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Kl i L R W el gl JE
KRR/ (- hm ™2 a™") <2 2—25 25—50 50—80 80—150 >150

14 ZitHE

K FH F5e /N — 3 s J B2 %6 1980—2018 4F P 52
T EE IR T S XUk i A T AR A A L 1A
NS Wk

n n n

pe (i 7)-

i=1 i=1 i=1 (10)

slope =

A s slope Fern AL & M AT BRI R B i fom - 5k
A0y YRR iR a8 i H ) IR . 2 slope
>0, Vi I AR T AR f: 78 1% 5 [R] B ) AR Ak ke 342 34
i, 2 2Z 0

HRE 1980—2018 45 38 XUk 11 H: 3= 22 52 i K]
TR, R AR S B AT A R A A . AR

O3 M — i L Z2 e 2 v 0] U9 07 2 O SRl A8 0 M 7
5, AT AR GE oA 24 A A e 5 AR B 2 ) 119 5%
ENSEE N E R K S S S i PuR i S I B
AR R AR B2 5 AR SRR, B AR R G A
(14728 i S — AL N7 A DG, S 7 A DA 3L
HARAAAERZ ), P30 2 B 2 (A AR R /N 5
AR B AR OCHESEAT 23

2 HBRE5H

2.1 TIERHEE IS

1980—2018 4F PN 52 1 [ B2 1 /K 7+ 3 I ol A%
B[] AR Ak an P 2 Fr i, v T 20.38—57.91 t-hm ™,
39 a 41 40.26 t-hm?, B AR S BT 3 R R 10



114 aE W o 41 %
70 E—— 2010s 398 KUtk 3 B 25 ] 43 A5 A ] 4 7 7% , 38 KUk
12 L DX = 40 A A L e TR LA R A FH b Ry £ Y

W
(=}

o
(e}

y=-0.8024x+1644.3
R?=0.7494, P<0.05

WU /(6 hm?)
8 2

—_
(e}
1

0 I 1 1
1980 1990 2000 2010

4y
B2 1980—20184F 2 2 it /K T - S AU R 1] 22 A
Fig.2 Change of soil wind erosion in Bayannur from
1980 t0 2018

2020

AF A 7] 28 2N -8.02 t+hm™ (P<0.05) , 1980s. 1990s.,
2000s F12010s KUphAR AR 41 {H 73591 2 48.50,47.16
37.8.26.16 t-hm™, H: 1 1990s F| 2000s T F# i /&
R

1980—2018 4F- [ 2 J5L /K T A [] 56 J32 1 98 XUkt
TR BN &1 3, v DA Y AN ) XU 2 1 AR b
HE kb BE (37.18%) > §% JE (20.14%) > ik %1
(15.23%) > 1l & (14.06% ) > % 58 54 (9.70% ) > i %1
(3.69%) , 39 ali] , ff2E Fn A B XUk 1 B 2t 034
I A A U R R S S B R TR A RS RS
EH ILHE 2000 47 DA, KU i e o B 1) KR B e
A fne , Hh I3 1980—2018 4F N 521k 11 B2 /R T
FIERH BG4S BN, 3RS B R i

22 TERMETETHSH

N 52 0B IR T AE 1980s . 1990s ., 2000s Fll

50

1980s
=1 1990s
E=3 2000s
s Or = 1 2010s
2 _ %5 —— 1980—20184f:
a1 =
g3or ‘H
= B
= :
20 f = q
® H | R
+H f H | R
10} H | NE
5| NE
g! : ‘H § H : L B
E 7 o A MREEE RIRY
IR 58
&3 1980—2018 4F [ B2 Il /K T AN [ i B 4= 38 XU AR o

