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GIS-based analysis of spatial characteristics of soil erosion in Fuyang
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Abstract: This paper analyzed the geographical features of different soil erosion intensities such as gradient,
slope direction, altitude and land utilization with the ETM remote sensing images and geographical spatial
database by the platform of ArcGIS analysis, to reveal the spatial relationship between soil erosion and its ge-
ographical environmental background. The results showed that soil erosion had high selectivity of geographical
factors. 94.57% of soil erosion occurred in areas below the altitude of 500 m, 85.33% in the areas with gradi-
ents between 15° — 35°, and 57.23% in southern slopes, 49.40% in areas with yellow soil; 76.85% of high-
intensity soil erosion were found in garden land and 58.35% in low mountains and hills. [Ch, 1 fig. 7 tab. 22
ref. |
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M7 G Sk, BRI T 5K R R E R — B AMTORFE BN A Jn4ek, MB(E R AR
GEHAR B4 i A A 5 R DX R ) e AR kO R RE T R R LR AN PR B AR G AR A
BT, SR B RG] MR LU AWE Y LR I S A R B A T 2 M &R, S
2 (AR B0 A5 S A2 4 R ARG A i AR, S AT AT B B ARG RS M EE R I A L
RUBEE B AT K A3 2k 25 )8 SRR A S PO 2 00, e, B DLWTTLAS o B T R 58 X, i i
1B B SMA A A TR EOR AR, TR AR B R GE SR T S RIS RAE B, R K i G SR B A
-5 Y SR PR PR St 4 18] B I 20 A, AT BEA T 9 5 XK U 2K 14 245 18] 1 S0 R B J5L PR B o 3 M
M5

1 MK ETE

1.1 HREREER

WFoE X AE WA & BT, & A F# A v ALEs, & &L T s b, W 52.0 km, 207
TR & RITKZR, M ALER A 29°44 ~ 30°12'N, 119°25" ~ 120°19'E, AL 1 831.2 km?, M50 LA
POV SR, FEERCR 300.5 m, REFAPEILERZ L, hEE b, LR BAWE R
TR, BN SR 1 067.6 m, HfKEHK 6.0 m, EEALHEE, #E, AKkat, W+, kKL
LS5AEE, 1B34EE 2 AT, EHTTAIL Y AR 2, FEFHAIR N 16.1C, =10 CRIA
5 100.0 °C, V¥ TFES 232.0 d, FFHH GRS 1 995.0 he K 30K 00 252 m B 738 [ 5
P (HIE . Bk, RHERA g MR EBEIN . ANAEIFRAJFT )M Jdrm, T XA
%R, BB RS, X bl Ay TR, PR b R MO I BN, AEFEK B
RENG, JR i Y AR 5 A SRR E A L
1.2 MIRHFE|RFZE
12,1 AR EHE ARBFSS v, kR TR 7 9 A L 2 K1Y (Landsat 7 ETM) + 7 4~ B 12 IR B2 14
(2006 4F), &M 1 :5 )7 L H A 2R (2006 4F ) . 807 BEALAY (DEM) i (1 : 5 77) . & FHT 1
5 77 £HEREI (1989 A1), FIFHHLEL(E B R G ArcGIS, K LR B, i, @ P,
122 BFRR Ok . S WA, B/ ArcGIS #44F DEM A BBFT XG4k . e By mE . @
MW S I . T O XM T R A 68.5%, TR WEIE R . 7 55 R A X n] R S — kAl
LR B (NDVD) T RAF I KR 36 B 04, HFRA AT . £ = (v = Tovein)! Inovees = Tovs) o @1 3B
FIFHA AR HE AR 1 05 7 R R 2SRRI R 12 5 7 R R AL R A4S . @K SO SR
Gy MRS TR SCH SR SR, S Al R B A R R R A TR0 BT O R A IR SRR 40 o o R
Frbg . A M A5 AR A X R TS S — R 25 m x 25 mo BBk, BT BE IR G
Krasovsky_1940_ Transverse_Mercator B gt mar oA,
123 ARCHGHESE, FAFEMARKLARRER HEEEKEREEBX GRS, &HTTHKL
WARBL, FEIR KM, HRIE A R R E . BT KR —RBE AN, AL
DA WY, A IR, RIHOESE X A PR T R o B R B e % 1 AR AR, X B
X A5 EHBE B A 7K £ R SR Sy G, IR E T AN SRAE IE, BB XK R R ER (B 1), IF
GE TR [ b B ER B DR 7K 37 O R B A 43 A T A8
124 KRERRSWAFRATHAAXSA WREE, BE, Yo BRI R EEANSE MY R
A TR AR AR R E R R O TARBUK RS R O R A A e, RS XK £+
LR R B R4 4 SR . R Sk A R R R A G, AR AT SR IXOK K S M B AR
PRI A CHERAR (R 2 ~ 7).

