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Atmospheric Motion Vectors Derivation Algorithm

*1 *1

HAYASHI Masahiro and SHIMOJI Kazuki

Abstract

Since 1978 the Meteorological Satellite Center (MSC) of the Japan Meteorological Agency (JMA) has
been producing Atmospheric Motion Vector (AMV) and disseminating it to national meteorological services
throughout the world. During that period of more than 30 years, many improvements have been made to the
AMYV derivation, such as the automatic computation of AMV to increase the spatial density of the derivation.
AMYV is now widely known as an essential meteorological satellite product. AMV is valuable observational
data for the Numerical Weather Prediction (NWP) model, particularly over regions where there are few
observations. Looking ahead, the imager in the next generation Himawari-8 weather satellite, scheduled to
come into operation in 2015, will be substantially upgraded with regard to spatial-temporal resolutions and
number of sensor channels in comparison with the MTSAT series. With these many upgrades to the
Himawari-8, satellite imager, it is expected that current MSC meteorological satellite products, including
AMV, will be improved in terms of their derivation algorithms. The objective of this report is to summarize
details regarding the current MTSAT-AMV, which forms the foundations for next generation AMV
development. Included in this report are details about selecting target points, the tracking process, and the
atitude specification for the current MTSAT-AMV as well as evaluation reports for it and points to consider

regarding AMV derivation.
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A4

AMV Atmospheric Motion Vectors

AS Automatic target cloud Selection

ATS Applications Technology Satellite

BIAS

BFL Best Fit Level LBF Level of Best Fit

BUFR Binary Universal Form for the Representation of meteorological data

CALIPSO Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observation

CcCC Cross Correlation Contribution

CGMS Co-ordination Group for Meteorological Satellite
CLA CLoud Analysis METEOSAT

CSR Clear Sky Radiance

DCDH

EBBT Equivalent Brightness Temperature of BlackBody

ECMWEF European Centre for Medium-Range Weather Forecast
ESOC/ESA European Space Operations Centre / European Space Agency

EUMETSAT European Organization for the Exploitation of Meteorological Satellites

FFT  Fast Fourier Transform
FGGE First GARP Global Experiment
FL Film loop LF
GARP  Global Atmospheric Research Program
GMS Geostationary Meteorological Satellite
GOES Geostationary Operational Environmental Satellite
135 GOES-WEST 75 GOES-EAST 2
GOS Global Observing System
GSM Global Spectral Model

GTS Global Telecommunication System
HRVIS High Resolution Visible MSG
IRW InfraRed Window

IWW  International Wind Workshop
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IWWG International Wind Working Group

IVH Inter-channel Vertical Heterogeneity
METEOSAT Meteorological Satellite

MM Man-Machine

MSG METEOSAT Second Generation METEOSAT
MTG METEOSAT Third Generation METEOSAT
MTSAT Multifunctional Transport Satellite

MVD  Mean Vector Difference

NCEP National Center for Environmental Prediction

NESDIS National Environmental Satellite, Data, and Information Service

NH  Northern Hemisphere

NOAA National Oceanic and Atmospheric Administration

RFF Recursive Filter Flag

RMSVD Root Mean Square Vector Difference

O-B  Observation minus Background

QC Quality Control

QI Quality Indicator EUMETSAT

SATOB SAT Observation SATOB

SCE SCEne analysis METEOSAT

SH  Southern Hemisphere

SMS Synchronous Meteorological Satellite 1970

TBB brightness Temperature of Black Body EBBT

TIROS Television Infrared Observation Satellite

TR  Topical Region

UKMO  United Kingdom Meteorological Office

UTC Coordinated Universal Time

UW-CIMSS  University of Wisconsin - Cooperative Institute for Meteorological Satellite
Studies

WMO  World Meteorological Organization

WWW  World Weather Watch
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