A Al
Fig.3 Change of soil wind erosion area with different

intensity in Bayannur from 1980 to 2018

VAL I X AR X 3 2253 A A LAAR H o 32 1) g 35
H1IX ., 1980s. 1990s F12000s [ EZ ¥ /R 17 4 3 XU sh
DArf B KU 32, 250 A 78 Th s AR ER AR B AR A
A6 X, A 35 S fir R | S Ry i DA R S
PR IS AR HLIX . B 20008 FF 4R , 3843 v 2 XU o s
S Ak, ELE 20108, BB IR T - 49 XUk L £
JEE R A T A3 A AE AL R R A A R A X B,
BALE PRI AR ER SRR L A SR
JHE el XA AL B, A XA 30% DA .
1980—2018 4F [% 2 il /K T 438 XU b 15 45 715 Ak
REAANE S FrR , PEILER T A B e K, B R
FEd /N, AROR U, 4 X BB R B, IR
501 L DX BB R, AE AL DX AR i B AT /)N

23 FTERMTHFEZMEFOHT

231 SEEFEWK

5% ) b 9 AU ) A R R A A R R
KR EE AR R o H e XU Uk ) 4 K
F1 SRR K B T % M DX XU ) R
T B 45 5 i b DX - 398K 4o Bl 6 BT, 1980
—2018 4F N 52 i I LR T 2457 1 KU 2.90
mes”, SRR T (R 104E-0.23 mes™, P<
0.05) fILfEAL T 2010 4 J5 , 3 10 a5 L TFEa3AH
BREEA K. PR 2434 6.45 °C, BRI
Pezh b (4F 104E 0.50 °C, P<0.05) . 4ERF/K R
24110 168.68 mm, 5B E TR (AE 10 4E
8.48 mm) , HIE B HL A, JLHIE 10 a LUK, i Im B4
TR o AHXE B 2435 0 45.50% , 30T R 2
(£ 104E-0.64%) .
232 HEHEST

Pl T o) 3 XUk i B R 2 2 R )
Rk R R AR R . I 7T LA H
L K T A 7 o R (L DX 0 A R e
A A7 55 B AE 20% DAL AL FE B J5 T I T X |
Ji B DL R 5 i AR i T G S A5 X, g XU SRy
B RE DAk R A B XUk o A AR AL X R 24y
A7 E VG HB LA S PE b8, A 0 6 S AE 15% LT, i
TRAS 2 10% , A 45 2 Fi7 45 J TE LA R s 11 P 38 B A3
A R LUREE L Eoh 3. 1980—2018 4 N 52
T R A e A i R AR B R R gh T
(R 104F 0.29%) , BAT 5 KU 40 s i 48 1L



CURE

TRRHERAS : BT RWEQRIRY A4 N 521ty I 22 I K i b S XU AR AR A B U [R5 # 115

106°E

442°N
42°N

J41°N
41°N

RGBS/t hm?-a!)
El<2 [J50—80 J440°N

4°NF 0 50 100km 225 [EE80—150
2550 Bl >150
1 1 1
106°E 108°E 110°E
106°E 108°E 110°E
T p—— T
J42oN
42°N
—441°N

41°N

gyt hm*a')
Em<2 [350—80 J40°N

106°E

108°E

142°N
42°N

141°N
41°N

R/t hm-a ')
E<2 35080 Jg00n
3225 EE80—150
32550 B >150

110°E

40°N I o 50

142°N
42°N

J41°N
41°N

WU H/ (- hm?-a™)
<2 —150—80 40°N
E2—25 EE80—150
[125—50 B >150

1 1 1

106°E 110°E

40°N - ¢ 50

(E N LY=o %7 N I N T o et 11 B i

Fig.4 Spatial distribution of soil wind erosion with different intensity in Bayannur

40°NF o 50 100 km 225 EE80—150
[[125—50 B >150
L 1 1
106°E 108°E 110°E
106°E 108°E 110°E
T T
. -42°N
41°N s ™e
LS et
1 8 My
B AR /(- hm2-a )
<45 -2.0—1.0
E-4.5—3.0 E-1.0—05 J40°
40°N | 050 100km =% o0 mms.os e
1 1
106°E 108°E 110°E
El5  1980—2018 4 F iR T 1438 KUl AR5k
ARAL s (A o A

