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p3b All flight BAO

6r 6 T
: : |t
S5 aa—eh = 5F A A B =
i AR Qhk ] g A o
4+ —BeA - 4+ A :
g —A-- ] i A A ]
—~ | —Ate ] —~ | A A ]
£ F — ] £ o AlAl ] ]
< 3¢ ‘ : : < 3¢ A | A :
z ] 4 i s
i 1 r A i 1
2F e 2F Al 7
i A : A BN A
] A : A
] A SRS
1 ] 1 By -
] .
F 1 5 I
Obw v v v ] (0] S R B S T B
10 100 1000 10000 -100 -50 0 50 100
NO2_MixingRatio,pptv (WRF-OBS)/OBS (%)
p3b All flight NREL_Golden
6fT T T T T T 6f I
E E B
S Y R = i \
5F  —hoA ek 7 5F | | =
E o —AA— ] 'AA \ \
4 ol : 4-a A ‘ ‘ :
~—~ ﬁt ] ~ C A ' A
£ i eRA ] E | A
< 3 e L : T3 I Lo
< T eehAGA | < | | e
2F D e - 2+F ! \ A -
o L | | A
o ] i i
1k ] 1F ‘ ‘ q
] \ \
! ] ! I
O vt OF . v v ]
10 100 1000 10000 -40 -20 0 20 40

BTXv2ECMWFV4mozm<!\z|§%-2—MiXingF%%LQ’zpd%\lfT (WRF-OBS)/OBS (%)



Alt (km)

Alt (km)

p3b All flight LaCasa

41 1

S 'I’

10

L Ll L
100 1000 10000
NO2_MixingRatio,pptv

p3b All flight Chatfield

‘as 8

#‘sﬁ“

10

L Ll L ]
100 1000 10000
NQ2._ MixingRatio pty-

BTXv2ZECMWFV4mozmozaic-

Alt (km)

Alt (km)

OE

-100

-50 0 50
(WRF-OBS)/OBS (%)

100

> > > >

0. . .

-10

(WRF-OBS)/OBS (%)

-50 0 50

100



NO_MixingRatio,pptv < 3 km Model NO,ppb, < 3 km

0.00

<3 km
4[ 743142 1549 54 0 54171287
1.Ax10°Diff Std- R RMSE
-33.08 1260.25 o 59 1255. 19 1
1,2><104 'Diff Std R RMSE / ]
> . ]
a 4
o 1.0x107- i
fe)
& 8.0x10%" ]
m .
j= [ - ]
§| 6.0x103; ]
S 4007 et :
3:""‘1.', e e o .
2.0x10° (ke ”,r ]
&l.g‘ L%l e o b b L
2.0x1|06xm6xm6x1106x1102x110ax104
NO,ppb,

BTXv2ECMWFV4mozmozaic- Ravan- 7to10LT




NO_MixingRatio,pptv > 3 km

Model NO,ppb, > 3 km

0.00

200

gRatio,pptv
=
a1
o

100

NO_Mixin

50

> 3 km
16.96 34. 1003337 92 ]
Diff Std R 1

11.67 35.97 0. 14 37 63
Diff Std R RMSE

j.ﬁx 4 -: M . o ) i
i N . * . |
,:‘. ‘.f:{. ° .0 : °e L4 .,
[SP¥RMS e e | ]
50 100 150 200
NO,ppb,

BTXv2ECMWFV4mozmozaic-

Ravan- 7to10LT



=0bs)

gRatio,pptv (black

NO_Mixin

BTXv2ECMWFV4mozmozaRavan- 7to10LT

10000.0

Alt (km)
w

p3b All flight

L | | | | | | | | | | | \7
0 0 . 400 600 800 1000
3B Al flight
:\\HH T \\\HH‘ T \\\HH‘ \\\\HH‘ T \\HHL 6 ““““‘E““““"
H
L *— - 5 A A ]
—a- AliA ,
= Al A ]
e |2 A
- — A . 4 B A
- Ao H A
B B . B ]
L AR £ |1 ]
- YV . < 3 G A
i A® ﬁ |1 A ]
APSO® A @ A
]
L _ 2 : AA i
A
A A
- ] ! H *
ol
: E ]
7\\\\\\‘ Il \\\HH‘ Il \\\HH‘ \\\\HH‘ Il \\H\Hﬁ O \\\\‘\\\‘i‘\\\‘\\\\’

1

10 100 1000 10000

NO_MixingRatio,pptv

-100 -50 O 50

(WRF-OBS)/OBS (%)

