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Abstract: Background, aim, and scope Loess tableland is the most valuable land resource on the Chinese Loess
Plateau (CLP). However, the plateau surface of the loess tableland has experienced serious soil and water loss
due to headward erosion. Luochuan County of Shaanxi Province is the main body of the Luochuan tableland,
which is the second largest tableland on the CLP. In recent years, an increasing number of studies have focused
on gully consolidation and tableland protection in Luochuan County. However, information on land use and
land cover change, especially the expansion of urban areas on the tableland of Luochuan County, is rare. In
this study, the land use and land cover change in Luochuan County between 1985 and 2015 was characterized,
and the aim was to quantify the dynamics of land use/land cover change and elucidate the impacts of human
activities. Materials and methods Landsat images were collected, and the sensor types were TM and OLI.
The spatial resolution of the Landsat images was 30 m. All images were pre-processed and classified by ENVI
software. ArcGIS and Google Earth software were used to interpret the results of supervised classification to
improve the accuracy of the results. Results (1) Woodland, grassland and arable land were the main land use
types in Luochuan County between 1985 and 2015, occupying more than 90% of the total land area. During
the past 30 years, the area of construction land exhibited the most significant increase; specifically, the area
increased by 117.16 km”, and the annual rate of increase was 5.11%. In 1985—2000, the area of construction
land increased by 38.13 km’, and in 2000— 2015, the area of construction land increased by 79.03 km”.
(2) Over the past 30 years, the main characteristics of land use change were the mutual conversions of woodland,
grassland, arable land and construction land. In the first 15 years (1985—2000), the woodland and grassland
showed a change pattern of first decreasing and then increasing; in the latter 15 years (2001—2015), the arable
land showed a change pattern of first increasing and then decreasing. The areas of unused land and waterbodies
changed less during the past 30 years. (3) Over the past 30 years, the comprehensive land use dynamics in
Luochuan County showed an increasing trend, which indicated that human activities have gradually increased
in the area. However, human activities are changing to a conservation role based on the directions of land use
change in Luochuan County. Discussion In 1985—2015, the land use and land cover patterns in Luochuan
County changed greatly, and the change pattern had a close relationship with the implementation of the national
policy, e.g., the policy of converting cropland to woodland and grassland and China western development. For
example, the arable land area of Luochuan County first increased and then decreased in 1985—2000, with a
total increase of 107.14 km’. This result is related not only to the implementation of the production contract
responsibility system in rural areas from 1985 to 1990 but also to the reclamation of most grassland and
woodland into arable land. The construction land area of Luochuan County increased continuously from 1985
to 2015, with an average annual growth of approximately 11.60%, mainly from arable land, and this change
is indicative of the strong economic development in Luochuan County. With the continuous expansion of the
urbanization area and the continuous expansion of the traffic network, the water and soil loss on the tableland
and erosion of the ditches have accelerated. Moreover, the soil anti-scourability in the loess area was different
under different vegetation conditions. The research results showed that the impact of human activities on land
use/cover change in Luochuan County from 1985 to 2015 was mainly reflected by the mutual conversion
between woodland, grassland, arable land and construction land, and human activities had an important role in
promoting the conversion of land use types and have further affected the water and soil loss and gully erosion in
the Loess Plateau area. Conclusions In this study, we conclude that modern human activity, e. g. urbanization,
is the major driver of land use change on the Luochuan tableland, which showed the most significant increase

of land area. Moreover, the transitions of woodland, arable land, grassland are more influenced by ecological
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policy implemented on the CLP. Recommendations and perspectives When using software for supervised

classification, remote sensing images with a long history have the disadvantage of insufficient resolution, which

will result in the results facing the risk of insufficient accuracy. It is suggested that the recognition accuracy can

be improved in the future by using a large amount of data training in deep learning.