Fig.5 Spatial distribution of variation trend of soil wind

erosion in Bayannur from 1980 to 2018

H(E8),
233 TEASTH

K G3JE  e  E U  EE E R ER, AEK
O3 AE R RUR ] = A= 5K T, M ORE (] (14 58 2R 7 L R
I S % XU 5 2 v R T X AUk ) KT

4_
HET S A S
£ 3=-00226x+48.046 M\
= R*=0.7367, P<0.05
2 1 1 L J
=0.0503x-94.118
o 3 R=04716,P<005 ~N A [N
= 61
4 L L L J
=0.8476x-1525.8
o =0 R2=0.0449
£
£ 150
O 1 L L J
| 3=-0.0641x+174.66
Y R=0.1341
ENEE v V6 NG S W A WA N
I AN R A R O
40 1 1 1 ]
1980 1990 2000 2010 2020
4

Bl6  1980—2018 4 2 st R T AU X 1 ] 22 £
Fig.6 Change of climate factors in Bayannur from
1980 to 2018

F12 19802018 4F N 52 1l 14 2 iwL /R T 4R 34 1 4
KA AR LB B T (B 104E0.56% ),
A5 R B A S AR 3 (F9) o



W GRS

116 EF‘
106°E 108°E 110°E
—42°N
42°N
L 4N
41°N 2
W%
3 EE<0.! [102—03
E0.1—0.15 E0.3—0.4 Jaoon
40°Nf- 050 100 km [10.15—0.2 E>04
1 1
106°E 108°E 110°E

F7  EERURT 2018 AFAH WA 55 1 25 [A] 40 A

Fig.7 Spatial distribution of vegetation coverage

in Bayannur in 2018

70
{60
450
40 T
=
{30
420
12 _
3=0.0291x-44273 d 10
R=0.1852
10 1 1 1 0
1980 1990 2000 2010 2020
4y

K18 1980—2018 4F I it /K TH AR B 7 2 JE2 ] 22 1k
Fig.8 Change of vegetation coverage in Bayannur
from 1980 to 2018

y=0.0562x-96.008
R*=0.2571 10

1 1 1
0
1990 2000 2010 2020

43
B9 1980—20184F I 2wt /K T -3 5 /K i ] 22 1k
Fig.9 Change of soil moisture content in Bayannur
from 1980 to 2018

EZIEFEESH
DL 52l B S IR T 1980—2018 4F 4 32 X ik
i (S) R A, LSRN (u T, P FI RH) A
R JE(VC) M £ K& Gsw) S [ AR BEIEA T A%

10
1980

234

A3, He SR T P A RH A6 %4 [R5 A e gk
i 2%, UL PRI RH G 438 XUk i 52 i B2 /N, AR 5>

1980—2018 4F- S, 15 /A~ [] 5] - 1] 1% 38 422 53 M 45
RE 10 53R 2008, &AW F i F B4 e
FH SR 5Tk, XS, 28Tk A4 52 i CRH 56 22 80 ik ok
w>T>VC>sw, HERRRBLIHEHT B u>T>VC
>sw, Wi w X S, B ELEEVE F Bk (EL#E 48 R B0k
0.508) , 1M sw XT S, 14 BLHEAE H /N (B #2042 R AL
H9-0.108) . [Al4EH F2 R A FNZa X HHRT 2 T>sw
>VC>u, B T4 S, B TRIHEAE F B o () 2 12 R 4K
Z A -0.407) , X Fp Al 0 2 75 u DL &
sw AR B AR ] CR G R 8053 1) 4 -0.646 . 0.458, [4]
10) , it — 2% S, P2 AR M0 o 1w XS, 19 (R 424
Fte/N () #3848 2B R 0.254) o 3R R B4
SHEHEF u>T>VC>sw, 8] u X} S, 2RI 2756 e
A8 ek, S, AR AR e B B, HLOE TS ve
Xt S, AR 25 A Y e B, 6F S, AR AR 1 k4
TR, swXT S, 28 A 25 6 D8 RE 1 5 55 , XF S, 1Y
AR R AR