100



p3b All flight FortCollins

6 6F T g
[ ] [ [ ]
; SR ] ; A \ A 1
55 = ; 5 R D
; Py ; RN ;
i - ] i Al oA ]
4t T ; 4t oA A
i ryrvar Y\ ] —~ I o ]
G - : E i * :
<3 aea : <3 ERE :
= % | = N ]
: A e - z : I z
2- —-a - 2- A 1
: — e : | A ]
: - : BN N
1rF - 1rF . .
. ] . I
i i |
0 ) T T BT B B, OF. . | ‘ Ltle e ]
1 10 100 1000 10000 -100 -50 0 50 100
NO_MixingRatio,pptv (WRF-OBS)/OBS (%)
p3b All flight Platteville
] 6 R i
L ] [ [ ]
: — O . ] i A A | ]
5 4 ; 5 A A ;
: A é : A kil é
r —m ] r | AlA ]
4 &8 ] 4 R A .
e f o ek ] e f A A ]
T3 a.a : T 3 L 4
=2 Py z =2 i ]
; e ] : o A y
2r [Z AN ] 2r BY A
. @ . A A ]
] A A ]
1F ] 1F R ]
] | ]
. . I ]
Obl v v il (0 ) S R B 2 B R
1 10 100 1000 10000 -10 -50 0 50 100

NO_MixingRatio

BTXv2ECMWFV4mozmozaic-— Ravan- RQ&)’LT (WR F_OBS)/OBS (%)



Alt (km)

Alt (km)

BTXv2ECMWFV4mozmozaic-—

p3b All flight NREL_Golden
6:‘““‘\ T T T T “““‘:

p3b All flight BAO

Ll Ll
100 10
NO_MixingRatio,pptv

" Lol L
1 10 00 10000

‘ Cl
1 10

100

Covonl
1000 10000

NO_MixingRatio.pply

Alt (km)

Alt (km)

-50 0 50

100

of. . ..

-10

(WRF-OBS)/OBS (%)

-50 0 50

100



p3b All flight LaCasa

E gy :

»

4 :

: s
L]
4“
@\ :
="

L

Alt (km)
w

Ogmm T T R T
1 10 100 1000 10000
NO_MixingRatio,pptv
p3b All flight Chatfield
6:‘““‘\ RN LR RN T “““‘:
s ~
- A sa
4+ : E
E a & a
= 3 " a =
i% B ’k"faq‘“ ]
r — oA OA o A
. TR 0A @]
2? ‘ ‘LT&%@‘IL.‘ E
1 ]
Ogmm \

C el el il
1 10 100 1000 10000

BTXv2ECMWFV4mozmozl\l":xi(g—lvI IXI ng %aa\/tellg-’ PtQ&)ILT

Alt (km)

Alt (km)

61 T

[ | |

: i i A
5F | | A ]
f | | 4

. i i
4+ i i 1
S VO B

: A A
3F A | I A .
. T A

. . A A

g A o A
2F A : A 3
g | A A

. T
10 | | ]
: i i

: B
(0] S R B S B B

40 20 0 20 40

(WRF-OBS)/OBS (%)

6f [

G

E |t
5. o |
[ | |

. |t
4+ T 7
: BN

. L
3F BN 7
|

: N
2 N A
[ | |

. B
1- N ]
: B

. N
OF . o o 0 ]
-10 -50 0 50 100

(WRF-OBS)/OBS (%)



Ethane_TILDAS,ppbv < 3 km

_

p3b A

Model C2H6,ppb, < 3 km

Il flight 7to3OLT
500, 750 1

o:’Qo 12.50 * 15.

,ppbv

Ethane_TILDAS

40

W
o

N
o

10"

o |

< 3 km
[2.818.690.399.09 " ]
'Diff Std R RMSE

'4.39 11.46 0.36 12.23
Diff Std. R RMSE

.‘ °
r :.:/. . e o o e 7
XY .
:o '.:,'. ...o.. . 4
e . T S e ]
i..;:"H‘-\.ﬁ“{""‘u\‘:‘HH"HMHHHHH
10 20 30 40

C2H6,ppb,

BTXv2ECMWFV4mozmozaic-

Ravan- 7to10LT



Ethane_TILDAS,pp

bv > 3 km

Il flight 7to30LT
500 7.50 10,00 12.50 15.
i e

Model C2H6,ppb, > 3 km

Model-Obs(%) C2H6,ppb, > 3 km

S

,ppbv

Ethane_TILDAS

n
o

=
o

1.0

0.5

> 3 km

-0.280.520.14059

Diff Std R RMSE
1-0.18 0:36 0.39 0.40
Diff Std R RMSE

1.0 15

C2H6,ppb,

BTXv2ECMWFV4mozmozaic-

2.0

Ravan- 7to10LT



BTXv2ECMWFV4mozmozaRavan- 7to10LT

20 ‘ —— T 8

=0bs)

15

,ppbv (black

10

a1

HH\H‘H\HH-LH\HH‘HH\H
Alt (km)

Ethane TILDAS

| I I | O

3B Al flight 800 1000
6f [ B ] G T T T T

Alt (km)
\\\\\\w\\\\\\\
Alt (km)
@
»
g

e
&

OE\ \‘\ \‘\ \‘\ \E O\‘\\\‘\i\i\i\‘\\\‘\z

0 5 10 15 20 -40 -20 0 20 40
Ethane_TILDAS,ppbv (WRF-OBS)/OBS (%)




Alt (km)

Alt (km)

BTXv2ZECMWFV4mozmozaic-

ST

p3b All flight FortCollins

5 A
A

4;‘ A
:Z‘L‘
z=~

3 O ]
e A

24— ]
: “‘.“ o A

1; - e A ]

0; A N I S R N N S SN SO NN EN RO NI ;
0 5 10 15 20

Ethane_TILDAS,ppbv
p3b All flight Platteville

6: R
»n

515 3

4 |
Y

, 2 |
7
AN
- A0g - ‘

200 - :
T S T A
a0 T A

1, ]

0E N R R
0 5 10 15 20

Ethane_TILDASlQEJ)?(\)/L .

