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The paper “Climatology in Asian dust activation and transport based on MISR satel-
lite observations and trajectory analysis” presents and discusses the transport of dust
aerosols, emitted from the arid and semiarid deserts of Taklamakan and Gobi, over the
northern Pacific Ocean. The study falls within the scope of ACP. The study is based
on MISR observations, MINX aerosol top height, and accordingly, forward HYSPLIT
trajectory analysis. The manuscript is well-written/structured, the presentation clear,
the language fluent. However, the submitted study is subject to major deficiencies and
I would recommend publishing in ACP considering major revision.

Comments:

C1

1) Regarding the “Asian dust activation climatology”. Dust aerosol classification is cru-
cial in the scope of the study, since it is the initial point of the trajectories analysis.
Therefore, | would recommend to the authors to describe briefly the dust aerosol clas-
sification in MISR/MINX (including the necessary references). The scientific methods
and assumptions are not clearly outlined. How is a “dust plume” defined in the paper
and how is a “dust event”? In addition, in case of air parcels containing dust aerosols
originating from both the Taklimakan and Gobi desert, how is the discrimination per-
formed to the different sources? Which are the uncertainties in the classification?

2) Regarding the “Asian dust transport climatology”. Although the paper presents an
interesting approach to study dust transport the results are not sufficient to support the
conclusions, due to the lack of observations provided on parallel with the trajectories.
The study uses MISR observations-MINX provided top height to initiate HYSPLIT for-
ward trajectories. Accordingly the climatology of trajectories is provided and not the
Asian dust transport climatology. The difference is substantial. HYSPLIT computes the
air parcel’s transport and dispersion from a source region (Taklamakan and Gobi here)
and describes where the air parcel will go. In the framework of the study, the climatol-
ogy of the trajectories is provided (spatial distribution - % of trajectory endpoints / Tra-
jectory passage frequency - % of trajectories after a specific number of days), without
providing any observation/evidence on the presence of dust (per trajectory, distance
or area). Dust aerosols may already have been removed along the transport/trajectory
due to dry (gravitational settling) or wet deposition, although the air parcel will reach
further distances. The paper does not even provide quantitative information on the
probability of dust to have been transported. The trajectory may extend over the Pa-
cific Ocean, and even further, to the western coast of the United States, however this
does not provide any guarantee that dust is present and has reached that distance. |
would suggest the authors to do any necessary modifications to the manuscript. Either
provide dust observations per trajectory or to focus on the trajectories analysis with-
out giving the impression on the presence (and transport) of dust to the trajectories
endpoint. Which are the uncertainties? Alternatively, the authors could implement ob-
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servations on the presence of dust to the western coast of USA (i.e. AERONET and
AE, MODIS DT AOD and AE over ocean/ CALIOP volume/particle depolarization ratio)
and use HYSPLIT back-trajectories. In addition, assuming a dust plume over an area,
HYSPLIT initiated at different altitudes may provide different dust transport pathways.
Therefore the study is representative only for the trajectories of the dust top-height
and not for the dust plume (trajectories initiated at center of mass/scale height most
probably would be more representative to discuss dust transport climatology).

3) The title does not reflect the contents of the paper and is misleading.

4) The figures are of high quality. | would suggest on Figure 2 to reverse the axes, time
on horizontal axis and Injection height at the vertical height.

5) Regarding Figure 3 and the Gobi Desert the lack of continuity in wind speeds be-
tween 3 and 12 m/s is a strange feature. | would suggest the authors to describe this
feature.

6) Regarding references, a brief list of references is provided. | would suggest the
authors to expand the list of references in order to strengthen the manuscript and at
the same time to give credit to related work. Indicatively, here a brief list of related
studies is provided, describing features of dust aerosol transport emitted from the Tak-
lamakan and Gobi deserts, based on synergies of passive and active ground-based
and satellite-based instrumentation, models, campaigns and the meteorological and
topographical mechanisms.

Bory, A. J. M., Biscaye, P. E. and Grousset, F. E.: Two distinct seasonal Asian source
regions for mineral dust deposited in Greenland (NorthGRIP), Geophys. Res. Lett.,
30(4), 1167, doi:10.1029/2002GL016446, 2003.

Chen, S., Huang, J., Li, J., Jia, R., Jiang, N., Kang, L., Ma, X. and Xie, T.. Com-
parison of dust emissions, transport, and deposition between the Taklimakan Desert
and Gobi Desert from 2007 to 2011, Sci. China-Earth Sci., 60(7), 1338-1355,

C3

doi:10.1007/s11430-016-9051-0, 2017.

de Leeuw, G., Sogacheva, L., Rodriguez, E., Kourtidis, K., Georgoulias, A. K., Alexan-
dri, G., Amiridis, V., Proestakis, E., Marinou, E., Xue, Y. and van der A, R.: Two
decades of satellite observations of AOD over mainland China using ATSR-2, AATSR
and MODIS/Terra: data set evaluation and large-scale patterns, Atmos. Chem. Phys.,
18(3), 1573—-1592, doi:10.5194/acp-18-1573-2018, 2018.

Duce, R., Unni, C., Ray, B., Prospero, J. and Merrill, J.: Long-Range Atmospheric
Transport of Soil Dust from Asia to the Tropical North Pacific - Temporal Variability,
Science, 209(4464), 1522—1524, doi:10.1126/science.209.4464.1522, 1980.

Huebert, B. J., Bates, T., Russell, P. B., Shi, G. Y., Kim, Y. J.,, Kawamura, K.,
Carmichael, G. and Nakajima, T.: An overview of ACE-Asia: Strategies for quantify-
ing the relationships between Asian aerosols and their climatic impacts, J. Geophys.
Res.-Atmos., 108(D23), 8633, doi:10.1029/2003JD003550, 2003.

