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ABSTRACT

Forest is the most important ecosystem in the high Pamir Mountain region. It has an important
role in the socio-economical livelihoods of the local community where people are highly
dependent on the forest resources. Firewood from the forest, given the harsh climatic conditions
and long rigorous winters for the Western Pamir, remains the most valuable energy source, for
both cooking and heating. Other alternatives are limited, or people are not able to access them.
The huge demands on firewood are the highest pressure on the forest ecosystem and are causing
the main challenge of forest degradation. By conducting this case study, | was able to
understand the main factors of forest degradation and suggest possible solutions. In this
research, | investigated the pressure on the forest by accounting for the consumers’ demands
on energy resources and compared it with the growth of population, and with factors which
influence forest growth as well. I surveyed three villages with a total of 48 households and
conducted three focus group discussions for mapping the village resources. This study
discovered that due to scarcity of fuel biomass people are still heavily relying on firewood for
heating and cooking. The average annual consumption per household was estimated at 6 m?3,
The factors which influenced firewood consumption were limited access to other alternative
energy resources in terms of their high price and affordability, a long and rigorous winter, the
big size of the traditional houses and bad insulation of the buildings. The positive outcomes
obtained through a survey were that 52% of the respondents were satisfied with the availability
of electricity to use for cooking and that the quantity of firewood used had decreased to some
extent. The destructive factors of forest degradation revealed included uncontrolled grazing,
flooding, and settlement encroachment into forest bare plots, all of which had an enormous
negative impact.
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1. INTRODUCTION

Forest is one of the main valuable energy sources for most developing countries around the
world (Gilmour 2005). Firewood is an important component of energy sources for heating and
cooking that rural communities use to satisfy their daily needs (Gilmour 2005; Hoeck et al.
2007; Mislimshoeva 2014). Forests have been used as a primary source of energy for a long
time and will be used until the socio-economic situation has improved. (FAO 2010; Sangay
2011)

Around 2.4 billion people, or about one-third of the worldwide population, still rely on
firewood as a basic energy resource for cooking and heating (FAO 2018). In countries where
alternative energy sources to fuelwood are limited, the socio-economic welfare of individuals
becomes constrained. Because of this the pressure on the forest resources increases and this
drastically affects the forest resources in mountain regions. In Tajikistan, communities that
inhabit mountainous areas have limited access to alternative energy sources to fuelwood and
this consequently affects their socio-economic status. In the Gorno Badakhshan Autonomous
Oblast (GBAO) the primary reason for forest degradation is identified as the high dependency
on firewood (Mislimshoeva 2014; 2015). According to Haider et al. (2019) the growth of
population will increase the demands on firewood in the Pamir high mountain region and that
would be the main cause of intensified forest degradation.

Forests in Tajikistan are the property of the state. According to some researchers, the total
coverage of forest in the country is 3% compared to 18-20% a hundred years ago. The
significant role of Tajikistan forests in terms of their socio-economic and ecological values
were acknowledged in the period of the Soviet Union and this norm is still in force in
accordance with national legislation. Because of their essential function in protecting soil from
erosion, in water regulation and as the main source of timber and other goods, their cutting is
strictly forbidden. Only 7,000 m® are allowed to be cleared annually under the sanitarian
measures (Makhmadaliev B et al. 2003; Droux & Hoeck 2004; Muminjanov 2008; Kirchhoff
2010; FAO 2013; Kayumov & Novikov 2014).

The disruption of riparian forests due to extraction of fuelwood started in 1991 after the
collapse of the Soviet Union. In the time of the Soviet Union, the GBAO was fully provided
with subsidized fuel (coal, diesel, oil, and gas) by the state (Breu & Hurni 2003; Mislimshoeva
et al. 2014). The pressure on forest resources rose abruptly after the civil war in 1991 when
about 55,000 refugees came to the region (Herbers 2001). The cessation of subsidizing fuel and
the increase in population by refugees consequently raised the demands on local energy
sources, with the result that nearby forests were degraded (Droux & Hoeck 2004; Hoeck et al.
2007). Deforestation is a big challenge in GBAO and it takes time to reclaim the woodland
after it has been devastated.

The Tajik Pamir region is very limited in terms of arable land, which makes people more
dependent on natural resources (Herbers 2001). The winter in GBAO is very long and harsh.
As both electricity and coal are expensive, the demand for firewood is very high. This economic
situation leads to overexploiting of the nearby forest (Forster et al. 2011).

Even though the high demand for firewood is the main factor, the forest is affected by several
other factors as well. Grazing is a significant factor as it prevents the renewal of the forest
which then leads to soil erosion on the steep mountain slopes and riverbanks due to the frequent



flooding of the glacial rivers. Since grazing lands are restricted the degraded forest areas are
converted into pasturelands, causing further strain on the ecosystem (Droux & Hoeck 2004).

Thus, the primary driving force that leads to land degradation is interlinked with the demands
of humans that negatively affect natural resources. The rapid growth of the worldwide
population and the intensive process of urbanization makes this problem actual. If the
population increases, the demands on natural recourses will increase as well (MEA 2005;
Schubert et al. 2009; FAO 2016). This development is likely to have a more negative impact
where the socio-economic conditions are not well improved or the geographical and climate
conditions are vulnerable and the local population highly dependent on natural resources.

With the growth of population, the need for food and ecosystem services will rise and the
demands also increase on land for agricultural goods and settlement areas (Basnyat 2009). Due
to the intensive growth of population in the areas where appropriate free places for settlement
expansion is an issue, people are forced to encroach on forest land for constructing their homes.
This is the case in the rural areas of GBAO.

Land degradation is also an actual concern in the arid and sub-arid zones of the GBAO region,
which are characterized by serious degradation causes and subsequent desertification. The
main causes of land degradation in the GBAO can be interlinked with geographical placement
and its climatic condition (Forster et al. 2011).

Tajikistan, because of its climatic conditions, geology and steep mountainous locality, is very
exposed to natural hazards like avalanches, bursting of glacial lakes, mudflows and flooding
(World Bank 2017; OSCE 2018). Estimations show that about 85% of the region’s terrain is
under the risk of flood and mudflows (Mustaeva et al. 2015).

The glaciers melting and fluctuation of water flow, with their destructive results, are signs of
the effects of climate change. Some decades ago, 6% of the country was recorded as glacial
area but in 2013 it was estimated to about 5%. Assessments show that the vulnerability of the
country is aggravated by climate change and according to projection, around 30% of the
glaciers will be melted away by 2050 (World Bank 2017). Mustaeva et al. (2015, p.15) state
that: “Melting of the Pamir-Alai glaciers, intensified flash floods and mudflows, heavy rains
and abnormal air temperatures put Tajikistan’s security at risk.”