Ravan

Alt (km)

Alt (km)

t [t 77
N
| A
e A : | A
A LA
‘A A SRR
i A A |
- A I A
Al
‘ka
\ : | A
- 1A
A
A A
oL A
= [ A
A A b
A Con
A A SRR
a I
T
.

I N NV SVUN N SR
40  -20 0 20 40
(WRF-OBS)/OBS (%)

F I "
i I i
A A z
k A :
(A A L ]
N A ] ]
A AL z
o A ]

A A I ]
A o A ]
A A ]
-4 o :
A Lo 1
r A Coon A
FA Al i ]
- A I
A L
|
3 R
T
.
S R N SRV S R B
40  -20 0 20 40

(WRF-OBS)/OBS (%)




Alt (km)

Alt (km)

p3b All flight NREL_Golden
6:““\““\““\““:

p3b All flight BAO

T B B B
0 5 10 15 20
Ethane_TILDAS,ppbv

e e e e g
0 5 10 15 20

Ethane_TILDASlQEJ)?(\)/L .

BTXv2ZECMWFV4mozmozaic- Ravan

Alt (km)

Alt (km)

‘ [ [
.
A A

[ A ‘Ei ]
A N

A A SRR
A Al

[ A““.A} —

4 aA!
Al N A

- A 1A .

A AL
A o A

s b A
L “ A
I ]
g 4
g A A ]
L
L
L [ S R S
-40 -20 0 20 40
(WRF-OBS)/OBS (%)
I
I

A | A

7A ‘Ai —

N
O

[ A !AE! —

FA A

A \:]

L A “ 1
A | o ]
A A 1

‘:} Al

- I f 1 A A ]

| ‘A A
R
L I ]
I
\Ej
S R N SRV S R B
-40 -20 0 20 40

(WRF-OBS)/OBS (%)



Alt (km)
w

Alt (km)
w

BTXv2ZECMWFV4mozmozaic-

p3b All flight LaCasa

e
S Y ]
R
N S T S E SO SO N Y B R S ;
5 10 15 20
Ethane_TILDAS,ppbv
p3b All flight Chatfield
L L L
2
a f
e
A ]
S AN ;
Og‘ N B B R
5 10 15 20
Ethane_TILQ@%zQB?(\)/LT

Alt (km)

Alt (km)

R
| |
A A | !
SooA A
r A A : :
F A A | |
A A ! \
C A | |
. A I
r A ‘ ‘
F o AA ! |
- A A |
P A AT
rA Y
E A S
o A I % 1 A
. | i A
! !
g i i
i i
.
\‘\\\‘\‘\I\‘\‘\\\

40 20 0 20
(WRF-OBS)/OBS (%)

40

E\ ‘\é\‘
E | |
: i i
b | |
P A | |
r A ! !
A | |
- A | |
A a N
r AA . .
A \ \
- A A \ \
A i i
4 | |
a i i
| |
i i
3 i i
i i
B
\‘\\\‘\‘\I\‘\‘\\\

40 20 0 20
(WRF-OBS)/OBS (%)

40




Ammonia_MixingRatio,ppbv < 3 km

— =

5.00

Il flight 7to3OLT

1900, (15.00 2

o:’Qo 25.00 - 30.
THET

Model NH3,ppb, < 3 km

Model-Obs(%) NH3,ppb, <3 km

— =

gRatio,ppbv

Ammonia_Mixin

N
a1

N
o

[
(93]

=Y
o

<3 km

13.88 5.38'0.46 6.61
'Diff Std R RMSE
10.44 4.47 0.34 4.47
Diff Std R RMSE

l‘.c::ﬁ.-' oo : ?..O . ‘e
RS TIPS

o P e | |

5 10 15
NH3,ppb,

BTXv2ECMWFV4mozmozaic-

20

25

Ravan- 7to10LT



Ammonia_MixingRatio,ppbv > 3 km

Model NH3,ppb, > 3 km

5.00

35.00 40.00

BTXv2ECMWFV4mozmozaic-

[
6129005187 “““ e A
50 D|f Std R SE <3
S *-05912.5025138
o [Diff *Std * R RMSE
o [ $ « °
o r
g 4; o°0 8° ° E
}E F -...o. . o
x o o o .
23 . ]
5 E . 0 °
2 g . . . LX)
-EI 2:7.“.“0.0~.'11 ]
c =....... ..,000
Q P T A
E ; .:.o ..;,'./.. .:O
E 1}”': s E
!h“./...,o . o.
e e ]
1 2 3 5
NH3,ppb,

