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Summary and purpose of document

This document describes the current and planned activities of RSMC Tokyo – Typhoon Centre and its contribution to Severe Weather Forecasting Demonstration Project in Southeast Asia (SWFDP-SeA).
Action Proposed

The meeting is invited to review the current and planned activities of RSMC Tokyo – Typhoon Centre and discuss its role in and synergies between these activities and SWFDP-SeA.
Annex(es): -
A : Tropical Cyclone Analysis and Forecast Operations of RSMC Tokyo

· B : Product List of RSMC Tokyo – Typhoon Centre
1. Introduction

1.1 The Japan Meteorological Agency (JMA) operates the Regional Specialized Meteorological Centre (RSMC) Tokyo - Typhoon Centre (hereafter, “the Centre”) since its designation by the World Meteorological Organization (WMO) at the 40th session of its Executive Council (Geneva, June 1988).

1.2 The responsibility of the Centre is to provide RSMC information on tropical cyclones (TCs) in its area of responsibility (the western North Pacific and the South China Sea (0°–60°N, 100°–180°E)) to the ESCAP/WMO Typhoon Committee Members which include all the National Meteorological Centres (NMCs) participating in the Severe Weather Demonstration Project (SWFDP) for Southeast Asia (Cambodia, Lao PDR, the Philippines, Thailand and Viet Nam). The information should include formation, movement and development of tropical cyclones and associated meteorological phenomena. In addition, synoptic scale atmospheric situation which affects the behaviour of tropical cyclones should also be prepared by the Centre and disseminated to NMCs in the appropriate format for operational processing.
1.3 RSMC Tokyo was also designated as an International Civil Aviation Organization (ICAO) Tropical Cyclone Advisory Centre (TCAC) at the third Asia/Pacific Regional Air Navigation Meeting (Bangkok, Thailand, April-May 1993). The Centre is responsible for issuance of tropical cyclone advisory suitable for SIGMET messages for a tropical cyclone in the area of responsibility.

1.4 On 1 August 2011, the Centre started operation as DCPC (Data Collection or Production Centre) of WMO Information System.
2. Tropical Cyclone Analysis and Forecast Operations of RSMC Tokyo 

2.1 RSMC Tokyo operates, on a 24-hour basis, to monitor, analyse, and forecasts tropical cyclones in the area of responsibility. Details on its operations including recent technical progress are described in Annex A.  
3. Operational Products of RSMC Tokyo

3.1 RSMC Tokyo provides a variety of real-time and non-real-time tropical cyclone related products via the Global Telecommunication System (GTS), the Aeronautical Fixed Telecommunication Network (AFTN), the Internet and/or other means. The products are listed in Annex B.
4. Training activities of RSMC Tokyo

4.1 RSMC Tokyo has run the ESCAP/WMO Typhoon Committee Attachment Training courses every year since 2001 with the support of the WMO Tropical Cyclone Programme (TCP) and the Typhoon Committee in order to increase tropical cyclone forecasting capacity of the Committee Members. Forecasters from the Panel on Tropical Cyclones (PTC) have also been hosted since 2015 to enhance training collaboration between PTC and the Committee. Part of the collaboration with TCP in this training is conducted as an activity of ESCAP’s Synergized Standard Operating Procedures Phase II (SSOP-II) project. 
4.2 In 2017 onward, the course is planned to be held in the December – March season. The 17th Attachment Training course will be held at JMA Headquarters from 11 to 21 December 2017. Typhoon Committee’s Tropical Cyclone Forecaster Competency, planned to be approved by the 50th annual session of the Committee, will be used as guidance to enhance this training course.
5. Publication

5.1 The Centre publishes RSMC Tokyo Technical Review every year to introduce technical details on RSMC Tokyo operational services and research activities (http://www.jma.go.jp/jma/jma-eng/jma-center/rsmc-hp-pub-eg/techrev.htm).
5.2 Annual Report on the Activities of the RSMC Tokyo – Typhoon Centre has also been published every year since 1990 aiming to serve as operational references for the National Meteorological and Hydrological Services (http://www.jma.go.jp/jma/jma-eng/jma-center/rsmc-hp-pub-eg/annualreport.html). The report includes outlines of its operational products, verification statistics of operational forecasts and the numerical weather prediction models of JMA, and best track data in table and chart forms.

