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Abstract ; Soil erodibility can not only quantitatively describe the anti erosion ability of soil, but also reflect the effect of soil erosion caused
by human activities. Studying the impact of coal mining damage on soil erodibility is conducive to the protection of ecological environment
in coal mining areas. Taking the typical subsidence slope soil ( shallow with vertical depth of 20 em) with subsidence years of 1-5 a and 6
-10 a in Northern Shaanxi coal mine area as the research object,the soil mechanical composition and organic matter content were meas-
ured by MS2000 laser particle sizer and total organic carbon analyzer respectively. On this basis, the soilerodibility K—value was calculated
by EPIC model. The spatial variation characteristics of soil mechanical composition and organic matter are clarified, and the effect of soil
and water loss on subsidence slope is revealed. The results show that : (D The mining subsidence in Northern Shaanxi coal mining area can
not change the soil texture type. With the increase of settlement years,the degree of soil desertification at the top of the slope intensifies,
the degree of soil desertification at the middle of the slope slows down, and the decreasing trend of soil sand content and the increasing
trend of clay content at the foot of the slope are becoming more obvious. The deterioration of soil physical structure of 10—-20 c¢m soil layer
at the top of the slope for 1-5 a is most serious,and the improvement of soil physical structure of 10—20 cm soil layer at the foot of the
slope for 6-10 a is most obvious; @ The mining subsidence can reduce the content of soil organic matter at the top and middle of the
slope, with an average decrease of 20.8%—55.3%. With the increase of subsidence years,the decline of soil organic matter content at the
top of the slope intensifies,and the decline of soil organic matter content in the middle of the slope slows down. The deterioration of soil
chemical structure of 0—10 cm soil layer at the top of the slope subsided for 6—10 a deteriorated most seriously, but the effect on the con-
tent of soil organic matter at the foot of the slope was not obvious; @ Mining subsidence in Northern Shaanxi coal mining area have the
effect of improving the erodibility of surrounding soil. With the increase of subsidence years,the increase of soil erodibility K—value at the
top, middle and foot of slope slows down. The increase of soil erodibility K—value of 0—10 cm soil layer at the top of the slope for 1-5 a is
the most significant, the change of soil erodibility K—value of 0—10 cm soil layer at the middle of the slope for 6-10 a and at the foot of the
slope after different subsidence years is not obvious. The mining subsidence significantly expand the difference of soil erodibility between
the two layers at the top of the slope and reduce the difference of soil erodibility between the two layers at the middle and foot of the slope;
@) The 8-value of soil erodibility at the top of subsidence slope in Northern Shaanxi coal mine area is large and the soil anti—corrosion a-
bility is poor. Artificial measures such as soil structure improvement and fertilization should be considered for accurate prevention and con-
trol of soil erosion,and natural measures should be considered at the foot and middle of slope. The results can provide scientific basis for
accurate prevention and control of soil erosion, ecological environment protection and high—quality development in coal mining areas in the
middle reaches of the Yellow River Basin.

Key words: coal mining subsidence; loess slope; soil erodibility; EPIC model ;settlement period

TR TTAE” B ESR R, B el it SR Sl 451 K 5

0 51 & B 7K 2 T L 28 B B X T % 3T o

IR e o T R S B A VAL 22 4 1Y SRS B8 VR R R
A AR BEIR AR PRI B 2 A4 v ) 2 R b A 2 0
WIS K kAR ) o o] 37 ek AS A3 2 T e o 3 )
AR BR R SR VR B A D R e, R E R
Gt Jm o BUE , 2020 A v AT i 0O v i e
2042 ¢, A BRI T7% R )R B i
i, B o A B B MR TR EdE B A
6 I 2 0] A AU e s b L 8 1y [T R R T
A P EL ) P R AL RS (0 B B e e i, BRALIE s X A
BV IR AR S AT AR R R AR A AR
TR A T X A A BRI, KR
(R IR TSR 1 1 M TR 358 P M 24 | 14 S R PR
AR S )8, I 1 3 800 XK 3 2k 1 &
AR X BEARAE A 2T B A S O T
FdAE A SO R B R AR A 2021 4F
10 H At e [ 45 B B & 0 BT i 3 Ak A AR
A ER JoT £ i HR ) 4R ) v ] v i 5 HS AU K
290

AR AR 5 5 i i R R IR

H i C A IR R B e RS B RE T
FERDTBE XK 32K A5 e R 5 /N2 T RUBE R 3¢
FHERWK L A, B, R AR R
FBCFHIE i R AR B A HAR TR T
B A = R DXL T R TR 5 | ke 34 ok AR £k
B0 T R AL, SR R
PR E AR BRI AR S GIS HiA XA
PRV IR X 55+ HE R AT - R 558, OF
WE TR0 R A EE N T, ZE Mt R
TK IR ML Geo WEPP BFSE T LG R X 7k
TR BB, SR, FF R UURA 7E 2 UL 5
KRR R A S B b R TR X e 3k 1 43 4
THIE - 582 phad 2 5 25 R LA RAE, HIL,
NI DX b 9 305 T A5 B b 114 7K = 308 2 50 % I
ARIBETBE XK i R LA SALHI R 22 AR B A &
R,



