
Planting 158,276 300,743 275,914 379,933
Seedlings 497,500 332,500 497,500 454,418
Subtotal 655,776 825,719 1,007,871 1,160,248
Forest insuranct 59,000 59,000 59,000 59,000
Weeding 730,000 730,000 730,000 730,000
Total 1,444,776 1,614,719 1,796,871 1,949,248

3.3. Economic balances

According to sales report (Table 7), unit prices and log sales at Site A was the lowest because
Site A was caused by snow damage and merchantable log volumes were small. Log sales of
sites B, C, and D were different according to volume, but unit pricesesketbites were
almost same although stand conditions were different.

Sufficient profits were only obtained at site C. GOJ projected the clear cutting labour
productivity to be increased to 1B n¥/manday. The labour productivity at site C was only
beyand this target. Therefore, it is implied that the labour productivity should be increased by
the target of GOJ to obtain profits of clear cutting and regeneration operations.
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Table 7.Economic balance

Site A B C D

Unit price (JPY/m) 8,966 11,091 11,561 11,860
Volume (n¥/ha) 328 352 421 290
Log sales (JPY/ha) 2,944,713 3,899,885 4,865,773 3,436,373
Subsidy (JPY/ha) 1,668,466 1,501,026 1,648,466 1,604,747

Total revenue (JPY/ha) 4,613,179 5,400,912 6,514,239 5,041,120
Clear cutting (JPY/ha) 2,174,506 3,822,036 1,709,369 1,930,497

Sales cost (JPY/ha) 1,199,458 1,299,769 1,678,758 1,150,496

Regeneration (JPY/ha) 1,444,776 1,614,719 1,796,871 1,949,248

Total cost (JPY/ha) 4,818,740 6,736,523 5,151,706 5,030,241

Economic balance (JPY/h: -205,561 -1,335612 1,362,533 10,879

Unit balance (JPY/@) -626 -3,798 3,237 38
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Abstract

Despite of an intensive mechanization trend in German forest operationanédhanized
hawvesting systems reach on many sites restrictions due to trafficability and singletree
selection harvest based silviculture. Consequently, mmgotual operations are still relevant,

but need to be adapted to stay efficient and improve safety in a chavaykgnvironment.
Recent developments of new felling techniques and aiding tools, but also advances in training
and work organization, improved occupational health and safety, and avoid log devaluation
by felling damages, too. The general digitalizatioantt did not ignore motemanual
operations either. Smartphone applications can already contribute to more efficient bucking,
operation planning and fleet management. Yet, motanual operations will remain cest
intensive, and expose worker directly to wgational hazards. Therefore, generally,
operations should take as much advantage of mechanized systems as possible.

Keywords:Occupational health and safety, Forest worker, Felling equipment, Digitalization

1. INTRODUCTION

Fully-mechanized harvestingstems are the synonym for state of the art logging operations

in the Western World, and have replaced mobanual work due to higher productivity, cost
competitiveness and also increased occupational health and safety (Axelsson, 1998; Labelle
et al., 20¥). However, in Germany, a key industrialized country with high labor costs, about
40% of timber production is still realized by motoanual and semmechanized operations
(KWF, 2011).

Silvicultural systems of structured broadleaf forests, with larggetadiameters and a
selective utilization, but also trafficability restrictions due to terrain conditions, limit
extensive mechanization (BMEL 2017). In consequence, that means thatnmnaoiaal

works will remain relevant within the German forest operats@ctor. Therefore, recent
technical, but also organizational advancements took place in order to increase the efficiency
of such operations.

The objective of the authors is to share some insights of these developments to a wider
audience through thisubject review. It is the aim to support silviculturists with the
implementation of closéo-nature forest management systems, by promotion of operational
tools for efficient facilitation of singletree selection harvest.

2. FELLING EQUIPMENT
Chainsaws weralready marked as an outdated technology for professional use with the
upcoming dominance of harvesters in the Nordic countries at the end of the 1980s (Axelsson,

1998). Yet, all major chainsaw manufacturers continued technical developments. Improved
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ergoromics by weight optimization and vibration dampers, but also safety features such as
quick stop chain brake and emission improvements through catalytic converter and alkylate
fuels; created hand power tools of high sophistication, such as the just reedsdlyed

STI HL MS 500i with electronic fuel i njectio
STIHL, 2018). Also the continues further development of battery powered chainsaws, with
higher power ratings and longer work cycles, qualifying them for pswmieal use (Wiese,

2019), pin point that there is a flourishing market for chainsaws in modern forestry.

Besides the technical performance of chainsaws, also the PPE (personal protective
equipment) has gone through very evolutionary stages in the eeades. Until the 1950s,
ordinary farm gear was worn during forest work, and not even the use of a simple helmet was
standard. However, with upcoming safety awareness and regulatiedswoprom EU level

since 1989, with last revision through the RegataEU/2016/425 (European Parliament and
Council, 9th of March 2016), high tech forestry PPE was developed from boot to helmet,
adapted to the needs of forestry professionals. With a previous focus on cut protection only,
the technical garments of foregtworkers further improved in wear comfort. Light stretch
materials, wear resistance and high visibility colors for safety improvements, and well
adapted to work in difficult terrain at all weather conditions, create healthier working
conditions and a higdr level of job satisfaction and performance (Hartmann, 2007).

Clear communication among forestry workers is a fundamental requirement for accident
prevention, but also log devaluation due to felling damages caused by miscommunication
within a felling tean. Two-way radio headsets, integrated in the earmuffs of professional
forestry helmets, and combined with automatic emergency call systems, have overcome this
shortfall (SchmidiBaum 2008). The latest generation make now use of Bluetooth
connections, andas such, avoid wiring beneath the work gear and further increases work
comfort, and thus performance efficiency (HP°

Various felling aids in form of levers and wedges became essential equipment for motor
manual operations, too, further incsesy performance and safety. Light weighted PVC
wedges are carried nowadays by every professional forest worker at his belt, supporting
directional felling, but also securing the guide bar of the saw during felling cuts, avoiding
chain stucks in the woodSYLFG 2017). More recently developed technical felling aids,
such as hydraulic wedges and levers, increase these supports for high dimensional trees
leaning in opposite felling directions. These technical felling aids, although heavy to carry,
have the adtional advantage that work becomes more ergonomic, at lowered accident risk
by falling objects, such as dead branches, during conventional hammering (Ruppert, 2000).
Much lighter, but at least in the normal range with up to 20 t hoist power, almostyequall
powerful mechanical wedges, have overtaken the application area of the hydraulic ones
(H° Il lerl, 2014). Although increasing the wei
refitted power tools, too, decreasing the manual force requirement foemtffpplication.

3. FELLING TECHNIQUES

Next to advances in equipment and gear, also felling techniques have further developed to
guaranty the highest degree of safety and least devaluation of logs and residual stand due to
felling damages. The internatial recognized standard felling technique (e.g. FAO, 1980),
was adapted in Germany in various ways to suit tree dimensions and felling situation. Most
notably is the saalled safety technique (SVLFG, 2017). There, instead of an ordinary back
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cut, a bore @t is applied, leaving a holding strap at the backside, which is quickly cut
afterwards when the worker is standing sideways already in a safe retreating position. Since
the weight of the log and crown creates tension, the tree can rupture without weineing
applying the conventional standard felling technique, causing felling damages and in the
worstcase fatal accidents. The holding strap takes up the tension of the entire log and secures
the tree until the end of the felling process, not putting thekevounder any time pressure
(DGUV, 2014; SVLFG, 2017).

The adaptation of felling techniques focused also on the usage of felling levers, wedges, and
winch supported felling. The latter are special techniques combining chainsaw works with
cable winchesfurther securing and guiding the falling direction of trees, selected and applied
after an individual tree evaluation (Kieser, 2009). Winch supporteddlieey increase the
efficiency of thinning operations, which commonly creates hangers during fehilsg

within special tree felling in old growth stands, where trees are difficult to direct due to their
wide crowns or other restrictions such as terrain, dead wood in crowns, harvesting in
vegetation period or simply when structures deny the natutalgfalirection, winches are
valuable supports (DGUV, 2014; SVLFG, 2017).

4. EDUCATION AND VOCATIONAL TRAINING

A professional and well trained workforce is a key element for sustainable forest operations
(Marchi et al. 2018). According to the German Voaaal Training Act of 2005, with its last
revision in 2017 (BMBF, 2005) , forest wor ke
gualification, requiring formal -3ears education and approved examination. This covers a

wide range of subjects beyond pure asaw handling, such as; forest management, timber
harvesting, nature protection and landscape management, forestry equipment, enterprise
organization and management, guarantying a high standard during professional forest
operations (Forstwirtschaft in Deagthland, 2019).

However, due to Ger manyos | ocation within
international sufrontracting or just generally international staff among the enterprises, many
forest workers active in German operations did not undergee thecational qualifications.

In order to still ensure a high quality standard of operations and also to fulfill certification
requirements of employing only qualified staff (e.g. FSC, 2018), the European Chainsaw
Certificate (ECC), initialized by the Euypean Forestry and Environmental Skills Council
(EFESC), is a European standard to assure a qualification for forest workers across Europe
(EFESC, 2017). This basic qualification for public and certified enterprise staff ensures a
decent standard for susiable operations.

5. DIGITALIZATION

The ongoing digitalization of our modern world, brought up applications under the umbrella

of industry 4.0, aiming to improve flexibility, productivity and customer orientation of
production, and bears high potentialmtod r ease t he efficiency of wc
et al.,, 2019). Owing the fact that chainsaws lack the connection to high capatibamh

computers as present with fullgechanized systems, motmanual operations are far more

limited to benefit fromthe industry 4.0 applications. However, the prevalence of
smartphones, allows other ways to digitalize daily routines of forest operations. Already well
established are i.e. smartphone apps for phopt i ¢ a | ti mber scaling st
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system, simfpfying volume measurements and being the interface to the log buyer for billing
and routing (FOVEA, 2019).

More dedicated apps with a focus on increasing the efficiency of chainsaw operators, are for
example the recently released Tech4Effect Bucking Appeasing the value recovery of a

l og by optimized bucking (Erber, 2019) , or
latter, covers already the entire felling process from tree selection by the forester, where he
can set a geceference for the tree lation and add relevant information regarding safety
hazards, optimal felling and extraction direction or other relevant information through a
headset voice recording and GPS magnifier (Eber, 2019). This information can be provided
to the chainsaw operaton his smartphone in form of a logging map for enhancesdand
navigation. The next development stage of the app intends to incorporate the process of
assortment conversion on log lists, with geéerence, too. Thereby, not only all relevant
information for the skidder operator are provided, but further this process accelerates the
billing and marketing of the logs due to fast information forwarding, and therefore, increases
the efficiency of the entire operation.

LogBuchE enabl es openaton ielatedonformatiorsflow, areadyopfovided

for some time by software solutions of the leading machine manufacturers, allowing
communication within harvestéror war der supply <c¢chains and t
efficient production, as for exgml e J o hn Deer eds combination
Ti mber Manager E (John Deere, 2019). Yet, the
with LogBuchE, which however is available th
Both, STIHL and Husqvarna, the glally leading chainsaw manufacturers are providing fleet
management applications as a combination of machine mounted sensors and smartphone
applications, monitoring essential data such as operating hours, fuel consumption and
maintenance intervals, but alergonomic factors such as exposure to vibration (Husqgvarna,

2019; STIHL, 2019). This offers not only additional potential to reduce downtimes, but also

to coordinate a fleet of motorized hand tools among working teams.

6. CONCLUSIONS

Motor-manual operatias are currently, and will remain relevant in Germany as an important
tool within singletree focused silviculture management. Predominantly in terrain with low
trafficability, high dimensional timber and for low and scattered cut volumes, as prevalent in
private woodlots of small size. Yet, it requires highly qualified workers, to implement such
silvicultural systems, and to perform efficient operations. Suitable work equipment,
techniques and organization, following the latest findings in ergonomics, atamgl health

and safety, as well as environmental compatibility to do so, are available, but will also need
frequent revisions if no alternative mechanized method suits the same requirements.
However, where possible, the hazardous work of tree fellinguldhbe replaced by
mechanized systems for further reducing workplace accidents.
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Abstract

Mass pheromone trapping applications are one of the most common strategies for controlling
target species. The results obtained from the Phene Baited Trap with Electronic Control

Uni t (ECU) , which is developed by adapting
temporal and climatic data about the behavior of target species. The usage in the field of this
ECU, which is designed and gasaccessfull workshop results will provide the results of
reattime natural capture dps sexdentatusvhich is the target species. ECU, designed in

2014 and patented in 2016 was placed in a forest area where the target species made damage
at the end of Mg in 2019 and the results were evaluated. Beetles trapped at approximately
the same hours every day were counted and controlled manually. The data recorded by the
electronic unit on the MicroSD card and the manual counting results were compared and
observe to be in agreement. According to the @y evaluations, as ECU's total counting
success was 94.6% during these periods the lowest and highest counting success rates were
85% -100%, respectively. As a result, the success rate obtained from previousnexpair

studies was 97.5%, whereas this rate was 3.2% lower #imeatounts.

Key words:Electronic Control Unit, Phoremon®aited trap, Counting success

1. INTRODUCTION

The use of modern technology in order to provide as much real informatiorssiblp in

order to achieve the objectives set for fore
is the basic principle of precision forestry, which is a current issue in today's forestry. In this
context, new technological developments offer the dppily to obtain more objective
information on forestry applications (Holopainen et al., 2014). It is recognized that for
sustainable forestry, adapting technical advances to forestry in a suitable scheme will help
address current issues (Sayer et al.97)9 While the significance of technological
innovations in the forestry sector is mentioned, there is limited research on this subject
(Hetem2ki, 2010) .

Within the sustainable forestry approach, new creative initiatives to reduce losses and thus
financia | l osses in forests are cruci al in terms
al., 2016). Explaining, in particular, the behavior of bark beetles, which from time to time
threaten the world's forests and Turkey with their different speaidsefforts to control this

species of beetle are issues that continue to be relevant. Bark beetles may cause irreversible
changes in forest areas as a result of t hei
limited information on the unproven apprbas of pest and host plant populations (Coulson

et al.,, 1985), interdisciplinary studies that provide quantitative data on the population
dynamics of beetles and their host interactions are important in explaining beetle ecology and
behavior. Pheromone bed traps are very powerful tools for the capture of target species
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(Sciarretta and Calabrese, 2019). Mass pheromone trap practices in the control against
harmful target species and population monitoring are now one of the most common strategies
(Lindgren and Border, 1983; Yonker, 1990; Bakke 1991; Knodel and Petzoldt 1995,
Safranyi k et al ., 2004; Byer s, 2006 ; Hyes et
Sagitov et. al. 2016).

The currently used pheromone traps help target species to beecaptua limited basis and

to partially monitor their populations. However, these traps do not provide data on the
temporal and climatic variables at the time the target species is captured. At the same time,
these traps are very costly both in terms mitand labor and therefore remain weak in terms

of reliability (¥zcan et al., 2014). Due to
and Calabrese, 2019) compared to traditional monitoring methods, technically equipped
devices will become ore viable over time in practice. The use of new technological
applications for forest sustainability could be made by making more accurate measurements
and thus by acquiring more accurate information. In this study, the success of the pheromone
Baited Trg with the Electronic Control Unit (ECU), designed in 2014, patented in 2016 and
capable of obtaining detailed time and climate data on the behavior of target species, was
tested using today's technology and the results were compared with the reseltigreVibus
experimental evaluation.

2. MATERIAL AND METHODS

The prototype Pheromosigaited Trap with ECU, designed in 2014 and patented in 2016,
was used for this research (Patent No. TR 20
al., 2018; Cicelat al., 2018). ECU was located in an open region within the Daday Forest
Plantation Planning Unit of the Kastamonu Regional Forestry Directorate in May 2019,
where | ps sexdentatus (B°rner) (Coleoptera:
targe species (Figure 1).

During June 270une 19, 2019, the Zay evaluation included manual counting and
recording of beetle caught in the trap at the same time each day. The "Gempanated

CSV" file on the microSD card, where the number of beetle caligirig the 5day period is
recorded, is taken and compared to the manual results.

Figure 1. The location of PheromeBaited Trap with ECU in the field

Wor kshop studies, as detailed in ¥zcan et a
determinethe achievement of counting when passing through the trap chamber by hand,

19



F E T E C 2" International Symposium of Forest Engineering and Technologies
04-06 September 2019, Tirana

regardless of the natural trapping of the target species. All statistical analyses were performed
using I BM SPSSE 20.0 for WindowsE sofot war e.
define variables in the database, including range of modifications, standard deviation,
standard error, minimum value, maximum value, and percentages. The compatibility of the
data with the normal distribution was controlled by Kolmoge&mirnov (Kk-S) (Table 1).

During the 24day period, it was determined that the amount of beetles manually counted and
reported by the ECU distributed normally (p>0.05) and than, the average amount of beetle
counted and captured was determined by the Independest $Sanples (Table 1).

Table 1. Group statistics of beetles numbers that are manually counted and ECU recorded and
normality control according to KolmogorévSmirnov K-S test

MeanNSt d.

N Min Max P
Manuel counted 24 31. 70N1¢ 9 86 0.728
ECU recorded 24 30.00N2C¢C 9 86 0.555

3. RESULTS AND DISCUSSION

A total of 761 beetles were counted manually during the 24 days of the research, while ECU
was counted 720. During this period, a minimum of 9 beetles and a maximum of 86 beetles
were countd manually and recorded with ECU for 1 day of assessment. The average daily

beetles count is 31.70; while the average amount of beetles collected by ECU is 30.00 (Table
1). Accordingly, during the 2day assessment between 27 May and 19 June, the tatassuc

rate of the ECU was 94.6% during those periods, while the lowest and highest achievement
rate was between 83% and 100%, respectively (Figure 2).
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Fig. 2. Counting success rates with beetles counts determined manually and recorded by ECU

In addition according to the Independent T test, there was no statistically significant
difference between the mean beetles counts that were manually counted and recorded by
ECU (Table 2). The information collected on the MicroSD card by the electronic unit and the
outcomes of the manual count were compared and found to be consistent.
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Table 2. Independent sampletest results comparing manuel counting and average beetle
numbers recorded by ECU

Levene's Tes
for Equality
of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2 Mean  Std. Error Difference
F Sig. t df  tailed*) Difference Difference Lower Upper
Equal variance 0.006 0.941 0.293 46 0.771 1.70833 5.82240 -10.0115¢ 13.428:
assumed
Equal variance 0.293 45.972 0.771 1.70833 5.82240 -10.01173 13.4284
not assumed
*p<0.05

4. CONCLUSIONS AND SUGGESTIONS

In this research, the achievement of the pherorBaied Trap with the ECU, which is
capable of obtaining accurate temporal and climatic information on the cooidihe target
species, was tested using modern technolvggrkshop evaluations performed with adult

units for target species indicated in ¥zcan

fired by hand had been effectively registered. In thad-tiene research, the achievement rate
was 3.2% lowerThis was attributed to the difference between catching the dead adult beetle
by hand and its natural behavior and tréjpe field use of ECU, which has been intended and
discovered to be successfultire workshop outcomes, will assist to create accurate readings
and create more efficient fighting strategies with the information to be acquired in order to
handle the outcomes of re@he natural capture of target species and {tamgn control of
them. As a result of in this study this equipment is useful in the field.
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Abstract

The world is getting more and more urbanized. Hs¢ decades have been characterized by
increased migration from rural to urban areas, since 2008 and for the first time in history,
more than half of the worldébés population |
expected to increase up to 708y 2050. Although cities occupy only 2 percent of the
planetds surface, their i nhabitants wuse 70
happening in Albania, where rural population is migrating more and more in towns and cities.

In the early stagesf architecture, special attention was given to the structural and panoramic

side of buildings, buildings, roads, squares and other infrastructures, and much less to the
recreation areas such as the green surfaces of the site. Recently due to the lange nega
impacts on the environment by the over population of cities, architects and urbanists more
and more are focusing on the aspects of how to incorporate more environmental factors
during the design of new cities or neighbourhoods. Thus, it is intendedigning urban
development projects equity proportions be maintained between buildings, roads, sidewalks
and green areas, shrubs, trees or urban forests. And using this theory, during urban project
development, it is given great importance to the relatign between building design and
technology and to what is called Green Infrastruetalre(Gl is a concept originating in the

US in the mid1990s that highlights the importance of the natural environment in decisions
about land use planning, or Gl canlibeadly defined as a strategically planned network of

high quality natural and sematural areas with other environmental features, which is
designed and managed to deliver a wide range of ecosystem services and protect biodiversity

in both rural and urba settings. More specifically Gl, being a spatial structure providing
benefits from nature to peopl e, aims to enh
ecosystem goods and services, such as clean air or water.), using contemporary architectural
engineering programs such as REVIT during their design. More specifically in this paper we

will consider a Case Study realized during the deBigpject realized by OMA architecture

studio based in Rotterdam, Netherlands, created in 1975 by Rem Koaiheaaboration

with Kontak based in Tirana, Albani@ihe project covers a plot of land in the middle of the

city, bordered by mountains and former communist quarters to the north, and informal
settlements from the 1990s to the south.

Inspired by the chan of the informal settlements, the architecture studio OMA proposed a
chequerboardike pattern of blocks and courtyards. The sloped terrain allows for every
building to look over the other, creating various views over the surroundings. The
configuration eaches a high density while leaving 70% of the site open for public plazas and
green spaces. The development isfoee and all parking is underground. The main street

running through the development brings together commercial activities and at tharsame t
connects the future Metrobosco green belt and the new ring road planned by the municipality.

The abstract chequerboard pattern turns into a continuous array of habitable spaces by

el aborating the tangent corners niretr@rantcliitre
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of colures reinforcing the identity of the blocks. The openings are organized in a system that
uses standardization to create diversity by shifting their position and subdivisions. The roofs
are treated as a fifth facade since stepping configuration of the development makes them
visible from the upper building3.he project will be a jewel in the city of Tirana, which will

create a new community with the existing part of the cityhere we have a valuable
contribution to the m@ation of urban environments with features as close as possible to
natural areas by implementing green areas, tree species and forest shrubs, where ecological,
socioeconomic and aesthetic criteria, such as species, have been taken into account in their
selection which have aesthetic and biological characteristics as a function of improving urban
environments. The use of contemporary archit
Lumion) in the design of green surfaces, trees and urban forests is\ahelyle innovation

that we will present and demonstrate during our presentation.

Keywords:Urban area, Architecture, Urban trees, Design, Mangalem 21

1. INTRODUCTION

The world is getting more and more urbanized. The last decades have been cheddayeriz
increased migration from rural to urban areas, since 2008 and for the first time in history,
more than half of the worldés population |
expected to increase up to 70% by 2050. Although cities occupy Dmplercent of the
planetds surface, their i nhabitants use 70
1 The study of urban life
1 The study of urban life and its tendencies
The study of urban life is of particular importance not only because it analyses the
compositionof urban society in large cities, but also predicts how these cities will develop.

There have never been so many people living in cities. Never before have cities been as big
as they are today, and never before has there been such a strong movememt tiwaw i
towards urbanization not only in the Americas and Europe, but also in Asia, Latin America,
Africa and the Middle East.

The urban age is now vital throughout the world and can be said to imply the breakdown of
one type of society, unlike what ised to be. Urban society differs from rural society.

2. MATERIAL AND METHODS

2.1. Urban method concept
The part of the inhabitants of a concentrated community and the presence of very large
population centres within a country give the basic meaning afflban concept. Referring to
Cousinsand Nagpaul (A.Causin, H.Nagpaul, and Urban Life) in the US census, four main
categories for the classification of urban populations were identified. These are:

1 Urban Place

1 Urbanized Regions

1 Standard Metropolitan Sistical Regions

1 Standard Consolidated Regions
The Urban Concept mainly indicates the size and density of a population. Hope Tisdale
(A.Causin, H. Nagpaul, and Urban Life) has defined it simply as the concentration of the
population and as the multiplicitgf points of concentration and growth in the number of
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individual concentrations. Urbanization is a process related to the share of people who are
concentrated in more than 20,000 people and second in the growth of cities with a large
population.

2.2 Stuly case method

The same thing is happening in Albania, where rural population is migrating more and more
in towns and cities. In the early stages of architecture, special attention was given to the
structural and panoramic side of buildings, buildingsgdspaquares and other infrastructures,

and much less to the recreation areas such as the green surfaces of the site. (Figure 1).
Recently due to the large negative impacts on the environment by the over population of
cities, architects and urbanisms monmed amore are focusing on the aspects of how to
incorporate more environmental factors during the design of new cities or neighbourhoods.
Thus, it is intended that during urban development projects equity proportions be maintained
between buildings, roadsdewalks and green areas, shrubs, trees or urban forests.

Figurel. Albania through the years

And using this theory, during urban project development, it is given great importance to the
relationship between building design dartechnology and to what is called Green
InfrastructureGl, (Gl is a concept originating in the US in the m@90s that highlights the
importance of the natural environment in decisions about land use planning, or Gl can be
broadly defined as a stratedigaplanned network of high quality natural and sematural

areas with other environmental features, which is designed and managed to deliver a wide
range of ecosystem services and protect biodiversity in both rural and urban settings. More
specifically @, being a spatial structure providing benefits from nature to people, aims to
enhance natureds ability to deliver multipl:
clean air or water.), using contemporary architectural engineering programs sueNids R
during their design.

2.3 The urban way of life

At the same time that sociologists highlighted the possibility and demographic density, which
show the urban way of human existence, many other scholars have insisted that an urban
society means a uniguype of communication organization and a special form of individual
membership (Figure 2).
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The Problems The Solutions
Build better Creating Approaching more
; . . L infrastructure recreative areas environmental designs
Increased Habitat Depletion of Natural Species Extinction for habitants during the process of

Loss Resources projecting architecture

Finite natural resources, and urbanism

such as fossil fuels, fresh
water, arable land, coral
reefs and frontier forests, .
continue to plummet, of sgecwtes smgihthe ) ] ]
which is placing competitive . extinction F). e ghlights the importan f L ling
- P dinosaurs 65 million years nat . t and
stress on the basic life al environ

sustaining resources and ago 3t [ates 1000 to
esource .
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leading to a diminished
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Figure2. Effects of Human Overpopulation

Human overpopulation is
a major driving force

Human beings are
currently causing the
greatest mass extinction

behind the loss of

ecosystems, such as
rainforests, coral reefs,
wetlands and Arctic ice

The developed nations have passed the industrial phase and are in {ineysigal phase.

The postindustrial situation represents an industtigde progression and is a further
expansion of industrial urbanization. For example: An industrialized economy produces
energy from fuels (coal, natural gas and oil) a adtstrial country producesnergy from

solar sources. An industrial site is organized with total efficiency less than-angostrial

site, in planning and coordination. Eventually pmstustrial society engages with individuals
and as a producer and consumer more than an riausbciety, also in a postdustrial
society there is a large expansion of the service sector.

3. RESULTS AND DISSCUSION

More specifically in this paper we will consider a Case Study realized during the design
Project realized by OMA architecture dior based in Rotterdam, Netherlands, created in
1975 by Rem Koolhaas in collaboration with Kontak based in Tirana, Albadh&project
covers a plot of land in the middle of the city, bordered by mountains and former communist
guarters to the north, andféormal settlements from the 1990s to the south.

3.1. The concept

Inspired by the charm of the informal settlements, the architecture studio OMA proposed a
chequerboardike pattern of blocks and courtyards. The sloped terrain allows for every
building to look over the other, creating various views over the surroundings. The
configuration reaches a high density while leaving 70% of the site open for public plazas and
green spaces. The development isfoee and all parking is underground. The main street
running through the development brings together commercial activities and at the same time
connects the future Metrobosco green belt and the new ring road planned by the municipality.

3.2. The project
The project covers a plot of land in the middle & tity, bordered by mountains.

1
1 The configuration reaches a high density while leaving 70% of the site open for public
plazas and green spaces.

1 The development is cdree and all parking is underground.
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Terrain Manipulation Strategies (Figure 3).

Straegy 1: The green spaces as communal gardens

Strategy 2: The spine as a commercial boulevard creating recreation spaces like plazas.
Strategy 3: The parking roof as a flat surface, this system eliminates the dark spaces implied
in a sloped terrain

Figure3. Terrain Manipulation Strategies

3.3. Strategies
We need to keep in mind some rules on how urban green projecting works to make the design
as convenient as possible:

1 What should be kept in mind is that all leafy plants shbeldombined with
coniferous plants and deciduous plants should be combined with leafy plants.

1 Selection Intensity: They should have little family affinity, in order to exclude
similarity problems and obtain a minimum of individuals adapted to the purpose o
selection. In relation to the former the distance of natural clusters is a reliable
indicator. The closer the trees are, the greater the probability of resemblance between
them due to pollen movement. Trees of large distances on different surfaces exhibi
less family affinity.

