altitude, km

altitude, km

altitude, km

15

(@)

(@)

1.5

o

0.5

attenuated backscatter,

attenuated backscatter,

attenuated backscatter,

i

" L
\lu i B

5 10
UTC time, 180710

15

15

u”I'H

fi

1064nm, far range, res

1064nm, near range, res.:

1064nm, close ronge re

1 mm,)' R

b i

IHI l I |f||

1 2

11l II|

min.,

2min.,

: 2min.,

20

60m

60m

=

60m

24,00

23.00

22.00

21.00

20.00

19.00

21.00

20.00

-19.00

18.00

17.00

16.00

attenuated backscatter, rel.units, logE scale

attenuated backscatter, rel.units, logE scale

attenuated backscatter, rel.units, logE scale



Particle backscatter, 532nm,

15

complete range, re

S.:
..

60—-600m

10min.,
10.00

UTC time, 180710

E - 6.00
© 10| .
)
0 _' : 0.00
0] 5 10 15 20
Particle backscatter, 532nm near range, res.: 10m|'n., ..
g 6.00
O ﬂ.-ﬁir"-flg-':;l 'r‘-.a T "\.1, -V e f'”w. 'ﬂ;h “ DL -
0 S 10 15 20
Particle bockscotter 532nm, close range, res.: 10min., 60m
i '\ o |||If '!|| | # ‘l “fl WL“NIHH““'"'IH::I:'I'w | ‘”|I n s ll.ll 3 |
i | M | Il || ul o
'”\I.l 8] i \..l. E wi""\' i "H !
£ || | e i J|||| Efi
< J | ||| A e h X 7 6.00
%” |'| |||t IL ﬁ ||||r MI‘ f'l" ||| h I l |'\rhl Illl | I
'Zz ' d ! |||| h A ﬁ' | h T E oo
© ” | f | i i
05 1g.ﬂp,\y| 'y JH '7|'W£|:“\ ’ﬂ\wl"lgu 'h ”' "',{1 et g
: l.'u.[w“' ! \j""" ,J” I,,.'l.'ml Wy
0.01 ! L \ ‘ 0.00
0 5 10 15 20

backscatter, 1/(Mm sr)

backscatter, 1/(Mm sr)

backscatter, 1/(Mm sr)



Particle backscatter, 355nm, complete range, res.:

10min., 60—600m

10 1
UTC time, 180710

E - 6.00 ";g
‘10 ?<

O i3 0.00

4 ;'I-'..I.I 8.00
: 'II: f '“ :IJ. II'.I' i \iﬂ.u - ! I'I ' o S
é 5 : Fih "’ ‘ L., %

: I"h'l I"Iﬁ'}l ;I:.“ri -" 'é 1 I‘H‘ e 'illl | LF::"": 2.00

b I A P f
m{‘.ﬁm ik iy i W
15
Particle bocksco’gter 355nm, close range, res.: 10min., 60m
|| ¥ |I| l'#fll \'u ”\i ! P' | ; “"":nl ””|I|I1| ||'|'|I|I| l Iw :I '|'||:"|||||J' ”I: it ”“.” h ’
15 o i ! oy H'" il it fﬂ;
I || J |

\m\ h'””l ! |||||| H”J =
€ " fkS é'*' - '. "M il iy ) llm"'a ' ooy €
s 101 || I||; ] N il P |'I| |||" ol 'h f||'" f”r”l”l\: J . S
E ” i | J T e . %
4 "f‘cﬂk I
0.5 |||| g °

|| ! Wu‘h '"Y‘i \lp % 2:00

Fil |N I !
0.0 0.00

5



Volume linear depol.

