1 Supplemental figures to Jacobs et al.
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Figure 1: a) Scatter plot of the meteorological winter NARR temperature val-
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ues for NRMN vs the OUN sounding temperature binned to 0.5 K~!.

line is the least-squares regression, and the red dotted line is the 1-to-1 line.
The title displays the slope (m), the intercept (b), the number of points (N),
the Pearson correlation (Corr), and the mean difference (Mean Diff). (b) The
two-dimensional histogram displays the differences in temperature between the
sounding data and the NARR data for meteorological winter. The title displays

the standard deviation (o) and the median difference (Median Diff).



N =7790, m = 0.996 b = 0.929
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Figure 2: a) Scatter plot of the meteorological spring NARR temperature val-
ues for NRMN vs the OUN sounding temperature binned to 0.5 K—!. Black
line is the least-squares regression, and the red dotted line is the 1-to-1 line.
The title displays the slope (m), the intercept (b), the number of points (N),
the Pearson correlation (Corr), and the mean difference (Mean Diff). (b) The
two-dimensional histogram displays the differences in temperature between the
sounding data and the NARR data for meteorological spring. The title displays
the standard deviation (o) and the median difference (Median Diff).



N =9938, m=1.001b =-0.263
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Figure 3: a) Scatter plot of the meteorological summer NARR temperature
values for NRMN vs the OUN sounding temperature binned to 0.5 K~!. Black
line is the least-squares regression, and the red dotted line is the 1-to-1 line.
The title displays the slope (m), the intercept (b), the number of points (N),
the Pearson correlation (Corr), and the mean difference (Mean Diff). (b) The
two-dimensional histogram displays the differences in temperature between the
sounding data and the NARR data for meteorological summer. The title dis-
plays the standard deviation (o) and the median difference (Median Diff).



N =9524, m = 0.999 b = 0.355
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Figure 4: a) Scatter plot of the meteorological autumn NARR temperature
values for NRMN vs the OUN sounding temperature binned to 0.5 K~!. Black
line is the least-squares regression, and the red dotted line is the 1-to-1 line.
The title displays the slope (m), the intercept (b), the number of points (N),
the Pearson correlation (Corr), and the mean difference (Mean Diff). (b) The
two-dimensional histogram displays the differences in temperature between the
sounding data and the NARR data for meteorological autumn. The title displays
the standard deviation (o) and the median difference (Median Diff).



N = 6801, m = 0.973 b = 0.055
Corr = 0.988, Mean Diff = -0.012 o = 0.285, Median Diff = -0.010
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Figure 5: a) Scatter plot of the meteorological winter NARR water vapor mixing
ratio values for NRMN vs the OUN sounding water vapor mixing ratio binned
to 0.25 g/kg~!. Black line is the least-squares regression, and the red dotted
line is the 1-to-1 line. The title displays the slope (m), the intercept (b), the
number of points (N), the Pearson correlation (Corr), and the mean difference
(Mean Diff). (b) The two-dimensional histogram displays the differences in
water vapor mixing ratio between the sounding data and the NARR data for
meteorological winter. The title displays the standard deviation (o) and the
median difference (Median Diff).



N =7789, m= 02994 b = 0058
Corr = 0.991, Mean Diff = -0.044 o = 0.404, Median Diff = -0.020
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Figure 6: a) Scatter plot of the meteorological spring NARR water vapor mixing
ratio values for NRMN vs the OUN sounding water vapor mixing ratio binned
to 0.25 g/kg~!. Black line is the least-squares regression, and the red dotted
line is the 1-to-1 line. The title displays the slope (m), the intercept (b), the
number of points (N), the Pearson correlation (Corr), and the mean difference
(Mean Diff). (b) The two-dimensional histogram displays the differences in
water vapor mixing ratio between the sounding data and the NARR data for
meteorological spring. The title displays the standard deviation (o) and the
median difference (Median Diff).
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Figure 7: a) Scatter plot of the meteorological summer NARR water vapor
mixing ratio values for NRMN vs the OUN sounding water vapor mixing ratio
binned to 0.25 g/kg~!. Black line is the least-squares regression, and the red
dotted line is the 1-to-1 line. The title displays the slope (m), the intercept (b),
the number of points (N), the Pearson correlation (Corr), and the mean differ-
ence (Mean Diff). (b) The two-dimensional histogram displays the differences
in water vapor mixing ratio between the sounding data and the NARR data for
meteorological summer. The title displays the standard deviation (o) and the
median difference (Median Diff).



N = 9459, m = 0.982 b = 0.085
Corr = 0.992, Mean Diff = -0.018 o = 0.513, Median Diff = -0.020
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Figure 8: a) Scatter plot of the meteorological autumn NARR water vapor
mixing ratio values for NRMN vs the OUN sounding water vapor mixing ratio
binned to 0.25 g/kg~!. Black line is the least-squares regression, and the red
dotted line is the 1-to-1 line. The title displays the slope (m), the intercept (b),
the number of points (N), the Pearson correlation (Corr), and the mean differ-
ence (Mean Diff). (b) The two-dimensional histogram displays the differences
in water vapor mixing ratio between the sounding data and the NARR data for
meteorological autumn. The title displays the standard deviation (o) and the
median difference (Median Diff).



