Supplementary figures

Examples of ABL height identification for all DH2 flights used in the current study and the corresponding radiosonde
profiles. For all panels, the legends refer to the horizontal lines in that panel. (Panel 1) 6, profile from the DH2. The
stability regime is written and the subjective ABL height is written and marked with a dashed black line. The ABL
height identified by each objective method is written and marked with a solid line of color associated with the legends
in the last two panels. (Panel 2) 0, profile from the radiosonde. The subjective ABL height is marked with a dashed
black line. The ABL height identified by each objective method is written and marked with a dashed line of color
associated with the legends in the last two panels. (Panel 3) wind speed profiles from the DH2 (solid) and radiosonde
(dashed) with the location of the low-level jet identified in the DH2 profile marked with a solid horizontal line, and
the location of the low-level jet identified in the radiosonde profile marked with a dashed horizontal line. (Panel 4)
Riy profiles from the DH2 (solid dark purple) and the radiosonde (dashed light purple). The ABL heights identified
by the Ri, method using critical values of 0.5 and 0.75 are marked with solid horizontal lines for the DH2 profile and
dashed horizontal lines for the radiosonde profile. (Panel 5) d6./dz profiles from the DH2 (solid dark green) and the
radiosonde (dashed light green). The ABL heights identified by the Heffter, Liu-Liang, and TGRDM methods are
marked with solid horizontal lines for the DH2 profile and dashed horizontal lines for the radiosonde profile.

DH2 profile at 23-Mar-2020,13:52 UTC - RS profile at 10:53 UTC
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Figure S1: ABL height identification for DH2 flight on 23 March at 13:52 UTC and radiosonde profile at 10:53

UTC.



DH2 profile at 24-Mar-2020,12:09 UTC - RS profile at 10:51 UTC
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Figure S2: ABL height identification for DH2 flight on 24 March at 12:09 UTC and radiosonde profile at 10:51

UTC.
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DH2 profile at 24-Mar-2020,14:43 UTC - RS profile at 16:59 UTC
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Figure S3: ABL height identification for DH2 flight on 24 March at 14:43 UTC and radiosonde profile at 16:59

UTC.



DH2 profile at 29-Mar-2020,12:24 UTC - RS profile at 10:52 UTC
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Figure S4: ABL height identification for DH2 flight on 29 March at 12:24 UTC and radiosonde profile at 10:52
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DH2 profile at 30-Mar-2020,12:37 UTC - RS profile at 10:50 UTC
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Figure S5: ABL height identification for DH2 flight on 30 March at 12:37 UTC and radiosonde profile at 10:50

UTC.



DH2 profile at 07-Apr-2020,12:11 UTC - RS profile at 10:46 UTC
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Figure S6: ABL height identification for DH2 flight on 7 April at 12:11 UTC and radiosonde profile at 10:46 UTC.

DH2 profile at 07-Apr-2020,15:14 UTC - RS profile at 16:58 UTC
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Figure S7: ABL height identification for DH2 flight on 7 April at 15:14 UTC and radiosonde profile at 16:58 UTC.



DH2 profile at 08-Apr-2020,11:41 UTC - RS profile at 10:58 UTC
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Figure S8: ABL height identification for DH2 flight on 8 April at 11:41 UTC and radiosonde profile at 10:58 UTC.

DH2 profile at 08-Apr-2020,12:29 UTC - RS profile at 10:58 UTC
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Figure S9: ABL height identification for DH2 flight on 8 April at 12:29 UTC and radiosonde profile at 10:58 UTC



DH2 profile at 08-Apr-2020,14:42 UTC - RS profile at 16:48 UTC
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Figure S10: ABL height identification for DH2 flight on 8 April at 14:42 UTC and radiosonde profile at 16:48

UTC.

