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Abstract
Based on studies conducted in Kyrgyzstan and Tajikistan, land use in transition was assessed with regard to historical background, implications for
livelihoods, the current state of natural resources, and opportunities for sustainable land management. The overall aim of this research was to improve
the basis for decision-making in sustainable land management. Methodologically, a need for new approaches and methods well adapted to the changing agricultural sector in the Central Asian context was identified, and studies conducted were analysed for lessons to be learned. Thematically, it can
be concluded that political and socio-economic transition created a highly
challenging situation for farmers, initially forcing many of them into landuse practices that led to land degradation. However, studies in Tajikistan
clearly revealed the existence of opportunities for improving land management, which include (i) fruit, cereal and fodder plots, (ii) large-area conservation systems implemented in Soviet times, and (iii) agronomic conservation
measures on cropland. Finally, it was concluded that insufficient knowledge
had been gathered so far, especially on pasture management.
Keywords: Land use; transition; land degradation; sustainable land
management (SLM); SLM opportunities; impact assessment; Kyrgyzstan;
Tajikistan.
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15.1

Introduction

15.1.1

Challenges: triggers of land-use change

The transition period after the collapse of the Soviet Union in 1991 led to
a deep economic and social crisis that called for immediate measures. One
such measure was the land reform process initiated directly after the Central Asian states achieved independence. It was expected to improve the
efficiency and productivity of agriculture (Nissen 2004). However, decisions on land reform often taken in an ad hoc manner led to unequal access
to land (Dudwick et al 2003), leaving many rural households with small
rainfed plots on steep slopes. Food insecurity caused an emergency situation, and subsequently such marginal areas were cultivated without application of conservation measures. Large areas of grazing land remain common
property, but they lack management and are thus frequently overstocked
(Ludi 2003). In Kyrgyzstan, pasture use is strictly regulated in theory. In
practice, responsibilities at different administrative levels often overlap,
creating management conflicts. Furthermore, breakdown of infrastructure
has in particular limited farmers’ possibilities and willingness to move to
remote summer pastures, adding pressure on common pasture resources in
the vicinity of villages. Overall, all these land-use changes have resulted in
degradation of land resources (see section 15.3.1). In recent years, labour
migration has often led to the abandonment of degraded cropland and agricultural activities as a whole.
Thus, the political and socio-economic transformation that took place after
the breakdown of the Soviet Union triggered a series of sudden land-use
changes in Central Asia (Jones 2004). Together with changes in land tenure,
this has affected not only land resources, but also the livelihoods of people as well as their livestock (Dudwick et al 2003). Accordingly, a range of
ecological, socio-economic, institutional, legal and political changes can
be observed which can be considered as both opportunities and threats for
the future development of the region. In particular, land management may
help to prevent, mitigate and reverse the degradation of natural resources
or, on the contrary, trigger or accelerate degradation (Liniger and Critchley 2007). Despite the ongoing transformations, information on the state of
land resources has scarcely been updated since independence in1991, and in
most areas statistical data and maps are outdated or inappropriate for landuse planning in this new context.
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15.1.2

General set-up, overall aim and research questions

This synthesis is based on the analysis of studies conducted in different
regions of Central Asia, including studies on the Sokuluk and Naryn river
basins in Kyrgyzstan, the Tajik Pamirs and the hills of central Tajikistan,
within the framework of the Swiss National Centre of Competence in
Research (NCCR) North-South programme. The overall aim of the research
conducted was to improve the basis for decision-making and for more effective interventions to achieve sustainable land management (SLM) in Central Asia. Thematically, the research questions at hand were the following:
(1) What triggered land-use changes, and what were the main implications
for livelihoods? (2) How did land-use changes affect natural resources, and
what is the present state of natural resources? (3) What opportunities exist
for SLM? The implicit methodological goal of the studies was to introduce
and integrate different new approaches to land resource assessment in Central Asia. These included efficient methods for spatially explicit analysis,
such as soil spectrometry for digital soil mapping (Shepherd and Walsh
2002) and fuzzy logic-based risk modelling, as well as interdisciplinary and
transdisciplinary approaches such as livelihood and multi-level stakeholder approaches (Hurni 2000) and the WOCAT8 methodology (Liniger and
Critchley 2007).

