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After publication of the research paper [1], an error was discovered in the extraction of the
timestamps of the TCCON (Total Carbon Column Observing Network) measurements from the
TCCON data files. This induced sporadic shifts of the calculated TCCON dates, by one full day before
of after the real measurement date (or no shift in some cases). These shifts led to an incorrect estimation
of the time differences between the measurements of the TANSO-FTS (Thermal And Near-Infrared
Sensor Fourier Transform Spectrometer) instrument on GOSAT (Greenhouse Gases Observing Satellite)
and the TCCON soundings. Therefore, the set of coincidences was partially incorrect, causing errors in
the bias estimates, standard deviations of the differences, linear regression and correlation coefficients.

A new set of coincident measurements was selected based on corrected TCCON time information.
The statistics of the comparison: bias estimates and standard deviation of the differences, linear
regression and correlation coefficients, sensitivity to geophysical and retrieval parameters, were
re-calculated based on the correct correlative ensemble. The corresponding tables and figures of
Sections 5.1, 5.2 and 5.3 were updated accordingly. Note that the comparison methodology and
algorithms were not in question; thus, they have been used, unaltered, for the re-computation.
Therefore, the main findings and conclusions of the research paper remain essentially the same.

The updated numerical results (Abstract; Section 5.1 paragraphs 2, 5 and 6; Section 5.2 paragraph 3,
Section 5.3 paragraphs 4 and 5, and Conclusions) can be inferred from the corrected tables and figures
presented here, except for the following elements only mentioned in the initial text [1]:

e Section 5.3, middle of paragraph 2:
‘The ensemble time series yield monthly mean differences globally equal to zero within their
standard deviation: values between about —450 ppm to 4120 ppm with an average of —100 ppm,
standard deviations within 30 to 700 ppm. This shows that the seasonal variations in the Northern
and Southern hemispheres, previously illustrated by the single-site XH,O time series, tend to
cancel out. The fact that the monthly mean values are mostly negative is likely explained by the
increasingly low bias of TANSO-FTS XH,O for larger TCCON mole fractions.’

e Section 5.3, end of paragraph 3:
‘For example, target-mode observations around Park Falls, Lamont and Tsukuba respectively
account for 62%, 99% and 100% of the coincidences found at each site using the nominal criteria

(£1° in latitude/longitude, 30 min in time). The exceptions are Sodankyld (0%), Darwin (8%),

the JPL (31%) and Lauder (39%), which are sufficiently close to the standard GOSAT scanning

pattern footprints to be observed routinely without requiring target-mode observations.’

e Section 5.3, end of paragraph 5:
‘There also seems to be a slight bias with respect to the SZA values for both datasets, with
differences becoming larger and negative for SZAs smaller than 25° and a corresponding global
correlation of ~0.16 for both GOSAT and TCCON (0.35 and 0.41 for TANSO-FTS and TCCON,
respectively, for SZA values smaller than 25°).”

The corrected tables (initially Tables 2 and 3) and figures (initially Figures 3, 4 and 6-10) of
Section 5 are presented in the same order as in the initial research paper [1] as: Table 2, Figure 3, Table 3
and Figures 4, 6,7, 8, 9 and 10. The reader should disregard the numerical values of the published text
and consider those of the corrected Tables 2 and 3 instead.

We sincerely apologize to the journal and to the readers for any inconvenience this error
has caused.
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Table 2. Correction of Table 2 in [1]. Results of the comparison between TANSO-FTS scans acquired
within ££1° in latitude and in longitude of the TCCON sites and the average of TCCON measurements

within £30 min of the corresponding GOSAT overpasses. The number of matched scans is given.

The absolute and relative values of the mean bias and standard deviation (SD) are indicated for each
station. The ensemble and site-by-site results are also given.

