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A study on the morphology evolution of blowouts in sandy grassland area . taking
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Abstract: The emergence of blowouts in grassland areas has accelerated the process of desertification of grasslands and
posed a serious threat to the balance of grassland ecosystems. The studies on blowouts in sandy grassland mainly focused on

the morphology, scale and mechanism of the current blowouts, and there is a lack of studies focusing on the morphological
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changes of blowouts in a complete development cycle at the regional scale. Based on this, this study took the blowout in
Dahekou Town, Xilingol sandy grassland area as the research object, and used the U.S. Keyhole satellite data and China’s
Gaofen- 1 satellite data as the data source. ENVI 5.6 image data processing software and ArcGIS 10.5 data extraction and
analysis software were used to extract blowout morphology data for a total of six periods from 1962 to 2023, and regional
scale long time series blowout morphology change analysis was carried out. At the same time, the stand-alone and composite
blowouts, which are typical of the sandy grassland development in Xilingol, were selected, and the morphological evolution
process of the blowouts in the past 60 years was explored by using the landscape pattern index method and the elliptical
geomelric parameter quantitative description method. It was found that the coefficient of variation of blowout patch area
(AREA_CV), mean patch shape index (SHAPE _MN), and mean fractal dimension index ( FRAC _MN) increased
significantly from 1962—2023, and large blowouts developed in the study area during this time period. The general
development pattern of blowouts was that the pit body extended to the back edge of the pit, the sand deposition body
extended along the prevailing wind direction, and the morphology ranged from ovoid to saucer-shaped to trough-shaped pits.
The area and length of the long and short axes of the typical stand-alone and composite blowouts developed in this area
showed fluctuating trends over time, and the length of the long and short axes of the composite blowout A increased by
722.78% and 150.43% , respectively, and the evolution process went through the three phases of bare ground sand patches,
active development, and stationary demise, and this type of blowout had the possibility of reactivation in all of the three
phases mentioned above. Through the research on the morphological evolution of blowouts in Xilingol sandy grassland, the
results can provide a theoretical basis and data support for the management of grassland blowouts and the prevention and

control of grassland sanding, and the sustainable use of grassland resources.

Key Words: sandy grassland ; blowout ; morphological evolution ;landscape pattern
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Fig.1 Location map of the study area
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Table 1 Satellite data parameters
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Table 3 Descriptive statistics of blowout area

GO e/ IME/hm? & KAE/hm? 2% b i 22 it B 53} 5
Year Minimum value Maximum value Variance Standard deviation Skewness Kurtosis
1962 1.65 134.80 444.82 21.09 2.63 8.85
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Fig.6 Morphological changes of stand-alone blowout and composite blowouts A and B
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Table 4 Variation in the area of different types of blowouts

E1 s v e Bl &It G R A RS RARZE S & BN B
Extended stand-alone blowout  Pit consolidation composite blowout A Composite blowout B linked to sand deposition bodies
i B B Bubtke  Bwika
Year EIIREN Sand ik a ik b Sand otk ¢ Ytk d Sand Sand
Pit/m? deposition Pit a/m? Pit b/m? deposition Pit ¢/m? Pit d/m? deposition deposition
body/m? body/m? body ¢/m? body d/m?
1962 2405.10 0.00 2461.89 8451.82 3317.80 10150.67 9437.80 46030.74
1972 3707.01 3466.09 2761.68 19308.36 5762.36 14964.09 14290.09 30606.23
1982 1895.72 3105.60 4290.44 17320.02 3509.86 17975.56 20463.78 41386.44
2013 14591.15 14749.10 20200.71 17981.39 55937.21 5774.88 24972.57 36489.73 45016.10
2018 15933.75 13434.38 23031.90 22164.36 69743.40 6339.00 22573.83 115897.92
2023 13429.02 37355.48 52650.19 60081.78 7235.23 27091.79 85688.39
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Table 5 Morphological parameters of different types of blowouts
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