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1. INTRODUCTION

Thed E UME T Sé&eliite Application Facilities (SASf0 are dedicated centres of excellence for the
processing of satellite data, and form an integral part of the distrifiuEed) ME T 3gplication
Ground Semend. This documentation is provided by the SAF on support to Nowcasting and Very
short range forecasting\WC SAF) The main objective of thHWC SAFis to provide, develop and
maintain software packages to be used with operational meteorologicatesaliatii for Nowcasting
applications. More information about the project can be found atNW& SAF webpage,
http:/Avww.nwcsaf.org

This document is applicable to theWC/GEOsoftware pakage forgeostationargatelltes.

1.1 SCOPE OF THE DOCUMENT

This document is thBUser Manua(UM) for the Wind Product Processor of the NWC/GEOftware
package N\WC/GEO-HRW, High Resolution Winds), which calculates Atmospheric Motion Vectors
and Trajectoriesonsidering:

1 Up to venchannels from MSG/SEVIRI imager: six 3 klaw resolutionvisible, water
vapour andnfrared channels (VIS06 0.63fn, VIS08 0.810mm, WV62 6.250nm, WV73
7.350mm, IR108 10.800m and IR120 12.000m), and the 1 km high resolution visible
channel (HRVIS @50mm).

1 Up to tree channels from GOBYIMAGER: two 4 km low resolution water vapour and
infrared channels (WV65 6.550m and IR107 10.700m), and the 1 km high resolution
visible channel (VISO7 0.65@m).

1 Up to sx channels from Himawai®/9/AHI image: four 2 kmlow resolutionwatervapour
andinfrared channels (WV62 6.2%0n, WV70 6.950mim, WV73 7.350rmm and IR112 11.200
nmm), one 1 km tyh resolutionvisible channel (VIS08 0.866m), and the 0.5 kmrery high
resolutionvisible channel (VIS06 0.64&m).

There is a commitment so that the adaptation of NWC/@&RW algorithm to the three geostationary
satellite series (MSG, GOHS$ and Himawar8/9) in NWC/GEO v2018 software package fully
validated. The corresponding validation results are shown in ¢heespondingfiScientific and
ValidationR e p o r t18§], afdés summarglsoin this document.

The adaptation of NWC/GEBIRW to GOESR satelliteseriesand the corresponding validation, not
committed for this versionis under way and will be delivereds a patch foNWC/GEO v2018
software package thughout the year 2019.

This User Manual describes the goal and implementaticdVWC/GEO-HRW algorithm, and a basic
description of its algorithm. It also provides information on the input data and tHengeswtput
data.
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1.2 SOFTWARE VERSION I DENTIFICATION

This document describes the algorithm implemented in the NWCG/BR® v6.0 (Product Id NWE
038) of the NWC/GEO v2018oftware package release.

1.3 IMPROVEMENTS FROM PRE VIOUS VERSIONS

The main improvementsleged toNWC/GEO-HRW v6.0 algorithm are the following ones:

1. The extension of NWC/GEGIRW algorithmfor the processingpf Himawari-8/9 satellite series.

2. The option to increase the spatial density of AMVs at low levels. This is done with a more
detailed evhation of the spatial density of low level tracers.

3. The i mpl e me Miked talcadation smméthash, fic onsi deri ng at the s
long time intervals, through which the tracking process is verified in short time intervals, but the
AMVs are cdculated considering displacements in long time intervals. This process is useful for
the calculation of MVs with high resolution images, and to improve the quality of the calculated
AMVs.

4. The cal cul Lonmmom Qualify Index withodt forecast o bé used by all AMV

production centres, as defined by the Alnterna
5. The autovalidation of NWC/GE®GIRW algorithm with respect to NWP model analysis or
forecast winds, including the cadeulaveloa afd

ndi fference with the NWP winds?o.



AMET

NWC SAF

_ Code: NWC/CDORIGEO/AEMETSCIUM/Wind
User Manual for the Wind product | |sse: 10 Date:21 January 2019
processorof the NWC/GEO: File: NWC-CDOP3GEO-AEMET-SCHUM-Wind_v1.0.doc
Science Part Page: 10/70

1.4 DEFINITIONS , ACRONYMS AND ABBREVI ATIONS

1.4.1. Definitions

4x4 big pixel matrix

4x4 big element matrix, in which pixels of a tracer candidate
classified at reduced resolution, defining three different buigs
classes (CLASS n)

Atmospheric Motion
Vector (AMV)

Horizontal wind calculated through the horizontal displacerbetweer
two Earth positions in twalifferent satellite images (defined asitial
imageandlater imagg, of asquare segment of n xpixels called tracer

Basic dataset

Set of tracers or AMVs, calculated with the basic or wide tracer
(with a default value of 24 x 24 pixels). Two kinds of Basic tracer
possible: wide basic tracers (with bright big pixels in the first andlg
pixel row or column) and narrow basic tracers (occurring otherwise

Bearing angle

Angle defined by the great circle connecting two locations on the E4

Best fit pressure level

Pressure levakihich minimizesthe vector difference betwedhne AMV
anda NWP reference wind, considering as reference wind the n
NWP wind profile or nearest Radiosounding wind profile, wittnaar
variation ofthe wind componentsetweerprofile levels

Big pixel

Each element of #4x4 big pixel matrix, in which pigls of atracer
candidateare classifiedat reduced resolutiondefining three differer
brightness classes (CLAS§ CLASS 1, CLASS P

Bright big pixel

Big pixel inside a big pixel matrix, in which at least a 70% of its pixe
brighterthan a given fontier (also called CLASS_2 big pixel)

Brightness value

Value for a given pixel of the N_Value matrices, characterized b
Normalized reflectance in the pixel for Visible channels and
Brightness temperature in the pixel in Infrared or Water vapbannel
and defined as an integer value ranging from 0O to 255

Clear air AMV

AMV defined through the horizontal displacement between two
positions in two different satellite images, of a tracer defined throl
specific humidity feature in water paur images

Closeness threshold

Minimum distancein lines and columnsallowed betweertwo tracer
locations

Cloud type Cloud type defined for each tracer or AMV with NWC/GED output
data, used for example to define which of the two calculated H
level s (cloud top, cloud base)
i nterpol ation height assignmen

Cloudy AMV AMV defined through the horizontal displacement between two §

positions in two different satellite images, of a tracer defined ¢ir@]
specific cloudiness feature in visible, infrared or water vapour image

Common Quality Index

Quality parameter, calculated with a setihtained Fortran modu
defined by EUMETSAT and NOAA/NESDIS, to be included as
without modifications by all MV algorithms, and useful for a comm
homogeneous use of AMVs calculated with different AMV algorithn

Consistency

Difference between an AMV and some other expected wind, quar
in probabilistic terms for the Quality Index calculation
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Coverage hle

Location in the initial image in which two consecutive failures in
definition of a tracer with Gradient method have occurred, so defin
location for the tracer search with the second method, T
characteristics method

Darkbig pixel

Big pixel inside a big pixel matrix, in whidless than a 30%f its pixels|
is brighter than a given frontiéalso called CLASS 0 big pixel)

Detailed dataset

Set of tracers or AMVs, calculated with the detailed or narrow t
scale (with a default value of 2212 pixels). Three kinds of Detail
tracers are possible: unrelated to a basic tracer, related to a wid
tracer, related to a narrow basic tracer

Distance factor

Formula used to define which AMVs contribute to the spatial
temporal consistencyests for a given AMV, and their correspond
contribution to the consistency test

Frontier A significant minimum in the N_Value matrix histogram for a gi
tracer candidate
Great circle Trajectory between two locations on the Earth surface, whicles

them considering the smallest possible distance

Haversine formula

Formula used to compute the great circle distance between two l0¢
on the Earth surface

IND_TOPO parameter

Value of the AMV Orographic flag parameter, calculated to detect
influence for a given Atmospheric Motion Vector

Initial image Satellite image in which tracers are defined with any of the two {
calculation methods (Gradient or Tracer characteristics), so definif
initial position in the AMV displacements

LAT C,LON_C Geographical coordinates of the tracking centre in the later ir
considering a given AMV

LAT _T,LON_T Geographical coordinates of the tracer centre in the initial in
considering a given AMV

Later image Satellite image in which tracers defd previously are tracked with al

of the two tracking methods (Euclidean distance or Cross correlg
defining the later positions in the AMV displacements

Main tracking centre

Tracking centre for a given tracer, which has the best possible Eug
distance/Cross correlation values

Maximum

brightness gradient

Location of the maximum brightness value gradient inside a t
candidate, to be defined as a tracer location with Gradient method

Maximum

optimisation distance

Maximum distanceén lines or columrs allowedbetweera coverage hol
used in the search of tracers with Tracer characteristics methbdhe
correspondindracer location

Mixed calculation method

Alternative method available for the calculation of AMVs
Trajectories with NWGEEO-HRW algorithm, through which the trad
tracking is evaluated considering shorter time intervals, andg
displacement is evaluated considering longer time intervals.

Neighbour AMV

AMV which is close enough to a given one in the current proce
cycle, used in the Quality spatial correlation test
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N_Value matrix

Normalized reflectances for Visible channels, or Brightness temper
for Infrared or Water vapour channels, for a given image in
processing region, defined as integer values rangiom O to 255.

Orographic flagdynamic) | Flag to show possible land influence in the previous positions of a
AMV. It is calculated after the static orographic flag procedure,
indicated through IND_TOPO values: 1,2,3,4,5,6.

Orographic flagstatic) Flag to show possible land influence in the position of a given A

Indicated through IND_TOPO values: 1,2,3,6.

Overall Quality Index

Final Quality Index, weighted sum of individual forecast, temporal
spatial consistency tests (not considetimginterscale consistency tes

Parallax correction

Correction of the apparent horizontal displacement of a feature
satellite image, dut its height over the Earth surface

Persistent tracer

Tracer related to AMVs calculated in the previous cyfde which the
tracer centre is the tracking centre of the AMV in the previous cycle

Pixel distance

Preliminary line and column separation in pixéstween the tracq
locations, before the readjustments made by the tracer selection mf

Pixel exclusbn matrix

Ensemble of pixels inside the processing region in which addil
tracers cannot be located

Predecessor AMV AMV in the previous processing cycle, whose tracking centre is ug
the tracer centre of a persistent tracer in the current progassile
Prior AMV AMV in the previous processing cycle close enough to a given AM

the current processing cycle, used in the Quality temporal correlatid

Quiality index QI)

Quality parameter used to define the quality of the generated AMV
Trajectories. It is based on spatial, temporal and forecast consi
against reference AMVs or the NWP wind forecast. Two kind
Quality indices are defined: with and without forecast (with and wit
the contribution of the consistency against theMWind forecast)

Quiality index threshold

Minimum value of the Quality index (with/without forecast) so that|
given AMV/Trajectory can be written in the output files

S (in CC computation)

Any pixel insidea tracking candidate

Secondary trackingentre

Tracking centre for agiven tracetr which doesnot hawe the bes
Euclidean distance or Cross correlation

Segment of the image

A set of contiguous pixels in a satellite image, defined by its siz¢
location

Single scale procedure

Tracer selection pomdure, for which only one scale of tracers
calculated

Starting location

Each a priori location of tracetisroughout thenitial image, inprinciple
uniformly covering thevhole processing region

Subpixel tracking

Tracking processing, through whidhe tracking centres in the la
image are located in a nameger location of the tracking area, &
which is calculated through second order interpolation of the Eucl
distance minima/Cross correlation maxima locations

T (in CC computation)

Any pixel inside a tracer
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TESO parameter

Orographic test parameter, detailing if the orographic flag coul
calculated for a given AMV, and the relative results in AMVs relate
the same tracer, to be added to the Quality TEST indicator

TEST parameter

Quality flag after the Quality control processing, detailing which qu
consistency tests were applied for a given AMV, and the relative r
of each quality consistency test for all AMVSs related to the same trg

Tracer

Square segment in the tial image with a fixed size (nxn pixels, call
tracer size), identified by the location of its centre, and considered
candidate for AMV calculation by any of the tracer calculation meth

Tracer candidate

Square segment in the initial image wélfixed size, where conditio
for tracer search using ATrace

Tracer continuity

Processing option in which part of the set of tracers in the cl
processing cycle is defined through the tracking centres of AMVWse
previous processing cycle

Tracer location

Pixel coordinates of a tracer centre (line and column) in the initial in

Tracer selection procedurg

Strategy to get a complete set of tracers throughout the desired re
the image. It consists of Rerations (2 methods) for the single sd
procedure; 4 iterations (2 methods, 2 scales) for the two scale proc

Tracer size Line/column dimension of a tracer. In NWC/GHERW algorithm, botH
dimensions are similar defining squateped tracers
Tracking Determination of the best matching square segment for a given tra

the initial image, with the sanlae and columrdimension, inside th
tracking area of a later image

Tracking area

Square segment in the later image containing the searalofeegiver
tracer, in which alpossible tracking candidates are located

Tracking candidate

Each square segment inside a tracking area of the later image,
evaluated for the tracking of a given tracer

Tracking centre

Best matching square segréor a given tracer, with the sarntire and
columndimension, inside the tracking area of a later image

Tracking centre location

For a tracking centre, pixel coordinates of its centre (line and colun
the later image

Trajectory

Path defining the idplacement of a specific tracer throughout sey
satellite images

Two scale procedure

Tracer selection process considering tracers with two different
sizes (Basic dataset and Detailed dataset, beindirtbeand columi
dimension of the secondtdaet half the dimension of the first dataset

Weighted location

Location different that the centre of the tracer in the initial image d
tracking centre in the later image, relating best the displacement
AMVs and Trajectories to the displacent of the part of the tracer wi
a largest contribution to the cross correlation.