Ravan- 7to10LT



BTXv2ECMWFV4mozmozaRavan- 7to10LT

p3b All flight

2 a0 :
@) - 7
U : ]
S o .
© n 3
o 30 a1
> - 3
_Q - —
o C n
o C _
S . F ]
T 20 — m
x C 3
m L -
c Y n
X 3 =
=10 -
o) ¥ =
C » .
g | .
[ } 5
§: !t. ‘ ! ‘ ‘ ‘ \ W B \ ‘ ‘ ‘ ! L7
0 0 . 400 600 800 1000
3B Al flight
6 \\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\: 6 \\\\‘\\\;E;\\\‘\\\\:
z B ’
5 A 4
] 5fa A B ]
] A A 11
] A a1
: T
- 4+ A Al .
1 A A 1]
—~ 5 - A A
£ ] £ A Ay ]
=3 ] < 3F A Al 1
< ] < A A ]
] A4
z v
] 2} i s
] A 4
] oA A
] a4
ol
: 5 o |
07\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\7 O \\\\‘\\\‘i‘\\\‘\\\\’
0 10 20 30 40 -100 -50 0 50 100

Ammonia_MixingRatio,ppbv (WRF-OBS)/OBS (%)



Alt (km)
w

]

6

5

Alt (km)
w

Ob.....

p3b All flight FortCollins

o

&

IR A R AT AR AN A AR
0 10 20

TN AR A R
30
Ammonia_MixingRatio,ppbv

40

p3b All flight Platteville

E

52t

e

-

T AR
0 10 20

BTXv2ZECMWFV4mozmozaic-

NI AT AT AN
. . . . 30
Amm_onla_M|X|Rg/I§r§t}%1%PTbv

40

Alt (km)

Alt (km)

6f TR

: I

g R

5§ [ 3
F A LA

‘ A A

F A I

4+ A 7
A A T

r AA , : .

? | A A

3F A | A: | ]
i A & ]
r A . A ]
[ A ‘ . ‘ Al

2F I A E
A I

r i‘ |

r . . A

1r N =
g A

i I

Ot . [ T S B R
-40 -20 0 20 40

(WRF-OBS)/OBS (%)

6;‘ T

r |

‘ A A i

5F A A | =
F A A Co

. AA N

E A A |

4+ A |t A ]
[ A [ A

: Al A

. i A

3F | ;
‘ |

i Al

2F A A -
: A

[ [

1 i ]
: o

: |

0] S R N S T B

-10 -50 0 50 100

(WRF-OBS)/OBS (%)



p3b All fl

ight BAO

Alt (km)
w

2
2
Y
&

Ll
10 2

Co b
0 30 40

Ammonia_MixingRatio,ppbv

Alt (km)

Ob.....

p3b All flight NREL_Golden
6 ““‘““\‘““““\““““‘\““““‘:

0

i
10 2

el ]
0 30 40

BTXv2EC MWFV4mO€\rTr1T(]J£Qi9-n ! a—M IXI Bgllgr?g%i% PTbV

Alt (km)

Alt (km)

6F T

E N

A A BN

5Fa a . ]
F A A Col

A A N

f A AL

4+ A A | =
: A Ay

r A A

. Al A

3F A A .
. A A

r A A Co

F A la: |

2¢ o A ]
z N :
: BE A
. A

1F . 7
i ]

i |

O T N L]
-100 -50 0 50 100

(WRF-OBS)/OBS (%)

6 B

r |

‘A A BN

5 A :
i L i

‘A A |

4-A A L .
[ A A [

F A A S

FA A N

3CA A N .
A A L

F A A Co

F AA bl

2F A A I h
. A A L

; 5

1F . .
: o

: |

0] S R N S T B
-10 -50 0 50 100

(WRF-OBS)/OBS (%)



p3b All flight LaCasa

6F 6 BEER
] bos
A BN
] 5 A N E
z SN
é Al
] 4 A ]
Y ] A RN A
T aa z E . NN
< 3ea E < 3 4 AL E
2 Ga ] 0, 4
2““&1& | 1 a
R . - A Al ]
- Ae e ] i A A
S | z B
1 : 1 i ]
i 1 r I
i i |
O i ] ot . . \ I S R
0 10 20 30 40 -100 -50 0 50 100
Ammonia_MixingRatio,ppbv (WRF-OBS)/OBS (%)
p3b All flight Chatfield
O R R R 6f T ‘
: i
M . Ios
5F 7 Sk L E
K A
y 'K !
k | & |
41 ] 4k e ]
K 1A
— — 1 LA
e e L I 1A
< 3 ] < 3k BN A ]
<_( <_E ‘A AA “
. N A‘
2 ] 20 4 AL ;
[ r [
BN
1r 7 1F |2 E
F .
. g I
0 ) T T N 0] S R N S T B
0 10 20 30 40 100 50 0 50 100
BTXv2ECMWFV4mo€‘an£Qi9n'a—M'X'RgBreggi%PTbv (WRF-OBS)/OBS (%)