RN < PRV SRAEICIE DA [ e 4 FIR 2 39 v S mT e P ) A A R

www.chinacaj.net

2022 455 2 W

- BRI kM R T 5 K b R RO 1Y)
AR bR, — M KRR B AT L
FERSOU 1 1A 3 4= 8 A B X 42 1l A1 55 ) 1 i A
AT R 0 R S A A
HAifE E Br i35 K 88 3 24 EPIC £
T Shirazi 57 Torri B 127 15 K A& 1F w5 152 7 B
G HBODITT R S B R - LA A
AL

TER T — M2 X5 - S A HURZE SR LI 25
1 I L A R o A AR S e 3] 0 A ATk
ST, DL g otk K IT DESR O 48 s Bk
JURARETCRE DX BT - 3 T+ A TR AR R 178
TEAZ I BE SRR IE K A2 A LA, LA Ay oy O 4l i
A DX K 38 2 K6 TR B 42 R AR S PR BE R4 5 g o o
R JETRBERL R

1 HRXER

5 XL T B VG 48 AR T p R B SR 1
H B & A £109.67° ~110.90° ,N38.22° ~39.45°
HbAb T 5 2R VDT R Sk AR AL B 4 v R S8 4 AL,
PFAbmm I, %R T A R RO
PR, &9 A BRI AR IRIRA T C 4R
SRR K A 400 mm 22 A7, BHFSE DXAR 45 b A5 2 A
ANTRY AT R 3R R R [X 5 e g YA AR [X DX PN A
FRUR ST S R S A A, AR — PR IX
e E R YOK Lk I X AGRLIX 24+
AR PR AT 1K 4 000 +/ (km® - a) DL [, H AR
G B S T2 N N 1l ENRNE /778 K 3
SRR UM X R 2 R K BE LR + 28 15 7%
IR, Had 2 15 a WAR KA IZ IR TS
i R B IR B F A R U R B —
0.7 A,

2 #MHREHEE

21 HmRE

FERT 635 T AL 3 36 4% 2 UURA AT FR 2518 1 ~
5a.6~10 a( AN RIFRUTFAFERR 1~5 a.6~10 a) 1Y
BLARVEE FTRA AT RAE . Hoh VTR 1~5 a R
FEX Hpu AR FR S E110.21°,N39.07°, [X N 5 + TR
P R 200 ~30°, 3K R 40~ 50 m, AR 5]
S, W 160 g VG g T S TR A 2R R T B K B+
ST AR I AR 15 B K 40% 5 TR 6~ 10 a 2K
FEX P AR FR S E110.21°, N39.06° , [X 4 5 + TR
PR R 25° ~30° B K R 40 ~45 m, IR 5]
S, W 160 Ry VG P T I TR R 2R R T B S+

TEE TG AERRE TR AP 5 BN 43%
FEDUREAFERR AT BA 1~5 2,6~ 10 a BRAEIX
VEIUY SAH 08 L UORE S w4 3 4, 3t 6 AT
BT 5 i DIBA I ¥ 58 BRI R G , K3l
P FE AL B S A 43 DX | AR B I s T 33
1 EB 10 m BT, PR A 30 m A R
10 m AL M3 D 39k B A 220 78 FEANTICRE B T 38 TR
Sl ZEE K B I A B PR T 3 S 3 AN
B R AL EFENLIAE3E 3 S 1 mx1 m AR
FET, IR A Aoy 2 R AT EIRE N 0~
10 cm \10~20 em B 3 B BAETT 9 5 A RFE A
Xof o AT LR BE ) I IR B ACREEAS  Rid e
S TEREE TAEE PE L J7 1] 500 m LA R IR X
BB S B R 33k ) AR Y 8 B TR A
Xof R e HRURH ) 1) SR 4 7 I iR A T R AR, 28 AR A4S
PRicda's , HeitoRAE R HERE S 126 A SRAEE R B UNA
1B o AT SR AR 1 A HERE e (] S 00 & 7,
FE PR A SR KT 2 i o B AR {2
W - S ot B B AR T i R A A S I
NI LA A ML i

~— AR 17 y

H1 XHrE
Fig.1 Sampling diagram

22 REAHE

MR B - R O 5 (R S
MS2000 AL EEAL , BEAHE AT E 3 Ik,

TIEA DU R R B Ak - FF 73 B 4L S i i
2 A AER Ry S BILBR 3 BT, B 2 B~ P-4 1)
E 3K,
2.3 HIEAEAE

XA R RA AT B 39 T A | T R B i
Pl SPSS21.0 BAF#EATSE oA, il o HL R R
Jr Z A/ N B 3R AT 22 5 W R I, (]
Origin 3K AT R 251, SCEEARH Williams 45
£ 1990 477 (1) EPIC A 145 - ] plvik: K {i,
= (1) —(3) P,