Wind guess

NWP wind longitudinal and latitudinal components, through which
location of a smaller tracking area in the later image is defined
quicker processinglthough witha dependeay on the NWRwind

Tablel: List of Definitions
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1.4.2. Acronyms and Abbreviations

AMV Atmospheric Motion Vector

BUFR Binary Universal Form for the Representation of meteorological data
CDOP NWC SAF Continuous Delopment and Operations Phase

CDOP2 NWC SAF Second Continuous Development and Operations Phase
CDOP3 NWC SAF Third Continuous Development and Operations Phase
CIMSS NOAA/ UWbs Cooperative Institute
ECMWF European Catre for Medium Range Weather Forecasts

EUMETSAT European Organization for the Exploitation of Meteorological Satellites
GOES NOAAGs Geostationary Opersaiesi ona
HRVIS MSG HRVIS High Resolution Visible channel

I0OP NWC SAF Iritial Operations Phase

IR107, IR108, IR112,
IR120

GOESN 10.7um- MSG 10.8um Himawari8/9 11.2um
MSG 12.0um Infrared channels

IWWG International Winds Working Group

JMA Japan Meteorological Agency

MSG EUMET S AT 6 sat Shtend &ensration Satelkeries

NOAA Uni ted States6 National Oceanic

NWC/GEO NWC SAF Software Package for Geostationary satellites

NWC/GEOHRW NWC SAF Product Generation Element for the High Resolution Windq

NWCLIB NWC/GEOCommon Software Library

NWC SAF EUMETSATO6s Satellite Applicatio
Very short range forecasting

NWP Numerical Weather Prediction Model

SCI NWC SAF Scientific Report

SMR NWC SAF Software Modification Report

SPR NWC SAF Software Problem Report

SW Software

™ NWC/GEO Task Manager

uw Uni ted Statesd University of Wi

VIS06, VIS07, VIS08

MSG & Himawari8/9 0.6pum- GOESN 0.7um
- MSG & Himawart8/9 0.8um Visible channed

WMO

World Meteorological Organization

WV62, WV65, WV70,
WV73

MSG & Himawart8/9 6.2um- GOESN 6.5um - Himawari8/9 6.9um-
MSG & Himawart8/9 7.3um Water vapour chaneel

Table 2: List of Acronyms and Abbreviations
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2. HIGH RESOLUTION WIND S (GEO-HRW) DESCRIPTION

2.1 GOAL OF HIGH RESOLUTION WINDS (GEO-HRW) PRODUCT

The NWC SAF High Resolution WindNWC/GEO-HRW) product aims to provide, for near real

ti me met eor ol ogi cal a pAtrhospbesid Mtion ¥ectorsd e { AMMaB ) s et
fiTrajectorie® calculatedfrom EUMET SATO s Met eosat Second Gener g
Geostationary Operational Environmental Satellite series (GOES a n d JMAG&EI Hi maw
geostationary satellite sesigmags.

An AAt mospber VecMoto (AMV) is the horizont al di ¢
i n two sat éitd image iatsEgEage )(,A of sagmemjuafr enXin pi xel s
square segment is defined through a specific cloudiness feature in visitdeged or water vapour

i mages (andoudg AMVe pl bedt Ahrough a specific humidit
water vapour i mactpar @ir AM&ON)A. THajectorgda il se dt hie pat h def i
displacement of the same tracer througtseveral satellite images.

AMVs andTrajectories are calculated throughout all hours of the day, considering the displacement of
tracers found in up to seven MSG/SEVIRI channel images:

- The high resolution visible channel (HRVIS),
- Two |l ow resahdt@o®ect. 6iesmi bl e channels (VI SO06,
- Two |l ow resolution 10.8em and 12.0em infrarec

- Two |l ow resolution 6.2em and 7.3egm water vapoc
in up to three GOESI/IMAGER channel images:

- The hi gh r e¥sle channe (WISAT), 7 € m

- One |l ow resolution 10.7em infrared channel (1!

- One |l ow resolution 6.5egm water vapour <channel
or in up to six Himawar8/9/AHI channel images:

- Thewry high resolution6Q.6em visible channel

- Onelhighresolutiold. 8e m visi ble channel (VI S08) ,

- Onebwresoluton1.22 m i nfrared?,channel (I R1

- Threebw resol uti on 6g.n ewmt ebr. 9veanp oanVdV7EyhVe3Bn e | ( WV

The product includes pressure level information, which locates in the vertical dimémesicalculated
AMVs and Trajectories, and a quality control flagging, which gives an indication of its error in
probabilistic terms, with auxiliary indicators about how the product was determined.

It has been developed by AEMET in the framework of theMIEWSAT Satellite Application Facility
on support to Nowcasting and Very short range forecasting (NWC SAF). This product is useful in
Nowecasting applications, used in synergy with othéa daailable to the forecaster.

For example, in the watch and warnioigdangerous wind situations, in the monitoring of the general
flow, of low level convergence (when and where cumulus start to develop), of divergence at the top of
developed systems, or other cases of small scal@afion or wind singularities.

It can also be used in form of objectively derived fields, and assimilated in Numerical Weather
Prediction Models (together with many other data), as an input to Analysis, Nowcasting and Very
short range forecasting applications. The quality flags should baisefyl for these cases.

NWC/GEOHRW output is similar to other products calculating Atmospheric Motion Vectors: winds,
trajectories and related parameters are calculated with a level 2 of processing. No level 3 of processing
(as a grid interpolation orraeteorological analysis based NWC/GEGHRW output) is included
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2.2 OUTLINE OF THE ALGORI THM

As a whole, NWC SAF/High Resolution Winds algorithm (NWC/GHRW) is designed in a
modular way, so that it can be easy to handle and modify. The whole procedssritie following
steps:

1. Preprocessing:

A l1lncludes t he reading and geol ocati on of t
Normalized reflectances from MSG, GOBSor Himawari8/9 images, with their latitudes,
longitudes, satellite and solar angleand the reading of the NWP data and NWC/GEO product

outputs (CT, CTTH, CMIC) that are also going to be used in the NWC/BE® processing.

2. Processing:

A First, ftracerso are calculated in an Ainit:i
Tracer characteristics.

A Later, these Atracerso are Atrackedo in a
(Euclidean distance or Cross correlation), Wi
each AbABmespheri corBot(iAdWWsYeéctand ATrajectorie
considering the displacement between the posit
position of the corresponding Atracking centre

A The pressur e dTeajeaories s tefinectrroughné of two different methods
(ABrightness temperature interpolation methodbo
their vertical location in the atmosphere.

3. Postprocessing:

A A Quality controitwilthdEUMEITSATMEQuatd i s i mp
of the fABest AMVO considering the up to three
control check to eliminate wrong AMVs and Trajectories which are very different to those in their
vicinity.

A nAfiOrographic flago can also be calcul ated, v
AMVs and Trajectories affected by land influence.

The code was progressively developed WBOES, MFG and MSG satellite data. Examples with
MSG, GOESN and Himavari-8/9 satellite series are presented throughout the description of the
algorithm to illustrate the process.

Many of the options and coefficients are configurable t h e A-NRMCnmo@eEddnfiguration
f il ed,expaumad!lin detasl in Chapter 4.Bor example, the satellite channéts which AMVs
are to be extracted are defined by configurahble

In NWC/GEOHRW v6.0, he default configuration impliehi¢ use of consecutiienages(separated

by 10 minutes with Himawa#/9 seres,by 15 minutes with MSG series, and by 15 or 30 minutes

with GOESN series)or the definition and tracking ahetracers, and so for the calculation of AMVs.

An additional option for A R®pqgssibtk (Withcimages seagdcby wi t h
5 minutes)yNo @A Rapi d s c ahas beenm defired for pge iwiBDESN or Himawari8/9
satelliteseriedfor this release

— 3N
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2.2.1 Preprocessing

During the initialization process, next parameters are extracted for the selected region:

1. Normalizedreflectances for any MSGSOESN or Himawari8/9 visible channel to be usgd
brightness temperatures for any MS&BOESN or Himawart8/9 infrared or vater vapour channel
to be used radiances for MSG/IR108 and WV62, GORAR107 and WV65, Himawari
8M9/IR12 and WV62 channels for the default confi gt

2. Latitude and longitude, and solar and satellite zenith angle matrices for the satellite region to be
used (which are calculated by NWC/GEWCLIB library).

3. NWP temperatur@rofiles. NWP wind componenprofiles can also be extracted for thefrecast
consistency quality tedtfor the definition of the tracking area in the later image for the
calculation of validation statistics for the AMVs with NWC/GE®RW algorithm itself. NWP
geopotential profilecanalsobeextracted f t he 6éParall ax correctiond
@r o gr ap are aalcufatedaligpBthem are implemented in the default configuration.

4. NWC/GEO CT Cloud Type output fdhe previous slotand selectedegion in case the
Cloud typedé is calculated in the O6Brightness t
NWC/GEO CT Cloud Type andCTTH Cloud Top Temperature ar@ressureoutputs forthe
current slotands el ect ed r e gi height assignmert ens b 0 @ & QON/E/GROs e d .
CMIC Cloud Phase, Liquid Water Path and Ice Water Path outputs fourttest slot andelected
region, in case the Microphysics correction is to be used IgSIGE height assignment mettipd
The three last oneseaimplemented in the default configuration.

Only the satellite data for the requested channels and the NWP temperature profiles are strictly needed
for the calculation of AMVs and Trajectoriesll other data contribute to a higher number of AMVs
and Trajetories and a better quality of the output data

2.2.2 Tracer calculation

Two tracercomputation methods are appli€gkadient Tracer characteristic3 hey are used one after

the other in two differentracer selectios t r at egi es t hr ogigdloets ¢ dlee rgrgo ©
(whenone galeof tracer s i s tcwol csuclaaltedwh@gmiwocdiffedntreale®f o
tracers are calcul at ed:lineflahdeekemersize cd thefdetdileddraces | e d O ,
half the sizdghe one forfibasic tracerd.

Both methods calculate a tracer optimising its location around one dtaéingny locationsin the
image.In NWC/GEOGHRW v6.0 default configurationhé distance betweestarting locationgor
tracers related to low and very low ctsuis half the one for other cloud types to maximize the amount
of AMV s related to these cloud types (configured WMlBHERDENSITY _LOWTRACERS =1).

A resofragersizé h 0D 24 pi xel s i s smglecseate precdduia s( assaesde | i n
default option withconfigurable parameter CDEF0) for all types of tracersThe latitude and

longitude limits for calculation of AMVs and Trajectories can be specified with configurable
parameters LAT_MAX, LAT_MIN, LON_MAX, LON_MIN.A resolutionof 24 piel s f or t he 6
tracersd and demiledtracedsis propdsedrfor théiveo scale proceduée(when

configurable parameter CDEF1). A smaller region can beefined for the detailed scalavith

configurable parameters LAT_MAX_DET, LAT_MIN_BT, LON_MAX_DET, LON_MIN_DET.

With the default configuration, configured wWi@ALCULATE_TRAJECTORIES = 1the definition

of ntaocer loGations st arts at the 1 nt e ¢gracking tentne® /rceollautmend |tc
valid AMVs in the previousaund, when they are available. So, adddipersistent traceéds defined

and tracked in several images, and the progressive locations of the tracer throughout the time define
fiTrajectorie® . For this, i ¢conditissimpledby thes teacey methddased fdr thee
determination of the tracer in the dAinitial i mag
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2.2.3 Tracer tracking

The drackingdmethod seeks for the béatjustmententréof a tracer computeith a previousmage,
over a lager portion on the following imagetér a ¢ k i )pgrformingeagigel by pixel comparison
inside a segment ofhe same sizg tdacking candidate,)repeatedly moving this segment over the
tracking areauntil the best candidates are fouRdr this oneof next algorithms is used:

- Euclidean distancéconfigured with TRACKING = LP), where the sum LB EBf B
calculated considering theisible normalizedreflectance/infrared or water vapoubrightness
temperature of all tracer (T) and tracking camtéhte (S) pixels at correlative locations. The best
locations are defined through the minimum values of the sum LP

- Cross correlation(configured with TRACKING = CC, default value), that computes the
correlation CG=Cowrg/(st.ss) wh®0r ei s0 trH deviatianamrdo& of the variance and
6Covb6 is the covariance between the tracer and
through the maximum values of the correlation;,CC

To increase the speed of GEHRW algorithm, he tratking area agredcan be locatedt the position
of the tracer which is forecast for the later imégethe NWPwind, if so defined with configurable
parameter WIND_GUESS = 1. Nevertheled8yYC/GEOG-HRW algorithm has been optimized not to
use tlis as default optionto redue the dependence of the algorithm from the NWP model.used

The line/column size in pixels o f ttréaicking @rea is calculated so that it is able to detect
displacements of the tracer af least272 km/h in any direction (value of configurable paeger
MINSPEED_DETECTION), when the wind guess is not used in the definition of the tracking area.
When the wind guess is used, this MINSPEED_DETECTION parameter is to be understood as the
minimum difference in speed with respect to that of the NWP wirdgthat the NWC/GEEBIRW
algorithm is able to detectUp to 3 dracking centredare retained for both tracking methods: the

absolute and 2 local best positioishe | i ne/ col umn and | attiackibgde/ | on ¢
centre$ i n t he id$ refinedras defaudt gmionwith second order interpolatiomwith

USE_SUBPIXELTRACKING = 1.

