
Longitude

105.25105.20105.15105.10105.05105.00104.95104.90
Latitu

de

39.3
39.4

39.5
39.6

39.7
39.8

39.9
40.0

Al
tit

ud
e 

[k
m

]

20

40

60

80

100

Line of sight



2976.8
2977.0

5

10

15

20

25

30

35

40

45

Al
tit

ud
e 

[k
m

]

2983.2
2983.3

2983.4
2986.6

2986.8

0.0010 0.0008 0.0006 0.0004 0.00020.0000 0.0002 0.0004

Wavenumber [cm 1]

Jacobian Matrix



2976.700 2976.750 2976.800 2976.850 2976.900 2976.950 2977.000 2977.050

0.0

0.5
%

 D
iff

er
en

ce

Micro-Window 1

2976.700 2976.750 2976.800 2976.850 2976.900 2976.950 2977.000 2977.050
Wavenumber [cm 1]

0.75

0.80

0.85

0.90

0.95

1.00

1.05

1.10

Tr
an

sm
iss

io
n 

(A
rb

itr
ar

y)

Observed Fitted Solar C2H6 H2O O3 CH4 CH3CL



2983.200 2983.250 2983.300 2983.350 2983.400 2983.450
0.5

0.0

0.5
%

 D
iff

er
en

ce
Micro-Window 2

2983.200 2983.250 2983.300 2983.350 2983.400 2983.450
Wavenumber [cm 1]

0.6

0.7

0.8

0.9

1.0

1.1

Tr
an

sm
iss

io
n 

(A
rb

itr
ar

y)

Observed Fitted Solar C2H6 H2O O3 CH4 CH3CL



2986.450 2986.500 2986.550 2986.600 2986.650 2986.700 2986.750 2986.800

0.5

0.0

0.5
%

 D
iff

er
en

ce
Micro-Window 3

2986.450 2986.500 2986.550 2986.600 2986.650 2986.700 2986.750 2986.800
Wavenumber [cm 1]

0.5

0.6

0.7

0.8

0.9

1.0

1.1

Tr
an

sm
iss

io
n 

(A
rb

itr
ar

y)

Observed Fitted Solar C2H6 H2O O3 CH4 CH3CL



0 2 4 6 8
VMR [ ] 1e 10

0

20

40

60

80

100

Al
tit

ud
e 

[k
m

]

C2H6
A priori

10 32 10 27 10 22 10 17 10 12

Log Scale VMR [ ]

C2H6
A priori

C2H6



0.000000 0.000002 0.000004 0.000006
VMR [ ]

0

20

40

60

80

100

Al
tit

ud
e 

[k
m

]

O3
A priori

10 7 10 6

Log Scale VMR [ ]

O3
A priori

O3



0.00000000.00000050.00000100.0000015
VMR [ ]

0

20

40

60

80

100

Al
tit

ud
e 

[k
m

]

CH4
A priori

10 9 10 8 10 7 10 6

Log Scale VMR [ ]

CH4
A priori

CH4



0 1 2 3 4 5
VMR [ ] 1e 10

0

20

40

60

80

100

Al
tit

ud
e 

[k
m

]

CH3CL
A priori

10 14 10 12 10 10

Log Scale VMR [ ]

CH3CL
A priori

CH3CL



0.00000.00250.00500.00750.01000.0125
VMR [ ]

0

20

40

60

80

100

Al
tit

ud
e 

[k
m

]

H2O
A priori

10 6 10 4 10 2

Log Scale VMR [ ]

H2O
A priori

H2O



20 40 60 80 100
Altitude [km]

20

40

60

80

100

Al
tit

ud
e 

[k
m

]
Averaging Kernel Matrix (Scale Factor)

20 40 60 80 100
Altitude [km]

Averaging Kernel Matrix (VMR)

0.012

0.000

0.012

0.024

0.036

0.048

0.060

0.072

0.084

0.096

0.030

0.015

0.000

0.015

0.030

0.045

0.060

0.075

0.090

0.105



0.02 0.00 0.02 0.04 0.06 0.08 0.10
Averaging Kernels

0

20

40

60

80

100

Al
tit

ud
e 

[k
m

]
Averaging Kernels Scale Factor

0.0 2.0
Total Column AK

0

20

40

60

80

100
Sum of AK
TC AK

20

40

60

80

100

Al
tit

ud
e 

[k
m

]



0.025 0.000 0.025 0.050 0.075 0.100
Averaging Kernels

0

20

40

60

80

100

Al
tit

ud
e 

[k
m

]
Averaging Kernels VMR

0.0 1.0
Total Column AK

0

20

40

60

80

100
TC AK
Sum of AK

20

40

60

80

100

Al
tit

ud
e 

[k
m

]



0.2 0.4 0.6 0.8 1.0 1.2 1.4
Cumulative Sum of DOFS

0

10

20

30

40

50

60
Al

tit
ud

e 
[k

m
]
DOFs Profile

Cumulative Sum of DOFS (starting at surface)



 SFIT4:v1.0.10  :Off-Release -- July 2020 RUNTIME:20201015-10:51:25 RETRIEVAL SUMMARY 

         3
 20190919 18:04:27UT Z:040.312 A:340.33 D:0204.7 R:0.0035 P:BX V:02.3923 E:6365��
 20190919 18:04:27UT Z:040.312 A:340.33 D:0204.7 R:0.0035 P:BX V:02.3923 E:6365��
 20190919 18:04:27UT Z:040.312 A:340.33 D:0204.7 R:0.0035 P:BX V:02.3923 E:6365��

         5
 IRET   GAS_NAME  IFPRF IFCELL APR_COLUMN    RET_COLUMN
    1       C2H6      T      F      4.04296E+15   1.04558E+16
    2         O3      T      F      8.28341E+18   7.43669E+18
    3        CH4      F      F      2.99012E+19   2.87972E+19
    4      CH3CL      F      F      8.59285E+15   8.35374E+15
    5        H2O      F      F      4.86348E+22   4.82661E+22

         3
IBAND       NUSTART        NUSTOP         SPACE     NPTSB     PMAX    FOVDIA   MEAN_FIT_SNR  NSCAN  JSCAN     INIT_SNR     EFF_SNR      FIT_SNR
    1    2976.66000    2977.05900   0.002777778       144   180.00  2.392300     538.963070      1
                                                                                                        1      394.291      394.291      538.963
    2    2983.20000    2983.50000   0.002777778       108   180.00  2.392300     325.039195      1
                                                                                                        1      414.593      414.593      325.039
    3    2986.45000    2986.85000   0.002777778       144   180.00  2.392300     433.686897      1
                                                                                                        1      393.310      393.310      433.687

       FITRMS       CHI_2_Y      DOFS_ALL      DOFS_TRG      DOFS_TPR      ITER  MAX_ITER CONVERGED   DIVWARN
     0.239178      0.970306      10.916        1.399        0.000         3        25          T         F


