
 

Referee #1 
We thank the Referee 1 for this review of our manuscript. Below, we address the comments with the 
comments of Referee 1 in bold and our reply in normal font. Modifica?ons to the manuscript are discussed 
in italic font. We numbered the comments of Referee 1.  
 
Anema et al. present results from an update to their Solar-Induced Fluorescence of Terrestrial Ecosystems 
Retrieval (SIFTER) v3 algorithm applied to observaBons from the GOME-2A sensor, together with extensive 
comparisons to the previous SIFTER v2. Updates include the use of the latest level 1 GOME-2A radiance 
product, improvements to beLer account for instrument degradaBon, and changes to background (“zero 
offset”) and laBtudinal bias correcBons.  
 
Space-based measurements of Solar-Induced Fluorescence (SIF) have become established data products and 
are rouBnely observed from sensors including GOME, SCIAMACHY, GOME-2, GOSAT, OCO-2, TROPOMI, and 
OCO-3, with a combined data record that goes back to 1995. SIF is a highly challenging measurement to make 
from space, and updates and improvements to exisBng data products are highly welcome to reduce data 
uncertainty and enhance data consistency and accuracy.  
 
1. Anema et al. demonstrate extensively and convincingly that their v3 SIFTER results present an improvement 
over the SIFTER v2 product in terms of consistency. However, they do not present any evidence about either 
version’s accuracy. The only comparisons to non-SIFTER data are shown in Figure 13: scaled results from SIFTER 
are ploLed against GPP measurements from FluxSat and FLUXCOM-X products to show that seasonal and inter-
annual variaBons in GPP are reproduced by SIFTER SIF v3 beLer than v2. This is not evidence for the accuracy 
of the new version, only for its consistency.  
Reply: The quan.fica.on of the accuracy of satellite-based SIF product is a well-known limita.on and challenge. 
The difficulty of determining the accuracy of satellite-based SIF products is due to the lack of sufficient 
independent SIF observa.ons from in-situ and airborne sensors (Rossini et al., 2022). Even with sufficient 
independent SIF observa.on, the scale mismatch between satellite observa.ons and in-situ measurements 
further complicates accuracy assessment. Therefore, the valida.on of satellite-based SIF products primarily relies 
on the comparison with other SIF products. However, such cross-product comparisons are also complex as SIF is 
not measured directly and are further affected by uncertain.es emerging from instrumental and retrieval 
algorithm differences.    
 
2. A wide range of independent satellite-based SIF data products have been publicly released, including that of 
OCO-2 starBng in September 2014 providing about three years of temporal overlap with GOME-2A. While the 
basic scope of this paper as a “algorithm modificaBons and product improvement” doesn’t have to change, I 
feel strongly about the need to include, at the least, a comparison plot with independent SIF observaBons for 
a perspecBve on where the SIFTER results fall in relaBon to data from other instruments. As has been the case 
for a long Bme now with minor trace gases like BrO, H2CO, or C2H2O2, SIF is no longer a “first observaBon” 
type of measurement, and new data products should be benchmarked against published data records that 
have been accepted as the current standard.  
Reply: We agree with the referee that new data products should be benchmarked against published data records. 
Our previous dataset, SIFTER v2, was compared to independent SIF data from NASA v28 in van Schaik et al. (2020), 
showing good consistency, both temporally and spa.ally. Furthermore, based on tests and fruiRul scien.fic 
inves.ga.ons done with SIFTER v2 in Mengistu et al. (2021), Wang et al. (2020), Wang et al. (2022), and Fancourt 
et al. (2022), we feel that substan.al benchmarking has already taken place, and that SIFTER v2, and therefore 
SIFTER v3, can be considered part of the “current standard”. We discuss the comparison of SIFTER v3 against other 
SIF data further in our reply to comment 5.  
 