Forests provide diverse functions and services which are significant for climate change
mitigation, preventing soil erosion and contributing to water quality. They are also the main
livelihood source for millions of people, including the most impoverished who live in rural
areas (FAO 2018). The forests of GBAO, growing along the River Panj, are rare. Their function
is to retain water and diminish the overflow rate, especially during flooding. They protect the
land from erosion and significantly decrease the risk of floods (WWF 2017). Apart from that,
forests have an important ecological significance in preventing soil from drying up and keeping
it fertile. They are the key habitat for numerous animals and birds, and plants that are used for
spiritual and medical purposes, firewood, and wood for small construction and tools (FAO
2014).

Relying on these arguments | intended to compare the balance between the demands and the
resources and to understand how the forests can be able to tolerate the high pressure. Despite
some existing research regarding forest degradation there are still a lot of gaps that demand
new studies to clarify the deforestation problems from different angles. By conducting this



research | intended to clarify some of the primary drivers which were leading to deforestation
and land degradation in the western part of the GBAO.

1.1 Project goal

The main goal of this project was to find out the primary driving forces behind the degradation
of forests and the associated land degradation, and the pressure on the limited firewood energy
source in the GBAO.

1.1.1 Research objectives

o ldentify and analyse the pressure on the forests by accounting for the availability of the
resource compared to the consumers’ demands for forest products.
o Define the main causes of riparian forest degradation in the GBAO.

1.1.2 Research questions

How many hectares of forest land exist in the district and what is the average cover?
How much firewood do people need to use annually?

Does the grazing effect the forest?

What is the effect of settlement expansion on the forest area?

Does the river flooding influence the forest land?

o O O O O

2. METHODOLOGY

2.1 Study area

Tajikistan is a mountainous country with several mountain ranges rising to 6,500 m a.s.l. and
the average elevation of the country is 3,186 m. a.s.l. making it the third highest country in the
world, only topped by Nepal and Bhutan (Curtis 2007).

The eastern part of Tajikistan, the Gorno Badakhshan Autonomous Oblast (GBAO) is the
largest region and makes up almost half of the country's land area, or 63,700 km?. It is also
called the Tajik Pamirs, and is divided into two parts; the Western and Eastern Pamirs (Droux
& Hoeck 2004). The Western Pamirs constitute the most mountainous area, with the altitude
ranging from 2,200 up to the highest peaks at nearly 7,500 m a.s.l. The climate of the Western
Pamirs is extremely cold in winters and moderately warm during the summers, with average
temperatures in June ranging from 18 to 20°C and the minimum temperature in January
typically -8°C to -2°C (Mislimshoeva 2014).

This case study was conducted in three villages in the Ishkashim District in the Western part
of Pamir (Fig. 1). The general statistical information on the district is shown in Table 1. These
three villages, Qozideh, Shitkharv and Hisor (Table 2), were selected based on the criteria that
they represent different characteristics and parts of the Ishkashim District. The Qozideh village
is situated where the first forest sites of the Ishkashim District begin. Shitkharv village is
approximately in the middle of the district and Hisor is the last village. The main factors which
are influencing forest degradation in any other parts of the GBAO all exist in this district.



Table 1. General statistical characteristics of Ishkashim District.
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Figure 1. The study area, Ishkashim District, and overview map of the Gorno-Badakhshan
Autonomous Oblast (GBAO), Tajikistan. (Map by Amadbekov I. 2019).

Table 2. Geographical and demographical information on the three villages in the case study

area.
Name of village Elevation (m a.s.l) Households Population
Qozideh 2,404 67 646
Shitkharv 2,803 208 1,958
Hisor 2,834 101 1,265

2.2 Data collection and analyses

The methodological approach used for this research generated both quantitative and qualitative
data for the comparative analysis. For this research | used a variety of data such as maps, photos
and reports from the State Forest Enterprise (SFE) in the GBAO,; literature, and last but not



least my own observations. The primary information was collected by conducting semi-
structured interviews and focus group discussions in the three selected villages in the Ishkashim
District.

Information regarding the forest area such as general forest information, the amount of annually
harvested firewood, maps, illegal cuttings, grazing, and other related information was provided
by the State Forest Enterprise of GBAO. The secondary information for the statistical data on
population, livestock, agricultural lands, and pasture was obtained from the Agency on
Statistics of the GBAO.

2.2.1 Semi-structured interviews

To get information from the local people, | chose semi-structured interviews (Blandford 2013),
which were carried out by two colleagues at my back-home organization of CAMP Tabiat.
They interviewed 16 respondents in each of the three selected villages, a total of 48 individuals,
where 35% of them were women. Around 50% of the respondents were forest users, who have
a Joint Forest Management (JFM) contract with the State Forest Enterprise. The collected
information from the semi-structured interviews was translated into English and coded and
analysed in Excel. This approach allowed for collection of more qualitative data about the
existing problems. The villages and respondents were selected randomly.

2.2.2 Community forest resource mapping

For the forest resource mapping, | used the tool Community Resources Mapping (World Bank Group
2005). Three groups of 6-8 key informants were selected to participate in the community forest resource
mapping. These were males and females aged 50-70 years who had lived in the area for the last 30
years. These were guided by the research assistant on the objectives of the study and on what to include
in the resource map. The main task for the participant was to draw three maps showing the forest cover
changes for the period before 1990, the current coverage and future prediction. Some additional
information on the forest resources was collected, some of it based on the maps drawn by the
participants. Finally, all the data and the maps were analysed, and conclusions made on the perceptions
of farmers on the trends of forest coverage.

2.2.3 Energy consumption analysis

The energy consumption was converted to MJ based on the equivalent of units for calculating
and comparing the results, using these conversion rates: firewood 1 kg =15 MJ; dung 1 kg =
12 MJ; coal 1 kg =28.5 MJ (Droux & Hoeck 2004; Hoeck et al. 2007; Kominkowe n.d.). For
converting firewood from m® to MJ | first weighed one cubic meter of firewood and then
weighed the per day consumption of firewood. The result I got for one cubic meter solid
firewood was 300 kg and per day firewood consumption was on average 10 to 12 kg. | also
used the same method of measuring for the use of dung. | weighed the usage of daily
consumption and it was around 10 kg of dung.

2.2.4 Heating season period
For clarifying the quantity of energy consumption, | simply used the field data from the

respondents to know the duration of the heating period. This mainly was used for the purpose
of understanding how the heating season duration affected energy consumption.



