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Algorithm Overview
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Algorithm Overview

& Emissivity CHO7 Emissivity CH11
** Product C— >
> Discriminate cloudy pixels from clear ones
> 3 Categories

(0: Cloud, 1 : Probably cloud, 2 : Clear)
> Intermediate products (17 Tests)

¢ Data

> Proxy : Himawari-8/AHI o o e o os o e e

> Ancillary : v’ Land surface emissivity in January
Surface emissivity by UW-Madison Baseline Fit Emissivity
Clear sky reflectance (vis, 15-days composite) Database (Seemann et al., 2008)

Simulated TBB (IR, from RTTOV 12.1)

v’ To consider complexity of surface types
Land/Sea mask, Angles ...

such as vegetation, grassland, deserts etc.
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Algorithm Overview

** Product

> Discriminate cloudy pixels from clear ones
> 3 Categories

(0:Cloud, 1: Probably cloud, 2 : Clear)

v’ Background surface reflectance

v'Find the minimum reflectivity of the previous
15 days < simulated reflectivity has large

> Intermediate products (17 Tests) uncertainty
+* Data
> Proxy : Himawari-8/AH| Band3 (0.64um)  Band4 (0.86im)  Band3 (1.6um)

> Ancillary :
Surface emissivity
Clear sky reflectance (vis, 15-days composite)
Simulated TBB (IR, from RTTOV 12.1)
Land/Sea mask, Angles ...

0.8

0.0

l’?__)‘) National Meteorological Satellite Center




Algorithm Overview

% Product v’ Background brightness temperature

> Discriminate cloudy pixels from clear ones
> 3 Categories

(0:Cloud, 1: Probably cloud, 2 : Clear)
> Intermediate products (17 Tests)

¢ Data
> Proxy : Himawari-8/AHI

> Ancillary : B —
Surface emissivity e

Clear sky reflectance (vis, 15-days composite)

Simulated TBB (IR, from RTTOV 12.1) o .
: limitation to reflect the influence of land type,
Land/Sea mask, Angles ...

topography, satellite viewing angles etc.

v Understanding of model performance
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Algorithm Overview

** Method
~ OndineProcedures

‘ Observation

v

Data Availability Check
(Should Available Minimum Five Channels)

/

Solar Zenith Angle check
(Day / Twilight / Night)

y

Classify Surface types
(Land / Sea)

v

Threshold Tests
(Test1(Visible), Test2(Infrared),
Test3(Spatial Uniformity, Sun-glint))

v

Cloud Mask & Quality Control
(Number of Cloud, Clear and Unknown, Probability of Cloud and Clear)

|

Outputs
(Cloud Mask, Threshold Test Result, Quality Flag)

Multi-spectral Threshold Test

= Single Channel Tests

- Ref0.6(0.8)
e Refl.6
 BTD (10.4obs — 10.4simu)

- Most thick clouds with high accuracy
— Partially cloudy pixel

- Sun-glint, snow, desert region...
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Algorithm Overview

** Method
B Multi-spectral Threshold Test

‘ Observation u Dual Chann6| TestS
DataAvailaiilityCheck * Ratio 0.8/0.6 :sea
(Should Available Mirlimum Five Channels) ° BTD (104 - 39) - low-level (at night)
SolarZenitﬂAngle_check C BTD (10.4 - 6.2) : middle-level
‘”"”““"f“”“'g“" e BTD (10.4 — 7.3) : middle-level
ClassifySurf;ecetypes e BTD (104 — 86) : high-level
Land / Sea
— « BTD (10.4 — 12.3) : high-level
(Test1(ff;2§;??%:;trzf?tt:ﬁamd),  BTD (10.4 — 13.3) : high-level
Test3(Spatial Uniformity, Sun-glint)) e BTD ( 8.6 — 73) - low-level
v
Cloud Mask & Quality Control - Cloud partides, cloud helght and
(Number of Cloud, Clear and Unknown, Probability of Cloud and Clear) .
| thickness
(Cloud Mask, Testion otk Rl Quality Flag) —> Surface emissivity, Simulated TBB
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Algorithm Overview

** Method

Observation

y

Data Availability Check
(Should Available Minimum Five Channels)

V

Solar Zenith Angle check
(Day / Twilight / Night)

¥

Classify Surface types
(Land / Sea)

v

Threshold Tests
(Test1(Visible), Test2(Infrared),
Test3(Spatial Uniformity, Sun-glint))

v

Cloud Mask & Quality Control
(Number of Cloud, Clear and Unknown, Probability of Cloud and Clear)

.

Outputs
(Cloud Mask, Threshold Test Result, Quality Flag)

Multi-spectral Threshold Test

= Spatial Uniformity Tests

« STD 0.6 (land)
 STD 0.8 (ocean)
 STD10.4

e STD12.3

- Cloud edge detection

- Fractional clouds
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s Output

2017.01.02.00 ~ 23 UTC 2017.08.02.00 ~ 23 UTC

"Q)Naticmal Meteorological Satellite Center



** Intermediate Products
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Validation

¢ Data
Agqua / MODIS (MYD35, MYDO3)
Collocation : time gap <5 min & distance gap <1 km
¢ Period
2017.01.01. 04:00 UTC ~ 2017.01.11.03:50 UTC (10 days)
2017.07.24. 00:00 UTC ~ 2017.08.07. 23:50 UTC (15 days)

** Method
* GK_ZXAODIS Cloud | Clear Total
PC (Proportion Correct) : a+d / n
- ] Cloud a b a+b
POD (Probability of Detection) : a / a+c Clear ; q o
FAR (False Alarm Rate) : b / a+b Total atc | b+d | a+tb+c+d=n
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Validation

% 2017.07.24 00:00 UTC ~ 2017.08.07 23:50 UTC
< PC:0.85, POD : 0.91(>0.87),

Fractional clouds

170 165 160 -150
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Validation

% 2017.07.24 00:00 UTC ~ 2017.08.07 23:50 UTC
o PC O 85 POD : 0.91(>0. 87)
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Validation

< 2017.01.01 04:00 UTC ~ 2017.01.11 03:50 UTC
< PC:0.84, POD : 0.93(>0.87), . pC
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I
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surface temperature m » < -» 3
> Snow = :
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* land/sea discontinuity
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Validation

< 2017.01.01 04:00 UTC ~ 2017.01.11 03:50 UTC
< PC:0.84, POD : 0.93(>0.87), . pC
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> Extremely low (or high) | T 5

surface temperature AR
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Validation

% 2017.01.01 04:00 UTC ~ 2017.01.11 03:50 UTC
< PC:0.84, POD : 0.93(>0.87),
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Further Study

= Still overestimate over desert

= Day / Night transition

= Snow/Ice Test

= |Low-level clouds and thin cirrus

= Slant view

~) National Meteorological Satellite Center



Thank you!

@ NMSC
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