3. This is not to suggest that exisBng records are necessarily correct or that deviaBng new results are necessarily 
wrong. SIF in parBcular is a challenging observaBon to make, and “dissenBng opinions” only help to move the 



state of these measurements forward. In this parBcular case, the seasonal peak SIF values shown in Figure 11 
appear to be 20-40% higher than those reported from other satellite sensors, for essenBally all vegetated 
regions. That warrants an explanaBon as to possible sources for these differences and the confidence in the 
results. 
Reply: We thank the referee for this comment and agree that this manuscript will benefit from a comparison 
against different SIF products, including an explana.on regarding differences in SIF. We discuss this further in our 
reply to comment 5. 
 
It should be noted that the SIF values presented in this manuscript reflect the instantaneous SIF values, rather 
than the daily-scaled values that are commonly presented in other work, such as Wen et al. (2020), which 
analyzed similar geographical regions. For GOME-2A, with a local overpass at 10:30A M, daily-scaled values are 
approximately 30% lower than the instantaneous values.  
 
Modifica.ons: To reduce confusion regarding the SIF values shown in our manuscript, we now emphasize that the 
SIF values reflect instantaneous values, specifically in the cap>ons of Figures 8, 9, S11—S20, and Table 4 of the 
revised manuscript.  
 
To enhance the scienBfic significance of this study, while keeping its focus as an algorithm paper, I recommend 
the following modificaBons to the manuscript:  

4. Streamline the discussion of the differences between v2 and v3, which can be presented in 
considerably abbreviated form without sacrificing insights into the modificaBons.  
Reply: We agree with the Referee that the discussion on the differences between v2 and v3 can be more 
concise.  
 
Modifica.ons: We revised the “4.2 Processing and improvements of SIFTER v3 retrieval” sec>on. This 
sec>on is made mode clear by introducing all the changes, done in line 232—275 of the revised 
manuscript with tracked changes, before discussing and showing the impact of each individual change 
on the retrieval, done in lines 277—301 of the revised manuscript with tracked changes. Addi>onally, we 
combined Figures 6, 8, and 9 of the original manuscript, as suggested by Referee 1 in comment 12, see 
Figure 7 of the revised manuscript.  
 
5. Add a comparison plot to an independent space-based, non-SIFTER SIF data product (e.g., the 
biomes in Figure 11 could be augmented with data from another satellite instrument or instruments) 
and a brief discussion of how the data products relate to each other.  
Reply: We thank the referee for this comment and agree that the comparison of the SIFTER v3 product 
against other non-SIFTER SIF data will provide valuable insights into the performance of the new dataset. 
Differences in absolute SIF values across products and instrument arise from instrumental 
characteris.cs, such as overpass .me, viewing geometry, spectral and spa.al resolu.on, and sampling, 
as well as differences in retrieval se^ngs, such as the retrieval window. This has been discussed in detail 
in Parazoo et al. (2020), who compares different SIF products from a variety of sensors (e.g. TROPOMI, 
GOME-2, SCIAMACHY, GOME, and OCO-2), and discussed their differences.  
 
The below list analyzes which SIF products are poten.ally suitable and which are less appropriate (or 
out of scope) to compare against our SIFTER v3.  
Appropriate:  

• GOME-2A SIF, specifically the GOME-2A NASA product (Joiner et al., 2013, 2016): this 
comparison is relevant as it limits differences in absolute SIF due to retrieval window se^ng 
(both use 734—758 nm) and allows for a “fair” comparison. Furthermore, it provides insight 
into the impact of our efforts to constrain temporal consistency.  

• SCIAMACHY: SCIAMACHY: Comparison against SCIAMACHY SIF data offers a sufficient temporal 
overlap with GOME-2 of 5 years (2007—2011). The morning overpass of both SCIAMACHY and 
GOME-2A, as well as similar footprint size, respec.vely 30x60 km2 and 40x80 km2 over the 
overlapping period, allow for valuable comparison.  

