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The location of the Madoi Basin on the Tibetan Plateau (A), and the distribution of its acolian desertified land (B)
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Fig.2 Average wind speed (A) and monthly average wind speed (B) in the Madoi Basin

FEVS KAEFE KN 8.22 m-s (£ 1), Hirf &
FRWNERK, FEFRZ, H V3549 K A2 R AE
KI3FTR . BEASRTE AR B VD XF 1 XU A 722 i A
/N, ZEETE 0.5 mes AN (H A BRZA8AL 3 (1813) 0 1
—2 A R ETE,2—6 H 20 TR, 6—8 H A [nl
Tt,9 A PR R, 10—12 A S ETb. ok Xk
WAE2 7, 89.09 mes™, i/ DXGE HIRTE 6 H , 0 7.53
mes™, KGEAE 1k EL A B 5 A9 2 PRERE , e BN &

WF9E DO B VD KU %8 23.5% (3R 1) , 2R
LRI KT LA, 53000 h 29.0% i1 29.5%, 1T
B2 R Z 5K, 43510 20.8% F129.5%., M i
ORI G AR R A (K13) ,2 A ey, 9 H i
&, 1—5 A R 11—12 A SR L1 5 T 8%,

3.2 UE4HE

M 2013—2017 4E RV KRR G it 25 oK E 4
o ) 2 B HE 50 oo A — B0k (1 4) 5 2= PR A
(F5), &2 FREABENRD R IR0
U, 2 2P KGR VD VE i, IR B 2R, X 51
DX b A r 4 B G XA A e RT3 DR O, I
T RRUEE PG R 3 X Ry 8 XU 3 B 1 ik 4 o
5270 00) I 2 DO T A R R v UKL B AR
JEXUNE) 1A b & XL(ENE) o 3 FlAf X6 7 XL
F I T PR IS R T R R
7 KU I 5 S b XU 1 S S5 . O R VD KUK
AFE R B i T Pk 22 52 3K | FE KR G 8K
5, JGH LG XL (W) R P8 e i 75 XU(WSW) Sl 32, W



55 3 10 SREADR A AT IR X 3 2 i RO B VD SRR 91
F1 I AR RIRR D R E 5 XUE
Table 1 Frequency and average wind speed of sand-driving winds in the Madoi Basin
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Fig.3 Monthly variations of frequency and average wind

speed of sand driving winds in the Madoi Basin
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Wind regime and sand drift potential characteristics in the
Madoi Basin of the source region of Yellow River

Zhang Biyou, Hu Guangyin, Hu Jingjing
(School of Geography and Tourism, Shaanxi Normal University, Xi'an 710119, China)

Abstract: The Madoi Basin in the source region of the Yellow River is located in the northeastern Tibetan Pla-
teau, at the convergence of the westerlies and the Asian monsoon. The region is widely covered by desertified
land, with intense local aeolian activity and frequent aeolian hazards. However, the wind characteristics of this
area remain poorly understood. This study analyzes the sand driving wind regime and sand drift potential in the
Madoi Basin based on hourly wind speed and direction data from the Eling Lake region between 2013 and 2017.
The results indicate that the annual average wind speed in the region is 4.48 m-s™!', with the highest in spring at
4.71 m-s7!, followed by winter at 4.57 m-s™!, and the lowest in summer. Monthly variations show that February
has the highest wind speed, while September has the lowest. The average annual sand driving wind speed is 8.22
m-s™!, with a frequency of 23.5%, and westerly winds dominate. The annual sand transport potential is 394 VU,
with three years exceeding 400 VU, indicating that the wind energy environment of the study area fluctuates be-
tween moderate and high levels. sand drift potential is 244 VU, with a resultant drift direction of 92° and a direc-
tion variability index of 0.62, which is considered moderate directional variability. On a seasonal scale, the maxi-
mum sand drift potential occurs in winter (157 VU) , followed by spring (126 VU) , accounting for 39.8% and
31.9% of the annual total, respectively. Monthly analysis shows that February has the highest sand drift potential
(75.36 VU) , followed by January and March(both exceeding 50 VU), with a minimum in September, and that
the resultant drift direction reverses in June. Sand transport in the study area is primarily influenced by westerly
circulation, with eastward transport dominating in spring, autumn, and winter, while northward displacement of
the westerlies in summer shifts transport to the west. Overall, the wind energy environment of the Madoi Basin
exhibits seasonal variability with relative stability, strong in winter-spring and weak in summer-autumn. These
seasonal and monthly variations not only reflect the response of acolian processes on the Tibetan Plateau to atmo-
spheric circulation but also provide important scientific insights for understanding regional wind-sand surface pro-
cesses.

Key words: sand driving wind; sand drift potential; wind regime; the source region of Yellow River; Tibetan

Plateau