N = 7796, m = 0.978 b = 0.157
Corr = 0.984, Mean Diff = 0.244

o = 2.188, Median Diff = 0.000
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Figure 9: (a) Scatter plot of the meteorological spring NARR wind speed values
for NRMN vs the OUN sounding wind speed values binned to 1 m s~!. Black
line is the least-squares regression, and the red dotted line is the 1-to-1 line.
The title displays the slope (m), the intercept (b), the number of points (N),
the Pearson correlation (Corr), and the mean difference (Mean Diff). (b) The
two-dimensional histogram displays the differences in wind speeds between the
sounding data and the NARR data for meteorological spring. The title displays
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the standard deviation (o) and the median difference (Median Diff).



N =9964, m = 0.971 b = -0.008
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Figure 10: (a) Scatter plot of the meteorological autumn NARR wind speed
values for NRMN vs the OUN sounding wind speed values binned to 1 m s~!.
Black line is the least-squares regression, and the red dotted line is the 1-to-1
line. The title displays the slope (m), the intercept (b), the number of points
(N), the Pearson correlation (Corr), and the mean difference (Mean Diff). (b)
The two-dimensional histogram displays the differences in wind speeds between
the sounding data and the NARR data for meteorological autumn. The title
displays the standard deviation (0) and the median difference (Median Diff).

Temperature Diff WVMR Diff WSPD Diff

600 = e 600 N 600 *

XHRHKKRRIMEARNRKX

00 e —— 700 00

SHOCO— X Xoumm—r X KX X RKRRHIBRRRA KKK

—— % orCE— X MXRRARKMMEARKAKN RN

K o — C— X %

Pressure (hpa)

800 X om——— 800 X-ochemm——csos X

800

x| 300D E——TC

%00

1000

X | X ome——0c

XCom— X
 ————

XX | e — 05

X | ocme S — X
x| docm|x x| x

200

1000

O ——KC 0 | X W
K 0 em————_cX| X X

200 S me—— 0 W< | X

¥ MoK EEESEMCROX X X

00

XXX XK IMXXKXKXX

XXXXXXXXRBEXXKKXX X
FOOKRHX XX KRRKXXKK XX
HHAKNIBRHRRR KR

XX XK KR HXHKKXX
X X KHXRRRIMHRAXKAXK | X
X xxmox

St

0-75 -50 -25 00 25 50

Sonde T- NARR T (K)

75 100

-6

4 2 0 2 4
Sonde WWHR - NARR WVMR (gikg)

1000
-15

-10
Sonde WSPD - NARR WSPD (mfs)

1

Figure 11: The differences in temperature (a), water vapor mixing ratio (b),
and wind speed (c) for meteorological spring. Each x marks a difference, with
the red symbol representing the mean. Differences are plotted with respect to
atmospheric pressure on a logarithmic scale.
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Figure 12: The differences in temperature (a), water vapor mixing ratio (b),
and wind speed (c) for meteorological autumn. Each x marks a difference, with
the red symbol representing the mean. Differences are plotted with respect to

atmospheric pressure on a logarithmic scale.
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Figure 13: The maximum height reached for the FITT site given a maximum

wind speed tolerance of 25 m s~1.

11



2016-2018 FITT CBL Height
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Figure 14: The maximum height reached for the FITT site given the CBL height
restriction.
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Figure 15: The maximum height reached for the FITT site.
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Figure 16: The maximum height reached for the HOBA site given a maximum

wind speed tolerance of 25 m s~1.
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Figure 17: The maximum height reached for the HOBA site given the CBL
height restriction.
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Figure 18: The maximum height reached for the HOBA site.
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Figure 19: The maximum height reached for the MEDF site given a maximum

wind speed tolerance of 25 m s~1.
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Figure 20: The maximum height reached for the MEDF site given the CBL
height restriction.
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Figure 21: The maximum height reached for the MEDF site.

19
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Figure 22: The maximum height reached for the MIAM site given a maximum
wind speed tolerance of 25 m s~1.
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Figure 23: The maximum height reached for the MIAM site given the CBL
height restriction.
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Figure 24: The maximum height reached for the MIAM site.
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2016-2018 NRMN 25 m/s
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Figure 25: The maximum height reached for the NRMN site given a maximum

wind speed tolerance of 25 m s~1.
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Figure 26: The maximum height reached for the NRMN site given the CBL
height restriction.
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Figure 27: The maximum height reached for the NRMN site.
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2016-2018 PORT 25 m/s
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Figure 28: The maximum height reached for the PORT site given a maximum
wind speed tolerance of 25 m s~1.

26



2016-2018 PORT CBL Height
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Figure 29: The maximum height reached for the PORT site given the CBL
height restriction.
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Figure 30: The maximum height reached for the PORT site.
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2016-2018 PUTN 25 m/s

5
i il P % —_—
" o m—— —+ ?
g .
z3 g g
c e g
'g o 8 o
I s o
2 2] ° 8 .
< 8 ]
o
d o i
11 8 8 °
o o
0 < <
& KX & &
& & & )
$ ) %\)& VQ

Figure 31: The maximum height reached for the PUTN site given a maximum
wind speed tolerance of 25 m s~1.
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Figure 32: The maximum height reached for the PUTN site given the CBL
height restriction.
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Figure 33: The maximum height reached for the PUTN site.
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