 
Less appropriate: 

• OCO-2 and GOSAT SIF: The restricted global mapping of these sensors limit comparison with 
GOME-2A SIF data (with much larger spa.al resolu.on) on a monthly and regional scale.  



• TROPOMI SIF: Since we only retrieved GOME-2A SIF over the pre-drih period (2007—2017), 
there is no overlap with TROPOMI SIF data.  

 
Modifica.ons: Based on the above considera>ons, we selected the latest version of GOME-2A SIF from 
NASA (Joiner et al., 2023) as the independent SIF dataset to compare against SIFTER v3 in the revised 
manuscript. We included the comparison of NASA GOME-2A SIF with SIFTER v3 in sec>on 5.3, which is 
now >tled “Evalua>on of SIFTER v3 with independent SIF and GPP observa>ons”.  Furthermore, we 
incorporated the NASA SIF >me series in Figure 11 of the revised manuscript. 
 
 Lines 416—419 of the revised manuscript with tracked changes discusses the NASA GOME-2A SIF dataset 
and the rela>on and differences to the SIFTER v3 product. Lines 436—443 of the revised manuscript with 
tracked changes discusses the correla>on of SIFTER v3, the two GPP products and NASA SIF. Addi>onal 
figures that show the comparison between NASA SIF and SIFTER v3, as well as comparisons between 
NASA SIF and FluxSat GPP and FLUXCOM-X GPP are added in the revised supplementary, specifically 
Figures S17—S20.  
 
The results of this addi>onal analysis are discussed in the conclusion in lines 493—494 of the revised 
manuscript with tracked changes, and in the abstract in line 15 of the revised manuscript with tracked 
changes.  

 
The following comments are more detailed and editorial in nature and may help the authors during the revision 
of the manuscript. They are mostly intended as suggesBons rather than mandatory points to be addressed, 
though several issues will benefit from clarificaBons.  
 
6. IntroducBon: suggest to include this paper for OCO-2/3 SIF reference 
Global GOSAT, OCO-2, and OCO-3 solar-induced chlorophyll fluorescence datasets; R. Doughty et al., Earth Syst. 
Sci. Data, 14, 1513–1529, 2022 hIps://doi.org/10.5194/essd-14-1513-2022  
Reply: We thank the Referee for this sugges.on. Including this reference in the introduc.on.  
 
Modifica.ons: We now men>oned the SIF retrieval from OCO-3 and included the suggested references in line 22 
of the revised manuscript with tracked changes.  
 
7. Figure 1: “different hues of grey” isn’t working well; would suggest “orange”, “light red”, “dark red” or 
something similar, to show pre-6.3.3 processor version. AlternaBvely, Bme frames of each processor version 
should be included either in the figure descripBon or indicated in the plot (shading, lines, etc.) to give the 
reader an idea which processor version was used when.  
Reply: We appreciate the Referee’s comment on the clarity of Figure 1.  
 
Modifica.ons: We changed the colors represen>ng the processor versions v5.3, v6.0, and v6.1 from different hues 
of grey to different hues of red in the revised manuscript, Figure 1 of the revised manuscript. 
 
8. The mid-2013 drop must be the change in throughput related to the switch to narrow swath. But why exactly 
does the reflectance drop? Should that not be taken care of by updates to the radiometric calibraBon? The 
atmosphere doesn’t change with the switch to a reduced swath, and vicarious calibraBon or cross-sensor 
radiometric comparisons (MODIS, etc.) should provide informaBon on the actual radiance levels.  
Reply: The mid-2013 drop is indeed caused by the switch to the reduced 960-km swath (see lines 114-116). The 
reduc.on in swath led to observa.ons being made at a smaller range of viewing zenith angles (from between  
±55° to ±35°). These more nadir-like observa.ons result in decreased reflectance due the bidirec.onal 
reflectance distribu.on func.on (BRDF) of the Earth’s surface, which causes reflectance to vary with viewing 
geometry (Tilstra et al., 2021).  
 