6. Highlighted Initiatives of RSMC Tokyo

6.1 RSMC Tokyo implements several regional initiatives in the western North Pacific mostly as part of activities of the Typhoon Committee. Below are initiatives which are particularly considered beneficial for the SWFDP-SeA. These should be implemented in a synergetic manner responding to needs/feedbacks from SWFDP-SeA. 
Storm Surge Watch Scheme in the western North Pacific
6.2 Since 2011, RSMC Tokyo has been providing products to support storm surge prediction, within the framework of the Storm Surge Watch Scheme (SSWS), whose development was requested by the 60th WMO Executive Council (Geneva, 2008) in response to the devastating storm surge disaster such as the one caused by Cyclone Nargis in 2008 (Hasegawa et al. 2017). 
6.3 Products include storm surge forecast distribution maps (since June 2011), time-series charts at selected stations (since June 2012), multi-scenario storm surge predictions (since 2016) and week-range wave forecasts based on JMA Wave Ensemble system (WENS). JMA’s storm surge model runs on a daily basis, even when no TCs exists in the area of responsibility, for providing information on storm surges generated by monsoon winds or extra-tropical cyclones (see Annex B Table 2 for specifications).
6.4 Multi-scenario storm surge predictions gives predictions based on RSMC Tokyo TC advisory and five additional TC scenarios extracted from the JMA’s Global Ensemble Prediction System (GEPS) using cluster analysis. Maximum storm surges at each grid among the above 6 scenarios during the entire forecast period are also provided.
6.5 Stations for storm surge time-series predictions are increased upon requests from the Typhoon Committee Members. As of November 2017, time-series storm surge predictions are provided to 78 stations; USA(1), the Philippines (10), Viet Nam (20), Hong Kong China (6), Macao China (1), Republic of Korea (11), Thailand (2), Malaysia (17), Cambodia (4) and Singapore (6). Time series of storm surge predictions are provided on top of astronomical tides for stations where hourly tidal observational data for a few years are provided by Members. At 27 stations out of the 78 stations, only storm surge is plotted, as astronomical tide data are not available. In 2018, RSMC Tokyo plans to provide astronomical tides estimated by an ocean tide model such as OTIS (OSU Tidal Inversion Software) at these 27 stations, in order for forecasters to estimate storm tide in time series charts, although it is less accurate than the estimated values from observed data.

6.6 Annual verification results of the storm surge products are regularly published in Annual Report on Activities of the RSMC Tokyo since 2015. Statistical verification is conducted for stations where tide observations are available in University of Hawaii Sea Level Center (UHSLC) data base. The verification continues to be enhanced with results for high-impact storm surge cases, in addition to statistical verification.

6.7 Week-range wave forecasts created using its global Wave Ensemble System (WENS) (since 2016) consist of data on ensemble mean/3rd quantile/maximum wave heights, probability of wave heights exceeding 2, 3, 4, 5 and 6 m, and ensemble spread. Boxplot data and information on probabilities exceeding a certain level for selected stations are also provided on the site. WENS covers most of the global region and has a 1.25-degree grid resolution. It is run once a day at 12 UTC and enables prediction of ocean wave conditions up to 264 hours ahead with 27 members. 
Development of Regional Radar Network

6.8 The Development of Regional Radar Network is a project of the Working Group of Meteorology of the Typhoon Committee and also a regional WIGOS (WMO Integrated Global Observing System) project of WMO Region II (Asia) and V (Pacific) to develop a regional radar network in Southeast Asia. Part of activities is also supported by the Association of South East Asian Nations (ASEAN) Sub-Committee on Meteorology and Geophysics (SCMG). 


6.9 Technical assistance provided through this project includes development of a national (domestic) radar network, radar data quality control, application of composite as well as quantitative precipitation estimation (QPE) techniques to the nationwide radar network. So far Thailand and Malaysia have been actively working on these items.


6.10 As the latest achievement of this project, hourly radar composite imagery of Malaysia, Thailand and Japan is available on RSMC Tokyo NTP website since October 2017 at https://tynwp-web.kishou.go.jp/Analysis/Radar/index.html. This composite imagery is produced using radar composite data exchanged experimentally among three Members since 2016.


