%46 B 2 W IR A PR 3 i Vol.46, No.2
fE4H Bulletin of Soil and Water Conservation Apr., 2026

B s 2 s AN U D B R
FAERENETE

HEX, mEQ, KKM™, KWA°, e’ EFF
(LR ACIL K VLT T 5 19 57 I P45 010018
2. LA 45 8 56 B0 5 1 51 1 ML A ISR T 9 B0 5 L B 5t O A 45
0100185 3. Py 52t (4 74 DBl RLE D2 B . 15 7 WIS AF 0100105 4. K178
HCBOKFURRERFSE T, 1957 W AR 0100205 5. 0T JLA 1 0K bkt 5 SR8 1 15 45 4 A
P R T BB W BRSO 52t WP AT 4% 0100205 6. o 5K Rk U BREBFSE B L 50 100038)

 OE: (B8] N e 2 VR XKD A f KO AE VR N 38 B B AR 5 TR AR, R B X
W BRSRAERL ARG . [k ] DI R /INRR 4, 3 4R VAT A W I 5 %5 4B 1T 3EVD SRS /N
By HCDP) , 51 AT 05 R8T 55 52 BR XUl 3 3 (DP,D 5 5 FH R BI04 A 5 3 T8 XUV I e e, 465 5 v ok
F R ARE , R MM IR S TOBURIE . (4550 ] OW RIS /N ROy & X AE IR EE AR v 3k
441.95 VU, J7 A8 R4 H0CR 0.42, 4FA B 307 1 5 V038 I8 B, W AR KB ECH —0.40 t/hm®, H 1
By V0 AN T R0 T R i v, 40 ) o AR A 53.74 % F140.25 % 5 @2 1 TR A ] % 4E 52 PR KU v 1 (DP)
293.04 VU, 55 U0 3 EAK 27 %6, IR FH 78 = KU 5 58 B T ) 25 B 05 hy 038 5 OB A 1 B AT, LR A A vy
HHRL(76.20 %) 748 R LIRS (74.70 %) hy 3, -0 48 B 5.52¢ 48 by 2.89¢, £ HEURL I MLk , iz 3h ) =0 b BB
AR . L858 ] KD A I8 TR 7 i RURE PR 52 A0V 8 bW B 6 R R, OB L BRAS 5 =C ik A TB3H -
KR WOB,; RMEH; b NG; tEuE; SHEPR

X ERARIRED: A X EHS: 1000-288X(2026)02-0043-10 mESES: PI3L.1

NS HE, BEA, RN, S5 BR PE U 508N A PRI R AR S A S R T ] K LR
i iz, 2026, 46 (2) : 43-52. Guo Zhiwen, Qin Fucang, Zhang Tiegang, et al. Characteristics of wind-sand
environment and gully entering process in Shajiawan small watershed in middle reaches of Yellow River [J].
Bulletin of Soil and Water Conservation, 2026,46(2) :43-52.

DOI:10.13961/j.cnki.stbctbh.2026.02.017 CSTR:32312.14.stbctb.2026.02.017

Characteristics of wind-sand environment and gully entering process in
Shajiawan small watershed in middle reaches of Yellow River

Guo Zhiwen', Qin Fucang"*®, Zhang Tiegang"’, Zhang Xiaoming’, Guo Qiankun’, Dong Feifei'
(1.College of Desert Control Science and Engineering, Inner Mongolia
Agricultural University, Hohhot, Inner Mongolia 010018, China; 2.State Forestry and
Grassland Administration Key Laboratory of Desert Ecosystem Protection and Restoration ,
Hohhot, Inner Mongolia 010018, China; 3.Inner Mongolia Academy of Forestry Sciences ,
Hohhot, Inner Mongolia 010010, China; 4.Institute of Water Resources for Pastoral Area, Ministry of Water
Resources, Hohhot, Inner Mongolia 010020, China; 5.Yellow River Great Bend Region, Eco-environmental
Change and Integrated Management Field Observation and Research Station of Inner Mongolia, Hohhot, Inner
Mongolia 010020, China; 6.China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: [ Objective] The amount of wind-blown sand entering gullies and its migration paths and deposition
processes within the gully slopes in the coarse sand area in the middle reaches of the Yellow River were analyzed in