1 Planting distances:-6m distance is generally used for the creation of gardens. This
planting distance is called the norm and fits in well with previous practices for
planting land surfaces and is often associated with the evaiuatinterrow soil
care equipment rather than species growth. The final distance between the fruit trees
and the seedlings should b&®f

Considering these points several plants were proposed and selected by studying: (Figure 4).
If they were suitable foa steep terrain

Fuit trees type

Slothe types

The age of planting

The periode of planting

If we can build fences with them

For Tirana climate

= =4 -8 _-9_-9_95_2
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Lofata tree (Cercis Siliquastrum) 12-15m 5-6m 10-12 years November-March

No. [image Name height i The age of The periode of
1 Lime middle size leaf(Tilia tomentosa Moech 25-30m 5-6m 10-12 years November-March
2 & Wild cherry tree (Prunus avium) 30m 6-9m 10-12 years November-March
3 ‘ llqe tree(Queques ilex) 25m 5-6m 10-12 Years Noveriban Mareh
a & Ceder tree(Cedrus Trew) 50m 5-6m 15-20 years November-March
_
-
5 7 k Olive tree (Olea europaea) 8-15m 6-9m 15-20 years November-March
e =
6 . Lemon tree (Citrus limon L.) 8-15m 6-9m 8-10 Years November-March
I ——
7 E Tangerine tree (Citrus tangerina) 8-15m 6-9m 8-10 years November-March

Figure4. Mangalem 21 trees and shrubs selection

4. CONCLUSION AND SUGGESTIONS

Theuse of contemporary architecThepragdctwdlbegi neer
a jewel in the city of Tirana, which will create a new community with the existing part of the

city., where we have a valuable contribution to the creation of urbaimoaments with

features as close as possible to natural areas by implementing green areas, tree species and
forest shrubs, where ecological, seemonomic and aesthetic criteria, such as species, have

been taken into account in their selection. Whichehaesthetic and biological characteristics

as a function of improving urban environments. (Figure 6).
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Figure6. Mangalem 21 top vie

N

The use of contemparay ar chitectural engineering soft w;

design of green surfaces, trees and urban forests is a very valuable innovation that we will
present and demonstrate during our presentaliba. architecture of a system describes its
majr components, their relationships (structures), and how they interact with each other.
Software architecture and design includes several contributory factors such as Business
strategy, quality attributes, human dynamics, design, and IT environment. Vdegragate
Software Architecture and Design into two distinct phases: Software Architecture and
Software Design. I@rchitecture, nonfunctional decisions are cast and separated by the
functional requirements. In Design, functional requirements are acisbiegbl
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Abstract

In this study, the productivity of frorénd loader (Liebherr L 514 Stereo), which is one of the
most used mechanized harvesting equipment inptiogluction of forest products, was
analyzed using timetudy method. Factors influencing loader productivity were also
evaluated by statistical analysis. Time measurements were carried out during forest
harvesting operations iehintAecify-ofsGimesun.oTheersstlts Ent e |
indicated that the most tim@nsuming stage of the loading operation was moving loaded to
the logging truck, followed by moving unloaded to the side of the logs. According to the
results, the average productivity tfie loader was 34.27 3hr. Correlation test results
showed that there was a positive correlation between productivity and log diameter and log
volume, while there was no significant relationship between productivity and log length. The
regression model edeloped with respect to the loader's productivity and specified log
parameters (i.e. log diameter and log volume) was found to be significant and adequately
explained the productivity of the loader. It was found that there was a significant relation
between loader productivity and diameter classes and volume classes. It was also found that
loader productivity increased as log diameter and log volume increases.

Keywords:Forest harvesting, Mechanized loading, Framd loader, Productivity

5. INTRODUCTION

The increasing demand of the population and society has increased the pressure on natural
resources, thus the products and services provided from the forests should be planned
effectively and continuously. For this reason, the forests which are amongptmattoal

resources should be planned considering the optimum efficiency, minimum environmental

i mpact, and economic factors (Kov8csov§ and
the society, especially for wodmhsed forest products, will increageadually, it is foreseen

that the inclusion of modern techniques and technological tools and equipment in the work of
forest harvesting will be of increasing importance. Production stages of-lvesed forest

products include felling, delimbing, debarkjngucking, timber extracting, loading, hauling,
unloading and stacking (Eker and Acar, 2006). These stages are implemented with different
applications which are developed to reduce costs, simplify the work and ehsutiene
efficiently (Cokkun et al ., 2010). When mode
into practice, they are improperly planned or applied, production stages can be not economic,
take much longer than usual, damage the residual stanfbrast soil, and reduce quality of

t he product ( Akay eloadiagl which i200el07the pducipnistages, 2 0 1 2
is of great importance in transporting the products reaching from the forests to the landing
without losing time. The efficrecy of this stage depends on the harmony of planning of its sub
phases.

In this study, it was aimed to investigate the performance of mechanical loading operation in
mountainous terrain based on hourly productivity. In this context, precision forestsy to
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were utilized in the data collection and data analysis stages. The hourly productivity of
loading operation carried out using the Liebherr L514 Stereo loader was investigated by
using the time study during loading of a logging truck (Mercdtlsz AXOR 3240). In
addition, the factors affecting the productivity (diameter, length, volume) were analyzed
using statistical methods. The study was carried out in Mesudiye Forest Enterprise
Directorate (FED) in the city of Ordu in Turkey. The slope of the terrathe landing area

and the number of pieces were not taken into account as they did not vary in the field study.

2. MATERIAL AND METHODS

2.1. Study Area

The study area is |l ocated within the boundar
Mesudiye FED in Giresun Forest Regional Directorate (FRD) (Figure 1). The dominant tree
species in the study area are Eastern Sprimed orientali$ and Eastern Beeclirgdgus

orientalis). In this study, the loading of East Spruce logs, extracted from the forest
compartments 137 and 138 in Top-am FEC, on
examined.

|:| Forest Regional Directorates
Km

0 125 250 500 750 1000 || ForestEnterorise

Figure 1. Study area

2.2. Time Study

In this study, the productivity of a fromnd loader (Liebherr L514 Stereo), a common loader
used in thedading wooebased products to the logging truck, was analyzed by using time
study method. During the loading operation, a total of two people were employed; one loader
operator and one worker doing the product stacking in the truck. Two Selex 7064
chronoméer was used during time measurement in the field. The average diameters and
lengths of the logs were measured with the help of MANTAX Precision Meter and Weiss
brand tape, respectively. Before starting field surveys, a time study form was developed to
record time measurements for each work stage in the loading study. The work stages
evaluated in the loading operation agder moving to logs on the ground, loading the logs

by grapples, moving to logging truck, and unloading logs to the tiackddition the delay

time (mechanical and persormietiuced delays) during the study was also recorded.

2.3. Productivity Analysis

By using the total time obtained by time measurement, the hourly producByity (*/h of
the loading was determined based onuwmds of product\() and total cycle timet) in
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minutes (Equation 1). The Huber Formula (Equation 2) was used to calculate the volumes of
products () based on medium log diameter and length (Carus, 2002).

P = (VIt)60 (1)

V = 2[/4D000 (2)
d = Medium diameter of the product (cm)
L = Product length (m)

2.4. Statistical analysis

Within the scope of statistical analyzes; firstly, the duration of the work stages, product
dimensions (diameter, length, volume) and the basic statistical v@esge, maximum,
minimum and standard deviation) of hourly productivity were determined. The Pearson
Correlation Test was used to investigate the relationships between the variables (diameter,
length, volume) and the variables and productivity. Then, gakito account the correlation

test results, Linear Regression Analysis was used to develop a mathematical model for
dependent variable (productivity) depending on independent variables (diameter, length,
volume). In order to examine the effect of log deers and volumes on productivity, the

logs were classified in three diameter (small: <30 cm, medium: 80 ¢ m, | ar ge: 039
three volume classes (low: <0.30°,rmedium: 0.30.49 i, hi gh:%. Gewag 9 m
ANOVA was used to assess relationshipasn productivity and these classes.

3. RESULTS AND DISCUSSION

3.1. Basic Statistical Results

The basic statistical values (average, maximum, minimum and standard deviation) were
obtained for the variables (diameter, length, volume) related to the prdduensions
affecting the productivity in the loading operation. The average log diameter, length and
volume were determined as 34.07 cm, 3.90 m and 0338espectively. The basic statistical
values (mean, maximum, minimum and standard deviation) dfrtfeemeasurements of the
work stages, delay time and loader productivity are given in Table 1. According to the results,
it was found that the most time consuming stage in a loading cycle was the time for the loader
to move to the truck (31.15%), followdsy the time for the loader to move to the log on the
ground (30.52%). When the mechanical and personnel delays are taken into consideration, it
was determined that the delay time constitutes 25.29% of the total cycle time. In the loading
operation with te loader, the average productivity was determined as 3432ibum. In a

similar study (Karaman, 1991), the average productivity in the operation of loading spruce
logs with Liebher 902 loader was determined as 48 $fiaur.

Table 1. The basic statisticfindings in loading

Phases Average Minimum Maximum STD
Loader moves to logs on the ground (sec) 9.77 6 14 2.05
Loading the logs by the loader (sec) 5.50 4 8 1.14
Loader moves to logging truck (sec) 9.97 5 15 2.76
Loader Unloads logs the Truck (sec) 6.77 3 13 1.87
Delay time(sec) 10.83 4 16 3.64
Yield (m¥/h) 34.27 10.73 69.51 15.19
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3.2. Correlation between Variables Affecting Productivity

The Pearson Correlation Test was applied to determine the relationships between hourly
productivity and vaables (diameter, length, volume) (Table 2). Correlation test results
showed that there was a positive (p<0.001) relationship between log diameter and log volume
and productivity at 99% confidence level.

Table 2. Findings of correlation analysis
Diamder Height Volume  Productivity

Diameter 1 -0.083 919" 0.823

Pearson correlation Height -0.083 1 0.134 0.141

constant Volume 0.919 0.134 1 0.851"
Productivity  0.823" 0.141 0.851 1

Diameter 0.662 0.000 0.000

. . Height 0.662 0.479 0.457

Sig. (2tailed) Volume 0000  0.479 0.000

Productivity 0.000 0.457 0.000

There was no significant relationship between log dimensions and productivity at 99%
confidence level (p> 0.5). This is due to the fact that the lengths of the log evaludted in t
study are very close to each other. In similar studies in which the loader's productivity
analysis was carried out, it was stated that log volume and log dimensions were effective
factors on productivityKewilaa and Tehupeiory, 2015).

3.3. Regres®n Analysis Results

Taking into account the correlation test results, Linear Regression Analysis was used to
reveal the relationship between independent variables (diameter and volume) and dependent
variable (productivity). The regression model was fotmtbe significant at 99% confidence

level (p<0.001). The obtained? Ralue (0.74) showed that the regression model explained the
loader efficiency sufficiently.

The regression model which includes the dependent variable (y = productivity) and the
independent variables (x1 = diameter; x2 = volume) representing the productivity is shown in
the Equation 3. The developed mathematical model showed that the most influential factor on
productivity was the volume value. The graphs obtained as a result of i@grasalysis
showed normal distribution.

y =-1.379 + (0.509)x1 +(47.731)x2 (3)

3.4. Diameter Classes Results

In order to examine the effect of measured product diameters on productivity, logs were
divided into three diameter classes (small, mediand large) according to the standard
diameter classes of General Directorate of Forestry. Then, 0.05 significance lev&la@ne
Analysis of Variance, using the relationship between the productivity of the diameter classes
were evaluated (Table 3). Acabing to the results obtained yield values increased from small
diameter class, medium and large diameter class increased (Table 4). In a similar study,
Naghdi (2005) stated that the increase in log dimensions increases the productivity in loading
studies.By using Tukey multiple comparison test, yield values of diameter classes were
compared among themselves. According to the results, it was determined that yield values
belonging to diameter classes showed significant differences at 95% confidence level.
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Table 3. Onavay ANOVA findings for diameter classes
Sum of Square: df Mean Squar¢ F  Sig.
Betweengroup 4225.01 2 2112.51 23.140.00C
Within-group 2464.78 27 91.29
Total 6689.79 29

Table 4. Basic statistical values for diameter classes
DiameterClasse N Average STD STE Minimum Maximum

Small 8 16.43 4.951.75 10.73 25.23
Medium 14 36.35 9.822.62 22.79 63.70
Large 8 48.49 12.1€4.31 33.08 69.51
Total 30 34.27 15.1€2.77 10.73 69.51

3.5. Volume Classes Results

In order to investigate the fett of the measured product volumes on the productivity, the
products were divided into three volume classes (low, medium and high). Then, 0.05
significance level of On&Vay Analysis of Variance (OrR#&/ay ANOVA), using the
relationship between the volumkasses were evaluated (Table 5). According to the obtained
results, productivity values increased from low volume class, medium and high volume class
increased (Table 6). In a similar study in which Kewilaa and Tehupeiory (2015) investigated
the productivly and cost analysis of the grapple loader, a positive significant relationship was
found between the average volume and weight of the products loaded in each cycle and the
yield of the loading study. Tukey multiple comparison test was applied and thevgiaks

of the volume classes were compared among themselves. According to the results, it was
determined that the yield values of the volume classes formed showed a significant (p <0.05)
differences at 95% confidence level.

Table 5. Onavay ANOVA findings for volume classes
Sum of Square: df Mean Squar¢e F  Sig.
Betweengroup 4494.94 2 2247.47 27.6£0.00C
Within-group 2194.86 27 81.29
Total 6689.79 29

Table 6. Basic statistical values for volume classes
Volume Classe N Average STD STEMinimum Maximum

Low 11 19,45 6,94 2,09 10,73 31,79
Medium 12 38,28 9,27 2,65 29,30 63,70
High 7 50,69 11,334,28 33,49 69,51
Total 30 34,27 15,1¢82,77 10,73 69,51

4. CONCLUSION AND SUGGESTIONS

The loading operation has an important function to carry outrdvesportation of wood

based forest products smoothly. In this study, the grapple loader which is one of the most
widely used mechanical production tools in the production of forest products has been
analyzed in terms of productivity and the factors difecthe loader yield. The most time
consuming stage was the time of the loader moving to the truck (31.15%), followed by the
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time of the loader moving back to the logs on the ground (30.52%). According to the results,
the average productivity was 34.27/hour. Correlation test results showed that there was a
positive correlation (p <0.001) between log diameter and volume and productivity at 99%
confidence level, whereas there was no significant relationship between log length and
productivity. It was detenined that the regression model developed for loader productivity
and log diameter and volume was significant at 99% confidence level (p <0.001) and
explained loader productivity in sufficient level{R0.74).

In order to carry out the production afrést products effectively, a good harmony between
loading activity and felling, unloading, stacking and hauling is required. Therefore, the use of
high-performance mechanical loaders in the loading will contribute to the success of the
production of fores products. Operator performance is also of key importance for using
loaders with optimum efficiency. Therefore, the necessary theoretical and practical training
should be given to loader operators. The results obtained from this study indicated tlhat it wi
be appropriate to investigate the productivtyloaders in different sizes and capacities in
loading various forest products (i.e. industry wood, mining pole, paper wood, etc.).
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Abstract

The capacity of Kosovo government institutions to govern the forest sector, including its
ability to monitor developments, and the effectivenelsghe action in relation to national
strategies, policies, law enforcement and programs and their translation into real action by
different government institutions and agencies, is inadequate, including insufficient staff
competency and experience. Compled administrative and management procedures, lack

of compensation of restriction use of private forests, and insufficient capacities to provide
training and services to private forest owners and other interested parties, remains a
significant problem. Oerlapping, unclear and contradictory among policies, strategies and
regulations continue to have a negative impact on the right of private forestry owners and
people to use their private property and benefits from natural resources, especially to people
living inside and around naturally protected zones. Inadequate fiscal policies have enhanced
the price of wood material, increased illegal logging, and other forest land damages. The
main purpose of this study is the review and analyses some of the mosimarriers in
achieving adequate forest governance on enhancing the rural people employment especially
young people.

Keywords Restricted land use, land rights recognition, land restitutions

1. INTRODUCTION

Kosovo has a central geographical posiiion t he Bal kan Peninsul a. I
iand 43A516420, north geographical |l atitude
l ongitude. Kosovo has tot al area of 10, 908 k
one of the most deely populated countries, with an average density of 192 inhabitants
per/kmt.It is bordered with Albania (southwest), Macedonia (southeast), Serbia (east, north
and northeast) and Montenegro (west).Based on the aggregate of four quarters, real GDP
growtheached 3. 9 %. At the same ti me, Kosovods
Unemployment has fallen slightly from 30.5%to 29.6%, with the high youth unemployment

of 55.4%?2 On the other hand, despite efforts to achieve progress in rural development,
namely implementation of IPARD programs and Kosovo Agriculture Rural Development
Program, no efficient progress has been made with the exception of grants scheme
implementation in some sectors and-sebtors of agriculture, excluding the forestry sector

and, the assistance of private forest owners. Damages and degradation of natural resources
(forests, agriculture and forest land, water resources, flora and fauna) continues. Private forest

1Source Agency for $atistics of Kosovo (ASK).

2Source: COMMISSION STAFF WORKING DOCUMENT Kosovo* 2019 Report: Brussels, 29.5.2019
SWD(2019) 216 final
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owners continue to face problems and challenges in their riginseéqprivate property and
enjoy financial and support. Additional constrain presents overlapping, unclear and
contradictory among policies, strategies and regulations between different ministries also
between central and local governments.

2. MATERIAL AND METHODS

This study analyses and reviews the existing strategies, legal acts, programs, administrative
and organizational structures of forest management, forest land and wildlife management also
it was analysed the st aterienses iofcnadlern anathodsdasd, [ it
technologies of forest management, Opportunities for promoting fiscal policies in forestry,
applying for grants and subsidies, utilizing wood biomass as renewable energy were and.
Environmental services also reviewed and wsed. Particular attention has been paid to
analysing the possibilities that forest, wood and-wmod products, rural tourism, mountain
tourism, forestry silvicultural measures, and reforestation could play significant role in the
prevention of migratiorand emigration of rural people, especially young people. In addition

to the existing literature and data review, interviews and discussions have been done with the
private forest owners and representatives of some rural areas.

2.1. Forest Resources in Kas/o

During the years 2012/2013 an inventory of
data resulting from this process can be su
481,000 ha or around 44% of total area. Forest national inventory showeatr#saistructure

is dominated by deciduous forests within participation of broadleaves forests about 93%,
mainly dominated by beech and oak forests species. More than half of the forests are
considered evenged forests. Conifer forests cover about 7% efttital area and are mainly
dominated by silver firAbies alba and Norway sprucePicea abiey and about 3% include

all other types of deciduous coniferous species.

Also the forest inventory has indicated that total standing wood volume is 40.51Inmiflio
m?®, from which the volume of high forests is 21.01 milliod while the volume of low
forests is 19.5 million mj

Table7. Growing stock, increment and average annual harvesting volume

Forest Public forests Privateforests
category ha % ha %
High forests 59,400.00 12.30 13,600.00 2.70
Coppice forests 214,045.00 44.40 168,350.00 35.0
Mixed 6,734.00 1.40 577.20 0.12
Degraded forests 15,392.00 3.20 3,848.00 0.80
TOTAL: 295,571.00 61.30 186,375.20 38.70
Coniferous 30,16830 6.30 3,501.70 0.70
Broadleaves 265,402.70 55.20 182,873.30 38.00
TOTAL: 295,571.00 61.30 186,875.00 38.70

2.2. Legal framework of forest and forest land management

The main forestry legal acts are Law No. 2003/3 on Forests in Kosovo, Law No. 2004/2
and an Amendment to Law No. 2003/3 on the Law on Forests of Kosovo, and Law No.03/L
153 on Amending and Supplementing the Law No. 2003/3 on Kosovo Forests Law nr.
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2010/03/-233, Nature Protection Law’, National parks laws, Law no. 16L03/63 on
Mines and Minerals, Law no. 2005/027 53 on Hunting, Law no. 2004/13, on Seedling
Material 2004/13, Law no. 2008/03/2004 on Local $&dfvernance and other related laws
and numerous administrative instructions.

2.3. Regulatory Overburden

Existing adminstrative and management structures regulated by legal laws and by laws are
characterized by contradictions and overlapping among different ministries and agencies as
well among central and local governments (municipalities). It is highlighted that the main
problem of responsibilities and mandates has been identified to be between MAFRD, MESP

in administration and management of commercial forest at the two existing national parks
ABj eshket e Nemuna and" Sharri o wBd%ohthecover s
total area of Kosovo, 90% of the high participation in the country level and around
participation of 40% the total standing tree volume in the Country level and Ministry of
Economic Development (MED) in the administration of mines and minerals.

2.4. Private forest management, tree harvesting and ownership rights

By analysing the legal acts and debal acts it has been found that the right to use private
property is subject to bureaucratic and complicated administrative and technical precedure
In general the main problems facing private forest owners can be summarized in the
following issues: Complicated procedures of forest harvesting and wood transport, setting
the amount of wood volume that can be harvest, by the KFA, obligation thageslibefore
harvesting must be marked and have transport permit issuing by municipal forestry sectors
and other administrative and technical complicated procedures.

An additional problem is the administrative procedures for obtaining a private forest
exploitation permit, which lasts up to 60 daysth a particular emphasis on securirg t
property ( ownership) due to the fact that in the most cases the registration of the owner and
heirs of the property / heirs is missing ( has not been done iratlastcal registerAlso the

right of hunting and gathering of nemod forest products on private property is not
completely clarified by legal acts in force. Even more drastic is the use of private property
that lies within national parks, due to theklaaf compensation for the restrictions on the use

of private property.

2.5. Weak Social and Environmental Safeguards Related to Developments in Other

Sectors
The annual cutting of public forests with only about 50,000 cubic meters, the grahting
annual cutting permits in annual base and for very small areagofest compartments) has
resulted in the fact that logging is not financially feasible and there are no interested logger
companies, in profiing and seeing their letegm interest indealing with the forest
operation. Annual wood volume harvesting in both propertiests the population demand
for fuel wood at only around 14% and even less so, at about 12%, with construction wood.
These facts occurred thatigting logging companies ke lack of mechanism, professional
staff and experienced skill workers. Situation is similar with the private forest owners, who
use their forests in an unprofessional way, damaging the value of timber assortment and lack
of financial analysis (income angrofit). As a result of these impacts, managers of
responsible agencies and of forestry sectors have been hired by political parties and
influenced by politicians without possessing proper education and working experience.
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3. RESULTS AND DISCUSSIONS

Based for the above mentioned dates there is an urgent need to isolate the sector from
political interferences, nepotism and regional influences. Also baseline analysis has shown
that responsible government institutions have ignored the complexities oftcsitteations

and their main focus continues to be concentrated at formal issues. The failure to integrate
social, economic and environmental considerations, in some cases has been partially handled
by securing international assistance expertise thatdes influenced by the managers of the
Government institutions and certain interest groups closely related to the government
decision makers. Engagement of the local communities has to support integration approach
for managing, protecting, and enhancingekis, forest land, wildlife populations and
habitats. The application of reforestation, collection and processing of aromatic, medicinal
and forest fruits would enable the job opportunities for female living in rural areas in the
same time will ensure thgrovision of raw material for the production, use and sale of wood
biomass products (wood chips, briquettes and pellets). The promotion of cultural heritage,
traditions, languages and traditional brands, would ensure tourism development and increase
the number of visitors, which would in turn increase income and improve the standard of
living of rural people.

4. CONCLUSIONS AND SUGESSTIONS

As a result of analysis of the situation of forestry sector and based on the data that have been
presented above,aHollowing conclusions can be reached:

1 Licenses of forest harvesting are based on very small forest areas (some forest
compartments) on an annual basis.

1 Forest, forest land, wildlife and other natural resources continue to be damaged
despite the prevaler of very strict legal provisions for the punishment of illegal
actions

1 The Kosovo Forest Agency main incomes generation are concentrated in the leasing
of forest land, and tax collection from quarries, which has caused damage and has
been reflected in thchanging of forest land use and also, leaving aside activities of
applying modern technologies and methods of sustainable forest management and
supporting the forestry private owners.

1 Private forest owners have not been supported by subsidies arglajrdr same rate
as the agricultural farmers.

1 Financial and technical support from international donors has been concentrated
mainly on human capacity building instead of supporting the application of
sustainable forestry management.

The European direses, as well as the regional and world conventions have been well
defined by legal acts, but in practice still remain unenforceable.
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Empirical evidence from three administrative units in Albania

Albora KACANI *, Leonidha PERI

Agriculture University of Tirana, Faculty of Forestry Sciences, 1029 Tirana, Albania
*albora.kacani@ubt.edu.al

Abstract

Significant data gaps exist intesating the monetary contributions of forest products in rural
household economy. Therefore, this study attempts to examine the direct economic
contributions of forests in the livelihoods of rural households in three Local Government
Units of Albania.197househol ds were randomly selected
Administrative Units. Using a serstructured questionnaire data, we estimated the share of
forest income to total household income with the aim to quantify the distribution of other
householdactivities related to forest. Our results show that the major sources of household
income are offarm activities, agriculture, livestock and forest produbtsome from off

farm activities is the most important income among sampled households witle @tahout

56.6% coming mainly from employment, pensions, family business, remittances and aid, etc.
Livestock income represents the second highest contribution to total household income by
about 17.6% followed by agriculture with 17%. While forest incoawzounts for 8.8% of
annual household incomEirewood and nuts represent the majority of family income coming
from the main sources of forest incomdthough not high, the contribution of forest may be
substantial for the poorest households, represgniinto 16% of their income.

Keywords:monetary contributions, Forest products, Household economy;$eroiured
guestionnaire, Forest income.

1. INTRODUCTION

The importance of forests in improving people's livelihood was stated in the 14th World
Forestry Congress Declaration held in Durban in September 2015. The Congress outlined a
vision for the contribution of forests to achieving the 2030 Agenda for Sustainable
Development by emphasizing among other things that: Forests are more than trees and are
fundamental to food security and improved livelihoods.

About 36% of Al baniands | and area is currertl
potentially an important resource for promoting rural livelihood of people living near forest

areas. Rural haeholds in Albania use fuelwood, timber, fodder and other forest products to

meet their family needs contributing therefore directly and indirectly in the family income.
Therefore, there is an interest to examine the contribution that forest and itstpnodke to

rural income. Currently, in Albania there is a knowledge gaps in quantifying the direct
economic contributions of forest in the livelihoods of rural households.

Many studies at global level, which have a focus on forest, found that foresieinoakes
significant contributions to rural livelihoods (Baral 2008; Agrawal et. al, 2013; Kollert et. al,
2017). According to Wollenberg et al. 1998, estimating the incomes of people whose
livelihoods depend on forests, is key to understanding their @neglband use of the forest.
Further, according to Angelsen et al, 2014, the quantification of the relative and absolute
contribution of environmental income to total income portfolios, is the key for understanding
the livelihoods of rural people. Yet tlheal economic benefits that rural communities derive

41


mailto:albora.kacani@ubt.edu.al

F E T E C 2" International Symposium of Forest Engineering and Technologies
04-06 September 2019, Tirana

from forest extraction are difficult to assess and the estimation methods are not easily applied
(Wollenberg et. al 1998).

2. MATERIAL AND METHODS

2.1. Selection of the study area

The administratvei ni t s of Zer gan, Ul £z and Mel an of
study. The following criteria were considered during the selection process: (i) communities
actively engaged in forest governance; (ii) significant forest area transferred to Local
Government Units; (i) good state of the forests resources; and (iv) existence and
functionality of Forest and Pasture Users Associations (FPUAS).

2.2. Data collection

Primary and secondary data sources were collected for the purpose of this study. dxima

were collected through household interviews. The household interviews were conducted
using a semstructured questionnaire. Our sample included a total of 197 households from 31
villages in 3 Administrative W@WomzZergan)( 37 fr om

The questionnaire aimed at obtaining comprehensive data on the total household income, on
forest income as well as data on participation in forestry activities. The questionnaire was
used to capture both qualitative and quantitative dadatancluded four groups of questions:

(i) general information on respondents; (ii) incegenerating activities; (iiiforest product

inputs on family income; (iv) participation and decisiemaking process in the activities of

the FPUA.

Secondary datavere collected by reviewing relevant literature, documents and various
national and international reports about the subject of the study. The data collected during the
survey were organized and analyzed using quantitative and qualitative approaches.

2.3.Calculation of annual income

The main objective of the household questionnaire was to collect detailed data on all income
sources, including from agriculture, livestock, -tdfm activities, forests and ndamber

forest products. For this study, we bavsed the gross income during the calculations of the
household annual income. Agriculture income included the value of yield from various crops
grown by the household (without including the production cost).

Livestock income consisted as a summatiboaitle sale income, milk income and chicken
income). Income from offarm activities was calculated as the total value of earnings
through employment, pensions, family business, remittances, state financial assistance. Forest
income, which is the primarfpcus of this study, includes the income coming from the use
and the sale of forest products (timber and firewood income, fodder and humus income, nuts
income, medicinal and NTFP income). Forest income includes also the cash income coming
from per diemgeceived because of participation in various capacity building activities and
payments from implementation of forest operations through the Forest and Pasture Users
Associations.

3. RESULTS AND DISSCUSION

Income from offfarm activities is the most ingotant income among sampled households
with a share of about 56.6% coming mainly from employment, pensions, family business,
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remittances, etc. The high share from-faffm activities is confirmed also in other studies
(Poudel, 2008). Meanwhilide forest ncome, which is the subject of this study, accounts for
8.8% of annual household income.

In Ulza administrative unit, income from eaf-farm activities accounts for approximately
63.39% of total family income. Livestock income from livestock sales amguwmnption
represents the second highest contribution to total household income by about 16.23%.
Meanwhile agriculture accounts for about 10.75% of total family income. Revenues from the
sale and use of forest resources account for about 9.63% of toilglifecome (Figure 1).

80.00%
63.39%

60.00%

40.00%

0,
2000% 10.75% ~0-23% 9.63%

o, TR -
Agriculture Livestock Off-farm Forestry
Figure8. Di stri bution of householdds income by
Unit

In Melan administrative unit as well as in Ulza, the largest income comes frefaroff
activities and represents about 43.38% of household income. Second place on order of
importance is the income from agriculture with 29.00% followed by livestock with 18.00%.
Meanwhile forest income contributes 9.62% to household income (Figure 2).

50.00% 43.38%

40.00%
29.00%
30.00%
20.00% 18.00%
. 0
9.62%
o . m

0.00%
Agriculture Livestock Off-farm Forestry

Figure. Distribution of householdds income by
Unit

In Zergan administrative unit, efarm incomes represent a considerable proportion of
household income by 88%%. Livestock and agriculture account for respectively 18.54% and
11.29%. While forest incomes account for 7.12% of the total family income in the Zergan
Administrative Unit (Figure 3).
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Figure10. Distribution of household's income by economic activity in Zergan Administrative
Unit

3.1. Forest Income

The main forest and netimber forest products collected by the households are; firewood,
timber, nuts, fodder, humus, forest fruits, mushrooms, medicin pl ant s et c.
Administrative Unit firewood and nuts are the main sources of forest income. Firewood
accounts for 52% of forest income, mainly used for household heating and cooking. Nuts
represent 23.1% of forest income, followed by mushrooms &@d4odder 7.4%. (Figure 4).
Firewood is the most collected product from households and each household collects an
average of 8.8 AY year. Based on the reported amount of firewood collected by households,
the average total firewood consumption per yiaahe study area is 5013*mAccording to

Ulza Management Plan (20092 0 1 8 ) dat a, the forests in Ul %
2798 ni of firewood, which means that the household firewood needs are about twice as
high.