DH2 profile at 09-Apr-2020,11:51 UTC - RS profile at 10:52 UTC
—_— Ribc = 0.5 ABL Height ~

1000 2 :
~ -DH2 Subj ABL Height - -RS Subj ABL Height ~—DH2 LLJ Core Height
Regime = NBL Regime = NB|__ == RSLLJ Core Height Ri,, = 0.75 ABL Height

900 -Subj ABL (m) = 110 Subj ABL (m)= 120
ABL height frof: ABL height f5'>m:
Ri,_ 0.5 (m) Ri,, 0.5(m) <118
800 'Ri_ 0.75 (m) =95 Ri,, 0.75 (m)=123
Heffter (m) = Heffter (m) = 149
Liu-Liang (m) £ 110 Liu-Liang (m) = 118
700 TGRDM (m) = 125 TGRDM (m) < 133
1
{
600 1

E £

3 ’

g 500 i

= 1

< 7

400 !
1
I
300 !
1
i
]
200 ’
I
k=222,
_________ Eresasiizsesas
100 '
1
1
0
250 255 260 265 250 255 260 265 0O 5 10 0 5
DH2 4, (K) RS 4, (K) Wind Speed (ms™") Riy

—— Heffter ABL Height -
Liu-Liang ABL Height
TGRDM ABL Height

=

10 -5 0 5
do, /dz (K 100 m™)

Figure S11: ABL height identification for DH2 flight on 9 April at 11:51 UTC and radiosonde profile at 10:52

UTC.



DH2 profile at 09-Apr-2020,14:05 UTC - RS profile at 16:47 UTC
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Figure S12: ABL height identification for DH2 flight on 9 April at 14:05 UTC and radiosonde profile at 16:47
uUTC.

DH2 profile at 10-Apr-2020,11:39 UTC - RS profile at 10:51 UTC
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Figure S13: ABL height identification for DH2 flight on 10 April at 11:39 UTC and radiosonde profile at 10:51
UTC.
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Figure S14: ABL height identification for DH2 flight on 10 April at 12:39 UTC and radiosonde profile at 10:51

UTC.
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Figure S15: ABL height identification for DH2 flight on 10 April at 14:38 UTC and radiosonde profile at 16:53

UTC.



DH2 profile at 11-Apr-2020,11:45 UTC - RS profile at 10:50 UTC
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Figure S16: ABL height identification for DH2 flight on 11 April at 11:45 UTC and radiosonde profile at 10:50

UTC.
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Figure S17: ABL height identification for DH2 flight on 13 April at 12:04 UTC and radiosonde profile at 10:51

UTC.



DH2 profile at 13-Apr-2020,12:43 UTC - RS profile at 10:51 UTC
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Figure S18: ABL height identification for DH2 flight on 13 April at 12:43 UTC and radiosonde profile at 10:51
uUTC.

DH2 profile at 14-Apr-2020,07:58 UTC - RS profile at 07:50 UTC
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Figure S19: ABL height identification for DH2 flight on 14 April at 7:58 UTC and radiosonde profile at 7:50 UTC.
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DH2 profile at 14-Apr-2020,11:30 UTC - RS profile at 10:50 UTC
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Figure S20: ABL height identification for DH2 flight on 14 April at 11:30 UTC and radiosonde profile at 10:50
uUTC.

DH2 profile at 14-Apr-2020,14:23 UTC - RS profile at 14:01 UTC
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Figure S21: ABL height identification for DH2 flight on 14 April at 14:23 UTC and radiosonde profile at 14:01
UTC.
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DH2 profile at 15-Apr-2020,08:13 UTC - RS profile at 07:50 UTC
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Figure S22: ABL height identification for DH2 flight on 15 April at 8:13 UTC and radiosonde profile at 7:50 UTC.

DH2 profile at 17-Apr-2020,08:08 UTC - RS profile at 07:52 UTC
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Figure S23: ABL height identification for DH2 flight on 17 April at 8:08 UTC and radiosonde profile at 7:52 UTC.
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DH2 profile at 17-Apr-2020,12:10 UTC - RS profile at 10:48 UTC
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Figure S24: ABL height identification for DH2 flight on 17 April at 12:10 UTC and radiosonde profile at 10:48

UTC.

DH2 profile at 25-Apr-2020,13:02 UTC - RS profile at 10:54 UTC
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Figure S25: ABL height identification for DH2 flight on 25 April at 13:02 UTC and radiosonde profile at 10:54
UTC.
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DH2 profile at 26-Apr-2020,15:18 UTC - RS profile at 16:49 UTC
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Figure S26: ABL height identification for DH2 flight on 26 April at 15:18 UTC and radiosonde profile at 16:49

UTC.