For this calculation,n NWC/GEGHRW v6.0, adparallax correctiodof the latitude and longitude

values of the tracer and tracking centralsoused as default dpn through configurable parameter
USE_PARALLAXCORRECTION = 1. Thigparallax correctioficorrects the horizontal deviation in

the apparent position of the tracer/tracking centre due to its height over the Earth Jindageneral

effect of this is a verslight reduction in the AMV/Trajectory speed, more significant when at higher

levels of the atmosphere and when nearer to the edge of the Eartitdiséalculation of the wind
components considet he di spl acement a greaincgcl®twh ¢ h cdaveérsine sip o n d i
formulad This procedure takes into account the real #@aeh pixel was scanned, defined throtlyh

satellite input data files.

In NWC/GEGHRW v6.0, afimixed calculationmethod consideringshort andong time intervals of
images at the same time isalso available for the first timewith configurable parameter
MIXED_SCANNING =1,2 (not used as default optigrihrough which tracers are tracked considering
the minimum time interval possibldut corresponding AMVsand Trajectoriesare calculated
considering the displacemerits longer time intervals (defined by parameg8rOT_GAP= 2,3,4).

T h i nexedftalculatior is usefulto increag the quality ofthe AMVs calculated with high resolution
images and to improve the quality of all AM8/This is caused bthe smaller changes in the features
evaluating the trackinmn shorter time intervals (and slee smaller possibilities forwarong tracking),
and the smaller problems with the spatial resolution evaluating displacements in longetetinads.

For t he AMVs mixedlcadulatidn metbad,t hli &t ifit u d,espeedrand ditectiong i t u d €
are calculated considering the first and final location of the tracer only. Other parameters are
calculated considering the mean value ofggheameter for all corresponding intermediate AMVs (the

tracer size, the satellite zenith angle, the correlation, the temperature and height, the pressure values,
the liquid/ice water path). All other parameters are calculated considering the valuepafrémaéter

for the last intermediate AMV only (quality parameters and all absolute categories like the cloud type).
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224 Hei ght as s i Brighimesstemperaturehntetpolation methodd

Operatively, t hi s traver trabkon@l This mettsd wds aviilabie én NWBGEO- 6

HRW algorithm in all versions up to nowow it is only used wherso specifically defined with
configurable parameter DEFINEWITHCONTRIBUTIONS = 0, when the wind guess is used to define

the trackingareain the later image with anfigurable parameter WIND_GUESS = &r when
NWC/GEO-CT Cloud Type or NWGEEO-CTTH Cloud Top Temperature arRfessure outputs are

not available for the processing region for the

This height assignment method is onlyadable if a NWP temperature forecast with a minimum
number of NWP levels is provided (configurable parameter MIN_NWP_FOR_CALCULATION, with

a default value of 4). If the number of NWP temperature levels is smaller, the processing of
NWC/GEOHRW algorithmstops, without calculating any AMVs or Trajectories

The input for the height assignment is the corresponding brightness temperature for each one of the
infrared and water vapour channels; IRIghtness temperaturis used for the MSG visible
channels, R107 brightness temperature is used for the G@E@sible channels, and IR112
brightness temperature is used for the HimaB&ivisible channelA6 bas e t eanpadrnt atpur e 0
t e mp er a tsacaaleutatedawithghe corresponding brightness tempereduA temperature to

pressure conversion is then inferred with these two values and theéiWgBraturdorecast.

After this, with configurable parameter USE_CLOUDTYPRH,2 if NWC/GEO Cloud Type output

is availablefor the processingegion andmage br whichtracers were calculated is readto define

which of the two calculated presse v al ues (6base pressurtterbhe or o6t o
displacement defined by the Atmospheric Motion Vectoh e O6AIM&Xud typed i s calc
most common value of thWC/GEOCT Cloud Type inside the tracer, if its presence is at fast

times that of the second most common. If this condition is not fulfilled the valioesl_type= 21

(multiple cloud types), = 22 (multiple clear air types),=o23 (mixed cloudy/clear air types) are

assigned.

Some tracers aréhe eliminated depending onith(AMV c | ou d t y padiitechannkl they e
have been calculated with. These cases are identified in&lle eell in Table5, and are related to
cloud free tracers in the visible and infrared channels, fractional ¢lamdssomecloud types for
which the validation statistics are significantly worse.

In the rest of cases, the AMV pressure level is defined such as also shdablers. | f the 6AMV
cloud typdh a s not b e e n Baseapressute ait ® d¢ on shiededr ed f or al |
cloud types fBastprdsmuet er with the 6
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MSG channels HRVIS VIS06

VIS08 WV62 IR108
GOESN channels VISO7 WV65 IR107

Himawari8/9 channels VIS06 VIS08 WV62 WV70 IR112

1 Cloud free land

2 Cloud free sea

3 Land contaminated by snow/ice

4 Sea contaminated by ice

5 Very low cumulus/stratus

6 Low cumulus/stratus

7 Medium cumulus/stratus

8 High opaque cumulus/stratus

9 Very high opaque cumulus/stratus

10 Fractional clouds

11 High semitransp. thin clouds Top Top Top

12 High semitransp. meanlythick clouds Top Top Top Top Top

13 High semitransp. thick clouds Base Base Base Base Base

14 High semitransp. above other clouds Base Base Base Top Top

15 High semitransp. above snow/ice Base | Base | Base | Top Top

21 Multiple cloud types Base Base Base Base Base

22 Multiple clear air types Top Top Top

23 Mixed cloudy/clear air types Base Base Base Base Base
Table5: AMVf i | t er i ng AM¥d lad iedd ttyopadheamdd each <chai
and consideration of the Otop pressurebd
the Brightness temperature interpolation height assignment method for the valid cases
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Code: NWC/CDOR/GEO/AEMETSCI/UM/Wind

225 Hei ght assignment with O6CCC met hodd

&CCC method- Cross Correlation Contribution metiiod h e i g ht isaimpeiregptadnvetm t
configurable parameters TRACKING=CC and DEFINEWITHCONTRIBUTIONSH1is run after

the Atrackingo pr oc e s sallsawlitedseds.The method wasdewtlepedaby | t 0 p
Régis Bordeand Ryo Oyaman 2008,and is fully documeted inthePaper A A direct [
feature tracking and height assignment of operat

It requires the use dalCross correlatiomas Tracking method, and the calculationNWC/GEO CT
Cloud type and CTTHCloud Top Temperature amtesurefor the selected region and slot before the
running of GEO-HRW product.

It has also the advantage of including in the height assignment all procedures included BEQVC/
CTTH product forthe Cloud pressure calculatiomhich are common methods usleg other AMV
producersincluding:

Opaque cloud top pressure retrieval from Window h@rBand 12.0rm brightness temperatures,
with simulation of radiances with RTTQ¥nd abilityof thermal inversion processing.

Semitransparent cloud top pressure realiewith Radiance ratioing technique arwdater
vapour/infrared windovintercept method, considering &1, 7.3nm and 13.4mm channels.

It defines the@AMV pressuréandd A M¥émperaturg considering only th@ressureand temperature
of the pixels contbuting most to théCross correlatioBbetween théiracebin thefinitial imageand

thedracking centréin thefifinal image .

For t hparal contribuéon to the correlatiofCGC;) from each pixel insidethé t r acer 6 and
drackingcentréi s defined with the following formul a, (.
0t r ac ki Mpac e nbiightesds daluédor each pixelTu/Su are the mean valugs:/ss the
standard deviati ons o fNUM is ¢he taiab mumkgehdf ppbels mside thd u e s 6,
Otracer 6 or C&t=(Tal cTKi(Shidu) ENUMISHSse 0 :

A

separate treat menWateoVapodr€Ck a u d w iiAuged cthdsdadt 6

onesdefined as those AMVs calculated withater vapur channelsf o r w h iCortelationh e 6
contribution sumd ©Car himpixgédhan fdr the graufhoéClogdy pixel§ o f
considering all pixels inside the tracer for which tibial contribution to theorrelation is positive

INthe6 Cl oudy, aBBCLO prPecdualue isc al cul at ettackihgeentréde ac h 6
considering the partial contribution to the correlation (CCij) and\M&C/GEO CTTHCloud top

pressure (CTPij) with formulald= E( CCi j LCTPi j ) / E CConjybrighEpixels t he c ¢
(in visible cases) or cold pixels (in infrared case#h valid CTPij valus (corresponding to

cloudy, nonfractional cloud typs), and with CCij over a threshold (the mean correlation
contribution or else zero) are considerAdsimilar calculation is done for thé C Ct€mperature

Tccdhandd C CheightHceccOvalues (this one inthec a s e o f parsllex corfectidd hirke 6

6 C Cdbud typeCtcccd valueis calculated as the one with the highesal contribution to the

correlation

A 6 C Cplessure errogPcccOvaluei s al so ¢ al tacdingcertrdd fvot hea bk 6or
PRce= 8 ( BilCTRY) | B C €ccd), useful as a new Quality control parameter for the output

AMVs. A maximum pressure error can be defined with configurable parameter
MAXPRESSUREERROR yith default value 150 hPa).

Here t is clear that 6CCC methodd offers a dire
given for GEGHRW Cloudy AMVs and Trajectories, and those given to the Cloud tops by
NWC/GEO CTTH product. It also defines @ear correspondence between the elements
considered for the pressure level calculations, and the real cloud features observed in the satellite
images.

Nevertheless, several studies in 2014 (Peter Lean et al. [RD.21], A.HeriGadagcal &
N.Bormann [RD22], K.Salonen & N.Bormann [RD.23]), suggest that AMVs would better be
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related to a pressure level lower than the Cloud top.Apirgcal relationship has been found to

exi st bet ween the Adifference betweendande AMV

the AMV best fit ¢€E€E®uidice svatdr gathwlue) so that a dorrecttore
for thed C Cpeessurérelated to the Cloud depttan be defined.

So, wi tidquidicéeOnater path WP/IWP:cH values obtained with similar formula& the
previous ones fragking certredearréciionsen the hCaCpBessudcccOvalues

are obtainedas functions otheseparametersconsideringa yearly tuning period between July
2010 and June 2011 in the European and Mediterramgaonifor MSG satellites, and a four
monthtuning periodbetweernNovember 2017 and February 2Gh&he China/Korea/Japaregion

for Himawari8/9 satellites, usindgradiosounding winds as reference for the best fit |eMet
correction tables are availablen t he AAl gorithm Theoretical
product processor of the NWC/ GEOO [ AD. 14].

The correctionscause an improvement in all Validation parameters, and are implemented as

default option with MSG and Himawar8/9 satellites with configiable parameter
USE_MICROPHYSICS = 2Znot with GOESN satellite series because of the lack of NWC/CMIC
product with ths satelliteseries.

The user has necessarily to run all N\@EO Cloud products (CMA, CT, CTTH, CMIC) so that
all this process can be agtted. If NWCGGEO CMIC product output is not available but the other

B a

ones are, GEBIRWrusi CCC met hod height assignment withol

- In the dVater vapour clear air AMMsno CTPij pressure valuexist logicallyfrom NWC/GEO

CTTH output for the clear air pixels. Because of this, the Brightness temperature from the
corresponding channel (BTij) is used instead, considering only the pixels whose brightness
temperature is colder than the thresholddACC t emper at ur @dis@owalso er r or
calculated considering a formula similar to the one used in the previous chapter for the pressure
err odecsd( PTiBT?) / FTTcd).