32% . 1,6%

N

Timber

= Firewood

< Fodder

52,0%

« Humus

23,1%

m Forest fruits

a Nuts

= Mushrooms

n Partecipation in meetings/workshops

Figurell Distribution of forest income in Ulza Administrative Unit (in %)

In Melan administrative unit, the main sources of forest income come from firewood
collection (37.4%) and nuts (29.9%). A significant contribution comes from forest fruits by
26.4%. The contribution of forest products to forest income for the families surveyed in
Melan is graphically shown in Figure 5.
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Figure12. Distribution of forest income in Melan Administrative Unit

In Zergan administrative unit, firemod income represents the majority of family income
coming from forests with 65.27%. Fodder collection that is part of the traditional use of
Zergan forests occupies 16.87% of the income in the category of forest income. Medicinal

plants and nuts accoumrfrespectively 12.48% and 1.9% (Figure 6).

0,6%_ 0,6%

& Timber

28
o%et
535

« Firewood

1,9%

G
aetotetetitotite:
e
SRIEHALE,
e

<5

XX
R
RIS

o0

%

005

%

s

<503

= Fodder

500500
Essiteal ot

2

o Nuts

5t
e
25

8
o
5
2
3
o
55

50305000

25
o
23S

%5
25
5

2o

B ueTs

<&
ST
st eTetereetites

Bt
st

g
s

RSB LIS,

.
09200
:
ot
:
:

s
2
Sosrt e
SRRt

EiE
S5

<5253
5%
2
2

SRS
%
25
Felotetoret
AL

m Others

%
2%

e

16,9%

o
35
0900
ois?
3

2%
22!

250

50305

3
G
%
i
%0k

e
(o

S5

sttt tearetes

<5
2

e
s
s
.
o
25
0

0t
25
5

=BME

2%

Eetesates
SESLE,
saeietet
520505
St Es e
eiststatatenst

e
Ban
3

o
s
e
s
s
s
3
25
et

o
A
et

S

%
S

255
255

e
28

S

<595

S
e

X3
= Participation in meetings/workshops

<505

S
LR,

Fototetatetoted

e
i
5

ook

:
s
v
%
KR
50
%
<

s
R

S
s

e
st
SRR

505
R
SRR
5
oy

K SEIOBEULLLEK,
et

e,
o
5085

S

35

XXX

SRR,

et
kot

<

25
5

"
%5

L SRIIHLLK,

gases
PR eIneets
oS
RLRRRI
e
Sk
S5
2558
e
e
Betets
plotat
%%
o

58
o
o

%
%
<
%
X

25
placed

Figure13. Distribution of forest income in Zergan Administrative Unit

4. CONCLUSION AND SUGGESTIONS

In this study, the contribution of forest resources to annual household incarenalsized

and their impact on the overall distribution of income for 197 rural households. The survey
collected from household surveys

dat a was

ranked among the poorest regions of Albania and with la pgcentage of forest resources.
197 rural families were randomly selected for this study, representing 6.3% of the total
population of the three administrative units. We have calculated the value of forest income

and compared it to other family econonaictivities. Household income was divided into 4
sources of income: agriculture, livestock, -t#fm (employment, family business,
remittances) and forests (medicinal plants and the activities of the Association). We found

that offfarm activities play anmportant role in total family income (56.60%). Livestock
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(17.59%) occupies the second share in total family income, followed by agriculture (17.01%).
However, being a rural area rich in forest resources, the forest contribution to the three
administrativeunits is important for total rural household income (about 8.8%) and plays a
role in reducing inequality. So, on average, surveyed households receive about 8.8% of their
income from forests. Firewood and nuts represent the majority of family income cfoomng

the main sources of forest income. Although not high, the contribution of forest may be
substantial for the poorest households, representing up to 16% of their income.

References

Angelsen A, Jagger P, Babigumira R, Belcher B, Hogarth N, Bauchr8eBa&, SmitkHall
C, Wunder ,. 2014. Environmental Income and Rural Livelihoods: A GlGbalparative
Analysis. World Development, 64:128.

Poudel B. 2008. Income Generating activities of community forest User Group in Nepal.

Agrawal A, Cashore B, Haml R, Shepherd G, Benson C, Miller D. 2013. Economic
contributions of forests. Background Paper 1, United Nations Forum for Tenth Séssion 8
19 April 2013. p. 1127.

Wollenberg E, Nawir AS.199&stimating the Incomes of People Who Depend on Forests.
Chapte 8. In: Incomes from the Fored¥lethods for the development and conservationof
forest products for local communitieBdited by Eva Wollenberg and Andrew Ingles.
Center for International Forestry Research.

Baral S. 2008.Contribution of Community Forestrto Rural Households: An Economic
Analysis M.Sc. Thesis. Universitaet fuer Bodenkultur, Wien, Austria.

46



F E T E C 2" International Symposium of Forest Engineering and Technologies
04-06 September 2019, Tirana

Pros and Cons of the Manual and Autonomous UAV Flights in Mapping of
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Abstract

It was aimed to compare manual flight with average altitude of 10 m AGL, aodoabus

flight with average altitude of 50 m AGL. UAV flights were carried out on November 2018 and
April 2019 over 70 m part of a forest road
Road surface deformations were calculated with DoD (DEMifiéf@nce) method applied to

each two datasets. According to results, DEMs and orthophotos from manual flights were
obtained with 2 cm and 3 mm resolution, respectively, whereas DEMs and orthophotos from
autonomous flights were obtained with 5 cm and Zesolution, respectively. While 13.86m
accumulation and9.13 n? erosion due to road surface deformation were calculated with
manual flights, 21.30 fraccumulation ane2.53 n? erosion were calculated with autonomous
flights. Before calculation of roadidace deformations, DEMs from autonomous and manual
flights were compared by calculating RMSE of Z values at 100 random distributed points over
the road surface. Also, obtained deformations from autonomous and manual flights were
compared by calculatingNRSE of deformation values at the same points. According to this,
RMSE values were obtained as 4 cm, 6 cm, and 6 cm for the first flight, the second flight, and
the deformation values, respectively.

Keywords:Forest road deformation, DoD, UAV manual Aig UAV autonomous flight

1. INTRODUCTION

Deformation of forest road surface is an important factor that affecting the safety of vehicles
used in forestry operations especially such as forest products transportation. Deformation rates
are mainly affected bymany factors such as meteorological conditions, traffic payload,
maintenance application, pavement structure, and the other factors over time (Tighe et al.,
2003) . That 6s why, mapping and monitoring
forest egineers. Remote sensing can be an alternative method in mapping and monitoring road
deformations. Advanced remote sensing techniques, such as laser scanning and UAV, have
been commonly used to obtain surface deformations with high accuracies (Eke2@L&)Ll.,
Recently, unmanned aerial vehicles (UAVs), a modern remote sensing technique providing to
obtain accurate and very higesolution digital elevation model (DEM) and orthophoto
mosai c, have been used for t hi.slowavernthee Ark ay
various factors affecting the quality of obtained data with UAV such as complexity of target
object, daylight conditions (in terms of brightness and shadow effect), sensor specifications,
overlapping rates of images, spatial resofut{im terms of ground sampling distance and
ground resolving distance) and flight altitude (above ground level, AGL). In the present study,

it was aimed to evaluate proand cons of two different flight modes of UAV, i.e. manual

flight with average altiide of 10 m AGL and autonomous flight with average altitude of 50 m
AGL, in mapping road surface deformations.
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2. MATERIAL AND METHODS

In the present study, it was aimed to evaluate the pros and cons of two UAV flight modes; i.e.
autonomous and manuaigthts, in mapping surface deformations of forest road. For this aim, a

70 m part of a forest road |l ocated in Kardyg¢z
the comparison of manual flight with average flight altitude of 10 m AGL, and autonomous

flight with average flight altitude of 50 m AGL. UAV flights were carried out on November

2018 and April 2019.

The main steps of the workflow of the UAdased image acquisition can be categorized as
follows 1) oftsite preparation, 2) esite preparatiorand image acquisition, and 3) post
processing. The cffite preparation included collecting data about the area and planning the
UAV flight. The UAV flight mission was prepared by using Universal Ground Control
Software (UgCS) Pro version 3.3. (Figure @)tsite preparation and image acquisition stage
includes flights and field works. Ground control points (GCPs) were surveyed in centimetre
accuracy (<3 cm) (Figure 2). The UAV flight mission was conducted using ghesghelf
platform called DJI Mavic Rr which has an integrated CMOS sensor with a resolution of 12
MP (Figure 3). Post processing includes applying the SfM algorithm to generate the DSM and
orthophoto, using Agisoft Metashape Professional (Figure 3). Road surface deformations were
obtained wih DoD (DEM of Difference) method, which is a subtraction on the basis of pixel
by-pixel, and this method was applied to each two datasets (Figure 4). Before calculation of
road surface deformations, DEMs from autonomous and manual flights were compared by
calculating RMSE of Z values at 100 random distributed points over the road surface.
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Figure 2. An example of GCP surveyed (left) ar
DJI Mavic Pro model UAV system (right)
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Figure 4. DoD (DEM of Difference) method applied to each two datasets
3. RESULTS AND DISCUSSION

In the present study, two UAV flights were carried out for evaluating pros and cons of the
different flight modes, i.e. manual and autonomous flights, in mapping forest road surface
deformations. The main parameter playing an important role in determining deformations is
spatial resolution. According to results, DEMs and orthophotos from manual flighes we
obtained with 2 cm and 3 mm resolution, respectively, whereas DEMs and orthophotos from
autonomous flights were obtained with 5 cm and 2 cm resolution, respectively (Figure 5).
Before calculation of road surface deformations, DEMs from autonomous amainfigghts

were compared by calculating RMSE of Z values at 100 random distributed points over the
road surface. Also, obtained deformations from autonomous and manual flights were compared
by calculating RMSE of deformation values at the same pointsording to this, RMSE
values were obtained as 4 cm, 6 cm, and 6 cm for the first flight, the second flight, and the
deformation values, respectively.

The deformation maps are given Figure 6. While 13.8&coumulation andd.13 n¥ erosion

due to road sface deformation were calculated with manual flights, 21.3@eoumulation
and-2.53 ni erosion were calculated with autonomous flights. Thanks to manual flight, more
details could be mapped in deformation maps. For example, Figure 7 shows a stgneviatlin
the road surface between flight dates.
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Figure 5. UAV based DEMs and orthophoto mosaics
generated with manual and autonomous flights (01.11.2C
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Figure 6. Deformation maps generated by both autonomous (left)
manual (right) flighs
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Figure 7. A stone falling over the road surface

In addition, UAV flights were compared in terms of parameters such as obtained number of
images, flight duration, and data processing performances. Depending on the flight altitude,
overlapping rate§70% for both front and side overlapping in autonomous flight), flight speed,

in total, 50 images were obtained with autonomous flights, whereas 150 images were obtained
in manual flights. The increase in the number of obtained images from manual #ighires

more powerful hardware specifications of computer. However, the higher ground resolving
distance provided by manual flights minimized the adverse effect of shadow effect and more
detailed topography of road surface (Figure 8). In terms of ovengpmtes of images
obtained, a regular flight strips werenot
adequate number of images could eliminate these cons.

AUTONOMOUS
1.5cm 0.3cm AGL MANUAL

b“ B
|
‘3 Fhetan
O

Smaller area, more detail

Ay Lt

Larger area, less detail

AUTONOMOUS MANUEL

Less shadow effect

more shadow effect

Figure 8. Comparison of autonomous and manual flights in tern
shadow effect (ibom) and object details in the images
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4. CONCLUSION AND SUGGESTIONS

In the present study, these factors were evaluated in terms of mapping road surface
deformations by autonomous flight and manual flight. It can be concluded that both manual and
autononous UAV flights can be used for mapping road surface deformations for short road
lengths (i.e. metescale), even so manual flights can be carried out for more detailed analysis
for short road lengths regardless of other disadvantages.
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Abstract

The forest sector has always been a key issue in the policy of our country. Parallel to the
increased economic indicators, the preservation of the environment has been a necessity,
which derives from the liabilities from internationabi®@ention or agreement. In addition,

the recreation effects of these areas and the development ctoagsm is another
advantage to consider. Nowadays the protected areas are targets of visitors from urban areas,
escaping from noise, smog and aggravatedther conditions and in particular for foreign
visitors interested in experiences of different areas and exploring the nature. The Daiti
National Park has been always a good place to visit due to his position and nearby the capital.
During the last yearthis place has become one of the biggest opportunities for local and
foreign visitors to spent in Tirana tis showed from the results of the analyses. The effective
management would bring a real development and exploitation of the tourism sector in the
Pak enabling and creating favorable conditions for the improvement of this sector so
important in our country's economy.

Key words:National park, Tourism, Economy, Visitors

1. INTRODUCTION

IUCN protected area management categories classify protectad aceording to their
management objectives. The categories are recognised by international bodies such as the
United Nations and by many national governments as the global standard for defining and
recording protected areas and as such are increasingly ineorporated into government
legislation.Protected areas are surfaces that have in themselves not only an unique landscape
values, but are also rare geomorphological formations and very rich in biodiversity. These
areas have cultural, historical, aaglvlogical and cultural heritage values, which are granted
with a status determined by law for their protection and development.

Theprotected areas of Albaniaclude 15National Parks 5 Protead Landscape Areas,

4 Strict Nature Reserve26 Managed Nature Reserves, and other protected areas. One of
these National Parks is that of Dajti Park. Tourism is one ofrth&t profitable sectors and

the protected areas constitute a key issue in the national or international strategies. According
to a publication by the National Bank of Albania, travel and tourism may represent more than
10% of GDP, and perhaps more thaf60f services (Annual Report, BARajti National

Park the study area, has been declared as a protected area, with DOQW 8248, dt.
6.2.1966. Nowaday, it is an area whith a surface of 3300 ha
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Figure 1. Protected areas map in Albania

Photo 1. Dajti National Park, Cable Car

AProtected areas need tourism and tourism n:
is complex and sometimes controversial, tourism is a critical component to consider in the
creation and mamggement of protected areas" (IUCN, 2002). It is one of the most attractive
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industries for operating boats, due to the large number of employees and low participation
costs. This sector has a steady increase in the number of companies operating within it.

2. MATERIAL AND METHODS

This study was focused on one of the protected areas of the Republic of Albania, Daijti
National Park. Also we focused on the development of this area and the opportunities it gave
to the local economy growth. During the researchpnepared an interview with different
stockholders operating in the area, visitors and representative of local government.

3. RESULTS AND DISCUSSION

Protected areas provide important national ecosystem services and have great potential to
maximize this catribution. They are a reliable source of employment for the local
community. They provide important national ecosystem services and have great potential to
maximize this contribution. These protected areas provides community development
opportunities thragh the sustainable use of resources. Contains plant species of great social,
cultural or economic importance which contributes to ecosystem services and benefits to the
community. Some other values of the protected areas is the high recreational vatusand
educational and / or scientific value.

3.1. Potential sources of income for e protected area
There is a list of sources that can make possible the increscent of the protected areas income
- Special government programme (free or taxation)

- Entrance fee to the Park

- Fee for special events, services and recreational services
- Accommodation

- selling operators (restaurant, shops, etc)

- Donations

- parking

- Marketing

- Public investments

- Private sector incentives

- Etc.

4. CONCLUSION AND SUGGESTIONS

As a result of this study we get into a conclusion that the concrete area is lack of concrete
development projects to increase the investments and incomes on this specific Park without
destroying it. There is no coordination between stakel®ldégrested in the development of
protected areas and nature conservation. During this study we get into a conclusion that there
is lack of legal and economic incentive mechanisms for the development of private
entrepreneurship in the field of forest tisan and protected areas.
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Abstract

I n this study, wood production in the areas
examined. First of all, time studies were conducted to find the efficiency of tractors used in
wood production studies. The result of the study showed that skiddiagabsis an average

of 385 m. Hourly productivity is 4.50 mj/ho
consumption for a time cycle is found 30.47 min, and the average volume of skidding
products is calculated by 2.223°.nmAt the same time, the eneinmental impact of the

product carried during the production works, the trees remaining in the stand, and the forest

soil were examined.

Keywords:Hauling, Skid road, Environmental Damages, Time measurement

1. INTRODUCTION

Parallel to the increase in theogulation in our country, the consumption of wood is
increasing. Based on that, wood raw materials demand increases that requires better technical
characteristics of forest roads and mechanizafidtnus, many studies have been recently
conducted to evaluat the technical features of forest roads and giving priority to
mechanization for increased wood raw material demands. Environmental factors, time,
occupational safety, quality loss of wood raw material, and economics are taken into
consideration in the pduction of wood raw material. Logging is perceived to be one of the
major causes of damage to forest vegetation (Alexander, 2012). Also, forest machinery is
becoming more massive and more powerful (Horn et al., 2004).

In many regions of the world, fartmactors have been used in forestry, where the terrain
conditions and the size of the forest operation are not limited (Akay, 2005). Harvest systems,
consisting of farm tractors and skidders, are the most popular systems for timber harvesting
in Turkish faestry. In particular, the modified farm tractors are used in many regions in
Turkey (¥ztg¢grk, 2014).

Il n this study, wood production in the areas
examined. First, we conducted time studies to find the prodycti¥itractors used in wood
production studies. At the same time the environmental impact of the product carried during

the production works, the trees remaining in the stand and the forest soil were examined.

2. MATERIAL AND METHODS

Study area is managdddly Bi gadi - Forest Enterprise, and
Turkey (Figure 1). The research was carried out in compartments numbeds3@ 3%
Beydaj Forest Management , with an altitude r
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sea level andaly on a north aspect. The commercial treesRaneis brutia, Pinus nigra,
Juniperus excelsaluniperus oxycedrysluniperus communis, and Fagus orientall$is

study was carried out in August 2015. Soils of this region are clay, sand, and clay loam. A
modfied farm tractor harvesting system performed the skidding of the timber.. Skidding
operations were carried out on either skid road or skid trails. All skidding operations were
favorable (loaded uphill and unloaded downhill), and the slope of skid roacckanged
between 2 and 6 percent. All trees were fallen and delimbed with a chainsaw. The whole stem
was skidded by farm tractor to the roadside landings. Skidded logs are the whole stem, and
length of skidded stem is changed between 4 and 6 meters.

45°E

o
\ ;k\/;]/ /\’\\%I:\/‘\ \
42N BULGARL BLACK SEA 1‘3L/ 42°N

GEORGIA

<X

MEDITERREAN SEA

Figure 1. Research area

2.1. Technical Features of Farm Tractor

In this study, we used a Fiat-®4farm tractor.. It is modified for the skidding on skid roads
and skid trails, which implies that one end of the dragged timber is in toucktheitjround.
The main technical features of the tractor are shown in Table 1.

Table 1.Fiat 54C technical features

Features Fiat 54C

Engine Fiat 8035.06

Weight (kg) 2180 kg

Maksimum engine power 55 BG

(HP)

Cylinder number / volume 3/2710 cm

Engine gcle 2500 d/d

Engine type 4 stroke direct injection diesel

Depot 54 |t

Tyre size Front:6.0016 Rear:13.6/12,28 (54C
12)
Front: 6.516 Rear:14.9/1-28 (54C
13)

2.2. Data Collection
The productivity of the farm tractor is evaluated with time measuresn®etailed time
studies were conducted to collect data on skidding cycles and delays. Time study is a
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valuable research tool used in comparing productivity at forest harvesting systems across
varying conditions (McDonald and Fulton, 2005). Time studw iset of procedures for
determining the amount of time required, under certain circumstances of measurement, for
tasks involving some human, machine, or combined activity (Wang et al., 2003).

The repetition time study method was used for determiningrtiduption of Fiat 54C. The

time elements considered in the skidding work cycles include: travel unloaded, hookup of
load, travel loaded, and unhook of the load. Recorded data included productivity cycle time
elements and other independent variables assatiwith each activity. During this time,
measurement delays were recorded. There are two types of delays. These are operational
delays and technical delays. Data recorded for each log included the diameter of logs and
length. Variables included skiddihi st ance (m) and | oad vol ume
30 work cycles were collected for farm tractor.

3. RESULTS AND DISCUSSION

3.1. Productivity

In this study, the hourly production without delay time for FiatCo4arm tractor was 4.5

mj / h o anravefage 385 meters skidding distance. Hourly productions of skidding without

delay times were more than production with delay times. The average total cycle time was
30.47 mins, and the average skidding distance was 385 meters. The two mest time
consunmg components of the total skidding time were travel unloaded time and travel loaded
time. The average values for the farm tractor shown in Table 2.

Table 2. Average values of time measurement

Skiddin Num :dn(l,c(;l Hook Logde Unhookin Tot
9 Volu ber travel up travel g al
distanc me of (TBG (yBz (TDG Travel tim
e load 2) ) 2) (YCZ) e
m m adet min min min min min
3
Ave. 385 2.2 2.55 5.32 3.12 19.35 2.26 30.47
23

TBGZ: Tractor unloaded travel time
YBZ: Hookup time

TDGZ: Tractor loaded travel time

Y ¢ Z : hodkimg time

3.2. Statistical Model

In this study, the SPSS 21.0 statistical program has been applied for developing the
regression equation of time measurements (Anonymous, 2012). The regression analysis has
been realized with the enter method. Summdrhe total skidding cycles shown in Table 2.

A total of 40 skidding cycles were measured to develop a linear regression. The result of the
independent variables is shown in Table 2. A regression model developed from the detailed
time study using Fiat 5€ tractor was as follows:

TZ= 4,135+ -YBGIZ105024TDGZI 1, 341+Y¢Z121)211

In this analysis, skidding distance, number of timber, and load volume per cycle were entered
in the model with a significant level of 0.05. The multiple correlation faent (R) is
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FETEZC
interpreted as 99.4% of the total variability. For the correlation, the Durbin Watson test was
used. The Durbin Watson statistic falls within the range 1 to 2 in this study. The Durbin
Watson statistic was 1.318, indicating a positive autetation. The result of the statistical
model is shown in Table 3, 4, and 5. Graphical statistical measures also checked the time
consumption models of skidding, and the models were proved to be statistically significant.
The regression analysis has adam distribution (Figure 3).

Table 3. The summary of statistical model

Adiusted Std. Chance Statistics =~ Chance Statistics
Model R R J Error of R Siq. E Durbin
Square Square the Square Change dfl df2 Ca%n -e Watson
q Estimate Change 9 9
1 997 .994 .993 1.68924 0.994 1422356 4 35 .000 1.318
Table 4. ANOVA Test Results
Model Sum of Squares  df Mean Square F Sig.
1 Regressior 16234.948 4 4058.737 1422.356 .000°
Residual 99.874 35 2.854
Total 16334.822 39
Tablo 5. Coefficients Table
. - Standardized
Model Unstandadized Coefficients Coefficients i Sig.
B Std.Error Beta
1 (Constant) 4.135 483 8.552 .000
TBGZ 0.21 .022 0.16 .952 .348
YBZ -1.504 420 -.696 -3.584 .001
TDGZ 1.341 .031 .963 43.024 .000
Y¢ Z 2.211 .633 .700 3.493 .001
Histogram Normal P-P Plot of Regression Standardized Residual
Dependent Variable: TZ Dependent Variable: TZ
/TN

e
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1
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Figure 3. Time consumption model and Random distribution
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3.3. Environmental damages

Soil disturbances on skid roads during a log skidding operation by a farm tractor were
measured in terms of soil displacement and rut depth formation. Fieldirasents were
obtained from different crossections at 15 m intervals along the skid roads. The soll
displacement that emerged on the skid road was calculated based on the deformation areas on
each crossection and the distance between cismsions. Orthe crosssection along the

skid road, soil displacement and rutting were examined and recorded for various numbers of
tractor passes (5th, 10th, 15th, and 20th passes).

25¢cm T5¢em 125¢cm 175 ecm 225 cm

Zemindeki_ |

I )

250 cm

5 gecis 15 gegis
- - 10gegis — 20 gegis

Figure 4. Amount of soil compaction such as tractor travel numbers

The results reealed that the amount of soil deformation was generally higher at the edges of
the skid roads when compared to the control points at the center of skid road, and the rut
depth was increased by the number of tractor passes. The average rut depth fothsth, 1
15th, and 20th passes are founded at 3.10 cm, 8.80 cm, 10.80 cm, and 13 cm, respectively.
The soil compaction on skid road shown in Figure 5.

e S R

Figure 5. Soil compaction in research area

In this study, the hourly production without delame for Fiat 54C farm tractor was 4.5
mj / hour for an average 385 meters skidding
mins, and the average skidding distance was 385 meters. Naghdi (2004) mentioned that the

productivity of skidder without anavi t h del ay were 17.1 and 1.

Huyler and LeDoux (1989) found that the total time per cycle was 34.14 mins for 270 m
skidding distance by Massey Ferguson farm tractor. A similar study conducted in the
mountainous area in the Blacké&Se r egi on in Turkey (¥ztg¢r k,
productivity was 11.35 mp for 140 m and 7.7
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4. CONCLUSION AND SUGGESTION

Increasing the average skidding distance during forest operations decreases the efficiency
machines. At the same time, the cost of skidding increases in the falling area. Therefore, in
the falling areas, forest engineers should use shorter skidding distances. The planning of skid
roads and trails should be done carefully. Besides, the skasrshould be coated in the form

of a network in production areas. The environmental damages during harvesting operations
should be considered, and these effects should be minimal
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Abstract

Nonwood forest products are sgifowing and vegetable, animal and mineral products in
addition to wood raw material. In accordance with the Forest Law6B®1 within the scope

of sustainable forest management principles, economic contribution is provided to the forest
villagers in forestry activities in order to protect and operate forests. For this purpose, regular
and systematic harvest of namod forest products in order to utilize them in the long term

will also prevent future market concerns. In this way, it will help the villagers living in rural
areas to earn more by increasing the utilization rate of forest resources. With this study, it was
aimed to determine the distribution of chestnut forests in Bozkurt Forest Management
Directorate and to determine the efficiency of access the chestnut forests by combining them
with the Road Network Plan of Bozkurt Forest Management Directorate. As a resdt of
study, it was determined that 3021.2 ha chestnut forests exist in the directorate and there were
458 km forest road and village road. However, it was founded that 16% of these stands could
not be accessed due to the efficiency of the roads.

Key words: Chestnut forests, Newood forest products, Forest villagers, Efficiency of
access

1. INTRODUCTION

About 90.5% of chestnut production is provided by Asian countries, while 6.6% by European
countries, and 2.9% by American countries (Tokmak, 20C8eshut production rate in

Turkey in terms of the cities are 33.8% froAy d € n 15% from Kzmir,
Kastamonu, 7.5% from Sinop, 4. 7% from Barte
provinces (T] KK, 2011) (Figure 1, 2).

CHESTNUT PRODUCTION

H1 Aydm

®2. izmir

23%

3. Kastamonu
4.5%
4.7%

4. Sinop

5. Bartin

6. Kiitahya
7. Diger iller
11.5%

Figure 1. Turkey Distribution of Chest
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Figure 2.Spread of Castaneasativa to Turkey (Anonymous, 2016)

Fresh chestnut seed contains approximateis% carbohydrate, 5% fat, 5% protein,- 40
45% moisture, and chestnut seed that is rich in nutritional value is one of the important
nutrient used in fods and dessert®ecause of these characteristics of chestnut seed and
timber, it provides many benefits to local people and country in social and economic terms
(Jaynes, 1979; Payne et al., 1983).

About 10% of Turkey's population live in rural areas, &idé&o of rural population live in

forest villagers which are the most underdeveloped part of the country in terms of economic
and social aspects (Solmaz, 2011). In fact, the group with the highest level of poverty is those
living in forest villagesPoor, hadequate social and cultural and economic conditions and
limited resources affect the conditions of rural people negatiVéig. low income of the

forest villagers and the inadequate living conditions put significant pressure on forest
resources. Varioupolicies are implemented to eliminate the problems of the villagers who
depend on the forest and to eliminate this pressure (Alkan et al., 2005).

According to the Forest Law No. 6831, a number of studies are carried out for the
development of forest Magers through methods such as direct resource transfer, indirect
resource transfer, and employment in forestry activities for the development of forest
villagers. Within the scope of sustainable forest management principles, protection and
forestry operdons and providing benefits, as well as recruitment of forest villagers in
forestry activities are among the main objectives to provide economic contribution (Altunel,
2012).

For this purpose, with the Article 40 of the Forest Law no. 6831, it is emdstdmat forest
works such as afforestation, maintenance, reconstruction, road construction, cutting,
collection, transportation and manufacturing in state forests will be offered to forest villagers
primarily through village cooperatives in that regionatidition, the General Directorate of
Forestry provides employment opportunities for forest villagers in plant and maintenance
works. Chestnut seed, which has an important place in the food sector in terms of its
properties, is among the economically véleaproductsAmong forest incomes, the gains
from forestry activities constitutes 6% of the maximum income. The gain from the forest is
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often not seen as potential inconf@rest villagers do not have certain expectations from
forest resources because ytheannot provide a certain income from aAwood forest
products. (Toksoy et al., 2008lkan and Toksoy, 2008).

We should adopt the concept of how we can gain without damaging the nature to the forest
villagers living in rural areadn order to increasthe income of forest villagers, the products

to be cultured should be determined and studies should be carried out on this $hkject.
long-term planned sustainability of nemood forest products and their regular and systematic
collection will prevent fture market concerns. Thus, the forest villagers living in rural areas
will increase their utilization of forest resources and make more profit (Altunel, 2011). With
this study, it was aimed to determine the distribution of chestnut forests in Bozkust Fore
Management Directorate and to determine the efficiency of access the chestnut forests by
combining them with the Road Network Plan of Bozkurt Forest Management Directorate.