DH2 profile at 27-Apr-2020,08:48 UTC - RS profile at 10:55 UTC
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Figure S27: ABL height identification for DH2 flight on 27 April at 8:48 UTC and radiosonde profile at 10:55

UTC.
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Figure S28: ABL height identification for DH2 flight on 30 April at 7:53 UTC and radiosonde profile at 4:52 UTC.

DH2 profile at 30-Apr-2020,14:07 UTC - RS profile at 16:50 UTC
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Figure S29: ABL height identification for DH2 flight on 30 April at 14:07 UTC and radiosonde profile at 16:50

UTC.

15



DH2 profile at 01-May-2020,14:32 UTC - RS profile at 16:52 UTC
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Figure S30: ABL height identification for DH2 flight on 1 May at 14:32 UTC and radiosonde profile at 16:52 UTC.

DH2 profile at 02-May-2020,12:49 UTC - RS profile at 10:55 UTC
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Figure S31: ABL height identification for DH2 flight on 2 May at 12:49 UTC and radiosonde profile at 10:55 UTC
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DH2 profile at 03-May-2020,14:55 UTC - RS profile at 16:49 UTC
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Figure S32: ABL height identification for DH2 flight on 3 May at 14:55 UTC and radiosonde profile at 16:49 UTC.

DH2 profile at 04-May-2020,12:07 UTC - RS profile at 10:56 UTC
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Figure S33: ABL height identification for DH2 flight on 4 May at 12:07 UTC and radiosonde profile at 10:56 UTC.
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DH2 profile at 04-May-2020,13:05 UTC - RS profile at 10:56 UTC
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Figure S34: ABL height identification for DH2 flight on 4 May at 13:05 UTC and radiosonde profile at 10:56 UTC.

DH2 profile at 04-May-2020,14:53 UTC - RS profile at 16:52 UTC
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Figure S35: ABL height identification for DH2 flight on 4 May at 14:53 UTC and radiosonde profile at 16:52 UTC.
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DH2 profile at 06-May-2020,14:50 UTC - RS profile at 16:53 UTC
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Figure S36: ABL height identification for DH2 flight on 6 May at 14:50 UTC and radiosonde profile at 16:53 UTC.

DH2 profile at 21-Jun-2020,12:27 UTC - RS profile at 10:58 UTC
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Figure S37: ABL height identification for DH2 flight on 21 June at 12:27 UTC and radiosonde profile at 10:58

UTC.
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DH2 profile at 21-Jun-2020,13:13 UTC - RS profile at 10:58 UTC
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Figure S38: ABL height identification for DH2 flight on 21 June at 13:13 UTC and radiosonde profile at 10:58

UTC.
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Figure S39: ABL height identification for DH2 flight on 22 June at 8:05 UTC and radiosonde profile at 4:55 UTC
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DH2 profile at 22-Jun-2020,09:12 UTC - RS profile at 10:54 UTC
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Figure S40: ABL height identification for DH2 flight on 22 June at 9:12 UTC and radiosonde profile at 10:54 UTC.
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Figure S41: ABL height identification for DH2 flight on 30 June at 8:39 UTC and radiosonde profile at 10:54 UTC
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DH2 profile at 01-Jul-2020,09:04 UTC - RS profile at 10:55 UTC
—— Heffter ABL Height

1000
= =DH2 Subj ABL Height

Regime = SBL
900 -Subj ABL (m) = 86
ABL height from:
Ri,_ 0.5 (m) = 60
800 R, 0.75 () = 60
Heffter (m) = 77
Liu-Liang (m) = Ni
700 TGRDM (m) = 40

Altitude (m)
g 8 8

8

200

0
270 275 280

DH2 0, (K)

.
~ ~RS Subj ABL Height ~ ~DH2 LLJ Core Height| | Ri,_=0.5 ABL Height ~
Regime = NBL ! Ri,, = 0.75 ABL Height « _';‘(';n%ﬂaﬁ A‘;ﬁ'—;‘ﬁﬂm
Subj ABL (m) =58 ! L Height

!