CH20_DFGAS,pptv < 3 km

Model HCHO,ppb, < 3 km

R s

™~ Ve -

92

Pptv

CH20 DFGAS

<3 km
3500 515.47 483.46 0 48 705 277 4
Diff Std R ]
11142.35 1011. 73 0 41 1523. 05 ]
2500} ° % ..,,',,' : .{
2000 R
L o o -O.l'y ,. ‘-.-...‘.oo.:.. ° o 4
I S b PRV
1500 — ° :...‘ :‘0 o .: LS ° -
L P oo, ) o r) . 4
: o o o ® ..’ o0 'o . ’ :
10000 o, . B
:wwww\ﬂ"w’ww\..www.w.\wwww\wwww\wwww\:

1000 1500 2000 2500 3000 3500

HCHO,ppb,

BTXv2ECMWFV4mozmozaic-

Ravan- 7to10LT



CH20_DFGAS,pptv > 3 km

Model HCHO,ppb, > 3 km

CH20_DFGAS,pptv

> 3 km

178 29 201.84 0 70 268 62
'Diff Std R

1400 11871 246.28 0,61 272. 40

lef Std R RMSE

[ERN
N
o
O

1ooof
800; AU
600;" B
400+ - -',‘r;'_-'{:.'*..;

. °
b ‘ LY °

200f,  eete *

bl b v b e e b b e by

200 400 600 800 100012001400

HCHO,ppb,

BTXv2ECMWFV4mozmozaic-

Ravan- 7to10LT



BTXv2ECMWFV4mozmozaRavan- 7to10LT

=0bs)

pptv (black

CH20_DFGAS

5000

4000

3000

2000 &

1000

Alt (km)
w

p3b All flight

H

J—WH‘H\HHH‘HH\HH

3B Al flight *%° 000

1000 2000 3000 4000
CH20_DFGAS,pptv

Alt (km)

800 1000
ARRRARE AN AR RARRRERE
B 1
RN A
A a ]
il ]
| & A ]
iEiAA ]
1 AA ]
It ] AA 1
B A A
I 1
B A
1 A A
| A A
1 AA
i A 1
i i A ]
L 4]
R
\ \
| |
i i ]
Lt L]
40 20 0 20 40

(WRF-OBS)/OBS (%)



p3b All flight FortCollins

Alt (km)
»toe
;e

0; T R N PR
1000 2000 3000 4000
CH20_DFGAS,pptv
p3b All flight Platteville
6:‘ “““‘\‘“““"\““““‘\““““‘\“:
3
4 —eM B
~ a A .. ]
£ - Geh ;
< 3F a fa ]
= a ) ]
< 'Y ]
1 ]
ol

e i i L
1000 2000 3000 4000
BTXv2ECMWFV4mozmong<|;| 20—D F%@%’-%%)LT

Alt (km)

Alt (km)

(WRF-OBS)/OBS (%)

F TR

: I

: N A

F Ao B

[ A A

FA oAl

: A | 1 A
| A A .
A A E
L, A 4
I ]
o
‘:A‘
ot A A
It | A A -
|t | AA ]
R A
S A
A ]
I
G

S R N SRV S R B

-40 -20 0 20 40

(WRF-OBS)/OBS (%)
N
L
o A
N A 7
A A E
A A ]
o 1A A ]
I A
I ]
B
N .
G
A AA
| A A ]
A Ay

A
A E
I
G

S R N SRV S R B

40 -20 0 20 40



Alt (km)

Alt (km)

i :*ﬁiiwsi
o

p3b All flight BAO

T ST ST
1000 2000 3000 4000
CH20_DFGAS,pptv

p3b All flight NREL_Golden

F f }“:’::1.““.‘&‘ c

ol

e i i L
1000 2000 3000 4000
CH20_DFGAS ABY,

BTXv2ECMWFV4mozmozaic-

Alt (km)

Alt (km)

R
I
A [ §
A iA:i
A A:
A ! a
[
[
I
B
o A
A A
: A
Dl a
S
S
: A
1

-40 -20 0 20

40

(WRF-OBS)/OBS (%)

T TR
I
| AlA
| :AiA
A A
Ll
| A Al
A A
AL
A A
\ : I A
T A
o A
| | A
| EA\ A
A 1A
ot
o
B
IR
Co v vy ‘\E I |
240 20 0 20 40




p3b All flight LaCasa

Alt (km)
w

|

1000 2000 3000 4000
CH20_DFGAS,pptv
p3b All flight Chatfield

ol
e
=

r 0 Loe A ]
20 ' L

Alt (km)

e i i L
1000 2000 3000 4000
BTXv2ECMWFV4mozmong<|;| 20—D F%@%’-%%)LT

Alt (km)

Alt (km)

-40 -20 0 20

(WRF-OBS)/OBS (%)

40

-40 -20 0 20

(WRF-OBS)/OBS (%)