2. MATERIAL AND METHODS

The study was carried out for chestnut stands withe borders of Kastamonu Forest

Regional Directorate, Bozkurt Forest Management Directorate; Abana ForaddiSubt

Directorate, Tezcan Sebi st r i ct Di r e ct istact recnatd (Figufeydn ¢ kK S
4). Forest mnagement data (Anonymous, 20Adpnymous, 2009androad network plans
(Anonymous, 1993; Anonymous, 2010; Anonymous, 2004) were obtained from Bozkurt
Forest Directorate to form the datababe.addition, pure chestnut plots and the mixture
chestnut stands obtained from the managememmt were entered into the#atabase. In the

ArcGIS program, pure and mixed chestnut stands are overlapped with existing road network
plan. In order to determine the efficiency of access to chestnut forests, 250 m buffer was
generated from the both sides bétroad.

Turkey Map

I = !

Bozkurt Forest Management Directorate

- — — -ﬂ(o 3

Figure 3. Kastamonu Forest Regional Directorate, Bozkurt Forest Management Directorate,
Forest SubDistrict Directorates
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Figure 4. Chestnut stand map and Google Earth image
3.RESULTS AND DISCUSSION

There is a total of 222.1 hectares of pahestnut forest in Bozkurt Forest Directorate and
219.5 hectares are accessible. Access to 2.6 hectares is not possible due to insufficient road
network. The access to the 666 hectares of 752.9 hectares is provided in mixture chestnut
stands. Access cannbe provided to 86.9 hectares due to lack of road network. It was found
that access is sufficient in 1639.5 hectares of 2046.2 hectares in stand where there is mixture
of chestnut with other species. In 406,7 hectares, access is inadequate due toeasmss

In general, 496.2 hectares cannot be reached due to insufficient roads (Table 1).

Tablel.Efficiency of accessibility to Chestnut stands

_Ks (Chestnut stand with othe

Ks (Pure chestnur stands) Ks_ (Chestnut density) .
species)
Exist Accessible Inaccessible Exist Accessible Inaccessible Exist Accessible Inaccessible
area area area area area area area area area
(ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha)
2221 2195 2.6 752.9 666 86.9 2046.2 1639.5 406.7

The failure of the forest admiriiation to perform its functions adequately due to the old road
network plans, the forest roads passing through steep terrain,and the failure of the
superstructure to perform its function due to rainfall caused the roads to deteriorate quickly
and cause &d slippage. For all these reasons, it is difficult for collectors to reach the
chestnut stands.

4. CONCLUSION AND SUGGESTS
In the first stage of the study, pure and mixed chestnut stands were determined by examining
the Forest Management Plan Data dbdest sukdistrict directorate within Bozkurt Forest

Management Directoraten ArcGIS program, pure and mixed chestnut stands were
overlapped with existing road network plans and 250 m buffer was thrown from the both
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sides of the road in order to deteneithe efficiency level of access to chestnut forests. It was
found that 219.5 ha of pure chestnut stands and 2305.5 ha of mixture chestnut stands were
accessiblelt was determined that there was no access to 2.6 ha in pure chestnut stands and
493.6 ha inmixture chestnut stands. Several measures should be taken in order to solve
accessibility problems:
1 Many factors should be considered when planning roads, not just the purpose of
production.
1 In the new network plans, the planning should prevent unneggssaned routes to
be included in the enterprise
1 Renewal of forest road network plans, acceleration of maintenance works, and
attention to the superstructure will assist the chestnut collectors. Thus, more chestnut
stands can be reached, without unnsagsexpenses.
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Abstract

Wetl ands cover approximately six to nine pet
these areas are estimated to be floodplain forests. In recent years, wetlands have begun to
shrink due to mostly anthropogenic pressures and also due to global climate changes.
Unfortunately, very few floodplain forests remain in Europe. 90% of their original area has
disappeared and the remaining fragments are often in critical conditionar8imfilom over
22.6million-hectare terrestrial forest lands, only 11-4@@tare floodplain forests remain in
Turkey. With 3800 ha areas, Bursa Karacabey floodplain forests are one of the largest
floodplain forests in Turkey. These forest ecosystemsoatg known and managed by
governmental and local authorities with their potential for tourism and rich biological diversity.
However, these forest ecosystems play an important role in landscape function, including
cycling of carbon sequestration and steragater and nutrients, food and fibre production,
water purification, regulation of flows, provision of habitats, and recreation services. This paper
considers the role of floodplain forests in carbon cycling, the implications of climate change for
floodplain forest functions and services, and mechanisms to promote protection and restoration
of floodplain forest for multiple benefits including carbon sequestration.

Keywords:Flood plain forests, Climate change, Carbon storage, Management policies

1. INTRODUCTION

Wetlands are complex ecosystems and occupy the zone between permanently wet aquatic
ecosystems and dry terrestrial ecosystems. Since the water occupies a wetland is not
permanent, this zone varies considerably in the associated climate and weattigorg,
vegetation and soil characteristics, there is not a single scientific and legal definition of the
wetland that everyone agreed ddd h e Kk and .EHence a definitidh hat satisfies

both scientists and politicians and absolutely refletts portray of wetlands is not
straightforward (Cubbage et al., 1993). On the other hand, there exists some legal and
scientific definitions, provided by some prominent entities that are widely used for different
purposes (Heimlich et al., 1998).

Wetlards can be scientifically defined as Areas that are inundated or saturated by surface or
groundwater frequently or for a duration sufficient to support, a prevalence of vegetation
typically adapted for life in saturated soil conditions and generally westlaatude swamp,

marshes and similar areas (Lyon, 1993). According to the Ramsar International Convention,
article 1, wetlands are areas of marsh, fen, peatland or water, whether natural or artificial,
permanent or temporary, with water that is statidawihg, fresh, brackish or salt, including

areas of marine water the depth of which at low tide does not exceed six riéiers.
Convention on Wetlands (Ramsar, Iran, 19¢1a | | e d t he 60 Ramsan r Con
intergovernmental treaty that embodies the motments of its member countries to maintain
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the ecological character of their wetlands of International Importance and to plan for the

Owi se used, or sustainable use, of all of t
Secretariat, 20075inceTurkey has signed Ramsar Convention in 1994, the same definition
has been accepted and been used delineating wetfla@dsn ek and EIl van, 2003

In the light of the above definitions of wetlands, three main features are considered to be
essential for an area to be classified as a wetland (Foster et al., 2012). These are wetland
hydrology (the existence of water), hydrioils (wet or saturated soil permanently or
seasonally), and vegetation adapted to wet or saturated\Weillands are essential parts of
ecosystems and biodiversity. Their importance for biodiversity and ecosystem are critical.
The plants and animal spesi mostly depends solely on wetlands in terms of habitat
necessity. In recent years, however, wetlands have begun to shrink due to mostly
anthropogenic pressures and also due to global climate changes. An example can be given for
the floodplain forests ikurope. Unfortunately, very few floodplain forests remain in Europe.
90% of their original area has disappeared and the remaining fragments are often in critical
condition.

The main objective of this paper is to raise an awareness about the role ofisvetlaarbon

cycling, the implications of climate change for wetland functions and services, and mechanisms

to promote protection and restoration of wetlands for multiple benefits including carbon
sequestrationVe have chosen this topic since we belihat thost people are not well aware

of how important wetlands arén this paper, firstly, scientific and legal definition of the

wetlands will be given. Secondly, the importance of wetlands will be explained under two
subtitles as fANEcosgest ®mo@odes adywyd WBetwand Eco
of wetlands in carbon cyclingo. Thirdly, som
given and ATurkey's past, present and future
explained. And findy, some solutions what to do and how to protect wetlands in Turkey will

be discussed.

2. ECOSYSTEM GOODS AND SERVICES PROVIDED BY WETLAND
ECOSYSTEMS

In comparison to other ecosystems, limited information exists on the goods and services
provided by wetlads. In summary, wetlands play an important role in landscape function,
including cycling of water and nutrients, food and fibre production, water purification,
regulation of flows, provision of habitats, and tourism and recreation services (Table 1).
There is also increasing evidence that wetlands have an important aneegtideted role in

both carbon storage and the regulation of greenhouse gas emissions (Zhang, 2019). Wetlands
tend to be sinks for carbon and nitrogen and sources for methane anateoifgunds, but
situations vary from place to place, time to time and between wetland tfypster( et al.,

2012. The role of wetlands in carbon sequestration and storage has generally been under
estimated. As wetlands are centers of high productivitshénlandscape, they have a high
capacity to sequester and store carbon. As depositional areas, wetlands can also stere carbon
rich organic sediments. However, under anaerobic conditions, wetlands can also produce
greenhouse gases such as methane and sitaide, though this is limited in saline
conditions. Clearing or drainage of wetlands can lead to large losses of stored organic carbon
to atmospheric carbon dioxide.
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Table 1.The ecosystem goods and services provided by wetland ecosystems anddheir det
(Finlayson et al., 2005)

Services | Comments and Examples

Provisioning

Food production of fish, wild game, fruits, and grains

Fresh water storage and retention of water for domestic, industrial, and agricultural use
Fiber and fuel production of log, fuelwood, peat, fodder

Biochemical extraction of medicines and other materials from biota

Genetic materials genes for resistance to plant pathogens, ornamental species, and so on
Regulating

Climate regulation source of and sink for greenhouse gasdghjence local and regional temperature
precipitation, and other climatic processes
Water regulation groundwater recharge/discharge

(hydrological flows)
Water  purification| retention, recovery, and removal of excess nutrientotret pollutants
and waste treatment
Erosion regulation retention of soils and sediments

Natural hazarg flood control, storm protection

regulation

Pollination habitat for pollinators

Cultural

Spiritual and| source of inspiration; many religions attachrispal and religious values to aspe
inspirational of wetland ecosystems

Recreational opportunities for recreational activities

Aesthetic many people find beauty or aesthetic value in aspects of wetland ecosystems
Educational opportunities for formal and inforah education and training

Supporting

Soil formation sediment retention and accumulation of organic matter

Nutrient cycling storage, recycling, processing, and acquisition of nutrients

Wetl ands cover approxi mat e luyfacesandkcontam about3be per
per cent of global terrestrial carbon (Figure 1). Soils comprise the largest terrestrial C pool
(ca. 1550 Pg C in upper 100 cm; Eswaran et al., 1993; Batjes, 1996), and wetlands contain
the single largest component, with estigsatanging between 18 and 30% of the total soil C.

In addition to being an important C pool, wetlands contribute approximately 22% of the
annual global methane emissions (Bartlett and Harris, 1993; Matthews and Fung, 1987).
Despite the importance of wetlds in the global C budget, they are typically omitted from
largescale assessments because of scale, inadequate models, and limited information on C
turnover and temporal dynamicsome types of wetlands play a particularly important role as
carbon stores.These include forested wetlands, temperate and tropical peatlands and
vegetated intetidal wetlands (including saltmarshes and mangroves).

3. WETLANDS IN TURKEY

Turkey, at present, has about 250 wetlands and 76 of them are recognized as wetlands of
interrational importance. These wetlands extener 1,295,456 hectareslocated on the

routes of the immigrant birds and fishes. At present, 14 of them are operated and protected by

the International Ramsar AgreemebDue to the state policy and according te thws and
regulations in force before 706s, about 8. 4!
converted into agricultural plots, flood control and malaria eradication zones.
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Figure 1. Soil Organic C storage and area of different global bionoes Kflitra et al, 2005)

Today, the wetlands in Turkey are still being threatened mainly by the following activities
(Karadeniz et al., 2009): 1) Draining of wetlands (for agricultural utilization, etc.), 2)
Prevention of natural water flows to wetlandsdam constructions, 3) Urban developments

on wetlands and/or surroundings (urban/industrial utilization), 4) Chemical contaminations
due to the industrial and household wastes, 5) Invasion of foreign/exotic species, 6)
Unsustainable hunting/fishing/planicging.

Clean environment was important for the Ottoman Empire (Karadeniz et al., 2009), for
example the Sultan Mehmet | took precautions in order to prevent the pollution at the Golden
Horn (Halic Bay). He banned agriculture and forestry activities ar@oiden Horn. During

Sultan Suleyman Magnificent period, the first environment law in the world had been
declared in 1539. According to this law solid waste disposal and waste water discharge at the
urban area were banned and development plans of the witi® revised in order to protect

the environment. Wetland reclamation studies had begun in 19th Century, consisting wetland
mapping and wetland drainage studies. Lake Iznik and Buyuk Menderes River had been
cleaned in 19th Century. Environmental protectstudies had been financed by the Ottoman
treasury, charitable foundation and local people (Karadeniz et al., 2009).

With the establishment o f the new Turkish
Healt hdo have been guar dted anckgdneralhealthhoe. Blt,ahes o f
wetland protection awareness and related studies by both nhongovernmental and governmental
organizations started at the beginning of
wetland reclamation both by the goverent and nongovernmental organizations (NGOSs).

The protection policy has focused on the sustainability of biodiversity of existing wetlands.
Before 198006s, it is quite obvious to see
reducing wetland areas byaihing and filling. The main goals of such a policy are to fight

against contagious diseases, to obtain more farmlands and to provide drinking and irrigation
water (G¢gnek and Elvan, 2003; Karadeniz et a

The area of converted or degraded wettaiscalmost the same in size as current wetland area
available, meaning that Turkey has lost almost half of the original wetland areas during the

|l ast century (Ozesmi 2001). After 19806s, th
protecting eosystem, bio diversity, wildlife, and preventing the environment from pollution.
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For example, article 1 of the Environmental Statute of 2872 dated August 11, 1983 it is
essential to preserve the natural areas in which several plant and animal speciesehave
living and such areas as having scenic and natural beauties.

Ministry of Environment has been established in 1991 and this ministry declared the first
AWetl and Protection Circularo in 1993, t her
published in 2 0 5 . ANational Wetl and Commi ssionodo wa:
Wetland Strategy Plan for 202908 was prepared. This commission prepared wetland
management plans for Goksu Lagoon, Manyas Lake, Uluabat Lake, and Gediz Delta before

the end of 2006Wetland management plans of Sultansazligi, Kizilirmak Delta, Burdur Lake,

Eber and Aksehir Lake, Erzincan Wetlands, Adiyaman Lake and Yumurtalik Lagoon are
under preparation by the same commission.

On the other hand, it can be said that Turkish Repuld&s not have a strict and a well
defined wetland policy. Even after having been a contracting parties of International Ramsar
Convention in 1993, Turkey have not provided enough protection and have not reached a
satisfactory protection level. As it is mamed earlier, the surface wetlands constitute 6 to

9% of the terrestrial ecosystems, and some 60% of these areas are estimated to be floodplain
forests. International studies conducted in recent years have revealed that as well as the
ecological and bialgical richness of floodplain forests, these forests have an important place

in the areas where global organic carbon is stored (Sutfin et al., 2016). It has been reported
that floodplain forests are responsible for 0.5% to 8% of global organic carlus.sto

Turkey has flooded forest areas in several regions, especially in the Marmara and Black Sea
Regions, but unfortunately only 11.4@@ctare floodplain forests remain. There are studies
available on the general conditions, the flora and fauna of doelglain forests, but in our
knowledge, there has been no study available in Turkey related to the role of floodplain
forests as carbon stocks. With 3800 ha areas, Bursa Karacabey floodplain forest is one of the
largest floodplain forests in Turkey. Conseqtly, it is worthwhile to consider the role of
wetlands in carbon sequestration and storage in Turkey and in the World, and the case for
investment in protection and restoration of wetlands for both carbon storage and other
benefits. Degradation of wetlds is a significant source of emissions of carbon dioxide to the
atmosphere.

4. CONCLUSION AND SUGGESTION

Wetlands show rich biological and ecological diversity, and if they are protected, they build an
important part of biological richness. Greater cogstion needs to be given to the roles of
wetlands as carbon sources, sinks and storages, when designing climate protection and natural
resource programs. Information on the functions of specific types of Turkish wetlands is
required, to enable better ewation of their contribution to climate change mitigation and
adaptation and to assist in design of programs for their protection, enhancement and restoration
for multiple benefits. The controversies of the wetland statutes have several consequences that
work against wetlands and have kept reducing their quality and quantities. The other important
controversy is that more than one agencies have authorized on the same wetland area.
Therefore, an administrative overlap comes out. Depending upon the laclaotabbration

among those agencies it is quite obvious to watch that every conservation project will fail. As a
solution, a broad legislative revision is required to get rid such statutes as work against wetland
protection off.
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Abstract

The National Brest Inventory is being conducted in Albania since 2017, using innovative
methodologies and statd-the-art technologies. Through the analyses of some variables
estimated by thélbanianNationalForestlnventory 2018 (ANFI 2018) in this paper we aim
denonstrating the contribution of ANFI 2018 to policy making and development of forest
economy in terms o$ustainableForestM anagement (SFM). Forests represent an important
economic resource especially for mountainous areas in Albania, being for mountain
communities the main form of income. After the communist system collapse, the Albanian
forestry sector has been characterized by confused policy and reforms, intensive cutting, high
wild fires prevalence, which are far from the SFM. In 2017, a moratoriumviasvapproved

by the Albanian government but not satisfactory results have been achieved because the fire
wood is the most traditional fuel material used by the rural population. lllegal cutting is a
major cause of forest damaging, both for the operatianning aspects and the hardware
requirements. Recently through the Strategic Declaration, the Albanian Government is
focusing more on the forest economy. In fact, forest organizational and technical problems
require a wider strategic and detailed planrdegl to reach the forest productivity levely
applying good operational techniqués particular, excellent knowledge of forest inventories
improves longterm management sustainability and efficiency allowing for a better
understanding of forest ecatgms. The work presented in this paper investigates the
capability to generate, manage and visualize detailed forest models using geospatial
information and combining ANFI2018 preliminary data. From the preliminary results we
suggest to the decision makehe best managerial options for SFM. The figures demonstrate
that Albania is rich in the forest area, but not so much in volumes, is characterized by an
uneven structure per age classes, dominated by young age forests and that in this stage the
silvicultural measures (secondary thinning) must dominate over the harvesting processes.

Key words:ANFI, remote sensing, SFM, Accessibility, forest production, secondary thinning

1. INTRODUCTION

Forests in the Mediterranean region represent an important eeomesaurce for the
mountainous areas, being for a few regions and mountain communities the main source of
income. Forest organizational and technical issues require a wider strategic and detailed level
of planning to reach the level of productivity of fereby applying good operational
techniques. Excellent knowledge of forest inventories improves-tlenmy management
sustainability and efficiency allowing for a better understanding of forest ecosystems. ANFI
system provides ufp-date information on thetatus of forest and pastures resources and
generates information on how these resources are changing over time, as a result of policies
and external developments. It serves as the basis for decisions in forestry, forest economy and
forest ecology relatedspects. Currently the potential of forests producing fuel wood is of
particular interest.

75


mailto:klitistarja@yahoo.com

F E T E C 2" International Symposium of Forest Engineering and Technologies
04-06 September 2019, Tirana

National Forest Inventories (NFIs) are becoming increasingly important worldwide in order
to provide information about the multiple functions of forests, e.g. thewigion of raw
materials to the industry, biodiversity and their capacity to store carbon for mitigating climate
change. NFIs supply invaluable long term time series of forest states. Their typical purpose is
to provide information for the strategic leva forest and environmental decisions, not only

at national and subational level, but also at larger geographical scales, since data are
regularly reported to international organizations (FAO, 2010);(Europe, 2011). Nowadays
forests are managed to proichultiple ecosystem goods and services.

The history of NFI in Albania is not so long. The first ANFI was conducted in 1953, the
second one in 1968, and third one in 1985. With the increased needs for new and more
comprehensive information on forestrydarorestrelated issues, the first samydased
national forest inventory in Albania (ANFI) was launched in 2004. The last ANFI is being
conducted during 2018019. The European National Forest Inventory Network (ENFIN)
was established in 2003 and has beeccessful in pakuropean NFI harmonization. The

task of revising the NFIs is not trivial. In order to maintain time series that allow meaningful
comparisons across different time periods there is a need to maintain definitions and
assessment techniques well as a certain level of skills among the surveyors. Changes in
any of these factors may lead to data inconsistencies between different time periods.
However, it is imperative for NFIs to adapt to new information requirements and to adopt
new methodsn order to be costfficient. Thus, changes must be made continuously or
otherwise the NFIs would become outdated (Wulff, 2004).

The forestry sector in Albania has changed drastically in the time in many aspects
(ownership, organization, administratiofyom the state own forest (100%) to municipality
forests (82), State forests (mainly protected areas 18%) and from Forest Enterprises (1990)
to District Forestry Service (2015)to municipality forest service (nowadays); from state
enterprise of woodarvesting and processing (1990) to private companies of harvesting
and/or wood processing.

2. METHODOLOGY

The aim of ANFI, based at the NEA, is to establish a sustainable forest and environmental
monitoring system, including technical resources, adequatthodologies and human
capacities, which can serve to provide the government, other stakeholders and international
organizations with national level data for policy, management strategies and international
reporting. Forest inventories are under the rasjimlity of the state. From the first to the last

ANFI the methodology has changed drastically. As a consequence of new methodological
approaches the data differ in structure, spectrum of forest indicators and in some cases also in
estimates. ANFI starteth 1957 and has evolved from an inventory with a narrow focus on
wood resources to a current inventory which aims to provide information about all major
forest ecosystem services. It can be concluded that the traditional approaches of most ANFIs,
e.g. tocollect data through sample plot field inventories, have proved applicable even for a
wide range of new information requirements. Specifically, detailed data about land use, trees,
vegetation, and soils have found new important uses in connection withvebgity
assessments and the estimation of greenhouse gas emissions (Fridman J, Holm, Nilsson,
Hendstronm, & Stahl, 2014). The combination of NFI field data with remote sensing
techniques can offer good estimates for forest areas at national and regyetsa(fFridman

J, Holm, Nilsson, Hendstronm, & Stahl, 2014).
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The ANFI 2019 covers all forest land within the Albanian territory. The subsequent ANFI
was designated as a temporary inventory with a field measurement period of 10 years. The
ANFI covers all faest land within the Albanian territory. The ongoing inventory is a single
phase, nostratified inventory using a systematic sampling design with plots at the
intersections of a 1000 m (easést) x 1000 m (nortsouth) grid, from which, 700, 900,

1100 custers are randomly selected. In the inventory design, each sampling unit consists of
concentric circular plots. In ANFI 2019 naegetation stratification was used as a basis for
clusters number of estimation. The definition of forest was also reforrdulateccordance

with the FAO definition (UNECE/FAO, 2000). ANFI 2019 serves as the basis for decisions
in forestry, forest economy and forest ecology related aspects. Currently the potential of
forests producing fuel wood is of particular interest. ANFL2@ata represent such a large
area, it is a valuable data source for numerous scientific studies and research work: (i) forest
growth simulator (ii) study on wood and biomass supply from Albanian forests; (iii) remote
sensing approach using o#photos inages, and lasescanning data; (iv) Evaluation of forest
protective functions (v) Study on the Albanian forests degree of naturalness.

The sampling design for ANFI 2018 is stateof-the-art. The system includes:

(i) A permanent system of 1100 clustedfss small sample plots representatively distributed
all over the country area (T700, T900, T1100) required to obtain sufficiently precise
estimates).

(i) Pre-evaluation of all 1100 x 5 plots using new epiootos in order to determine which
clusters catain any plots with forest or pasture land (Hopefully LIDAR data).

(i) Field measurement of those clusters/plots. According to the preliminary results of the
pre-evaluation 865 clusters (4325 plots) are being subject to the field inventory in ANFI
20182019.

(iv) Quality control by independent field teams;imgentory of some clusters.

(v) Compilation of all field data in ANFI digital data base and processing, analysis and
dissemination of results. The clusters system enables-ihge®tory on a cotinuous, five

year basis so that sharp estimates of changes over time can be made and updated at all time.
The inventory was developed in the following main phases.

2.1. Pre evaluation stage (Remote sensing methods)

The main purpose of such pegaluaton is to determine whether or not a visit is needed. The
second purpose is to make an estimate of the total distribution on broad land use types at
national level and provide an opportunity to describe all types of future land use changes (e.g.
from crop &nd to forest or pastured)ll those plots(coordinates) from the second step will

be identified on ortgohotos and the land cover type assessed through photo interpretation in a
few classes (e.g. forest, pasture, and water, urban, other). Based dadsifitation, plots

and clusters to be visited and subject to field inventory will be determined.

2.2. Data collection on the selected plot (Open Foris)

Measurablevariables were: Land Cover, Land Use, Management System, Forest Function,
Origin, Foresttype (EEA-FAO, 2006) species Composition, Crown Density, Vertical
Structure, Age Classes, Development Stage (Succession), Understory Vegetation, Geology,
Soil, Health Status, Distance of the cluster to the Next Road, Slope etc. Estimation of forest
areais based on both the area of the Albanian territory and on data obtained from the circular
sample plots. The cluster and plot measurements are shown in the figure below.
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of clusters and the meliblogy of field measuring (data
collection)

o o

Figure14. The coordinative grd

2.3. Synthetically stage of data processing

The ANFI defines stem volume as the ebark volume of a tree stem including the bole and

the stem top and excluding the abareund part of the stump. Normally ANEktimates
standing volume per hectare and the total standing volume in productive forest. Estimates
include the stem volume of standing trees with a minimum dbh of 5.0 cm. Standing volume
can be divided into the volume of growing stock and the volum&aatisng dead wood. The
same volume models are used for both living and dead standing Tleesestimates of
volumes of individual sample trees are converted into volumes per hectare for each sample
plot. From the V/ha of individual sample plots, the mealume per hectare can be estimated

for productive forest as sum of V/ha. Total volumes are estimated as the product of the
estimate of mean volume per hectare V=ha and the area of productive forest F (prod).
Further, volumes per hectare and total volufoesubstrata within productive forests can be
estimated.

3. RESULTS AND DISCUSSION

From the data processiagdthe data generated by Open Foris Collection it was found that:

1. The Albanian territory is dominated by the forests (55%) and pastures $Bi¢k)as far

as the land use classes is concerned. With regard to the forest types (Forest Europe
classification) Thermophyllous broadleaves forest dominate (33%) followed by the
Mesophyllous forests (21%) and Mountainous Beech forests (16%)

Land use classes ANFI 2018 Forestdistribution per catergories of FOREST EUROPE [Ha)
1%% 2%
4%
10%
LN 19% e
W Forest = Pyja Kenifars Alging
11%
Pasture Pyie Mezzofile gietgrerenes
Agriculture land o Pyje malore Ahu
m Pyje termofile gjethe renas
20% Urban areas

je giethegjera perhereblerta
= Water Fyje gisthagjera p

Pyje Kconifere Measdhetare

Outof interest
Pyje Le Lwkave sluvunals

Not accessible Plantacionstdhs pvjst skzotiketd mbirs vats

Figurelb. Land use classes and forest types categories-fEiEést Europe)

2. Based on forest species composition, in Albania broadleaved forests dominate (79%),
followed by coniferous ones (12%). Mixture forests are slightly distributed.
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Forest composition (Ha)

M Coniferous

Mix dominated by
coniferous

Mix dominated by
broadleaves

W Broadleaves

Figure16. Distribution per forest composition

3. The distribution of the Albanian forests per management forms, by area (ha) and volume
(m?) is of interest.

Distribution per management form [ha) Distribution per management form (m?)

2% 0% 0%26 0%

™ High forest Broadleaves

High forest
B High forests Coniferous
B Coppice
Coppice
Shrubs PP
Shrubs
Rangeland
B Rangeland

W Summer pastures

Summer pastures
Winter pastures

W Winter Pastures

Figure17. Distribution per management formg &rea (Ha) and volume €n

4. Distribution of Albanian forests, by area (Ha) and volumé) (based on the forest

management categories is shown in the graph below.
Surface per management category (ha) Volume per forest management class (000m3)

700000 60000

600000 50000

500000
40000

400000
30000

300000 |
20000

200000

0 A 0 : T
High forests Coppicies Shrubs High forests Coppicies Shrubs

Figure18. Distribution of forest area per management categbyiegea (Ha) and volume

(m’)

5. One of the most important measured variables on ANFI 2018 was the structure in area
(Ha) and volume (R) per age classes, as per graph below:
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Distribution per age classes of high forests (ha ) Distribution per age classes (000m3)
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Figure19. Distribution per age classes by area (&A@ volume (m3) of high forests

From the last graph we can see that Albania has an uneven structure of high forests per age
classes, dominated by young forests and the volume is mostly concentrated to the middle
categories per age classes.

300000 8000

Distribution per age classes in area (Ha) of Coppice forests Distribution per age classes in volume (m3) of coppice forests
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Figure20. Distribution per age classes, by area (Ha) and volume (M3) of coppice forests

Coppice forests are found more or less in the same conditions and we suggest decision
makers to implement the silvicultural management (thinning) and icogpof old and
degraded forests.