Modifica.ons: Modifica>ons done in lines 119—121 of the revised manuscript with tracked changes clarify the 
reduced reflectance acer July 2013.  
 
9. How do the 740 nm R3 reflectances in this figure relate to the equivalent 747 nm R3 reflectances in Figure 
S2 that show a smooth transiBon across the switch to reduced swath?  

https://doi.org/10.5194/essd-14-1513-2022


Reply: We acknowledge that the inconsistency in respec.ve wavelength of the reflectance shown in Figure 1 and 
Figure S2 is confusing. The effect of changed viewing geometry, due to the swath reduc.on, on the reflectance 
differs with wavelength.  
 
Modifica.ons: Figure S3 of the revised supplementary (Fig. S2 of the original supplementary) now shows the 
degrada>on corrected reflectance at 739.9 nm, the transi>on is similar in nature as seen in Figure 1. 
 
10. Figure 2: Why are post-2013 reflectances not shown? Would it be instrucBve to limit pre- and post swath 
reducBon reflectances to the extend of the reduced swath?  
Reply: To obtain correc.on factors for the reflectances for the en.re 2007-2017 record, we used two fit periods: 
2007-2012 and 2007-2017 (see Table 1) that account for the change in viewing geometry due to the swath 
reduc.on in 2012. Figure 2 shows the fits across the 2007-2012 period.  
 
Modifica.ons: The correc>on factors for 2007—2017 (under reduced swath sedngs) are now shown in the 
supplement (Figure S2). We refer to this figure in line 159—160 of the revised manuscript with tracked changes.  
 
11. Figures 3&4: These could be combined, since they are principally showing the same thing; as for visual 
cosmeBcs, discrete color levels (12?) might introduce some structure into the monotone Figure 4.  
Reply: Although Figures 3 and 4 both show the correc.on factors over .me, they both do show different 
elements. Figure 3 shows the scan-angle dependency, whereas Figure 4 shows the wavelength dependency. 
Therefore, they could not be combined.  
 
12. Figures 6,8,9: Those panels could be combined into a single figure (with shared x-axes to save verBcal 
space).  
Reply: we thank the referee for this comment.  
 
Modifica.ons: We combined figure 6, 8, and 9 of the original manuscript into a single figure: Figure 7 of the 
revised manuscript.  
 
13. Figure 7: The SIFTER 3 ILS is lost in the line width, to the point that the visual effect is somewhat strange; 
suggest to reduce line thickness (or switch v2 and v3 thickness), and/or include a zoom of, e.g., the 741-742 
nm region.  
Reply: We thank the referee for the sugges.on of including a zoom subplot.  
 
Modifica.on: We altered Figure 7 of the original document (now Figure 6 of the revised manuscript). The infilling 
of the difference between irradiances of SIFTER v2 and SIFTER v3 (in blue) is removed, to more clearly show the 
individual irradiance values. Furthermore, we included a zoom of the 749—752 nm region showing the deepened 
Fraunhofer lines structures as seen by GOME-2A when using the SIFTER v3 algorithm in comparison to SIFTER v2. 
 
For general informaBon: The TSIS solar reference spectrum is becoming more widely adopted as the standard 
irradiance reference; absolute radiometric levels differ slightly from Chance/Kurucz (see image below). 
hLps://lasp.colorado.edu/lisird/data/tsis1_hsrs_p1nm  

 
 
Reply: Thanks for poin.ng us to this improved solar reference spectrum. We intend to study the impact of this 
improvement on our SIF-retrievals in future studies. 
 

https://lasp.colorado.edu/lisird/data/tsis1_hsrs_p1nm


Zero-Level Offset Adjustments:  
First, for reference: pracBcally every exisBng SIF retrieval approach neglects the effect of inelasBc Raman 
scaLering on the Fraunhofer lines. This introduces an error in SIF retrievals that, while negligible over high-SIF 
biomes, disproporBonally affects low-SIF regimes and, with that, necessarily zero-level offset correcBons. A 
study to quanBfy this effect is currently under review (and thus not available to the authors of this manuscript).  
Reply: Thanks for making us aware of this development. 
 