order to provide a scientific basis for wind and sand prevention and control in the Yellow River basin. [ Methods ]
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Taking the Shajiawan small watershed as the study area, sand drift potential (DP) was calculated based on field
monitoring and laboratory analysis using sand samplers, and the actual wind erosion potential (DP,) was derived
by incorporating the rainfall inhibition effect. The wind-sand deposition amount in the gully was estimated using a
function fitting method. Combined with the soil particle size characteristics of the gully slopes, the wind-sand
transport paths and sedimentary characteristics were systematically analyzed. [Results] D The Shajiawan small
watershed was characterized by a high wind energy environment. The annual sand drift potential was 441.95 VU,
with a directional variability index of 0.42. The direction of the annual synthetic sand drift potential was
perpendicular to the main channel, and the annual wind erosion modulus of the channel was —0.40 t/hm®. Sand drift
potential and wind-sand deposition were highest in spring, accounting for 53.74% and 40.25% of the annual total,
respectively. @ The annual actual wind erosion potential (DP,) considering rainfall suppression was 293.04 VU,
which was 27% lower than the sand drift potential. The suppression effect was most pronounced when high wind
speeds occurred simultaneously with heavy rainfall. @ As the slope position decreased, the sediment composition
changed from silt (76.20%) to predominantly fine sand (74.70% ), with the average particle size changing from
5.92 ¢ 10 2.89 ¢. The soil particles became significantly coarser, and the movement mode changed from suspension
to saltation. [ Conclusion] The process of wind-blown sand entering gullies occurs under the combined effects of
high wind energy and gully terrain obstruction, with sediments entering the gullies through saltation.

Keywords: sand drift potential; wind erosion modulus; wind-blown sand entering gullies; soil particle size;
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Table 1 Classification of wind energy environment
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Table 2 Soil classification standards
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Fig.2 Annual and seasonal sand drift potential in Shajiawan small watershed

A 1) AR 2R W VD 5 A R O 2 R
B AR, E R, BN
4 s 3 RDD 43 %1k 103.48°F1 130.76°, ¥ ES J7
M, S5AE A ARV Oy O A — 3. EEMBKER
AT A8 2R 43 591 ok 49.23° 1 55.33°, #4 4 EN J5 [, {H B
% h i AR R (UDI=0.13) , K & 2% , B DP & i, {1
IR RN ZR b AU 8 BEHETE T 38 43 7 R0 7 b XU FE
I, S ERDP(10.69 VUK FH#Z(52.59 VU) .
2.2 PEFEXTSEBRRUGHIE 71 B9 HD i 38Rz

HRAE A (TG B SR KUk T3 (DP) R 293.04 VU
(K3, 53 (DP=441.95 VU)H L , [ 6 52 B
Uik Tk 27 Y0 B WF 5T X8 T RUBE ER

S5, LA R 10 4 A 45 52 b XUk o8 7 Ak v S KO- o
PRI, 70 PPAT 24 3 JXURE PR B3 B, AN 07 2200 4 TR 1) 52
ok TRT ) 10 181 280 1 A7 AE B S ) 2R TS 1 25 S (RT3,
F O, NMEEDP, OKE, FEFRHKGS14 VU,
b A AR R 6400 T NI R (DK F  H T
I 2R 5 R (680D, R ZE Sl 27 %%, Bk LA ZE I 43 B
IR 4% F12% o 3K Fl 22 5 3 TR T XU 5 TR =
PER 2 IR R . HERBDP, e, H3 A M4 A
R A A R W e (R 4D, 5 30 i B 41
il R AR A3 0 A1 29%) o 5 H i KU Al 2 1 [A]
BF 1 B0, A A5 32 T 4 i Rk 2 520 . B 2= A
RAecm (AN 8 H o~ 85%0) AH i 1% F 15 WG I, %



48 JK A PR T A

46 %

PR, (7% DP A BR o Bk A2 KU B R K
D MR IAL T A BORES S B B0 ) R e A
o3l o 206 RS20 o P, it DX 35 7 AU gkt it 88
B2 R P G2 A A R o X R ) 5 e
FRXE XUt AT — 7 40/ AR AR A e KU 5
SR 6 T [ 20 1 I B Con 5 7 D R B

120
100
80
60
40

DP/VU

9 Q
Y A
m“q‘u m@ ¥ w“” ’LQ’L AT AT g DT e

i 1A

@5 RO »9"’ b‘\\ &o SQ\ '1,"@ ’L,)@
®

B3 202454 AZE 20255 3K (DP)H
ZHREZWARAD S (DP,)EHFERL
Fig.3 Variations in DP and DP,,, from
April 2024 to March 2025

1807 — oAsme 40
| —— P R _
135 @
E 120 g
= +§
= 90 3.0 =
;% 60 "
N {2.5 %
30t =
0 I_‘ L PR — | 2.0
R\ bg bs O W N 5@ 561* AN
» "L&' S S A SR
H