6.11 An ASEAN/WIGOS workshop for the development of regional radar network in Southeast Asia is planned in Bangkok, Thailand, 8-13 February 2018, with a kind invitation of the Thai Meteorological Department (TMD).
Tropical cyclone advisories for SIGMET in graphical format
6.12 In August 2015, RSMC Tokyo, as the ICAO TCAC, started providing graphical tropical cyclone advisories (hereinafter referred to as TCG) according to MODEL TCG in Appendix 1 of ICAO Annex 3. In March 2016, it started providing the graphical tropical cyclone advisories using a new Himawari product identifying Cb associated with tropical cyclones potentially affecting aviation safety. TCG is being provided through the website where the specifications and text format advisories are also available (http://www.data.jma.go.jp/fcd/tca/data/index.html). This website is linked to Numerical Typhoon Prediction website (https://tynwp-web.kishou.go.jp/). Also, TCG is sent to WAFCs, so that they are transmitted through WIFS, Secure SADIS FTP and SADIS. WMO AHLs of the bulletin are PZXE (01-06) RJTD. 

6.13 TCG is issued, together with text advisories, when 1) a tropical cyclone with Tropical Storm (TS) intensity or higher exists in the area of responsibility of RSMC Tokyo, or 2) a tropical cyclone is expected to reach TS intensity in the area within 24 hours. In the second case, gale force wind area is not to be presented in TCG.

Enhanced use of ensemble forecast
6.14 RSMC Tokyo is providing products using multiple ensemble systems. TC track predictions from ECMWF, NCEP and UKMO ensemble systems are provided in addition to JMA’s GEPS to help forecasters develop TC track forecast scenarios in consideration of related uncertainty.

6.15 In 2016, RSMC Tokyo began providing two-day and five-day Tropical Cyclone Activity Prediction Maps covering its area of responsibility based on ensembles from the European Centre for Medium-Range Weather Forecasts (ECMWF), UKMO and their consensuses (Yamaguchi et al. 2015). The maps display potential tropical cyclone activity in consideration of the probability that a TC-like vortex will be present within 300 km of a certain location during the relevant forecast time. The products are intended to help forecasters identify and monitor areas in which tropical cyclones could form within two- and five-day periods. Results derived from JMA’s GEPS and NCEP ensemble prediction system will be made available soon. Eventually the activity predictions from the four centres will constitute the Multi Center Grand Ensemble (MCGE).

Himawari-8/9
6.16 The Himawari-8, a new geostationary meteorological satellite of JMA began operation at 02 UTC on 7 July 2015 (Bessho et al. 2016). On 2 November 2016, Himawari-9 was also launched and started backup operation for Himawari-8 at 00 UTC on 10 March 2017. A report on Himawari-8/9 data-processing systems and products for SWFDP-SeA will be found in Doc. 5 of this meeting.
6.17 From 2015 to 2017, to enhance the Members’ weather monitoring and forecasting capacity using Himawari-8 imagery, JMA has conducted expert missions to Bangladesh, Bhutan, Cambodia, Fiji, Indonesia, Kiribati, Malaysia, Micronesia, Mongolia, Myanmar, Nepal, Palau, Papua New Guinea, Samoa, Singapore, Solomon Islands, Sri Lanka, Thailand, the Philippines, Tonga, Tuvalu, Vanuatu, Vietnam. In addition, ASEAN Sub-Committee on Meteorology and Geophysics (ASCMG) Satellite Rainfall Estimation Workshop was held in Singapore from 28 to 30 March 2016 to provide trainings on Himawari-8 data/product to forecasters of the NMHSs of the ASEAN countries.