Toluene_MixingRatio,ppbv < 3 km Model TOLUENE,ppb, < 3 km

1010 015 02 1010 015 02

030 058

‘004 .0.07
<3 km
08012 0.920.30 0.25_
Diff Std R RMSE ]
0.150.18 0.56 0.23
P 'Diff Std R RMSE ]
o . B
g 0.67 i
. i |
IS
@ r . . i
m [ 4
c
x 04r . . -
= : ]
o L. o
c ° o, .
5 la il e
3020 F ca V. e et
— 00...‘« . - :.. .". ° o |
08’ 0‘0‘.\0 o ® o o o ....0 ]
b:.\’- ¢:" .: ® . .' ¢ ‘e °
Boo ® | \ e 1 e | | |

02 04 06 08
TOLUENE,ppb,

BTXv2ECMWFV4mozmozaic- Ravan- 7to10LT



Toluene_MixingRatio,ppbv > 3 km Model TOLUENE

_

,ppb, > 3 km

_

030 058
|

Il flight 7tolOLT

p3b A
004 0.07 010 - 015 0.2

> 3 km

F0.000.010.220.01 T
0.05 ‘Diff Std R RMSE R
*¥~10.01 0.01 0.19 0.02
2 ;lef Std R RMSE , ]
o r ]
o r L -
g 004 :
T S : o ]
x z . . ]
2003 -t ;
= F ' .E
o 0020 ° o E
c r ° ° e Ps e, ° b
D) oS ° .
© 001 EHEs I
;:i::“‘:\f“.""‘.‘.wuuum\fumm\mmm\mHE
ORI A RN N 0.01 0.02 0.03 0.04 0.05
N . | TOLUENE,ppb,
150 }75 30 /15 -5 0 '5 15 3 75 150"

BTXv2ECMWFV4mozmozaic- Ravan- 7to10LT



BTXv2ECMWFV4mozmozaRavan- 7to10LT

=0bs)

gRatio,ppbv (black

Toluene_Mixin

p3b All flight
0.6 ‘ ‘ g ‘ 8
— 6
1 E
14
|z
— 2
| | | | | | | | | | | \70
0 ) 400 600 800 1000
3B Al flight
6\\\\\\\\\\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\: 6 \\\\‘\\\;E;\\\‘\\\\:
| H |
A Al
] 5F 4 & | ]
AN
A A
A:l A
. 4+ }L} A
A ]
—_ =y A ]
S | D A
. < 3 H A
< A A
(A 1
i 4
] 2, “ i
N
B A
Al A
| 1, ! ! i
| |
: z 1 z
07\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\7 O \\\\‘\\\‘i‘\\\‘\\\\’
0.1 0.2 0.3 0.4 0.5 -100 -50 0 50 100

Toluene_MixingRatio,ppbv

(WRF-OBS)/OBS (%)



p3b All flight FortCollins
6 IR RN LR RN RN LR

6r" ERE ;
: i ]
F . 1
5k ] 5¢ A A ]
* N A A
: LA A
: Al A
4 = 4+ A =
~ Ba ~ NN
= = i
< 3@ : < 30 By ;
< ‘ag . ] < | A b A
% N ] r \ : ! A 1
2@ . A 2F il A 7
N TR e R N TA A ]
B2 | A
1t ] 1t i ]
; ] r .
i ‘ N
Ob i b b 0 0] S R B S B B
01 0.2 03 04 05 -100 -50 0 50 100
Toluene_MixingRatio,ppbv (WRF-OBS)/OBS (%)
p3b All flight Platteville
O A AR AR AR 6" T
1 g .
E F A EY
E 5F A A ]
] F A Y
] g A A
] [ h |
; ar i s
- _ f a: ! A
e ] e [
< ] < 3¢ | ]
< : < i
1 A A o
. 2F A A i ]
: e A A BN
: : A i A
1t ] 1t BN ]
i ] o
: g |
Ob b OF . . v vt ]
01 0.2 03 04 05 -10 -50 0 50 100

BTxECMWEVAmoaMEne_MixingRatio pobv (WRF-OBS)/OBS (%)



Alt (km)

Alt (km)

p3b All flight NREL_Golden
6 ““““‘\“““‘“\““““‘\‘““““\““““‘\“““‘:

p3b All flight BAO

P U N IR ST
01 02 03 04 05
Toluene_MixingRatio,ppbv

o b b b Lo
01 02 03 04 05

BTXv2EC MWFV4mOZ-Ir-n%IZl51|%-rI e—M Ixi nlgasaan!igbg&qv

Alt (km)

Alt (km)

-50 0 50 100

of. . ..

> > >
!

-10

-50 0 50 100
(WRF-OBS)/OBS (%)



Alt (km)

Alt (km)

p3b All flight LaCasa

T T S T S I
01 02 03 04 05
Toluene_MixingRatio,ppbv

p3b All flight Chatfield

S YA S U

o b b b Lo
01 02 03 04 05

BTXv2EC MWFV4mOZ-Ir-n%IZl51|%-rI e—M Ixi nlgasaan!i%é)?&l?v

Alt (km)

Alt (km)

6T R

[ \ : \

A

St A ]
L . A

© AA AR

FA I

41 a o =
[ A A ' . '

. A a0

i Al 1

3F A D A
. A A
; T

2F i i .
. A | : |

: o

1F N =
g A

i I

OF . v o v v
-40 -20 0 20 40

(WRF-OBS)/OBS (%)

61 R |

: i

F .

