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File count at daytime for each RS station
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Figure S1. Profile count of radiosonde station in the daytime.
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Figure S2. Mean BLH estimated from ERA-5 (a), NCEP-2 (b), JRA-55 (c), and

MERRA-2 (d) reanalysis data at 1200 UTC during the years 2012-2019. The dots

with gray marginal lines in each map denote the mean BLH derived by sondes at 1200
UTC. The station with less than 10 profiles are not included for further analysis. The
2D scatter plot in the left bottom of each panel illustrates the correlations between
reanalysis-derived and sonde-derived BLHSs at 1200 UTC, where the star superscripts
indicate that the correlation coefficients are statistically significant (p<0.05) and the

red lines show a linear fit.
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Figure S3. The mean packaged BLH in MERRA-2 at (a) 0000 UTC, (b) 0600 UTC,
(c) 1200 UTC, (d) 1800 UTC during years 2012 — 2019. The dots with gray marginal

lines in each map denote the mean BLH derived by sondes.



ABLH (km)

-
1

5}
L

N Amenca

by

mean: 21.23 m

1 (b) Europe

17

mean: 160.95 m

median: 145. .iS m%

1 (c)E.Asia

mean: 413.09 m

MAM UA SON D]F

T T T
MAM  JJA  SON

BLH (MERRA-2 packaged) — BLH (RS)

T
DIF

MAM JJA  SON  DJF

Global mean= 137.88 m

R

05

é’ U—_'v." - ’Av*“ -
405

-1

Latitude (Deg.)

4 Elevation (km)

¥
BLH differences (km)

- _ >7- _ _ - :
60— 0 2 4 6 8 .. 08 04 0 04 08 -
2 F" e T e s L
g ~M¢=~*$’ = - =
4 == e Yt — _
_90 T .|: \'I L LI ‘ LB ‘ rTTTTT T T ‘ TTTTT | T T \‘YTI_FY_I_Y_Y_Y_Y_!_Y—rrl T | LI T T T
-180 -120 -60 0 60 120 s 00l
Longitude (Deg.) ABLH (km)
1 L 1 1 1 L L
27 (g) Australia 1 (h) Pacific Ocean [1 (i) Polar
CH ]
=2
2T “IT A = N
<a
-1 median: 185.60 m ediab: -119.48 m 1 median: 33.43 m
mean: 248.72 m mean: -121.35m mean: 19.70m
Y :

T T T T
MAM A SON DJF

T T T
MAM  JJA SON

T
DIF

T
Antarctica Arctic

Figure S4. Differences between BLH(RS) and BLH(MERRA2_packaged). The spatial

distribution of mean differences is highlighted in (e). Also shown are the distributions

of mean BLH differences as a function of longitude (d) and latitude (f). The box and

whisker plot of BLH differences over the six regions of interest (i.e., North America,

Europe, East Asia, Austria, Pacific Ocean, Polar) over four seasons are displayed in (a-

c), (g-1). The seasons are defined as follows: MAM, March—April-May; JJIA, June—

July—August;
February.

SON, September—October—November;

DJF, December—January—