ABL height from: ¢
Ri, 0.5(m)=48
Ribc 0.75(m) =48 ;
Heffter (m) = 152 |
Liu-Liang (m) = 58
TGRDM (m) = 68/
)

]
1 2 3 0
Riy

275 280 285 0
Wind Speed (ms™") do, /dz (K100 m™)

285 270

Figure S42: ABL height identification for DH2 flight on 1 July at 9:04 UTC and radiosonde profile at 10:55 UTC.

DH2 profile at 04-Jul-2020,08:02 UTC - RS profile at 04:55 UTC
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Figure S43: ABL height identification for DH2 flight on 4 July at 8:02 UTC and radiosonde profile at 4:55 UTC
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DH2 profile at 04-Jul-2020,13:20 UTC - RS profile at 10:55 UTC
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Figure S44: ABL height identification for DH2 flight on 4 July at 13:20 UTC and radiosonde profile at 10:55 UTC.

DH2 profile at 09-Jul-2020,13:57 UTC - RS profile at 16:55 UTC
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Figure S45: ABL height identification for DH2 flight on 9 July at 13:57 UTC and radiosonde profile at 16:55 UTC
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DH2 profile at 10-Jul-2020,08:06 UTC - RS profile at 10:53 UTC
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Figure S46: ABL height identification for DH2 flight on 10 July at 8:06 UTC and radiosonde profile at 10:53 UTC.

DH2 profile at 13-Jul-2020,08:08 UTC - RS profile at 10:55 UTC
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Figure S47: ABL height identification for DH2 flight on 13 July at 8:08 UTC and radiosonde profile at 10:55 UTC.
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DH2 profile at 13-Jul-2020,14:39 UTC - RS profile at 16:55 UTC
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Figure S48: ABL height identification for DH2 flight on 13 July at 14:39 UTC and radiosonde profile at 16:55

UTC.

DH2 profile at 15-Jul-2020,12:08 UTC - RS profile at 10:55 UTC
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Figure S49: ABL height identification for DH2 flight on 15 July at 12:08 UTC and radiosonde profile at 10:55

UTC.

25



1000

Altitude (m)

900

800

700

8

g

8

8

200

100 =

DH2 profile at 17-Jul-2020,13:30 UTC - RS profile at 10:55 UTC

g E)HZ LLJ Core Height —Ri, = 0.5 ABL Height

= =DH2 Subj ABL Height
Regime = NBL

Subj ABL (m) = 93

ABL height from:
Ri, _ 0.5 (m) = 65

Ri, 0.75 (m) = 80

Heffter (m) = 213
Liu-Liang (m) = 51
TGRDM (m) = 515

275

280 285
DH2 4, (K)

1
~ ~RS Subj ABL Height

Regime = SBL !
Subj ABL (m) = 131"
ABL height from:
Ri,_0.5(m)=64 ;
Riy 0.75 (m) =74
Heffter (m) = 253 |
Liu-Liang (m) = 211

= =RS LLJ Core Height

TGRDM (m) = 639
1
/
1
[
1
/
1
!
1
1
1
1
I
7
FROL. . PR
1
7
I
/
T
’
Egssscazzasns
1
275 280 285 0 2 4 6
RS 4, (K) Wind Speed (ms™")

Riy = 0.75 ABL Height

—— Heffter ABL Height
Liu-Liang ABL Height
TGRDM ABL Height

¥ 23

2

4 2 0 2 4
do, /dz (K100 m™)

Figure S50: ABL height identification for DH2 flight on 17 July at 13:30 UTC and radiosonde profile at 10:55

UTC.

DH2 profile at 17-Jul-2020,14:33 UTC - RS profile at 16:58 UTC
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Figure S51: ABL height identification for DH2 flight on 17 July at 14:33 UTC and radiosonde profile at 16:58

UTC.
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DH2 profile at 18-Jul-2020,13:10 UTC - RS profile at 10:55 UTC
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Figure S52: ABL height identification for DH2 flight on 18 July at 13:10 UTC and radiosonde profile at 10:55

UTC.