2 HEREMN

2.1 KEFEKH SREFE
G . AR IXOK B AR AL 139 7 hm?, 5B+ AN 7636% ., Hobb, LU A EE K+
PR E, HAKERIR SR 94.95%, S0 KDL FRRE K A E > A SR XY 3.85%
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R1 KMEEFHNEFLAEEE

Table 1 Matching model of quantitative discriminant factors of soil erosion

BRI 5% ST
<5° 5° ~ 8° 8% ~ 15° 15° ~ 25° 25° ~ 35° >35°
60 ~ 75 s TR TR LEY 3 g g
i 45 ~ 60 Tl L5 s TR i g SR
30 ~ 45 Tz TR g i B B 2
<30 s g g SR AR B2 i 24
W T R g EiyES R JEE I 54
KBRS TR R s
22 KimEkEHRERMKXR
IF 5 1K 4 350 Pl 5 7K 3 2K i 1308 A7 2% A 43 X
(F2), HRFY, KEWEEERELE TR A
i, g3 ARk ST AR 58.35% 1 38.31% . bR IX
rhRE KR DL R B A K A T AR 3 A e T A o 47 L
SR R B, F] I B X R FIE K £ 3 = bl
KW EEMBRA JEHAAET, Xl TR H ; -2 )L
SRR AT, ZCMER], FHE Torreya grandis * Mer- 0 10 20 km SR =Eﬁﬂ%f§f”\
rillii”, Bk Carya cathayensis, #5E Castanea mol-
lissima 55 £ 2 T K K FEAT Phyllostachys p ubescens Bl AEEALAREESAE
E@%ﬁ*ﬂ%ﬁ%*ﬁéﬁﬂkfzﬂki@%ﬁ}%ﬂ:ﬁt , j\ﬂ\]:l:ﬁlj Figure 1 Spatial distribution of soil erosion
SRIEROR, 1Al —E R Y AR
*2 MREAKIRKSHMHFEBHEXFESRT
Table 2 Related feature tables between soil erosion and terrain
o I e 1L 4 it
A /hm? HAr % A /hm? H 3 /% A /hm? H 3 /% T /hm? HAr %
T 37 193.69 86.40 5 661.80 13.15 176.07 0.41 18.13 0.04
B 2 927.44 7.41 29 920.99 75.69 6 536.47 16.53 146.58 0.37
g 1164.18 1.26 45 636.63 49.33 45 406.58 49.08 299.48 0.32
i B 99.07 1.71 4 685.22 81.06 981.47 16.98 14.51 0.25
i it i 1.71 0.15 834.87 72.60 312.36 27.16 0.98 0.08
JE 54 0.03 0.03 56.10 63.17 32.69 36.81 0.00 0.00
5 /% 3.01 58.35 38.31 0.33

23 KiIFEEWEHEEHNXR

FH 3 3 1o TR 5 K b 2 5 B A A A S, AR BV E AT Z A DGR E G i (3R 3 MR 4), R
KEPR FEAEPLE 15° ~ 35093 E -, HAR A S ) T 85.33%, Hb i BE ol 25° ~ 35°09 4= i FH
K, iK% 58.04%, Z XL N+ 2R MABES:, RIS, FERFE A Camellia sinen-
sis, FRFMARREEEE W8N, MZYHIT RSN GHZLE NS, & mE 0 kb =4k L3k,
Jri iR A, WFAE XN Frbg I 2, HEm AR G R R 70.00% , M R K, MR kR
EREK R K, HIERFEEKRETIE 100 ~ 200 mm, HBEAT UL, S S5K LR CREY, BB, K
F AR Z 3500 b IXBK AN 4.54%, FEEFEHAET 3500 B BESE X B N AR B AR X, #R
ME R, NS, BEARRA AL E R KA.
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S I, KR BB R ALY, HARME RS #) 57.23%, HChE R, 55
07 21.27%F1 20.76% , B3 5 P oA A K Lk . 4550 RM, Hm 5K LMK KRBV, BEiH
TARIGEAILE, Tl BARM A =228, REBSr AR ML TG 2l &8 o BEFH 3%, 3 J2 5 K 3t 2k 4 v 78 PR3
KA EEFA