With these data, three different temperature values are definaexp formulas: Tcc + @d
Tcee, Teee- 0 Bce For each one of these values, a temperature to pressure conversion is obtained

through interpolation to the NWP temperature forecast, giving three pressure valtgsx P
(related to Tcc +  gd), Pecc (related to Feo) and Rcewin (related to Eec - P Eed). Peccis

defined as the O6CCC Pressurcec=\Radul eRecoviv]/@is t he ¢
defined as the O6CCC Pressur e(onlyinrcases forahicha 6 f or
verticd continuousr educti on or increase of temperature i
Pressure valued or the 6CCC Pressure er.ror val

With configurable parameter DEFPOSWITHCONTRIBUTIONS = 1 (which is #faudt option), the
location of the AMVfeaturein both initial and final images ialsodefined not as the tracer/tracking
centre but as the weighted position displacement defined with the similar formulae (vyhemd X;
correspond to the line andlaon position of each pixel):

Xeece B (i©X) | BCC  Yeec= B (©¥¢) | BCC

With this relocation of the AMV, its position is related to the part of AMYV feature with largest
contribution to the correlation When trajectories are defined (with configble parameter
CALCULATE_TRAJECTORIES = 1), tracking consecutively during several slots the same tracer,
this relocation of the AMV position is only calculated for the first AMV in the trajectory and keeps the
same value during all the time the trajectisralive, to avoid discontinuities in its positioning.
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2.2.6 Postprocessing: Quality control and Choice of the best wind

The Quality Indicatod method developed by EUMETSATK.Holmlund, 1998 [RD.15], and
implementedin general in all AMV production centress used hereThis method assigns a
guantitative flag @Quality Index(Q1)§ ranging from @6 to 100%) to any Atmospheric Motion Vector.

It is based on normalised functions fit to statistical properties in the behaviour AMitis. These
properties arerelated to the expected change of tABIVs considering: temporal consistency
(comparisonto winds in the previous slot at the same location and )legglatial consistency
(comparison to neighbour wisdn the same slot at the same location and )esaH consistency
relative to a background (NWP wind forecast interpolatethe same slot, in the saroeationand
level). For thedwo scale proceduée a n a dnteisdale teét ai s 6 ¢ o rndetailedeAMVS o r
derived from abasic scale tracéfcompared to the correspondirdgasic scale AMYj).

Severaltests are applied (direction, speed and vetmporal consistency testgector spatial and
forecast consistency teptgiving 5 different dndividual Q s their weighted sunprovides two
dverall Qsb (after two corrections affeciy respectively winds with very low speeahd low winds

with alow correlation betweemfrared and water vapowhannés): the@uality Index with forecaét

and the&uality Index without forecaét These fiQuality indexwith forecasb  oQualityi Index
without forecagi areused for the filtering of the AMV and Trajectory datde first one is used as
default option, through configurable parameter QI_THRESHOLD USEFORECAST = 1. The
fiQuality Index threshold f or tahce of am AMVpdr Trajectory as valid is defined by
configurable parameter QI_ THRESHOLD (with a default value of ,788d a minimum value of 1o

In spite of the common procedure in all AMV production centres,e experi ence in

t he

Winds Wok s h ohmashbwevershownt h at t he confQuglityrinditebon sofvert e

different for different AMV algorithms, and so a common homogeneous use for AMVs calculated
with different algorithms was not possible up to now.

Because of this, a&elfcontained Fortran module defined by EUMETSAT and NOAA/NESDIS
calculating a®Common Quality Index without forecdst was di stri buted by t

he

Wor king Groupd cochairs Steve Wanzong and R®gi s

assuch without modifications by all AMV algorithm$he use of thisCommon Quality IndeXin the

2018 AMV Intercomparison Studyo [RD.25] showed

different AMV algorithms, improving their statistical agreement.
This Common Quality Index without forecéshodule has been implemented in NWC/GERW

ve. 0, and the parameter is provided as an addit

The differences of thi€Common Quality Indedwith respect to the pwous ones are

It is only calculated for AMVs/Trajectories with at least two trajectory sectors.

For the fAspatial C 0 n s negbeun AMMO ties t © 0o il de rt ehce.

itemporal consi priorAMYYy 1t elsa toe aliradctyry it Hoasidaied m

9 Four different tests are applied: direction, speed and vector difference tests for the temporal

consistency, and vector difference for the spatial consistency with a double contribution.

1 Itis not used for the filtering of AMVand Trajectories by NWC/GEBRW algorithm, so all
values between 1% and 100% are possible in the AMV/Trajectory output. For AMVs and
Trajectories for which it could not be cal

Despite tle Quality control, it is dtected sometimes that AMV has adirection orspeedcompletely
different tothe onesn its vicinity, without a clear justificationTo eliminate these AMVs, which can
be considered as errors, a function calootpthe speedand direction histograms rf@ll valid AMVs

in small areaxan berun: the &inal Control Check (activated as default option with configurable
parameter FINALCONTROLCHECK = 1)When any of the columns of thepeedor direction
histograms has only one element, it is excluded: tbk ia the same area of another AMV with
relatively similar velocities or directions is enough to consider it an error.

cul
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2.2.7 Postprocessing: Orographic flag

Topographic information is finally incorporatedMWC/GEOGHRW algorithm, which in combination

with NWPd at a, c a Orogumaphicflagds t @an d@&t ect and reject t hose

affected by land influence. The reasons for this land influence can be: AMVs associated to land

features incorrectly detected as cloud tracers; tracers blocke&tose flow is affected by mountain
ranges; tracers associated to lee wave clouds, with atmospheric stability near mountain ranges.

The procedureeadstwo topographianatriceswith representativéMinimum and Maximum Heights
(S_NWC_SFCMINand S_NWC_SFCN, located in$SAFNWC/import/Aux_data/Common
directory), which are then converted to tffaurface pressure levels corresponding to these Minimum
and Maximum Height$ considering NWP geopotential dai&ith these P_sfcmin/P_sfcmax values,
the éStatic orogaphic flagis calculated at the position of each tracer. dtssgble values are:

A Ind_topo=0 Thedrog r a p h i couldidt lze gadculated.

A Ind_topo=1 AMV wrongly located below the lowest representative pressure level (mainly due
to Microphysics correiions in theBAMV pressuré  v)a |l u e

A Ind_topo=2: Veryimportant orographic influencund in the current AMV position
A Ind_topo=3: Important orographic influenc®und in the current AMV position
A Ind_topo=6: No orographic influencéound in the currenAMV position

The dDynamic orographic flayis then calculated: values dind_top@ are modified to verify the
possibility of a previous in time orographic influengéis part only happens if Ind_topo = 6 and the
tracer is related to predecesgaviVs in previous slots. The value of Ind_topo = 6 is then modified
considering the next conditions:

A Ind_topo=0 The @AOrographic flagod could not be
A Ind_topo =4: Very important orographic influence found at a previous position of the AMV.

A Ind_topo =5: Important orographic influence found at a previous position of the AMV.

A Ind_topo =6: No orographic influence is found in anyrrentprevious position of thAMV.

With configurable parametddSE_TOPO = 1, the Orographic flag is calculated and incorubrat
the output file and AMVs with IND_TOPO = 1 are eliminated/ith USE_TOPO = 2 (which is the
default option), all AMVsand Trajectoriesvith any Orographic influence (i.e. with Ind_topo = 1 to 5)
are eliminated from the output files.
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2.2.8 Postprocesisg: Autovalidation of NWC/GEO-HRW algorithm

Considering requests from NWC SAF users, NWC/GHDN v6.0 calculatesfor the first time
validation statistics for the AMVs with the algorithm itself (using as reference NWP analysis or
forecastrectangular comptents of the windsuch as defined ifChapter 4.1 of this document,
interpolated to the AMV final location and level).

This is implemented with configurable parameter NWPVAL_STATISTICS = 1,2,3,4. Depending on
the values of this parameter, statistics fog thifferent layers and satellite channels are provided
separately or not. Please ché&tkapter 4.2 for more information on this parameter. The default option
(NWPVAL_STATISTICS = 2) provides statistics fail layers together and the different satellite
channels separately.

Thevalidationstatisticscan becalculated using NWP forecast winds in real time processes, and using
NWP forecast oanalysis winds in reprocessing processes. In the last case, the use of NWP analysis is
implemented with configurablparameter NWPVAL_ANALYSIS = 1 (which is not the default
option), and so, validation statistics will only be provided for the specific runs for which a NWP
analysis with the same date and time is available. When NWP forecast winds are used, the validation
statistics are provided for all runs of NWC/GEERW algorithm.

The validation statistics are calculated at the end of the processlifiWC/GEOHRW run, and the

results are written ithe running log of NWC/GE@RW, and also ira specific fileunder the ame

S NWC_HRVBTAT <satid>_<regionid>_ YYYYMMDD  T.txt in $SAFNWC/export/HRW
directory. Her e, Afsatido is the identifier of t
used, and foY Yiysdatvid é@hich statistics are providéehlidation statistics for all
outputsfrom the samelayare included in the same file).

The following content is added to this file each timewhkdation statistics are run: several lines with

the following format, showing the validation parameters mentione@hapter 5 ofthis document

(NC, SPD, NBIAS, NMVD, NRMSVD) fort h e considered A MV scal e i
BAS, DET) , AMV type ATTTTTO (defined (definedla®T AL, CL
ALL,HIG,MED,LOW) and satellitechannel for which AMVs have beecalculatedd CCCCC o
(defined as TOTAL,HRVIS,VIS06,VIS07,VIS08,IR107,IR108,IR112,WV062,WV069,WV073)e T

date and time of the NWC/GEBRW run,of t he @A model c oimtheipgeesssnd i on f i
if the validation statistics have been run against thWgPNanalysis or forexst winds (parameter
AGGGO, def i nedreatssspesifitd, FOR)

yyyy - mmddThh:mm:ssZ GEO - HRW 6.0 XXXXX [S] HRWDATE:YYYYMMDDTHHMMSSZ
HRWCONF:FFFFF.CFM NWREONE GGG ** AMV:BBBTTTTT CH:CCCCC LAYER:LLL
***NC: RRRRRRSPD[M/S]: SSS SS NBIAS:+T. TTT NMVDU. UUU NRMSVDV. VVV

The parameters shown here can be used by the NWC SAF user as an option for the quality monitoring
of the calculated NWC/GE®BIRW data. Two additional elements are available in the validation
procesof NWC/GEOHRW algorithm

1 The first one, activated with configurable parameter NWPVAL_NWPDIFFERENCE = 1
(i mpl emented as default option) calculates al
NWP reference windo. This fAVector dhaftheer ence
NWC SAF user is able to detect in which cases the AMV is very different to the NWP forecast
wind, and may be aware for example if a warning is needed in some specific region or
moment due to strong winds unforeseen by the NWP forecast.

1 The secondre, activated with configurable parameter NWPVAL_NWPBESTFITLEVEL =1
(i mpl emented al so as default option) calcul a
at the best (bdfinted by itsesmesdudirection amd/peebsdfd) i s A NWP mode
wind at the best fitinpreesdurcatl enelt@skanobe
assignment met hodo, to know in which cases 1
AMV pressure level defined for the AMVs and Trajectories, and the one sugdpstbd
NWP model reference.
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The calculation of théiNWP reference wind at the best fit pressure eweensists of two

steps: first, the model level with the smallest vector difference between the observation and
the model background wind is to be founchem, the minimum is calculated by using a
parabolic fit to the vector difference for this model level and the two neighbouring levels.

The calculation is based on the procedure defined by K.Salonen, J. Cotton, N.Bormann &
M.Forsythe at [RD.26], and is onlyefined at some specific circumstances, to avoid broad

best fit pressure values which are not very meaningfe minimum vector difference
between the observed and the NWP reference wind at best fit pressure level has to be less than
4 m/s, and the veot difference has to be greater than the minimum difference plus 2
m/soutside a band that encompasses the best fit pressure + 100hisPaay, only around a
40%50% of the AMVs have N&P mferéncennénd at tha bestdit f or
pressure heeld .
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2.3 DESCRIPTION OF HIGH RESOLUTION WINDS (GEO-HRW) OUTPUTS

One file for the single AMV scale, or two different files for two different AMV scales (related to
6Basi c AMVs/ Trajectoriesbéb, and to 6Detail ed A
configurable parameter CDET = 1), in form of BURR netCDFbulletins, are produced for each
processed region for every running slot. If AMVs/Trajectories have been calculated for several
channels, they are all included in the same bulletin.

Fourdifferent typesof outputs are possible for NWC/GEO High Resolution Winds, depending on the
value of configurable parameter OUTPUT_FORMAT his parameter is defined as a list of options
separated by commas, so that several options can be used at the same time. Bleeaptailzs are:

1. OUTPUT_FORMAT = NWC (default option): NWC/GEBRW output defined as two different
BUFR bulletins (for AMVs and Trajectories), related to the ones used as default option in all
previous versions of NWC/GEB&RW algorithm

2. OUTPUT_FORMAT = EW: NWC/GEOHRW output defined as one BUFR bulletin, whose
format was defined several years ago by the 0nl
been used for example for the EUMETSAT/MPEF (Meteosat Product Extraction Facility) AMVs.

This option pemits NWC SAF users to have a similar processing for the NWC/ERW/
outputs than for other AMV processing centres of the world.