14. SIFTER v3 switched to including fully cloudy pixels for background correcBon, which means more implicit 
variability of rotaBonal Raman scaLering in the background references. More clouds will mean less 
atmospheric Raman scaLering, hence less reducBon in Fraunhofer line depth and thus less “erroneous SIF” 
over non-fluorescing surfaces. Does this conform with the change in background correcBon values shown in 
Figure S7? That figure is a liLle hard to interpret (and it may also benefit from a Bghtening of the plot range to 
±0.5 or ±0.4).  
Reply: Considering cloudy pixels to obtain the zero-level adjustments indeed lead to fewer “false” posi.ve SIF 
over non-vegeta.ve surfaces (lines 321—325). Thank you for the sugges.on to .ghten the plot range. The current 
figure already demonstrates the impact of no cloud filtering in comparison to cloud filtering (cf<0.4) on the bias 
correc.on clearly, therefore we decided to not change it.  
 
15. Figure 10: Is the the laBtude-dependent ILS is known, or can it be derived from in-flight spectra? Would 
that help with the laBtude-dependent offset correcBon?  
Reply: The exact la.tude-dependent varying slit func.on is not exactly known as this effect is thought to arrange 
from mul.ple sources (Joiner et al., 2012), with the thermal instability across orbit as one of the prominent 
causes. Understanding the la.tude-dependence of the ILS will certainly help, but by itself is not sufficient for a 
comprehensive correc.on. This is because the measurements of GOME-2A with its ILS over our reference area 
(the Sahara desert, 5°-25° N) are not necessarily representa.ve for other la.tudes. We are considering tes.ng 
whether addi.onal reference areas (at other la.tude zones) are helping to reduce the la.tude-dependent offsets. 
 
General:  
16. Ever so oqen, use “allow” instead of “enable”  
Reply: we appreciate this comment regarding the over-use of “enable”.  
 
Modifica.ons: We modified line 65 of the revised manuscript with tracked changes.  
 
17. Line 73: Check the font – is it “oh cee ell oh” or “oh cee eye oh”? (OClO or OCIO)  
Reply: We thank the Referee for his apen.veness. OClO is chlorine dioxide and is wripen as OClO (with ‘ell’, not 
‘eye’).  
 
18. Line 88: proceeded à performed  
Modifica.ons: We changed “proceeded” to “performed” in line 88 of the original manuscript (line 89 of the revised 
manuscript with tracked changes). 
 
19. Line 90: Are there any details on this “drop of throughput”? Specifically why does it affect the reflectances? 
The throughput tests concerned temporary substan.al increases of the instrument’s temperature. The changed 
detector temperatures during the second throughput test unexpectedly resulted in a loss of signal of the solar 
measurements (EUMETSAT, 2009, 2022). The reflectance is affected when the throughput for the earthshine 
op.cal path and solar op.cal path changes in a different way (EUMETSAT, 2022). Hypothe.cally, when they both 
change in the same way, the reflectance would not be affected.  
 
20. Line 133: “narrow swath” and “nadir staBc” supposedly are a special observaBon modes?  
Reply: Observa.ons under narrow swath are done under a swath of 320 km, instead of the default 1920 km swath 
(Munro et al., 2016). For one day in each 29-day observa.on cycle, GOME-2A observes under narrow swath. 
Nadir sta.c is an observa.on mode where the scan mirror points nadir without scanning, and which is used for 
monthly calibra.on of the instrument (Munro et al., 2016). The different viewing geometries of these two special 
observa.on modes result in devia.ng reflectance in comparison to the observa.ons done under nominal swath 
(that are used for the SIF retrieval), therefore we excluded observa.ons under narrow swath and nadir sta.c from 
our analysis. 
 



