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This paper describes a new algorithm using TROPOMI UV measurements to retrieve
effective volcanic SO2 height. This is an extension of the COBRA SO2 algorithm previously
described by the authors, with the addition of SO2 height (in addition to SO2 VCD) to the
retrieved state vector. The authors presented several examples of the TROPOMI SO2
height retrievals, including both degassing volcanoes and large explosive eruptions
(Raikoke 2019). Comparisons with thermal IR SO2 height retrievals (IASI), CALIPSO lidar
measurements, and trajectory-based height estimates show generally good agreement
between TROPOMI retrieved SO2 heights and those datasets, even for relatively small
SO2 loading. Overall, the paper is well written and the results are quite impressive for a
rather challenging problem. The SO2 height retrievals also can have a host of different
applications and should be of interest to the readers of AMT. I'd recommend that the
paper be accepted for publication after minor revisions.

Specific comments

My main concern is that the nodes in the LUT (Table 2) appears to be relatively coarse
especially for larger SO2 amounts. This may lead to interpolation errors at shorter
wavelengths. Can the authors compare the interpolated Jacobians with model calculated
ones to assess the uncertainty from interpolation?

Page 9, lines 8-12: would an out-of-bound value in VCD or SO2 height generally lead to
failed retrieval?

Page 9, lines 22-23 - is the SZA limit also applied to the selection of pixels to construct
the covariance matrix?

Page 10, line 22: “referred as” should be “referred to as”.



Figure 3: there appears to be more structure in Figure 3a LUT-COBRA results - is there an
explanation for this?

Page 17, line 15: suggest changing “as high as” to “as large as” to avoid confusion.

Page 19, lines 27-29: there appears to be some striping in Figure 4 even for pixels that
are near the center of the plume. Could this have anything to do with the initial conditions
based on the operational SO2 product?

Figure 7: it would be useful to have some statistics of the comparison (e.g., r, RMSE).
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