2.2.5 Comparative analysis of SFE statistical and field data on firewood harvesting and
consumption

To present the high pressure on the forest, | used the comparative statistical analysis methods
for estimating how much firewood is annually consumed per households and how much wood
capacity is in the forest. A similar method was used by Rehnus et al. (2013) in Kyrgyzstan and
by UNECE (2012) in Tajikistan. Using this method, | wanted to predict how much firewood
the people need annually and for how long the forest will be able to meet their demands. | made
this analysis in the following way: The ratio of the wood stock in m*/ha per year was compared
with the average annual demands on firewood for estimating the approximate firewood
resource. The average annual demand on firewood per household was multiplied with the total
number of existing households to get the total annual demand for the district. The wood stock
m3/ha per year was multiplied with total forest ha and the roughly overall wood stock in the
forest was identified. Then the sum of the overall wood stock was divided into the total number
for annual demand of firewood in the district and the remaining stock was determined. For this
estimation was used the annual wood stock according to FAO (2013), which was clarified for
tugai forest from 60 m® up to 150 m® per ha. For this analysis 150 m*/per/ha was used.

For the compiled information | used descriptive statistical methods which were categorized by
themes and analysed in Excel.

3. RESULTS
3.1 The patterns of energy consumption

The outcomes from the semi-structured interviews showed that firewood and dung are the most
used types of energy for cooking and heating (Fig. 2). Coal and electricity are being used, but
not every household is using them, mainly because of their availability and high price.
Electricity is currently more available compared with the past 10-15 years. Only 52% of
households used electricity and it reduced to some extent the amount of firewood needed. Coal
was only used by 44% of households. The investigation showed that electro energy mainly was
used for cooking rather than for heating houses. Gas was not being used because it was not
accessible.

3.1.1 Comparing the use of energy resources

The study identified how people were trying to use different options to reduce energy
consumption and to keep their houses warm as long as possible. Nobody was using energy
efficiency technology to insulate the houses for reducing energy utilization. Only 10% knew
about energy efficiency technology but still, because of their financial condition, they were not
able to make use of these opportunities.

The patterns of firewood consumption changed substantially between villages. Through the
semi-structured interviews, | was questioning 16 households in each case study village and the
quantity of firewood consumption was very different (Fig. 3). The elevation was identified as
the main factor which influences the amount of firewood used in these villages.



1000000
900000
800000
700000
600000
500000
400000

300000
200000 I
100000
. B mm

Firewood Dung Coal Gas

Amount of energy consumption MJ

m Qozideh m Shitkharv = Hisor
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Figure 3. Amount of firewood consumption in the three villages of the study area, based
on the semi-structured interviews.

The demands on energy resources remain high. The result of the semi-structured interviews
indicates that the amount of firewood used per household varies considerably from one village
to another. It was 3-12 m? firewood for Qozideh village, 2 m3-16 m? for Shitkharv, and 4 m®-
25 m? for Hisor village.

3.1.2 Duration of the heating season
The duration of the heating period was from three to eight months (Fig. 4). For the majority in

Qozideh and Shitkharv, which are at the lower elevation (see Table 2) it was from five to six
months, whereas for Hisor village, which is at a high elevation, it was from six to seven months.
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Figure 4. The duration of the heating season (months) for the three villages of the case study.
Based on the semi-structured interviews.

3.1.3 Factors impacting the amount of fuelwood usage

The results of the semi-structured interviews showed that several factors influenced the
quantity of firewood consumption. The change in the amount of firewood usage was identified
by comparing the current heating season period with the last few years. According to the
respondents, for some the amount of firewood usage was reduced, but for some households it
had increased. These results are presented in Figure 5.

No change

Electricity and coal 8%
are expensive
8%

Itis getting colder
19%

Electricity is available
now
52%

Living in smaller
houses
13%

Figure 5. Factors impacting the amount of firewood consumption in the study area. Based on
the 48 respondents’ answers.



Respondents emphasized the importance of availability and accessibility of energy sources
during the heating seasons. The results showed that the main sources of firewood for the local
people were their private yards and State Forest areas. Only 10% of the households got
firewood from other places and neighbouring villages (Fig. 6).

Other places

Another village 7%
3%
From backyard
47%
State forest
43%
= From backyard = State forest = Another village Other places

Figure 6. The main firewood sources for the three case study villages. Based on the semi-
structured interviews.

Individual households were asked to rank the type of energy sources they consume. Firewood
and dung were the most common types of energy sources used. Electricity and coal were also
used (Fig. 7).
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Figure 7. Ranking of the most commonly used energy sources for the three villages in the study
area, based on the 48 respondents’ answers.



The result from the semi-structured interviews showed that people were moderately satisfied
with the availability of firewood in the forest. It was quite enough for 42% of the respondents
and partly enough for 47%. For 17% of the respondents it was not enough. The firewood stocks
in our target areas during the heating period was enough for 34 households and it was not quite
enough for 14 of them.

The results from the semi-structured interviews show the importance of forest for the villagers,
not only as of the source of firewood, but it was also a significant initial source of wellbeing.
During the interviews, 38% of the respondents emphasized the forest as a “very important”
part of their life (Fig. 8). Some respondents explained the forest role and importance for their
livelihood, which I directly quote here.

Forest is a very important part of our life; we get almost all the resources from the
forest.

Forest is one of the main important resources in the village. It is our ecology. This
is the beauty of our village.

Forest is the main source in our village. We do not have any good land, but we can
get some of our needs from the forest, mainly hay and firewood.

Forest is our development. Forest is clearing the weather and water.

It is not possible to live without the forest. Water, weather and everything depend
on the forest.

It is a very important part of our life. We need forest for our daily life, and we are
relying too much on the forest.
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Figure 8. The patterns of forest use and their importance for the community in the study area.
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3.1.4 The most used tree species for firewood

The main tree species in the riparian forest in the GBAO are willow (salix), poplar (populus),
tamarisk (tamarix), sea-buckthorn (hippophae rhamnoides) and dog rose (rosa canina). Based
on the semi-structured interviews, the willow and sea-buckthorn were identified as the main
and most used firewood resource in the three villages (Fig. 9). Poplar and other species, mainly
fruit trees, were used rarely and only by a few households. The fruit trees were not cut for
firewood, but after the pruning, the branches were used as fuelwood.
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Figure 9. The most used tree species for firewood in the three villages.