Annex A

Tropical Cyclone Analysis and Forecast Operations of RSMC Tokyo

Tropical Cyclogenesis Monitoring

1. The Centre closely watches all cloud clusters within its responsible area fully using available observations, including Himawari8 satellite images, SYNOP, SHIP, BUOY and ASCAT, as well as deterministic NWP models of major centers available at the Numerical Typhoon Prediction (NTP) Website (https://tynwp-web.kishou.go.jp/) (e.g., ECMWF, NCEP, UKMO and JMA). Streamlines of 850 hPa and 200 hPa are also used for forecasters to understand convergent/ divergent atmospheric flows at lower and upper levels respectively.
2. Once the Centre identifies organized convective cloud systems (OCCSs) with cloud system centers (CSCs), it quantitatively examines the potential for their development into Tropical Storms (TSs), using Early Dvorak Analysis (EDA). EDA consists of detection of OCCSs and classification of T-numbers. OCCSs are identified whenever meeting one of the four features described in Tsuchiya et al. (2001). T-number (0.0, 0.5, 1.0, 1.5 or 2.0) of an OCCS is assigned in accordance with the number of their cloud features meeting the conditions given in Tsuchiya et al. (2001). A likelihood of development of an OCCS into TS is determined based on the EDA’s T-number (Kishimoto 2008).
3. TDs with 10-minute maximum sustained wind (MSW) of Beaufort scale 7 (28 knots to 33 knots) or greater and TDs with 10-minute MSW of less than Beaufort scale 7 are are classified and displayed as warning-issued TDs (WTDS) and Non-warning issued TDs (NTDs) respectively in JMA’s Asia-Pacific surface analysis chart (http://www.jma.go.jp/en/g3/). 
Table 1. Early Dvorak Analysis

	Parameter
	Time (UTC)

	T-number based on EDA
	00, 06, 12, 18


Tropical Cyclone Analysis

4. The Centre starts Dvorak analysis when a TD is expected to reach tropical storm (TS) intensity or higher within 24 hours. The Dvorak (1984) EIR method has been operational since March 1987 to estimate TC intensity. Dvorak CI number is converted into Central Pressure (CP) as well as MSW according to Koba et al. (1991). The following rules (Koba et al. 1989) are applied to reduction in CI number after landfall; 1) When a TC makes landfall and the T-number decreases immediately, the CI-number also decreases immediately; 2) When a TC makes landfall within 12 hours after reaching its peak T-number and the T- number continues to decrease, the corresponding CI number decreases at the same rate; 3) When a TC shows signs of redevelopment after 1) or 2) is applied, determination of the CI number follows the original Dvorak rule.
5. Tropical cyclone parameters such as center positions, CP, MSW, and 30kt- and 50kt- wind radii, are determined with full use of  other observational data available (Radar, SYNOP, SHIP, BUOY, ASCAT, etc.), in addition to Dvorak techniques. 50kt- wind radii are also estimated according to the statistical relationship between CP and R50 by TC size in the absence of necessary observations.
6. Since 2014, the Centre has operationalized a new technique to derive T-numbers covering both EDA and Dvorak analysis stages (Kishimoto et al., 2013) to minimize the subjectivity of Dvorak analysis. This is referred to as Cloud Grid Information Objective Dvorak Analysis (CLOUD). CLOUD utilizes TC Cloud Grid Information (CGI; a product operationally produced by JMA’s Meteorological Satellite Center (MSC) since 2007) to accurately identify convective cloud areas and TC center positions and cloud patterns manually determined by operational forecasters. Verification study from 2011 to August 2013 indicate that CLOUD T-numbers are as accurate as their manual counterparts and can be used as final T-numbers except in the cases of: 1) CGI identification of convective cloud areas significantly different from manually identified ones; 2) low concentration of convective cloud areas around a TC center; 3) shear patterns; or 4) rapid intensification. These shortcomings of CLOUD can be overcome by adopting manually determined PT (Pattern T) or MET (Model Expected T-number) data as appropriate. The consistency of the CLOUD technique between Himawari-8 and MTSAT was confirmed using several named TCs in 2015 before its transition from MTSAT-2 to Himawari-8. 

7. The Centre has also developed TC central pressure estimates based on warm core intensity  derived from the Advanced Microwave Sounding Unit-A (AMSU-A) (Oyama 2014). AMSU-based TC intensity, and simple averages of AMSU-based and Dvorak-based TC intensity with better accuracies than Dvorak technique in comparison to the RSMC’s best track (Oyama et al. 2016), have been operationally available at the NTP Website since May 2015.
Table 2. TC Analysis

	Parameter
	Time (UTC)

	Dvorak Intensity (CI, T, DT, PT, MET number)
	00, 06, 12, 18

	Center Position, Accuracy of center position, Direction & speed of movement
	00, 03, 06, 09, 12, 15, 18, 21

	Central pressure, Maximum sustained wind speed, maximum gust wind speed, R50 (50 kt radii), R30 (30 kt radii)
	00, 03, 06, 09, 12, 15, 18, 21


Tropical Cyclone Forecasting

8. RSMC Tokyo issues 24-hour TC forecasts when a TC is expected to reach TS intensity or higher in the area within 24 hours. The Centre also issues 5-day track and 3-day intensity forecasts with 50 kt wind area when a TC of TS intensity or higher exists in the area of responsibility. 