15.2

 ethods: assessing land degradation and
M
conservation

In this section it is first argued that there is a need to apply new and more
efficient methodologies for assessing land degradation and conservation in
order to suit the context of the changing agricultural sector in Central Asia,
including transformations in government institutions concerned with land
management. This is followed by a brief presentation of the methodological
approach using four examples of studies conducted at various spatial scales.
15.2.1

Adapting to new land management requirements

During the era of planned economy, central top-down management authorities prepared basic materials for land-use planning, decided on land use
(Bloch 2002), and deployed specific conservation measures to state-farm
managers. Since the breakdown of the Soviet Union most rural families have
gone back to subsistence agriculture, and land is now privately used. How-
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ever, rural households have limited physical, financial and human resources,
while depending heavily on the output of their land. With the stakeholders, the land management units and the available physical and financial
resources changing, there is a need to adapt research approaches to new land
management requirements, particularly with a view to introducing new and
more efficient methods. In addition, the overall research goal has changed,
as well. While in Soviet times land surveying (e.g. geobotanical and soil
surveying) was dominated by a focus on agricultural production, the focus
has now shifted towards SLM since the Central Asian countries have signed
international conventions. SLM requires balancing ecological, economic
and socio-cultural sustainability, and thus calls for inter- and transdisciplinary research approaches. Joint efforts must be made by scientists and various stakeholder groups to adapt and develop more cost-effective monitoring systems, including indicators, measures, and procedures adjusted to the
farmers’ needs and means.
15.2.2

Four studies, four spatial scales and specific
approaches

The first study presented here focused on the communal level in Kyrgyzstan
(Figure 1) and was conducted by Shigaeva et al (2007). The aim was to analyse qualitative and quantitative changes over time in the ecology and productivity of pasture resources, and subsequently to analyse the links between
the status of land resources and corresponding household strategies. Use of a
standardised procedure from the Soviet era for detailed geobotanical pasture
assessment (Kyrgyz Giprozem 1987) facilitated comparison of new with
previous data. Household strategies were appraised using interviews based
on the Sustainable Livelihood Framework (DFID 2000); this allowed for
examination of how peasant farms emerging from the privatisation process
reacted to the changes in their institutional and social environment.
Two studies were conducted in the loess hills of central Tajikistan (Figure 1);
one was conducted at the plot level and used comparative case studies in
order to assess in detail the impact of conservation measures on soil resources (Akhmadov and Nekushoeva 2007). Indicators included a set of commonly used soil chemical and physical properties developed in Soviet times
(Zaslavski 1983). This information was then linked to the recent experiences
of individual land users and systematically recorded by means of WOCAT
questionnaires (Liniger and Critchley 2007), thus integrating quantitative
and qualitative approaches.
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The other study was conducted by Wolfgramm et al (2007) and focused on
digital soil mapping to identify hot spots of soil degradation and bright spots
of soil conservation at the district scale. It was conducted based on a large
soil sample set collected using a systematic sampling design. A soil spectral
library was established for efficient prediction of soil organic carbon (SOC)
based on samples from soil reflectance measurements conducted in the laboratory. The large sample set allowed for subsequent calibration of SOC content to satellite imagery. SOC values were also regressed to the traditionally
more widely used organic matter content values. Classification tree models
proved efficient when linking ground-truth data and information from satellite imagery in the heterogeneous area (Wolfgramm et al 2007).
The fourth study focused on the provincial scale, on the Gorno Badakhshan
Autonomous Oblast (GBAO), Tajikistan (Figure 1). The aim was to model
the degradation risk for teresken, a shrubby vegetation which in the Pamirs
is nowadays extensively used as a fuel substitute. A spatial fuzzy logicbased modelling approach applied to an expert-based classification tree was
adopted. This approach has so far been applied mainly at a smaller scale (e.g.
global resource assessments). In this study, the approach was further developed for application at the village level. The study was intended to investigate knowledge about land resources available at different stakeholder levels and to address its role in SLM (Breu 2006a).

Fig. 1
Map of Central
Asia and the four
Swiss National
Centre of Competence in Research
(NCCR) NorthSouth study sites.
(Map by Bettina
Wolfgramm)
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15.3

Results: responses and opportunities for SLM

This section presents results related to responses to the challenges created in
the transformation context and highlights opportunities for SLM in the same
context. Additionally, a summary of the lessons learned from the different
methodological approaches applied in the specific Central Asian context is
provided in section 15.3.4.
15.3.1