3.1.5 Comparative analysis of SFE statistical and field data on firewood harvesting and
consumption

The SFE data on firewood consumption for the study area showed only 25 m? for 2019 but the
result of my investigation showed 391 m3. According to these results, villagers extract 43%
(169 m®) of their firewood from the State Forest, 47% (184 m®) from their backyards and only
10% (39 m®) from other places. This comparison was therefore very contradictory.
Furthermore, | calculated the firewood realization data of SFE, which was documented from
the 1990s until 2019. The total firewood amount for that period was 43,899 m2. According to
the SFE statistics, 6,448 m® out of this quantity were sold to the military base and 37,451 m® to
schools, other governmental institutions and local people.

Based on the household firewood consumption, six cubic meters of firewood was identified as
the average annual demand per household. The statistical data shows that there are 3,920
households currently in the district. Based on the annual 6 m*® consumption per household, |
calculated that on average the total demand in the district is 23,520 m®. The rough number of
annual firewood consumption of can be explained by the extremely high demand for firewood.

The forest average wood stock was also calculated and 1 did it in the following way: The main
firewood tree species in the village are willow and sea-buckthorn. According to the last
inventory description of the SFE of GBAO for the Ishkashim District forest, the coverage
percentage of willow within the State Forest was identified as 42.2% and for sea-buckthorn
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45.9%. The total forest land in the study area district was 2,039 ha. The forest coverage
according to the SFE inventory data for the total area of Ishkashim District was 1,535 ha. |
calculated according to the percentage of the species coverage and the results were 648 ha for
willow and 705 ha for sea-buckthorn. The total number of hectares for the most used tree
species was therefore 1,352 ha. Based on this calculation | determined the remaining wood
stock in the forest, which is presented in Figure 10.
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Figure 10. Average forest production capacity compared to the annual demand for firewood.
Panel A) Average annual firewood demand for Ishkashim District. Panel B) Total forest land
and the total ha of forest coverage and the figure for forest wood stock. Panel C) Total
remaining forest wood stock based on the calculation of annual increment multiplied by the
total forest coverage of the main consumed firewood species. Panel D) The remaining firewood
stock according to the demand per year calculation based on the total average wood stock
divided by the average annual demand for firewood for the study area.

12



3.2 Uncontrolled grazing and overgrazing in the forest areas

| asked 48 respondents of the semi-structured interviews about the use of the forest for grazing
and 46 of them answered “yes”. Further, | determined in which season people mainly graze
their livestock. The grazing period of livestock is shown in Figure 11. The seasonal grazing
patterns in the forest showed that the most used time for grazing was the spring.
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Figure 11. Livestock grazing in different seasons in the case study forest areas.

To understand the grazing pressure on the forest | estimated the approximate number of
livestock which grazed the forest. The information collected by questionnaire for the average
number of grazed livestock in the forest areas in different seasons is shown in Figure 12.
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Figure 12. The estimated numbers of grazed livestock in the village forests in the case study
area at different time periods.
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According to the respondents, there are no pasture lands near the village that could be used
for grazing. The main pastureland which they have is the summer pastures, which are also far
away from the villages and they are used only during summers. During summer mainly the
small livestock go to the summer pastures and the large livestock remain in the village for
dairying needs. This is why the grazing problems are very real, given the conditions in the
Western Pamirs.

3.3 Community forest resource mapping

During three focus group discussions | asked the key informants to draw their surroundings on
simple maps to show how the changes had occurred. By using the Community Resource
Mapping method, | understood the past and current situations roughly in comparison to the
condition and shape of the village. The results show how the growth of the population is
impacting in terms of resource use and how gradually and unnoticeable everything is changing.

In this investigation, the main results told that about 30 years ago, the area was less populated
and there was no feeling of limited natural resources. The second map explains how the land
changed in comparison with the past and the third map shows the future scenario of how the
growth of population might be affecting land use. The three scenarios for each village are
illustrated in the maps in Figure 13. This simple example shows the view of typical villages in
the Western Pamirs. There are two main parts drawn on the maps, the forest area and the
community settlements.

3.4 House building in the forest areas

The results from the Community Resources Mapping (see Fig. 13) elucidate the encroachment
into forest bare patches for construction, and the semi-structured interview respondents
explained it as the lack of land for settlements. When | asked about the reasons for building
new houses in the forest, the majority of the respondents said there was no other place for house
building (Fig. 14).

The house building in forest sites was mainly according to government decisions by allocating
a piece of land with an average size of 0.06 to 0.08 ha for each house (Fig. 15). The findings
showed that there was no illegal land grabbing for house building. | obtained an official
document copy from the State Forest Enterprise on land allocation for house building in the
forest areas for 40 ha. Hence, SFE stated that the land allocation was carried out by the Land
Committee according to the government’s decision.
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Figure 13. Community Resource Mapping pictures by focus group participants in the target
villages. There are three maps for each village describing the change in forest cover and shape
over time. The maps on the left (a, d, g) describe the view in the past, the middle maps (b, €, h)
the current situation and the maps on the right (c, f, i) the projection for the future. Maps a, b,
are for Qozideh village, d, e, f for Shitkharv and g, h, i for Hisor village.
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Figure 14. Explanations for house constructions in forest areas, based on the semi-structured
interviews.
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Figure 15. View of the Qozideh village forest area showing settlements in the bare patches of
forest land which were allocated for housing. (Photo: U. Khairulloev, 25 July 2019).

3.5 The impacts of flooding on forest areas

The semi-structured interview results displayed flooding as the biggest challenge in relation to
forest degradation and soil erosion. Flooding was the big trouble of the local people, mainly
for those who were the Joint Forest Management users. Based on their responses it was
identified that the forest lands were needed for irrigation and in most cases the river floods
washed away the head channels, with the result that the water could not flow into the main
channels. It was difficult to reconstruct the damaged channels by hand (Fig. 16). To fix the
damage to the forest irrigation channels takes a long time and in the interim, the forest remained
without water, which caused a lot of damage to the new plantings in the forest. The semi-
structured interview findings showed that in all target villages the disturbance of flooding
occurred frequently and almost annually (Table 3). According to the respondents, the floods
mainly occurred in the summertime when the weather becomes hot and the snow and glaciers
in the high mountains melt, with the result that the river water levels increase. The water then
floods over the forest land surface. The villagers were worried about the destructive results of
river flooding.

Table 3. Information about the time of flooding occurring and the roughly estimated damaged
hectares of forest land based on the respondents’ observations in the case study villages.