TCCON # of Scans Bias - SD Bias - SD
Dataset (ppm) (%)

Sodankyla 33 —264.0 + 548.6 —8.50 £+ 17.93
Bialystok 23 —106.6 + 265.1 —-3.03 £ 9.56
Bremen 13 2.6 £ 53.2 —0.26 = 3.36
Karlsruhe 39 —199.1 + 303.0 —7.74 £ 11.54
Orléans 96 —11.3 £+ 247.0 —0.64 £+ 10.89
Garmisch 56 —120.9 + 346.6 —298 + 17.65
Park Falls 165 —25.7 4+ 289.6 —0.97 £+ 12.62
Lamont 346 —20.0 &+ 239.6 1.06 + 18.76
Tsukuba 353 —28.9 £ 203.0 —0.66 + 14.26
Edwards 62 380.7 + 410.5 26.79 + 27.23
JPL 65 —299.3 + 5749 —12.45 + 31.18
Pasadena 113 —107.1 + 180.4 —4.77 + 8.11
Saga 72 —155.9 + 289.6 —7.60 = 13.67
Darwin 116 —389.7 + 536.0 —10.98 + 14.71
Wollongong 211 —410.1 + 438.7 —16.50 + 17.43
Lauder 177 —69 £ 757 —0.51 £ 5.99
Ensemble bias 1940 —103.2 +356.5 —3.09 + 17.72
Station bias 16 —110.1 +188.6 —3.11 &+ 947
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Figure 3. Correction of Figure 3 in [1]. Mean relative bias (filled circles) and associated standard
deviation (“error bars” representing +¢) as a function of the latitude of the TCCON sites, for
coincidence criteria of £30 min and +1° in latitude and longitude. The dataset names and
corresponding number of coincidences are shown on the right-hand side, color-coded from purple to
red in order of decreasing latitude from the northernmost site (Sodankyld, 67.4°N) to the southernmost
station (Lauder, 45.0°S). The size of the symbols is proportional to the number of coincidences at
each site.
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Table 3. Correction of Table 3 in [1]. Linear regression parameters (slope and intercept) and correlation
coefficient (R) for TANSO-FTS scans acquired over land within £1° in latitude and in longitude of
the TCCON sites and the average of TCCON measurements within +30 min of the corresponding

GOSAT overpasses.
TCCON Slope Intercept
Dataset # of Scans (ppm/gpm) (ppm)P

Sodankyla 33 0.75 368.1 0.77
Bialystok 23 0.93 62.7 0.97
Bremen 13 1.02 —24.8 1.00
Karlsruhe 39 0.88 82.6 0.97
Orléans 96 0.99 8.0 0.97
Garmisch 56 0.89 104.3 0.95
Park Falls 165 0.99 7.7 0.96
Lamont 346 0.93 130.5 0.98
Tsukuba 353 0.94 53.4 0.97
Edwards 62 0.91 557.5 0.94
JPL 65 0.70 297.2 0.75
Pasadena 113 0.94 17.4 0.99
Saga 72 0.92 49 0.97
Darwin 116 0.70 519.0 0.87
Wollongong 211 0.83 10.0 0.93
Lauder 177 1.00 -3.8 0.99
Ensemble bias 1940 0.88 136.7 0.95
Station bias 16 0.72 491.9 0.87

Coincidences: 30 min, 1x1 deg. (GU screening)
; T 3

Figure 4. Correction of Figure 4 in [1]. Scatter plot of the GOSAT TANSO-FTS XH,O and coincident
TCCON soundings (criteria of 30 min and +1° in latitude/longitude). For these criteria, there are no
coincident TANSO-FTS ocean scans. The caption and color-coding are identical to those of Figure 3.

o

=)

[x10® ppm]

2

~

GOSAT SWIR XH_ O

« Sodankyla
1 - Bialystok

(
(
- Bremen  (
+ Karlsruhe

(

e Orleans

| * Garmisch (5!