BI10 B2 7Rl R s XUk AR A i A2 53 A
Fig.10 Path analysis of soil wind erosion changes

in Bayannur
3 i

3.1 RWEQ#EBIIGIF

AR 1 RWEQ LAY A 52ty 1 22 9 R T 4
SR AR DL HEAT AL SR, O T SR RS SR B HE R 1 4
FEE A AW FEAE R AT LA, th 3 3 n 0, AR S A
St e JAU T IR e U Y R R A — B
HAAGE S T e AR SO & T A 5
PR A B R S e b R A R X i
DR AT B S 0 b B A A P el e P XL A X
R, A E DX SE AL AR A M o FE ]2 KT



551 T Bk 45

BT RWEQR R (1 A 5¢ iy L2 I 7R i - U AZ AR Rp AR B U PR 117

x2 BEERWIERMZEEFEESH

Table 2 Path analysis statistics of influencing factors of soil wind erosion in Bayannur
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Change of soil wind erosion and attribution in Bayannur, Inner
Mongolia based on the Revised Wind Erosion Equation

Xing Lizhu'?, Zhang Fangmin', Xing Kaicheng’, Li Yunpeng', Lu Qi’, Lu Feifei’

(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters / Jiangsu Key Laboratory of
Agricultural Meteorology, College of Applied Meteorology, Nanjing University of Information Science & Technology,
Nanjing 210044, China; 2.Zaozhuang Meteorological Bureau, Zaozhuang 277800, Shandong, China; 3.Hebei Provin-
cial Climate Center, Shijiazhuang 050021, China; 4. Ecology and Agrometeorology Center of Inner Mongolia Autono-
mous Region ,Hohhot 010051, China; 5.Institute of Desertification Studies / Experimental Center of Desert Forestry, Chi-
nese Academy of Forestry, Beijing 100091, China; 6.Forestry Investigation and Planning Institute of Bayannur, Bayan-
nur 015000, Inner Mongolia, China)

Abstract: Soil wind erosion is a major ecological environmental problem in arid and semi-arid regions. The
change of soil wind erosion and the causes were analyzed based on the revised wind erosion equation (RWEQ)
and GIS technology in Bayannur of Inner Mongolia from 1980 to 2018. The results showed that : (1) during the
study period, the annual soil wind erosion modulus generally showed a downward trend in Bayannur, Inner
Mongolia, with the annual mean is 40.26 t-hm?, and the tendency rate was -8.02 t-hm™every10 years. moderate
wind erosion was dominant before 2000, and then mired wind erosion occurred in Bayannur. (2) In space, the
high value area of soil wind erosion is mainly distributed in the northwest, and the low value area is mainly dis-
tributed in the south in Bayannur. The area proportion of each wind erosion intensity was moderate > mild >
strong > mired > very strong > fierce, and mired and mild wind erosion area showed an increasing trend, while
moderate, strong, very strong and fierce wind erosion area showed a decreasing trend. In general, soil wind ero-
sion showed a downward trend, with the greatest decline in the northwest and the smallest in the south. (3) Soil
wind erosion is mainly affected by vegetation coverage (VC), wind speed (u) , temperature (7,) and soil water
content (sw) in Bayannur of Inner Mongolia. The direct effect of V'C is the most obvious, while u, 7 and sw
mainly have indirect effects. On the whole, VC has the strongest comprehensive determination ability on soil
wind erosion change, while Ta has the weakest ability in Bayannur of Inner Mongolia.

Key words: RWEQ; soil wind erosion; temporal and spatial variation; influencing factors; path analysis