Responses: the current state of land resources resulting
from land-use changes

Today in Central Asia the situation generally reported is one of widespread
and severe land degradation (Sadikov 1999). The results of the four studies
presented here confirm ongoing land degradation in many places. However,
this understanding must be refined, as spatial variability is high and various examples of well-conserved land resources do exist. This is demonstrated especially in the two studies from the Tajik loess hills (Akhmadov and
Nekushoeva 2007; Wolfgramm et al 2007).
Newly collected empirical data on the state of land resources show that in
the loess region of central Tajikistan large areas are affected by water erosion, with 45% of the study area classified as showing indications of erosion
(Wolfgramm et al 2007). In the Sokuluk basin in Kyrgyzstan, forage productivity on pre-mountain and mountain pastures close to villages has generally
decreased between 1% and 34% since 1978 (Shigaeva et al 2007). Based on
the teresken degradation risk model it was calculated that teresken areas
with a low, medium or high degradation risk cover a total of roughly 30%
(or 19,000 km2) of the surface of GBAO (Breu 2006a; Figure 2). However, by contrast with this negative picture, classification of the loess areas in
Tajikistan showed that 33% of the area classified was well conserved (Wolfgramm et al 2007).
All four studies showed that severe management problems and the related
depletion of natural resources today seem to be linked to the fact that the
financial, human and physical resources of farmers are very limited. Thus,
the intensity of use of these natural resources today is closely linked to the
accessibility of areas and their vicinity to villages. This effect was observed
for different land-use types: (i) for pasture use in the Pamirs (Haslinger
et al 2007) and in Kyrgyzstan (Shigaeva et al 2007), where use of remote
high-mountain pastures was abandoned and where forage productivity has
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increased from 5% to 22% since 1978; (ii) for teresken use in the Pamirs
(Breu 2007), where a steep gradient of teresken degradation risk over a short
distance is expected at a walking distance of around 5 hours from villages;
and (iii) for temporally cropped fields in the loess hills of central Tajikistan,
where patterns of soil-degradation hot spots are observed in the vicinity of
settlements (Wolfgramm et al 2007).
15.3.2

Projection information
Projection:
Zone:
Datum:
Spheroid:

Responses: land-use change and implications for
livelihoods

The Kyrgyz study revealed how the ongoing transformations called for the
development of radically new livelihood strategies adapted to the emerging market-based economy in a changing political environment. Shigaeva
et al (2007) identified three different livelihood strategies: (i) an accumulation strategy, applied by wealthy households, where renting and/or buying
of land is a key element; (ii) a preserving strategy, applied mainly by inter-
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Fig. 2
Extract of the
teresken degradation risk map
(Source: Breu
2006a)
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mediate households, which are very often forced to return their land to the
commune or sell it to wealthier households; (iii) a coping strategy, applied
mainly by poor households consisting of elderly pensioners or headed by
single mothers, whose agricultural production is very low and barely covers
subsistence needs due to their limited labour and economic power; pensions
and social allowances form the backbone of these households’ income. The
study showed that in the study areas the main avenues for rural families to
increase their wealth are to be found in the agricultural sector and consist
in controlling more and mainly irrigated land, as well as in increasing livestock. Ensuring access to land for the poor is therefore imperative to combat
rural poverty and socio-economic disparities in rural Kyrgyzstan.
15.3.3

Opportunities: examples of SLM

The Tajik study conducted at the regional level showed that various opportunities for SLM in the loess hills of Tajikistan exist and include specifically
the following land-use systems: (i) fruit, cereal and fodder plots, either traditionally cultivated or newly established; (ii) large-area conservation systems implemented in Soviet times and diversified into agroforestry systems
during the 1990s; and more recently, (iii) agronomic conservation measures
on farm cropland, such as crop rotation and cultivation of perennial fodder
(Wolfgramm et al 2007).
Fig. 3
Degrading and
well-conserved
areas, Faizabad,
Tajikistan.
(Photo by Gulniso
Nekushoeva, 2006)

In the Tajik study conducted at the local level, a significant impact of conservation measures, especially on organic matter content in the topsoil, was
detected in a case study in Varzob. In this area, slopes of around 30% are
used communally and are heavily overgrazed, resulting in reduced vegeta-
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tion cover and severe sheet and rill erosion. Already in 1982, an innovative
land user began to set up a half-hectare vineyard/fruit plot with intensive
grass/fodder production for cut-and-carry use (Liniger and Critchley 2007).
Today this management practice has led to distinct differences in the content of soil organic matter, with an organic matter content of over 1.5% to
over 2% in conserved areas, as opposed to less than 1.5% in degraded areas
(Akhmadov and Nekushoeva 2007).
Nekushoeva also found that even degraded areas have a potential to be used
for agricultural production when adequately managed – such as degraded
pasture areas when fenced in and cultivated with alfa-alfa. While soil properties in such areas change slowly and inconsistently, productivity rapidly
increases several times over (Akhmadov and Nekushoeva 2007).
15.3.4

