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Collocation

A dataset to train a cloud and aerosol identification NN
was created by collocating CALIOP 5km merged cloud
and aerosol products [1] with Himawari-8 full-disk
scenes [2].

All Himawari-8 data was downsampled to 2km
resolution. Each CALIOP object was parallax corrected
and the vertical feature information stored with the

collocated Himawari-8 pixel information.

3448 CALIOP overpasses (from 01/11/2017 to
01/01/2019) have been collocated with Himawari-8 so
far.

An example collocation between CALIOP and Himawari-8
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Cloud only

ROC curve: variation of TPR with FPR
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15.0 = Solar Zenith Angles
NN ROC Curve

AUC: 0.850

15.0 = Solar Zenith Angles
JMA ROC Curve

AUC: 0.751

15.0 = Solar Zenith Angles
JMA Operational Point

30.0 = Solar Zenith Angles
NN ROC Curve

AUC: 0.869

30.0 = Solar Zenith Angles
JMA ROC Curve

AUC: 0.807

30.0 = Solar Zenith Angles
JMA Operational Point

45.0 = Solar Zenith Angles
NN ROC Curve

AUC: 0.876

45.0 = Solar Zenith Angles
JMA ROC Curve

AUC: 0.745

45.0 = Solar Zenith Angles
JMA Operational Point

60.0 = Solar Zenith Angles

NN ROC Curve
AUC: 0.842

NN vs JMA Cloud
ldentification
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JMA ROC Curve

AUC: 0.792
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JMA Operational Point
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NN ROC Curve
AUC: 0.669
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JMA ROC Curve

AUC: 0.660
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NN ROC Curve
AUC: 0.594
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JMA ROC Curve
AUC: 0.968
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Cloud only
ROC curve: variation of TPR with FPR
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The NN appears to be less conservative at classifying pixels as clear than the JMA
cloud mask in daylight conditions, but struggles to accurately identify cloud in
twilight and night conditions.

The NN performs better over all surface types versus the JMA cloud mask, with a
significant improvement over snow and ice due to the NN's accuracy over the poles.
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NN vs JMA Cloud (
ldentification

Himawari-8 Natural Colour RGB 05 January 2020 05:00 UTC Himawari-8 EUMETSAT-Style Dust RGB 05 January 2020 05:00 UTC

NN Cloud Both Cloud Both Non-Cloud NN Non-Cloud
JMA Non-Cloud JMA Cloud

Comparative mask for the NN vs JMA cloud classifications

R: 1.6um G: 086um B: 0.64um R:12.4um - 10.4um G: 10.4um - 8.6um B: 10.4um

The NN can accurately identify clouds over the poles and doesn't classify dust and thin smoke as cloud. However, it fails to fully capture thin
clouds and cloud edges in twilight and night conditions.
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Full Classification of Example
Scene over Australia

Himawari-8 Natural Colour RGB 05 January 2020 05:00 UTC
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R: 1.6um G:0.86um B: 0.64um

Full classification of a scene over Australia during the 2019-20 bushfire
season, with large amounts of smoke off of the coast of NSW.

Clear Thick Cloud only  Thick Smoke only ~ Thick Dust only Thick Other AerosolMixed Thick Objects Thin Cloud only ~ Thin Smoke only Thin Dust only  Thin Other Aerosol Mixed Thin Objects
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