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Abstract: [ Objective] The characteristics of the spatial dynamics of wind erosion at Wuwei City, Gansu
Province and the controlled area of wind erosion and its prevention countermeasures were determined in order
to provide scientific references for implementing measures to prevent wind erosion. conserve soil and water,

and use ecological environmental construction practices in the city. [ Methods] Multi-source geographic

Y% B 85 :2023-06-15 & H #3:2023-08-08

BEITE  HR & K FT B I B 0 7 b X CGERER T 58 0 ETD K R AR R IR FR A R S XSRS s HOR A KRB R 0 0T 57 B R AR )
I H (23GSLK006)

FE—1EF W 1979, T QU B A TEIR BB L, U, 222 A2 T 5 IXOK SRR SRR B T/E . Email: 493829381@qg.com,

BEIEE WAL (1986—) , 55 (BB L Il B A IR AT A8 P52 B2, 32 28 DU XU vb i 55 Fn XLVD K E B 1A F %Y . Email : liubenli@lzb. ac.cn,



19 B0 45 R A A BT XU AR i 0 X9 ER L DA e 173

information data, applied remote sensing. a geographic information system (ArcGIS), and other technical
means were used with the revised wind erosion equation (RWEQ) to calculate the five-period wind erosion
modulus of Wuwei City from 2000 to 2020 to obtain the distribution of the regional wind erosion area, change
characteristics, etc. These results were combined with a superposition analysis of spatial elements (such as
the distribution of key construction projects) to put forward the principles of the city’ s wind erosion
manageable area delineation and to apply them to delineate the manageable area of wind erosion at Wuwei
City. [ Results ] RWEQ was able to estimate the multi-year wind erosion modulus at Wuwei City
(5 788.98 t/(km?” * yr)J, with a multi-year average soil wind erosion of 1.92X10° t. The model exhibited an
overall decreasing and occasionally increasing trend over time, and the wind erosion intensity level was
obviously weakened. Wind erosion intensity exhibited obvious spatial heterogeneity that was mainly located
in Mingin County, Liangzhou District, and Gulang County. According to the multi-element superimposed
wind erosion zoning management program, Wuwei City can manage a total of 2 872.66 km® of wind erosion
area, of which 1 468.48 km® was at Minqin County, 708.75 km® was at Liangzhou District, and 695.43 km?
was at Gulang County. [ Conclusion] Wind erosion sub-area management should be the focus of wind erosion
prevention and soil and water conservation in Wuwei City. According to the results of the wind erosion sub-
area management division, for different administrative divisions, the flat Gobi desert area with low slope in
the northern part of Mingin County is the key area of regional concern. Management measures should be
based on the prevention of wind and sand erosion and the restoration of vegetation cover, and attention
should be given to controlling the impact of man-made engineering and construction disturbances to make
clear the scope of the regional management. Liangzhou District should focus on using a combination of
engineering measures and biological measures, combined with governmental management. Gulang County
should focus on closure measures and protecting natural vegetation. At the same time, special attention in the
Gobi desert area should be given to the implementation of wind and sand erosion prevention and ecological
restoration measures for construction activities such as large-scale photovoltaic power plants.

Keywords: wind erosion; revised wind erosion equation model; Wuwei City of Gansu Province; prevention
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Table 1 Wind erosion soil and water conservation zoning index system in Wuwei City

BREEE AR AR AREE MR
HIHERS iR SRE AT T 5" BRI e F1 M A 4 5002 R 2 0
OB WEREE 5D 1 MW KT 5% WA R B
ot
W7 25°M 1 TTBUCT 20 ket MBEN, MR R R R A R b B A
FHFTIEE K4 b W7 6025 LT 0.2 km? BB, B2 IR LRI B B B
FB R 36 T AT 45 %0 19 1 Fi HETE
e e , _ . 5 B T WL R K (550
WAEMmEE &L R i AR KA E MR T 2 500 (t/ (km® » a)) BRI 2 SR oK 5 Dl ) 7 22
e RRRERDRREDIRE B 1007500 m A ST B K - (4
phatin FEA BT BB 100—500 m Bidpte SRR E T IR A R T
TREE P .5
WM DGR, VB 3001000 m B RBLI AR A X EEUE
2.3.2 HRFE AXETEEZMONITESV  +HHEZSERMMERE, BIEFE 1 WERIERS NG

FE K AT Rk K PR R XK. 28 18] B i 2 R — M
DX [ — B 8] R 1 9 21 5% B 2 & b /] B R E AT S
TIEEED A3 M 4R BB 1Y) 25 ) R0 M 56 2R L 4 IX 45 R 0
AAE, BRI ArcGIS 10.2 % gk A7 55 B B &
LR A s R HEAT S0, AR A TR ) A 3R A 3 A
0 7 DX T 5 P e Tl b ) P PR A 3 1

A 2 AU e ATt B DX 3l B B ok B s [ D R Ik X
3 45 2R g AT S B D T AT B XA S 1 By B IX
PEATES ARG I E W R S
2.4 HERWIE

M TIE GO0 S i — Eovk 5 25 Rk
MRABR 1 N B3 M JI AR 32 000 DB s o AT ak e XL ke



176 K = O i

5 44 B

SrIX A5 R BOR AL E A BOIR B0 | o H ] 26 R A
FFIE T B AT HF A1 9 A5 B0 UIE L S5 B 58 DUAR 4
RAMERH L . AR SORE WU 3 57 45 2R 5 B A 2 R 5 it
A7 LB IF R T AL R4 6 0 2T R BT A1 8] £ 4G 56, X
TR XS R SR X IR 2~5 MRl WA E
BN AL AR A R R R A AR A L R s S
X oy DR S5 A8 AR O