4. CONCLUSIONS AND RECOMMENDATIONS

Albania must be considered a rich country in forest area and in forest types diversity,
dominated by broadleaved forests, where the coppice forests have an important role in
providing fire wood and fodder for rural families. A series of forest types are closely related

to the traditional management systems, like coppice forests and shrubs. Even the forest area is
dominated by coppice forests (34%) the wood volume is concentrated ingtihdohests

(42%). In the coppice forests only 31% of the wood volume is concentrated. Partly, high
forests are over matured and the harvesting (regenerative cutting) is urgent. This means that
the Albanian Government should abrogate the Moratorium Lawicapfe since 2015. Per
management system Forests in Albania have a high surface on coppice management form and
shrubs management forms as the traditional forms focused on the fire wood production,
fodder and grazing. Being the most used fuel materialeceslty in the rural areas,
establishment of community forestry (transferring process) is the best solution for the
regeneration of the degraded forest areas. Albanian forests are characterized by an uneven
structure, dominated by young forests. The silltical measurements to achieve, step by
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step, a normal structure per age classes must be a strategic policy, toward an effective forest
economy. Taking into consideration the Albanian forest state, the forest policy should focus
on the silvicultural measaments (secondary thinning), which can provide fire wood and
employment opportunities to the people living in remote areas.
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Abstract

The forests are a net primary source of Renewable Energy Sources and also the greater
carbon pool after the oceans. Therefore, increasing forest cover througtstation and
reforestation is expected to play a strategic and twofold role in the new low carbon economy
by contributing to the targets of 2050 as a Renewable Energy Sources provider on one hand
and as a major carbon pool on the other. Moreover, decil®r?013/EU, on accounting

rules regarding Greenhouse Gas emissions and removals stipulates that all land use should be
considered in a holistic manner and Land Use, Land Use Change and Forestry (LULUCF)
should be addressed wiy BU Regutatioe 2018/841camended c | i m
EU Regulation No 525/2013 and decision No 592/2013/EU, on the inclusion of greenhouse
gas emissions and removals from Land Use, Land Use Change and Forestry in the EU 2030
climate and energy framework. According to thigulation Member States should submit
national forestry accounting plans to the Commission, including forest reference levels. The
present work sets the grounds for incorporating carbon balance into forest management
practices in line with the reporting ad of the EU.

Keywords Climate change, Forest management, Carbon sequestration

1. INTRODUCTION

The development of forest management strategies for addressing climate change has become
an increasingly important issue around the globe. Currently, managemertaches are

being proposed that intend to mitigate climate change by enhancing forest carbon stores
(D6Amato et al., 2011).

Incorporating carbon sequestration and storage in forest management raises a lot of questions
regarding age, rotation periodasd structure and mixture, as well as management practices.
Different analyses of national or local forest systems reveal that cessation of forest
management in productive forests would yield much lower mitigation effects than those
provided by the substition effect of the currently harvested wood (SFC, 2010). Carbon
sequestration should only be one of the goals that drive forest management decisions in
relation to climate change. Optimal achievement of multiple benefits across the landscape
may requiremaintaining an assortment of management strategies to enhance ecosystem
resilience while improving production and carbon storage (Lindner et al., 2014; Sharma et al.,
2016).

The rationale behind the present work is firstly to obtain knowledge about cstdaks in
Anatolian black pine forests in order to set a baseline and be able to monitor their changes
and secondly to provide insight into the impact of different management practices on the
carbon stock of Anatolian black pine forests.
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2. MATERIAL A ND METHODS

The study area is located in the Feke Forest Enterprise which covers part of Adana Province
located in the Mediterranean region of Turkey. The 24199, 6 ha study area consists of two
planning units (Bahcecik and Saripinar) and contains a farestea of 17130, 6 ha. The
altitude ranges from 600 to 1950 m above the sea level and average slope is about 55 %.

The Mediterranean climate is characterized by warm to hot, dry summers and mild to cool.

Wi nter temperatures ar@. uSwumméry Immenbwleenallld
degrees. The cause of this climate is directly related to large bodies of water such as the
Mediterranean and ocean currents.

The rate of buileup of CO2 in the atmosphere can be reduced by taking advantage of the fact
that atmospheric CO2 can be accumulated as carbon into vegetation and soils in terrestrial
ecosystems (UNFCCC, 2015). The overall CO2 sequestered or released through forest
management can be calculated taking into account that 1 ton of stored carborondsésp

the removal of 3.67 tones carbon dioxide from the atmosphere. However, due to the dynamic
nature of carbon sinks, assessing their current state offers only limited insight into their role.
Carbon balance needs to be monitored and assessed calysistenrder to provide
substantial results.

3. RESULTS AND DISCUSSION

The results obtained field sampling was given Table 1. The forest reference level should be

set with regard to dynamic agelated forest characteristics, using the best availab& idat

the study area. Al l ometric equations obtai ne
the data from the forest stand inventory to carbon inventory in order to establish the carbon
stock baseline and also monitor its fluctuations.

Table 1. Sumnmges of Stand Characteristics of Anatolian Black Pine Stands

Stand characteristic Min Max Mean Standard
deviation

Mean diameter (cm) 1.10 42.70 20.00 12.9

Basal area (fha) 0.04 69.9 30.2 17.9

Moreover, carbon storage in shrubs, herbaceous vegetattbdeadwood was estimated by
Meseéer et al. 2018. This data analysis provi
the study area. Also, carbon storage in tree branches is insignificant, whereas the third larger
carbon pool in the study area i8ng deadwood, followed by shrubs and tree foliage. This
information may provide useful directions towards understanding the carbon stock dynamics

at stand level. This is necessary in order to follow the appropriate management practices that
would keep caron pools high, such as thinning to create more open stands in case of
excessive litter accumulation and therefore swleNeloped understories.

The results of the field measurements had provided the carbon storage baseline in the Feke
area. The next stepas to investigate the impact of different forest management scenarios on
carbon storage, according to the best practices regarding forest management in response to
climate change. According to EU regulation 2018/841, it is essential to ensure thierfang
stability and adaptability of carbon pools in order for forest management measures aiming at
increasing carbon sequestration to be effective.
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Forest management and natural disturbances, such as forest fires and severe insect outbreaks
influence the camin stocks in forest ecosystems. Forests sequester carbon by capturing
carbon dioxide from the atmosphere and transforming it into biomass through photosynthesis.
Sequestered carbon is then accumulated in the form of biomass, deadwood, litter and in forest
soll.

Forest ecosystems release carbon through natural processes as well as a deliberate or
unintended result of human activities. A decrease in a pool relative to the reference level
should be accounted for as emissions. Specific national circumstamtegactices, such as

lower harvest intensity than usual or ageing forests during the reference period, should also
be taken into account (European Commission, 2018).

To facilitate data collection and methodology improvement, land use should be ire@ntori

and reported using geographical tracking of each land area. The best use should be made of
existing land use change tracking programs and surveys. Data management, including sharing
of data for reporting, reuse and dissemination, should conform t@g@ements provided

for in Directive 2007/2/EC (European Commission, 2018).

In cases where the net balance of carbon emissions by forests is negative, i.e. carbon
sequestration prevails; forests contribute to mitigating carbon emissions by acting as both
carbon reservoir and a tool to sequester additional carbon. In cases when the net balance of
carbon emissions is positive, forests contribute to enhancing greenhouse effect and climate
change.

4. CONCLUSION AND SUGGESTIONS

The density of forest standhkiring their life cycle needs to be actively modified by forest
managers in order to improve stand conditions, reduce competitianed tree mortality

and to avoid natural di sturbances such as
thinning has dong history in practical forest management. However, in the context of carbon
sequestration, thinning removes amounts of carbon sequestered in biomass and dead organic
matter for the sake of sustainability, improved stand stability and longevity.

Tree pecies composition, which can be altered by silvicultural methods, affects soil carbon
storage by direct and indirect effects on the quality and quantity of litter fall, through fall and
stem flow, soil properties, rooting patterns, soil respiration amsemuently the nutrient
availability in forest stands (Berger et al. 2002; Bayramzadeh, 2014).

According to the rules of the Kyoto Protocol and of the UN Framework Convention on
Climate Change, forestry can generate a sink for GHG that can contributeetomgnthe
commitments to emissions reductions (Jandl et al., 2007). Managing mountain forests is also
very important for society generally and especially for communities in densely populated
mountain regions (Frehner et al., 2007).

Different analyses ofnational or local forest systems reveal that cessation of forest

management in productive forests would yield much lower mitigation effects than those
provided by the substitution effect of the currently harvested wood (SFC, 2010).
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Abstract

This study is a crossectional and fiding comparison study. The relationship between forest
roads and forest wealth in Turkey were investigated. Systematic road networks in Turkey, the
amount and density of forest road were determined. The length of the roads that can be used in
forestry actvities is 260 589 km (including village roads). The length of the roads planned to be
used in forestry is 307 000 km. Turkey's total forest area and the actual road density are 22 621
935 ha and 11.52 m/ha, respectively in 2018. As a result, the planage of forest roads,

which are indispensable elements of sustainable forestry activities, should be based on
optimum utilization. By optimizing forest road networks, social and ecological benefits other
than the production function should be taken intasteration. Planning criteria should be
determined according to functional purpose.

Keywords:Forest roads, Forest road density, Forest road network, Turkey

1. INTRODUCTION

Rapid and uncontrolled irregular urbanization began in the 1950s in Turkey. KiEgnw
people have started building more roads. As the importance of the positive and negative
consequences of these phenomena gradually increased, the transportation sector was included
in the planning. Roads are classified in four groups in Turkey a@s:rs&ds, provincial roads,

village roads, forest roads. State roads are the major primary roads connecting the important
regional and provincial centres with the railway station, airport zones, seaport for seaway.
High-traffic roads such as motorways oxpeess roads fall into this category. They are built to
provide high speed and safe transportation. They are closed 4maton vehicles and slow

moving motor vehicles. They are composed of four lanes in the form of at least two runs and
two arrivals. Praincial roads are of second degree importance within the provincial border
which does not belong to the state roads class. These roads connect big cities and district cities
to each other and connect to neighbouring city from province. They are alsotedrtoemajor

tourist and industrial centres, ports and stations. Village roads are defined as all roads other
than forest roads that are not in the State road and Provincial road network. General Directorate
of Highways conducts studies related to alkgt roads in Turkey. These roads generally have

the purpose of providing people with access to goods and services and providing access to rural
areas. Roads are the structures which are open to public benefit for vehicles and pedestrians
(Umar and Yayla, @04), providing the basic infrastructure of the transport network and the
connections of topographical different areas and objects (Dube et al., 2004), transferring all
kinds of weight to the ground (Aykut and Demir, 2004), having infrastructure, suparstru

and positive effect on the purchase of goods and services. These structures can have various
ecological, economic and social impacts on geographical terrain and humanity (Akay and
Session, 2005; Bjorklund, 2006; Cofin 2007; Caliskan and Caglar,.2010)
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In forestry activities, the effect of forest roads on the relationship between nature and human is

also quite high. Therefore, planning is an important process in the construction of forest roads,

and the aim should be determined very well in this ggscFor this purpose, planning should

be done with a functional approach (Gumus et al., 2008). In order for these planning studies to

be considered as nature compatible, the construction process of the road must be of certain
standards (Hasdemir and Denp@f01).

Considering the purposes and classification of roads, planning of forest roads in accordance
with the objectives should be done carefully. Previous studies have shown that forest roads may
have 15 or more planning objectives for forestry worksg@a and Gucinski, 2000; Hruza,

2003; Demir, 2007). There are specific planning criteria as: planning according to optimal road
density and optimal forest road spacing (Seckin, 1984), exploitation of all forests area when
creating the road network, accwaprimary and secondary transport planning, combined
harvesting based on mechanization is carried out in areas not suitable for road construction due
to terrain conditions. Planning of suitable road networks for this structure, compliance with
concepts sut as forest road technical standards, fire control (Bilici, 2009), topographic
structure, transportation type and frequency, protection of forest wealth, no dummy line end in
the network, avoiding grade adverse (Aykut and Demir, 2005), ensuring complhéthce
economic conditions (Acar, 2005), minimizing negative ecological impacts such as sediment,
habitat loss, hunting, deforestation (Eker et al., 2010). Besides these criteria, land structure,
climate data, environmental factors, infrastructure;woondforest products and services, road

user groups, value of forest access and national policies must be taken into consideration during
planning stage (Bjorklund, 2006).

2. GEOMETRIC STANDARDS OF FOREST ROADS IN TURKEY

Forest roads are taken aside from otbads due to construction purposes, planning, geometric
standards, construction technique and terrain conditions. In addition, ecological and social
effects should be taken into consideration. Accordingly, building a forest road network and
realizing the castruction of these roads should never be just only a road construction
technique. General Directorate of Forestry (GDF) conducts inspections of forest roads
according to place, route, slope, width, curves and lases (Turkish Official Gazette, 2007; GDF,
2008). Thus, the road standards can be identified. However, these features only cover the
technical standards of the road. In addition to these technical features, economic, environmental
and social factors should be considered. There is nho method for tewplfcaest roads in
Turkey, and evaluation forms are created and the factors measuring the effects of the road are
identified (Gumus, 2009). The roads used for forestry purposes are dividedlasses (Table
1).

Table 1. Forest road types and geometeisign standards in Turkey

Main Secondary Forest Road
Parameters Forest Type B Tractor
Road PeA aspra spp g o0
Width of carriageway (m) 7 6 5 4 3 35
Maximum slope (%) 8 10 9 12 12 20
Maximum bend radius (m) 50 35 20 12 8 8
Width o shoulder (m) 0.5 0.6 0.7 0.8 0.9
Width of ditch (m) 1 1 1 1 0.5
Width of pavement (m) 6 5 4 3 3

3ASBT: Above Standart B Type’ SBT: Standart B Type°UBT: Unusual B Type
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3. FOREST ROAD CONSTRUCTION IN TURKEY

Between 1937 and 1963, is not possible to give accurate statistical value regarding the
construction of forest roads in 192963 years in Turkey (Aykut and Demir, 2005). Prior to
1963, there were many roads constructed randomly to meet daily needs, which did not meet
forest road staratds in terms of slope and location, and did not open the forest to a sufficient
level of operation (Bayoglu and Seckin, 1981). Lack of a planned study in this period affected
the productiorforest road relationship. Therefore, the skidding distance wasshort.
Production was carried out in the forests near the roadside. Road construction work was done
with manpower until 1950 in Turkey. After 1957, construction machinery started to be
purchased and road construction works started with the machine (AgduDemir, 2005).
Planning studies started in 1964.

Between 1964 and 200%orest roads were not constructed according to random and daily
needs and they were started to be constructed in accordance with a certain plan. During this
period, roads were Huito meet functional services. In addition, the first planning studies
started by the GDF were completed. According to this planning (1974), 144 425 km of forest
roads were planned in accordance with the productive forest area (Figure 1).

FOREST ROAD CONSTRUCTION WORKS IN TURKEY

l 1964 I l4ig62?<1k§:::;§})al::xﬁtgd) 1984 116646 km (built) 2 0 O 9
| 1

! '
Planning started. 1 974 79047 km (built) 1 9 9 1 141605 km (built)

Figure 1. Foest road construction works history in Turkey

Approximately 3 500 4 000 km forest roads were built each year during the planning period.
Road construction within the GDF were interrupted because the Ministry of Forestry closed
between 1984 and 1992. Hever, 116 646 km of forest roads were built until 1991 with the
joint activities of General Directorate of Rural Services and GDF. In 1997, the construction of
forest roads was started to be made to the private sector by tender method. In line with the re
planning, the planned forest road length is determined as 201 810 km. As of the end of 2009,
141 605 km of the planned forest roads were constructed. This indicates that 70.1% of the
forest roads have been built. Forestry Statistics of the planned paviedb&en compiled since
2009. Forestry Statistics for 20@918 are published every year (GI2F2019). The annual

total length of built forest roads since 2011 is given in Table 2.

Seen in Tabl, the average 1 866 km new forest roads were construaegdyear in Turkey.

Total 2 880 km forest roads including fire safety roads, tower roads, tractor roads and
warehouse roads were built every year. In addition to these forest roads, maintenance for the
forest road, pavement, hydraulic art structures aiudyés were construction. These structures
were built on average 6 560 km. Forest roads, which were 141 605 km long in 2009, have a
total length of 194 763 km in 2019. Since 2011, 52 467 km forest road infrastructure facilities
and maintenance activitiesewe made. As of 2012, the amount of forest roads planned for all
kinds of forestry activities was revised every year. These goals were revised as 144 425 km in
2012, 281 000 in 2013, 282 000 in 2014, 287 526 km in 2016, 302 000 km in 2017, and 307
000 km n 2018, respectively. These revised procedures included village roads which could be
used for forestry activities.
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Table 2. Annually change of forest road construction
Forest Fire Safety Tower Tractor Warehouse Hydraulic

Year Roads Roads Roads Roads Road '\?fr':)t' I(Dfr;")e Stractures lerﬁ?e
(km) (km) (km)  (km) (km) (km)

2011 1.468 401 8 422 72 1.064 1.162 1.817 123

2012 1.518 379 21 448 92 1.022 1.860 1.959 202

2013 1.479 378 6 404 113 1.421 1.532 1.881 142

2014 1.542 310 10 443 100 1.661 2.094 2.387 209
2015 1.624 382 11 511 114 1.753 2.261 2.823 256
2016 1.852 324 4 751 171 2.276 2.142 3.131 323
2017 2.542 125 2 684 139 2.768 2.520 3.210 190
2018 2.902 169 3 969 147 3.184 2.843 3.696 111
Avr. 1.866 309 8 579 119 1.894 2.052 2.613 195

When 65 826 km village road which can be used for forestry activities was included, the total
length of roads was determined 260 589 km. By the end of 2018, the amount of planned forest
roads for the realization of all forestry activities was reviaed307 000 km. Thus, it was
calculated that 84.88% of the planned roads were completed. In addition to forest roads, data on
fire safety roads, tower roads, tractor roads and warehouse roads were given in Table 3.

Table 3. Total amount of forest road na over years

Forest Fire Safety Tower Tractor Warehouse Maint. Pave. Hydraulic Bridge
Year Roads Roads Roads Roads Road km)  (km) Stractures (m)

(km) (km)  (km) (km) (km) (km)
2009 141605 17005 828 7221 1641 3388734820 35595 11375
2010 143005 17474 832 7652 1761 3488735999 37427 11444
2011 144473 17875 840 8074 1833 3595137161 39244 11567
2012 145991 18254 861 8522 1925 3697339021 41203 11769
2013 147470 18632 867 8926 2038 3839440553 43084 11911
2014 149012 18942 877 9469 2138 4005542647 45471 12120
2015 150636 19324 888 9980 2252 4180844908 48294 12376
2016 152488 19648 892 10731 2423 4408447050 51425 12699
2017 155030 19773 894 11415 2562 4685249570 54635 12889
2018 157932 19942 897 12384 2709 5003652413 58331 13000

Total Forest Road (km) 194 763

Forest road density is an important factor
Forestry statistics published every year by GDF lmarcompiled and the forest road density

can be determined by considering the relationship between total length of forest roads and
forest wealth (Table 4).

In 2018, the density of forest roads was found to be 11.52 Wihih.the final planning in
Turkey, forest roads have been identified as in need of 307 000 km. However, this goal will
change when functional planning criteria are determined. The planned forest roads are
planned to be completed by 2036.
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Table 4. Relationship of forest road, stand amaistty
Total Road rate  Total Stand rate

Density rate

Years Roads of change Stand Area: of change ?ﬁ?ﬁg of change
(km) (%) (ha) (%) (%)
2013 240 878 0.00 21899 734 0.00 11.02 0.00
2014 244 000 1.30 22 121 335 1.01 11.03 0.09
2015 244639 0.26 22 342 935 1.00 10.95 -0.73
2016 246 491 0.76 22 435 935 0.42 10.99 0.34
2017 257 592 4.50 22 528 935 0.41 11.43 4.07
2018 260 589 1.16 22 621 935 0.41 11.52 0.75

4. CONCLUSION AND SUGGESTIONS

Forest roads are separated from other highwayd fme different purposes in terms of
planning structures and standards. When planning the forest roads, determining the purpose
of the road is one of the most important steps. Forest roads have very low geometric
standards than highways.

Forest roads ar¢he facilities that providing economic transportation of forest products,
providing infrastructure services for intensive silvicultural applications and afforestation
activities, helping in the combat with forest fires and insect disasters, providingremiip

and personnel transport to workplaces, meeting the road needs of forest villages and
recreational area. Due to the negative factors, the forests move towards the mountainous
terrain. In order to be able to operate the forests economically and totgham from all

kinds of hazards, the construction of the planned forest roads should be completed as soon as
possible. For these reasons, in order to successfully carry out forest road construction works
since 1937:

- Planning of forest roads should betatenined with a functional approach. Forest
roads planning should be planned considering ecological, economic and social factors.

- In the assessment of road standards, investigations are made according to technical
characteristics such as route, slope, wighd lase. However, besides these technical
features, different assessment methods should be put forward.

- Forest Road Network Plans prepared for Forestdstibict Directorates should be
focused on in order to be completed in a short time.

- Forest road desity values should be examined carefully for Turkish Forestry. Forest
road density is closely related to logging operation. Necessary studies should be
investigated and solutions should be found in order to reach the targeted 20 m / ha
value for forest rad density.
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Abstract

Wood raw material supply chains have a long processing ith terms of generating a high
amount of consequent products. Depending on structural mapping method, wood supply chain
focuses on material flow from standing tree to wood products. Wood product range from a tree
has been varied by forest policy and ngeraent, market demands, and selling types. This
situation triggers the spatial, temporal, and functional variation on wood flow. The paper aims
at objectifying this situation by undertaking the material flow analysis of the forest wood
supply chain. In tls study, it was firstly revealed the current and futuristic wood flow models
and then the flow models were discussed to technmasiderations. As general results, the
annual wood supply activities are scattered to very wide area with small harve#sn(PQn
Million m®22.3 Million ha), which illustrates that wood flow has a spatial dispersion. A
various wood product (log, veneer, pulp, pole, leaf and chip board, fire wood, fuel wood, stick,
etc.) is produced from a coniferous and broadleaved treeshwhdicates material flow
complexity because of a wide range of product from each source. Harvesting and transportation
is operated by nearly over 150.000 workers, which point out the difficulties to provide
organizational standard for wood flow.

Keywods: Wood supply chain, Wood flow, Material flow analysis, Wood procurement

1. INTRODUCTION

Wood as raw material provides for a broad variety of human needs (construction materials,
textiles and fibres, paper, chemicals, and energy (heat, electricity dnhdrhestechnological
possibilities to utilize wood in new and traditional applications are increasing significantly.
Wood can be a sustainable resource and it is already playing a key role for the development of
economy. Wood resources, is a finite butdiionally renewable resource. The demands for
wood and woosbased products as well as other services provided by forests are increasing,
partly with a growing global population. To meet these demands sustainably requires action to
the more resource eff@mt use of wood in society. The wood raw material, from stand to a final
product, passes several stages of production and different types of markets. These stages
include; harvest and transportation, primary wood processing, secondary wood processing, and
subsequent woedsing industries. Within these stages, wood raw material is transformed into
that; primary processed intermediate products (sawn wood, pulp), secondary processed
products (furniture, construction, and joinery), and then final productidiffefent industries

related to the use of wood (e.g., construction).

A covalent links exist between the forestry, forest industry and other sectors that are dependent
on wood raw material and wood products. To use existing resources optimally, ieferener
necessary to explain and quantify the relationships through material flow (Piskur and Krajnc,
2007; Parobek et al., 2014). The paper aims at objectifying the wood procurement by
undertaking the material flow analysis of the forest wood supply chaihis study, it was
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firstly revealed the current and futuristic wood flow models for different industrial sectors in
Turkish stateforestry, and then the flow models were discussed to technical considerations.

2. METHODLOGY

The material flow covered onlthe raw wood but no newood components. Material flow

analysis (MFA) (FisheKowalski, 1998) was used for the quantification and modelling of

wood flows. The analysis process includes the gathering of information and requires market
experience and recogni on of mut ual riecloantsiuanpgd i iomot lod aiwn
statistics (General Directorate of Forestry; GDF, 2019a), statistics of industry associations,
empirical studies, and estimations were used a data sources for the MFA. Related to wood raw
material; sources, wood supply, processing of wood, product range, and wood consumption
amount were analyzed. Wood flow within supply chain from stand to storage was modelled.
Actual and futuristic flow models were estimated and discussed.

3. RESULT AND DISCUSSION

The annual wood supply activities are scattered to very wide area with small harvesting units
(23.4 Mnt/22.3 Mha), which illustrates that wood flow has been provided from spatially
dispersed locations (long transportation distance). Wood prodaoge rfrom a tree has been
varied by forest policy and management, market demands, and selling types. This situation
triggers the spatial, temporal, and functional variation on wood flow. (Table 1 and 2)

Table 1.Wood resources and use
Resources

- Uses
Souces Primary Products

Woody biomass | Roundwood from |A Logs | Sawmill industry
from state forests| - Coniferous A Telephone poles | Veneer industry
- Nonconiferous A Mining poles | Plywood industry

|
|
|
A Other industrial | Particleboard industry| Wood processing
|
|
|
|

wood ' Fibreboard industry industry
A Pulp&paper | Pallet industry
wood | Package industry
A Fibrechip wood | Pulp&paper industry
A Thin pole :
A Fuel wood i Wood fuel industry

Energy users an(

I Households suppliers

i Power and heat plant

Private forests - Roundwood
and plantatioa

i Sawmill industry
i Plywood industry
i Particleboard industry| Wood processing
i Fibreboard industry industry

i Package industry

i Pulp&paper industry

Imported - Roundwood
- Wood Chips

Plywood industry
Particleboard industry| Wood processing
Fibreboard industry industry

Pulp&paper industry
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Table 2. Wood production and consumption (GDF, 2019b)

. . . Years

Industrial Wood Production Sources Unit 1980/ 1990 20001 20101 20151 2018
Industrial Roundwood from GDF 6.7816.581 7.32912.56916.634 19.08(Q
Industrial Roundwood from Private Sector 000 1.5492.10q 3.262 3.300 3.370 3.400
Industrial Roundwood from Imports -| 836 2.06) 1.823 1.840 882
Total Industrial Roundwood Procurement 8.33(09 51712 65417 69421 844 23 364
Wood Consumption 1980| 1990| 2000 | 2010 | 2015 2018

Industrial Roundwood from GDF 6.2746.67(Q 7.45312.79416.09719.06(
Industrial Roundwood from Private Sector [000 n¥|1.5492.100 3.2674 3.300 3.37d 3.40(4
Industrial Roundwood from Imports -| 836 2.061 1.823 1.840 882
Total Industrial Roundwood Consumption 7.8219.60612.77¢17.91421.304 23.342

A various wood product (log, veneer, pulp, pole, leaf and chip board, fuel wood, stick, etc.) is
produced from a coniferous and broadleaved tree, which indicates material flow agmplex

because of a wide range of product from each source (A complex material (fatbile) 3 and

Figure 2.
Table 3. Wood flow from tree to product range (GDF, 2019b)
Year Year | Ratio | Year
Wood Products Unit 2000 Ratio Ratio
2015 2018

Standing Tree Volume 8.880 - [21.241 - |24.438 -
Log 3.007] 41%| 5.904] 35%| 7.153[ 37%
Telephone Pole 155 2% 541 0% 71 0%
Mining Pole 413 6% 664 4% 732 4%
Other Industrial Wood | goom | 830] 11%| 764 5%| 875 5%
Pulp Wood 1.533] 21%| 2.375] 14%| 2.875 15%
Fibre-chip Wood 1.371] 19%| 6.866| 41%| 7.362] 39%
Thin Pole 19] 0% 10| 0% 13| 0%
Total Industrial Wood 7.329| 100%| 16.638 100%)]| 19.080 100%
Fuel Wood 000 sterg 7.861 5.023 4.890

MFA is one of the most effective tools to control the consumption afuress and their
conservation. MFA builds on earlier concepts of material and energy balances. MFA can be

used to quantify material flows in a certain situation or for a certain time period. MFA from

resource to disposal as the key factor for understariiegtructure, quantity, and quality of
industrial systems (Parobek et al., 2014). MFA can be also used as an analytical and modeling
tool for different sectors. Information on material flows in the complete supply ehain
including raw wood productionrpcessing, and usages available for the hierarchical plans.

The analysis of wood flows enables one to determine a balance between the production and the

consumption of wood. MFA utilizes available statistical data from supply and use tables and

provides detailed information (Weimar, 2011) about the final consumption of wood.

The industrial roundwood represents the main matea |
(Dependency to single source) (Figure 2). Harvesting and transportation is operated by nearly

over 150.000 workers, which point out the difficulties to provide organizational standard for

i nput f

or

wood flow (a large numbeaf operators/workers with different capabilities) (Figure 3).
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OParticleboard BLog ®Pallet+Package OPlywood B Pulp&Paper BEPole
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Figure 1. Distribution of raw wood usage between considering sectors (GDF, 2019b)

> —>/ Log/Lumber (7897 m?) |

[Other Industrial Wood
(875 m3)

[Fuel wood (4890 stere) ”/ i

A
Importation? = = "’
. 4
Private Sector ?

Figure 2. Wood balance

The State Forest Administian in the Turkish Republic is the major producer of the wood
sector (A monopol entrepreneurship). In actual wood flow (Figure 2 and 3); there is a problem

on deficient statistics and

it

doesnot

provi

Wood flow analysis is focused more on resources than on products (Parobek etl, 2014). Official
data are not recorded for individual distribution channels in different sectors and products

purchased by individual consumers. Wood flow analysis can help deciakers to obtain the

missing information and integrates information from the forestry sector, wood industry, and

other sector. Wood flow analysis highlights the need for empirical research and the use of
empirically collected data. Wood flow analysis @arable to control and monitor wood flows

at different level. Emerging and developing ways on wood utilization like that bioenergy can be

easily integrated into the existing flows (Mantau, 2015).
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Figure 3. Traditional wood flovirom stand to storageProcesses, inputs and actors
4. CONCLUSION

Wood supply chains have a long processing time in terms of generating a high amount of
consequent products. Harvesting and transportation logistics that arepieceepf overall

value chain of wood supply. Depending on structural mapping method, wood supply chain

focuses on material flow from standing tree to wood products such as timber and pulp wood.
Wood product range from a tree has been varied by forest policy and managemerit, marke
demands, and selling types. This situation triggers the spatial, temporal, and functional
variation on wood flow.
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Abstract

Regulatory instruments were considered one of the most important of forest policy
instruments within the process of forest policy formulation in our country. Forest resource
policies in Albania have changed sificently in recent years. In 2016, the Government of
Albania transferred forest management (with the exception of protected areas) to 61 LGUs,
and implemented a moratorium on harvesting with the goal of reducing the unsustainable
harvesting of wood in theountry. Exceptions to the 2016 moratorium permit LGUs to
harvest fuelwood to meet local needs of households and public institutions. The main purpose
of this paper, it was intended to analyze the roles and responsibilities of the municipalities
related toforest harvesting based on the regulation instruments and policies approved by the
Albanian institutions. The methodology used was consisting firstly on the identification of
the legal acts and policies approved and a deeper analysis of them, in didératot the

roles and responsibilities of municipalities toward forest harvesting, and their challenges The
results show that new forest policies and the installed Moratorium have a strong impact on
the availability of fuelwood and wood biomass. Thesemegolicy changes have led to a
number of challenges. Many LGUs lack the capacity and resources needed to adequately
manage forest resources.

