
Reviewer 1, 2nd review 
In my opinion, the revised version of the manuscript "Climate field reconstruc9ons for the 
North Atlan9c region of annual, seasonal and monthly resolu9on spanning CE 1241-1970" by 
Jesper Sjolte and Qin Tao, did not sufficiently adress the concerns of the first round of reviews 
and therefore requires addi9onal correc9ons and improvements before it can be published. 
 
Thank you for again taking the 0me to review our manuscript. We hope that our revisions 
will meet your expecta0ons this 0me. In par0cularly, we have expanded the comparison to 
climate field reconstruc0ons to include the Last Millennium Reanalysis in seasonal and 
annual resolu0on, as well as expanding (and correc0ng) the comparison to the ModE-RA 
reanalysis. 
 
Main points: 
 
I s9ll believe that the monthly reconstruc9on is of low quality as the authors men9on 
themselves in the comparison with the instrumental 9me series. Therefore it should be 
removed from the 9tle, men9oned in the text much less prominently and be discussed more 
cri9cally.  
 
We have removed “monthly” from the 0tle and only use the monthly reconstruc0on as an 
inves0ga0on of the seasonality of the reconstruc0on and an op0on to compare to monthly 
observa0ons and reconstruc0ons. 
 
One reason for this are probably misunderstandings about exis9ng data sets: 
 
The authors write: "As the ice core records are dated using a combina9on of layer coun9ng 
and volcanic horizons an en9re ice core record is never shiTed by one year" 
This is a liUle overconfident as long as erup9ons dates and loca9ons are s9ll partly unknown 
and constantly updated, e.g. hUps://doi.org/10.1016/j.jvolgeores.2025.108346 
 
We have soJened up this formula0on from ”never shiJed” to ”unlikely to be shiJed”. The 
erup0ons used for synchroniza0on in both the GICC05 chronology (Vinther et al., 2006) and 
the GICC21 chronology  (Sinnl et al., 2022) are historically iden0fied with known sources and 
0ming of erup0ons, and Sinnl et al. (2022) showed that GICC05 (used for the Vinther et al. 
(2010) data) is s0ll valid back to CE ~1200. We have now explained this in the text L90-95. 
 
The authors seem to have missed that ModE-RA includes annually resolved proxy data as 
input, too: The statement in line 287 and 318ff: "This might be due to fewer data constraining 
ModE-RA" is incorrect. ModE-RA assimilates more records than this study in any 9me period. 
Especially in case of winter over con9nental Europe ModE-RA assimilates monthly historical 
data and early instrumental observa9ons while there is liUle seasonal proxy informa9on used 
in this study. The authors only men9on their poor monthly skill in the comparison with 
instrumental data (line 280ff).  
 
Unfortunately, there was an error in our comparison with the ModE-RA reanalysis, due to a 
coding typo in the re-gridding of the ModE-RA data for the comparison. AJer correc0ng this 
error, the comparison shows beXer correla0on between our reconstruc0on and ModE-RA 

https://doi.org/10.1016/j.jvolgeores.2025.108346


(Figure 10). Although this doesn’t change the main conclusions of the comparison, we hope 
that the results are more convincing now. 
The ModE-RA reanalysis uses the Iso2k database which features a subset of the Vinther et al. 
(2010) ice core data. For example, the Iso2k entry for the Dye-3 data only has annual data 
back to 1778 (we checked the Iso2k meta data) (also indicated in Figure 3a, Valler et al., 
2024). Iso2k features two seasonal resolu0on Greenland ice cores spanning the whole ModE-
RA reanalysis (GRIP and Crete, apparently represen0ng DJF, which doesn’t match the 
seasonality defined by Vinther et al. (2010)). We use 8 ice core records in seasonal resolu0on 
spanning the en0re 0me frame of our reconstruc0on, including records from two Dye-3 
cores (Table 1). In our experience it is the 𝜕18O gradient between ice core sites which provide 
the best constraints on a climate field reconstruc0on (Sjolte et al., 2018) (L159-160), not local 
correla0on between ice core 𝜕18O and temperature. 
The sites of long-term documenta0on data used in ModE-RA is concentrated in Central 
Europe (Figure 3b, Valler et al., 2024), which does not provide op0mal constraints on NAO-
type variability for the winter season, during which we see the largest discrepancy between 
ModE-RA and SAT25. In the expanded analysis of correla0on to climate field reconstruc0ons 
(sec0on 3.5) we see a quite stable rela0on to the Last Millennium Reanalysis through 0me 
(annually and seasonally), while the correla0on to the ModE-RA reanalysis clearly drops 
going back in 0me, especially for winter. This could indicate that the ModE-RA reanalysis 
does not capture the extra-tropical winter variability in the North Atlan0c region in the 0me 
period before CE ~1800. Furthermore, the long-term variability of ModE-RA is determined by 
the model prior due to 71-year assimila0on window (Valler et al., 2024), which could also be 
a factor. 
We now discuss the points above in more detail in our revision (L372-388). 
 