15

ratio, 532nm complete ronge res.:
R T

10min.,

60 600m

UTC time, 180710

E
~ 10
(] .
3
s K
5
0=
Volume linear depol. ratio, 532nm, near range, res.: 10min., 60m
T N !, N g ,' |l el s
j i‘ I. H Ib;' l {I III I HI‘ *IHJ ?; r I%III “ ll-IIJ l‘l ilf "
4% K A .f J.,I#.P'- W ?ﬂ E:Mll ‘;;'gl:,i'ﬂ "I'.I.IHILT
il. ';;_', | "JHI'JFH‘ it .1.. jv”':. |'| h."‘ ™y .'}E:" £ @
- =1 o @' ke ¥ '... i "H.C.,J.....ﬁ PR i
£ 3/ o ' II.'_ b A
£ SE R A
) il [0 ~dEic
© L B
2 2 ] . 5
S o : il II St i : :
| |. L
' z s ¥ -
1 4T A LE FY : i
A SRS ITRTE TR R g ' ' g
O L AI | 1 wl o e o | =
0 ) 10 15 20
Volume linear depol. ratio, 532nm, close range, res.: 10min., 60m
T Y L T Y Ty NPT T T
- | | i ) .
1.5 l | || L]
L I i
-, | : | ]
€ odnl® FI |
. 1.0 | | —
¢ Ol ¥ I f
: | | :
= 1 | I Iﬁ i : 1
0.5:! ﬁbwt iy \ i |I by " ' s e
i |l f
L | |
. ! i
0.0 == \ | o L i !
0 5 10 15 20

-0.30

-0.70

-1.10

-1.50

-1.90

-2.30

-0.30

-0.70

-1.10

-1.50

-1.90

-2.30

-0.30

-0.70

-1.10

-1.50

-1.90

-2.30

depolarization ratio, log10 scale

depolarization ratio, log10 scale

depolarization ratio, log10 scale



Particle linear depol. ratio, 532nm, complete range, res.:

altitude, km

altitude, km

altitude, km

15

(@)

Particle linear depol. ratio, 532nm, close range, res.:

1.5

o

o
on

0.0

UTC time, 180710

10

10min., 60—600m

-0.30

-0.70

F 1-1.10

F 1-1.50

-1.90

-2.30

-0.30

-0.70

F 1-1.10

F 1-1.50

-1.90

-2.30

-0.30

-0.70

F 1-1.10

F 1-1.50

-1.90

-2.30

depolarization ratio, log10 scale

depolarization ratio, log10 scale

depolarization ratio, log10 scale



altitude, km
w

altitude, km

0.020

0.015

"Dust index" x 50sr

0.010

0.005

"Optical depth':

0.000

| P‘olqrizc‘ed ‘portiqle backscatter, 532nnp, res.: ]Omin_, 60m

0

"Dust index": integrated depolarized particle backscatter, 532nm

— 0:6km: daily mean= —NaN
— 0:2km: daily mean= 3.2E-02

5 10 15 20
UTC time, 180710

8.00

-6.00

|

»

o

<)
bockscatter, 1/(Mm sr)

2.00

0.00

0.80

-0.60

|

o

»

o
backscatter, 1/(Mm sr)

0.20

0.00



altitude, km

altitude, km

altitude, km

1

0
0

1 5

0.5

° H'm

Woter vopor mlxmg ratio, FAR+NEAR, res.:
, PR Jﬂ:.ih‘ﬁ’féﬁh Fﬂﬁl‘* K

O 10

10min.,

60 600m

r.r-l L e

Water vapor mixing rotlo FAR+NEAR res.:

i “Hil;'.,' e

AR r

Sy

IM m*:h‘;._ b
i ." .I |l
'r'.m iU ) 1y !‘,ihn'

,”,HH"' auﬁ*r i .
. m@ﬁaﬁ fa “mm

L @q .lhiu

)
I.|||I E

b

..Ht

B o ab X8

u%‘. : f o ! -__'"*I-'
¥ "Fwé R S
# al fid | rl:-'ll “;',.\1* -
L e S,

odekd | 500
1.1-1\1?

10m|n 60m

:IG*:' _l;u.'\ u, : .E.F.”,d.

1 '-'
;‘l

H-
ﬂnwl

:a‘i; .’“ghw ,1{ 5
“ u.,H "'mm

.;||.