3 gR55Pr

3 RAEm=Esm5TRaHm

Z I8 (4 HE AR Dl A 28 4 G bR i) (SL190—
2007) 8 5 2B T 45 XA T 4R Dl s BE A8 9. 2000,
2005,2010,2015,2020 4F , i & 1 4F 7 349 XU 5 % 43
B A 5 399.85,3 024.55, 1. 07 X 10", 5 900.74,

3766.45 [t/ (km” « a)J, 5 iy WU #5351 0 6.32 X
10*,3.29 X 10", 1. 04 X 10°, 7. 02 X 10*, 4.51 X 10"
Ct/(km® « ), ZAEF ¥R I) 2 32k 5 788.98
(t/(km” « a)), ZAFF- 34 XUk St 1.92X10° ¢,
2000 4%, s T R R ML B A0, oM 3 B IX A K
TR AR SR 2 B ik B0 R ) Z AR B R T 4R d, 2005 4FE 2
Je BT XU T AR il A 0 B B e RR B, R A
TEBM DX BB B X 5 00 A R T R A B KU Vb R AR
A H TR 32 A AR R A R A VD R
TRV A O B 2) o XUy 42 ol T AR AR R
2000—2020 4E52 B K42 bl i AR Db 2 262.15 km”
bR X A7 4Rk T AR D8 2 330,92 km? , 5 FU XL 7 42
1AL 2> 42,33 km®, A 5k Z0 R 47 ke B B
58.56 km” , il Z4 X7 4=kt T AR D8 2D 3 237.99 km”

0 40

80 km

SR E

C E R
CO BRI
O R
I 55 7R
W R 2R
I 2R

B2 2000—2020 FREHLERAEMS R
Fig.2 Soil wind erosion classification of Wuwei City from 2000 to 2020

3.2 WESIHAALEZm

BT B B E A [0, 72.72°], % M 3°~10°,
10°~25°,25°~50°,50°~72. 72" ¥ Y BE 40 4 4~ X [H]
SR R T R B ARRE . FE 3%~ 1078 A K
T XU T = ks BE T2 R R R ARk, o A X AR

38.35%0 s 7E 107~ 25" B 43 X v, 4 38 Ry 3 ol i
T B R R AR o5 4 XA R 35.04 %0 7E 257~ 503
BEAr X, XU R0 B BN R B AR L (5 4 X
T AR A 57.89% s E 50°~72.72° B 4p X rfr, B0 Al
FERE TR AL B, 1R 2 i B AR Rl 32



19

BT S A A BT RS 4R il 23 DX AR R A i 177

TR RS R R R,
R TR b B e DA B A8 GO Ty = i) DX B 32 3
MAERH . 256 kF , REli W) 2 ik 3 2 307 3
JEE HC A AR Y I 3 O 3 B v b X, P A B B
b e = S N R W i o s A S RS R B L S
WA A XX 3 N RIX,
3.3 KAk HEEBERIUER
3.3.1 R¥HE REALIEXIEMERE L mR
9 653.87 km* (I FH (5 1L 60.96 %) . 2020 4E4E ) 1 4
AR AR 7 355.84 Ct/(km? « a)], RIS
DA DXASE 3 Ji 2 Y R 88 30 2% 32 2 R AR et )

a R H B ER R

RALHE + HE VDA | 4 b A 7R R R B BT R
MRPEAS SCFe 1 s i ] 34 3 BRO0) , B 40 BL AT 34 3 AR
1 468.48 km® , b A 5 A F b e % FH Ml AT 96 2
T AR 350.35 km® , 3228 73 A 76 AR W A L IR DX A 0B 4R S
B R M T YA PR AR 305.61 km? , 3 B4 A6 16 PG U4
BT & KIS R £ B, 3¢ W UT 2 nl v 3 if FR
93.25 km” , FEIA0AE A BT RK K L 307 A B A 212 A4 1E
A A Y 25 YT TE WA TR BT AR 252,37 km® Al
VSR YN 1 25 T iR B AN 466,90 km” . EE 4 AR LEPY
RHLEXS RINE WURE S KIS Map s
FESHE 3,

O AREEFRR
BMEE

I =

C] #E Rk
O &R
0 R
[ 55 %042 ik
I 3 2 12
| BEEAE e

W BFEARE S HBGER KRR 1. 22, EMS;3. lHES4. KIS ;5. BT 26, RIE;7. KIS, 8. LS 9. WKEHH;
10, KMES ;110 SRl 12, WORAH; 13, L0V S 14, PEIRH; 15, 2D R 16, RIMIEL; 17, &BTEklE;18. 212 HiH.
EF3 RBEARLHERRMAAEERX

Fig.3 Controllable area of wind erosion of different land types at Minqin county
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Fig.5 Controllable area of wind erosion of different land types at Gulang County
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Table 2 Comparison of the results of wind erosion calculations between this paper and the previous ones
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Table 3 Geographical location and evosion of field validation sites
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