Keywords:municipalities, roles and responsibilities, regulation instruments, policies, forest
harvesting, chenges

1. INTRODUCTION

The forest policies undertaken by Albanian Government for decentralization of natural
resources consisted in the transferring of forests and pastures to communes and
municipalities. The results were very promising regarding tleercly e of user sdatt
awareness in putting under stronger protection the forests and pastures under their possession
(Mubharremaj. V, et al 2009). In the period of 268008, was carried out the main process of
transferring of forests and pastures fretate to the Local Government Units (LGU).

During this time, the responsible ministry for pasture and forests through the support of
foreign donors like World Bank and SIDA, in framework of Natural Resources Development
Project (NRDP) had supported thentmunes to prepare the management plans for the
forests and pastures transferred to the communes and in the same time had offered some
small financial packages to implement the main activities foreseen in the forests and pasture
management plans (Collakunch Shehu, 2013). Last decade has shown an increasing
significance related to community based forest management, by transferring of forest
management responsibilities to local communities (Adhikari B et al., 2004).
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In the year 2015, the Albanian Governmepproved the new territorial administrative
reform, which entails the consolidation of local government units to only 61 municipalities
with the aim of increasing their capacity to offer better quality services and the efficiency of
resource and asset nagement. As result of this reform, the government has delegated the
forest management to 61 municipalities for about 80 % of forests and pastures in Albania,
except protected areas which remain under the administration of state administration.

In Februay 2016, a teryear moratorium on the commercial harvesting of timber and export

of wood products was passed by Parliament. Those changes in the management of forests and
pastures transferred to the municipalities require a fully legal framework, in torceake

clear the competences and responsibilities for different actors and especially for the
municipalities as the biggest owner of forests and pasture resources. Laws generally attempt

to create, maintain, or restore order, stability and justice (Aadeasad Kumpf, 1972). On

the other side, Cubbage et al . (1980) under
include a purpose or policy statement decreed by the state legislature.

In fact, up to now related to regulatory framework, there was nevalLaw on Forest in

place, but there were approved only few amendments in the main Law on Forests and certain
Decisions of Councils of Ministers (DCMs). Taking into consideration that in term of forest
policy, the legal framework is called as regulatorstruments, means that under this paper

the used term of regulatory instruments means the same thing like legal framework. Through
this paper we would like to identify and analyse the current regulatory instruments approved
in Albania on forest harvestirfgy municipalities.

2. MATERIAL AND METHODS

The material s used for the analysis of this paper is the current legal framework and strategic
documents from the forestry sector in Albania. The most important document is the National
Strategy of the Forast Sector itself, supplemented by other documents like:
91 Declaration of Forestry Sector;
1T The Forest Law No. 9385 fAFor Forests and
T The Law. No . 48/ 2016 nAnSome <change and
4.5.2005. nMmareskorSegtvd cermd kK han ged,

T Law. No . 5/ 2016 AFor declaratlon o f F
Al bani ao.

1T Do CM. No. 438, dated on 8.6.2016 fnFor
and selling of wood material and other forestry andfooestryp r oduct s 0.

T DoCM. No. 433 dated on 8.6.2016 AFor tr
in ownership of municipalities, according to the inventory lists, administrated
actually by the  Environment Ministry and-exmmunes/municipalities.

1 Order No.2, dated on 3.03.2017 @A For techn
forest parcels, group parcels and forest economy for treatment through
silvicultural thinning and rules for the wood harvesting with goal of securing the
fuelwood for heating

The method sed consists on identification and analysis of rules and responsibilities of
municipalities according to regulatory instruments. The important issues related to this paper
were to see:

1 What are the municipality roles and responsibilities on forests hizuy@st

1 How do the municipalities carry out their roles and responsibilities?
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Is it fully clear the current legal framework?

Do the municipalities possess the capacities to fulfil the requirements of the current
forest legal framework ?

1 What the challengesf municipalities related to forest harvesting?

1
1

A second source for the evaluating the decree of fulfilment is derived from the information
collected in depth interviews An instrumertthecklist of issues and questioria the form of

an individual qustionnaire was adapted according to each target group in order to collect the
data needed to compile this paper. To this end, 50 people were invited to participate mainly
from forests and pasture associations, the National Forestry and Pasture Assdaiason,
management structures in the municipality, MTE staff, CNVP, forestry experts, professors at
the Faculty of Forestry Sciences (AUT). The request for information through-@epth
interview was answered by 37 people from the above group. Theyaskeel about their
understanding on the rules and responsibilities of the municipalities based on regulatory
framework and its implementation by them. At the end the two sets of information were
compiled based on the best assessment of accomplishments.

3.RESULTS AND DISCUSSION

3.1. Related to regulatory instruments (legal framework)

Although it happen such big changes in the forestry sector, dealing with the transferring of
almost of 80 % of forests and pastures to the municipalities, there was noteapproew

Law on Forest. In the absence of the new Forest Law, Parliament amended the 2005 Forest
and Pasture Laws to disband the District Forest Service (DFS), transfer the responsibility for
managing the forests to the 61 new municipalities and marftataunicipalities to establish

the management capacity. Based on the current regulatory framework the responsibilities of
the main forestry stakeholders were presented as follow:

Table 1: Responsibilities of different forestry stakeholders

Forestry Policy Forest Management Forest Monitoring, Inspection and
Stakdnolders formulation Enforcement

Forests d Plan Plan Monitoring Inspection Enforcement

evelopment approval
Ministry of
Environment n n
(MTE)
Local Governing
n n n

Units (LGUs)
State Inspectorat
for Environmental n n n
Protection (SIEP)

The DoCM no.433, dated on June 8, 2016, supported the transfer the remaining state owned
forest (excluding the forest that falls within natidig protected areas which will continue to

be managed by the central governmeNAPA) to the municipalities, (this DoCM includes

an annex with a list of the forest parcels transferred to each of the 61 municipalities); and
amend the process of officiallphanging the land use or destination of the forest area, i.e.
from forest/pasture to some other land use such as mining, hydro power etc. This DoCM
defines the responsibility of the municipality to prepare the technical review for such changes
but final gproval still remains with MoE. Also, based on that decision, the Ministry of
Environment had hand over the official documentation and all assets such as approved
management plans, and some office equipment and facilities to the Municipalities.
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The DoCM 10.438, dated on June 8, 2016, show that firewood could be harvested by the
Municipalities, through the Municipalities contracting (following public procurement
procedures) harvesting companies to harvest and extract the fuelwood. It does not seem
feasiblefor the Municipalities to sell firewood standing to allow the purchaser to harvest,
market and deliver the firewood to the end consumer. This will leave the Municipality with
the difficult task of marketing of the firewood, meaning that ideally the Mpaity would

need to establish a depot for firewood storage and then develop a method of sale and delivery
to the end consumer.

3.2. Related to forest harvesting

The goal of the moratorium on the commercial harvesting of timber and export of wood
productswas to prevent the unsustainable use of national forests. Following the Moratorium,
on the DCM no. 438 dated 8.06.20iLéhere were permitted two major exemptions from the
Moratorium. These exemptions allow for the harvesting of wood under the managgment
LGUs, and the harvesting of wood by firms with concession agreements prior to the
Moratorium. As a result of the two exemptions introduced to permit the harvesting of wood
under LGU management and through concessions to private forestry firms, therimmorat

can appear inconsequential.

Table 2: The responsibilities related to forest harvesting on municipality forests
Stakeholders Responsibilities

1 The highest authority on forest resources in Albania

1 Responsibldor the sustainable management and development of the

forestry sector including policy development

1 Responsible for the approval of harvesting plans

1 Reviews and approves forest management plans prepared by LGUs

1

%r;ﬁts% ?In d Creates and amends forest resource policyydg the Moratorium and
Environment the DCMs that transferred forest management to LGUs
(MTE) 1 Implements national forest inventories through National Environmenta
Agency (NEA)
1 Responsible for managing forest cadaster by collecting and reporting |
1 Provides funding t&GUs for forest management. In 2017 this funding

included99 million ALL for forest management, and in 2018, the State
Budget allocated 250 million ALL for forest management.
Responsible for forest management and adtration, and issuing
transportation permission to private forestry firms and households
Reports harvesting activities and data to MTE

D Monitors forest harvesting activities and reports violations to SIEP
Municipalities : : .

— Assessment of the fuelwood needs for its commuarity other public
responsibilities AR o e . .
(LGU) institutions within its administrative territory
1 Responsible for managing fuelwood supply to consumers and instituti
within the LGU

= =4 =9 =

9 Collects fees/tariffs from residents who collect fuelwood and for grazin
9 Prepare annual operationaapé
State 1 Responsible for monitoring forest resources and environment and the
Inspectorate for enforcement of regulations relating to forest resources
Environmental =  Responsible for the implementation of Moratorium
Protection 9 Issues fines and othpenalties for actors found violating regulations ant
(SIEP) laws relating to forest resources
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4. CONCLUSION AND SUGGESTIONS

The Albanian forestry sector has gone through notable changes in the past few years. In
January 2016, the Government decided to tearsif Stateowned productive forests (except

the designated protected areas) to municipalities. From the analysis of the current regulatory
framework, it is concluded that there is a gap with the absence of a new Law on Forests. This
means there are noealr roles, responsibilities and competences of the different actors related
to municipality forests. For this reason, it is suggested that a new Law on Forest should be
drafted and approved as soon as be possible. Although, there was approved a Do€Ws relat
to forest harvesting, we see that there some overlapping competences among forestry actors.
Based on that, it is important that after the new Law on Forest will be in place, tregaub

acts like DoCMs should be revised in order to avoid such ovenlgpgmpetences on
current legal framework. Exceptions to the 2016 moratorium permit LGUs to harvest
fuelwood to meet local needs of households. To date, three models have been employed by
LGUs to meet this need. In one model, the LGUs have taken respipndir the
production, transport and delivery of fuelwood. In the other two models, LGUs have
contracted private forestry firms to manage some or all of the activities needed to meet local
fuelwood needs. In all three models, households are permittedllext fuelwood from

forests under a fee system.

For a longer term solution related to forest harvesting, the municipalities should consider the
establishment of Municipally Owned Enterprises for the supply of fuelwood. It should be
stressed that simplyecause a system has not been implemented correctly or has been abused
in the past (essentially due to weak supervision), this system is not the most efficient method
for this particular set of circumstances. It is clear that for the villages locates toldbe

forest, the inhabitants will continue to cut and use firewood from their own forests as
permitted by both the legislation and moratorium.
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Abstract

Forested ecosystems make up 30 % of terrestrial ecosystems and play a very important role in
the global C cycle because they store large amounts of C in vegetative biomass and soil.
Forests sta 86 % of the planet's terrestrial abaygreund C and 73% of the planet's soil C.

Two different methods are used for determining the amount of carbon stored in forests. In
both cases, control points necessary to determine the parameters of the ditamdnt s
However, these studies are time consuming and costly. Thus, this study aims of use remote
sensing data to determine the amount of carbon storage. Selected as the study area for this
purpose, natural Anatolian black pine stands in Feke Forest EmsgedriAdana Regional
Directorate of Forestry in Mediterranean region, terrestrial carbon storage levels are
determined with the help of the measurement data. Relationship between obtained from the
brightness values of the various bands in Landsat 8 ETN®llia image and various
vegetation indices and amount of carbon storages to determine was established conceptual
framework.

Keywords:Carbon storage, Remote sensing, LANDSAT 8 ETM+, Regression analysis

2. INTRODUCTION

Although forested ecosystems make30 % of terrestrial ecosystems, play a very important
role in the global C cycle because they store large amounts of C in vegetative biomass and
soil . Forest is one of natureds mechani s ms
store it in itsreservoirs. Carbon sequestration is a process of capturing carbon dioxige (CO
from the atmosphere and storage by forestland to reduce the accumulation of it in the
atmosphere. This important role in regulating carbon cycle is of major concern in résation

the continuous increase of €@ the atmosphere which contributes to global warming
(Malhi et al., 2002). Forests store 86 % of the planet's terrestrial -gjpouad C, 40% of the

entire belowground terrestrial C and 73 % of the planet's soil C. $tocentain about
approximately 80 % of the carbon stored in abagreund vegetation and about 40 % of the
carbon stored in soiland belegyr ound vegetation (¢Caker et al

Estimation of the stock and accumulation of C in the forests is essenti&dessing the role
of forest ecosystems in global C budgets. This process is essential to reduce the overheated of
the earth that caused the climate change effects (Adnan et al., 2017).

Traditional methods of estimating forest biomass and carbon stoeguacity at the tree level

use dlometric equations, developed as a function of the species and such characteristics as
tree height and diameter at breast height
consuming and expensive and the equations are specific to the location of phe gts

used for their development, and may not necessarily be applicable to other regions but using
remote sensing imaginary is a practical product for developing biomass and carbon storage
mapping methods (Méseér et dylwas, aim@dotd determineT h e
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capacity of carbon storage using remote sensing method for Anatolian black pine stands in
Adana Regional Directorate of Forestry in Turkey.

2. MATERIAL AND METHODS

2.1. Study Area

The study area is located in the Feke Foresefanse which covers part of Adana Province

located in the Mediterranean region of Turkey (FigLixeThe 24199, 6 ha study area consists

of two planning units (Sarépénar and Bah-eci

The altitude ranges from 600 to 1950 m above the sea level and average slope is about 55%.
The Mediterranean climate is afacterized by warm to hot, dry summers and mild to cool.

Wi nter temperatures are wusually between 10 a
AcC. The cause of this climate is directly
Mediterranean and oceaurrents.

Figure 1.Location of the study area

2.2. Field Sampling
The paper incorporates sample plots and sample trees data. The results of sample plots

include stand type, stand diameter (two type: mean diameter and quadratic mean diameter),
standheight, basal area, number of trees, herbaceous biomass, shrub biomass, litter biomass,
lying dead wood biomass, herbaceous carbon amount, shrub carbon amount, litter carbon
amount and lying dead wood carbon amount. The sample trees results include rd@mete
breast height, tree height, stem biomass, branch biomass, foliage biomass, stem carbon
amount, branch carbon amount and foliage carbon amount.
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2.3. Obtaining of Reflection Values

Landsat 8 ETM + satellite image of the study area was obtained intordevelop Carbon

Stock models of Feke forests of Eastern Mediterranean region. Band values and 20 different
vegetation indexes were calculated by making necessary operations on satellite image. Since
the reflectance values of Landsat 8 ETM+ satelliteages used in the study may vary
according to the slope and the aspect, slope and aspect values of the sample plots were
calculated.

Necessary measurements were taken in 30 sample areas determined in Feke planning unit and
samples were taken. These samplese brought to the laboratory and prepared for carbon
analysis.The carbon values obtained from the carbon analyses using elemental analyze
machine will be correlated with satellite image band values and vegetation indices. The most
suitable equation wibe developed to be used in the determination of carbon storage amount

of Feke forests by remote sensing method. Researchers will be able to use this equation
which be developed.

2.4. Determining Amount of Carbon Storage with Remote Sensing Data

Remote sensing data can provide detailed information about the composition of the stand
structures and the species forming the stand. Different stand structures have different spectral
reflectance values in different wave lengths. In addition, the topographaus&wn the

stands affects their reflection values. Therefore, the relationship between stand parameters
and remote sensing data also varies.

3. RESULTS AND DISCUSSION

The results obtained field sampling was given Table 1. The amounts of carbon staraige

the relationship between the values of the reflection band satellite images and vegetation
index values are tried to be obtained. As explained above, the reflection values of the bands,
the vegetation index values and the sample plot average atojpaspect values are used as
independent variables in the models in which the amount of carbon storage is a dependent
variable.

Table 1. Summaries of stand characteristics of Anatolian Black Pine stands

Stand characteristic  Min Max Mean Standard
deviatin

Mean diameter (cm) 1.10 42.70 20.00 12.9

Basal area (Atha) 0.04 69.9 30.2 17.9

4. CONCLUSION AND SUGGESTIONS

In order to develop carbon stock models by remote sensing of Anatolian black pine stands of
Adana region; correlations between carbon gf@nzalues obtained from the sampling area,
reflectance values of slopes, slope and aspect values and 20 different vegetation index values
were determined. As a result of the evaluations, a model will be developed for the
determination of carbon storage aajty of Anatolian black pine in Mediterranean region by
remote sensing method.

This study is the original study on carbon storage capacity of Anatolian black pine forests. An
important issue that stands as well as natural stands in Turkey also haglupainclimate
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change reveals numerically the positive contribution both in terms of contracts that the
international side in Turkey should not be ignored in terms of scientific requirements.

Turkey has complex climate structure, particularly due to ¢le@aming, is one of the

countries most affected by climate change will be seen. Because of it is naturally surrounded
three sides by sea, it has a defective structure and orographic characteristics, different regions

of Turkey will be affected by climatehange in different formats and in different sizes.
Determining the carbon storage capacity of forests in Turkey is of considerable importance
because of this reason. In addition to the determination of carbon storage capacity only, it is
importantforouct ount ry to update these data periodic

One of the remote sensing methods, satellite images can determine the carbon storage
capacity of forested areas quickly, easily and with minimum cost. In such a study, the
difference betwee the year in which the satellite images were taken and the year in which
the data to be taken as control points was obtained is important. In order to see how the year
difference affects performance, more accurate information will be obtained by pegormin
similar studies with recent and loigrm data.

The results from such studies can be transferred to other fields of study with similar
conditions and can be used as a guide for the selection of the best spectral band combinations
in studies related tdand parameters. In addition, these results are important for the selection
of possible bands in the classification of forest cover. It is estimated that these new
relationships can be applied to studies using LANDSAT, ASTER, SPOT, MODIS or
AVHRR data at egional or global scale.

Determining the carbon storage capacity of forests is becoming more and more important as
the forests are one of the most important factors affecting global climate change. It is of great
importance that this and similar studies darried out using different satellite images so that
we do not have more information about the carbon storage capacity of our forests quickly.
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Abstract

ALBANIA has a considerablarea included in the Protected Area (PA), which has seen
significant progressive increasing from year to year. So, from 5.2% in 2005 year, to 16% at
2014 and today with about 18% against of the total surface of Albania, many of which are
forest areas. PAs Albania have been studied according to IUCN criteria, and they include 6
main categories, including 15 National Parks, which have significant natural assets and
significant ecotourism potential. One of them is Dajti National fadP announced by
DCM No. 93 dated 16.02.1960 the forest part of Dajti mountain with an area of 2 098 ha it is
declared ANational Forest Parko, while in 19
about 29.217 (29,384) Hhaajti NP is about 280 km away from Tiranaand has long been
frequented by people both in summer and winter. Accessibility of forest Protected Area, both
around the world and in Albania, it was accomplished by various methods and tools, where

the main methods were by land, air and water, and tlamsnesed to realize this accessibility

are from the earliest starting from walking, after that by animals and to the modern method

by air. Even in DNP accessibility has evolved over time; so large groups of people, especially
young people, still get thefgy foot, others by private cars, or by bus, and finally by cable

car. Accessible DNP by foot or motor vehicle has had some limitations such as: only for
youth and young groups, excluding the elderly or children, difficulty walking from ground to

break forany age group, vehicles moving on difficult road terrain, especially in winter time,

very long time spent by private car or bus, parking in the park area, loud noises, smoke, oils
etc. It was in this sense that the idea of studying and designing ang risable car was

made to become impressive Accessibility by Tirana city to DNP, which was initiated by the
Forest Study and Project Institite=SPI, a private entity, study that started since around

2000 and in 2003 the IFPS presented the project aaefdr the accessibility of DNP by

cable way/cable car and the Council of Regulation of the Territory of Republic of Albania
(CRTRA) was approved both for the site and the building permit (Decision no. 15, dated
19.02.2003), and in cooperation with theu At r i an company ADoppel
coordination with the local and central government, and forestry instances, completed the
study, project and then constructed, mount this 4.2 km long cable car, with an arrival time of
only 1213 min from Tirana cityd DNP, one of the most modern and of the only in the
country of its kind.

A survey of recent years shows that more than 30% of total visitors who have visited DNP
have done so through the cable car, and in recent years there has been some progress
increagng their numbers. Some of the advantages of the cable car to other methods can be
mentioned: a short time arrivals of only aboutl®minutes, safety and convenience in each
season, minimal finishing costs, and most importantly environmental and eeadlogiefits

such as : does not alienate the forest ecosystem, does not make noise in the forest, no gases,
does not disturbance on the ground, does not disturb the fauna, does not occupy parking
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spaces on the territory of the park etc. Something the abiivbe briefly presented in our
paper, giving the advantages and limitations of different ways as well as the environmental
ecological advantages of forest PA accessibility, and concretely the Dajti NP by cable
way/cable car.

Keywords:Accessibility, Potected area, Dajti National Park, Albania, Cable way/cable car

1. Benefits and Importance of Forest Protected Areas

Initially, many conservation advocates considered people to constitute a threat to protected
areas. Forest protected areas were prigngovernment initiatives owned and managed by
national and subnational governments, maintained and managed by government staff, and
funded by annual government allocations. It is now widely acknowledged, however, that, for
millennia, indigenous peoples @nlocal communities have played critical roles in
conservation through their traditional sustainable reseuseepractices and cultubased
respect for nature. Such peoples and communities make diversified use of forest products and
environmental servigeand provide exemplary cases of multipurpose SFM.

Protected areas remain a cornerstone of global conservation efforts. Protected areas, when
integrated into landuse plans as part of larger and connected conservation networks, offer
practical, tangible dations to the problems of both species loss and adaptation to climate
change. Natural habitats make a significant contribution to mitigation by storing and
sequestering carbon in vegetation and soils, and to adaptation by maintaining essential
ecosystemervices which help societies to respond to, and cope with, climate change and
other environmental challengeAlbania has a considerable area included in the Protected
Area (PA), which has seen significant progressive increasing from year to year. So, from
5.2% in 2005 year, to 16% at 2014 and today with about 18% against of the total surface of
Albania, many of which are forest areas:PAn Albania have been studied according to
IUCN criteria, and they include 6 main categories, including 15 NationakPatkich have
significant natural assets and significant ecotourism poteitian in DNP accessibility has
evolved over time; so large groups of people, especially young people, still get there by foot,
others by private cars, or by bus, and finally laple car. Accessible DNP by foot or motor
vehicle has had some limitations such as: only for youth and young groups, excluding the
elderly or children, difficulty walking from ground to break for any age group, vehicles
moving on difficult road terrain, egcially in winter time, very long time spent by private car

or bus, parking in the park area, loud noises, smoke, oils etc.

It was in this sense that the idea of studying and designing and raising a cable car was made
to become impressive Accessibillby Tirana city to DNP, which was initiated by the Forest
Study and Project InstitieSPI. Study that started since around 2000 and in 2003 the FSPI
presented the project complete for the accessibility of DNP by cable way/cable car and the
Council of Rgulation of the Territory of Republic of Albania (CRTRA). Cooperation with
the Austrian company ADoppel mayr o, and i n
government, and forestry instances, completed the study, project and then constructed,
mount this4.2 km long cable car, with an arrival time of only12 min from Tirana city to

DNP, one of the most modern and of the only in the country of its kind.
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A survey of recent years shows that more than 80%btal visitors who have visited DNP

have done so through the cable car, and in recent years there has been some progress
increasing their numbers. Some of the advantages of the cable car to other methods can be
mentioned: a short time arrivals of onlgcut 1213 minutes, safety and convenience in each
season, minimal finishing costs.

The ecological benefits such as:
1 does not alienate the forest ecosystem
1 does not make noise in the forest
1 no gases, does not disturbance on the ground
1 does not disturlhe fauna
1 does not occupy parking spaces on the territory of the park
2. Governance of Forest Protected Areas for Multiple Objectives and Diverse
Management Arrangements

Good governance of protected areas is essential if management is to be effective and
objectives achieved; it is often the key to preventing or managing social conflicts and
generating and maintaining public support. In recent years, most preteetednd forest
management institutions have acknowledged the importance of recognizimgytitse of
indigenous peoples and local communities and of sharing the relevant costs and benefits of
protected areas.This acknowledgement has led to the development of various governance
models for the management of forest protected areas. Such modetgdakecount the need

to integrate protected areas in a larger conservation framework, the potential to increase
management capacity through partnerships, and the designation, within landscapes, of a
network of protected areas with differing managemergimes and objectives. The
Convention on Biological Diversityds Progra
that protected areas should be an essential component of conservation strategies and that they
must be integrated into the wider landscape ataltime concerns of society if they are to be
successful in the long term.

A wide variety of rightsholders and stakeholders are involved in the management of protected
areas, including forests, such as government agencies and ministries at variousléstets,

and traditional authorities, indigenous peoples and local communities, businesses and
corporations, private individuals and nprofit trusts, international bodies, professional
organizations, religious and educational organizations, military etiésp and political
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officials and parties. The 2003 World Parks Congress identified four main proseeid
governance types: governmental managed protected areas (state governamzgjaged
protected areas (shared governance); private protected foaeate governance); and
community conserved areas (community governance).

Experience has shown that the key factors in achievingmaatlaged protected areas are:
trained staff; strong institutions; secure political support; a good legal framework and
enforcement; the involvement of local communities in management planning and execution;
coordination among managing organizations; comprehensiveussdglans; welmarked
boundaries; and adequate funds.

3. The Environmental Code of conduct for Administative body

An efficient Code of Conduct for Ecotourism development for the administrative
body of Dajti National Park should include a list of procedures expected to be
followed by organizers and tour operators before, during and after their tripsibethe
The Park Administration Code of Conduct includes elements such as:

1 Comply with all requirements of the Albanian Protected Area legal framework
and ensure that visitors are aware of requirements that are relevant to them;

1 Monitor environmatal impacts of their activities, if appropriate, and advise
the Regional Environmental Agency or National environmental Agency of
any adverse or cumulative impacts resulting from an activity, which were not

foreseen by their enviremental impact assessment;

1 Operate cars, motorcars, bicycles etc safely and according to appropriate
procedures;

1 Provide the Park with visitor information tables, signs and maps in Albanian
and English language and ensure that saiftiimation tables and signals are
easy watched and clearly indicate sites and related permitted activities, strict
protected sites, waste disposal sites, etc;

1 Provide Environmental Code of Conduct and Tourism Guides to visitors;
deliver to the tourism developers the Dajti National Park regulation and
summary of management plan.

T Train appropriate |l ocal community members
and offer them to visitors or tourism developasdicensed guides. Train the
tourism developers and host community on Daijti National Park features and
specifications, conservation objectives etc.

1 Apply fines to the tourism developers, visitors and host community in case of
not respecting Park restrictions and regulations

1 Intermediate in case of confrontations between tourism developers, host
community and visitors, avoiding conflicts

1 Maintain a careful and complete record of the activities conducted.

The codeof Conduct is most useful when made available on site. It can be printed on
brochures, exhibited on signs where they are easily seen or proclaimed verbally to
visitors by administrative staff of the Park or local guides. The commitment of Park
administraion on the Code of Conduct development and implementation is necessary.
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4. The next project

Forest Study and Project Il nstitute i n CcoOo0OpE
Austrian c¢ o mp awilyimpfembentghe eablenGryprojct inija City,with the

castle of Kruja as the bottom station and the Sari Salltik as the upper station. Why is the
project important?!

The preparation anteconcilingof an acting plan, having in focus the development of the
touristic sector in the area, ingessary for the touristic, values itself and for the historical
point of view of the area.

T2 b

The coordination and the attention for strategically investments in this sector, affects, not
only in tourism but also in the economy of the country. In thig,veariching not only the
itineraries of the cultural heritage and of the nature monuments, but also with the panorama
that offers the Krujabs cable car.
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Abstract

This study aims at investigating the possibféects of harvesting activities on needle litter
decomposition rates and nutrient concentrations of black pimeig nigraArnold.) needles

under the different micrecologic areas. Those mieezologic areas were named as (1)-non
harvesting activity aras (control) (C), (2) intréorest skidding roads (Skidding road) (SR), (3)
under logging residues (Logging residue) (LR) and areas with a 20% slope asuil top
damaged during harvesting activities and (4) scalped mineral soil (SMS). The litter
decompogion bags were placed at their own stands where the harvesting activities were
previously carried out and also at the adjacent stands as control where there were no harvesting
activities. The litter decomposition experiment was followed for 18 months,eaery 6
months, a number of litter bags were collected from the field, and litter mass loss rates were
calculated. In addition, variation in macro (Mg, P, S, K, Ca) and micro (Na, Cl, Mn, Fe, Cu,
Zn) nutrient concentrations in the needle litter of blacle piuring the decomposition processes
were determined. The results showed that there were significant variations in the litter mass
loses and the nutrient concentrations among the different-enciogic areas.

Keywords:Harvesting activities, Black pin@&leedle litter decomposition, Nutrients, Miero
ecologic areas

1. INTRODUCTION

The dynamics of litter on the forest floor constitute an important part of the energy transfer and
nutrition cycle in forest ecosystems. Besides, litter decomposition whiclovensto play an
important role in globally scaled carbon studies carried out recent years, has also crucial effects
both in global and regional climate changes. Among the soil biological processes, forest litter
decomposition is known to be fundamental dgptal soil process, and it is also important to
many ecosystem functions such as the formation of soil organic matter, the mineralization of
organic nutrients, and the carbon balance.

