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Study site

Background
In the course of the Soviet Virgin Lands Campaign ~ 45 million hectares of Eurasian steppe grasslands were converted into croplands between 1954 and 1963, of which over 19
million hectares were ploughed up in Northern Kazakhstan. The breakup of the Soviet Union in 1991 and socio-economic and institutional changes resulted in contraction of
agricultural land-use. However, there is still high uncertainty about the actual trajectories, the patterns and the drivers of agricultural land-use change (LUC), especially in former
Virgin Lands area of Kazakhstan.

Research questions
1. How can we accurately map agricultural land-use change (LUC) in steppe regions with remote sensing techniques?
2. What are the spatial patterns and trajectories of agricultural LUC in the study area (Kostanay province) since the beginning of the Virgin Lands Campaign (VLC)?
3. What are the socio-economic and environmental determinants of the spatial pattern of agricultural LUC in the study area?

Extensively used grasslands in Kostanay area after the collapse of the USSR

Assumptions for Part II

Results of Part I

Part I: Mapping agricultural LUC
Pre-1954 - 1990

BACKGROUND:

Hypothesized underlying drivers:
Socio-economic shock after 1990, population outmigration, crop prices, land-use policies

1990- 2010

•No reliable (spatially explicit) data on land-use available for Kazakhstan
•Challenge to map accurately managed grasslands in steppe landscapes with satellite images

Hypothesized proximate determinants of agricultural LUC

OBJECTIVES:
•Producing LUC map for Soviet (pre-1954 - 1990) and post-Soviet period (1990 - 2010)

METHODS:

Covariates

•Utilizing archival records from pre-1954 to 1990 and Landsat TM & ETM+ imagery for three
time-steps (circa 1990 - 2000 - 2010)
•Change detection using multi-temporal composite images with Support Vector Machines
•Classification accuracy assessment (visiting validation sites, completed October 2013)
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Part II: Identifying determinants of LUC
BACKGROUND:

Population in the
nearest settlement

•Market-oriented agricultural LUC is driven by economic decisions of rational behaviour of
agricultural agents to maximize their profits
•Underlying drivers (e.g., institutional & environmental settings, crop prices) impact the
decision of agricultural agents about proximate drivers of agricultural LUC (e.g., abandonment
of environmentally marginal agricultural areas)

Acreages of cropland [ha=0,01 km²]

METHODS:
•Spatially explicit logistic model explaining the patterns of agricultural LUC (1-converted, 0active cropland) for three trajectories (converted to grasslands by 2000 and stay as grasslands
by 2010 (1), converted to grasslands only by 2010 (2), converted to grasslands by 2000, but
plowed again by 2010 (3)) with independent variables (e.g. elevation; soil; distance to roads,
railway & settlements; yield & livestock numbers)
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Discussion

OBJECTIVES:
•Identifying the underlying and proximate drivers of agricultural LUC pattern using participatory
interviews with agricultural experts and farmers and detailed socio-economic & biophysical
data
•Developing spatially explicit models to explain the pattern of agricultural LUC
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pre-1954

1954 -1961

total by 1961

Cropland area

466,178

1,572,023

2,038,201

of which used by 1990

344,182

1,190,326

1,534,507

Share

73.8%

75.7%

75.3%

2000

Note: ´Grassland´ class includes
both managed and non-managed
grasslands

2010

Cropland

Converted

Cropland (stable)

Recultivated

Newly converted

Old converted

Total converted

Cropland by 1990

1,793,686

1,292,629

1,548,729

330,357

244,956

962,272

1,207,229

Share

58.1%

41.9%

50.2%

10.7%

7.9%

31.2%

39.1%

We observed widespread cropland conversion into
grasslands during the first and the second decade
(1990-2010) after the collapse of the Soviet Union.
However, recultivation of once converted croplands
into grasslands was also common from 2000 to 2010.
Post-Soviet socio-economic shock caused drastic
decline of livestock from 1990-2000 and decreased
the agricultural intensity on grasslands. Recent
increase of GDP in Kazakstan (increase of meat
consumption), and competition of land-use (wheat
production), stimulates increase of livestock numbers
and thus agricultural intensification on grasslands.
Knowing spatial socio-economic and biophysical
determinants of agricultural LUC in steppe region
would allow developing plausible trade-offs between
different agricultural land-uses and environmental
opportunities.

