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Abstract — A marine environmental information system (MEIS) useful for optimal route planning of ships run-
ning in the ocean was developed. Utilizing the simulated marine environmental data produced by the European
Center for Medium-Range Weather Forecasts based on global environmental data observed by satellites, the
real-time forecast and long-term statistics of marine environments around planned and probable ship routes are
provided. The MEIS consists of a land-based data acquisition and analysis system(MEIS-Center) and a on-
board information display system(MEIS-Ship) for graphic description of marine information and optimal route
planning of ships. Also, it uses of satellite communication system for data transfer. The marine environmental
components of winds, waves, air pressures and storms are provided, in which winds are described by speed and
direction and waves are expressed in terms of height, direction and period for both of wind waves and swells.
The real-time information is characterized by 0.5° resolution, 10 day forecast in 6 hour interval and daily update.
The statistic information of monthly average and maximum value expected for a return period is featured by
1.5° resolution and based on 15 year database. The MEIS-Ship include an editing tool for route simulation and
the forecasting and statistic information on planned routes can be displayed in graph or table. The MEIS enables
for navigators to design an optimal navigational route that minimizes probable risk and operational cost.

Keywords: Marine environmental information(3l] %373 % K), Weather forecasting(7]-¢-J K1), Route plan-
ning(ZZA &), Digital ship(t]X|g¥h), Satellite communication($]J%-41)
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Table 1. ECMWF's marine environmental information available for ship routing service

Code Name Field description Units
229 SWH Significant wave height m

230 MWD Mean wave direction degrees
231 PP1D Peak period of 1d spectra ]

232 MWP Mean wave period s

233 CDWW Coefficient of drag with waves

234 SHWW Significant height of wind waves m

235 MDWW Mean direction of wind waves degrees
236 MPWW Mean period of wind waves S

237 SHPS Significant height of primary swell m

238 MDPS Mean direction of primary swell degrees
239 MPPS Mean period of primary swell s

240 SDHS Standard deviation wave height m

241 MU10 Mean of 10m wind speed ms’
242 MDWI Mean wind direction degrees
243 SDU Standard deviation 10m wind speed ms’
244 MSQS Mean square slope of waves

245 WIND Wind speed ms”
250 2DSP 2-D wave spectra m’s rad”
251 2DFD 2-D wave spectra(single direction, single frequency) m’s rad”
165 10U 10 metre U wind component ms’'
166 10V 10 metre V wind component ms’
134 SP Surface pressure Pa
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Fig. 6. Summary of marine environmental information at a spot location
and time.
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Fig. 5. Real-time forecasting table of marine environmental information at passing points on ship route.
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Fig. 7. Wind speed variation along the forecasting time at a spot location.
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