®3 HMRRKEIRESHENBEXFESIT

Table 3 Related feature tables between soil erosion and slope

e <6° 6° ~ 15° 15° ~ 25° 25° ~ 35° >35°

o A/ H W% HA/M® G5 H/% ER/MAm? EHAr /% mE/MWm®  H % EB/hm? =5 %
BE 37 964.64 88.19 3647.33 8.47 1 168.54 2.71 244.18 0.57 24.99 0.06
B 1 589.88 4.02 6 228.33 15.76 31 713.26 80.22 0.00 0.00 0.00 0.00
i 0.67 0.00 6 265.06 6.77 524.37 0.57 79 546.43 85.99 6 170.34 6.67
R S 0.00 0.00 0.00 0.00 5720.36 98.96 8.48 0.15 51.42 0.89
o 0.00 0.00 0.00 0.00 0.00 0.00 114991 100.00 0.00 0.00
gl 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 88.81 100.01
H4r /% 1.14 8.98 27.30 58.04 4.54

x4 HREKIRERSHEEEXFLESIT
Table 4 Related feature tables between soil erosion and aspect
_ I3 33k 2 PR FH 3% V-G 2B 3
mA/Mm? A W/% HB/Mm® A W/% EHB/Mm? G % R/ EHA /% R/ H 5 %

s 3 856.08 8.96 10 650.70 24.74 18 325.25 42.57 396.88 0.92 9820.77 22.81
B 404.31 1.02 9 137.78 23.12 21 376.36 54.07 0.00 0.00 8613.03 21.79
g 444.75 0.48 17 922.53 19.37 54 841.49 59.28 0.00 0.00 19 298.10 20.86
3 154.47 2.67 1 492.88 25.83 2 697.52 46.67 0.00 0.00 1 435.39 24.83
e ok i 35.27 3.07 291.86 25.38 605.96 52.70 0.00 0.00 216.82 18.86
N za 1.16 1.31 17.60 19.82 61.79 69.57 0.00 0.00 8.27 9.31
H 3 /% 0.75 20.76 57.23 0.00 21.27

24 KkEHRARESEHNXE
e XK Lk 5 E R E B IR 5 (MCEIE, TUAEINEREME, KERAmEE, KL
P FEHERAELE 500 m VAR X B, Sk B RN 94.57% , Hirp 200 m PATT X 38 5 JE R0 R 5 K £

R5 HIRRKEIREASEEMOBEXEFEST

Table 5 Related feature tables between soil erosion and elevation

Hom <200 m 200 ~ 500 m 500 ~ 800 m >800 m
1 R /hm? H > /% T R /hm? HIr % 11 F/hm? A /% 1 F/hm? A%
o 42 751.86 99.31 282.17 0.66 15.65 0.04 0.00 0.00
R 30 510.15 77.18 7 919.93 20.03 1 087.77 2.75 13.62 0.03
g 26 282.66 28.41 59 978.98 64.84 6 171.75 6.67 73.48 0.08
R 4 256.58 73.64 1 357.95 23.49 165.74 2.87 0.00 0.00
e 5 674.18 58.63 446.41 38.82 29.32 2.55 0.00 0.00
JE 24 36.87 41.52 47.94 53.99 4.00 4.50 0.00 0.00

oy /% 44.41 50.16 5.36 0.06
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it 2% AR i HE 200 ~ 500 m X3 £ 2 898.63 hm? F1 227.77 hm?, 500 m VA I X 37K + 3 2% b B AR /)N,
JEAE T, 500 m DL BB TR R, SCBANE, Rl A= S E AR, NRiGshid, ik
SRR AERE, oK £ RN,
25 KEimEkELEEBMMTHFIANXER

TF 5T DX 4= 38 25 0 R 4 R BRI 50K £ R s E AT S b (R 6 figk 7), 458 E£M . K
TR FELEAEER L, SR EE AN 49.40%, HUCHLR Y, 5 17.64%, BFITIX E e
S DL AR B 7K b 3 R TV RR AR 45 e 2l rp 1 W 25 A A A R IR R AR i AR, R 2
WFFE XK A 3 2R Y T2 2 4= e s Ay (20210

F R 2SR 5K R 3R S RE Y, W XK F 0k R A A MR I B 5K R R
SR 88.30%, K U ARAREE IR EE A, WY X AR AR 55 R R (68.4% ), AH AR MR A T i
AN, Mo B B F RN 29.9 mP-hm2, AR T #VTA 19F ¥ 7KF 40.5 mP-hm2; #FP LD R
¥A Pinus massoniana, 12 K Cunninghamia lanceolata 55 £t " B Fh & 2, FF 0F MO (5 A5 AR M 8 T AR A9
52.5% ., WF5EKPEARMAAT AR AR, 4000 5 A AR T AR 22.0% 811 19.1%, X Lo RUAR B 457K [ £ |
WA FE IR A A A T RR AR 55 5 T & /K AR 1 D B He Ao 1 I o A AR L o AR b R T AR 9.7 %, 2 Bk b
FHRERNGHEAEES, SRS LK L RARE, Sitd R R, PRIX 76.85%0 5 B K LI T
FREEK F 9k & AL A dh, FRIARFSE X P MoK H e B ™ i, HR B TR X BAT, A, sk,
Yt Myrica rubra, MFEFRZSM S L TAEYE LML ERER S, AR TIEREL, AN R EMRA
M A K K

