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Ecological risk of ecological immigrants on land use change in arid areas

—Hongsibu district of Ningxia as an example

WANG Peng' WANG Ya-uan' LIU Xiao-peng' > CHEN Xiao' KONG Fu-xing'
(1. College of Resources and Environment Ningxia University Yinchuan Ningxia 750021 China; 2. Key Laboratory ( China-Arab)

of Resource Evaluation and Environmental Regulation of Arid Region in Ningxia Yinchuan Ningxia 750021 China)

Abstract: Based on five remote sensing datasets of 1995 2000 2005 2010 and 2015 and RS and GIS tech-
nologies Hongsibu district the largest resettlement center in the nation was selected as the research object. We
used the land use cultivation index landscape diversity index and landscape fragmentation and other indexes to
construct an ecological risk index model then used the model and spatial analysis method to analyze the temporal
and spatial distribution of land use change and its ecological risk in Hongsibu area from 1995 to 2015. The results
showed that the area of grassland significantly decreased by 29 494 hm’ during the study period. The land for farm—
ing forestry water and construction increased. The construction use increased the most while the unused land
fluctuated obviously. From 1995 to 2015 the ecological risk in the study area continued to decline and the ecologi—
cal risk index decreased from 0.3972 in 1995 to 0.3235 in 2015. The spatial distribution of ecological risk in town—
ships in Hongsibu Ecological Resettlement District varied greatly. However there was no regularity. These mainly

happened between the high risk areas during 1995-2005 and the moderate risk areas and the slight risk areas dur—
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ing 2005-2015. Through the exploration of the ecological risk factors affecting the ecological resettlement area of
Hongsibu County by geographical probes it was found that the index factors such as forestland grassland and
vegetation coverage had significant impact on the ecological risk in the resettlement area. Therefore through the
Yellow River irrigation project and the construction of basic farmland to increase farmland productivity and ensure
the economic development and ecological security of the resettlement areas attention should be paid to the increase
and construction of ecological land area in the resettlement region so it could decrease the vegetation coverage and
ecological risk in the resettlement areas. The protecting ecosystem avoiding poverty and developing economy are
the main directions of eco-migration. Therefore while Hongsibu resettlement area is pursuing the improvement of e—
conomic strength in the development process it is important to pay attention to ensure the ecological security in the
development of the whole region.

Keywords: arid areas; ecological resettlement area; land use change; ecological risk; hongsibu district
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Fig.1 Geographical location of study area
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2 1995—2015
Table 2 Changes in land use in Hongsibu ecological resettlement area 1995-2015
/hm? /hm? /hm? /hm? /hm? /hm?
Items Cultivated land Forest Grass land Water Constructional Unused land
1995 70207.81 2818.31 188208.17 1887.21 1093.58 12529.49
) 2000 89917.77 3214.26 162813.62 1913.55 913.13 17953.58
A /m 2005 74853.49 4433.68 163126.12 1807.24 1038.01 31479.74
rea
2010 80456.56 6240.92 162643.32 2132.42 1432.03 23825.55
2015 89787.54 6985.65 158714.14 2559.40 5887.86 12580.53
1995-2000 19709.96 395.95 —-25394.56 26.34 —180.45 5424.10
, 2000-2005 -15064.28 1219.42 312.51 -106.31 124.89 13526.16
/hm 2005-2010 5603.07 1807.24 -482.81 325.18 394.02 -7654.19
Change amount
2010-2015 9330.98 744.74 -3929.18 426.98 4455.83 -11245.02
1995-2015 19579.73 4167.34 —-29494.04 672.19 4794.28 51.04
1995-2000 28.07 14.05 -13.49 1.40 -16.50 43.29
/% 2000-2005 -16.75 37.94 0.19 -5.56 13.68 75.34
?2005-2010 7.49 40.76 -0.30 17.99 37.96 -24.31
Change rate
2010-2015 11.60 11.93 -2.42 20.02 311.15 -47.20
1995-2015 27.89 147.87 -15.67 35.62 438.40 0.41
25 394.56 hm’; 2000—2005 o 1995 25.37%
312.51 hm?*; 2005—2015 2000 32.49% 2015 32.47%
2000—2005 ; 2000
; 2005—2015 2005
o 1995—2000
9.03%
1995—2015 672.19 hm’ ; 2000—2010.2010—2015
wy” 1995—2005 (2) 1995—2015
1995 0.8529
; 2005—2015 2015 1.0427 20
1995 0.5200 2015 0.2569
o 1995—2005 o
2005—2015
3.2
3.2.1 .
() 3 .
221.63 2015 232.18

1995—2000 2005—2015
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Table 3  Ecological risk index and risk value of Hongsibu migrants resettlement area 1995-2015

Index type 1995 2000 2005 2010 2015
Land use level 221.63 226.67 216.42 221.50 232.18
. Cultivated land reclamation 25.37 32.49 27.05 29.07 32.47
Land use index

Vegetation coverage 69.03 60.00 60.55 61.03 59.92
Landscape diversity index 0.8529 0.9598 1.0325 1.0329 1.0427
. Landscape dominance index 0.5200 0.4062 0.3646 0.2974 0.2569

Landscape pattern index
Landscape fragmentation index 1.3515 1.2755 1.3925 1.4194 1.4523
Ecological risk index 0.3972 0.4124 0.3829 0.3541 0.3235

2

Fig.2  Spatial distribution of ecological risk in Hongsibu ecological resettlement area
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1995—2015 4
Table 4 Determinants of ecological risk differentiation among
1995 various factors on geographic exploration results
q
Impact factor Decide force g value
+ 2005 Cultivated land 0.7653
Wood land 0.9028
: 2015 Grass land 0.8469
Water 0.6583
Constructional land 0.7151
Unused land 0.5027
. 1995—2005 Land use level 0.8673
Cultivated land reclamation 0.8236
Vegetation coverage 0.9159
Landscape diversity index 0.7249
: Landscape dominance index 0.7835
Landscape fragmentation index 0.8572
o 2005—2015 .
4
3.3 1995—2015
12 ]
q °
( 4
q
(0.9028) >  (0.8469) >  (0.7653) > .
(0.7151) > (0.6583) > (0.5027): 6
(0.9159) > (0.8673) >
(0.8572) > (0.8236) > o 1995—2015
(0.7835) > (0.7249) .

1995—2015
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