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Himawari-8 and -9 and their products to support severe weather monitoring in Southeast Asia
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Summary and purpose of document



This document introduces Himawari-8 and -9 products on JMA’s SWFDP website. In addition to Himawari-8 and -9 traditional-band imageries, Himawari-8 and -9 RGB composite products utilizing 16-band observation are available on the website. The document also puts JMA’s satellite support to SWFDP in the context of the WMO SCOPE-Nowcasting initiative and the WMO VLab training programme. 



Action Proposed

The meeting is invited to take notes on the report and make comments as appropriate.
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1. Introduction
	Since the predawn of SWFDP in Southeast Asia, the Japan Meteorological Agency (JMA) has provided satellite imagery and products on JMA’s SWFDP website in compliance with users’ requests.
	JMA launched its geostationary meteorological satellite, Himawari-8, on 7 October 2014. After the testing and checking of Himawari-8 and related systems, JMA started Himawari-8 operation at 02:00 UTC on 7 July 2015, replacing the previous operational satellite, MTSAT-2. Himawari-9 was also launched in 2016 and commenced back-up operation on March 10 2017. Both satellites are located around 140.7 degrees east, and observe the East Asia and Western Pacific regions for a period of 15 years.
	Himawari-8 and -9 (hereinafter referred to as the “Himawari”) have 16 bands. Full-disk imagery is obtained every 10 minutes, and the target area observation at 2.5-minute intervals is conducted. These significant improvements opened the door to the new generation of satellite meteorology.
	Distribution of Himawari imagery has been in two ways. One is HimawariCast service which has not pass code for receiving. This is JMA’s baseline for imagery dissemination. The other is HimawariCloud which is the internet cloud service for National Meteorological and Hydrological Services (NMHSs) with high-speed Internet access. HimawariCast assists weather monitoring and analysis with SATAID software (visualization tool).
This document shows Himawari imagery and products provided on JMA’s SWFDP website.

2. Products for SWFDP in Southeast Asia
	As indicated above, Himawari observes the earth with 16 bands. Each band has its own radiative characteristics. By allocating 3 bands to red, green and blue, then compositing the bands, RGB composite products are produced. RGB composite products are very useful to extract specific phenomena such as volcanic ash. In addition, 3 of 16 bands are visible bands corresponding to red, green and blue to enable the creation of true-color images. In this context, JMA follows the WMO guidance for generating RGB composite products[footnoteRef:2].  [2: http://www.wmo.int/pages/prog/sat/documents/RGB-WS-2012_FinalReport.pdf] 

	JMA provides these products derived from Himawari on JMA’s SWFDP website at http://www.wis-jma.go.jp/swfdp/ra2_swfdp_sea_sat.html. These products are updated every 10 minutes. Details of products are described below.

2.1 Traditional-band imagery (B03, B07, B08 and B13)
	JMA provides 4 bands imagery out of 16 observation bands on the website: visible imagery (B03), infrared imagery (B13: Figure 1), water vapor imagery (B08) and short-wave infrared imagery (B07). 

[image: ]
Figure 1: Infrared imagery (B13)
2.2 True-color reproduction imagery
	True-color reproduction imagery (Figure 2) is created with three visible bands corresponding to red, green and blue. This imagery is developed for better reproduction of original colors in consideration of input/output device characteristics (Murata, 2016). This imagery looks as if human sees the earth from the space. This imagery is only available in the daytime. 

[image: ]
Figure 2: True-color reproduction imagery

2.3 Imagery with heavy rainfall potential areas
	Imagery with heavy rainfall potential areas (Figure 3) provides information about the possibility of rainfall associated with deep convective clouds. Convective clouds detected from Himawari data are colored in magenta and superimposed on infrared imagery.

	JMA has provided this product derived from MTSAT-2 data since 2012. 

[image: ]
Figure 3: Imagery with heavy rainfall potential areas


2.4 RGB composite products
	Utilizing Himawari multi-band observation, JMA generates various RGB composite products in accordance with WMO standard procedure. The website provides 7 RGB composite products: Air mass, Day natural color (Figure 4), Day microphysics, Convective storms, Night microphysics, Desert dust and Day solar. For example, Day natural color product makes easy to distinguish between high-level ice clouds and low-level water clouds since the former are colored in cyan and the latter in white.
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Figure 4: Day natural color product
2.5 Rapidly Developing Cumulus Area
JMA has taken advantage of Himawari data to provide Rapidly Developing Cumulus Area (RDCA), similar to Convective Initiation (CI) product by GOES-R series (Mecikalski and Bedka, 2006). RDCA product applys to the statistical model, logistic regression analysis, by match-up with lightning detection around Japan. Since summer in 2016, the product is provided for aviation customers around Japan all season and all day long by high temporal and multi-spectral data of Himawari. JMA has a plan for extending the domain of RDCA to support to the early detection of severe weather in Asia and the Western Pacific. Figure 5 is an example of domain-extended  RDCA product. Red, green and blue parts show cumulonimbus area, rapidly growing cumulus area, and middle or low cloud unknown area, respectively.
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Figure 5: Convective Cloud Information including Rapidly Developing Cumulus Area
2.6 Training in the use of satellite products
JMA has adopted a program of dispatching experts to a number of NMHSs in the Asia and Pacific regions to conduct training seminars on Himawari utilization. The trainers check on the NMHS’s status of Himawari imagery acquisition, provide advice if necessary, and give presentations to support the enhancement of NMHS weather monitoring and forecasting capacity based on the use of Himawari imagery. Besides that, JMA has sent experts to the training events which is held at the annual Asia-Oceania Meteorological Satellite Users Conferences (AOMSUC), and the training events are excellent forums to exchange information and experiences (the training event of AOMSUC-8 was held on 16-17 October in Vladivostok city, Russian Federation.).

Since Himawari is the first new generation geostationary meteorological satellites, it is particularly important that stakeholders of the SWFDP in Southeast Asia communicate their requirements for training on satellite data/products to JMA.

2.7 Rapid Scanning Protocol
JMA is now developing a protocol under which NMHSs of WMO RAII and RAV Members make requests for the Target Area Observations over selected areas provided by the operational satellite of Himawari. The Target Area Observations cover 1000 x 1000 km every 2.5 minutes. Based on the protocol, RA II members will submit their requests to JMA; and RA V members will submit their requests to Australian Bureau of Meteorology (BOM).  Data access would be provided through the HimawariCloud service and website. The latest draft of the protocol was reported at the 5th meeting of the Coordinating Group of the RA II WIGOS Project in Vladivostok, Russia on 21 October 2017. Implementation of the protocol is planned for the beginning of 2018.

3. Conclusion and future work
	As described at 2.4, RGB composite products are currently created using WMO standard procedure. JMA and BOM collaborate in finding the optimized algorithms of RGB composition for Asia and Pacific regions. Feedbacks from users are absolutely welcome.
	JMA expects that Himawari imagery including RGB composite products, RDCA and Rapid Scanning Protocol improves the monitoring and analysis techniques, and contributes to the prevention and mitigation of weather-related disasters in Southeast Asia.
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