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Fig.1 Location and distribution of stations in study area
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Table1 Synopsis of stations in Yarlung Zangbo River Basin

TR WEARR AN/ ZEE)/()  EHK/m
iF /EES 30.04 83.47 4583.6
Frik 29.76 84.03 4583.0

i 29.68 84.03 4558.8

D&Y 29.53 84.04 4561.0

rhiiy SES 29.29 84.44 4576.0
[ 29.34 85.23 4523.6

Iree 29.22 85.36 4511.0

2298 29.18 85.88 4442.0

Hin 29.21 86.24 44297

ZH 29.19 86.80 4131.9

& H 28.65 87.12 43220

FEL 28.38 87.77 4200.4

Pk 29.09 87.63 4001.2

s 29.28 87.73 3970.0

EZEVIN 29.37 88.07 3952.0

] 29.37 88.57 3 898.0

.24 29.34 89.25 3808.9

s 29.30 89.56 3934.0

il 29.30 89.79 3792.9

JeAR 29.34 90.06 37572

wH 29.34 90.29 3695.0

RRF 28.97 90.40 44329

P REDA 29.26 90.53 3631.0

7k 29.36 90.74 3589.2

pil) 29.30 90.97 3565.8

N5 29.28 91.13 3566.0

L 29.26 91.33 3567.6

F 29.33 91.50 3569.8

Z 29.32 91.68 3710.2

e 29.27 91.77 3561.2

ZEH 29.23 92.00 3584.5

[HEN 29.23 92.21 4210.8

i 29.14 92.58 32612
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RS 29.05 93.08 31185

T iF Mg 29.13 93.73 29842
Lhgers 29.18 93.90 2978.7

I 29.35 94.42 3014.2

FHR 29.45 94.69 2986.5
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Fig.2 Spatial distribution of drift potential in Yarlung Zangbo River Basin
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Table 2 Annual drift potential of stations in Yarlung Zangbo River Basin
TRy uiE4F DP/NU  RDP/NU RDD/(°) RDP/DP || Widkklsy  wifi#4#k  DP/NU RDP/NU RDD/(°) RDP/DP
it [/iES 169.0 143.6 90 0.85 HhiE Fa ! 251.2 133.1 40 0.53
Pl 252.6 190.6 67 0.75 RETF 32 2.2 117 0.68
fipr 839.7 652.2 24 0.78 P E A 1.7 0.8 114 0.48
A FA 411.7 385.5 29 0.94 IF/N 0.7 0.6 97 0.88
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Pk 11.6 8.1 71 0.70 pIESS 0.5 0.1 69 0.21
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EZTIN 59.9 44.0 83 0.73 B 19.9 18.6 254 0.94
W] 62.2 30.1 112 0.48 TE fiMe 194.3 141.2 213 0.73
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Fig.3 Drift potential of the whole year among upper, middle and downside reaches of Yarlung Zangbo River Basin.

a, b and c indicate significant differences among different regions
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Fig.4 Spatial distribution of drift potential in Spring in Yarlung Zangbo River Basin
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Fig.5 Spatial distribution of drift potential in Summer in Yarlung Zangbo River Basin
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Table 3 Seasonal drift potential of stations in Yarlung Zangbo River Basin

- DP/VU RDP/VU RDDI(°) RDP/DP
YRS

wE HE MFE XF HE HE NFE AF KF HF BE XF £F HF KF XF

19 LIRS 66.6 250 28.6 48.8 622 9.0 274 459 96 95 82 85 093 036 096 094
frik 81.6 483 395 831 61.0 397 348 69.6 84 23 64 75 075 082 0.88 0.84
fpes 242.4 3312 1427 1234 164.6 3190 1188 929 31 7 26 70 0.68 096 0.83 0.75
R 1272 1640 703 502 1142 1620 67.6 42.0 31 27 29 33 090 099 096 0.84

i BR 762 51.02 632 1041 674 256 592 999 72 49 70 69 088 0.50 094 096
BRI 21 34 06 34 12 1.7 01 02 23 192 62 4 058 049 0.16 0.06
P 1156 766 325 451 972 602 271 370 60 43 58 98  0.84 078 083 0.82
20 1019 619 440 593 984 542 430 585 27 26 29 30 097 088 098 0.99
i 462 594 162 414 138 277 73 281 99 291 352 110 030 047 045 0.68
ZH 749 265 520 1119 633 63 429 1032 79 92 70 75 085 024 082 092
EH 170 09 72 269 166 01 71 261 89 86 77 91 097 007 099 097
ELE 1131 598 388 451 1054 563 360 362 358 357 359 0 093 09 093 080
g 41 20 18 36 33 13 15 27 64 36 60 104 080 0.63 085 0.75
i) 6.0 47 17 28 24 18 05 17 117 192 63 17 040 038 031 0.59