21. EquaBon 1: by itself, this doesn’t provide much informaBon that couldn’t be conveyed by text alone. Can 
the full equaBon be provided?  
Reply: The full equa.on is given in Tilstra et al. (2012). We model the global mean reflectance (R*) by: 

𝑅!,#∗ (𝑡) = 𝑃!,#
% (𝑡)'1 + 𝐹!,#

& (𝑡)+ 
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l,s is the polynomial with degree p, describing the long-term trend in R*, and Fql,s is a finite Fourier series with 
order q, describing the seasonal varia.on. l is the wavelength, s the scan angle and t is .me. 
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Modifica.ons: We now included the full equa>on in the revised manuscript, specifically in equa>ons 1—3. 
 
22. Line 162: “Scanner Angle” (and “Scanning Angle” or “Scan-Angle”) à “Scan Angle”  
Reply: We thank the referee for this comment. We indeed use different varia.ons throughout the original 
manuscript.  
 
Modifica.ons: In the revised manuscript we now consistently use “scan angle”, see modifica>on at e.g. lines 10, 
56—57, 82, 174, 178, 179, the cap>on and heading of Table 1, and the cap>ons of Fig. 4 and Table 2 of the revised 
manuscript with tracked changes.  
 
23. Line 165: “sensor-switch” supposedly is the change to the reduced swath? That term is a bit confusing, 
“swath reducBon” would be beLer.  
Reply: The “sensor switch” indeed refers to the reduc.on of the swath.  
 
Modifica.ons: We now consistently refer to the 15-July event as the “swath reduc>on” throughout the revised 
manuscript, see e.g. lines 153, 177, 184—185 and 218, and the cap>on of Fig. 3 of the revised manuscript with 
tracked changes.  
 
24. Line 171: post-sensor switchàpost sensor-switch  
Reply: See our comment on point 23.  
 
25. Line 182: “relaBve filling-in of solar Fraunhofer absorpBon lines” à “reducBon of solar Fraunhofer line 
depth in the radiance spectra” that makes it clear in which spectra this is happening, and it also makes it 
intuiBve that the overall effect is SFLs showing up as enhancements (peak)s in the I/I0 reflectances, from a 
combinaBon of SIF and inelasBc Raman scaLering.  
Reply: The word “rela.ve” is of importance in line 182 of the original manuscript. With the re-emission of 
chlorophyll fluorescence by vegeta.on the radiance spectra are enhanced both inside and outside the solar 
Fraunhofer lines. However, due to the low radiance value within the absorp.on lines, the addi.on due to 
fluorescence leads to a no.ceable higher rela.ve enhancement within the solar Fraunhofer lines than outside 
these lines.  
 
Modifica.ons: We included “in the radiance spectra” in this specific line, line 195 of the revised manuscript with 
tracked changes.  
 
26. Figure 8a: Absolute uncertainBes remain the same, thus relaBve uncertainBes increase by 15% - does that 
hold true in general?  
Reply: Due to changed slit func.on in SIFTER v3, the absolute values of SIF decreased with respect to SIFTER v2. 
Figure 12 of the original manuscript shows the correla.on between SIF uncertainty in SIFTER v2 vs SIFTER v3. The 
correla.on between absolute SIF values between SIFTER v2 and SIFTER v3 is shown in Figure S13 of the 
supplement. The decrease in absolute SIF values is not higher than the decrease in the SIF uncertain.es, therefore 
we don’t expect a significant change in the rela.ve SIF uncertain.es.  



 
27. Line 282: Can a reducBon from 0.068% to 0.063% in RMSE really be considered “substanBal” or 
“significant”? While that is indeed a reducBon of ~10% in relaBve RMSE, what are the corresponding values in 
terms of absolute radiance ( ~?x10-4)?  
Reply: We agree with the referee that the word “substan.al” is slightly excessive. However, considering the 
sensi.vity of the SIF retrieval an improvement of 0.063% to 0.068% should not be overlooked. The effect of this 
improvement is also noted as a decrease on the order of 10% in absolute SIF uncertainty (Figure 10 of the revised 
manuscript).  
 