Name of Reason Number of Approx. size The year of flood occurring
village respondents (ha)

Qozideh  Flooding and mudflow 14 0.2 t013 2006, 2013, 2014, 2015, 2016, 2017, 2018

Shitkharv  Flooding and mudflow 10 210 20 2003, 2004, 2009, 2014, 2016, 2018

Hisor Flooding 9 21020 1981, 1982, 1985, 1986, 1990, 2000, 2018
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Figure 16. Forest users of Shitkharv village reconstructing the head channel that was
destroyed after river flooding. (Photos: U. Khairulloev, 1 August 2019).

4. DISCUSSION
4.1 The patterns of energy consumption

The results of this study show that firewood and dung remain the most important sources for
energy in the case study area, as was similarly found in GBAO by Droux and Hoeck (2004).
According to Breu and Hurni (2003), approximately 80% of all the energy needed in the Tajik
Pamirs came from animal manure and fuelwood. Electricity and coal were also used but in
lesser amounts. The reason is the socio-economic conditions of the rural community and their
state of poverty. However, electricity is now more available in comparison with the past several
years, but people, in terms of use, rate it in third place. According to UNECE (2012), almost %
of the country’s population live in rural areas, but they consume only around 9% of the
electricity. This can be ascribed to its high price.

It was considered that firewood and dung are the more available and affordable sources which
can easily be extracted from backyards and farms without spending money. Electricity and coal
are costly, and coal is not accessible all the time. Based on the interviews, | clarified that
electricity was used particularly for cooking and lighting. These results are comparable to some
former studies in the Western Pamir of Tajikistan (Hoeck et al. 2007; Mislimshoeva 2014).

Despite firewood and dung being the most important energy sources, 52% of the survey
respondents answered that the use of electricity reduced the quantity of firewood consumption.
Dung is one of the main sources of fertilizer in rural areas (Hoeck et al. 2007), but people utilize
it for heating due to the limitation of other fuel resources. Dung is an optional fuel resource in
the Wester Pamir, which people obtain from their stables. To reduce the pressure on the forest
local people used the animal dung as an affordable alternative energy source in combination
with firewood to heat and cook (Droux & Hoeck 2004). Nevertheless, in general, most people
were satisfied with the availability of firewood in the forests, except for a few households which
complained of firewood scarcity.

Studies from Khuman et al. (2011) and Mislimshoeva (2014) revealed that elevation impacted
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energy consumption, which I found in my study as well. The use of firewood and the length of
the heating season increased from the lowlands to the higher elevations (see Fig. 3 and Table
2).

However, differences in the energy consumption were evident between the three villages. The
main factors influencing the different fuel energy consumption are likely related to social,
cultural, financial, physical and climatic conditions, as has also been emphasized in other
studies (Hoeck et al. 2007; Mislimshoeva 2014).

4.1.1 Firewood as the main fuel energy source

The demand for firewood remains high. It has been estimated that around 70% of the Tajikistan
population relies heavily on solid firewood (UNECE 2012). This was the main factor that
highly influenced forest condition and | identified it as the primary reason for degradation. In
this regard, | studied some components that affected the patterns of firewood consumption at
the household level.

One of these factors was the long and rigorous winter in the area, which forces people to heat
the house all day to keep it warm. The heating season duration was substantially different from
one village to another however. The responses | got explained how the patterns of energy use
fluctuated considerably. Due to the availability of electricity and living in small houses during
the wintertime the majority used less firewood. According to some respondents, during the last
few years the winters had been getting colder and they had used more firewood. Only 8% of
the respondents observed no change in their firewood consumption compared to previous years
(see Fig.5). The study showed a lack of awareness of using energy efficiency technology, which
is similar to other research done in Eastern Pamir (Wiedemann et al. 2012).

Another thing that was influencing firewood consumption quantity was related to the size of
the big traditional Pamiri house. According to the respondents, for heating the big room they
had been using more firewood, mostly for the traditional houses with the average sizes of 115
m? to 150 m®, and even some larger. The villagers stated that it is very difficult to provide the
needed amount of firewood for the long heating season. Living in the Pamiri traditional big
houses, they have to use enough fuelwood to heat the house all day. This result | have found
comparable with Droux and Hoeck (2004) and Hoeck et al. (2007), who described an average
size of the Pamiri house as 100-160 m®. Due to that, people need more firewood and dung to
heat the house and some of them had decided to live in a smaller apartment within the house
during the wintertime. My results showed that 13% of the households have spent the winter in
small rooms with all family members (see Fig. 5). They can thus save some resources and be
able to keep the room warm all day, which is a practice that has been used for a long time. As
usual, they heat the house three times a day when they cook. This was similar to findings from
the study of Mislimshoeva (2014) which was done in the same region. People explained that if
there are babies in the family, elderly persons or someone sick, they heated the house more
than usual. This also highly impacts the consumption patterns. Although 52% of households
were satisfied to some extent with the electricity for reducing the amount of firewood, they still
used the same amount of energy as they had used before.

The private backyards and the State Forest were the two main sources where people extracted
firewood for their demands. To discuss firewood resource consumption, it is still unclear how
much firewood comes from which sources. This is the point which needs new studies and
explanations. Out of the qualitative data 47% of survey respondents, almost the majority,
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claimed that they obtained firewood from their private backyards. The same result was found
by Mislimshoeva (2014).

If the average demand for firewood for the annual heating period is 6 m® per household, then
the question would be from where people can acquire this quantity. Whether or not their private
gardens or backyards will be able to provide such an amount of firewood, whether they can
provide at least 6 m® per household, or even half of this amount annually. If this is the case,
then for how long would it be possible to get firewood from their private gardens and other
sources. Because of the time limitation of this study and lack of information it was very difficult
to explain this uncertainty. Anyway, the results showed that the demand on forest resources,
mainly firewood, always remains high and the pressure on the scarce and demandable energy
resources is a big challenge in the sub-arid mountainous zone in Western Pamir.

The importance and vital role of the forest in the wellbeing of the rural community have been
indicated in many studies and reports (Kirchoff 2010; FAO 2013, 2018). The results show the
importance of the forest in the daily life of people in the study area and how they are highly
relying on the use of different timber and non-timber products. This again highlight the crucial
role of forests in human life and especially the heavy dependence of rural communities on
natural resources. The interviews helped to explain that forests are one of the most significant
sources of livelihoods in the rural areas of Western Pamir. Some quotes from the semi-
structured interviews on forest importance for the local community welfare and their economic
and ecological functions give an understanding of how people are really feeling about their
dependency on forest resources (see Fig. 8). These quotes clearly explain how the forest plays
a significant role in the life of those who live in very remote and harsh geographical places in
the Western Pamir.