Hence, I already suggest in the first review a valida9on against gridded monthly instrumental 
data sets for temperature and precipita9on in the 20th century. The authors use 20CR for 
valida9on, which is a reanalysis only constraint by SLP and SSTs. Therefore, outputs like 
precipita9on are not the ideal valida9on data sets.  
 
We did compare the 20CRv3 to gridded precipita0on and found them comparable (as we 
noted in the data sec0on). However, to accommodate this comment we have now included a 
comparison to seasonal gridded HadCRUT5 temperature and GPCC precipita0on data (Figure 
S13) as well as monthly gridded HadCRUT5 temperature (Figure S15). Our reconstruc0on has 
higher correla0on to the gridded HadCRUT5 temperature data than to 20CRv3 temperature. 
 
Although I missed to men9on this in the last round of reviews, I am surprised that no other 
proxy-based reconstruc9ons are shown or discussed, e.g. PAGES2k or the Last Millennium 
Reanalysis, which also exists in a seasonal version. 
 
As wriXen above, we have now included a comparison to the Last Millenium Reanalysis in 
seasonal and annual resolu0on. See sec0on 3.5 in the revision. 
 
Finally, the en9re paper is very much focused on the reconstruc9on data set. However, I miss 
some discussion of the results. Why has the Qaqo 9meseries hardly any variability in the 
reconstruc9on in contrast to observa9ons? What happened between 1770 and 1790 in Fig. 



5? This looks suspicious. Is it some reconstruc9on artefact or do you have a climatological 
explana9on? Please add some discussion.  
 
There is a model bias in JJA variance (see supplementary Figure S11) causing the variability in 
Southern Greenland to be underes0mated. We now explain this in the text (L288-290). 
We are not sure exactly what the reviewer is referring to with regards to the interval 1770-
1790. There is an oscilla0on in temperature out of phase between Greenland and Europe, 
which points to NAO-type variability. The reconstruc0on follows the temperature 
observa0ons fairly well in this interval, so it is not an artefact. The Laki erup0on was 1783. 
High la0tude erup0ons tend to be followed by nega0ve NAO (Sjolte et al., 2021; Tao et al., 
2025), which could explain the specific variability in this interval. However, aXribu0on of 
external forcing goes beyond the scope of this study. 
 
 
Minor sugges9ons: 
 
I would also prefer marking/hatching the significant grid boxes in the map in an IPCC style 
rather then just wri9ng the number of significant grid boxes on top. 
The reviewer may have missed the contour line for p = 0.01 in our correla0on maps. Hatching 
can make it more difficult to read the results and we prefer the contour. 
 
I would also add the 9me period for which the correla9on is calculated in the cap9ons of fig. 
2 and 3. 
Corrected. 
 
I agree with the second reviewer that it is difficult to understand the methodology of how the 
different versions of the reconstruc9on are generated. I suggest adding a figure with the 
workflow.  
We have added a new Figure 2 illustra0ng the workflow of the reconstruc0on method. 
 
Fig. 5: I miss informa9on in the cap9on if this 9me series shows monthly values, seasonal 
means or annual means. 
It does say DJF in the figure cap0on. We have changed the cap0ons to make it more clear 
what data we are showing. 
 
Line 233: This should only reach the same level of skill throughout 9me if da9ng and proxy 
uncertain9es would not increase further back in 9me. I guess that is what you mean by "in 
theory". 
Our reconstruc0on is specifically designed to be consistent through 0me as we explain in the 
data sec0on. We now provide addi0onal informa0on on the ice core chronology and sample 
replica0on for tree-ring data in the method and data sec0on. 
 
line 344: "the any long-term informa9on" ? 
Corrected. 
 