St N N E
. A }é\

E A i

4+ A L .
[ A [

: A oA

E A }5\ A

3F A Lt A =
g A |

r A vl

EOA la: |

2 A A }é\ ]
[ [

; i

1r . .
[ \‘

i }E\

0] S R N S T B

-10 -50 0 50 100

(WRF-OBS)/OBS (%)



Model HNO3,ppb, < 3 km

HNO3_LIF,pptv < 3 km

125

<3 km

1-422.65'770.68 - 0 09 875 71
‘Diff Std R

r-584.45 471.02 O 02 749 21
Diff Std R RMSE

3000

Pptv

N
o
o
o
e

HNO3 _LIF

1000 53“3..- .

1000 2000 3000
HNO3,ppb,

Ravan- 7to10LT

BTXv2ECMWFV4mozmozaic-




HNO3_LIF,pptv > 3 km

Model HNO3,ppb, > 3 km

77.08

p3b All flight 7to3OLT

209.33°3@1.38 540.24 757 41 1033. 93141 .942031. 2%853 25

Pptv

HNO3 _LIF

> 3 km

2500

2000 -

1500

1000

500

[41.64'4571.99 -O. 29 451.81°
'Diff Std R

MSE
-222.01 144.37 0 42 264. 46
RMSE

Diff Std R

e R
%};{:'3“’."%.‘ SRS

500 1000 1500 2000 2500

HNO3,ppb,

BTXv2ECMWFV4mozmozaic-

Ravan- 7to10LT



BTXv2ECMWFV4mozmozaRavan- 7to10LT

=0bs)

pptv (black

HNO3_LIF

4000

3000

2000

[N
o
o
o

Alt (km)
w

p3b All flight

3B Al flight

400

1000

2000
HNO3_LIF,pptv

3000

Alt (km)

800 1000
SARARAREE AR AR RRRRE
o

A B
L Ao ]
iAé\
ifu
A 1 1A
LA A ]
A i A ]
A | A
A\E\ A
A o A
A B ]
A
A B
kA . ]
i
\ SRR
g o ]
B
B
B ]
Lt L]

40 20 0 20 40
(WRF-OBS)/OBS (%)



p3b All flight FortCollins
6 ‘“‘““\‘“‘“‘“\““““‘\““““:

i 6" RN E
[ [ | . | ]
oo A : A o ]
5 e E Sk A R ;
‘*‘ S :
gy A Al ]
4 -Gen ; 414 AL |
~ | fea® A A I A
E [ A — E A [ 1
< 3 a4 O 4 : < 3 a I
= A L 0000 = F A
< R v — < r ! : A!
2 - : A
2 YR . 2 o
Sl Ae— : o
S ; G
] 1 A
L | \
E 1 5 I
Ob. v i (0] S R B S B B
1000 2000 3000 -40 -20 0 20 40
HNO3_LIF,pptv (WRF-OBS)/OBS (%)
p3b All flight Platteville
F r | |
v . 54 S
# 1 ,A A ‘ : ‘
TRAGK 1 g | AL
4 -0 1 4+ A
: a : : N~ |
’é - QN /é e A 4 |
< 3:: 9 < 3fa A
= ) = g LA
< e < ! : ‘
g .ﬂ ] r A\ A\A
: AR 1 2F AA |1
L ] | |
1- ] 1r | |
: : | |
i r Lo
Ol i OF . v v v ]
1000 2000 3000 -40 -20 0 20 40
BTXv2ECMWFV4mozmozaicHNos—Lll?E\’/grEt}{omLT (WRF-OBS)/OBS (%)



p3b All flight BAO

Alt (km)
w

1000 2000 3000
HNO3_LIF,pptv
p3b All flight NREL_Golden

6,
an ]
)
fsa :
A- oA E
- A

~ | ek

E | oM

< 3 aea— @& - .
S-SR APY
20 K40 7
1 ]
0L,

Lo b s b b
1000 2000 3000
BTXv2ECMWFV4mozmozaic!_| NOS—LIIRE\’/grEt}{MOLT

Alt (km)

Alt (km)

P
Lo
A D
= A o
N A
g 4
K | A
- Al oa
biai
A A
n A | P
[ A \\
- A A
- A A
- s
: I
A Coon
F A A
g A
I
i
R RPN NP RPN PR PR
-40 -20 0 20 40
(WRF-OBS)/OBS (%)
I
G
A
3 Ay
r A
i A
; S
k I
[ A ' .
Al A
Al EA\
- A DA
R C .
: o
2 o A
oA
Lo
: S
B
i
PR R RPN NP P PR R
-40 -20 0 20 40