Water vopor mixing ratio, FAR+NEAR res.:

L O A TATAT Pi
bl i g WW

el ﬂ..h e i
%r i

A vl' ﬁl It t
I°II l H

LA

=.i:=-——5-
_;E-_

H I|IH

u.w' iy

lit
4

J

i

(I

1;»,

0 5 10

UTC time, 180710

15

10min., 60m
il

e
i

Ve
‘«+

Flafulic

20.00

16.00

-12.00

4.00

0.00

-12.00

| I 1 II|||_ L 1800

4.00

0.00

20.00

16.00

-12.00

- 18.00

4.00

0.00

water vapor mixing ratio, g/kg

water vapor mixing ratio, g/kq

water vapor mixing ratio, g/kq



altitude, km

altitude, km

altitude, km

Woter vapor mlxmg rotlo FAR range, res.:

Water vapor mixing ratio, FAR—range, re

SR
4 JI_.' q_, *J[‘] 5‘_'1_*,_“ '+ ng_*j! ;} {Pﬁ‘

e b
:}ﬂwﬁrﬁh "‘” i

i :rt Ty e 1? éﬂﬁ .:*.:-ﬂ':)&" \z

& wﬂ _,

' H 1

10m|n 60 600m

i il B4 T LA

P P e e gy
K ] IeL ) I'-'."-

3 REtER §" A AN ? s T -4

'Iu t .l': 1 .?'Iﬂ IJII II'.'.". nl'.'.. A
i g IR L B
""I.F‘ FI _|‘I W

20.00

16.00

Crily - 12,00

S.: 10m|n 60m

|

AT - -12.00
!

Water vopor mixing ratio, FAR— ronge re

M w %"ﬁrﬂ MH“?H:" I )
M 3 \ ” ||',\ M " ;.é\ Ini';al i %}

il

i'ﬁ

Ih I‘

I
' '| | Myl
% ﬂ' ;;&!4

s.: 10min., 60m

‘,m' m il

i

.'" i \%J |' . |‘|'||| i
Uﬂmﬁi Q‘l}l't(ﬁ f ; $r ﬁ ’l :jﬁ: J

UTC time, 180710

2 "'\T. = v I.'.II-I . 800
b ﬁp :%.ﬂ i J-W' "rw " I. " hpeE

;f ’i lé“\h @ﬂ' r\' Al ﬁif&%‘f i % :' *;"i IFEH‘ ﬁi | h 'ﬂ
Hr m ?mi‘!ﬂ‘@‘liﬂ ' ?#% h “h 15; # IF i

§ - 800

4.00

0.00

20.00

16.00

4.00

0.00

20.00

16.00

- -12.00

- 18.00

4.00

0.00

water vapor mixing ratio, g/kg

water vapor mixing ratio, g/kq

water vapor mixing ratio, g/kq



altitude, km

altitude, km

Water vapor mlxmg rotlo NEAR range, res.:

4

oltitude, km

Woter vopor mixing ratio, NEAR ronge res.:

e

:I J| | j
?:'HE |1J |,|.;}!

]
L"|| ]|I

‘g 4 .| i‘- :
1"'&":1;?’:: Y ,‘: i

J L

Al w;f“'i,ﬁ

_Lri'
r{h‘“ ‘.‘,'4. ‘MA ;rh. 5

P ."‘.|' bl J:'II
Iuﬁf*'! Sl “Wﬁ 'H Qﬁ F.Hn‘t'ﬂ m‘ + m.

.-'

S E*”i ‘{WH u@’g

O

1 5

i'

ik - .H‘lﬁ" o, |
e
1 11 Tl

e

| rl lllﬂ

Water vapor mlxmg ratio, NEAR—range, res.:

1 ' |III
Il ||

! II"FII

it
il
i W

Il 'H ! |Ii|“ I||I|

Iﬁ{

,,gizp,@:. Bl

.W iy
i
|’i‘

| II!II

;1

r

i
tﬂm

III l

J
I

||J|' |I“|| il ﬂ | “"'f' 'TR' “?Wn'ﬂ'ﬂ'lf

II’

|

i

O

H”W I| I ||| ” |i

UTC time, 180710

!