3. OUTPUT_FORMAT = NET: NWC/GEEHRW output defined as one netCDF bulletin. This
option is available since NWC/GEBRW v5.0. twas equested during the A2
Wor kshopo and the fAConsolidated Report on 2010
(SAF/NWC/IOP/INM/MGT/2010US+WS).

Note An additional BUFRf or mat f or At mospheric Motion Vectol
310060 was approved by the World Meteorological Organization in November 2017. This new

BUFR format was to be implemented throughout the year 2018 as common format by all AMV
algorithms through an action def i n&€ansideningthihe Al ni
this new BUFR format had been included in NWC/GHRW v2018 algorithm.

However, the defined sequence wasamatepted by some usebecause itould not be usedith an
automatic frameworkA di f f er ent A3BO0FOMas Soechepu gropased by WMO to
correct the probleprbut in November 2018 it was not formally approved.

Considering this, f or 3100&€0 hasdbereedeattivatedi iIBNWE/BEOs e qu e nc
HRW v2018code and documentatio®nce the situation becomes clear ors, tiNWC/GEGHRW

v2018code wil be properly updated in the Spring 2019 (together with the patch for GO&ellite

series).
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2.3.1. HRW output as BUFR bulletins with NWC SAF specific format (AMVSs)

When OUTPUT_FORMAT = NW(Ca BUFR bulletin related to the ones used as default option in all
previous versions of NWC/GEBRW algorithmis written in$SAFNWC/export/HRW directory for

t he fVBBa snigd e A MMWvithstlee anenee& NWC_HRWVIND _<satid>_ <regionid> -

BS YYYYMMDDThhmmssZ.buffor f or t he f Dewitlathd nandeS RKWG/ HRAW a |l e O
WIND_<satid>_<regionid> -DS_YYYYMMDDThhmmssZ.buff as AMV output file. Here,
Asatido is the identifier of the satellite wuse
AYYYYMMDDThhmmssZo is the date and time of the i

The BUFRvariablesused for the writing offte AMVs considering this format (identifiedn A BUF R
| ocal v a r BOGOB0I2Ee 00008 2D 9. TXT in $SAFNWC/import/Aux_data/HRW
directory) areexplained inTable 6

These variables angartially based on BUFR Master Table number 0, Version nur@Beard have
some differences with the ones used for previous versions of NWCGHKFHB® algorithm, which is to
be taken into account by the NWC SAF users for the processing of the new BUFR output files.

To correctly define the BUFR bulletins, the user has tondethe Originating Centre of the
Information through configurable parameter BUFR_CENTRE_OR (with a default value of 214, which
is valid only for NWC SAF Headquarters in Madrid; numeric codes for other locations are available at
the AWMO Common Code Table-GO[RD.19)).

An additional fi B U F Rdentifed asD00080&1y 00H00 029096 . BXD Ifile i
$SAFNWC/import/Aux_data/HRW  directory) is also requested for the generation of the BUFR
files, but due to the fact that no specific sequences have iflentified for the processing, this
additional file is provided as an empty file.

Formally, several different BUFR messages with AMVs calculated for an only satellite channel, in
each case with an only Subset of up to 1000 AMVs, are included in this AMRRButput file.

For all variables used for the AMV output witie NWC SAF specific BUFR format:
A The first coDescipiocsdews the 0
A The second c oDescriptor Naméo.ws t he @

A The third column shows the p&dnametusred fiom ¢
identified through a Code Table).

A The fourth c oScalenthe nsfeoofvdecinals asedfin the codificatiohthe
parameterodo (where a valwue of 1 is wuselds for a
used fo a precision only up to the tens).

A The fifth column shows the fAReference, t he de

A The sixth column shows the fiNumberandséthebi t s u:
maximum value the parameter can have (for exanipleparameter 060203/Number of
available wind guess levels, the maximum value of the parameterlis227).
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Descriptor Name Units Scale Reference Number
of bits

001007 SATELLITE IDENTIFIER CODE TABLE 01007 0 0 10

001031 IDENTIFICATION OF CODE TABLE 01031 0 0 16
ORIGINATI NG/GENERATINGCENTRE

001032 GENERATING APPLICATION CODE TABLE 01032 0 0 8

002023 SATELLITE DERIVED WIND CODE TABLE 02023 0 0 4
COMPUTATION METHOD

002057 ORIGIN OF FIRST GUESS INFORMATION CODE TABLE 02057 0 0 4

002152 SATELLITE | NSTRUMENT USED IN DATA FLAG TABLE 02152 0 0 31
PROCESSING

002153 SATELLITE CHANNEL CENTRE Hz -8 0 26
FREQUENCY

002154 SATELLITE CHANNEL BAND WIDTH Hz -8 0 26

004001 YEAR YEAR 0 0 12

004002 MONTH MONTH 0 0 4

004003 DAY DAY 0 0 6

004004 HOUR HOUR 0 0 5

004005 MINUTE MINUTE 0 0 6

004025 TIME PERIOD OR DISPLACEMENT MINUTE 0 - 2048 12

005044 SATELLITE CYCLE NUMBER NUMERIC 0 0 11

033035 MANUAL/AUTOMATIC QALITY CONTROL CODE TABLE 33035 0 0 4

060000 SEGMENT SIZE AT NADIR IN X PIX 0 0 7
DIRECTION (PIXELS)

060001 SEGMENT SIZE AT NADIR IN Y PIX 0 0 7
DIRECTION (PIXELS)

139000 REPLICATION OPERATOR - 0 0 0
(39 VARIABLES TO BE REPLICATED)

031002 EXTENDED DELAYED DESRIPTOR NUMERIC 0 0 16
REPLICATION FACTOR
(NUMBER OF REPLICATIONS = WINDS)

060100 WIND SEQUENCE NUMBER NUMERIC 0 0 24

060101 PRIOR WIND SEQUENCE NUMBER NUMERIC 0 0 24

002028 SEGMENT SIZE AT NADIR IN X M -1 0 18
DIRECTION

002029 SEGMENT SIZE AT NADIR IN Y M -1 0 18
DIRECTION

002164 TRACER CORRELATION METHOD CODE TABLE 02164 0 0 3

005001 LATITUDE (HIGH ACCURACY) DEGREE 5 - 9000000 25

006001 LONGITUDE (HIGH ACCURACY) DEGREE 5 - 18000000 26

005011 LATITUDE INCREMENT (HIGH DEGREE 5 - 9000000 25
ACCURACY)

006011 LONGITUDE INCREMENT (HIGH DEGREE 5 - 18000000 26
ACCURACY)

007004 PRESSURE PA -1 0 14

011001 WIND DIRECTION DEGREE TRUE 0 0 9

011002 WIND SPEED M/S 1 0 12

012001 TEMPERATURE K 1 0 12

033007 PER CENT CONFIDENCE (WITH % 0 0 7
FORECAST TEST)

033007 PER CENT CONFIDENCE (WITHOUT % 0 0 7
FORECAST TEST)

033007 PER CENT CONFIDENCE (COMMON QI % 0 0 7
WITHOUT FORECAST TEST)

060104 TRACER TYPE CODE TABLE 60104 0 0 2

060103 HEIGHT ASSIGNMENT METHOD CODE TABLE 60103 0 0 4

060200 NUMBER OF WINDS COMPUTED FOR THE NUMERIC 0 0 3
TRACER

060201 CORRELATION TEST CODE TABLE 60201 0 0 3

060202 APPLIED QUALITY TESTS CODE TABLE 60202 0 0 11

060203 NUMBER OF AVAILABLE NWP WIND NUMERIC 0 0 7
GUESS LEVELS

060204 NUMBER OF PREDECESSOR WINDS NUMERIC 0 0 7

060205 OROGRAPHIC INDEX CODE TABLE 60205 0 0 3

060206 CLOUD TYPE (NWCSAF/GEO) CODE TABLE 60206 0 0 5

060207 AMV CHANNEL (WNCSAF/GEOQ) CODE TABLE 60207 0 0 5

060208 CORRELATION % 0 0 7

060209 PRESSURE ERROR PA -1 - 8000 14

060210 PRESSURE CORRECTION PA -1 - 8000 14
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Descriptor Name Units Scale Reference Number
of bits

060211 NWP WIND DIRECTION (AT AMV LEVEL) DEGREE TRUE 0 0 9

060212 NWP WIND SPEED (AT AMV LEVEL) M/S 1 0 12

060213 NWP WIND DIRECTION (AT BEST FIT DEGREE TRUE 0 0 9
LEVEL)

060214 NWP WIND SPEED (AT BEST FIT M/S 1 0 12
LEVEL)

060215 NWP WIND BEST FIT LEVEL PA -1 0 14

060216 DIRECTION DIFFERENCE WITH NWP DEGREE TRUE 0 0 9
WIND (AT AMV LEVEL)

060217 SPEED DIFFERENCE WITH NWP WIND M/S 1 0 12
(AT AMV LEVEL)

060218 DIRECTION DIFFERENCE WITH NWP DEGREE TRUE 0 0 9
WIND (AT BEST FIT LEVEL)

060219 SPEED DIFFERENCE WITH NWP WIND M/S 1 0 12
(ATBEST FITL EVEL)

060220 VALIDATION AGAINST NWP ANALYSIS CODE TABLE 60220 0 0 2

OR FORECAST
White entries: Fixed factors
Grey entries: Replicated factors

Table6: Variables used for thAMV output with the NWC SAF specific BUFR format

T h e enéraljcommon variable® in BUFR Master Table number 0, Version numi2&, are identified

with codes smaller than 60000. Their explanati o
for Classification of el ements and tabl eo, avail
The HhIlspaci fic var i-HRWIDbellstiosinthis tableNaw ¢hosE &ilD codes 60000
or higher. The Code Tables for these NWC/GHRW local specific variables are explained here

Descriptor Description

060103 Height assignment meak

ValuesOto3areel ated to O6Brightness temperature in
Valuesdt o 15 are related to 6CCC height assignm
Due to the actuahiplementation of HRW algorithnValue 2is neverused.

Possible values:

OCONWP i ntespaolgatTognpressure in Clear air AN
LONWP interpolation using Top pressure in (
36NWP interpolation using Base pressure in
4:6CCC method using | ower threshold and col d
56 CCC meubkong higher threshold and cold brg
6:0CCC method usi ng lbaghteéranchirnQbueysARS Witth undefinged phase d
7:6 CCC met higharthresheldagd coldright branch in GbudyAMV with undefined pas®
86CCC met hod wusi ng I/baghtéranchinCloueysAMY Wit ligaicpthas& o | d
996 CCC met higherthresheldagaold/brightbranchina&Cl oudy AMV wi t h
10 6 CCC muwith miordphysics correctionsinglower threshold and caldright branch inCloudy

AMV with liquid phas&

11: 6 CCC muwith miordphysics correctionsing higher threshold armbld/brightbranch inCloudy
AMV with liquid phasé

126 CCC met hod usi ng |bdaghtéranchtinharCewnAMVMth ice plthséc o | d

136 CCC met higherthresholdhagaold/bright branch in a Cloudy AMWith ice phasé

14 6 CCC muwith migrdphysics correctionsinglower threshold andold/bright branch in Cloudy
AMV with ice phasé

156 CCC muwith miordphysics correctionsing higher threshold arabld/bright branch in Cloud
AMV with ice phased.

060104

Type of tracer

Possible values:

OBasic tracero

1:6Detailed tracer related to a Narrow basic
26 Daitl ed tracer related to a Wide basic tra
336Det aitedntelhated to a Basic tracerd.
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Descriptor Description
060201 | Correlation test
Possible values:
0:6Wi nd not selected as the Best wyalduéor a t
1:6Wind not selected as the Best wind for a t
26Wind selected as the Best wind for a trace

36Wind selected as t hngthBBesdr rwd Inadt if @mr \aa lt U ealc .