B4 2024F 4R E2025F 38 FHRERERIFRL
Fig.4 Average wind speed and rainfall from
April 2024 to March 2025

m A ¢,=83.79¢", R*=0.862
® B ¢,=106.34¢°*", R*=0.923

60 a 4 # %
50 f n

& 40t '
30

XL

20 +
10 +

5 10 15 20 25 30 35
B (1B=5 cm)

2.3 HERD IR

WF ¢ X B 22 (7—9 F ) KU B /N, B Wt 1A B
B B AN Gy e A AU B> b R A SR A
F%ﬁﬁ@%%l?’yﬁk’fﬂﬁi?ﬂﬁfﬂ% S BOZ W A TR
A 30 T LA R 3, O O 15~20 om & BE T LN .
Eﬁt/ﬂ;ﬁl‘ﬁﬂﬂnbkdzTﬁﬁ‘/Fﬁﬂivﬂﬁummﬁm%ku*aa;
TV 0 W 2 P P 3 o W £ = 7 N 754
2K b 5 ) 1) 9 [R]

T PR BSORI 8 50 pR K538 AT T A SR XUk B, 2 A
PR BSCAE YH S PN CAL, B 3 38 30 MR B0 i 1L R
For R eR B T RO T s Bk B (1 5) L IR I
AW 58 K A o B2 39— (14) I X i T8 AL foft A
BT A

x4 BILIIHIE
Table 4 Sand drift suppression rate

FATT
A#y DP/VU DP,/VU DP,./DP i
3 71.57 0 0%
4 122.09 35.22 29% 27%
5 43.87 22.92 52%
6 43.64 17.75 41%
7 23.82 18.92 79% 68%
8 17.88 15.22 85%
9 3.51 1.88 54%
10 3.95 0.80 2% 4%
11 57.76 0 0%
12 6.04 0 0%
1 15.53 0 0% 12%
2 32.32 6.20 19%
AAE 411.95 118.91 27%

o 2 S S0 A 5 Ay 24X o 3 £ 400 ) R ) -

€07 b B
50 "

m A ¢=210.052""", R*=0.966
® B ¢,=279.74n""*, R*=0.974

w 407
] 307

EZO_
10

5 10 15 20 25 30 35
BEE(1BE=5 cm)

E5 2024F4RZ2025E3ARENRNBRBMEES
Fig.5 Vertical distribution of wind-eroded sediments collected from April 2024 to March 2025



%2 3

SRR SCAE B P VD SN N U XD R B A B A S AR 49

T3], V0 RIE B (BAD KA T Kb Uik (&
6) , 4F X ol B %k S —0.40 t/hm®, KU bl B % N T
—0.06 t/hm*# H 4y 4 10,4,5 H , Hdh 10 H &/, A
—0.12 t/hm*, 34~ H B F A —0.27 t/hm*, AR XUk
BB NE] KK 12,2,3,1,6,11 A, 7E —0.440~
—0.001 t/hm” Z ], B AR —0.13 t/hm*, Kb L %
FHEERFEZEU-S A, HE2HM40.25%, 115
B AU
24 AN LENREE
241 EHEEBEREMBR AT SR

HRS A, AWUTEY EZ L 4ieb ol £, KW
Wit 33 A7 AR AT, B0 R 4 o CRL AP D 4D ) 5 i R4 1
T, i 4 UK 2 43 Ry R L Bk & i B 3 > . BT
BT A LA RS ok T (76.20%) , Hi & & B 5w T
WO RS, RO B A /P (20.87%0) , B R &
(2.07%) & 3 = T3 AR, 400 FOH v b & i
s B b DT L Al o 3£ (61.53 %), & it 1 IR
T U AR 2 (30.30 %) i 3 w5 T 3 ORISR

W3 oRE (6.70% ) F1 %k R (0.70 %) 7 & i K T W T9 .
R DA AP (74.70%0) 2 3, H & B 8% & T 3 B
W KL R A (5.20 %) B 2 R T H Al 3 47, Hik
AR (15%0) , Rk % 1 F AR (0.63%0) , H 53 h
TREER

i 18]

qp@@sm@«@b @’7»“\“ Q’lb‘\\ QQ}‘O@@"Q\ ’L@S@, qp”f’&

W of
]

Lol

QX
rLD(
O\

=-0.02
-0.04
-0.06
-0.08

Kk A/ (t « hm™)

-0.10 v
-0.12 + a—
-0.14
B6 2024548 F2025F3 MR R KRB
Fig.6 Wind erosion modulus at study area from
April 2024 to March 2025
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Fig.7 Soil particle frequency distribution curves at different slope positions of gully slope
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