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Qutline

1. Ocean research from |ICESat-2 lidar
= (QOcean subsurface Profiles at very high vertical resolution
= Antarctic spring ice-edge blooms
= Seasonal cycles of Antarctic ocean biology
= (QOcean biology — atmosphere cloud interaction

2. Summary
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ICESat-2 Ocean subsurface vertical profiles
@ @
Depth-resolved structure not previously available from passive

sensor
Ocean subsurface attenuated backscatter profiles (m sr)
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Antarctic spring ice-edge blooms (X. Lu, Y. Hu, et al. 2020)

First observations of depth-resolved structure of ice-edge
blooms by ICESat-2

ICESAT-2 signal
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~ Phytoplankton carbon biomass (mg/m?) on 2018-10-16
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Phytoplankton blooms
observed below ocean
latitude  -5078 5132 5186 5239 5292 5346 5401 5462 5522 .

longitude 2317 an 201 2294 2284 2275 2267 2255 2246 surface near |ce-edge
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Seasonal cycles of Antarctic ocean biology

C
ICESat-2 provide ocean biology results throughout the year at high latitude where MODIS
has limited observations. S : : :
easonal pattern of oceanic by, in polar regions
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The space lidar fills observation gap of ocean biology when obscured by optically thin cloud and sea igT.\:

Lu, et al., 2020, ‘Antarctic ocean biological activity response to sea ice changes and its impact on cloud AMB ) /‘é,/”
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ICESat-2 ocean biology vs. CALIOP subsurface depolarization
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Ocean biology — cloud interaction over Antarctic ocean@

C O
Strong relation found between two independent Space-lidar measurements
CALIOP cloud vs. ICESat-2 ocean by,
CALIOP Nd vs. ICESat-2b, CALIOP Re vs ICESat-2 b
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Science investigations to improve our understanding of ocean-atmosphere interactions
and their impact on the climate.
Hu, et al., 2007, Global statistics of liquid water content and effective number concentration of water clouds over ocean
derived from combined CALIPSO and MODIS measurements. Atmos. Chem. Phys. 7, 3353—3359 . —
Lu, et al., 2020, ‘Antarctic ocean biological activity response to sea ice changes and its impact on cloud microphysics.’ in AMS v, //‘
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Summary

1. ICESat-2 ocean subsurface research at LaRC
augment existing ocean color records

provides both day and night ocean results at very high vertical
resolutions

provide valuable ocean results over high latitude regions covered by
sea ice.

ocean — aerosol — cloud interaction study.

Any questions?

Welcome send me email at:
xiaomei.lu@nasa.gov
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