4.1.2 The most used tree species for firewood

In this case study, | was interested in determining the most used tree species for firewood.
There was a similar approach in a case study in Kirgizstan done by Rehnus et al. (2013). Their
research was done to clarify the pressure on the main consumed species for firewood and to
show how the consequence of overuse will impact on the genetics. Using the same approach, |
wanted to explain the pressure on the main tree species in forests which people mostly use for
fuelwood. Based on the respondents’ information, willow and sea-buckthorn were identified
as the two mainly used species for firewood in Western Pamir, which according to the SFE of
GBAO forest inventory data covers 1,352 ha of the total forest land area.

4.2. Comparative analyses of statistical data

According to the national legislation, the forests in Tajikistan belong to Category 1 because of
their socio-economic and ecological value and cutting them is forbidden, which is very clearly
argued by the Country Report on the State of Plant Genetic Resources for Food and
Agriculture:

The Clearance of forest imposes a special threat to the disappearance of plants. The
forests of Tajikistan belong to the category 1, i.e. all of them deal with
environmental protection and protection of soil and their clearance is strictly
forbidden. It is only allowed to clear under sanitary measures and annually about 7
000 m? of firewood. (Muminjanov 2008, p. 25)
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According to the State Forest, the limit for firewood realization is 400 m? for all the GBAO for
one year, but given the people’s demand for firewood, much more was found than expected.

| asked the State Forest of GBAO to provide information on firewood harvesting and realization
for the case study area. The outcomes of the qualitative interviews showed that the annual
demands on firewood are not comparable with the information from the State Forest. The
difference | found shows that the real figures for firewood consumption were 15 times higher
than the State Forest statistical data. For clarifying the forest firewood production capacity and
annual demands on firewood | used an average figure of firewood consumption which I got
from my results. According to my estimation, the average annual firewood use was 6 m® per
household. In comparison, by Akhmadov (2008) and UNECE (2012) the firewood
consumption in Tajikistan was estimated at 0.25 m® per month for three months of the heating
season in 2008 and 3-4 m® annually per individual in 2010. Comparing average annual demand
for fuelwood per household of the estimation from 2008 with the 6 m® average demand from
my study results it is in comparison. With the calculation of 2010, it is much less than from my
estimation.

There is considerable pressure on the natural resources in the study area, where the forest land
amounts to only 0.06 ha per capita. | hypothesize that the scarce forest production capacity is
under high pressure and needs to be addressed in the national policy and at the decision-makers’
level.

4.3 Uncontrolled grazing and overgrazing in forest areas

Overgrazing of forest is a common problem almost around the globe (Buffum et al. 2009). The
harmful results of uncontrolled grazing of domestic livestock in the State Forest land that
drastically impacts on forest vegetation cover is considered the main issue of forest land
degradation in Tajikistan (FAO 2013). In this study, | mainly wanted to identify the primary
reasons for forest degradation, and | recognized that grazing was one of the main components.
| tried to get some information regarding grazing in forest areas from the State Forest office,
but unfortunately it was insufficient. Then | decided to clarify this issue through the semi-
structured interviews in the case study villages. Beforehand | was not fully sure that the
interviewees would share openly their information about this very critical problem. People have
the tendency to avoid the subject of overgrazing the forest, as | have evidence of from my work
experience in this region. Therefore, | was surprised about their response and openness about
the overgrazing. These results were similar to the study of Haider at al. (2019) in the Western
Pamir, where the respondents were talking very openly, and the results proved that the forest
is the only available place for grazing. The Tajik Pamirs are very rocky with very steep
hillslopes and it has inadequate lowland areas, comprising arable, pasture and forest. Of the
agricultural land in the Tajik Pamirs 95% is pastureland (UNECE 2012), and more than 85%
of the pastures have no vegetation cover and are not suitable for grazing (Breu et al. 2005).
Due to this scarcity of pasturelands, the cleared forest lands are transformed into grazing lands,
which interfere with the regeneration of forests (Droux & Hoeck 2004).

Akhmadov (2008) argued that around 95% of the country forest land was under the heavy
pressure of illegal cutting and uncontrolled grazing. According to his findings, the grazing in
the State Forest areas is mostly used during the summer and wintertime. Compared with his
study, the grazing season in my study area was all year-round but the most pressure that | found
was in the springtime (see Fig. 12). It was considered the most destructive and harmful season
of grazing in the forest and | defined it also as one of the primary reasons for forest degradation
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in the Western Pamirs.
4.4 Settlement expansion into forest areas and the change in forest size and condition

Intensive growth of population and shifting the forest bare patches into housing areas has
negative impacts on forest cover and environment and this tendency reduces the scarce riparian
forest land size in Western Pamir. Using the community forest resource mapping I was able to
understand the main reason why people expand settlements into forest areas. When looking at
the maps, which were drawn by the focus group discussion participants, it shows that some 30
years ago there were few households in the village households, and there was no houses on
forest land. In comparison, on the second map showing the current situation of the village the
participants had drawn some houses within the forest lands, which could be explained as the
result of the growth of population and limited land. People therefore started to use the forest
for housing in the Western Pamirs.

By visualizing the village in sketches the people were able to share their main problems in the
surrounding environment. The analysis and comparison of three different periods of time in
each village explained that the encroachment into the forest and the change in land-use patterns
had a geographical and topographical character. Encroachment of settlements into forest areas
is not only an issue in Western Pamirs, but a common concern for most countries across the
world. A similar problem was investigated by Stein et al. (2009), Mondal et al. (2013) and
Mockrin et al. (2019) in the US, regarding the expanding of housing in private forests and the
impacts on land coverage and the environment.

According to Basnyat (2009), human pressure is considered the main driving force for land-
use changes such as converting forest into agricultural land and expansion for settlements. The
main problem | detected was the expanding of settlements into forest land areas, which
negatively impacted forest coverage and ecosystem services. Several studies were done in the
US on historical land-use change and housing density and the projection for the future
(Theobald 2005; Stein et al. 2005; Mondal et al. 2013; Mockrin et al. 2019). These studies
showed a similar result to mine, that by increasing housing density the forests are becoming
encroached on and are reducing in size.