060202 | Applied Quality tests:
For each one the next Quality flafSrographic flag, Forecast quality flag, Spatial quality flag, Temg
quality flag, Interscale quality flagnext possible values:
0c6Wind for whmdhng heualbirrestpest could not be
1.6Wind whose <corr esaleastd 21h6gvorge uhan for thg windecalculated $or
same tracer with the best quality test (in the orographic test, the orographic flag value is ablegmsts
| ower than for the wind calcul ated for the sa
20Wi nd whose corr espon@®6 woge tlhpn farlthie tvigd calcelatdd for tise sa
tracer with the best quality test (in the orographst, the orographic flag value is one unit lower than fo
wind calculated for the same tracer with the
Z6Wind with the best corredporcdilrg!| qqualdi tfyrt
060205 | Orographic index
Paossible values
The values of this parameter are between 0 a
chapter 2.7 of this document.
060206 | Cloud type associated to the tracer
Possible values:
The values of this parameter are betw 0 and 23, corresponding to thakined inTable 5 of this
document.
060207 | Flag indicatinghe satellitechannel used for the wind calculation
(Updated table for NWC/GE®IRW v2018).
Possible values:
2: MSGNIS06 or GOESN/VIS07 or Himawari8/9 VIS0
3: MSG/VIS08or Himawari8/9 VIS08
5: MSGHRVIS
10: MSG/WV062 or GOES®N/WV065 or Himawari8/9 WV062
11: Himawari8/9 WV070
122 MSGMV073 or Himawart8/9 WV073
16: MSG/R1080or GOESN/IR107 or Himawari8/9 IR112
17: MSG/R120
060220 | Validation against NW analysis or forecast

Possible values:
0:GEOHRW autovalidation statistics against
1:GEOHRW autovalidation statistics against
3: GEO-HRW autovalidation statistics not calculated.

jun 1 B 1

N
N

Table 7: Descriptioro f cfallo speci fi c | warail abvlag s @ bil re
$SAFNWC/import/Aux_data/HRW  /BO0000214 00000029096 .TXT

tt aeb | e
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2.3.2. HRW output as BUFR bulletins with NWC SAF specific format (Trajectories)

When OUTPUT_FORMAT = NWC, if the calculation of trajectories is at&d with configurable

parameter CALCULATE_TRAJECTORIES = 1 (which is the default option), a Trajectory BUFR

bulletin related to the ones used in previous versions of NWC/GEO software package is written under

the nameS_ NWC_HRWRAJ _<satid>_<regionid> - BS_YYYYMMDDThhmmssZ.bufr for

t he ASingl e or Basi & NWCcHRWE&AJ, <satid>_<rediohig&> n-a me
DS_YYYYMMDDThhmmssZ.bufrf or t he i De SRAFNWECxpattHBW @idectory.n

Agai n, fisatido is the i dent eiddntdigr of thé redioh esedsaad e | | i t
AYYYYMMDDYhhmmssZo is the date and time of the |

The BUFRvariablesused for the writing of th&rajectoriesconsidering thisire explained i able8.
They are also based ontheB UF R | oc al B0800G224H0000029@96.TXF dand the
ABUFR | ocal 86000 2400000 0RDIGITETO used in the previous chapter for the
AMYV output.

Again, these variables apartially based on BUFR Master Table number 0, Version nur@®eand
have some differences with the ones used for previous versions of NW&AGBDalgorithm, which
is to be taken into account by the NWC SAF users for the processing of the new BUFR output files.

As previously also seen, to correctly define the BUFRelink, the user has to define the Originating
Centre of the Information through configurable parameter BUFR_CENTRE_OR (with a default value
of 214, which is valid for NWC SAF Headquarters in Madrid; the numeric codes for other locations
are available ahe AWMO Common Code Table-@0 [RD.19]).

Formally, several different BUFR messages veithonly subset with one Trajectory each (with up to
24 Trajectory sectors in the trajectory), are included in this Trajectory BUFR output file.

The explanation ofthB ge ner al common variablesdo and Al ocal
of the Trajectory BUFR output, is equivalent to that for the AMV BUFR output in the previous
chapter.
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Descriptor Name Units Scale Reference Number
of bits

001007 SATELLITE | DENTIFIER CODE TABLE 01007 0 0 10

001031 IDENTIFICATION OF CODE TABLE 01031 0 0 16
ORIGINATING/GENERATING CENTRE

001032 GENERATING APPLICATION CODE TABLE 01032 0 0 8

002023 SATELLITE DERIVED WIND CODE TABLE 02023 0 0 4
COMPUTATION METHOD

002057 ORIGIN OF FIRST GUESS INFORMATION CODE TABLE 02057 0 0 4

002152 SATELLITE INSTRUMENT USED IN DATA FLAG TABLE 02152 0 0 31
PROCESSING

002153 SATELLITE CHANNEL CENTRE Hz -8 0 26
FREQUENCY

002154 SATELLITE CHANNEL BAND WIDTH Hz -8 0 26

004001 YEAR YEAR 0 0 12

004002 MONTH MONTH 0 0 4

004003 DAY DAY 0 0 6

004004 HOUR HOUR 0 0 5

004005 MINUTE MINUTE 0 0 6

004025 TIME PERIOD OR DISPLACEMENT MINUTE 0 - 2048 12

005044 SATELLITE CYCLE NUMBER NUMERIC 0 0 11

033035 MANUAL/AUTOMATIC QALITY CONTROL CODE TABLE 33035 0 0 4

060000 SEGMENT SIZE AT NADIR IN X PIX 0 0 7
DIRECTION (PIXELS)

060001 SEGMENT SIZE AT NADIR IN 'Y PIX 0 0 7
DIRECTION (PIXELS)

060102 TRAJECTORY SEQUENCE NUMBER NUMERIC 0 0 24

119000 REPLICATION OPERATOR - 0 0 0
(19 VARIABLES TO BE REPLICATED)

031002 EXTENDED DELAYED DESRIPTOR NUMERIC 0 0 16
REPLICATION FACTOR
(1 REPLICATION = 1 TRAJECTORY )

002164 TRACER CORRELATION METHOD CODE TABLE 02164 0 0 3

005001 LATITUDE (HIGH ACCURACY) DEGREE 5 - 9000000 25

006001 LONGITUDE (HIGH ACCURACY) DEGREE 5 -18000000 26

005011 LATITUDE INCREMENT (HIGH DEGREE 5 - 9000000 25
ACCURACY)

006011 LONGITUDE INCREMENT (HIGH DEGREE 5 -18000000 26
ACCURACY)

007004 PRESSURE PA -1 0 14

011001 WIND DIRECTION DEGREE TRUE 0 0 9

011002 WIND SPEED M/S 1 0 12

012001 TEMPERAURE K 1 0 12

033007 PER CENT CONFIDENCE (WITH % 0 0 7
FORECAST TEST)

033007 PER CENT CONFIDENCE (WITHOUT % 0 0 7
FORECAST TEST)

033007 PER CENT CONFIDENCE (COMMON QI % 0 0 7
WITHOUT FORECAST TEST)

060103 HEIGHT ASSIGNMENT METHOD CODE TABLE 60103 0 0 4

060205 OROGRAPHIC INDEX CODE TABLE 60205 0 0 3

060206 CLOUD TYPE (NWCSAF/GEQ) CODE TABLE 60206 0 0 5

060207 AMV CHANNEL (WNCSAF/GEO) CODE TABLE 60207 0 0 5

060208 CORRELATION % 0 0 7

060209 PRESSURE ERROR PA -1 - 8000 14

060210 PRESSURE CORRECTION PA -1 - 8000 14

White entries: Fixed factors
Grey entries: Replicated factors

Table 8: Variables used for the Trajectory output with the NWC SAF specific BUFR format
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2.3.3. HRW output as BUFR bulletins with the IWWG format (AMVS)

When OUTPUT_FORMAT = EUM, an MV BUFR bulletin equivalent to #&one defined previously

as common AMV output format by the Alnternati on:
production centres, and used for example by Meteosat Product Extraction Facilt§PEF in

EUMETSAT, is written under the names NWC_HRWINDEUM_ <satid> <regionid> -
BS_YYYYMMDDThhmmssZ.bufif or t he ASingl e or BaSsNWC HRWYV scal
WINDEUM_<satid>_b<regionid> -DS_YYYYMMDDThhmmssZ.bufff or t he HADet ai l e
s ¢ a line$&AFNWC/export/HRW directory . Again, isatido is the id
iregionido is the identifier of the region used
which the AMVs have been calculated.

The BUFRvariables used for theriting of the NWC/GEGHRW AMVs constderingthis format are
explainedin Table 9 with sane explanatios in red about how some variables are definieg
NWC/GEOHRW algorithm.

The variables are based BWFR Master Table number 0, Version numBeridentifiedi n fivar i abl
t a b BOBO®OOOO000 00029000.TXT and @A s e qu &MW@@00008000 29000.TXT

in $SAFNWC/import/Aux_data/HRW  directory). The AMV output is very similato the one

definedfor the previous version of NWC/GEBRW algorithm with some small changes related to

fimixed calculatiod pr oces s.

Again, b correctly define the BUFR bulletins, the user has to define the Originating Centre of the
Information through configurable parameter BUFR_CENTRE_OR (with a default value of 214, which
is valid for NWC SA- Headquarters in Madrid; the meric codes for other locations are available at
the WMO Common Code Table T[RD.19]).

Formally, several different BUFR messages with up to 100 subsetamwitmly AMV each, all of
them related to the same satellite channel, are included in this AM\RBWUBpuUL file.

This format is a kind a blend of the NWC SAF AMV and Trajectory BUFR specific formats, because
of including at the same time information related to the reference AMV to bearsgthe up to four
latest AMVs inthe NWC/GEOHRW trajectorywhich were used for the AMV calculation (when
fimixed calculatiod pr ocess was used)

It is recommended to use this option to write the NWC/GHWV output only when the main interest

is the assimilation of the AMVs in NWP models or other applicatibtogeaher with other AMV

outputs with an equivalent format (for exami&JMETSAT/MPEF AMVS). The main reason for this

is that part of the information calculated with the AMVs cannot be included using this format (the

ficl oud typedo, theofobebgriphicafluagdo, ot hal icnew p
time in NWC/GEGHRW-v6.0 related to the NWP model at the AMV level or the best fit level), and

so cannot be used operationalkor other uses, it is preferable to use any of the other alilab