Nii=1940
(Land:1940)

(Ocean:o)

4 ® Darwin 116
7 ® Wollongong (211)
® Lauder 177)

T
All data
"€ 8[R (land) = 0.947
S Fir (land): slope = 0.882
o inter. = 136.643
-
o
> 8
o
w
T
H S A,
EaPIS P
0 3 e
g 4]
.
) L L
0 2 4

TCCON XH,0 [x10® ppm]

Coincidences: 30 min, 1x1 deq. (GU screening)
: i :

E T
[ Lamont
"R (land) = 0.978 7
[ l.r. (loand): slope = 0.928
r inter. = 130.542

E Lat. = +36.60

4 N = 346 (Land:346, Ocean:0)

. . | |

Q 2 4 6 8
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TCCON soundings (criteria of 30 min and £1° in latitude/longitude) at the Lamont (left) and Lauder
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Figure 7. Correction of Figure 7 in [1]. Time series of XHO at six TCCON sites for collocated TANSO-FTS
data (£1° latitude/longitude, no time constraint) and for the average of TCCON measurements
acquired within £30 min of a GOSAT overpass. TCCON sites are ordered from top to bottom by
decreasing latitude. For each site, the top panel shows the XH,O time series of GOSAT (red diamonds)
and TCCON (blue circles). Bottom panel: absolute differences (GOSAT—TCCON) for spatially- and
temporally-coincident pairs.
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Figure 8. Correction of Figure 8 in [1]. Evolution of the XH,O absolute differences (GOSAT—TCCON)
for the nominal coincidence criteria (+1° latitude/longitude and £30 min) as a function of the
measurement date (time series, top left panel) and of the collocation characteristics: time, latitude and
longitude differences (top right, bottom left and bottom right panels, respectively). The corresponding
histograms of the number of TANSO-FTS scans are plotted below each panel. The grey dots represent
the single-scan differences; the red symbols with “error bars” show the average value and associated
standard deviation within each histogram bin.
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Figure 9. Correction of Figure 9 in [1]. Relative differences (GOSAT—TCCON)/TCCON as a function
of the difference, in meters, between the retrieved altitude of the GOSAT footprints and the altitude of
the TCCON sites, for GOSAT land scans only. The caption and color-coding are identical to those of

Figure 3.



Remote Sens. 2016, 8, 982 7of7

N
T
N

Diff. XH,0 [x10% ppm]
N

|
N

i 3
Diff. XH,0 [x10° ppm]
o

w
=)
S

™A

1
w
o
o

Q
[e]

No. GOSAT
N
o
S
T
1
No. GOSAT
N
o
<]

o
(=]
T

o
o

N
N

|
N
T

7 3
Diff. XH,0 [x10% ppm]
o
1
Diff. XH,0 [x10% ppm]
o

w
o
o

T

No. GOSAT
No. GOSAT
N
=]
<]
T

o 15 30 45 60 75 0 15 30 45 60 75
GOSAT Solor Zenith Angle [deg] TCCON Solar Zenith Angle [deg]

N=1940

N
N
T

Diff. XH,0 [x10% ppm]
(e}

|
N

. 3
Diff. XH,0 [x10% ppm]
)

_2-
B b 1S
400
= =
& & 300
o o
3 S 200
2 s 108
-20 -10 0 10 20 -3.0 -26 -22 -18 -14 -10 -0.6 -0.2
P (ret) — P _(ap) [hPa] log,, AOD (@ 1.6)

Figure 10. Correction of Figure 10 in [1]. Evolution of the XH,O absolute differences (GOSAT—-TCCON)
for the nominal coincidence criteria (£1° latitude/longitude and +30 min), as a function of geophysical
and retrieval parameters: the TANSO-FTS and TCCON XH,O (top row), the solar zenith angle values
for GOSAT and TCCON (middle row), the difference between the retrieved and the a priori values
for the surface pressure (bottom left) and the aerosol optical depth at 1.6 pm retrieved from the
TANSO-FTS spectra (bottom right). The corresponding histograms of the number of TANSO-FTS scans
are plotted below each panel. The grey dots represent the single-scan differences; the red symbols with
“error bars” show the average value and associated standard deviation within each histogram bin.
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