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All MWs, Solid=Night, Open=Day

-0.3 -0.2 -0.1 0.0 0.1
Residual Fit [Clim.SD]

90S

65S

20S

EQU

20N

65N

90N

   
   

La
tit

ud
e 

[d
eg

 N
]

AUG
SEP
OCT
NOV
DEC
JAN
FEB

O3 REC analysis - Altitude
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HNO3 REC analysis - Latitude

All MWs, Solid=Night, Open=Day
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CH4 REC analysis - Altitude
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CH4 REC analysis - Altitude

All MWs, Solid=Night, Open=Day
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All MWs, Solid=Night, Open=Day
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CLONO2 Variability Error Spectrum for 12km Tangent Height
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SO2 Variability Error Spectrum for 12km Tangent Height
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CO2 Line Mixing Error Spectrum for 12km Tangent Height
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CO2MIX REC analysis - Latitude

All Nominal MWs
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CO2MIX REC analysis - Altitude

All MWs
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Non-LTE  Error Spectrum for 12km Tangent Height

600 800 1000 1200 1400 1600 1800
Wavenumber [cm-1]

0.1

1.0

10.0

100.0

1000.0

R
ad

ia
nc

e 
[n

W
 c

m
-2
sr

-1
(c

m
-1
)-1

]

NESR Spec

NONLTE REC analysis - Latitude

All Nom MWs, Solid=Night, Open=Day

-0.5 0.0 0.5 1.0 1.5 2.0 2.5
Residual Fit [1=expected]

90S

65S

20S

EQU

20N

65N

90N

   
   

La
tit

ud
e 

[d
eg

 N
]

AUG
SEP
OCT
NOV
DEC
JAN
FEB

NONLTE REC analysis - Altitude

All MWs, Solid=Night, Open=Day
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AUG GAIN Error Least Squares Fit to Residuals

500 1000 1500 2000 2500
Wavenumber [cm-1]

-20

-10

0

10

20

F
it 

C
oe

ffi
ci

en
t

P
T

__
00

01
P

T
__

00
38

P
T

__
00

04
P

T
__

00
06

O
3_

_0
02

1
P

T
__

00
02

H
N

O
30

00
1

H
N

O
30

00
6

O
3_

_0
00

1

C
H

4_
00

12
N

2O
_0

00
1

C
H

4_
00

01

N
O

2_
00

01
H

2O
_0

00
7

H
2O

_0
00

1 52-68 km
33-47 km
18-30 km
15 km
12 km

SEP GAIN Error Least Squares Fit to Residuals
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OCT GAIN Error Least Squares Fit to Residuals
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NOV GAIN Error Least Squares Fit to Residuals
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DEC GAIN Error Least Squares Fit to Residuals
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JAN GAIN Error Least Squares Fit to Residuals
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FEB GAIN Error Least Squares Fit to Residuals

500 1000 1500 2000 2500
Wavenumber [cm-1]