9. Track forecasts are mainly based on deterministic models of JMA, ECMWF, NCEP and UKMO, and the JMA’s GEPS. Radius of forecast circle (sized to contain forecast tracks with a probability of about 70% at each forecast time) through 72h is determined in accordance with statistical relationships between direction and speed of TCs and their track errors, whereas those for 96h and 120h track forecasts area determined depending on reliability information derived from accumulated ensemble spread of GEPS. Based on typhoon track forecast improvements made in recent years via numerical prediction model enhancement and other techniques, JMA reduced the radius of the circles in its official forecasts by 20 – 40% (depending on typhoon direction and speed) in June 2016.
10. 3-day TC intensity forecasts are made by forecaster’s comprehensive analysis mainly based on environmental fields, such as vertical wind shear, Sea Surface Temperature (SST), Tropical Cyclone Heat Potential (TCHP), a statistical TC intensity model, and a standard TC development curve of past TC cases. Deterministic NWP models of major centres are also referred. R50 is forecasted based on the TC analysis and CP-R50 development curve determined by TC size. The extension of 5-day TC intensity forecast is under development.
Table 3. TC Forecasts

	Parameter
	Issuance Time (UTC)
	Lead time (hours)

	Track (center position, radius of probability circle, direction and speed of movement)
	00, 06, 12, 18
	24, 48, 72, 96, 120

	Central pressure, Maximum sustained wind, R50 (50 kt radii), R30 (30 kt radii), Maximum gust wind speed
	00, 06, 12, 18
	24, 48, 72
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Annex B

Product List of RSMC Tokyo – Typhoon Centre

Products via GTS and AFTN

1. RSMC Tokyo issues bulletins on TC satellite image analysis in satellite report (SAREP) shortly after observation times, as well as, on TC forecasts up to 72 hours ahead and TC track forecasts up to 120 hours ahead about 50 minutes and 90 minutes after observation times via GTS and AFTN. The code forms of the bulletins are written in Annual Report on the Activities of the RSMC Tokyo – Typhoon Center (http://www.jma.go.jp/jma/jma-eng/jma-center/rsmc-hp-pub-eg/annualreport.html).

Table 1. Products of RSMC Tokyo via GTS and/or AFTN

	Products
	via
	WMO
header
	Frequency
	Contents

	SAREP
	GTS,
NTP website
	IUCC10 RJTD
	8 times/day
	Center position and its accuracy, Direction and speed of movement, Mean diameter of the overcast cloud, Apparent 24-hour change in intensity, Dvorak Intensity (CI, Final T, DT, MET, PT number), Cloud pattern type of DT number, Trend of past 24-hour change, Cloud picture type of PT number, Type of the final T-number

	RSMC Tropical Cyclone Best Track
	GTS,
RSMC website
	AXPQ20 RJTD
	
	Center position, Maximum sustained wind speed, Radii of wind areas over 50 and 30knots

	RSMC Tropical Cyclone
Advisory
	GTS,
RSMC website
	WTPQ20-25 RJTD
	8 times/day
	Center position, Direction and speed of movement, Maximum sustained wind speed (10-minute average), Maximum gust wind speed (analysis and forecast), Accuracy of determination of the center position, Radii of wind areas over 50 and 30 knots (analysis)

	RSMC Tropical Cyclone
Advisory for Five-day Track Forecast
	GTS,
RSMC website
	WTPQ50-55 RJTD
	4 times/day
	In addition to 72 hours forecast (same as WTPQ20-25), Center position, Direction and speed of movement for 96 and 120 hour forecasts

	RSMC Guidance for Forecast
	GTS
	FXPQ20-25 RJTD
	4 times/day
	Center position, Central pressure, Maximum sustained wind speed (Central pressure and Maximum sustained wind speed are given as deviations from those at the initial time)

	RSMC Prognostic Reasoning
	GTS,
NTP website
	WTPQ30-35 RJTD
	2 times/day
	General comments on the forecasting method, the synoptic situation of the subtropical ridge, the movement and intensity of the TC as well as relevant remarks.