DH2 profile at 20-Jul-2020,11:28 UTC - RS profile at 10:55 UTC
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Figure S53: ABL height identification for DH2 flight on 20 July at 11:28 UTC and radiosonde profile at 10:55

UTC.
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DH2 profile at 20-Jul-2020,13:23 UTC - RS profile at 10:55 UTC
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Figure S54: ABL height identification for DH2 flight on 20 July at 13:23 UTC and radiosonde profile at 10:55

UTC.
DH2 profile at 21-Jul-2020,07:44 UTC - RS profile at 07:54 UTC
1000 )
~ -DH2 Subj ABL Height ~ -RS Subj ABL Height ~——DH2 LLJ Core Height| | —Ri,_ = 0.5 ABL Height —— Heffter ABL Height
n ) - - RS LLJ Core Height i 3 Liu-Liang ABL Height
Regime = NBL Regime = SBL ] Ri,__ = 0.75 ABL Height
900 ' Subj ABL (m) = 115 Subj ABL (m) = 150 7’ L2 TGROM ABL Height
ABL height from: ABL height from: \
Ri, 0.5 (m) = 65 Ri,. 0.5 (m) = 56 [
800 ' Ri,_ 0.75 (m) = 7 Ri, 0.75 (m)= 56, 1
Heffter (m) = 530 Heffter (m) = 521, ‘\
Liu-Liang (m) = 570 Liu-Liang (m) = 576 . 25
700 TGRDM (m) =5 TGRDM (m) = 611 ~ A
1 N
1
600 o
3 ’ ig
_— 7
e ——f——  leoood ..
© 500 !
-] ¢
= 1
= !
< |
400 1 |
' I
)
300 ! N
' L
!
200 I’ \
i v
——————— ! ¢
100 ! ¢
! ’
T i i ¢
0 \
272274276278280282 272274276278280282 0 2 4 0 2 4
RS 4, (K) Wind Speed (ms™) do, /dz (K100 m™)

DH2 0, (K)
Figure S55: ABL height identification for DH2 flight on 21 July at 7:44 UTC and radiosonde profile at 7:54 UTC
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DH2 profile at 22-Jul-2020,02:49 UTC - RS profile at 01:52 UTC
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Figure S56: ABL height identification for DH2 flight on 22 July at 2:49 UTC and radiosonde profile at 1:52 UTC.

DH2 profile at 22-Jul-2020,03:45 UTC - RS profile at 01:52 UTC
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Figure S57: ABL height identification for DH2 flight on 22 July at 3:45 UTC and radiosonde profile at 1:52 UTC.

29



DH2 profile at 22-Jul-2020,04:59 UTC - RS profile at 04:55 UTC
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Figure S58: ABL height identification for DH2 flight on 22 July at 4:59 UTC and radiosonde profile at 4:55 UTC.

DH2 profile at 22-Jul-2020,05:55 UTC - RS profile at 04:55 UTC
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Figure S59: ABL height identification for DH2 flight on 22 July at 5:55 UTC and radiosonde profile at 4:55 UTC
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DH2 profile at 22-Jul-2020,07:37 UTC - RS profile at 07:56 UTC
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Figure S60: ABL height identi

DH2 profile at 22-Jul-2020,08:40 UTC - RS profile at 07:56 UTC
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Figure S61: ABL height identification for DH2 flight on 22 July at 8:40 UTC and radiosonde profile at 7:56 UTC
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DH2 profile at 24-Jul-2020,07:35 UTC - RS profile at 04:55 UTC
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Figure S62: ABL height identification for DH2 flight on 24 July at 7:35 UTC and radiosonde profile at 4:55 UTC.
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DH2 profile at 25-Jul-2020,11:36 UTC - RS profile at 10:57 UTC
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Figure S63: ABL height identification for DH2 flight on 25 July at 11:36 UTC and radiosonde profile at 10:57

UTC.
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DH2 profile at 26-Jul-2020,11:58 UTC - RS profile at 10:58 UTC
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Figure S64: ABL height identification for DH2 flight on 26 July at 11:58 UTC and radiosonde profile at 10:58

UTC.
DH2 profile at 26-Jul-2020,14:25 UTC - RS profile at 16:52 UTC
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Figure S65: ABL height identification for DH2 flight on 26 July at 14:25 UTC and radiosonde profile at 16:52

UTC.

33