It is worth understanding that in my case study area the bare patches in the forests have been
used for constructing houses, whereas clearance of forest was done for firewood primarily and
forests were degraded by the impact of overgrazing or parts where afforestation is impossible.
The results showed that people are not grabbing the land illegally but their geographical
location with limited resources and difficult socio-economic circumstances make them forced
to use what is available in their surrounding environment. This issue has not been investigated
in the Western Pamirs before. In this study, | tried to find problems related to forest degradation
and based on the qualitative field data this problem was identified.

| estimate the negative effect of this problem as very high and it mainly results in decreasing
forest areas in the region where forest is already very rare. The total forest land in the district
consists of 2,039 ha only. The population in the district according to the Statistical Agency of
Ishkashim is currently 33,624 people and the total forest land per capita is therefore only 0.06
ha. These figures are quite disquieting for the Western Pamirs, where people are still relying
fully on forest resources. The population is intensively increasing, and | hypothesize that this
problem will have major implications for future generations. The demographic issues really
need more attention and new empirical studies to look at the problems and to find better
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solutions need to be carried out.

From the Community Resource Mapping results, | can conclude that the forest areas are
gradually decreasing, and people will face more trouble and difficulties in the upcoming future.

4.5 The impact of flooding on forest sites

Floodplain forests play a very significant role in sedimentation and water retention and they
reduce the high risk of flooding (WWF 2017). Flooding in floodplain forests is a big concern,
as it is a common issue across the world. In Western Pamirs forests are mainly along the rivers
and they are impacted very frequently by floods. The study outcomes show that flooding occurs
very often, and with destructive results. According to the respondents, the vegetation cover and
the topsoil of forests are being swept away by the flooding. They argued that during the
summertime when the temperature is hot, the snow melts and the level of water in the rivers
rises and is therefore destroying the nearby riparian forests.

Most of the respondents repeatedly underlined flooding and mudflows as the main causes of
damage to their forest areaa. Globally, in the last few years flooding is occurring very
frequently with destructive results (Schneidergruber et al. 2004). The frequent occurrence of
river floods in the Western Pamirs with the destructive results gives us evidence of how climate
change and global warming is becoming more actual.

The figures for the number of damaged of hectares of the forest cited by the respondents were
based on their assumptions and observations (Table 4). | was not able to get any recorded
information from the State Forest regarding flooding, which is why | do not know how many
hectares of the riparian forests have already been destroyed by floods in reality.

5. CONCLUSIONS AND RECOMMENDATIONS

The high demands on scarce renewable energy resources are the primary reason for forest
degradation in the Western Pamirs, where the undesirable climatic environment and difficult
living conditions contribute to the overexploitation of the region’s most important ecosystem.
Nevertheless, the tendency of intensive growth of the population in the region with its
inadequate land leads people to extend construction into bare forest patches, which has reduced
the coverage of forests. The negative effects of uncontrolled grazing and the destructive results
of flooding increase the impact on forest resources further.

To some extent, people are feeling the negative impact of ecological problems and the
consequences, which they now face, but they are continuing to use the resources in the same
way, even though this overuse will cause tremendous trouble and implication for the next
generation.

The outcomes of this study give an understanding that the Tajik Pamirs, especially because of
their remoteness and mountainous environment with inadequate and scarce resources and low
socio-economic level of livelihood, need urgent attention of decision makers on the national
level and the support of governmental and non-governmental organizational interventions for
solving all these challenges.

In this research, due to limited time and lack of more precise information, | was faced with
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some challenges, mainly in comparing the statistical data of SFE on firewood consumption and
demands, issues concerning the floods, and the settlement expansion into forest areas.
Therefore, these issues really need more empirical studies that I would highly recommend
investigating with more precise data in the future. Considering the main outcomes of this study,
I would suggest some recommendations for reducing the pressure on the scarce forest resources
and their conservation.

For diminishing the amount of firewood consumption, it is highly recommended that other
alternative energy sources be provided. It is possible to open selling points for coal and gas
with affordable prices in rural areas. Here | suggest that the local government representatives
promote the interests of the rural community to high-level decision makers to help realize these
ideas for solving the problems. Tajikistan luckily has its coal resources that can be made
available to the public through opening a selling point in the rural areas, where people heavily
rely on forest energy resources. This might be a temporary solution for reducing the pressure
on forests, while more renewable energy sources are not in place.

Referring to the good example of Iceland in using geothermal water resources as the main
heating system, | can suggest experimenting and applying this approach for the GBAO, where
similarly hot springs are available in the Western Pamirs. The rural people should be
encouraged to use energy-efficient technology such as stoves, ovens and other electrical
appliances, and insulation of the houses, to reduce the use of forest energy sources. It is worth
mentioning that energy efficiency technology, mainly the use of insulation materials, is costly
and the people in the area, due to their socio-economic livelihood levels, are not able to afford
it. Therefore the intervention and financial support of governmental and nongovernmental
organizations are much needed.

It is essential to minimize the impact of livestock grazing on forest coverage and vegetation.
This is a very serious and big concern for the rural areas of the GBAO, where pastoralism is
considered their main source of livelihood. However, the lack of pastureland and the steep
slope environment are the main reasons that people are forced to use their nearby forests as the
most accessible sources for grazing. | highly recommend that the State Forest propose new
projects on afforestation and rehabilitation of degraded forests, and to protect the forests from
grazing and keeping the livestock outside of the forest by fencing the forest areas.

The flooding really needs urgent consideration and solutions. Of course, the reinforcement
work of riverbanks with levees and gabions is a very costly project and it needs financial
support and funding, but primarily it is recommended that the State Forest plant the most stable
trees along the riverbanks for preventing and diminishing the risk of floods.

The extending of settlements into forest land areas also needs more precise and detailed
empirical research in order to identify the reality of the problem. Currently, | suggest building
more compact houses in the areas, where the free space for housing is a big issue. It is
recommended that the housing authority should identify places where people can build their
houses without damaging the environment.

Finally, yet importantly, I recommend promoting educational projects and raising the
awareness of the local community on ecological problems and climate change effects on the
environment and human ecology. As seen in today's world, everything is changing except the
attitude of people towards natural resources and ecological problems. That is why awareness-
raising is the main and most valuable part of solving the problems addressed in this study.
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APPENDICES

APPENDIX I. GUIDELINE FOR SEMI-STRUCTURED INTERVIEWS

ID of Questionnaire

Date: “ ” 2019

Region: District: Village:

Age of respondent

Name of respondent:

Gender: [] male ] female

The purpose of conducting this survey is to understand the main reasons of the forest
degradation problems and to clarify the pressure on forests by accounting the demands of
consumers on forest resources in comparing with the availability of the resources.

The personality is not be mentioned in the report and all the provided information by the
respondents will be kept confidential and should be used only for the research purpose.

