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Spatiotemporal dynamics of the bare soil cover in the Hetian basinal area of

County Changting, China, during the past 35 years
XU Hangiu "

College of Environment and Resources, Fuzhou University; Institute of Remote Sensing Information Engineering, Fuzhou University ; Fuzhou 350108, China

Abstract: The Hetian basinal area in County Changting of Fujian province is one of the most typical soil loss areas in the
reddish soil regions of southern China. Local people and governments have been struggling for the control of the soil loss for
decades. This study used remote sensing technology to analyze spatiotemporal dynamics of the bare soil cover in the Hetian
basinal area since 1976. The bare soil features were extracted from the Landsat images of 1976, 1988, 1999, 2004 and
2010 using two thematic indices-normalized difference soil index ( NDSI) and normalized difference impervious surface
index (NDISI). After converting the original digital number values of the images to at-satellite reflectance, the soil and
impervious surface features were enhanced using the two indices, respectively. The soil features were then extracted from
the soil-enhanced images. However, the extracted soil information was found to have been mixed with built-up land
information due to the spectral confusion between the two categories. Therefore, the NDISI was further used to filter out the
unwanted built-up land information from the soil images using a logical tree algorithm, as the NDISI is the index specially
designed for highlight impervious surface features represented mainly by built-up lands. Results showed that the nearly
thirty-five years of fight for controlling soil loss have greatly reduced bare soil covers in the basinal area. The area of the
bare soil cover has been greatly reduced from 159.17 km® in 1976 to 51.98 km® in 2010. In the three observed periods,
1976—1988, 1988—1999, and 1999—2010, the decrease in bare soil cover was in an accelerate speed, which was —2.45

km’ per year, —2.75 km’ per year, and —4.33 km’ per year for the three periods, respectively. This corresponds to the
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major policies issued by the government for the soil loss treatment of the area. Government policies accompanied with

effective actions have played a key role in the reducing of the bare soil cover in the Hetian basinal area.

Key Words: soil loss; impervious surface index; bare soil index; County Changting; Hetian; remote sensing.
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Fig.1 Map showing the location of the study area and 3D-perspective view of the Hetian Basin (RGB:741)
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Table 1 Accuracy assessment

AEAy A% H ] Image date R {H Threshold HBURE ¥ JKERE /%

Year Landsat SPOT/ALOS T, T, Sampling number  Overall accuracy Kappa

1976 1976-11-28 — — — 300 88.33 0.813

1988 1988-1-.16 1988-06-02 0.057 0.031 300 93.33 0.901

1999 1999-08-20 1998-10-22 0.033 0.018 300 91.67 0.887

2004 2004-10-12 2004-10-05 0.013 0.039 300 96.67 0.937

2010 2010-10-29 2010-12-29 0.073 0.055 300 95.00 0.921
3 EREHH

%) 1976 1988 (1999 2004 2010 4F AR HEBGEAG (K 4) #4751, 15 H IR 5% DX 45 Bs) AR AR £ 4340 T
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Table 2 Area of bare soil cover and its changes during the study period
A4k Changes
1976 1988 1999 2004 2010 1976 1988— 1999— 1976— 1999—  2004—

1988 1999 2010 2010 2004 2010
TR Soil area/km? 159.17 129.81 99.63  75.45 51.98 -29.36 -30.18 -47.65 -107.19 -24.18 -23.47
Ho Al Percentage/ % 20.53 16.74 12.85  9.73  6.70 -18.45 -23.25 -47.83 -67.33 -24.27 -31.11
AEYAEAE Annual change/km -2.45 -2.74 -4.33 -3.15 -4.84  -3.91
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Fig.4 Extracted bare soil images of each study year
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Fig.6 Dynamics of bare soils in the Liao Village
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