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Overview of the current FCP

Fundamental Cloud Product (FCP) is a basic satellite level-2 product by JMA
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Methodology of the current FCP’s cloud mask " ¢

Cloud mask
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snow/sea-ice clear
v Multiple inequalities are applied to determine Showl
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https://www.nwcsaf.org/AemetWebContents/ScientificDocumentation/Documentation/MSG/SAF-NWC-CDOP2-MFL-SCI-PUM-01_v3.2.3.pdf
https://www.star.nesdis.noaa.gov/goesr/documents/ATBDs/Baseline/ATBD_GOES-R_Cloud_Mask_v3.0_Jul2012.pdf
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Why is a new cloud mask required? P =

Problems with the current FCP’s cloud mask

v" Low accuracy in certain areas such as snow and ice areas
v Estimated results of the cloud mask are dominated by specific threshold tests
v Influenced by data other than satellite observations (e.g. NWP data and radiative transfer model)

Objectives of the new FCP’s cloud mask

v Improve accuracy

» Increase independence as a satellite product by generating cloud mask w/o NWP data
v Output probability of clear/cloudy conditions

» Satisfy users’ needs flexibly
v Accelerate calculations

» Introduce Al/ML technique
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Approach (First step) T
Reproduce the current FCP’s cloud mask from Himawari observation data only

v'  Learning methods

Random forests (RF) and neural networks (NN)
* use default model parameters of Scikit-learn

v' Training data
Training labels : current FCP’s cloud mask (clear/cloudy)

* adjust the numbers of clear/cloudy data almost same
* random sampling

v' Training period
03, 09, 15, 21UTC on 1st of each month in 2023

v" Input/Output
Input : All Himawari observation bands (16 bands)
Output : binary classification of clear or cloudy
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Accuracy with respect to the current FCP

03, 15UTC on 15th of each month in 2022

1.0

./.—.\._m.
v Both models (RF/NN) achieved over 80% accuracy throughout the year
for both daytime and nighttime.
v The cloud mask of the RF model was closer to the current FCP’s cloud
mask than that of the NN model. T 03UTC (daytime)
Accuracy=(A+D)/(A+B+C+D) | S e e
current FCP %
clear cloudy h
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vertical axis : accuracy (vs. current FCP)
horizontal axis : month 7
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Accuracy with respect to the current FCP

16th of each month in 2024

daytime nighttime
: neural networks " ‘ e h | -
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v’ Calculated the accuracy of the cloud land | | .
masks by the current FCP’s cloud top
height.
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vertical axis : accuracy (vs. current FCP)
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Accuracy with respect to MODIS

16th of each month in 2024

daytime nighttime
. * neural networks
: random forests Lo L g
v land | | |
The accuracy of the cloud mask of the RF
model was slightly higher than the current FCP
over land, while lower over sea. I
v The accuracy of the cloud mask of the NN . )
model was particularly low over sea in the gty e o g e P
nighttime. e e W
ocean 0.6 0.6 W

vertical axis * accuracy (vs. MODIS) 9
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Case study

12UTC, 11th December 2023

ey =

IR image (B13) current FCP RF NN

v' The current FCP indicates cloudy conditions over the ocean northwest of Australia (green rectangle), but RF/NN indicates clear
conditions.

v" RF/NN model results looks more accurate than that of the current FCP.

v

The current FCP may have mistaken a dust area for a cloud area in this case.

15th Asia-Oceania Meteorological Satellite Users' Conference 10



Meteorological Satellite Center (MSC) of JMA

Adjusting the threshold for clear/cloudy

v" Model output of cloud probability ranges from -1 (clear) to 1 (cloudy).
v" Default threshold dividing clear/cloudy conditions is 0 (50%).
v’ Adjusting the threshold to maximize accuracy.

Default threshold

clear cloudy

-1.0 (0%) 0 (50%) 1.0 (100%)

Adjusted threshold

clear cloudy

-1.0 (0%) ? (?%) 0 (50%) 1.0 (100%)

)
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Maximizing accuracy

16th of each month in 2024

daytime nighttime
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Future plans (Next step)

v
v
v
v
v

Explore other methods (U-Net, etc.)

Adjust model setting

Consider true value (current FCP? MODIS? other data?)
Add training data

Continue evaluation
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Summary

MSC/JMA is currently developing a new FCP’s cloud mask

v In order to improve the accuracy of the cloud mask, MSC examined the use
of random forests (RF) and neural networks (NN) for a new FCP’s cloud mask.

v" Evaluation results showed that the cloud mask of the RF model was closer to
the current FCP’s cloud mask than that of the NN model.

v' With reference to the MODIS cloud mask, the accuracy of the cloud mask of
the RF model was slightly higher than the current FCP over land, while lower
over sea.

v" Some case studies showed that the cloud detection by the RF/NN model was
more accurate than that of the current FCP.

14



c"&"e\\ite USB,.

AOMSUC-15 FYSUC-2025

Ve
) b) FIFTEENTH ASIA-OCEANIA METEOROLOGICAL SATELLITE USERS' CONFERENCE
THE JOINT 2025 FENGYUN SATELLITE USER CONFERENCE

Thank you for your attention !