®6 HMIREAKLRAELEEBMBEXFERIT

Table 6 Related feature tables between soil erosion and soil type

sy B EAR/ Ao it Lyt B 9 HoAb A
HA/hm? T3 /% WA/ B /% WA/hm? TR %  TA/hm? E /% WA /hm? 1 5r H%
E 1 980.66 4.63 3918.82 9.16 281.92 0.66 9.72 0.02 36 603.52 85.53
R 11 951.13 30.66 13 402.92 34.39 2 035.05 5.22 576.93 1.48 11 010.53 28.25
g 53 604.51 58.46 9 721.04 10.60 6 754.84 7.37 5 704.44 6.22 15 906.70 17.35
R 2403.69  41.78 1 315.63 22.87 190.26 3.31 109.69 1.91 1 733.62 30.13
e 5 JiE 668.43 58.10 95.37 8.29 70.08 6.09 13.49 1.17 303.12 26.35
e 64.22 72.45 1.57 1.77 3.50 3.94 1.42 1.60 17.94 20.23
H /% 49.40 17.64 6.51 4.61 20.83
R7 HMIREKLREELHFBEEXFIESRIT
Table 7 Related feature tables between soil erosion and landuse
ey b frel A Mt HEE AR FH H K R
WA/hm? T3 /% WA /hm®  Er /% WA/hm? TR %  TA/hm® E /% WA /hm? 4R %
e 15 811.81 36.73 3 886.83 9.03 967.81 2.25 376.90 0.88 22 006.33 51.12
B 2 206.75 5.58 1 319.63 334 2924197 73.97 6 679.43 16.90 83.69 0.21
g 2 306.36 2.49 3 605.31 390 7148278 7127 15 040.38 16.26 72.04 0.08
5 R 1 078.57 18.66 4 378.24 75.74 70.10 1.21 219.89 3.80 33.46 0.58
i it i 152.85 13.29 939.68 81.72 9.29 0.81 40.75 3.54 7.34 0.64
i Z4 8.99 10.12 76.12 85.70 0.31 0.35 3.20 3.61 0.20 0.23

B % 4.14 7.42 72.49 15.81 0.14
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3 #5itw

K PG FE B B 4 S () A SR ARRAE . K R BE R AR TR 500 m DUF X, ik 4 K B
U 94.57% . Forb 200 m LAF DX 38856 8 R 5 B 7K = 3t 2% 1 AR 4303l L 200 ~ 500 m X Z 2 898.6 Fil
227.8 hm?, 500 m A [ DXHK H e e BIAR /o BB 5K Rk CR BV, K Bk FEETTE 15° ~
35°my M E b, HAR DRI AR & B T 85.33%, Hirp Bl 25° ~ 350y i AR K, ik 58.04% . 5T
XK AR e e R, KRR B R AR fEm Y, HR A & 3] 57.23%,

s w1 8 o ST = & 1505 S % ) D 5 P G 17 N XA £ 2 S L7 T ) e b
AR 88.30% , K U RAREE VAR Ry, MK TR B, 76.85% 0 5k BE K H UL bR B
K AWK L AR M, B R XK £ i B R Rk BRI 49.40% , BFST R
F ST DX K A 3t 2R 5™ o 1) DXl 2 A A FE N 2RI 0 56, AR o AR, b3 5 R A V) T 2 A AR
Ly Fro B 1 X, B g R UL M%) 7K A 2% T RR 43 001) o 4R il R T AR 19 58.35% 11 38.31%

AT () B il RS 43 oh S R RS B, 3 JERERCHE AR T A TR 152 25 0 SR 23 S B 3 BT 4 SR A E AR P2
TR MR R AR SN RS EH RS, WP | R AR 1 K T2 A i B R 85
T, R 7 2 AN AN B B 28 5 06 sl Rl K R i BRI 2 I B AT B BRI, AR
T BT X TP BEAE M e, Bz @ A py 45 2R, AR BE T MR i S LA 5% DX 4 SR h Yy
BB, BRI XK B 2k 5 b PR PR 1 ¢ R AR FE IR h AR 31 1 oA L, PR, ASBIFSERT Y
SRR RN PR AL S ] RS K R K R RES R B — E MR SE
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