291



2022 4F55 2 1A

HEMFHA

www.chinacaj.net

550 %

Kepe = {0.2 + O.3exp[— 0.025 653(1 -

S, }
X
100
s, ) [ 0.25C }
x| 1.0 - X
C. +S, C + exp(3.72 - 2.95C)

[ 0.71S,, }
1.0 -
S, +exp(—5.51 +22.9S,))

(1)

s,
Su=1-10 (2)
€ =0.58S,, (3)

o Ky o EPIC R 0 155045 3] 114 - 498 0] fobt 2 [
F,Mg - ha+h/( ha - MJ - mm);S, ~+HE
$.(0.05~2.0 mm) &, %; S, MR KL (0.002 ~
0.05 mm) %1t , % ; C, A L EFK (<0.002 mm) 7%

R,%;C 8 LA, % S, 0 A B

i, %,
3 ZEREH

3.1 X E T EVA AR ST

AU AL K ( SRR 4 398 5 M ) A A HIL
A3 ) s A 4 e B A ) PR R A R R 2 — X
WAE Bk AL FR & B AE L R
FEAR LA S A BT iR 2 AR L, XIS X
DUBEAFERR 1~5 a .6~10 a BYHE H UUREE H_EAS R &
D AR I R A 3R S ) BILAR A 1 R A B 5
SEPEATIE  ZE R OLER 1, AR e 5, 2 T AN
[FIUTRA AR AN [R) 3 T Ao AN ] 3l B R B2 A 1 498
=AM nE 2—E 4 fiR,

F1 BAARTBEXTENHARRENRUESR

Table 1 Determination results of soil mechanical composition and organic matter in mining subsidence area of Northern Shaanxi

TUFEHAL i%iﬁﬁ/ DURAAE IR PRL 1t/ % WYKL 5/ % FRL &5/ % FHU &R/ (g kg™")
1~5a 25.74+3.41c 65.67+4.37ab 8.59+1.53b 0.76+0.14ef
0~10 6~10 a 32.12+3.57a 61.58+3.21ab 6.30=1.46¢ 0.64+0.13f
CK 28.16+3.37hc 63.61=3.76ab 8.23+1.76b 1.6620.21c
BT
1~5a 32.50+3.69a 59.62+3.11b 7.88+1.36b 0.95+0.15¢f
10~20 6~10 a 30.37+4.02ab 62.48+3.86ab 7.15+1.49hc 0.98+0.13ef
CK 22.38+3.27d 67.83x4.51a 9.79+1.14b 1.930.19b
1~5a 29.39+4.16b 64.72+5.09ab 5.89x1.41c¢ 0.7220.15¢f
0~10 6~10 a 26.99+3.17¢ 62.80+3.26ab 10.21=1.62b 0.9720.17ef
CK 26.25+3.55¢ 65.36+3.66ab 8.39+1.55b 1.2120.16de
e 1~5a 31.41+3.35ab 62.09+2.11b 6.50+1.25¢ 0.88+0.15¢f
10~20 6~10 a 31.38+3.83ab 61.50+2.27h 7.12+1.39bc 1.1920.14de
CK 26.3122.56¢ 63.62+5.36ab 10.07+1.41b 1.5220.14cd
1~5a 26.23+3.76c 65.96+3.33ab 7.81x1.53b 2.16+0.20ab
0~10 6~10a 21.91+3.48de 67.01+4.05a 11.08+1.61ab 2.17+0.23ab
A CK 25.50+3.84c 66.18+3.56ab 8.32+1.36h 2.17+0.23ab
e 1~5a 24.64+3.34cd 66.97+3.84a 8.39+1.48b 2.19%0.27a
10~20 6~10 a 19.92+2.64e 68.06+2.93a 12.02+1.83a 2.29+0.26a
CK 31.47+3.60ab 60.93+2.87b 7.60 =1.54h 2.29+0.28a
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Fig.2 Triangular map of soil texture at different subsidence years and vertical depth on top of subsidence slope
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Fig.3 Triangular map of soil texture with different subsidence years and vertical depth in subsidence slope
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Fig.4 Triangular map of soil texture at the foot of subsidence slope with different subsidence years and vertical depth
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Fig.5 Organic matter content in different subsidence years and vertical depth under the influence of different subsidence parts
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Table 2 Calculation results of soil erodibility K

value in mining subsidence area of Northern Shaanxi
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Fig.6 Soil erodibility K value of different subsidence years
and vertical depth under the influence of
different subsidence parts
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