WM 197 0 94 107 201 139 44 87 182 8l 121 70 8 070 047 081 091
Whwrl 161 121 121 218 93 73 7.0 152 105 194 125 81 057 061 0.58 0.70
24 41 07 24 53 33 05 21 53 8 267 71 71 079 067 087 0.99
s 287 19.0 120 126 247 127 80 111 10 347 345 10 086 067 0.66 0.88
{=Hi 38 77 25 59 25 16 23 56 74 184 6l 61 065 020 094 0.96
JeA 171 62 65 117 138 17 57 102 42 347 4l 39 081 028 088 087
wE 945 414 452 701 471 64 350 566 43 251 38 42 050 015 077 081
HRF 15 05 03 09 1.0 04 02 07 125 116 122 102 0.63 084 0.62 073
ZERL 06 05 01 05 05 01 01 05 155 161 100 68 081 016 098 090

ok 0.2 0.0 0.1 0.4 0.2 0.0 0.1 03 110 135 85 92 0.89 1.00 092 0.89
Gl 5.8 0.7 1.9 2.1 4.5 0.1 1.7 1.8 56 47 76 62 078 0.17 0.88 0.84

WEF 16 07 06 21 09 04 02 15 339 257 338 313 055 052 026 072
L 19.8 165 76 93 63 54 27 33 328 290 47 10 032 032 036 035
ZHSF 131 105 34 81 7.8 89 14 29 201 196 183 201 059 085 042 035
ZIiE 104 3.1 16 55 65 18 1.1 38 199 191 202 18 0.63 058 0.67 0.69
e 32 12 13 39 26 06 09 30 18 77 31 22 082 053 067 077
ZH 19.0 103 86 71 169 67 82 55 2 352 175 7 089 065 095 077
Hifs 1760 656 1187 127.5 132.6 564 1103 100.6 356 4 1 3075 086 093 0.79
pIESS 03 02 00 00 02 01 00 00 107 321 — — 05 060 — = —
fiirik 452 150 141 266 417 83 113 257 244 261 252 245 092 056 080 0.97
NS 71 34 49 44 65 32 46 43 257 249 252 254 092 094 094 098

i Mg 565 276 503 599 326 158 415 513 217 208 213 211 0.58 057 0.83 0.86
FLPEZEE 1183 55.8 57.7  93.7 116.6 548 56.8 92.0 234 235 230 231 098 098 098 0098

T 819 776 381 663 731 688 342 62.0 352 2 359 358 0.89 0.89 090 094

FHR 2.4 1.8 0.7 2.6 2.4 1.8 0.7 2.5 296 295 299 295 097 098 099 098
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Fig.8 Seasonal drift potential statistics among upper, middle and downside reaches of Yarlung Zangbo River Basin.

Different capital letters indicate significant differences among different regions in the same season, and different

lowercases indicate significant differences among different seasons in the same region (P<0.05)
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Fig.9 Monthly drift potential of Yarlung Zangbo River Basin
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The spatial variations of sand drift potential in
Yarlung Zangbo River Basin

Zhang Lingguang', Shen Caisheng'?, Huang Yanli’, Zaduo®, Lazhen’, Zhang Yan®, Zhang Zhengcai'
(1.Key Laboratory of Qian Xuesen Deserticulture of Shaanxi Higher Education Institute, School of Geography and Tour-
ism, Shaanxi Normal University, Xi'an 710119, China; 2.Policy Research Office of the CPC Xizang Autonomous Region
Committee, Lhasa 850000, China; 3.Xizang Meteorological Administration, Lhasa 850005, China; 4.Shannan Meteo-
rological Bureau, Shannan 856000, Xizang, China; 5.Xizang Climate Center, Lhasa 850000, China; 6.Institute of At-
mospheric Physics, Chinese Academy of Science, Beijing 100029, China)

Abstract: Wind is the power for the aeolian hazards formation. The Yarlung Zangbo River Basin is one of the se-
rious aeolian hazard regions in the Qinghai-Xizang Plateau. However, there was few studies about the spatial-
temporal variations of wind regime in this basin, which limited the comprehension and cognition of the features
of aeolian transportation, the combats of aeolian hazards, and the occurrences and processes of dusty weather.
We selected 39 meteorological stations along the river and analyzed the wind velocities and directions in 2022.
Drift potential was calculated to evaluate the intensity of aeolian activities. The results showed that: (1) Drift po-
tential in the upper reaches was the highest (418.2£149.2 VU) , second was the lower reaches (197.8+68.9
VU) , and the middle reaches least (94.1+£22.1 VU). Zhongba, Yagra (upper reaches) and Qusum (middle
reaches) belonged to the high wind energy environment. 9 stations, including Changguo, Dinggyé, and Tumba
(middle reaches) belonged to the medium wind energy environment. The other stations belonged to the low wind
energy environment. Drift potential had no significant difference among spring, summer, autumn, and winter
(P>0.05) , which means the power conditions for aeolian hazards exist in the whole year. (2) Annual resultant
drift direction in the upper and middle reaches was primary from ENE (50% and 22% ), and from SW in the low-
er reaches (50%). (3) Seasonal drift potential displayed that there was no significant difference among different
seasons in the upper and lower reaches, but the middle reaches were opposite. In summer, resultant drift direc-
tions in the middle reaches were between WSW and NNW (44%) , while other seasons were between N and E
(38%-55%). (4) According to the resultant drift directions, the dust transportation directions in the Yarlung
Zangbo River Basin were mainly NE and ENE, which were consistent with the spatial position of dunes. Based
on the research of drift potential, the wide valley, floodplain, and central island in the river exposed in the high
wind energy environment need to be paid more attention to prevent the aeolian hazards in Yarlung Zangbo River.

Key words: Yarlung Zangbo River Basin; drift potential; spatial distribution