formats, which provide more information.
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Descriptor | Name Units
INFORMATION RELATED TO THE AMV TO BE USED
001007 SATELLITE IDENTIFIER CODE TABLE 01007
001031 IDENTIFICATION OF ORIGINATING/GENERATING CENTRE CODE TABLE 01031
002020 SATELLITE CL ASSIFICATION CODE TABLE 02020
002028 SEGMENT SIZE AT NADIR IN X DIRECTION M
002029 SEGMENT SIZE AT NADIR IN Y DIRECTION M
004001 YEAR (f or the AMV to be used) YEAR
004002 MONTH( f or the AMV to be used) MONTH
004003 DAY (f or the AMV to be used) DAY
004004 HOUR( f or the AMV to be used) HOUR
004005 MINUTE ( f or the AMV to be used) MINUTE
004006 SECOND( f or the AMV to be used) SECOND
005001 LATITUDE (HIGH ACCURACY) (f orthe AMV to be used) DEGREE
006001 LONGITUDE (HIGH ACCURACY) (f orthe AMV  to be used) DEGREE
002152 SATELLITE INSTRUMENT DATA USED IN PROCESSING FLAG TABLE 02152
002023 SATELLITE DERIVED WIND COMPUTATION METHOD CODE TABLE 02023
007004 PRESSURE( f or the AMV to be used) PA
011001 WIND DIRECTION (f or the AMV to be used) DEQREE TRUE
011002 WIND SPEED ( f or the AMV to be used) M/S
002153 SATELLITE CHANNEL CENTRE FREQUENCY Hz
002154 SATELLITE CHANNEL BAND WIDTH Hz
012071 COLDEST CLUSTER TEMPERATURE ot used) K
002163 HEIGHT ASSIGNMENT METHOL f or the AMV to be used) CODE TABLE 02163
002164 TRACER CORRELATION METHODf or the AMV to be used) CODE TABLE 02164
008012 LAND/SEA QUALIFIER (not used) CODE TABLE 08012
007024 SATELLITE ZENITH ANGLE (f or the AMV to be used) DEGREE
002057 ORIGIN OF FIRST GUESS INFORMATION CODE TABLE 02057
INFORMATION RELATED TO TIME
008021 TIME SIGNIFICANCE (not used) CODE TABLE 08021
004001 YEAR (not used) YEAR
004002 MONTH(not used) MONTH
004003 DAY (not used) DAY
004004 HOUR (not used) HOUR
008021 TIME SIGNIFICANCE (t ime se ries) CODE TABLE 08021
004024 TIME PERIOD OR DISPLACEMENT (time between images used ) MINUTE
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Descriptor | Name [ Units
INFORMATION RELATED TO TRAJECTORY SECTORS ONLY IN CASE OF MIXED CALCULATION )
008021 TIME SIGNIFICANCE CODE TABLE 08021
(s tarting time for latest tr ajectory sector )
004004 HOUR HOUR
004005 MINUTE MINUTE
004006 SECOND SECOND
008021 TIME SIGNIFICANCE CODE TABLE 08021
(‘endi ng time for latest trajectory sector )
004004 HOUR HOUR
004005 MINUTE MINUTE
004006 SECOND SECOND
011001 WIND DIRECTION (f or latest trajectory sector ) DEGREE TRUE
011002 WIND SPEED (f or latest trajectory sector ) M/S
00802 1 TIME SIGNIFICANCE CODE TABLE 08021
(s tarting time for second latest trajectory sector )
004004 HOUR HOUR
004005 MINUTE MINUTE
004006 SECOND SECOND
008021 TIME SIGNIFICANCE CODE TABLE 08021
(ending time for second latest trajectory sector )
004004 HOUR HOUR
004005 MINUTE MINUTE
004006 SECOND SECOND
011001 WIND DIRECTION (f or second latest trajectory sector ) DEGREE TRE
011002 WIND SPEED (f or second latest trajectory sector ) M/S
008021 TIME SIGNIFICANCE CODE TABLE 08021
(starting time for third latest trajectory sector )
004004 HOUR HOUR
004005 MINUTE MINUTE
004006 SECOND SECOND
008021 TIME SIGNIFICANCE CODE TABLE 08021
(en ding time for third latest trajectory sector )
004004 HOUR HOUR
004005 MINUTE MINUTE
004006 SECOND SECOND
011001 WIND DIRECTION (f or third latest trajectory sector ) DEGREE TRUE
011002 WIND SPEED (f or third latest trajectory sector ) M/S
008021 TIME SIGNIFICANCE CODE TABLE 08021
(starting time for fourth latest trajectory sector )
004004 HOUR HOUR
004005 MINUTE MINUTE
004006 SECOND SECOND
008021 TIME SIGNIFICANCE CODE TABLE 08021
(ending time for fourth latest trajectory sector )
004004 HOUR HOUR
004005 MINUTE MINUTE
004006 SECOND SECOND
011001 WIND DIRECTION (for fourth latest trajectory sector ) DEGREE TRUE
011002 WIND SPEED (for fourth latest trajectory sector ) M/S
INFORMATEON RELATED TO HEIGHT ASSIGNMENT OF T AMV TO BE USED
002163 HEIGHT ASSIGNMENT METHOD(not used) CODE TABLE 02163
007004 PRESSURE(not used) PA
012001 TEMPERATUREIR TEMPERATUREnNot used) K
002163 HEIGHT ASSIGNMENT METHODOnNot used) CODE TABLE 02163
007004 PRESSURE(for the AMV to be used) PA
012001 TEMPERATUREIR TEMPERATUREfor the AMV to be used) K
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INFORMATEON RELATED TO HEIGHT ASSIGNMENT OF TRAJECTORY SECTGR(IN CASE OF MIXED CALCULATION )
002163 HEIGHT ASSIGNMENT METHODOnot used) CODE TABLE 02163
007004 PRESSURE(not used) PA
012001 TEMPERATUREIR TEMPERATUREnNot used) K
002163 HEIGHT ASSIGNMENT METHODOnNot used) CODE TABLE 02163
007004 PRESSURE(f or latest trajectory sector ) PA
012001 TEMPERATUREIR TEMPERAURE K
(f or latest trajec tory sector )
002163 HEIGHT ASSIGNMENT METHODOot used) CODE TABLE 02163
007004 PRESSURE(not used) PA
012001 TEMPERATUREIR TEMPERATUREot used) K
002163 HEIGHT ASSIGNMENT METHODOnot used) CODE TABLE 02163
007004 PRESSURE(f or second latest trajectory sector ) PA
012001 TEMPERATUREIR TEMPERATURE K
(f or second latest trajectory sector )
002163 HEIGHT ASSIGNMENT METHODOot used) CODE TABLE 02163
007004 PRESSURE(not used) PA
012001 TEMPERATUREIR TEMPERATUREnNOt used) K
002163 HEIGHT ASSIGNMENT METHOD(not used) CODE TABLE 02163
007004 PRESSURE(f or third latest trajectory sector ) PA
01200 1 TEMPERATUREIR TEMPERATURE K
(f or third latest trajectory sector )
002163 HEIGHT ASSIGNMENT METHODONot used) CODE TABLE 02163
00700 4 PRESSURE(not used) PA
012001 TEMPERATUREIR TEMPERATUREnNOt used) K
002163 HEIGHT ASSIGNMENT METHOONot used) CODE TABLE 02163
007004 PRESSURE(for fourth latest trajectory sector ) PA
012001 TEMPERATUREIR TEMPERATURE K
(for fourth latest t rajectory sector

INFORMATION RELATED TO QUALITY CONTROL BIT MAP, DEFINING VARIABLES AFFECTED BY QUALITY CONTROL

222000 QUALITY INFORMATION FOLLOWS -
236000 DEFINE BIT - MAP N
031031 DATA PRESENT INDICATOR (103 TIMES) FLAG TABLE 31031

(Descriptor repeated 103 times , with
A value of ZERO for 17th, 18th, 78th and 79th element,
affecting respectively the Wind direction, Wind speed,
Pressure and Temperature of the AMV to be used, and
a value of ONE for all other elements, unaffected).

INFORMATION RELATED TO QUALITY CONTROL

001031 IDENTIFICATION OF ORIGINATING/GENERATING CENTRE CODE TABLE 01031
(configurable parameter BUFR_CENTRE_OR)

001032 GENRATING APPLICATION (1=Q C USING FORECAST) CODE TABLE 01032

033007 PERCENTCONFIDENCE(for Wind direction of AMV to be used) %

033007 PERCENTCONFIDENCE(for ~ Wind speed of AMV to be used) %

033007 PERCENTCONFIDENCE(for  Pressure  of AMV to be used) %

033007 PERCENTCONFIDENCE(for  Temperature  of AMV to be used) %

222000 QUALITY INFORMATION FOLLOWS -

237000 REUSE PREVIQJSLY DEFINED BIT - MAP -

001031 IDENTIFICATION OF ORIGINATING/GENERATING CENTRE CODE TABLE 01031
(configurable parameter BUFR_CENTRE_OR)

001032 GENERATING APPLICATION (1 =QC USING FORECAST) CODE TABLE 01032

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for Wind direction of AMV to be used )

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for  Wind speed of AMV to be used)

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for  Pressure of AMV to be used)

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for Temperature of AMV to be used)

222000 QUALITY INFORMATION FOLLOWS -

237000 REUSE PREVOUSLY DEFINED BIT - MAP -

001031 IDENTIFICATION OF ORIGINATING/GENERATING CENTRE CODE TABLE 01031
(co nfigurable parameter BUFR_CENTRE_OR)

001032 GENERATING APPLICATION (1 =QC USING FORECAST) CODE TABLE 01032

033036 NOMINAL CONFIDENCE THRESHOLD %
(for Wind direction of AMV to be used)

033036 NOMINAL CONFIDENCE THRESHOLD %
(for  Wind speed of AMV to be used)

033036 NOMINAL CONFIDENCE THRESHOLD %
(for Pressure of AMV to be used)

033036 NOMINAL CONFIDENCE THRESHOLD %

(for Temperature of AMV to be used)
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222000 QUALITY INFORMATION FOLLOWS -

237000 REUE PREVIOUSLY DEFINED BIT - MAP -

001031 IDENTIFICATION OF ORIGINATING/GENERATI NG CENTRE CODE TABLE 01031
(configurable parameter BUFR_CENTRE_OR)

001032 GENERATING APPLICATION (2 =QC NOT USING FORECAST) CODE TABLE 01032

033036 PERCENTCONFIDENCE(for ~ Wind direction of AMV to be used) %

033036 PERCENTCONFIDENCE(for ~ Wind speed of AMV to be used) %

033036 PERCENTCONFIDENCE(for ~ Pressure  of AMV to be used) %

033036 PERCENTCONFIDENCE(for  Temperature  of AMV to be used) %

222000 QUALITY INFORMATION FOLLOWS -

237000 REUSE PREVIOUSLY DEFINED BIT - MAP -

001031 IDENTIFICATION OF ORIGINATING/GENERATING CENTRE CODE TABLE 01031
(configurable parameter BUFR_CENTRE_OR)

001032 GENERATING APPLICATION (2 =QC NOT USING FORECAST) CODE TABLE 01032

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for Wind direction of AMV to be used )

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for  Wind speed of AMV to be used)

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for Pressure of AMVtob e used)

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for Temperature of AMV to be used)

222000 QUALITY INFORMATION FOLLOWS -

237000 REUSE PREVIOUSLY DEFINED BIT - MAP -

001031 IDENTIFICATION OF ORIGINATING/GENERATING CE NTRE CODE TABLE 01031
(configurable parameter BUFR_CENTRE_OR)

001032 GENERATING APPLICATION (2 =QC NOT USING FORECAST) CODE TABLE 01032

033036 NOMINAL CONFIDENCE THRESHOLD %
(for Wind direction of AMV to be used)

033036 NOMINAL CONFIDENCE THRESH@L %
(for  Wind speed of AMV to be used)

033036 NOMINAL CONFIDENCE THRESHOLD %
(for  Pressure of AMV to be used)

033036 NOMINAL CONFIDENCE THRESHOLD %
(for Temperature of AMV to be used)

222000 QUALITY INFORMATION FOLLOWS -

237000 REUSE PREVIOUSLY DEFINED BIT - MAP -

001031 IDENTIFICATION OF ORIGINATING/GENERATI NG CENTRE CODE TABLE 01031
(configurable parameter BUFR_CENTRE_OR)

001032 GENERATING APPLICATION (4 =QC USING COMMON IWWG QI CODE TABLE 01032

033036 PERCENTCONFIDENCE(for Wind direct ion of AMV to be used) %

033036 PERCENTCONFIDENCE(for ~ Wind speed of AMV to be used) %

033036 PERCENTCONFIDENCE(for  Pressure  of AMV to be used) %

033036 PERCENTCONFIDENCE(for Temperature  of AMV to be used) %

222000 QUALITY INFORMATION FOLLOWS -

237000 REUSE PREVIOUSLY DEFINED BIT - MAP -

001031 IDENTIFICATION OF ORIGINATING/GENERATING CENTRE CODE TABLE 01031
(configurable parameter BUFR_CENTRE_OR)

001032 GENERATING APPLICATION (4 =QC USING COMMON IWWG QI CODE TABLE 01032

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for Wind direction of AMV to be used )

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for  Wind speed of AMV to be used)

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for  Pressure of AMV to be used)

033035 MANUALAUTOMATIC QUALITY CONTROL CODE TABLE 33035
(for Temperature of AMV to be used)

222000 QUALITY INFORMATION FOLLOWS -

237000 REUSE PREVIOUSLY DEFINED BIT - MAP -

001031 IDENTIFICATION OF ORIGINATING/GENERATING CENTRE CODE TABLE 01031
(co nfigurable parameter BUFR_CENTRE_OR)

001032 GENERATING APPLICATION (4 =QC USING COMMON IWWG QI CODE TABLE 01032

033036 NOMINAL CONFIDENCE THRESHOLD %
(for Wind direction of AMV to be used)

033036 NOMINAL CONFIDENCE THRESHOLD %
(for  Wind speed of AMV to be used)

033036 NOMINAL CONFIDENCE THRESHOLD %
(for Pressure of AMV to be used)

033036 NOMINAL CONFIDENCE THRESHOLD %
(for Temperature of AMV to be used)

Table 9: Variablesised for the AMV output with the IWWG BUFR format
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2.3.4. HRW output as netCDF bulletins

When OUTPUT_FORMAT = NET, an AMV and Trajectory netCDF output bulletin is written under

the names_ NWC_HRW _<satid>_<regionid> -BS_YYYYMMDDThhmmsszZ.n¢ f or t he A Si n
or Basi ¢ SsNCIHRW )<satide kregionid> -DS_YYYYMBDDThhmmssZ.nc (for

t he fADet aidSAFNWG/expoit/ltRW) d iirnect ory. Again, fdAsatido i
used, Aregionido is the identifier of the region
for which the AMVs have been calculated

The High level structure of the netCDF output for the NWC/GEO High Resolution Winds is shown in

Table D. It contains one series of data, containing all the AMVs/Trajectories derived for all satellite
channels in the corresponding run of NWC/GHRW algaithm. The dimension of the series of data

i s def iumbed of mysenfations XXXXX par amet er , which contains
calculated for the given run of NWC/GEERW algorithmf or A XXXXXd s.atellite ch

If configurable parameter CALCULATE RAJECTORIES = 1, the trajectories related to the
corresponding AMV scale are also included in this netCDF output file. Each trajectory contains
severalgroups, with the corresponding trajectory sectors.

In Table D, | abel AXXXX0 i s diffecentsatellitenchahnefs foewdichvAMYstandt h e
Trajectories are calculated:

T AHRVI So, AiVvI S060, AVI S080, il R1080, il R1200, i
T AVvI S060, Al R1070 eNrsatdllivwsetie8. 50 f or GOES
T AVvI S060, AVI S0820, TARYQAEBOO & WVDO WDsdtdlite sdriesr Hi ma
Parameter types Content
Types:
compound S egment / Structure to contain 1 Segment data
Segment(*)  Trajectory /I Structure to contain n Segment data
(1 Trajectory)
compound Whnd /I Struc  ture to contain 1 Data
(including AMV and Trajectory)
Variables
Wnd wind _XXXXX number_of_observations _XXXXXR // Wind data for channel XXXXX
Dimensions:
number_of observations _ XXXXX /I Number of AMVs  for channel XXXXX
Attrib  utes

Table D: High Level specificationf theNWC/GEGHRWnNetCDF output

The detailed structure of the netCDF output for the NWC/GEO High Resolution Winds and
Trajectories is shown iffable 11. The ABUFR Code Tablesod usfed are

this document. The list ofi Gmmon attributesd e s cr i bed i n t he fiDat a Ou |
NWC/ GEOO6 document [ AD.6] is also to be taken her
The | i st of common attributes descri bed in the

[AD.6] is also to be taken here intoaccoi nsi deri ng these ACommon attr
HRW product:

1 The "product_qualityi s médare Quality index{with/without forecast, depending on the value
of configurable parameteQ@l_ THRESHOLD_USEFORECAST of all AMVs written in the
nelCDF output file. This parameter gives an idea of mhean quality of all AMVs, defined as a
percentage valudrém 0% to D0%).