Summarising methodological experiences

Analysis of the above studies led to three types of conclusions regarding
the application of more efficient methods for assesing land degradation and
conservation in Central Asia:
Research questions and required spatial scales: Comparison of the studies described above highlights differences in the availability of data and
the feasibility of specific analyses for each scale. At the provincial scale
(1:500,000), data are highly generalised and often remotely sensed; expertknowledge-based classification models might be applied, but ground-truth
information for verification is often scarce. Thus, such coarse information is
mainly indicative and suitable for preliminary analysis of risks and/or opportunities. At the district scale (1:50,000), collection of representative field
data is feasible and can be used to calibrate remotely sensed data. Resulting
maps provide information on the state of resources and are also useful for
monitoring. However, the level of generalisation of the data is high, allowing mainly for qualitative analysis with regard to the effect of land use on
natural resources, e.g. soil. Case studies (1:5000) allow for sampling of welldefined, homogenous areas at a high density, and thus facilitate controlling
of influencing factors. This allows for quantitative impact assessments.
Classification tree modelling – successful approaches for spatial assessments in heterogeneous areas: Today, spatial datasets are readily accessible, e.g. in the form of satellite images. However, highly heterogeneous
areas are challenging with regard to satellite image classification. In the pre-
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vious section, two studies were mentioned that included different types of
tree models: (i) an expert-knowledge-based classification tree model combined with fuzzy logics (Breu 2006b) and (ii) a modelling approach based
on statistical algorithms (Wolfgramm et al 2007). Classification tree models
are non-parametric and thus provide a well-suited approach for heterogeneous areas. Further advantages are straightforward integration of various
datasets and linking of rules observed in the field with models.
Collaboration between land users and scientists (transdisciplinary
approaches): The results from the interviews conducted with farmers
using the WOCAT questionnaires showed that farmers’ knowledge is decisive for planning SLM. While researchers are better equipped to verify and
quantify processes, land users provide crucial information regarding land
management and degradation and conservation processes (Akhmadov and
Nekushoeva 2007). Thus, there is great potential in concurrently applying
transdisciplinary approaches and disciplinary scientific methods. Furthermore, the results of the study by Breu (2006a) show that on average, knowledge of SLM at different stakeholder levels differs little, while differences
within a stakeholder level can be considerable. These experiences confirm
the importance of exchange among stakeholders, also within the individual
stakeholder levels, in order to share knowledge about SLM and to negotiate
and coordinate actions.

15.4

Conclusions and implications

This section draws conclusions and provides recommendations for future
research. Based on the synthesis at hand, the following three aspects were
considered of crucial importance in creating opportunities for SLM in Kyrgyzstan and Tajikistan:
Information basis for land-use planning: Approaches were identified and
applied to efficiently collect information on the state of land resources at
different scales relevant to land-use planning. Today geographic information systems (GIS), remote sensing and efficient laboratory methods play
an important role in mapping. Studies have shown that transdisciplinary
approaches for identifying SLM options at the plot level are decisive. Thus,
participatory (GIS) approaches should be used also for land-use planning
and monitoring activities at the district and provincial levels.
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Abandonment of agricultural plots: This phenomenon has been observed
to be linked to widespread labour migration. While in some cases abandonment of cultivation can take pressure off the land, heavily degraded fallow
land can also degrade further when abandoned. However, with rising food
prices9 it is expected that crop production on marginal land will increase
again. As labour migration is very important for both Tajikistan and Kyrgyzstan, it is recommended that research be conducted on the effect of
migration and the availability of human resources, on abandonment of cultivation and its effect on land degradation and conservation, as well as on
SLM options adapted to households with a limited workforce.
Pasture management: Results show that large areas are used as pastures
and that increasing the number of livestock is one of the main options for
rural families to increase their wealth. However, easily accessible pastures
in particular are highly affected by degradation processes. At the same time,
land regulations regarding pastures show distinct deficiencies, for example regarding clear administrative responsibilities. Although the studies
presented here identify various entry points to SLM, they focus mainly on
the management of small plots, whereas opportunities for improved pasture management are lacking. Thus, there are many implications for future
research in the field of pasture management. For Kyrgyzstan, important new
topics and research questions have already been identified. They include
transhumance to summer pastures, improved pasture and livestock management (e.g. pasture information systems), and pasture law, including the role
of different institutions in land management as well as human and animal
health risks.
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