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Figure S1. Spatial distribution of the monthly and seasonal evolution of the vertical
profile of logarithmic turbulence dissipation rate (Log,o& in color shading, unit: m? s°
3) at 120 m vertical resolution and 6 min intervals, and hourly mean planetary boundary
layer height (z;, black line, unit: km) during daytime under all-sky conditions from 0900
to 1700 local standard time (LST) for the period September 2022 to October 2023 as
retrieved from the profiling measurements at six radar wind profiler (RWP) stations
over the Tibetan Plateau (TP). The vertical bars indicate the 0.5 standard deviations for

Z;.



Log, ¢ (mzs 3)
e
"'E". i
il
“u

y=0.023x-3.93, R=0.65"*

-10 0 10 20 30
T-T_(°C)
s a

40

y=0.019x-4.02, R=0.44**

-10 0 10 20 30 40
T-T_(°C)
s a

. A

I

y=0.027x-4.37.-R=0.52"

-10 0 10 20 30
T-T_(°C)
s a

- -
y=0.029x-4.53, R=0.50**

10 0 10 20 30 40
TS-Ta (°C)

=31 el

y=0.016x-4:40. R=0.26"*

R P L e
. - T - =

6 y=0.007x-4.36, R=0.09**

10 0 10 20 30 40

Ts-Ta (°C)

2 .

A B i

4] -
o,

10 0 10 20
T-T_(°C)
s a

30

Figure S2. Scatter plots of Log;,¢ at heights from 0.5 to 3.0 km as a function of Ty —

T, atsix RWP stations over the TP during daytime under all-sky conditions from 0900

to 1700 LST for the period September 2022 to October 2023. The superscript ** for R

indicates that the regression slope is statistically significant at p < 0.01 level.
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Figure S3. Scatter plots of Log;oe at heights from 0.5 to 3.0 km as a function of
vertical wind shear (VWS) at six RWP stations over the TP during daytime under all-
sky conditions from 0900 to 1700 LST for the period September 2022 to October 2023.
The superscript ** for R indicates that the regression slope is statistically significant at

p < 0.01 level.
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Figure S4. Normalized contoured frequency by altitude diagram (NCFAD) for the
difference of € between cloudy-sky and clear-sky conditions (Ag) at six RWP stations
over the TP from 0900 to 1700 LST for the period September 2022 to October 2023.
Note that z; denotes the depth of the planetary boundary layer (PBL), the height (z) is

normalized by z; in order to give a nondimensional vertical coordinate in the form of

z/7;.
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Figure S5. The vertical profiles of least squares regression slope between Log;,e and
Ts — T, and VWS under all-sky (black), clear-sky (red) and cloudy-sky (blue)
conditions at six RWP stations over the TP from 0900 to 1700 LST for the period
September 2022 to October 2023. Note that z; denotes the depth of the PBL, the height
(z) is normalized by z; in order to give a nondimensional vertical coordinate in the

form of z/z;.