The fAproduct _compl eteness is the "percentage o
respet to the theoretical value of AMVs defined by the algorithm at all preliminary locations. This
parameter gives an idea of how many AMVs were successfully calculated, defined also as a
percentage value (from 0% to 100%).
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Parameter types Content

Types:

compound segment

/] Structure to contain 1 Trajectory Segment

float latitude

// Latitude (degree_north)

float longitude

/I Longitude (degree_east)

float latitude_increment

// Latitude Increment (degree_north)

float longitude_increment

//'Longi  tude Increment (degree_east)

float air_temperature

/] Air Temperature (K)

float air_pressure

/I Air Pressure (Pa)

float air_pressure_error

/I Air Pressure Error (Pa)

float air_pressure_correction

/] Air Pressure Correction (Pa)

float air_pre ssure_nwp_best_fit_level

/I Air Pressure NWP Model at Best Fit Level (Pa)

float wind_speed

/] Wind Speed (m/s)

float wind_from_direction // Wind Direction (from which wind is blowing) ( °)
unsigned byte quality_index_with_forecast /I Quality Index with Forecast Test (%, [0,100])

unsigned byte quality_index_without_forecast // Quality Index without Forecast Test (%, [0,100])

unsigned byte quality_index_ iwwg_value /" Quality Index with  common IWWG quality index (%, [0,100])
unsigned byte tra cer_correlation_method /] Tracer Correlation method (BUFR code table 002164)

unsigned byte tracer_type

/] Tracer Type (BUFR code table 060102)

unsigned byte height_assignment_method

/I Height Assignment Method (BUFR code table 060103)

unsigned byt e orographic_index

/] Orographic index (BUFR code table 060205)

unsigned byte cloud_type

/I NWC/GEO - Cloud Type (BUFR code table 060206)

unsigned byte correlation

1/ Correlation (%, [0,100])

compound wind

/I Structure to contain 1 AMV data

unsigned int wind_idx

/I Wind sequence Number

unsigned int previous_wind_idx

/] Prior wind sequence number

unsigned byte number_of_winds

/I Number of winds computed for the tracer

unsigned byte correlation_test

I/ Correlation test (BUFR code table 0 60201)

unsigned short quality_test

/I Applied Quality tests (BUFR code table 060202)

unsigned int segment_x

// Segment size at nadir in X direction (meters)

unsigned int segment_y

/] Segment size at nadir in Y direction (meters)

unsigned int se gment_Xx_pix

/' Segment size at nadir in X direction (pixels)

unsigned int segment_y_pix

// Segment size at nadir in Y direction (pixels)

float latitude

// Latitude (degree_north)

float longitude

/I Longitude (degree_east)

float latitude_increme nt

// Latitude increment (degree_north)

float longitude_increment

/I Longitude increment (degree_east)

float air_temperature

/I Air Temperature (K)

float air_pressure

/I Air Pressure (Pa)

float air_pressure_error

/I Air Pressure Error (Pa)

f loat air_pressure_correction

/] Air Pressure Correction (Pa)

float air_pressure_nwp_at_best_fit_level

/I Air Pressure NWP Model at Best Fit Level (Pa)

float wind_speed

/I Wind Speed (m/s)

float wind_from_direction /' Wind Direction (from which win d is blowing ) (°)
float wind_speed_nwp_at_amv_level /I Wind Speed of NWP Model at AMV Level (m/s)

float wind_from_direction_nwp_at_amv_level // Wind Direction of NWP Model at AMV Level ( °)

float wind_speed_nwp_at_best_fit_level /I Wind Speed of NW P Model at Best Fit Level (m/s)

float wind_from_direction_nwp_best_fit_level // Wind Direction of NWP Model at Best Fit Level ( °)
float wind_speed_difference_nwp_at_amv_level /I Wind Speed of Difference with NWP model (m/s)

float wind_from_directi on_difference_nwp_at_amv_level //' Wind Direction of Difference with NWP model ( °)
float wind_speed_difference_nwp_at_best_fit_level /I Wind Speed of Difference with NWPmodel best fit (m/s)
float wind_from_direction_difference_nwp_at_best_fit_level / /' Wind Direction of Difference with NWPmodel best fit (°)
unsigned byte quality_index_with_forecast // Quality Index with Forecast Test (%, [0,100])

unsigned byte quality_index_without_forecast /I Quality Index without Forecast Test (%, [0,100])

unsigned byte quality_index_ iwwg_value

/I Quality Index with common IWWG quality index (%, [0,100])

unsigned byte tracer_correlation_method

/] Tracer Correlation method (BUFR code table 002164)

unsigned byte tracer_type

/] Tracer Type (BUFR code tab le 060102)

unsigned byte height_assignment_method

/] Height Assignment Method (BUFR code table 060103)

unsigned byte orographic_index

/I Orographic index (BUFR code table 060205)

unsigned byte cloud_type /I NWC/GEO - Cloud Type (BUFR code table 0602 06)
unsigned byte correlation I/ Correlation (%, [0,100])
segment(*) trajectory /I Trajectory defined as a variable - length array

of Segment structures

Variables:
Whd wind_XXXXX( number_of_observations_XXXXX ) // Wind (AMV + Trajecto ry) data

Dimensions:
number_of_observations_XXXXX /I Number of AMVs for channel XXXXX

Attributes:
cycle i llite cycle number
first_guess // Origin of the first guess BUFR code table 025202)
long_name ANWC GEO High Resolution Wi ndso

manual_automatic_quality_control

/] Manual/automatic quality control ( BUFR code table 033035)

number_of_nwp_wind_levels

/I NWP wind levels used for processing

sensor_band_central_radiation_frequency

/I Satellite channel centre frequency (Hz)

sensor_band_central_radiation_width

/I Satellite channel band width (Hz)

sensor_band_identifier /] Satellite channel id
standard_name AAt mospheric windso
time_period // Time period between sat ellite images

validation_nwp_forecast_or_analysis

/I Validation NWP analysis/forecast ( BUFR code table 060220)

wind_computation_method

/I Satellite wind comp method (BUFR code table 002023)

Table 11: Detailedspecification of thiN\WC/GED-HRWnetCDF output
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2.3.5. Output data filterings

Severaloutput data filteringsare ircluded during GEO-HRW algorithmrunning which sometimes

depend on the value of several configurable parameters IBE@HRW model configuration file.

Theseconfigurableparameters are:

AMV_BANDS (default value HRVIS,VIS06,WV62,WV73,IR108 for MSG satellite series;
GOES satellite series; VIS06,WV62,WVAVV73,IR112 for
Himawari8/9 satellite serigswhich defines the channels for which AMVs and Trdjies are

VIS07,WV65,IR107 for

calculated.

Ql _THRESHOLD:

Qdadity indexetlsresholtifer thé& AMVs and Trajectories in the

output files. Depending on configurable parameter QI THRESHOLD USEFORECAST, the

fiQuality index with forecast(which is the default optiorgrt h @uality index without forecast

arerespectivelyused for the AMV filtering).

CLEARAI

output files (in the default option they are included).

RWI NDS:

Cledr aimvater vapbur AMME afr e t o

be

MAXPRESSUREERROR: defines thearimumfi A M Yressure errar(in hPa) allowed in the

out put

AMVs

a nd CCC heigkt assignmenten®etiiod whaesn bfe e n

ncl u

used

MIN_CORRELATION: defines the minimum correlation (as a percentage value) in the output

AMVs

on its value:
- With

and

Trajectongi@asrr avlhatni drmet Mmaaloi ngo
FINALFILTERING: defines several filterings in theutput AMVs and Trajectorigsdepending

FI NALFI L TE RMWogeessure |évdi filtéringedefified inTable R is

has b

implemented (in which the bdulayers for the different channels are eliminated; light blue

| ayers

are eliminated

only for HACI ear

air

AN

only eliminated if configurable parameter VERYLOWINFRAREDAMVS = 1, which is not
implemented as defaubption).

- Wi th

FI NALFILTERI NG >

defined inTable 6is additionally implemented.

- With
eliminated.

- With FINALFILT ERI

eliminated.

MSG sat.
GOESN sat.
Himawari-8/9 sat.
100199 hPa
200299 hRa

300399 hPa

400499 hPa
500599 hPa
600-699 hPa
700-799 hPa
800-899 hPa
900999 hPa

FI NALFI LTERI NG spatiaRqualitAfy s = wilt &

1 ( whAMY doud tygped filterieg d e f a u |

ar

NG =

Ashiiad quality fflded &

ar e

HRVIS  VIS06
VISO7

VIS06  VIS08

IR120 WV62
WV65

WV70 WV73

Table12: AMYV filtering related to the Height level and each satelitennel

é

addi

addit
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3. IMPLEMENTA TION OF NWC/GEO-HRW PRODUCT

Two main steps are identified. The user manually interacts with the NWC/GEO software package
during the installation step, and theWC/GEO-HRW execution step is automatically monitored by
the Task Manager (if real time environmiés selected).

3.1 NWC/GEO SOFTWARE PACKAGE INSTALLATION AND PRE PARATION

The right to use, copy or modify this software is in accordance with EUMET$@lity for the
NWC/GEOsoftware package.

Once the user has obtained the necessary permissions to dothelcaftware package, the software
installation procedure does not requareyspecial resources. It ignited to decompresand instalithe
NWC/GEO distribution files (gzip compressed tar fi# which successfully build the executable
(GEG HRWV 60 exeaitablefile), to be stored into thESAFNWC/bin directory.
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3.2 NWC/GEO-HRW EXECUTION STEP

The execution step is the processing of satellite images with NWCGHKFH®-v60 algorithm, in the
region defined by the user. The running scheduling relies on the Progrhifask Definition File.

This process consists in the running of the comnB®AFNWC/bin/NWC/GEG HRWv60 along

with the required parameters (required image time, Region configuration file and Model configuration
file) by the Task manager, in the followimgy:

GEGHRWV60 YYYY - MM DDTHH:MM:SSZ $SAFNWC/config/file.cfg $SAFNWC/config/file.cfm

1. Year (YYYY), month (MM), day (DD), hour (HH), minute (MM) and second (SS) parameters are
to be provided for the definition of the image time to be processed.

2. $SAFNWC/corfig/file.cfg is the Region configuration file, to be defined such as shown in
document [AD.5].
3. $SAFNWC/config/file.cfm is the Model configuration file, to be defined such as shown in

chapter 4.2 of this document. Three different default Model configuréitemare included in
NWC/GEO software package for the runninga#0G HRWv60 executable:

- safnwc_ HRW_MSG.cfm, to be used with MSG satellite s
AiRapid Scan modeo.

- safnwc_ HRW_GOESN.cfm, to be used with GOESN satellite data ifi No mi n a l scart
moded in the Continent al United States regio
of AMVs and Trajectories every 15 and 30 minutes respectively.

- safnwc_ HRW_HIMA.cfm , to be used with Himawal / 9 sat el |l ite data in
mod e with calculation of AMVs and Trajectories every 10 minugspectively.

Each configuration file is an ASCII file, so further modifications can be easily performed with a text
editor. The implementation of the running mode depends also on the esatefifiguration and the
correspondingSAFNWC/config/sat_conf_file used.

To have NWC/GE&Cloud Type, Cloud Top Temperature and Pressure and Cloud Microphysics
available for their use by NWC/GEBRW algorithm, it is also necessary to rGEG CMA V50,
GEQOCT-v40, GEOGCTTH V40 and GEGCMIC v20 executables beforeGEG HRWv60
executable for the same image and region.

The fARapid Scan moded with MSG satellite series
(ANati onal areaso), i f ruratbgetheNawWwtCal relav@ly smalleemvivoomest h a v e
was used for the installation of NWC/GEO software. With the time running constraint imposed by the

MSG fiRapid scan moded (5 minutes), these circums
availables at el | it e i mages. In a AContinent al areao i
products operatively in fARapid scan moded unl es:

could be verified for more information on this issue, related to d&€llite series.

Figures 1 to 3summarise how the tasks to generate the High Resolution Winds (NWGABED
are performed by the EG HRWVv60 executable
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(to AMVsit-dt to t) guality and selection)

* (from end of algorithm)
Figure 1: NWCGEO-HRW implementation: Part 1, Preprocessing @iV computation
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Figure 2: NWCGEO-HRW implementation: Part 2MV quality and selection









































