-20

-10

0

10

20

F
it 

C
oe

ffi
ci

en
t

P
T

__
00

01
P

T
__

00
37

P
T

__
00

38
P

T
__

00
04

P
T

__
00

06
O

3_
_0

02
1

P
T

__
00

02
H

2O
_0

00
2

H
N

O
30

00
1

H
N

O
30

00
6

O
3_

_0
01

3

O
3_

_0
00

1

C
H

4_
00

12
N

2O
_0

00
4

N
2O

_0
00

1
C

H
4_

00
01

N
O

2_
00

01
N

O
2_

00
03

N
O

2_
00

13
H

2O
_0

00
7

H
2O

_0
00

1 52-68 km
33-47 km
18-30 km
15 km
12 km

�BÙ � � *�Ö9×��
�,ë�ö�� 	�ð(/ �/ë¿ð£æ�ö 8 à�� 	�ñ
ñ»ð�ê � 	�æ�ó7êlö 	�ç2ñ»ð�ê·ë¾óLôDç�è�ê»ë¿ò�æDç¯ö»ô7ñ
ð
� 17ë�� 1.ë¾ê2à / 	 4�ö 17ðHæ 	1��ë¿æDç¯èUê ��ð?��ö
ñ»ô �	%Lð�á ò�á3%�ë)4lö 17ðHñ
ç!�óLë 	1��ð/ö
ñ»ë��"ò�ç¯ë¿æ ë¾ê�ôDæDóLð£ñ
ðhê·ö»ë �¶ç�ö
ðhó  �é à / �eç�ê
ê·ô��Gð�óô7æ��£ð£ñ»ö
ç�ë�æ�öaé ë¾ê�%Hí / � á � 17ë¿è�ð	ö217ð5#7ö�ë¾ê, @ðhê·ö.ç¯öÅö217ð
�mçPï�ð£è¿ð£æDò¯ö21Ëð (�ö
ñ»ð��Gð�ê �.� 	�ñ
ñ»ð�ê � 	�æDó7ë�æ7ò-ö�	Wö217ð ��$8ç�æDó
3�4�5 ��ë �£ñ 	��¹ë¿æDó�	��$ê � ö217ðhñ»ðOë¿ê*ç�æ7ð£ò�ç�ö
ë�ï�ðOóLë �  �ð£ö �*ðhð£æZ%
� 	�ñ»ñ
ðhê � 	�æDóLë¿æ7òmö�	xà�� / ë�æ�ö 17ð*åOô7òd� ��ð �Bó7ç�ö{çOç¯æ�óEêaö
ë�è¿è�ç
4 ð � /�ë�æxö217ðmê»ô  Dê»ð+@�ô7ð£æ�ö¢ó7ç�ö{ç7á,å$è¾ê 	T%�4 	�ñ3ç¯è¿è ��ë��/ñ�	��¹ë�æ �ó�	��$ê+%$ö 17ð5#DöWë¾ê � 	�ñ
ð	æ7ðhò�ç�ö
ë�ï�ð 4 	�ñ-è 	��³ð£ñWç¯è�ö»ë�ö»ôDóLð�ê£á
$-17ë¾ê ��ë¿ò 1�öGê»ô7ò�ò�ðhê·ö�ö21Dç¯öxö 17ð�ñ
ð/ö
ñ»ë¿ð£ï�ç¯è¾êEç�ñ»ð 	�ï�ð£ñ
ðhê·ö»ë&�
�¶ç�ö
ë�æ7ò � 	�æ��£ð£æ�ö»ñ{ç�ö
ë&	�æDêHç�ö�è&	��Ïç¯è�ö»ë�ö»ôDó7ðhê�ë¿æ	ö 17ðhê»ð ��ë �
�/ñ�	��¹ë¿æDó�	��$êOç�æDó ��	�ê»ê»ë& Dè�é�ô7æ�óLð£ñ
ðhê·ö»ë �¶ç�ö»ë¿æ7ò�17ë¿ò 1Ãç�è�ö
ë �ö»ô�óLðhêhá $-17ð	#Dö�ë�æÿö 17ð �85 4 �Gë��/ñ�	��¹ë¿æDó�	���ë¾ê �@ð£ñ{ê·ë¾ê �ö»ðhæ�ö»è¿é 17ë¿ò 1Uá

 *�Ü�Ù �;� *�Ö,Ú,þL×hÝeÙ�Ö �
)�æ�ï�ð�êaö
ë�ò�ç�ö»ðHç¯è�ö»ë�ö»ô�óLðEóLð �@ð£æ�óLð£æ��£ðB%Dç�æDó�17ë¿ò 1-ñ»ð�ê·ë¾óLôDç�èuë�æ-ö21Dð �85 4 ��ë �£ñ 	��¹ë¿æDó�	���á

÷�ì



� 
(' ���Cy � 	~z{��� � �� � 	 � �Z� 	 	7yZz{ w��
	u w$y �

AUG SHIFT Error Least Squares Fit to Residuals
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SEP SHIFT Error Least Squares Fit to Residuals
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OCT SHIFT Error Least Squares Fit to Residuals
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NOV SHIFT Error Least Squares Fit to Residuals
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DEC SHIFT Error Least Squares Fit to Residuals
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JAN SHIFT Error Least Squares Fit to Residuals
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FEB SHIFT Error Least Squares Fit to Residuals
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AUG SPREAD Error Least Squares Fit to Residuals
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SEP SPREAD Error Least Squares Fit to Residuals
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OCT SPREAD Error Least Squares Fit to Residuals
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NOV SPREAD Error Least Squares Fit to Residuals

500 1000 1500 2000 2500
Wavenumber [cm-1]

-0.4

-0.2

0.0

0.2

0.4

0.6

F
it 

C
oe

ffi
ci

en
t

P
T

__
00

39
P

T
__

00
01

P
T

__
00

37
P

T
__

00
17

P
T

__
00

38
P

T
__

00
04

P
T

__
00

06
O

3_
_0

02
1

P
T

__
00

02
H

2O
_0

00
2

H
N

O
30

00
1

H
N

O
30

00
6

O
3_

_0
01

3
O

3_
_0

00
1

C
H

4_
00

12
C

H
4_

00
13

N
2O

_0
00

4
N

2O
_0

00
1

C
H

4_
00

01

N
O

2_
00

01
N

O
2_

00
03

N
O

2_
00

13
H

2O
_0

00
7

H
2O

_0
00

1 52-68 km
33-47 km
18-30 km
15 km
12 km

DEC SPREAD Error Least Squares Fit to Residuals
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JAN SPREAD Error Least Squares Fit to Residuals
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FEB SPREAD Error Least Squares Fit to Residuals
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