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Abstract; The Revised Universal Soil Loss Equation (RUSLE) , supported by remote sensing and geographical information
system techniques, was used to quantitatively estimate the soil erosion amount of the Hetian basin area of County Chanting
in Fujian province, southeastern China. The Hetian area is a typical reddish soil erosion area in South China, and thus is
selected as a study area. We evaluated the soil erosion intensity of the area in the years of 1988, 1998 and 2010,
respectively,using the RUSLE but with the factors more suitable for the study area. The RUSLE is expressed as A = R - K
« LS + C - P, where A is the annual mean soil erosion modulus, R is the rainfall erosivity factor, K is the soil erodibility
factor, LS is the combined slope length and slope steepness factor, C is the vegetation cover management factor, and P is
the soil and water conservation support practice factor. The R factor was calculated using the monthly rainfall of 1988,
1998, and 2010, and the results were 332. 12, 296.40, and 345. 14, respectively. According to the soil type map and the
K values assigned to the corresponding soil types, we acquired the K grid surface. For the LS factor, we obtained it from a
30m digital elevation model (DEM) of the study area and created the LS grid surface using the ArcGIS. To obtain the C

surface, we firstly calculated the vegetation fraction cover from three Landsat TM images of the study years, and then
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evaluated the C value. The P factor was determined based on land use types. Similar to the K factor, we assigned different
P values to the corresponding land use types, and obtained the P surface for the three study years. Besides, all the factors
were converted from English units to metric units, and to GRID format in the same coordinate system of WGS84. By
overlaying all the six RUSLE factors described above, we generated the resultant map of estimated soil loss amount for the
study area in each study year. The field verification indicated that the accuracy of the estimation could be as high as
86.51% . Results showed that during the period from 1988 to 2010, the soil erosion in the Hetian basin area was reduced
greatly. The average erosion modulus decreases from 4259. 11 t-km™a”™" in 1988 to 1280.09 t-km™a™" in 2010, and the
corresponding annual soil loss amount also decreases from 2. 5242 million tons per year to 0. 7587 million tons per year.
Moreover, the cover area of moderate- to severe-erosion grades declines from 176 to 62. 69 km® , while the weak-erosion area
increases from 225.85 to 358.9 km’ in the same period. These findings indicate that the treatment of soil erosion in the
Hetian basin area and the protection of local ecological environment are quite successful. Further control of the soil loss in
the area should focus on the center and northwest basin areas, particular in the areas with elevation below 400m and

vegetation fraction cover between 20% and 50% .

Key Words: remote sensing; geographic information system; RUSLE; soil erosion; Changting
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Fig.1 2010 Landsat image of County Changting and the location of the study area (RGB: 321)
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Fig.2 The distribution map of soil erosion intensity in three time phases
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1988 4% 2010 41 22 4F[0] , AR PR I 1988 4R 11 4259. 11 t-km ™ a™ 435I FFEZE 1998 4F 1) 2067. 02
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HURE A Dl ) T R IR A 115,47 km® , RHUZ RO IR REEEU M B, XR I H 2000 - A3 — 5
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Table 1 Soil erosion intensity grades and their cover area in the study area

IR L

ey Average erosion 1988 1998 2010
Erosion grade modulus Rk HB%  ERVKe® HB% RV km? Hetil %
/(t-km?-a™h) Area Percentage Area Percentage Area Percentage

T Weak <500 225.85 42.34 243.43 45.64 358.9 67.29
12 Slight 500—2500 131.55 24.66 166.77 31.27 111.81 20.96
1 Moderate 2500—5000 62.61 11.74 62.3 11.68 31.04 5.82
%Y Intense 5000—8000 34.69 6.5 28.83 5.41 13.2 2.47
#5521 Extremely intense 8000—15000 36.52 6.85 22.16 4.15 10.82 2.03
JHZY Severe >15000 42.18 7.91 9.91 1.86 7.63 1.43

AN X 3 AR B AN ) - AR b S5 G AT P B EL , I8 AR N A SR RS R, PR T RS IR, AR SC R B
1988 4E % 2010 4EHYEERSHERE (F2) , WP AT LAFE )+ 1988—2010 4F[6] , 4% 1= fh 25 9 A5 AS ) B2 BE i 56 7% 5 L
1988 AR EE K UL AR IR 131.9 km® 4355246 R 2010 4EAGTHUE (R  (66. 38 km® ) FIER LR
PREFR (65,52 km®) 5 IXFRF R TIAR b 3R % 556 85, Ul 72 X+ 3R s B A sea i, (A 76 2010 4F
UM AEGLN 7. 63 km® HA 4.7 km® S HH 1988 AR I ZUAR o 1) 45 GG Ak T ke 9, R B 13X 224 (1] - 847
PAUIR 0 7E A5 3 3t Y (RS  WoAF A0 36 R i) B A5 0

F2 1988—2010 £ EEMER TN 4/ km?

Table 2 Conversion matrix of different erosion grades from 1988 to 2010

2010 /km?

» phal 1988 47 HiiT

1988 T B s 2l i JHIZN .
. Extremely Total in 1988
Weak Slight Moderate Intense . Severe
ntense

W Weak 203.17 14. 69 3.78 1.77 1.38 1.06 225.85
12 Slight 89.35 31.6 5.64 2.07 1.78 1.11 131.55
)% Moderate 32.31 21.11 5.03 1.85 1.28 1.03 62.61
521 Intense 14.6 13.27 3.75 1.5 0.97 0.6 34.69
5851 Extremely intense 11.66 15.45 4.72 2.1 1.69 0.9 36.52
JE %1 Severe 7.82 15.7 8.12 3.9 3.72 2.93 42.18
2010 4F &3t Total in 2010 358.9 111.81 31.04 13.2 10.82 7.63 533.4

2.2 IR A ] SR RRE
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Jiti s X TAR R 55 8 R 20% —50% MM X i — 20 A TR BHA MRORMIRRIOM G, A 808 e A 5

(4) BFFEIXIY IR IR AL SVAR - 52 R PR A (02 A 1988 4F3 2010 ARG /N AR A A R 2142 1k
558 JEE 2 () BN B ol A7 AR 2 < SRR | SRR B R, U B M X A TA B T AT A T OB B B
Bigh . XA E R AR BRSO R IR S R R S 0 T A A TAE R s,
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