[
(I JFM forest
[
]

1. Do you have a forest in your village or nearby to your village?
] Yes [ No

2. What is the average size of your forest? ha

3. Do you have any kind of forest land?
Private forest

Rented forest
Other

4. Do not have any kind of forest plots? If yes how much ha do you have and how do
you use the forest plots?

Jooon

5. To whom belongs the forest area in your village? (Please tick all relevant answers)
State Forest Enterprise
Degan farmers (Association)
It belongs to the village
Private
Others

6. Do you have access to forest?
1 Yes 1 No
Please explain in both cases, if yes how you are using forest, and if not, why you do not have
access to forest.
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7. Do you think the forest size still is the same as it was before, or it has been changed
over the time?
Yes, it changed
[ No, it did not change
If the forest size has been changed, then ask him/her to give a reason of what, why and how it
has been changed.

8. How the forest condition was in the past? What do you think about the forest change
if to compare the current forest condition with previous Soviet Union time? Please
take notes in more detail

9. Do people use the forest land for building house?

10. Approximately how many houses were built in the forest area until nowadays? (And
ask the respondent about the approximate size of plots where the house was built)

11. What do you think, why do people build house in forest area? (Please, clarify the
reason, and ask if there is any free place for building house)

12. Did you observe any flooding or mudflow in your forest, and how it influenced on
the forest?

(Please, ask if there was any flooding before, then ask your respondent how many ha of
the forest was destroyed?)

13. What do you think if the population number is increasing the demand on firewood
will increase or not?

[] Yes [INo

14. How do you predict the future of your forests? Does the growth of population and
their demands impact on forest condition or not?

15. What are the main reasons of forest degradation? (Please, list all the answers, which
the respondent tells you and which are really causing the degradation of the forest
area).

High demands on firewood
Uncontrol grazing
Flooding

Erosion

Lack of water

Building houses

Joooon
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Week control of SFE
Influence of climate change
Other reason

0o0

16. What kind of energy do you use for cooking food and heating houses? (Please, list
all type of energy which the respondent tells you, and indicate each of them with
priority number. Enter amounts of use for each that applies)

Electro power
Firewood

Gas

Coal

Animal dung
Other

Joooon

17. How much firewood (m3) do you consume for one year?

18. From where do you get the firewood?
From you own yard
From forest
From market
From another village
Other

0ooon

19. Which type of trees do you usually use for firewood? (If the respondent tells several
species, please rate them from high to low)
Willow
Poplar
Birch
Sea buckthorn
Other tree species and bushes

0oood

20. If you get firewood from forest do you need any permission?

21. From where do you get the permission for firewood?

22. What about the price of firewood, how much does it cost?

23. For how long period do you heat your house during the year. (Please, indicate the
exact time of heating period)
] All year.
. months
Please ask the respondent, if the heating period is the same in compare with previous years
or it is different. Write the using amount firewood and period heating and cooking for at least
5 years, if it is available.
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24. What do you think about the availability of firewood, does it enough for you during
one-year period?

25. Does the firewood resources is enough in the forest or not?
Quite enough
Enough
Not enough
We don’t have any resources

gooo

26. Do you have any idea to reduce the using amount of firewood, in order to save the
resources and money?

27. Do you know about any new energy efficiency technology?

28. What is the importance of forest for you?

29. What are the main functions of forest that you know?

30. Are you satisfied with the forest coverage and productivity?
Satisfied
Partly satisfied
Not satisfied

0o0

31. Do you have any animals?
[ 1Yes ] No

32. Please, could you tell us the approximately number of all domestic animals of your
village?

Large livestock

Small livestock

0o

33. Where do you graze your livestock?

34. Do people use forest for grazing?

[JYes [ No

35. Can you tell us for how many days people graze in the forest during the period of
year?
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36. In which season people graze in forest? (Please tick all relevant answer)
Winter
Spring
Summer
Autumn

oo

(Please, clarify in more detail, how many livestock the villagers graze in forest)

| |

37. Does the grazing influence on forest growth? (Ask your respondent about the grazing
effect in more detail)

38. Is there any penalty system for grazing in the forest?
ClYes CINo
Please tell in detail the process of fining system, why yes or no?

39. Who is responsible for the penalty system?

40. What do you suggest for making better the forest condition?

41. Please, feel free to add any comments, suggestions or expectation you have?

Say thanks to respondent for his/her time and shared information.

APPENDIX I1. FOCUS GROUP DISCUSSION GUIDELINE

The focus group discussion topic is:
“The change of forest from the past to present and the prediction for future”
ID of Questionnaire

Date: “ 7 2019
Region: District:
Village:

Ne  Name of respondent Age of respondent mail female

1

2

3

4

5

6

7
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8

The main aim of this group is to discuss the forest change in the period from past to present
time and to predict the future scenario of forest development. This method will help us to
understand and get clearer view of the forest situation in different period. With this exercise,
we intend to involve the local community to draw the resource map of their village. In the map
mainly they should draw the main existing resources of their surroundings such as settlement
area, arable lands, pasture and forest sites. It is required to draw three maps of the village, but
for three different periods, with consideration to show the view of each time as it was or must
be. In the first map, it is required to draw the village approximately how it looked like in the
past 30 years and in the second map to draw the current situation of it in terms of change from
the past. In the last map must be drawn how the village will be in future. The focus will be on
how the changes are occurring over time and what is the main reason for these changes. The
aim of using this method is to visualize the changes in land use to find out the main driving
force of these changes.

In the Community Resource Mapping should participate a group of 6-8 key informants in each
target village. The participants should be males and females aged 50-70 years, mainly those
who had lived in the village for the last 30 years.

Instruction for discussion.

First to explain the aim of the topic and then ask them to discuss the forest degradation
problems. The main questions of this discussion are:

o What are the main reasons for forest degradation?
o How many m? firewood do you need for one year?
o Do you see any shortage in forest resources?

After the discussion, the research assistant will facilitate them to draw their village resources
map for three periods. It is required to draw all changes that occurred over time and all problems
that relate to the environment. The research assistance should lead the group through all the
process and if there is anything unclear, he or she should explain and guide the group.
Everything should be enough clear drawn in the map. Each map should be drawn in the
separate flipchart. When the past and current resources maps are done, the facilitator should
ask the participants to compare the first two maps and then lets them continue to visualize their
future map with the prediction of how it would be in terms of changes.

Taking into consideration the intensive growth of population, increasing the demand on natural
recourses, the climate change impacts and other factors that might impact on their environment.
After that, the facilitator should ask the participants to say their opinion of this difference and
changes and to suggest some ways for solving the problem.
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