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INTRODUCTION

Marine Meteorology and Oceanography
occupy a global role, serving a wide range of
users, from international shipping, fishing and \\/
other met-ocean activities on the high seas, to \
the various activities which take place in
coastal and offshore areas and on the coast
itself. In preparation of analyses, synopses, forecasts

and warnings, knowledge is required of the
present state of the atmosphere and ocean.

The requirements for met-ocean forecast

and services are based on a consensus of the

ocean modelling, including wave model,

ocean circulation and coastal dynamics
model. | .
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WMO Guidelines For Marine Meteorological
Services

Supporting and enhancing National
Marine Weather Services

Marine Community

Quality

Management & NMHS Marine Services Relationships
Competency :

Centres for Centres for Centres for RSMC for
GDPFS W ') :
ave cean NWP

Tropical
modelling modelling Cyclones

Governance WWMIWS Committee
Regulations & WMO 558 + 471
Standards

WMO 9, Vol D

International

SOLAS Convention
agreements
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Modelling ( Research Vs Operational)

* High Performance Computing ( HPC) Research ' Operational
b MOdE"ing: Modnlllng

- Governing Equation; o ) / \Interpretatlon
- Scheme;

- Dynamics; Cycle ofForecast l
- Ocean And Atmospheric Interaction; System

* Observation:

* Equipment;

e Density; Observation

e  Historical Data Base;

Assessment Conflrmatlon

Badan Meteorologi Klimatologi dan Geofisika



OCEAN FORECAST SYSTEM

Ocean Waves Model Ocean Circulation Model
(wind, waves, swell) 5 N l(currents, sea temp., salinity)
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( Ocean Forecast System )
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Coastal Dynamic Model
(tide, sea level, coastal inundation)
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BMKG - OCEAN FORECAST SYSTEM
OFS)

RADAN METEOROLOGH KLIMATOLOG! BAN GEOF A Vahd COUTE JOL-10-0%
LT, Seretan Wave Hesght and Exrmitien - indnasia (ersad by GFR) Anatyan

Lg; COASTAL INUNDATION FORECASTING
‘IDEMONSTRATION PROJECT - lNDONESIA 4

- Current Deection

1. Significant Wave
2. Swell Wave
3. Surface Wind

1. Sea Current 1. Coastal Inundation

Surface to
. Sea Temperature EERNEE,

Salinity . Gl

NEXT PROJECT
Res: 3 Km
With Assimilation
Ensemble Model
1 hourtime step

EXISTING
Res: 9 Km

Without Assimilation
3 hourstime step
Forcing : GFS

Forcing : GFS, ECMWF, WRF




BMKG WAVE MODEL —Ina Waves
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configm::‘:ns — Spherical Multiple-Cell = 2x daily update 06
forced by GFS and grid used: of short to
WAVEWATCH il WRF; * Improved medium range Global
community model description of (T+0->10 day) models
(https://github.com/NOAA energy flows wave forecasts; based on
-EMC/WW3): operational around headlands » Hindcast models ‘refined’
at vn4.18-local; and islands to generate long grids
03 * Allows higher term past
resolution cells to climate;
JONSWAP bottom friction and be defined in areas
Battjes-Janssen shallow water of special interest

terms; the interaction between
these and ST4 needs review for

large waves in shallow water; —~=
Badan Meteorologi Klimatologi dan Geofisika .~



https://github.com/NOAA-EMC/WW3
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BMKG Wave Model Domain

RECENT WORK — Ocean Wave Model Global: 1° x 1° (lat/lon)
Ina-Waves ~ Asia — Austalia : 0.25° x 0.25° (lat/lon)
Indonesia Low Res : 0.125° x 0.125° (lat/lon)

WW3- Model Domain & Grid Resolution.

Indonesia High Res : 0.0625° x 0.0625° (lat/lon)
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Wave Model Qutput Visualization

& BMKG-OFS

BMKkG Ocean Forecast System

Pusat Meteorologi Maritim

Badan N i, Kli logi, dan G

- Ocean Forecast System (OFS)
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Significant Wave Height and Direction - Indonesia (forced by GFS)
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http://peta-maritim.bmkg.go.id/ofs-static

peta-maritim.bmkg.go.id/ofs/
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BMKG OFS : The Flow Chart
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Forecast

Create Maodel
Mlexh

Up to 3 Days forecast:
Surface, 5m, 10 m, 100 m, 250m

- Currents: speed, direction
- Sea temp: speed, direction
- Salinity

Model Configuration

Model Validation

Hindcast / Reanalysis:
Current, Sea Temp, and Salinity
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“““Fnd to End Coastal Inundation Forecast

System

Dashboard Early Warning System

~ *) Spaatial and Timeseries
.. *) Expertize by Forecaster
*) Impact base forecast

Output Model :

Inundation map

Water Level map / time - series
- ==+ Wave condition
Wind speed and direction
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Emergency Response

v" Vulnerability Assesstment Location :
District

@ v" Risk Assestment _ -,
v Impact Assestment wariing .
/ Badan Meteorologi N aeofisika




= OUTPUT OF INACIFS (Coastal Inundation

ing System)

g |
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)‘ Inundation warning

High Resolution and Coupled model
for Water Level, Surface Current,
Wave Height and Inundation.

Jnundation Category 1 - Alert has been Published
- Jakarta Raya has 1 city and 3 sub-districts affected

Detalled Alert >>
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Enchancing BMKG-OFS (2021 - 2023)
Coupled Atmospheric - Ocean Wave Ocean Model
(CAWO)
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With Data Assimilation (Altimetry)
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MARINE METEOROLOGICAL SYSTEM (MMS1)

A SYSTEM MANAGED FROM END-TO-END BY BMKG

DATA SOURCES

END-USER COMMUNITIES

Observation System

=3
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Drifter

S—
=1 . —

HF Coastal Profiling MODEL ON
Radars Float HPC
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Marine AWS Glider VALUE
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Forecasting Data DISSEMINATION
Models

HIGH TECHNOLOGICAL KEY FIGURES
jDARD 175 INSTRUMENTS

IN SITU NETWORK 100 Profilers & Drifters
DESIGN 40 Maritime Automatic Weather Stations

30 Vessel Automatic Weather Stations
2 HF Coastal Radar Systems
UNIQUE MODELING 3 Sub-surface gliders

1THIGH POWER COMPUTING

1.3 Petaflops
2 Petabytes

1 DISASTER
RECOVERY CENTER

COMPLETE PROCESSING
SYSTEM MANAGEMENT

VALUE CHAIN MANAGEMENT

MARITIME METEDROLOGICAL SYSTEM
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Development of Maritime Observation
Infrastructure Through MMS Project

EXISTING AND DEVELOPNMENT PLAN OF MARINE OBSERVATION INFRASTRUCTURE BMKG (2020-2024)
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MMS-1 Obs. location

DEVELOPMENT PLAN OF MARINE METEOROLOGICAL OBSERVATION INFRASTRUCTURE STR Il - MMS (2022-2023)
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JI. Angkasa 1 No.2 Kemayoran Jakarta Pusat, Indonesia

de www.bmkg.go.id
BMKG
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