Evaluation of cloud products for
Himawari-8/-9

Takahito Imai, Toshiharu lzumi, Kouki Mouri,
Ayako Takeuchi, Kotaro Saito and Kazuki Shimoji*
Meteorological Satellite Center
Japan Meteorological Agency



Contents

Outline of Himawari-8/-9
— Schedule

— Imager
Cloud products algorithm
Cloud products evaluation

— For some periods
— For a golden day

Summary



Himawari-8/-9 Schedule
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Himawari-9 Launch J e' In-orbit standby Operational

In Japan, Fiscal Year (FY) runs from 1 April to 31 March.

* Himawari-8 will be launched in or after
(northern) summer.

 Himawari-8 data and products will be
provided from (northern) summer 2015.



Himawari-8/-9 Imager (AHI)
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* Number of bands:
5->16
Spatial resolution:
4km -> 2km /
1km -> 1km or 0.5km

 Temporal resolution
(Full disk):

60min -> 10 min



JMA Cloud products - outline -

* Elements: Cloud mask, cloud type/phase, cloud top
height

* Area and resolution: Full disk, pixel basis

 Based on NWC SAF algorithm

— Partly introduced NOAA/NESDIS algorithm
* |dea of LRC
* Threshold tuning

— Comparison data
e RTTOV simulation results with JMA numerical prediction data
* Threshold table of ice and water clouds: from RSTAR simulation
* Analysis data: ozone, aerosol from JMA analysis
* Snow reflectance: Aoki et.al. 1999



Algorithm and output

Algorithm

— Cloud mask, cloud type/phase: threshold method
* Thresholds: targeted best accuracy (cloud mask), best skill score (cloud

type/phase)
— Cloud top height: interpolation, intercept method, radiance
ratioing method
Output

— Cloud mask: cloudy, clear, snow or ice, dust or volcanic ash,
undefined

— Cloud type: opaque (very high, high, medium, low, very low),
semi-transparent (thick, medium, thin), fractional, undefined

— Cloud phase: water, ice, undefined
— Cloud top: temperature, height, pressure, effective cloudiness
— Reliabilities of the above data



Present status

* Prototypes available for evaluation
— Using MSG/SEVIRI data

* Preliminary threshold tuning with prototypes
— For prompt tuning with Himawari-8/-9 products

e Evaluation of prototypes
— Using prototypes with MSG data
— Compare with MODIS

—2011.12.28 - 2012.1.10, 2012.3.28 - 2012.4.10,
2012.6.27-2012.7.10, 2012.9.27 - 2012.10.10



Evaluation results (vs MODIS)
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Result for a golden day
(Cloud mask)

Cloud mask 20080613 12:00 UTC Cut 00

CMS (59%) EUM (59%) OCA (31%) MPF (55%)

"~

UWM (55%)

SALL-20080613 1200.ipa "

cmb/ima/CO0-CHB™

Ratio of cloud pixels: 59%




Result for a golden day
(Cloud phase)

CMs EUM MPF

L raic: 0.82 LAR Lratio: 047

Ratio of water cloud pixels:
52% (water/(water + ice))
49% (water/(water + ice + mixed))



Result for a golden day
(Cloud top height)

20080613_120doud Top Height 12:00 UTC Cut-00

00 30 70 100 14.0 18.0 Mean height: 5.12 km

CVima CO0-<th-ima-ALL-IND- 20080613 1200109 km



Result for a golden day
(Cloud top temperature)

CMS (Mean = 256) EUM (Mean = 266) MPF (Mean = 267)
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Mean temperature: 262 K



Result for a golden day
(Cloud top height with Cloudsat and CALIPSO)

SEVIRI scene : 200806131345 Cloud Top Height
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Cloudsat Overpass ID: 11318
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Summary

Himawari-8 will be launched during the latter half of
this year.

Operation of Himawari-8 will start from (northern)
summer 2015.

Prototypes of cloud products can be calculated.
Preliminary tuning using MSG/SEVIRI were carried out.

Evaluation results are (vs MODIS):
— Cloud mask (accuracy): 85%
— Cloud phase (hit rate): 97%

— Cloud top height (bias (standard deviation)):

e -0.1to 0.3 km (1.3km) for opague clouds
e 2.4 km (3.3 km) for semi-transparent clouds
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