Decomposition is affected by a sequential order of relationshipsysigal, chemical and

biological factors. Climate puts physiological pressure on the activity of the microorganisms

and limits the general decomposition events, whereas biochemical quality of the decomposed
material determines the decomposition rate \thith organisms. The studies carried out in

macro scale areas have emphasized the importance of the climate factor, whereas the other
studies have shown that biochemical structure of the decomposed material is the most
significant factor upon the decompogith under t he small scale are

Many studies have stated three fundamental factors influencing the litter decomposition and
release of nutrients. These are 1) climate characteristics of the atmosphere (especially heat
and rain) where # decomposition of the litter occurs, 2) number, variety, activity of the
microorganisms and soil organisms and 3) chemical components of the decomposed litter.
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More than one thousand studies, various correlations between the quality of the decomposed
mateial and decmposi t i on rates have been comprehensi
Moreover, no literature information has been encountered with regard to the interventions to

the forests for sivilcultural needs of the forest and sustainable forestry activitiesadd of

the production activities on the decomposition process.

In comprehending the significant role of the decomposition in the functions of the ecosystems

in a better way, since it is responsible for 60% the stored carbon in forestry vegetation and
forest soils and stored carbon in the earth, the topic that to which extent it has impact upon
the amount of C@is a very popular and trend topic especially in the researches carried out in
Canada, Europe and America; however little interest has been showhurkey.
Nevertheless, our forests which lie from the east to the west, from North to the south, inhabit
different varieties in different geographical fields and it is highly possible to carry out these
studies (Saréyeldez), 2002; Sareéeyéeldez et al,

This study aims at investigating the possible effects of harvesting activities on needle litter
decomposition rates and nutrient concentrations of black pimeig nigraArnold.) needles
under the different micrecologic areas. Those mieezologicareas were named as (1) non
harvesting activity areas (control) (C), (2) infoaest skidding roads (Skidding road) (SR), (3)
under logging residues (Logging residue) (LR) and areas with a 20% slope aswil top
damaged during harvesting activities angdgealped mineral soil (SMS).

2. MATERIAL AND METHODS

2.1.Study area

This study was carried out in Kastamonu province, northwest Turkeé38ll 3323'E)
(Figure 1). The study area was 45 km away from Kastamonu city cEh&slope of the study
area rangedtom 60 % to 100%, and the elevation fra4b8 m to 1467 m. The bedrock type
of the study area was schist and belonged to Triassi@r Jurassic geological periothe
climate was typical terrestrial, with hot and dry in summers, and cold and snowyenswin

Figure 1. Location of the study area

2.2. Litter sampling and analysis

Black pine litters were collected from the forest floor at the end of fall season, and brought to
the laboratory in October/November in 2015. The litter samples weaeed and ie-dried

under the laboratory conditions. They were then put into the litter decomposition bags with a
mesh width of 1 mm and a size of 20x20 cm. In order to determine the effects of three different
environments created in the black pine stands as a oé$atvesting activities (SR, LR, SMS)

on litter decomposition, the litter decomposition bags were placed at those areas and also at the
control area, where no harvesting activity was performed. The total number of litter
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decomposition bags was 360. Thtet decomposition experiment was followed for 18 months.
Every 6 month, a number of litter bags were collected from the field, and litter mass loss rates
were calculated. In addition, the needle litters were analysed for macro (Mg, P, S, K, Ca) and
micro (Na, Cl, Mn, Fe, Cu, Zn) nutrient concentrations.

The litter decomposition constant (k) was calculated based on the dé¢\Wrmula, which

was used in Olson's decomposition model (Olson, 1963). Wt= t refers to the remaining mass at
time t and W refers to the initial mass. The time required for 50% mass loss was calculated
based on thesp=1/k formula and the time required for 95% mass loss was calculated based on
Tos =3/k formula, which was also used by Olson (1963).

3. RESULTS AND DISCUSSION

3.1. Litter Decomposition

Results of litter decomposition dynamics of Black pine litter within the three disturbed sites
from forest harvesting and the control site were shown in Table 1. The results indicated that
the site disturbance activities from the forestveating affected litter decomposition rates. In
general, the black pine litters had the highest mass loss under theecondogical site of
scalped mineral soil followed by the logging residue, whereas the black pine litters had the
lowest mass loss undéne control site and the skidding road (Table 1). These results were
not expected. We were expecting that the forest harvesting activities would reduce the black
pine litter decomposition rates. In contrary, it seemed that the harvesting activitiesadcrea
the litter decomposition. We may attribute those unexpected results to the human intervention
carried out in the field during litter decomposition experiment.

Table 1. Mean percent mass remaining of Black pine litter under the differentenmianc
sites created by the harvesting activity

Micro-ecologic areas 6mont h ( % 12mont h (% 18mont h ( %
BP-Scalped mineral soil 6 5 . 9 2 N 7 . 6 0 . 4 8 N 3 . 4 9 . 4 7 N 7 .
BP.skidding road 72. 34N4. 65. 97N1! 59. 88N10
BP—Loggingresidue 71. 18N3. 67. 08N5. 51. 97 N8.
BP-control 77. 48N3. 75. 28N3. 67. 39N5.

Decay rates (k) and the time required for 50 % and 95% mass loss are given in Table 2. The
decay rates were also highest for the litters undest¢h@ped mineral soil, followed by the
logging residue, the skidding road and the lowest under the control site. The time required for
95% litter mass loss of black pine was lowest for the scalped mineral soil and the logging
residue (approximately 8 and 9 years respectively)), while it wasesigfor the skidding

road and the control site (approximately 11 and 14 years respectively).

Table 2. Decay rates (k) and the time required for 50 % and 95% mass loss under three
micro-ecological sites and the control site

Micro-ecologic areas k NSd Tso (Year) Tos(year)
BP—ScaIped mineral soil 0.40 |§|0 . 2.62 7.87
BP.skidding road 0. 29NO. 3.75 11.26
BP-Logging residue 0 . 3 7 N 0 . 284 851
BP—ControI 0. 22NO. 4.69 14.07
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3.2. Nutrient dynamics of decomposing litter

Mean macro and micronutrient cont@tions of the black pine needle litters analysed initially
and at 8, 12" and 18' months decomposition periods under the different méomlogical
areas (scalped mineral soil, skidding, logging residues and control area) are given in Figure 2.
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Figure 2 continued

Litter Ca concentration from the logging residues and the control area was linear from the
beginning to the end of the ®&onth, while Ca concentration from the other mieoologcal

areas was initially low and then showed an increase and later a decrease. K concentration was
initially highest and then lowest values were observed in the other mbigtltencentration in

the black pine litters was highest at"li®onth under conticarea and logging residueB.
concentrations were initially highest, after that a fluctuation in the form of dedreasase

was observed in the other months (Figure 2). Na concentration was initially highest and then
decrease in the other months. Thghhst Cl concentration was observed df #®nths in

black pine needles under the different mieawmlogical areas. Fe concentration was highest
under the scalped mineral soils. The Cu concentration had the highest value under the control
area, followedy the logging residues and skidding roads at the 18th month. A linear increase
in the Zn concentration under the control area was observed, whereas there was a fluctuation in
the form of an increase and decrease for the other sites (Figure 2).

Plant nutrents are released from plant litter either by mechanical leaching or breakdown of
structural organic components by soil organisms. Leaching, a process highly dependent on the
litter type (Nykvist, 1963), is partly responsible for the initial release ojnesium and
potassium from Scots pine needle litter (Staaf and Berg, 1977). Climatic conditions such as
freezethaw cycles and rainfall could thus be expected to be important for the release of these
elements. The release of nitrogen, phosphorus andmmaloiuthe other hand, which, at least in

later stages of decay, are lost about proportionally to organic matter (Staaf and Berg, 1977), and
they should be regulated by factors similar to those regulating total decomposition rate.
Nutrient release througiiter decomposition may cause improvements in soil fertility.

4. CONCLUSION AND SUGGESTION

The results show that there are significant variations in the litter mass loses and the nutrient
concentrations among the different mi@oologic areas due the site disturbance activities

from the forest harvesting. This results makes it mandatory to specify the operation plans and
especially the skidding routes with its inspection for the production activities. It is seen that the
time required for 50 % and 95 mass loss under three miggoological sites and the control

site show significant variations. This situation needs to be strengthened with the statistical
analysis andt is seen that the required attention should be paid in the interventions with the
nature.
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Abstract

The overall objective of the study was to evaluate the extent of soil erosion in relation to
topography and vegetation in the Ulza basin to provide quantitative data on antu&ds

and its trend, which can be used in land use planning and land conservation in this area.
Specific objectives were to determine the amount of land currently lost by water erosion and
estimate the trend of loss in the study area. Determine thénstestd of soil erosion in the

Ulza basin. To analyze the relationship between land erosion and land use in the project area.
Raise awareness among farmers, water users, national and local authorities of the importance
of applying best management pracsiceand payment for environmental services for the
economy and ecology of the area. The field work has focused on performing soil layer
deposition measurements at erosion monitoring stations, in order to evaluate the degree of
erosion by land use categorieg man. Based on the results of the measurements, we aim to
draw conclusions on effective measures to prevent this phenomenon.

Keywords: Forest lands, soil erosion, man and erosion, economic losses, sustainable
management of forest ecosystems

1. INTRODUCTION

Erosion is a major threat to soil resources in Albania, and may impair their ability to deliver a
range of ecosystem goods and services. Therefore, accurate data on soil loss are required,
especially in the light of predicted changes in climate patenotably frequency, seasonal
distribution and intensity of precipitation. Rates of soil loss differ between soil types and a
variety of landscapes and must be compared with natural rates of soil formation which can be
used as a basis for setting toldeasoil erosion levels. A modified definition of tolerable soil

erosion is proposed as o6any actual soil er o
more soil functions does not occurdé6, wctual
al |l recognised erosion typeso. The causes C

number of factors (Morgan, 2005) and the most significant are: soil erodibility or
susceptibility to erosive forces, as determined by soil physical, chemical aluodjital
properties (Czarnes et al., 2000; Doerr et al., 2000, Allton, 2006; Shakesby and Doerr, 2006),
erosivity or energy of the eroding agent, e.g. rainfall, overland flow or wind (Morgan et al.,
1986; Knighton, 1998); slope characteristics (Meyer.etal 19 7 5 ; D6Souza and
Wischmeier and Smith, 1978), land cover use and management (Gyssels et al., 2005; Zhang
et.al., 2007).

Soil erosion is a natural process, occurring over geological time, and most concerns about
erosion are related to aderated erosion, where the natural rate has been significantly
increased by human action. Soil erosion is considered as one of the major threats to
European soils, particularly in the Mediterranean a(€asnmunication on Soil Protectidn
ATowar dmatai cTh®trategy for S oln brderPto effectively i on o,
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formulate mitigation strategies and implement conservation measurements to counteract soil
erosion, it is essential to identify the hotspots and rating them based on the riskhevel.

are numerous studies identifying various factors contributing to erosion where land cover
change and land use are factors which strongly are affected by the mankind determining the
susceptibility to erosion. Moreover the conventional cultivation pegtespecially in the
agriculture lands which have a direct impact in the soil erosion may be modified and
mitigating their effect in a short period due to the application of the best cultivation practices
and crops planting. Thus soil erosion is congdesis the major form of soil degradation in
Albania inducing severe limitations to sustainable agriculture land use, pasture and forest
management.The average rate of soil formation in Europe is estimated at about 1.4
t/ha/yearnVerheijen et al., 2009 quoted by Panagost al. 2010). Thereforeany soil loss
morethanl.4 t/ha/yearcanbe consideredrreversible.In Albania soil loss ranged from 20 to

70 t/ha (WB, 2007) and these data may happen in individual storms in extreme events
(Morgan,1992). The Ulza watershed is prone to soil erosion and this phemoimes caused
irreversible consequences in the landscapeosion phenomenon is induced by the
combination of various factors. These factors are grouped together in several groups: climate
factors (precipitation, rainfall intensity, rainfall duration ashdtribution, wind); soil factors

(soil type, soil moisture, humus, litter layer, soil chemical compounds, bedrock); topographic
factors; watershed slope, watershed area, aspect, elevation, vegetation cover; hydrographical
factors; creeks density, wateo length; human factors; land use factddfza watershed
provides a wide combination of these factors because of the specific characteristics of this
entity. Qur aim is the analysis of such fact
estimatio of the erosion quantity depending on the land use in the Ulza watershed. In order
to have a clear evidence about the erosion and soil loss in the Ulza watershed the
experimental sample plots are located in various types of land cover and usage. Byhaisin
number of experimental sample plots and making a distribution in all types of land use and
possible combinations of such factors we aim to increase the accuracy of data about soil loss.
Monitoring of soil loss using runoff plots is considered esffctive allowing direct linkages
between land use, current management practices and their impacts on runoff and soil erosion.
Identification of the problems on land management practices especially on agriculture and
pasture will serve to take appropriateyentive measures to reduce soil loss by improving
management practices.

2. PURPOSE OF THE STUDY

2.1General purpose

The overall purpose of the study was to evaluate the degree of soil erosion in relation to
topography and vegetation in the Ulza basipravide quantitative data on actual land loss
and its trend, which can be used in land use planning and land conservation in this area.

2.2 Specific Objectives

A Determine the amount of land currently lost by aquatic erosion and estimate the trend of
loss inthe study area.

Determine the cost instead of soil erosion in the Ulza basin.

To analyze the relationship between land erosion and land use in the project area.

Raise awareness among farmers, water users, national and local authorities of the
importance ofapplying best management practices and payment for environmental
services for the economy and ecology of the area.

> >
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2.3 Study hypothesis
The study hypothesis is that current land use practices have a significant impact on surface
runoff and land loss irhe Ulza basin.

3. METHODOLOGY

3.1Experimental plots

For surface erosion and source monitoring we
surfaces (50 experimental plot§ome criteria were used to select experimental plots such
as: Type of land§round slope (in 4 classes2D%, 21 40%, 41 60%,> 60%);Type of land

cover based on the CORINE classification (forests, pastures, agricultural land, plantations,
orchards, bare soil, temporary forests, pastures with extensive vegetation damaged); Land
clearing; Land use; Climatic position; The length of the sléjm.each experimental location

a small meteorological station is established equipped with thermometer and rain gauge for
collecting data about temperature and precipitatiml erosion is a jcess based on the

type of terrain, the type of soil, rainfall intensity, form of land cover / use and practites
management (Renard and Foster, 198#)ce the Ulza catchment is characterized by a very
complex landscape configuration, the RUSLE modatwsed in this studyrthe Revised
Universal Soil Loss Equation (RUSLE) equation model enabled gross erosion (the sum of rill
erosion and interill erosion) to be estimated (Renard et al. 2011). This equation is given as:

A = R*K*LS*P*C (1)

where

A A - annual soil loss (t id year 1),

R- rainfall erosivity factor (MJ mm hdl H 1 y?),
K- soil erodibility factor (t ha h or (ha MJ mrt))
LS- slopelength factor

C -land use/cover factor

P -support practice factor.

> > > >

We also did thealculation of mean soil loss for each combination of land use and slope and
we found that degraded forests have the highest values of soil loss, followed by plantation.
Soil quality will be monitored in respect to pH, humus and nutrient cont€héssol and
sediment analyses will be performed in the Soil Labs in the Agricultural University of Tirana.
The chemical analysis will be carry out using standard methods given in the following table.

Table 1. Mean value of soil loss for each combination of lesedand slope

Land use

Inclination Degraded . Orchard/ Degraded Overgrazed
(%) Forest (F) Forests Iar?(;I((;) Plantation ?;)ure land pasture

(DF) ©) (B) (OP)
0-20 0.61 2.21 3.27 2.45 2.32
21-40 2.06 4.00 13.73 8.50 2.91 31.13 3.26
41-60 5.35 21.78 9.6 9.6
over 61 8.62 12.5 11.6
Average 4.16 12.9 8.00 8.5 2.7 16.7 8.2
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Table 2. Methods and standards used for chemical compound analysis

Nr. Analysis designation Methods

1 pH water/salt EN 15933:2010,

2 Humus ISO 14235:1998/2a1

3 Phosphorous Mehlich 3-Extrable Elements Soil Analysis
4 Potassium Mehlich 3-Extrable Elements Soil Analysis
5 Nitrogen S SH EN 14672: 2005

4. RESULTS AND DISCUSSIONS

We collected our results for a 10 month monitoring period starting freforuary to
December 2016. Our measurements for each sample plot are measured in milliliter and were
converted in volume unit per 1 ha unit area. The results of our study are presented in the
Table 3.The table show that existence of a common trend imead yield which shows that

soil loss is decreasing from bare land to forest land. These value highlight the importance of
vegetation or forest cover to reduce the soil I6as: calculations showed that the total land

loss for year was 723 192.5 tons,iletihe average value of land loss was about 6.2 tons / ha
for year.

Table 3.Sediments extracted from different classes of land use for 10 months

Land use Sediment volume (dftha)
Bare land 38.3
Arable land 16.41
Plantation 14.95
Overgrazed meadow/pase 6.92
Not grazed meadow/pasture
5.25
Forest 3.48

The economic loss caused by soil erosion was determined using the Replacement method
(Eswaran et al. 2001). For this purpose, data on the amount of sediment eroded at the Ulza
basin and the nutriemontent (NPK) of the sediments were used. The economic loss (EL) is
calculated by the formula:

EL=LN*PN (2
where:

A LN = Loss of plant nutrients (s)

A PN = Market Price for Plant Nutrients (US $/t). PN = PF/ NF

A Where:

A PF = Marlet price of fertilizers (US $ /1).

A NF = Nutrient content in 1ton of fertilizer (s)

To assess the degree of soil degradation by erosion by land use types, some properties of
eroded soils were compared with those of -eocoded soils considered as reference
Comparison of values of land properties with reference land data shows that the degree of
land degradation is higher than depositions.

120



F E T E C 24 International Symposium of Forest Engineering and Technologies
04-06 September 2019, Tirana

Table 4. Annual loss of nutrients from soils in Ulza watershed

N P K
Land use class
Tonne

Forest 1103.58 215.65 2159.09
Pasture 717.02 155.52 1123.38
Agriculture land 83.80 16.88 253.01
Bare land 0.36 0.11 1.01
Orchard/plantation 9.86 1.52 17.64
Degraded forests 1603.71 303.02 3550.42
Total 3518.32 692.69 7104.56

Loss of land affects the condition of agrituhl land and their productivityA significant
amount of chemical constituents are removed annually from the watercourse, reducing the
productivity of agricultural landTo increase the productivity of agricultural land, farmers are
using different fertizers every year to replace the chemical components removed by water
leakage and soil erosiomformation gathered from farmers shows that the amount of each
fertilizer used is increasing year by year. The value of the economic loss from erosion is
apprximately US $ 13.21 milliorand can be considered as an additional cost for agricultural
production in the study area.

5. RECOMMENDATIONS

5.1 Improving the current situation will require taking action

Planting with forest seedlings of surfaces, whichlze and under the direct action of the
process of surface erosio@ultivation of pastures with perennial vegetation to make erosion
less active and to use them effectiveliscipline forest cutting under the relevant law;
Completion of hydrotechnicaloostructions;improvement of field lands, rehabilitation of
drainage and irrigation works; Construction of dams on the sides of streams that receive large
tracts of land every year during the rainy seastonstruction of sewage systeRroviding
servicesfor the collection and transportation of urban waste that would limit their illegal
dumping; Keeping the environment clean from without criteria developments of businesses
and manufacturing activities. This problem is exacerbated by the lack of measufes by
local government to discipline theyvareness raising campaign for community residents on

a clean and welnaintained environment;lt should be emphasized that collaboration
between researchers, local decision makers and the community will grealitatéa the
improvement of the situation despite the lack of necessary financial means today, so it is
important to secure these funds; More friendly relationships and mutual respect between
nature and inhabitants should be established, as well as fygnszations, who will have
greater demands on the environment in which they work and live.
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Abstract

Forests have a multifunonal role, which is reflected in some direction as: biological:
timber, green biamass, fruit; ecologicakake part in driving cycles of carbon, water,
nitrogen, influence on climate, soil, air, water with its protective functions; social: a source
of income and services useful to man, the community living in its vicinity; aesthetic: an
integral part of the landscape, its corrective; recreation: tespatt more suitable for human
recreation; cultural: with the forest in many cases related histogadtiiral, religious,
archaeological affections; other functions: creates microclimates, reduces the speed of
rainfall, creates the conditions for the fauna living animals etc. but undoubtedly timber
production remains one of its primary functions and he present decad@&he study
undertaken by us has as its object an ecologicgironmental assessment of the forest area
harvested decades ago. More specifically, this study was carried out at FU Roepart

of Roves, with a total area of about 233da, of which 1 413 ha are forest area, of which
1374 high forests and 39 ha coppice forest. Years ago, in this FUE of Rove, one of the richest
forests in our country, exploitation works were initially applied by the Forest Harvesting
EnterpriseFHE Pogrdec and then by FHE Gramsh.

Keywords:Forest harvestingEvaluation, Forest ecosystems, Regeneration, Rove

6. INTRODUCTION

The importance of forests for biological diversity, stonber products, cultural values and
environmental services is now recognizedrldwide, and as a result forestry has become a
more complex, more demanding discipline.(Dycastra and Heinrich, 1996drder to
increase more and more eficasity of the different ways used in forest ecosystem management,
in the last decades harvestipgocess and operations has evolved in the directions for to
optimize an economic harvesting, sustainability of the forest management as well as with a
lower cost for intervenes and services application on forests management, with main aim of
finding most apropriate ways which gives maximum benefits to betlior nature and
community/society.The aggregation of all operations, including -pegvest planning and
postharvest assessment, related to the felling of trees and the extraction of their stears or oth
usable parts from the forest for subsequent processing into industrial products. Also called
timber harvesting. (Dycastra and Heinrich, 1996).

Forestry harvesting activities are categorized grouped in three phasesar®sting,
harvesting and pdtisharvesting. The first phase: Pmarvestng is very important, and
generally started from harvesting planning. Years of planning go into deciding when and
which parts of the forest will be harvested and how this will occur, all to ensure that these
activities are carried out in a manner consistent with protecting social and environmental
values.\Wellburn and Kuhlberg, 2010Jndoubtedly, in the prbarvesting phase, the
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planning component of exploitation is very important, and the last decades are seen in a
broader sense, namely in terms of forest ecosystems or larger territorial units such as a
watershed where the forests are includedp, planning of timber harvests is one part of
overall forest management planning, which is itself a component of coemnzigl lanelse
planning.( Dycastra and Heinrich, 1996).

Second phase, Harvesting, also is perhaps the most complex phase, which is very complex,
and ultimately has to do with technologies used for harvesting timber, and more specifically
with forest uilization technology, harvesting technology. Harvesting techneltiggystudy or

use of scientific and engineering principles in harvesting. Forest harvesting practices, the
term refers broadly to the equipment and techniques, planning and control megfesjol
scientific knowledge and engineering principles, education and training, and practices that
contribute directly or indirectly to the success of harvesting operations (Dycastra and
Heinrich, 1996). Harvesting is the method of removing products fréomeat to make room

for a new generation of tre@dutto et al., 2016).

And the third phase, which is referred to by different researchers as harvesting assessment,
which has a broader meaning, or by other researchers is referred to aphaseilof ts

process termed PeBtvesting.A harvesting assessment is a systematic check undertaken to
determine the degree to which a harvesting operation has followed the harvesting plan and
met its stated objectives while complying with established standarpsactice. Dycastra

and Heinrich, 1996 So, an evaluation of the forest exploiters is concerned with specifying,

all the operations of the technological exploitation process, how they have been carried out in
relation to the planned objectives relatingthe technical, economic, and so much more
environmentally friendly. So this evaluation can be done at the time the harvesting process is
applied, or when this process is completed, such assessments may be undertaken while the
operation is still under wayin-process assessment) or after its completion (postharvest
assessment)Dycastra and Heinrich, 1996].he forests wealth in Albania is considerable,

with about 1 052 252.8 ha of forests with a volume of stands of about 51 890 000 m3, and in
total there ee many forest areagith timber production functioMEFC, 2016)

2. MATERIAL AND METHODS

The study undertaken by us has as its object an ecolegicabnmental assessment of the

forest area harvested decades ago. Gramshi region, which is locdtedautheastern part of

Al bani a, for its geomorphologic conditions,
This region has a forest fund of 36,872 ha and together with pastures around 56,49t ha (MG
FSS, 2019).

More specifically, this study &s carried out atdfetsUnit Eeconomy (FUE)RoveGribe, part

of Roves, Figure 1 with a total area of about 2 343 ha, of which 1 413 ha are forest area, of
which 1374 high forests and 39 ha coppice foffdfiFUER, 1985).Years ago, in this FUE of
Rove,one of the richest forests in our country, exploitation works were initially applied by the
Forest Harvesting EnterprigeHE Pogradec and then by FHE Gramsh.
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Figure 1. Map of Forest Unit Economy Rove, Gramsh

Methodology used in this study considerethsaaspects like:
- forest Management ways in Albanian
- harvesting methods and systems used in Albanian
- forest situation after harvesting operations in the forest are in Albania.
- a post harvesting evaluation in different unit forest economy
- Collectthe data for the stand elements
- processing the data collected.
- conclusions and recommendations.

3. RESULTS AND DISCUSSION

The forests wealth in Albania is considerable, with about 1 052 252.8 ha of forests with a
volume of stands of about 51 8000 m3, and in total there are many forest areas with timber
production function(MEFC, 2016).Gramshi region, which is located in the southeastern part

of Al bania, for its geomorphologic condition
This region has a forest fund of 36,872 ha and together with pastures around 56,491-ha (MG
FSS, 2019).

In the past, at several Forest Unit Economy (FUE) of Gramshi region as:GQrivege Holte
Lukove, Bulcari Oak, Vidhasskenderbegas, Sogore, Gramshe, Paocan, Prrenjagaterlis,
LubinjeeT u nj e, -SDitaetczagezapplicated harvesting operations for wood and timber
material. In too much FUE is interfered with harvesting for firewood, because large areas in
this region are covered withrbutus unedaok-ollowing the moratorium imposed in recent years

to limit forest harvesting, harvesting works are again applicated for to meet the needs of
firewood populations.

The study undertaken by us has as its object an ecolagigabnmental assessment of the

foreq area harvested decades ago. More specifically, this study was carried out at FUE Rove
Gribe, part of Roves, with a total area of about 2 343 ha, of which 1 413 ha are forest area, of
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which 1374 high forests and 39 ha coppice for@dPFUER 1985).Yearsago, in this FUE
of Rove, one of the richest forests in our country, exploitation works were initially applied by
the Forest Harvesting EnterpHB&lE Pogradec and then by FHE Gramsh.

In the study are collected data on the surface/parcels of this ém@sdmy that are harvested
decade ago related to such elements as; installation of new generation, seattimgity,

age, height, diameter, soil erosion phenomena, natural proportions of forest kinds, situation of
auto forest roads within the forestomomy, former tractor track/roads, roads of timber
transportation by hands, by sliding/rolling them, animal roads/traces for timber
transportation, ex points to collect timber assortments during harvesting process, situation of
biodiversity, flora, faunara up to the need for care and services as silvicultural services etc.
But more specifically, from the assessments and observations made in the field, we provide
below (Table 1) some data from field observations of the new genera, at FUE Rove part, as
well as some views of this generation (Figure 2) installed in this forest economy in naturally
way.

W

Figure 2. Some views from the new naturally generation installation in the FUE Rove part
Gramshi region (Photo by H.Haska, 2019)

126



F E T E C 24 International Symposium of Forest Engineering and Technologies
04-06 September 2019, Tirana

Table 1. Da in relation of new regeneration situation in FUE Rove part

There is a good uniform distribution across the surface studied in tt

where graminacs predominate.

1 Distribution Uniforme seedling study, with very few exceptions on small surfaces.
As aresult of station conditions, cuttings intervenes , and years of
2 Height Average 65 to 300 cm seed production, an acceptable differentiation in seedling height is
observed.
<1 | Average circumference at the 6 to 20 cm Similar comments and for Average circumference at the neck of the
neck of the seedling seedling
Forest kind composition Beach + Fire, etc. The presence of the Mountain Maple as well as other woody and
shrub species is noted
n Health situation Very good The health condition 1s very good.
Damages from harvesting S From forest operations the damage to the seedlings 1s of negligible
operations character.
Damage from grazing R No significant grazing damage.
I Damages from other causes i Fire in the forests a little, cut down branches for livestock
n Vegetative accompaniment Yes, present From the herbaceous world one can see a series of associations

IN

. CONCLUSION AND SUGGESTIONS

In the forest ecosystems of Gramshi Region that are harvested decades ago, from the field

observations a favorable situation is observed-pastestingrelatedto such elements as;

installation of new generation, seedhngiformity, soil erosion phenomena, natural

proportions of forest kinds, situation of auto forest roads within the forest economy,

former tractor track/roads, situation of biodiversity, fldeajna and up to the need for care

and services as silvicultural services etc.

- Protect forest regeneration them from overgrazing

- Forest infrastructuré should be maintenance and disponible all year season

- In the Rove forest economy, can and must planraalized different cultural and services
in specific clusters.

- Importani to application silvicultural works as thinning in different forest area etc.

- In any areas where seedling has not yet been installed, seed spread can be applied in
winter or planted with squares or gradients

- Especially during the summer period it should be kept under constant surveillance by
sensitizing the inhabitants of the region about the risk of falling fires.

- In places where there is accumulated and decomposed waste, Wk recammend
opening ditches around them in the summer

- To favor and preserve specific or industrial species such as for example, maples, fraxinus
etc.

