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Abstract

Located in the Yarlung Zangbo River Valley, Lhasa Gonggar Airport frequently experiences low-vis-
ibility sand-blowing weather during dry seasons due to abundant riverbed sand sources and strong
surface winds. This study investigates a northern wind-driven sand mobilization on January 25,
2025, using NCEP reanalysis data and wind lidar products. The results show that: the sandstorm
was linked to cold air activity, and cold air initially accumulated in the northern plateau, forming a
strong cold high-pressure system. A 500 hPa transverse shear line and a 600 hPa horizontal trough
guided the main cold air mass to collapse southeastward, with partial intrusion into the Lhasa re-
gion. Cold advection dominated the mid-eastern plateau, including the Lhasa area. DBS wind profile
datarevealed a three-stage northerly wind evolution: Surface-triggered northerly winds expanding
downward; Enhanced surface winds propagating upward; Gradual weakening of surface winds.
Strong downdrafts during the initial phase supported the maintenance of a low-level northerly jet.
RHI (180°) vertical section products effectively tracked the progression and evolution of northerly
wind layers. Wind lidar data improved the precision of judging mid-low-level weather system transit
times. This study advances understanding of northern wind sandstorm mechanisms, expands wind
lidar applications in high-plateau regions, and enhances refined forecasting capabilities.
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Figure 1. Surface wind and visibility time series chart for January 25~26, 2025
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Figure 2. 500 hPa Weather chart (NCEP reanalysis data). (a) 8:00 AM, 25th, (b) 2:00 PM, 25th, (c) 8:00 PM, 25th, (d) 2:00

AM, 26th
2.500 hPa KRS BE(NCEP B #rE#R). (a) 25 H 08 B, (b) 25 H 14 B, (c)25 H 20 B¢, (d) 26 H 02 A

Figure 3. 500 hPa Weather chart. (a) 8:00 AM, 25th, (b) 8:00 PM, 25th
3.500 hPa X5 El. (a) 25 H 08 B, (b) 25 H 20 BT
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Figure 4. 600 hPa Weather chart (NCEP reanalysis data). (a) 8:00 AM, 25th, (b) 2:00 PM, 25th, (c) 8:00 PM, 25th, (d) 2:00
AM, 26th
4. 600 hPa XS E(NCEP BA#r&#l). (a) 25 B 08 B, (b) 25 H 14 B¢, (c) 25 H 20 B¢, (d) 26 B 02 B
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Figure 5. Surface weather chart (NCEP reanalysis data). (a) 8:00 AM, 25th, (b) 2:00 PM, 25th, (c) 8:00 PM, 25th, (d) 2:00
AM, 26th
5. HEKXSE(NCEP BoH#E+RN). ()25 H 08B, (b)25 H 14 B, (c) 25 B 20 B, (d) 26 H 02 B¢
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Figure 6. 500 hPa Temperature advection (NCEP reanalysis data). (a) 8:00 AM, 25th, (b) 2:00 PM, 25th, (c) 8:00 PM, 25th,

6. 500 hPa ;B B 37 (NCEP B #r&E#)). (a) 25 H 08 B, (b)25 H 14 B, (c) 25 H 20 B, (d) 26 H 02 B
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Figure 7. 600 hPa Temperature advection (NCEP reanalysis data). (a) 8:00 AM, 25th, (b) 2:00 PM, 25th, (c) 8:00 PM, 25th,
(d) 2:00 AM, 26th
7. 600 hPa ;2B 37 (NCEP B4 #TE#). (a) 25 B 08 B, (b) 25 H 14 B, (c) 25 H 20 B, (d) 26 B 02 B
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Figure 8. DBS wind profile product time series plot

8. DBS XLERZ AT &

FATE R F) 2000 K LA L 5 e g S i A6 RN, 2 WA b 500 hPa s 2 4 A € fi b KL,
MIRNTERL AESE 500 hPa BEIAZ R 48 CLid e Yy, X5 i XU 5 A e L E 6 T I 8] B AT e 1) S BB
Yo BT RABOGIN X T8 7 ] AR BB TR BORKIAT F 478, S S AR I e B 2 A A2 A, 4l B 73
GRS AIAL I B R SR GE R AR I B 7]

4.2. RHI SIE=&F1 PP1 EH * F&

HE—25 534 RHI (180°)4#THI 7~ ft (<1 9), 16:30, 1000 K i 5 LA N (PR JE B AT fm AL X0, dbm) 2 2 BANT
S IAELESRAL KX, 1000 K& B2 LA B3 ASREUZ: 17:15 50X HRL H 221 18:00 5L K
XFBEHI, R, R oAU A )R E G OR, WA 2 . 18:59, (RZbRgREEg R, b
Z A B3 23] 1300 KA s 20:58, Abim 3 2 B LA IC)Z AL XIG K I8, 1000 % 2000 K A 5548
HE, AP YPRIEEN, SRR S48, 23:31, JLRER RS 2000 KL E, b 3 A BN K
XA B RS, AW ERR T, BRIVE 2 E 5Tt

2025-01-25 16:30:50

6 1 1 — _ : (il %g

5 1 s ’ N 16
24 P e
e T 4 E
hiE 0.5
= 2 . i A 25 X
w1 iy " a ‘_-‘*h :2 W 5 %

0 H H G - - 12

; : 16

9 6 3 0 3 6 9 :%2

PEES (km)
) 2025-01-25 17:15:52

6 ! — _ f %g

=5 S : - N 6
< 4 A . 12 ~
< g
™ 3 e 4 E
By A 0.5 &
=2 ‘ -2.5 2
2 1 5 p : \:“ :8 %
0 4, ol 1% =

-20

9 6 3 0 3 6 9 29

PEES (km)

DOI: 10.12677/ccrl.2025.144062 635 SAEAR LI T A


https://doi.org/10.12677/ccrl.2025.144062
https://doi.org/10.12677/ccrl.2025.144062

FI 55

2025-01-25 18:00:48
6 1 1 h — _ — I 1 ! gg
=5 s : ‘ N| B2
X 4 4 L 12 ~
< g ©
w3 . SEPNL e S L 4 E
fir : e . . : 05
=2 . ‘ : . 25 2
]EUJ 1 4 H ! 3 A SO ) ‘i [ 8 =z
9 6 3 0 3 6 9 -20
o 24
) 2025-01-25 18:59:26
6 . L el . 5 . . %
~5 48 ' N'L B
£ 12
X 4 A F g @
g / P e o : : L |ta E
o ‘ ‘ £ ’ 0.5 =
':Q 2 A . ) “ . F .2,5 %
14 ; nu“ iii" » " CFLls =
"0 b ' et ; 12 ®
-9 6 3 0 3 6 9 -20
ar 24
S (km)
) 2025-01-25 20:58:34
—~5 | S ' : N L 16
£ 12
x4 A [ g 2
3 L [ta E
I 3 0.5
22 H -2.5 =
B R
, | % =
9 6 3 0 3 6 9 :%g
PR (km)
) ‘ 2025-01-25 23:31:40 ‘ o
=5 S N 16
E 12
24 g 2
o 3 4 E
e 0.5 4
=2 F 25 =4
= 8 E
. % =
20
9 6 3 0 3 6 9 2

PEES (km)
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