(it

)

Iw

't i ‘l AL
t

&

10min

10m|n

10m|n

h

1 II! ”

u.";'h' \' *
| EJ‘

60 600m

Al L 412.00

Pwid - 1800
i

60m

"*i‘r"*':aa. 4

20.00

16.00

II' i L _
P 12.00

LSS - 800
Il.l

60m

o

"1 o

| I’Il [ r

Ak T
| iw -H
f el

i p

!

F

20.00

16.00

- -12.00

-8.00

4.00

0.00

water vapor mixing ratio, g/kg

water vapor mixing ratio, g/kq

water vapor mixing ratio, g/kq



Particle backscatter, 532nm,

altitude, km

altitude, km

altitude, km

1/Mm/sr
: 0.04

10.03

10,02

0.01

0.00

1 2 ] 4 5 6 7 8
UTC time, 180710

statistical accuracy, 3h,

Ao e

1.2—2.4km

0.04

28§
26 .
-40.03
2413
22 40.02

0.01

0.00

statistical accuracy, 3h, 1.2—-2.4km
1.20

10.90

10.60

0.30

0.00

5.00

13.00

12.00

1.00

5 porp— 0.00
1 2 3 4 5 6 7 8
UTC time, 180710



o=

Particle backscatter, 532nm, 1/Mm/sr  statistical accuracy, 3h, 1.2—2.4km
= T n ; 0.04 F - =

0.04

28 28 B
26 26 &
-0.03 -0.03
£ 24§ 24
X
g 22 10,02 22 40.02
o ]
S 20 20
0.01 ; 0.01
18 18 &
16 B 16
|~ = . . 0.00 =5 . L T O 0.00
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

statistical accuracy, 3h, 1.2—-2.4km

3.00 . 0.20
287 8

2.80 26 L ] 0.16
24| ]

E 12.60 I 1T 1912
5 221 ]
2 i 1

= 12.40 L |t 10.08
o 20+ 7

220 187 7 B 0.04
16| ]

2.00 L Lo Loveiiiin Loveiiiin L Lviiii Lo ] 0.00

statistical accuracy, 3h, 1.2-2.4km

[ ARARARAN ARARARAN ARARARARN R ARARARN RARARARAR RARARARAR i 5.00
28 7
26 [ ] 4.00
24 ]
E 43.00 i 1F {3.00
g 22 i
2 [ i
= 42.00 i 1t 12.00
o 20 }. 7
100 187 ’ 1.00
16} .
- . . - : : 0.00 L Loveiiiin Loveiiiin Loveiiiin L Lviiii Lo ] 0.00
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

UTC time, 180710 UTC time, 180710



Particle backscatter, 532nm, 1/Mm/sr  statistical accuracy, 3h, 1.2—2.4km
= T ; 0.04 ERMACE e =

0.04

28 28 B
26 26 .
-0.03 -0.03
£ 24§ 24 g
X
g 22 10,02 22 40.02
o ]
S 20 20
0.01 0.01
18 18 &
16 B 16
i 0.00 0.00
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

250.00 10.00

240.00
8.00
1230,00
E 16.00
g 1220.00
2
£ 14.00
© 1210.00
2.00
200,00
190.00 0.00
1 2 3 4 5 6 7 8
statistical accuracy, 3h, 1.2-2.4km
[T RARAARAAN RARAARAAN RARAARAA RARAARAAN RARAARAAN RARAARAAN i 5.00
28 7
26 L ] 4.00
241 :
E 13.00 i 1t 13.00
3 22 - i
2 I ]
= 12.00 I 1F 42.00
o 20 T‘; 8
100 18 * ’ 1.00
16 L ]
- . . - : : 0.00 L Lo Loveiiiin Loveiiiin L Lviiii Lo ] 0.00
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

UTC time, 180710 UTC time, 180710