Liu, Z., Liu, D., Huang, J., Vaughan, M., Uno, I., Sugimoto, N., Kittaka, C., Trepte, C.,
Wang, Z., Hostetler, C. and Winker, D.: Airborne dust distributions over the Tibetan
Plateau and surrounding areas derived from the first year of CALIPSO lidar observa-
tions, Atmos. Chem. Phys., 8(16), 5045-5060, 2008.

McKendry, I. G., Macdonald, A. M., Leaitch, W. R., van Donkelaar, A., Zhang, Q., Duck,
T. and Martin, R. V.: Trans-Pacific dust events observed at Whistler, British Columbia
during INTEX-B, Atmos. Chem. Phys., 8(20), 6297—6307, 2008.

Proestakis, E., Amiridis, V., Marinou, E., Georgoulias, A. K., Solomos, S., Kazadzis, S.,
Chimot, J., Che, H., Alexandri, G., Binietoglou, I., Daskalopoulou, V., Kourtidis, K. A.,
de Leeuw, G. and Ronald, J. van der A.: Nine-year spatial and temporal evolution of
desert dust aerosols over South and East Asia as revealed by CALIOP, Atmos. Chem.
Phys., 18(2), 1337-1362, doi:10.5194/acp-18-1337-2018, 2018.

Prospero, J. M., Ginoux, P, Torres, O., Nicholson, S. E. and Gill, T. E.: Environmental

C4



characterization of global sources of atmospheric soil dust identified with the Nimbus
7 Total Ozone Mapping Spectrometer (TOMS) absorbing aerosol product, Rev. Geo-
phys., 40(1), 1002, doi:10.1029/2000RG000095, 2002.

Shaw, G.: Transport of Asian Desert Aerosol to the Hawaiian-Islands, J. Appl. Meteo-
rol., 19(11), 1254—1259, doi:10.1175/1520-0450(1980)019<1254: TOADAT>2.0.CO;2,
1980.

Sogacheva, L., Leeuw, G. de, Rodriguez, E., Kolmonen, P, Georgoulias, A. K,
Alexandri, G., Kourtidis, K., Proestakis, E., Marinou, E., Amiridis, V., Xue, Y.
and A, R. J. van der: Spatial and seasonal variations of aerosols over China
from two decades of multi-satellite observations — Part 1: ATSR (1995-2011) and
MODIS C6.1 (2000—2017), Atmospheric Chemistry and Physics, 18(15), 11389—
11407, doi:https://doi.org/10.5194/acp-18-11389-2018, 2018.

Stith, J. L., Ramanathan, V., Cooper, W. A., Roberts, G. C., DeMott, P. J., Carmichael,
G., Hatch, C. D., Adhikary, B., Twohy, C. H., Rogers, D. C., Baumgardner, D., Prenni, A.
J., Campos, T., Gao, R., Anderson, J. and Feng, Y.: An overview of aircraft observations
from the Pacific Dust Experiment campaign, J. Geophys. Res.-Atmos., 114, D05207,
doi:10.1029/2008JD010924, 2009.

Tan, S.-C., Li, J., Che, H., Chen, B. and Wang, H.: Transport of East Asian dust storms
to the marginal seas of China and the southern North Pacific in spring 2010, Atmos.
Environ., 148, 316-328, doi:10.1016/j.atmosenv.2016.10.054, 2017.

Uno, I., Amano, H., Emori, S., Kinoshita, K., Matsui, I. and Sugimoto, N.: Trans-Pacific
yellow sand transport observed in April 1998: A numerical simulation, J. Geophys.
Res.-Atmos., 106(D16), 18331-18344, doi:10.1029/2000JD900748, 2001.

Uno, I, Yumimoto, K., Shimizu, A., Hara, Y., Sugimoto, N., Wang, Z., Liu, Z. and
Winker, D. M.: 3D structure of Asian dust transport revealed by CALIPSO lidar and a
4DVAR dust model, Geophys. Res. Lett., 35(6), L06803, doi:10.1029/2007GL032329,

C5

2008.

Xu, H., Zheng, F. and Zhang, W.: Variability in Dust Observed over China Using A-Train
CALIOP Instrument, Adv. Meteorol., 1246590, doi:10.1155/2016/1246590, 2016.

Yumimoto, K., Eguchi, K., Uno, I., Takemura, T., Liu, Z., Shimizu, A. and Sugimoto, N.:
An elevated large-scale dust veil from the Taklimakan Desert: Intercontinental trans-
port and three-dimensional structure as captured by CALIPSO and regional and global
models, Atmos. Chem. Phys., 9(21), 8545-8558, 2009.

Zhang, X. Y., Arimoto, R. and An, Z. S.: Dust emission from Chinese desert sources
linked to variations in atmospheric circulation, J. Geophys. Res.-Atmos., 102(D23),
28041-28047, doi:10.1029/97JD02300, 1997.

Zhang, X. Y., Gong, S. L., Shen, Z. X., Mei, F. M., Xi, X. X,, Liu, L. C., Zhou, Z. J.,
Wang, D., Wang, Y. Q. and Cheng, Y.: Characterization of soil dust aerosol in China
and its transport and distribution during 2001 ACE-Asia: 1. Network observations, J.
Geophys. Res.-Atmos., 108(D9), 4261, doi:10.1029/2002JD002632, 2003.

Interactive comment on Atmos. Chem. Phys. Discuss., https://doi.org/10.5194/acp-2018-857,
2018.

C6