(WRF-OBS)/OBS (%)




p3b All flight LaCasa

100

-50

-100

2000 3000
iy
p3b Al flight Chatfield

HNO3_LIF

I
Tq4
<4
<« ¢ AAA
B e
AAAAAAMA « <11
<
© T Y e w4
(wx) Nv
s
‘Mﬁ “ %%‘Wt | .
::,:,::::n,/_.i., L

(W) v

50

0

1000

(WRF-OBS)/OBS (%)

<< <
N 4444 ]
. IO
- Ll |A ““““““““
4 q < <
R |
i « > ]
4444
T < e TN 28
(wx) nv
: ﬁ.
u.a._mﬂ
i“ i b
6 5 <t (9p] 2 i o

(W) yv

100

-50

-100

3000

HN LIF \'4
BTXv2ECMWFV4mozmozaic- 03— Ra\’/grEtholOLT

1000

50

0
(WRF-OBS)/OBS (%)

2000



TEMPERATURE,K < 3 km

00 285.00 2

90,00 295.00 30000 305.00 310.0

TEMPERATURE,K

305

300

295

290 |

285"

BTXv2ECMWFV4mozmozaic-

Model Tair,K, < 3 km

[-1.531.100.851.88 "'
' Diff Std S
-0.36 1.17 0.83 1.22
rDiff Std SE

Ravan- 7to10LT



TEMPERATURE,K > 3 km Model Tair,K, > 3 km

>3km
300 ’0 92 131097 159 E *

2951mﬁ Std R RMSE .~ -

290 e ]

285 b .

280 oo

TEMPERATURE,K
b

275[ os .

270 ¥ ]
Ld“H\HH\HH\H"\HH\HH(
NN N 270 275 280 285 290 295 300

BTXv2ECMWFV4mozmozaic- Ravan- 7to10LT



BTXv2ECMWFV4mozmozaRavan- 7to10LT

p3b All flight

310F 3
T ]
@ - 7
o - 3
U 300 .
QO - ]
< C o 3
2 IR ]
% 3
W 2008 0% $ .
) o 4 3
= : b 7
< -t ] .
% L& 4 _
o 280074 1l -
= =
L ® 3
= } ]

270 - X ‘ ‘ \ ‘ ‘ ‘ \ \ ‘ ‘ ‘ ! ! .

0 0 . 400 600 800 1000
3B Al flight
6:\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\: 6 \‘\\\‘\;\E\;\‘\\\‘\:
: ] o 1
B ] A
5; 7 5¢ A
aon ] A
- aah ] A
S ] A
4- A - = 4+t A
. Y ] A

P - ] . A

e y ] £ | A

< 3° g . ] < 3 A

< | ad i ] < . A

z e | A
: ag : A
2 oan 7 2 A
: ‘an. : A
o ] e
10 ] 10 S
i . |
] i
g 1 I ]
0:\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\: O \‘\\\‘\i\i\i\‘\\\‘\:
270 280 290 300 310 -40 -20 0 20 40

TEMPERATURE,K (WRF-OBS)/OBS (%)



p3b All flight FortCollins
6:““‘““\‘““““\““““‘\““““‘:

L
.

4r Tem- |
o -ah-
= -

e

Al e
7

OEHH\HH\\HHHH\\\ Co b
270 280 290 300 310
TEMPERATURE,K
p3b All flight Platteville
6:““““‘\‘““““\““““‘\““““‘
B |
“an
4- ok - ]
: m
= | -
< 3¢ a4l ]
= 'Y
< 'R
N ﬂ.& ]
: me
1 ]
O
270 280 290 300 310

TEMPERATURE,K
BTXv2ZECMWFV4mozmozaic- Ravan- 7{010LT

Alt (km)

Alt (km)

-40

-40

20 0 20
(WRF-OBS)/OBS (%)




p3b All flight BAO

6r 6 RERE
L | . |
5 A
S ] St Ay
N : | A
4+ -oflh E 4+ .
Y ~ L
S _ g A
< 3¢ R ] < 3F A
< - | < 4
X ‘a | X 4
- : : - A
i %' ) ] g . A
; e | | 1
1 : 1 I
i 1 s
; z : I

0} P Lol OL . v v v v b

270 280 290 300 310 -40  -20 0 20 40

TEMPERATURE,K (WRF-OBS)/OBS (%)
p3b All flight NREL_Golden

S A A AR 61 I
: g N
% i A
5. B SF \ A \
r . A
T 0 i oA
=R i A
4- e : 4- A
: @ g | : |
N o : S oA
< 3 - ] <3 A
< - ; < 4
i % ] 5 A |
2 . ] 2 A
: o : : A
) ] I
1k ] 1r ‘ ‘
] \ !
: ] : | |

0} S T D N (0 R RN EVIS S B B B

270 280 290 300 310 -40  -20 0 20 40

TEMPERATURE,K (WRF-OBS)/OBS (%)

BTXv2ZECMWFV4mozmozaic- Ravan- 7{010LT



p3b All flight LaCasa
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