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Spatial and temporal variations in soil erosion sensitivity in Danjiangkou City

MA Fangzheng, YU Xingxiu', HU Yanxia, LI Mingwei, CHENG Si, WANG Xingfeng, XIAO Juanhua

(College of Resources and Environmental Science, Hubei University / Hubei Key Laboratory of Region Development and Environment
Response, Wuhan 430062, China)

Abstract: Soil erosion is a major ecological problem in Danjiangkou reservoir area. Therefore, understanding the soil erosion mechanism of
Danjiangkou reservoir area and conserving the water environment of the reservoir area is critical. Based on the revised universal soil loss
equation (RUSLE) and the terrain characteristics of mountainous and broken terrain in Danjiangkou City, five factors, including rainfall
erosivity, soil erodibility, topographic relief, vegetation coverage, and gully density were selected to develop a soil erosion sensitivity
evaluation system. With the help of ArcGIS 10.2 platform, the soil erosion sensitivity of Danjiangkou City from 2012 to 2017 was
comprehensively evaluated and the spatial distribution characteristics of soil erosion sensitivity in the study area under different underlying
surface elements were analyzed. The results showed that the soil erosion sensitivity of Danjiangkou City was generally high in the northern
and southern regions and low in the central region. Soil erosion sensitivity was characterized majorly as marginal and moderate sensitivity.
Highly sensitive and extremely sensitive areas accounted for 13.53% of the total study area; during the five years, the moderately sensitive,
marginally sensitive, and insensitive areas in Danjiangkou City showed an increasing trend, while the highly sensitive and extremely
sensitive areas showed a downward trend; sparse woodland and unused land were highly sensitive land use types in the study area. The
potential risk index of soil erosion in the study area increased initially and decreased later with the increase in slope. The research findings
can serve as a reference for studying the soil erosion mechanism and developing strategies for the conservation of soil, water, and the overall
ecosystem in Danjiangkou City.

Keywords: Danjiangkou City; revised universal soil loss equation (RUSLE ); soil erosion sensitivity; GIS
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Figure 1 Schematic diagram of the location and topography of Danjiangkou City
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Table 1 Evaluation index and classification standard of soil erosion sensitivity
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Figure 3 Distribution map of soil erodibility factors
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Table 2 Comprehensive evaluation of soil erosion sensitivity in

Danjiangkou City from 2012 to 2017
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Figure 7 Classification map of soil erosion sensitivity in Danjiangkou City in 2012 and 2017
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Table 3 The intensity transfer matrix of soil erosion sensitivity in Danjiangkou City from 2012 to 2017
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Figure 8 Spatial variation map of soil erosion sensitivity in

Danjiangkou City from 2012 to 2017
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R P vy B2 b 0 DX A 5 2 288 TR Y
T0% , 31X 2 R 2 2 1 P Ml AR B o 2 AR, - 33 45 4
AR B, HUIRBE 1585 , K L RFFHE I A 07 . X T
G R, SRR kR (R ARk b
AR 5, UL AR M Pt A 5 X e B
M TR, A i I U0 S5 5 3o 48 X sl ) e B 1 52
AR ARl T2 20 A FE T DXIRE 3R g 4 1
B DX, B A A R R T T 5, A AR v B L B0 X
TR FEB/ IS, X SR A bRt T LA S50 5 2 4 )
Sehrihae )y, A RAFIK LORFFVERE . A HOA AR
b, BIF 5 DX THE AR L 1, 3 45 Dl U By L
YR I BE TR , 5 Ja RLtE— B A MRHE G g 45
Hey o PR T LR, H I S 1 2 R A
30 cm, i R MR REK R 5 I AR F KR, 5 1R
(R0, DRI A b 3 B 3% X oK AR5 T AR A
Mo BT WP DR OB o D TR E S iR
Db SRR Py 22 ] 3 A B R W) 4 U R i 2P T
17 S8 AR e A P ) S 1
2.3.2 AFHRES 89 L fR SR

FHL A M EARLL B X, BRI SR 251 & 1

SR i ELRE A DB, X BRI 3 B 2 ] - SR
TR S G P A T B N A3 AT , T B IO ) 39 55 4%
bR AR A DL (R 5) 0 RS HTLIE T,
W WS 23 O, AT X S ol B AR 22 B e T
190 FEARR R B B, 00~ 53 B2 - e 4R P AU e
35°~45° 3 B - AR b AU R A g, A 5O~ 150
A F 25°~35° ¢ A, BB 0 b SR T AR R 72
TR X PR A Bl B RE O, ) B AR T
G, F iR o I = P o, i 2 ARG A BRI 3
BOh A IR I, AT AR D R T
45° LA_b 3 BE Al - HE AR Pl BB AN T SR kR I
ASER T A5 R HIX, B 7 B AR S B IS 1 A
IR RIS A 58 36 , A BB T

3 g

TSR I AR A T A R AR M
Ji s S DR I ZRA R o RN A O AR k)
gy )3, B 1] A2 A TR, BF SRR R DR b AR i A
JENEZ A S 2R, 0T 7K b DR Tt ) S it R A
SR 5K B SO BT 5 TE Tt YA AR Tl A

R4 AELMA AL L EEMERESHER (kn’)

Table 4 Distribution area of soil erosion sensitivity in different land use types (km?*)

- A 2 A AR R AU o U i UK e R 5 L Uk
Land use type Insensitive Slightly sensitive ~ Moderately sensitive ~ Highly sensitive  Extremely sensitive Highly sensitive and above
K H 16.66 6.37 1.63 0.77 0.01 0.78
i 2.40 10.30 99.31 152.80 1.64 154.44
J7t] 4t 2.06 6.59 50.63 154.67 3.29 157.96
i pR 11.45 866.21 964.09 19.17 0.66 19.83
HEA MR 2.12 15.82 139.94 35.31 1.13 36.44
i b, 0.14 0.33 1.99 4.83 6.27 11.10
Fih 1.19 11.08 101.35 36.86 0.14 37.00
WS i AT H 47.05 26.47 3.08 1.99 0.02 2.01
KA 269.41 41.95 3.30 1.04 0.02 1.06
A b 0.04 0.12 0.34 0.77 1.38 2.15
F5 FEHKETIEEMBBESHER (kn?)
Table 5 Distribution area of soil erosion sensitivity in different slope (km*)
U 25 2] Classification 0°~5° 5°~15° 15°~25° 25°~35° 350~45° >45°
AR 259.98 76.33 10.89 2.84 2.29 0.19
5 R AU 116.97 406.15 331.72 111.30 14.85 425
rp R U 109.29 379.28 445.59 301.21 109.09 21.20
o AR 52.68 169.26 123.57 46.98 13.37 235
W UK 0.58 3.95 5.28 3.35 1.20 0.20
UL AU 53.26 173.21 128.85 50.33 14.57 2.55
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