Check references for consistency, e.g. all leUers are capitalized in Johnsen, S.J. and is it really 
required to have an doi and an _eprint? 



We have checked the reference list for consistency. We use the cita0on style in the Latex 
package provided by Climate of the Past. 
 
Reviewer 3 
This study by Sjolte and Tao presents a North Atlan9c climate field reconstruc9on (CFR) of 2m 
temperature (T2m), sea surface temperature (SST), sea level pressure (SLP), and precipita9on 
at annual, seasonal, and monthly scales over CE 1241–1970. Their approach uses an 
analogue reconstruc9on method to assimilate a small but carefully curated proxy network 
consis9ng of Greenland ice-core δ¹⁸O, tree-ring width (TRW), maximum latewood density 
(MXD), blue intensity (BI), and tree-ring cellulose δ¹⁸O, combined with an isotope-enabled 
climate model prior. The authors validate the reconstruc9on against reanalysis products and 
observa9ons, and claim that their method shows promise when the proxy network is small 
but of high quality. 
 
This work appears to be primarily methodological, as it does not present major climate 
science conclusions; therefore, my comments focus on the methodological aspects. The 
current mainstream of CFR relies on Bayesian data assimila9on (DA) frameworks (e.g., EnKF), 
which explicitly account for uncertain9es in both proxy observa9ons and model priors, yield 
mathema9cally op9mal reconstruc9ons, and enforce a degree of dynamical consistency. Such 
approaches have been shown to be quite successful. Given this context, it is important for the 
authors to more clearly jus9fy their choice of method. The approach adopted in this paper 
has at least two limita9ons: (i) proxy errors are not treated probabilis9cally, and (ii) the 
weigh9ng func9on used to combine analogues is heuris9c rather than sta9s9cally op9mal. 
The authors therefore need to demonstrate that the analogue method exhibits at least 
compe99ve performance rela9ve to Bayesian DA approaches. While the comparison with 
ModE-RA is helpful, the current presenta9on is very brief, lacks detailed discussion, and does 
not cons9tute a clean methodological comparison. Similar points have been made by 
previous reviewers but the revision is s9ll weak in addressing such comments. 
 
We thank the reviewer for the insighkul comments, which has helped us improve our 
manuscript. 
 
Jus%fica%on of method. 
The analogue method has been tested with pseudo-proxy experiments and shown to be 
suitable for reconstruc0ons of the common era (Goméz-Navarro et al., 2017). In previous 
work the NAO extracted from climate field reconstruc0ons based on the analogue method, 
has been shown to have similar performance compared to NAO reconstruc0ons based on 
sta0s0cal methods (Sjolte et al., 2018), while providing the benefits of a consistent climate 
field reconstruc0on with several reconstructed climate variables, which has applica0ons to, 
for example, forcing aXribu0on studies (Sjolte et al., 2018; 2021; Tao et al., 2025). The choice 
of method is now discussed in the revision L399-407. 
 
Extended comparison to climate field reconstruc%ons. 
As also wriXen in the reply to Reviewer 1, there was an error in our comparison with the 
ModE-RA reanalysis, due to a coding typo in the re-gridding of the ModE-RA data for the 
comparison. AJer correc0ng this error, the comparison shows beXer correla0on between 



our reconstruc0on and ModE-RA. Although this doesn’t change the main conclusions of the 
comparison, we hope that the results are now more convincing. 
We have expanded the comparison to climate field reconstruc0ons to include the Last 
Millennium Reanalysis in seasonal and annual resolu0on, as well as expanding the 
comparison to the ModE-RA reanalysis (Sec0on 3.5). 
We also discuss the different proper0es of each of the reconstruc0ons, as well as comparing 
them in terms of performance, selec0on of proxy data, spa0al coverage and temporal range 
(L359-407). 
A true method comparison would require tes0ng a range of reconstruc0on methods with the 
same proxy data collec0on and model prior. While such a study would be very interes0ng, it 
is beyond the scope of this work. 
 
As a methodological paper, I believe the manuscript would benefit from a clearer jus9fica9on 
of the chosen approach and a more thorough methodological evalua9on (e.g., through a 
pseudoproxy experiment), comparing to the mainstream methods, to meet the standards for 
publica9on. 
 
We hope that the added explana0ons on our choice of method and new results of the 
expanded comparison to climate field reconstruc0ons have improved our manuscript, and 
that it now meets the expecta0ons of the reviewer. 
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