	Tropical Cyclone Advisory
for SIGMET
	AFTN
	FKPQ30-35
RJTD
	4 times/day
	Center position, Maximum sustained wind speed (analysis and forecast), Direction and speed of movement, Central pressure
(analysis)


Products via JMA radio facsimile broadcast

2. Analysis and 24- and 48-hours Prognostic Charts of 850 hPa / 200 hPa Stream Line  have been distributed via JMA radio facsimile broadcast (JMH) twice a day at 00 and 12 UTC since 1994.

Products via Numerical Typhoon Prediction (NTP) website

3. The Centre has been operating the NTP website since October 2004 as its contribution to the WMO/ESCAP Typhoon Committee. Products available at the website along with the planned product are listed in the below table. 

Table 2. Products of RSMC Tokyo via NTP website

	Products
	Frequency
	Contents

	NWP Weather Map TC track guidance
	Twice/day
	Mean sea level pressure and 500 hPa Geopotential height (up to 72 hours at 00 TC, up to 168 hours at 12 UTC) of nine major NWP centers (BoM, MSC, CMA, DWD, KMA, UKMO, NCEP, ECMWF and JMA)

	TC track guidance
	4 times/day
	TC track guidance of nine deterministic NWP models (BoM, MSC, CMA, DWD, KMA, UKMO, NCEP, ECMWF and JMA) 

	Ensemble TC track guidance
	4 times/day
	Ensemble TC track guidance based on ensemble systems of ECMWF, UKMO, NCEP and JMA

	Ensemble TC activity prediction
	Twice/day
	Two- and five-day Tropical Cyclone Activity Prediction Maps based on ensemble systems of ECMWF, UKMO, NCEP and JMA

	TC intensity guidance
	8 times/day
	Weighted consensus TC intensity estimates using the Dvorak technique and AMSU-A warm core intensity observation data

	EDA Analysis
	4 times/day
	Center position and its accuracy, T number

	Dvorak analysis logs
	4 times/day
	Detailed logs of Dvorak analysis, including Cloud Pattern, DT, MET, PT, Final-T and CI data

	Sea Surface Temperature
	once/day
	Sea Surface Temperature in the area of responsibility

	Tropical Cyclone Heat Potential
	once/day
	Tropical Cyclone Heat Potential in the area of responsibility

	Vertical Wind Shear
	4 times/day
	Vertical Wind Shear based on initial fields of the JMA’s global model

	Stream line
	4 times/day
	Stream line (850 hPa, 200 hPa) based on initial fields of the JMA’s global model

	Vorticity
	4 times/day
	Vorticity at 850 hPa based on initial fields of the JMA’s global model

	Divergence
	4 times/day
	Divergence at 200 hPa based on initial fields of the JMA’s global model

	Radar
	24 times/day
	Radar composite imagery produced from experimentally exchanged radar data

	Satellite Microwave Products
	24 times/day
	Microwave TC snapshot (37GHz(H,V,PCT), 89GHz(H,V,PCT), AMSU-based TC intensity(Central pressure, Maximum sustained wind)

	Storm Surge Forecasts
	4 times/day
	Storm surge distribution maps (up to 72 hours ahead), Time series storm surge forecasts (up to 72 hours ahead), 

Multi-scenario storm surge predictions (up to 72 hours ahead)

	Ocean Wave Height Forecasts
	once/day
	Ocean wave forecast maps and time series (up to 264 hours)

	Graphical Tropical Cyclone Advisory
for SIGMET
	4 times/day
	Center position, Maximum sustained wind speed, Direction and speed of movement, Central pressure, height and area of CB associated with a TC


Products via RSMC Tokyo – Typhoon Center website

7. The RSMC Tokyo – Typhoon Center website (http://www.jma.go.jp/jma/jma-eng/jma-center/rsmc-hp-pub-eg/RSMC_HP.htm) provides TC advisories on a real-time basis, as well as a variety of products such as TC best-track archive, RSMC Tokyo Technical Review, and Annual Report on the Activities of the RSMC Tokyo – Typhoon Center. 

8. The Centre has provided an experimental version of Common Alert Protocol (CAP), an international standard format for emergency alerting and public warning, profiles for TC advisories since November 2012 through the RSMC Tokyo website (http://www.jma.go.jp/jma/jma-eng/jma-center/rsmc-hp-pub-eg/cap-rsmctk.html).