Key words: Luochuan County; land use/cover change; human activities; Landsat imagery
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Fig. 1 The location of the Luochuan County in the Loess Plateau of China
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Fig. 2 Maps of land use change in the Luochuan County during 1985—2015
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Tab. 3 Area and percentage of different types of land use change in the Luochuan County during 1985—2015
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M Woodland —116.12 41.26 —74.87 34.14 27.63 29.94
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Fig. 3 Land use/land cover change in the Luochuan County during 1985—2015
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Tab. 5 Transfer matrix of different land use types in the Luochuan County during 1985—2000
IKIR KK F]
- . it FH 1 . et TTEkR
: ot ) Prits HE T AR W R y
A bR 2R ) Land for water . Transfer out
Woodland Grassland Arable land  Construction Unused Basin Transfer out o
Land use type a a 2 ,  areaand water 7 7 ,  contribution
/km /km /km land/km land/km /km area/km’
conservancy rate/ %
facilities /km®
M
Woodland /km” 437.02 118.66 47.23 4.37 0.02 3.20 610.49 173.47 38.14
L
Grassland/km? 52.43 434.76 117.23 18.40 0.07 0.20 623.09 188.34 41.41
it
Arable 0.69 35.52 443.56 33.06 0.02 0.21 513.07 69.51 15.28
land/km®
B
Construction 0.19 6.15 11.87 15.55 0.01 0.00 33.76 18.21 4.00
land/km’
IRIF KA
it H b
Land for water
dwat 0.33 0.04 0.19 0.13 1.69 0.04 2.43 0.74 0.16
area and water
conservancy
facilities /km®
R FH
Unused 3.81 0.51 0.21 0.00 0.00 1.20 5.73 4.54 1.00
land/km’
:tjy A"L
- (J,m ?:‘1/-']; , 49448 595.64 620.29 71.51 1.81 4.85 1788.58 45481
asin total/km
e TR
Transfer in 57.46 160.88 176.73 55.97 0.12 3.65 454.81
area/km’
L YNV
Transfer in
12.63 35.37 38.86 12.31 0.03 0.80

contribution
rate/ %
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Tab. 6 Transfer matrix of different land use types in the Luochuan County during 2001 —2015
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ERSeOpe /km /kn land/km? ~ CORAPOWART ik Jkm® area/km®  oloonon
conservancy rate/ %
facilities/ km’
Mt
, 37245 114.24 1.02 4.13 0.02 2.55 494.40 121.96 22.07
Woodland/km
b
2 106.76 414.25 40.82 33.84 0.10 0.06 595.83 181.59 32.85
Grassland/km
Bk
Arable 48.98 74.86 415.07 81.01 0.02 0.04 619.99 204.92 37.08
land /km’
LR H
Construction 4.77 13.21 21.96 31.63 0.30 0.00 71.87 40.24 7.28
land/km’
TR B K F
it 1 Hh
Lo e 0.05 0.07 0.02 0.10 147 0.00 1.70 0.23 0.04
area and water
conservancy
facilities/km’
AR
Unused 2.58 0.84 0.13 0.21 0.00 1.05 4.81 3.76 0.68
land/km’
V7 I Ai
{}‘"‘ it , 53559 617.46 479.02 150.91 1.90 3.71 1788.60 552.69
Basin total /km
T TR
Transfer in 163.15 203.22 63.95 119.29 0.43 2.66 552.69
area/km’
YNNG N
Transfer in
o 29.52 36.77 11.57 21.58 0.08 0.48
contribution
rate /%
£ WNIE 1985—2015 4 LA FHFE LA B Ha 8B 1k 8 WJIE 1985—2015 4E + | FHAR (LR
Tab. 7 The degree of land use change in the Luochuan County Tab. 8 The rate of land use change in the Luochuan County
during 1985—2015 during 1985—2015
AE( TR R EE LR AR AL L, A0 + R R EE AR (L R
Particular year Comprehensive index of land use degree L, Particular year Land use change rate R
1985 232.14 1985—2000 0.44
2000 242.41 2001—2015 0.04
2015 243.37 1985—2015 0.04
4 (1) 1985—2015 4, & )1 B9 £ 15 b 3

HERFA B 1985—2015 4E iR (st PRROR, RN 117,16 don, AR E95000 5.119%,
FAbER, P& L b R PR A A . R Rg gy MM BRHL. RO RAIUHME . KBRS
[ SRR AT TR GES A, AU R 2 AR, MO 2 B ) 4
g IG5 5 i A I
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