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This manuscript proposes a long-term (1981-2005) AVHRR land surface temperature
(LST) dataset that includes outcomes at both daytime and nighttime. The algorithm is the
generalized split-window (GSW) algorithm while in the production, this dataset also
considered annual land cover change. Overall, the accuracy of the proposed dataset is
promising, and it filled the gaps regarding long-term global LST datasets, especially at
nighttime. Therefore, I would recommend it be published on ESSD after a major revision.

 

Major:

Positive bias issue. Based on site validation and inter-comparison with MYD11 and the
other two AVHRR LST products, the proposed GT-LST shows a clear positive bias (>1
K) nearly in all results. The authors claim the bias is due to the emissivity difference
(Line 370), however, the proposed GT-LST has a clear bias than the other three
products, and it seems that the emissivity used by GT-LST is not accurate. The authors
mention that the dataset will be calibrated to remove the bias in the future (Line 436).
I am thinking if it would be better to solve this issue in this paper as it doesn’t need to
be done in a separate paper.

 



Large RMSE (4.1 K) of the monthly mean LST result. The GT-LST is claimed to have the
strength to generate gap-free monthly mean LST; however, the outcome has an RMSE
of 4.1 K which is too large at a monthly scale compared to other studies (Line 395).
This part weakened the statement of the advantage of GT-LST for temporal upscaling
based on the logic chain. I would suggest either removing this part or quantifying the
impact of orbit drift, in other words, comparing the accuracies of samples that have not
and have suffered from orbit drift, and then claiming the potential of this data after
orbit drift.

 

The impact of annual land cover change. This is an interesting part of the study,
whereas the study didn’t pay attention to the performance of such change. Traditionally
people mainly utilized a land cover climatology map rather than annual changes to
retrieve global LST. I would suggest including additional analysis to find some examples
and compare with LST from Ma et al. (2020) to demonstrate the progress using annual
land cover maps.

 

Some processes were not introduced clearly.

1) why does not GT-LST cover 1981 to 2022? GAC raw data is still updating.

2) why did the authors only employ the site observations from 1995 to 2000? If you can
extend it to 2005, you can include one more SURFRAD site.

3) Regarding the site validation, 6 sites seem not enough to represent the accuracy of the
global product. I would recommend adding some BSRN sites that also have good data
quality.

4) why Fig 9(b) has some considerable scattered samples? Those cases should be
discussed in the context.

5) Line 350: as MODIS has been spatially aggregated to match with GT-LST, why spatial
heterogeneity is still an issue here?



6) Fig10: I would suggest changing Fig10 to another format: consider RMSE and bias as
the two dimensions of the plot, and mark each dot by their names as using color to show
the bias is not easily quantified.

7) Line 357: why do savannas and cropland show considerable bias?

 

 

Minor:

Line 35: Some of them used surface air temperature rather than LST to detect climate
change and it should be not mixed.

Line 71: remove ‘the’

Line 94: polar-orbiting

line 101: the first

Line 179: Especially

Line 298: identifier

Line 301: difference

Line 317: due to -> because



Line 327: RMSEs

Line 403: remove ‘in’

Line 404: ‘due to’ should be followed by a noun rather than a sentence, suggest revising
the whole manuscript for this issue.

Line 411: considers

Line 446: open-source

Line 451: cloud mask
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