- So, have high BD, wild habitats, good conditions for conservation and addition, as

vegetation and florand wild animals and poultry, birds.
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Abstract

The noise is a kind of environmental pollutions that affects human health and decreases
performance of @ople, education, and home life. Harvesting activities in forestry are one of
working environments where noise effect is very intense. Noise is an element of
environmental pollution that is effective on human health and needs to be controlled. To
evaluatethe noise effect, maps of noise propagation are used. The noise map is defined as
numerical model of noise sources. The changes in sound level determined by measurements
in certain points are shown in noise map. Noise maps are used in calculation ot averag
sound level if it is within acceptable limits and in determination of risky areas where
employees are adversely effected. Compatéed systems have been used in modeling noise
propagation in recent years. SPredlS is free program developed to estienacoustic
effects of anthropogenic noise propagation and adapted to ArcGIS software. In this study, it
was aimed to introduce SPreABIS program that can be used to model noise propagation
caused by mechanized harvesting equipment. In addition, mainrdfaatfecting noise
propagation in forest (elevation, land use type, temperature, humidity, wind direction and
intensity, climate and weather conditions) were evaluated.

Keywords:Forest harvesting, Noise propagation, Noise map, GIS

1. INTRODUCTION

Technobgical innovations, industrial developments and urbanization have made numerous
important contributions and conveniences to human life, but also brought some negative effects

on natural resources and ecosystems. Environmental pollution such as air mpoligtier

pollution, soil pollution and noise pollution are the most important problems. Anthropogenic

noise pollution, which is an important element of environmental pollution and an increasing
problem in our lives day by day, consists of vehicles usethnid, sea and air traffic,
construction equipment, electrical machinery. The number of vibrations of sound per unit time

is the frequency of the sound and its unit is hertz (Hz). The hearing range of the human ear is
between 20 and 20000 Hz, and the mashfortable sound frequencies are between 200 and
4000 Hz (Yél maz, 2007) . The factors affecti)
sound source, the absorbance of the sound environment, meteorological parameters
(temperature, wind, air movementt)e absorption of the ground, the presence of forest and
woodl and areas and natur al and/ -weightedrsaundf i ci al
pressure level (dB or dBA) is the sound pressure unit in which the medium and high
frequencies to which tHeuman ear is sensitive are particularly emphasizedei§hted sound

levels are the most commonly used in noise control studies. Unwanted and disturbing sounds

are called noise. Noise affecting human health physiologically, physically and psychologically

is an environmental pollution that reduces the performance of people in work environment,
education and home life. Scientific studies conducted in this area show that more than 20% of
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the world's population is exposed to aboeemal noise levels and appimately 60% of the
European population is exposed to high noise levels throughout the day (Rivas et al., 2003).
Table 1 shows the negative effects of noise levels on people.

Table 1. The negative effects of noise levels on people (Kurra, 1991)
Degree Value dBA  Effects
1 30-65 discomfort, anger, sleep and attention disorders
2 65-90 increase of blood pressure, the acceleration of the heartbeat and
respiration
3 90-120  headache
120-140  permanent damage to the inner ear, balance disorders
5 =140 severe brain damage

I

2. NOISE EFFECT IN FOREST OPERATIONS

Production in forestry is one tiie working environments where the noise effect can be very
intense. Depending on the difficulty of the work and the type of equipment used, the effects of
noise to forest workers and operators vary (Serin and Akay, 2010). The most commonly used
equipmentn forestry studies in Turkey is the chainsaw used in the cutting of trees, delimbing
and bucking in the production of forest products. Previous studies have shown that the
chainsaw is one of the most critical equipment in terms of noise level. In acstadiycted by

Serin and Akay (2008), the noise level caused by the chainsaw was analyzed by making close
and distant measurements {d® m). According to the results, the average noise level was
measured as 83.19 dBA in close measurements and 73.91 dBaier measurements. The
maximum noise level (93.60 dBA) was obtained at close measurements.

Studies on the effects of noise level have shown that noise level of 80 dBA and lower may not
cause significant problems on worker health and the effect of caimsbe prevented by using

per sonal protective equipment (G¢gvercin and
level is defined as the warning limit, while 90 dBA and above is defined as the hazard limit
containing risk. 85L15 dBA noise level leadso tphysiological and psychological health
problems, while 115 dBA or higher noise level cause permanent hearingPlolss and

Ker ékkaya, 2004) . The noise generated duri ng
areas as well as the operator. High noise levels cause cycle change and deterioration of animal
life (Shannon et al., 2016). The increase in noise Euetes significant problems especially on

bird species and negatively affects the hatching success during the reproduction period (Kleist
et al., 2018). In studies examining the effects of noise on birds, noise levels above 45 dBA have
been reported to att reproduction, stress hormone levels and species richness in birds
(Shannon et al., 2016). In addition, the noise originating from the noise source and the regions
where the natural noise difference in the environment increases to 20 dBA and above are
defined as critical areas for bird species (Proto et al., 2016).

3. MODELING OF NOISE PROPAGATION

Noise, like all other environmental pollution elements, is an environmental pollution element

that has an impact on human health and needs to be contidisg. maps showing noise
propagation are used to evaluate and control the noise effect. Noise map is defined as a
numerical model of noise sources (Probst and Huber, 2003). Noise maps are used to calculate
average sound levels, determine whether souralslewe within acceptable limits and identify
risky areas where employees are adversely a
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noise sources and levels in an environment provides important information for determining the
effects of noise pollutionrodifferent species and ecosystems (Keyel et al., 2017).

SPreADGIS (System for the Prediction of Acoustic Detectability) is a free software developed

to predict the acoustic effects of anthropogenic noise emission. SFeE&ADas been adapted

to the Arc5IS software environment using ModelBuilder and Python algorithms. SP&AD

is designed to model how noise is propagated in forests and other natural ecosystems. In the
calculation of noise emission, wind and atmospheric effects, soil and vegetaticis affe

sound source characteristics are evaluated. Unlike other commercial software that measures a
single sound level (Aveighted sound level) whose frequency spectrum is set to the human ear,
the SPreARGIS software considers the diffusion of differér@gquencies in space during the
calculation process. This is particularly important to predict the effects of noise on wildlife as
different species are affected by noise at different frequencies (Reed et al., 2009).

3.1. SPreADGIS Noise Propagation Modé

The noise propagation map of the work area can be developed with the help of SH&AD

order to reveal potential noise effects on the operator, other workers in the production area and
bird species during the production works by using the noise svdereved from the machine
measured by the noise analysis. Using SPreAB, noise from a specific point, line or
polygon can be calculated for the 1/3 octave frequency band and a map of noise propagation in
all directions can be generated. The SPre&iB installed as an extension to the ArcGIS
program takes six emission factors into account to calculate the spatial propagation of noise.
Figure 16 are sample maps showing the effect of these factors in the SIBEAD
environment (Reed et al., 2009).
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3.2. Database Development

Before running SPreAIsIS, the data sets required for the model should be provided and some
parameters must be determined by field measurements. The data in the database include the
location of noise sources, characteristics of noise sources, coverafge ofotel, Digital
Terrain Model (DTM), land use type map, climate parameters and natural noise level in the
environment. The noise source file can be developed to represent the locations in the SPreAD
GIS database where noise is propagated within the packs The working area can be
divided into grids.The center point of the grid are recorded in the noise source file in the
SPreADGIS database as the noise source location. Considering that several operators work
simultaneously, noise propagation caldolas should be made by taking adjacent grids into
account at a time. SPreAGIS produces the noise emission map in raster data format with a
resolution of 30 m, and the final noise emission map considers the value of the combination.

Various characterigts of the noise source should be defined. SPr€AD allows the user to

select from the noise level data of the engines of different machines installed in the database
(Martin et al., 2005). On the other hand, when users want to use their own data ¢ want
develop a noise propagation model for machines that are not in the database, the data of some
characteristics of the noise source (1/3 octave frequency band, noise level, distance between
noise meter and noise source) must be defined in the systenmoiBkelevel valuesrising

from the machine for 500, 1000 and 2000 Hz of 1/3 octave frequency bands should be
considered. The reason why these three bands are selected is that many bird species along with
humans are sensitive to noise in the 500, 10@D2000 Hz frequency range (Delaney et al.,
1999). Another characteristic of the noise source is the distance to the noise source during
measurements. In SPreABIS environment, the noise source distance can be defined by the
user to the system. In thisusly, since the noise meter is planned to be placed as close to the
operator's ears as possible, the distance from the noise source will be 0.30 m.

In SPreADGIS, the coverage areathie model represents the spatial coverage determined for
noise propagation analysis. The pattern coverage area is generally in the form of a polygonal
polygon, but can be of any size or shape. As the coverage areasi®r processing time
increases in SPreAIS (Reed et al., 2009). In order to evaluate the effect of land structure on
noise propagation during the process of the model, the Digital Terrain Model (DTM) of the
study area should be prepared. The DTM shaolder the coverage area expressed in the
above section and the cell size should have a resolution of 30 m. Within the scope of this study,
DTM of the study area can be developed by using contour map. In order to evaluate the impact
of the existing land se type on noise propagation in SPre@5 model, land use type data

layer (30 m) should be prepared. In Turkey, stand type map can be obtained from Forest
Enterprise Directorate to produce land use type data layer. Each land use type can be converted
to the land use types defined in SPre@I5 environment (Table 2).

Tablo 2. Land use types definedSRreADGIS tipi
Land Use Types  Symbol

Coniferous CON
Broadleaves HWD
Range HEB
Shrubs SHB
Bareland BAR
Water WAT
Settlements URB
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In the modelling oihoise propagation using SPreARIS, it is necessary to provide data for

some climatic parameters for the day and season when land measurements are made. These
climate parameters; temperature (AC), rel at.i
speed (km/h) and seasonal conditions. The model also has a list to define the seasonal
conditions, from which the user can select the seasonal condition that best represents the status

of the measured ti me. Some of ctahen ssaammmmemrald af
Aiclear, calm winter dayo, niclear, windy summ
cal mo, Acloudy and windyo. In the field, a mi

and direction can be measured using a portableheratation. Seasonal conditions should be
determined and recorded at the time of measurement in the field.

In the final stage, the noise conditions in the working area are to be defined and thus the areas
in the model where the noise from the machine mameard at different frequencies can be
determined. In this context, ambient noise level vatuggested by the system can be entered

or used in special valueseasured by the user. If ussyecific ambient noise measurements are
preferred, it is neessary to measure the ambient noise level for all of the different 1/3 octave
frequency bands evaluated under SPre®lS or for target frequency bands. To determine the
natural noise level in the environment, three repetitive noise measurements caforipeeder

for each land use type for a period of five minutes during which the machine is not operated
and no noise source is active in the environment.

3.3. Generation of noise propagation maps

In SPreADGIS environment, a spatial propagation model of apibhgenic noise can be
developed by considering six noise emission factors and three frequency bands (500, 1000,
2000 Hz). As model outputs, maps showing noise propagation in raster data format should be
produced. Noise emission maps can be developed & Bt vals. In the final noise emission

maps, the combination giving the highest pixel value among combinations for each pixel
should be considered. By calculating the projected noise emission around the noise source, the
noise exposure of the personnebrking around the noise source can be determined. By
calculating the difference between the noise from the noise source and the natural noise levels
in the environment, the areas where the noise emitted from the source is likely to be heard and
the areas Were the bird species in the area can be affectecdbeatetermined. The noise
propagation map to be developed and the map of the bird breeding #neasté& should be
overlapped and the effects of the noise generated by the machine on the bird species can be
evaluated. Areas where noise levels above dBA and above determined to affect
reproduction, stress hormone level and species richness in bird species will be determined. In
addition, the noise originating from the noise source and the regions where the natural noise
difference in the environmentxeeeds 20 dBA and critical for bird species should be
determined.

4. CONCLUSION AND SUGGESTIONS

In this study, the map of the noise caused by the forestry machine on the operators and other
forest workers was evaluated. The generation of noise propagadip by using SPreAGIS

software was introduced based on the noise effect on the forest workers and birds species.
Using the noise emission map, the effects of topographic, ecological and climatic factors on the
noise emission from the machine can beleatad and ergonomic methods and technical
solutions can be proposed to minimize the effects of noise on the operator and other employees.
In addition, the possible effects of anthropogenic noise propagation on wildlife species (birds)
can be investigatedsing the noise propagation map. If the noise level caused by the machine
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exceeds the critical values the bird species living and breeding areas in the field, operational
measures to be taken to minimize noise damage (production schedule planmniogriatep
machine selection, appropriate working hours, working methods, etc.) should be implemented.
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Abstract

Farm tractors working in forest works have been used in forestry works by modifying them in
some industrial estaBlhments in Turkey. During the winching operations, farm tractors have
been used for cable haulage and skidding of the harvested materials on relatively flat forest
areas while forest tractors (such as MB Trac 800) have been used for heavy and bulky logs,
stems and whole trees cut from mountainous and steep sloped terrain conditions in Turkey. The
aim of this research is to determine the working conditions and to calculate the productivity of
Branson 6530 farm tractors in pure Fb{es nordmannianaoress in Daday in Kastamonu,
Turkey. During the research, the tree length harvesting method (trees are felled, delimbed and
topped and logs) was used. All the tree length harvested materials with an average diameter of
17 cm and an average length of 28 m weaialed from their respective stumps to the uphill
landing areas. The hauling distance was ranged from 10 m to 70 m from felling area to the
forest road side landing place. Time analysis and other measurements was realized while the
farm tractor was haulinthe harvested materials in pure Fir Stands. As a result, the productivity
and the cycle time prediction model were offered by using measured depended and independent
variables for the Branson 6530 farm tractor.

Keywords:Farm tractor, Cable haulage, Tingudy, Productivity

1. INTRODUCTION

After the motormanual tree felling operations in practice in Turkiéngre are two stages for

the transportation of the harvested wood materials from forest. The first one is the primer
transport which is to transportet from the place where it was originally cut down to main

storage area. And the second one is named as seconder transport that is to transport the
harvested products from the stacked or main storage areas to trading storage and factories
(Karaman, 1997¢aj | ar , 2016). The primer transportat|
time consuming and dangerous in the steep terra terrain conditions.

Several classes of primer transportation systems are commonly recognized as: ground
skidding systems, forwardersable systems, aerial systems, draught animals and the other
extraction systems such as manual, pitsawing, chute, winch truck, water (Heinrich, 1995). A
harvesting system refers to the tools, equipment and machines used to harvest an area. The
individual components of the system can be changed without changing the harvesting
method. A typical cuto-length logging system could employ a eyp harvester which

fells, delimbs and bucks the trees right in the stump area, and a forwarder to carry the
pulpwoad and logs to roadside. With the tde@gth method a common system would include
motormanual (chain saw) felling, delimbing and topping, tierggth skidding to roadside,

and roadside slashing. A typical harvesting system used in full tree harvestilthimcdude

a feller buncher, grapple skidder, stroke delimber and slasher-{{yRL

135


mailto:*scaglar@kastamonu.edu.tr

F E T E C 24 International Symposium of Forest Engineering and Technologies
04-06 September 2019, Tirana

There are tree harvesting methods in practice in Turkey. The first one is tteelength

(CTL) methods in which trees are felled, delimbed and bucked in the stum laeesecond

ona is the Full Tree Harvesting (FTH) in which trees are felled and transported to roadside
with branches. And the last one is the Tree Length Harvesting (TLH) in which Trees are
felled, delimbed and topped. Within these harvesting methodspase common method is

CTL in steep terrain condition in Turkey.

In Turkey, the mechanized primary transportation machines are; the farm tractors, the forest
tractors such as MB Trac 800 and 900 and the cable yarders such as Koller K300, Urus Mili
and Gatner (Figure 1). Despite the increasing popularity of industrial forest equipment,
intermediate harvesting technology is still widespread whereverinomstrial private
forestry is prevalent, in both the developing and the developed countries (Magagaditi

2016). For example in Turkey, the usage of the wiaghipped farm tractors increased in the
primary transportation in last decades. Because of the high investment and purchase of
sophisticated forest machines (such as skidders, forest tractors}equipped farm tractor

is a common solution for the forest on flat terrain condition.

Flgure 1. The common mechanlzed prlmarytransportatlon machlnes in Turkish forest

There are two common methods to perform skidding ¥eitm tractors; winch and grapple.

The grapples are used to skid logs only on level grounds since the farm tractor has to drive to
each log. The farm tractors attached with a winch system can skid logs downhill, up to 25%
ground slope. The winehttached drm tractors are used for uphill extraction of logs for
distance of 30 m to 50 m (Akay, 2005).

This farm tractors are purchased by forest villagers to use them for the utilizations of both
agricultural and forestry. Especially, these tractors have beehitishe forests with partially

flat terrain, both with cable cranes, and directly on the ground on skidding roads by carrying
harvested tree materials. Mostly forest villagers and rarely forest contractors have been
carried out timber harvesting operais in Turkey. The constitution, forestry laws and
regulations dictate that all forest works should be realized by forest villagers or their
cooperatives nearest to their workplace.

The work productivity of the tractors depends on various ecological $aatat their positive

and negative effects. There are some factors that have impact on productivity, these factors
can be classified as machine and equi pment ¢
weather conditions and the experience and skills ofrthehine operators (Gullberg, 1995;

¥zt er k, 2010; ¢cajl ar 2016) . The objectives
consumption of the cable haulage and skidding, to calculate the productivity of the Farm
Tractor (Branson 6530), and to offer a puretstiihe prediction model by using measured
depended and independent variables during the primer transportation of raw wood materials

at mixed stands in Kastamonu RDF in Turkey.
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2. MATERIAL AND METHODS

2.1. Material

Thi's study was C 0 n dsu Didtrietdin  DadayKaBtanohué Rlegigna For e
Directorate of the Forestry (RDF) (Figure 2). During the research wagoipped farm

tractor (Branson 6530) was used in study area for the primary transportation of manually
felled raw wood materials (Table 1).

The stand type of the research area where primary transportation realized is the mixed forest
stands of fir and pine. This part of the fo
Forest District management plan. The average ground slope of the opena#®rwas
measured as 45% and the altitude of the area was the 1400 m. In wiev of the forest roads, the
forest road density was 16 m/ha while forest road spacing was 625 m at study area. At the
research area, the ground flora percentage was 15% on calihg hane.

The operated farm tractor (Branson 6530) has 1 cable hauling winch (drum). The cable length
of this winch was 100 m. There were 2 workers who is worked simultaneously with the
modified farm tractor at harvesting area. One of these workerkeddor attaching and
untying of cables, the other was machine operators. During the primer transportation, winch
equipped farm tractor stopped on the forest road or skid trail and it used its winch to drag the
logs to the roadside.

BLACK SEA

AMASYA RDF

ANKARA RDF

Figure 2. The location of the study area in Kastamonu RDF

Table 1. Technical specification of tBeanson 653@arm tractor

Features Name

Branson 6530

Machine power
Engine type
Cylinders
Cylinder capacity
Transmission type
Fuel capacity
3 Pointhitch type
Number of gears
-Forward
-Backward
Cable diameter
Cable length
Tire Size
-Front
-Rear

65 HP (48,5 kW)
B3.3 NA

4

2347 cmj
Synchronized
90,9 It

Cat ll

24
24
12 mm
100 m

11.220
14.930
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2.2. Method

To calculate the operating efficiency rthg the primer transportation, the workplace
conditions (independent variables) and the time (dependent variables) measurement was
realized (Table 2). During the cable hauling of the harvested material, the repetition time
measurement method was used #&iculate the efficiency of farm tractor for the whole

working day. Analysis of steprise regression and bivariate correlation were used to find the
ctime consumption prediction modeleée by using

Table 2. Measured dependamtd independent variables
1. Dependent work cycle variables: 2. Independent variables
T1: Preparation time on skid roaiTAT: Total Active Timewith TDT X1: Cable haulage
T2 Walking time to load from  TDT: Total Delay Time including  distance

roadside unexpected time consumptionXz: Diameter
Ta: Hooking time PCT: Pure Cycle Time (TATDT)  Xa: Length
T4 Haulage time of loaded hook Xa: Volume (per cycle)

Ts: Unhooking time

3. RESULTS AND DISCUSSION

In this study, the cable haulage direction: was frdawnhill to uphill during primer
transportation in harvesting area. To identify the average work cycle time, 35 cycle time
measured for the winching operations of the Bronson 6530 farm tractor.

During the cable haulage operation, 2 workers were empldyed of worker was tractor
operator, the other was choker setter. Some of the independent variables that affecting
working performance were measured. Three of them were measured as; ground slope 45%,
slope of skid road 15% and the average cable haulaggnde was 37.14 m (Table 3).

Table 3. Descriptive statistics of the independent and dependent variables
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Maximum 70 21 38 1,04 242 328 040 947 0,25
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The highest rate of the within the 4Paithee Cycl
|l oaded hooko with its rate 60, 3%. And) @ he se
with its rate 18,5% (Table 3). Average productivity of the farm trastas calculated as for

both Pure Cycle Time 5,21 minutes/cycle and for Total Active Time 6,52 minutes/cycle for

given working conditions at harvesting site (Table 4).
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Table 4. Average productivity of the farm tractor

for Pure Cycle Time For Total Active Time
(5,21 min.shif") (6,52 min.shift)
Productivity of the farm  m?® shift * 0,618 0,618
tractor m°.hour™ 7,12 5,69
m°.day™ 56,93 45,50

All data were analyzed using SPSS statistical software. The correlation analysis between
variables wasconducted both for Pure Cycle Time and Total Active Time to build a time
prediction model. It was found a positive correlation between Pure Cycle Time (PCT) and
cable hauling distance ¢Xsignificant (P<0.01). In addition to distance, there is a positive
correlation was found between PCT and length of log} gignificant (P<0.01). However, it
found that a positive correlation between Total Active Time (TAT) and the DistangéofX

the significant (P<0.05) level (Table 5).

Table 5. Correlations valudsr dependent and independent variables
Independent variables

Dependent variables

Distance Diameter Length Volume
Pure Cycle Time 0,826** 0,307 0,036 0,353*
Total Active Time 0,719** 0,166 -0,038 0,180
Haulage Time 0,863** 0,076 0,137 0,182

**Correlation is significant at the 0.01 level,*Correlation is significant at the 0.05 level

Multiple regression analysis were realized to offer a time prediction regression model
between dependeiridependent variables. During the regression analysis, theV@&ep

regression was preferred to show the dependent variables' effectiveness on the Pure Cycle
Time (¥zdamar, 2002) . As it seen coyfpmselatio
main independent variable that explain 68%ig(re 5. This model wasffered at 99%

significant level.

Pure Cycle Time = 0.532 + 0.126X (R?=0,682 and Std. E = 1,37)

Il n this regression model, i ndepewhdtemat vaxplad
68% of the Pure Cycle Time (PCT).
12’00 y:0,532" O,lZBXl
10,00
€ 8,00 Rjo.= & 8
[} " * ’ :
£ 6,00 s @
= - ’ L b
£ 4,00 s §¥.8%
n = 4
2,00 o487 ¢
0,00
0 20 40 60 80

Hauling Distance (m)

Figure 5. Plotting the relation between Pure Cycle Time (PCT) and cable hauling distance
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4. CONCLUSION AND SUGGESTIONS

In this study, the independent variables was measured and evaluated for the statistically.
Nevertheless, the productivity resulise similar to the other studies that are realized by
tractors. To get more accurate regression model, same research should be realized in different
harvesting areas where have different working conditions by using the farm tractor (Branson
6530). The madhe maintenance must be done in time, and spare parts of the farm tractor
should be available at the harvesting area. During the harvesting operation work safety of
both machines and personals, environmental protection and work efficiency should be taken
as a priority. Healthy and safety working conditions should be provided for the forest workers
at harvesting areas.
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Abstract

In forestry applications in Turkey, foreshterprise depots (FEDs) are permanent main places
where forest products such as logs and round timbers are stored and presented for sale to the
market. The principal functions of FEDs are receiving, classifying, protecting, preparing of the
forest produts for the sales and tracking the stock movements of them. According to
Communi qu® No 288 on the Production of Funda
Directorate of Forestry in Turkey, it is obligatory that stocktaking two times in a year in FEDs

in order for tracking and controlling the stock movements. The usage possibility of Unmanned
Aerial Vehicles (UAVSs) in tracking stock movements in FEDs have not been studied yet in the
current literature. This study aimed to test UAVS in determining velainround timber
stowages inside a FED named " G°I| ", | ocat ed i
flight was conducted and volume of round timber stowages was calculated from point cloud,

and compared to stock records for validation of UBdsed masurements. UA\based

volume measurements of the stock were quite compatible with available stock records. This
study concluded that UAVs could be used in tracking stock movements in FEDs in an effective
way.

Keywords:Forest Enterprise Depots, Forestd®uct, Stock Movement, UAV

1. INTRODUCTION

Forest enterprise depots (FEDs) are areas for potentially large volume of forest products such

as logs and round timbers to be stored and/or handled prior to transportation to processing sites

or other intermediat@and final locations. The principal functions of FEDs are receiving,
classifying, protecting, preparing of the forest products for the sales and tracking the stock
movements of them (G¢gm¢gkkaya, 1978) . The fo
interim depots is receipt in accordance with the shipment scrip. Forest products delivered to
FED are then classified by taking into consideration tree species, dimensions and appearance
characteristics (Kant ay and K° s eermingtl Ob§ 9 ) . T
considering market conditions and the clients. In addition, the type, class and quantity of whole
forest products in FED should be known and thus, tracking the stock movements of them are
quite importah  ( G¢ m¢kkdAgaprdP@g)t o Communi qu® No 28
Fundamental Forest Products published by General Directorate of Forestry in Turkey, it is
obligatory that stocktaking two times in a year in FEDs in order for tracking and conttbéing

stock movements.

Small Unmanned Aerial Vehicles (UAVS) in remote sensing applications continue
progressively to get importance in scientific and practical areas as an alternative remote sensing
platform (Wallace et al., 2012; Nebiker et al., 2008)d/an a new photogrammetric
measurement tool (Eisenbeiss, 2009). The use of UAVs in forestry application have been also
increasing since they offer a more eeffective solution to image capturing and processing in
medium and smaliscale areas. Also, thegn provide higher resolution images compared with
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conventional aerial and satellite photogrammetry (Zhang et al., 2016). The use of UAV in
forestry studies can be summarized as (1) the estimation of dendrometric information, (2)
classification of tree szies, (3) the determination of forest spaces, (4)-fpesbbservation

and measurements, (5) forest protection and health cartography, and {Barpest stand
damages (Torresan et al. 2017). But their usage possibility in tracking stock movements in
FEDs have not been studied yet in the current literature. In the present study, it was aimed to
determine volume of round timber stowage inside a FED by using UAV technology.

2. MATERIAL AND METHODS

Il n this study, a FED nameidct" g°D¢zcel,ocNW e u ri
selected for determining volume of round timber stowage with UAV. The location map is given
in Figure 1. I n this study, one UAV flight v

round timber stowage was calculated from higbolution UAV data. The main steps of the
workflow of the UAV-based image acquisition can be categorized as follows Xjiteff
preparation, 2) osite preparation and image acquisition, and 3)-postessingThe offsite
preparation included collectindata about the area and planning the UAV flight. The UAV
flight mission was prepared by using Universal Ground Control Software (UgCS) version
2.13.519. Orsite preparation and image acquisition stage includes flights and field works.
Ground control poirg (GCPs) were surveyed in centimetre accuracy (<3 cm). The UAV flight
mission was conducted using an-tfé-shelf platform called DJI Mavic Pro which has an
integrated CMOS sensor with a resolution of 12 MP. Post processing includes applying the
SfM algoithm to generate the DSM and orthophoto, using Agisoft Metashape Professional.
Calculation of stock volume in the FED was made in several steps. The basic input used for
calculation of stock volume is dense point cloud. Firstly, points in the dense olcateéd
outside of the FED area were removed manually in order for decreasing number of points for
faster analysis (Figure 2).

Zonguldak

i

BN A s, -]

Loca‘t‘i‘on of FED named

=1}

Remaining points was firstly classified by using automatic classification tool inshbgta as

three classes: Ground, Higlegetation, and Mamade (corresponding to timber stowage)
(Figure 2). Then, points belonging to timber stowage was filtered and refined by reclassifying
in CloudCompare, which is an opsaurce point cloud processingftsvare (Figure 3). Each
stowage was segmented and converted to the mesh (Figure 4). Following the meshing
segmented point clouds belonging to stowages, volume was calculated in CloudCompare.
Calculated volumes of selected 5 stowages were compared wikhretmrds. Stock records

were obtained from person in FED who responsible for stocktaking.
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Figure 2. Dense point cloud (left) and dense point cloud classified into three classes
ground (brown), higlvegetation (green), and mamade (correspaiing to timber stowage
(white) (right)

Figure 4. An example of stowage segmented and converted to the mesh
3. RESULTS AND DISCUSSIONS

In this study, a UAV flight was conducted B&D for determining timber volume. In total, 290
images were taken from 52.8 m of flying altitude. Ground resolution of each image was 1.64
cm/pixel. The DSM and orthophoto was obtained with resolution of 3.29 cm and 1.64 cm,
respectively (Figure 5). Irhis study, dense point cloud, which was classified and filtered, was
used for volume calculation of timber stowage. The dense cloud included more than 40 million
of points.

DEM

Ty ELEVATION (m)
. wwem High : 175,796

B Low: 147,424

Figure 5. DSM and orthophoto generated
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In this study, calculated volume ofsglected timber stowage was compared to stock records
(Table 1). The selected timber stowages are also shown in Figtigair@ 10. According to
results, UAV based volume calculations were obtained as quite compatible with volumes in
stock. The UAV basedolumes were differed in values betwe@r255 ni and 4.402 rh The
difference between UAV based volume and volume in stock can be due to many factors. These
factors are location of stowage in FED, which is about whether it is visible clearly or not, type
of creating the stowage (whether it is installed on additional timber to lift it from ground or
not), and gaps in the stowage. Since UAV based model is solid, it is one important parameter
effecting the volume.

Table 1. Results of comparison of the clbed volume and volume in stock

No of Timber Number of Volume Calculated  Volume in Stock Difference
Stowage Timber in mS (A) me (B) B)i (A)
Stowage

193 73 35.096 35.658 0.562
268 70 41.681 41.836 0.155
274 59 34.508 34.790 0.282
269 58 33.148 32.88 -0.255
283 43 39.020 43.422 4.402

Figure 6. Timber stowage (No: 193) used for volume comparison

Figure 7. Timber stowage (No: 268) used for volume comparison
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