Referee #2 
We thank Referee 2 for this review of our manuscript. Below, we address the comments with the comments 
of Referee 2 in bold and our reply in normal font. Modifica?ons to the manuscript are discussed in italic 
font.  
 
--- 
## Overall impression 
The manuscript proposes and describes a new processing of GOME2 data that improves the SIF retrieval. The 
results do show convincing improvements and the descripBon is clear and detailed. The resulBng dataset will 
be useful for the community and this manuscript will serve as a good reference for those who need to go in 
the details.  
I am not an expert in the actual SIF retrieval nor the GOME instruments. I must admit that this manuscript is 
more technical than I iniBally thought, and that it thus fall beyond my comfort zone in terms of technical 
details. Therefore I cannot pronounce myself too much on the very technical satellite retrieval details and hope 
that this is covered by other reviewers. 
## Specific points 
Reply: We thank Referee 2 for these comments.  
 
L61: Maybe state that this is FLUXCOM X-BASE products 
Reply: We thank Referee 1 for this comment. It is indeed necessary to specify that we used FLUXCOM-X.  
 
Modifica.ons: We now specified the specific use of FLUXCOM X-BASE in the introduc>on of the revised manuscript, 
see line 61 of the revised manuscript with tracked changes.  
 
L88: Not too sure (for me) how the informaBon on the throughput tests is actually useful for the average 
reader. Maybe some more context (if needed) could help. 
Reply: To correct for instrument degrada.on, it is important to understand the various drivers of the varying 
degrada.on rate. The throughput tests played a significant role in the changing degrada.on rate over .me and 
its scan-angle dependency.  
 
Modifica.ons: In the revised manuscript, we have made modifica>ons to beger highlight the importance of 
understanding the impact of these throughput tests in correc>ng instrument degrada>on, see lines 88—93 of the 
revised manuscript with tracked changes.  
 
L116: What seems also very clear is a downward trend aqer the jump. This would be good to point out (and 
state the reasons behind) 
Reply: The clear downward trend aher the jump, aher ~2014, is caused by instrument degrada.on. This trend is 
men.oned in lines 115—116 of the original manuscript. We agree that it should be more explicitly stated that 
this downward trend is due to the instrument degrada.on effect.  
 
Modifica.ons: Modifica>ons are made that explain the downward trend in reflectance, specifically in lines 
119—121 of the revised manuscript with tracked changes. 
 
L140: is this assumpBon correct given noted trend in global greening? 



Reply: The impact of land-use changes and other factors on the varia.on of the global reflec.vity is studied 
intensively but its global impact is uncertain and contras.ng results are found (Li et al., 2022). In rela.on to the 
impact of throughput loss due to instrument degrada.on, up to +10% in terms of reflectance (EUMETSAT, 2022), 
the reported geophysical trends due to e.g. greening are much smaller, with MODIS data es.ma.ng a global 
decrease in global albedo of 0.0004 between 2002 and 2016 (Li et al., 2018). Therefore, such geophysical trend 
on the global reflectance over the studied period would be smaller than the accuracy of our method (Tilstra et 
al., 2012).  
 
Fig 2: To be clear, the +0.1 should also be menBoned in the legend 
Reply: We thank Referee 1 for this comment.  
 
Modifica.ons: We included the offset of +0.1 in the legend of Figure 2 in the revised manuscript.  
 
L192: for compleBon, please state what E0 is in Eq. 3 
Reply: We appreciate the Referee’s comment regarding the not-explained E0 variable in Equa.on 3. E0 is the solar 
irradiance.  
 
Modifica.ons: In the revised manuscript, the meaning of E0 is stated acer Eq. 5 (was equa>on 3 in the original 
manuscript) in line 206 of the revised manuscript with tracked changes.   
 
Fig 11: I feel this visualizaBon does not show well the actual improvements. Consider 
addiBonal/complementary plots showing residuals with respect to the mean seasonal cycle, or differences 
with respect to one product. 
Reply: SIF is sensi.ve to changing vegeta.on dynamics due to disturbances such as droughts, resul.ng in 
interannual varia.on in seasonal SIF (e.g., Koren et al., 2018). Residuals with respect to the mean seasonal cycle 
would therefore not be useful to diagnose improvements. 
 
Modifica.ons: We included >me series plots that show the differences in SIF between SIFTER v3 and SIFTER v2 
and SIFTER v3 without degrada>on correc>on in the supplementary as Figure S19. Furthermore, as suggested by 
Referee 1, we included the comparison against a non-SIFTER SIF product: NASA GOME-2A SIF (Joiner et al., 2023).  
 
Fig 12: why these two dates, which are showing very similar informaBon? Would it not be more appropriate 
to show a date aqer the sensor jump of 2013 to see if things hold there too? 
Reply: Figure 12 of the original manuscript shows the correla.on between SIF uncertainty of SIFTER v2 and SIFTER 
v3 over two days in different seasons. We agree with the referee that it would be insighRul to show this 
correla.on for a later date when degrada.on impact is more significant.  
 
Modifica.ons: In the revised manuscript, Figure 10, we now showcase the scager plot of SIF uncertainty from 
SIFTER v2 and SIFTER v3 over 8 January 2008 and 8 January 2016. Lines 403—405 of the revised manuscript with 
track changes discuss the consistency of the lower SIF uncertainty from SIFTER v3 over different >mes.  
 
Fig 13: it is a pity that the spaBal variability is not well showcased. Could you consider adding another figure 
showing differences in spaBal paLerns over these regions (i.e. showing the actual spaBal variability with maps 
rather than Bme series)? 
Reply: We appreciate the Referee’s comment regarding the lack of presen.ng spa.al differences between the SIF 
products in this work.  
 
Modifica.ons: We included spa>al variability maps showing co-sampled daily data of SIFTER v3 and SIFTER v2 
across the five vegeta>ve regions analyzed in the supplement (Fig. S14 of the revised supplementary). 
 
L398: My understanding is that FluxSAT does use some GOME2 data at some point in their processing, while 
FLUXCOM XBase does not at all. Please invesBgate/confirm is this is the case and discuss the possible 
repercussions (and circularity) that may come out from this comparison with SIFTER. 
Reply: The Referee is right about the use of GOME-2A SIF data, specifically the SIF v27 data from NASA (Joiner et 
al., 2013, 2016), in FluxSat (Joiner et al., 2018). However, the NASA SIF data is only used in the FluxSat calibra.on 
procedure and not in the regression model itself, and thus we don’t expect possible repercussions.  
 



L453: It says here the SIFTER V3 data "will become publicly available", but this does not say when. It should 
be made available along with this manuscript. 
Reply: The SIFTER v3 data will indeed be made available along with this manuscript.  
 
Modifica.ons: This is now stated in the revised manuscript under “Code and data availability”. 
 
What about the code? It would be good pracBce to provide the code used to do this processing and the 
analyses done within this study. 
Reply: We appreciate the Referee’s 2 comment. The code needed for the analysis of the SIFTER v3 L2 data will 
be available on request.  
 
Modifica.ons: This is now stated in the revised manuscript “Code and data availability”. 
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Dear editor,  
 
When examining our plotting code to combine Figures 6, 8, and 9 of the original manuscript to one 
single figure (Figure 7 of the revised manuscript), we identified a mistake in the printed RMSE734—758 
of Figure 8(b) and Figure 9(b). The printed RMSE734—758 (as text) within the graph shows the values of 
a different pixel than of which the data is shown. The revised Figure 7 now illustrates the correct RMSE 
corresponding to the plotted data. The shown data is not changed, the change only concerns the printed 
text within the graphs.  
 
 
 


