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1. Common formats

Our goal is provide self-describing formats to daalisplay and verification of the
nowcasts/forecasts in the Beijing 2008 Forecast@etnation Project (BOSFDP), and that
are broadly applicable within other organizatiomsduding the Bureau of Meteorology.

Two formats were chosen based on their flexibikigse of use, and free availability of
supporting libraries and information.

Network Common Data Form (NetCDF)will be used for grid-based nowcasts and short-
range forecasts. NetCDF is widely used in the wearadhd climate communities for array-
oriented data access. More information on NetCBRyall as the source library and
installation, are freely available from UCAR. See
http://www.unidata.ucar.edu/software/netcdf/

EXtensible Markup Language (XML) format will be used for point-, cell-, line-, aadea-
based nowcasts and short-range forecasts. XMLdileself-describing text files that are
flexible in nature and allow easy interface to widplay routines. XML is an internationally
recognized format that is conceptually similarite AXF format used in the Sydney 2000
FDP (S2K). For those new to XML a good tutorial tenfound on the W3Schools web site,
http://www.w3schools.com/xml/default.asp

The format specifications for BOBFDP are intentibnkept simple so as to be manageable
for everyone participating in the project. We anaee of activity within WMO to develop
XML standards for exchange of weather data (see
http://www.wmo.int/web/www/WDM/Metadata/WWMOCore_ \D-040916/index.htjrbut so
far there do not appear to be standards for weattjects such as thunderstorm cells.
Geographic Markup Language (GML) is overly comdi@xBO8FDP. Instead we have
modified and extended the Digital Weather XML (DWMbrmat used by the US National
Weather Service to describe point-based producitgatdkfrom the National Digital Forecast
Database (sdetp://www.weather.gov/xm)/

Sample data in each of these formats are provated ih this document. Sample data files
can also be downloaded frdip://ftp.bom.gov.au/anon/home/bmrc/eee/

2. File names

File names for output files should be descriptind anclude information on the system
producing the forecast, the nature of the procuud, the base (start) date and time of the
forecast. A new file should be generated whenevevaforecast or set of forecasts is
produced. All of the forecast projections (e.g. i, 20 min, etc.) originating at a given
base date and time should be included in a siiigleFfrobabilistic forecasts may produce a
separate file for each occurrence thresholds, greombine these forecasts into a single file
(see example in Appendix A). Some nowcasts mayatoeiagnosed cell or boundary
motion, in which case the forecasts need not béatpoutput since they can be easily
produced from the diagnosed motion.
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The template for file names is:
<systenr_<product > <YYYYMVDDhhmss>. <ext ensi on>
Some examples are:

cards_storm 20060117055500. xm
tifs_threat_20060124134500. xmi
steps_pop0l1 _20060114091500. nc

Table 1 and 2 list the system names and produ¢heiBO8FDP project.

Table 1. Nowcast system names

system Name Provider
autotifs automated TIFS| Bureau of Meteorology
banc Beijing-ANC Beijing Meteorological Bureau
cards CARDS Environment Canada
gr apes GRAPES China Academy of Meteorological Research
ni wot NIWOT National Center for Atmospheric Research
rai nfiel ds | rainfields Bureau of Meteorology
st eps STEPS Bureau of Meteorology
SWirls SWIRLS Hong Kong Observatory
tifs TIFS Bureau of Meteorology
. Bureau of Meteorology
titan TITAN (not in BOBFDP but used as input to TIFS
vdr as forecast VDRAS National Center for Atmospheric Research
Bureau of Meteorology
wdss WDSS (not in BOBFDP but used as input to TIFS

Table 2. Nowcast product descriptors (based on B&¥erification Plan)

Product Description Spatial type(s)
bdry convective boundary (e.g., AutoNowcaster) line

dewpt dewpoint temperature point, grid

I tng lightning area, grid

probability of precipitation exceeding specifiedeshold | point, grid

op, pop<m® | . _
Pop. Pop in mm hi* (ex.pop01)

qpf guantitative precipitation forecast point, grid
sevwx downburst / damaging winds, hail, mesocyclonerdddo | point, track
storm thunderstorm cells (e.g., WDSS, TIFS) track

t enp temperature point, grid

t hr eat threat area area

wi nd wind speed and direction point, grid

! Although rainfields will be used as verificatioatd for the precipitation nowcasts, we wish tofyetie
gridded radar rain accumulations against the gdatge

NowcastFormatSpecifications_v2.3.doc 2 25 August 2006



<YYYYMMDDhhmmss> gives the year (YYYY), month (MMylay (DD), hour (hh, 00-24),
minute (mm), and second (ss) in UTC of the stathefforecast (t=0). Use the format
extension "xml" for XML files and "nc" for netCDHés. The most recent files should be
copied to "latest" versions, e.q.,

cards_storm| at est. xm
tifs threat | atest.xnl
st eps_popOl1l_| at est. xni

Files should be delivered to:
<machi ne>: <pat h>/ <syst enp/ datefil es

(machine and path to be determined later in coasoitt with the Beijing Meteorological
Bureau) and the latest version written to:

<machi ne>: <pat h>/ <syst en®/ | oopfil es

3. Name conventions for metadata and data

Existing name conventions are used where posditday have been taken from the netCDF
documentation and the CF Standard Name Tédibtp:{/www.cgd.ucar.edu/cms/eaton/cf-
metadata/standard_name.htmvhich is recommended by UCAR for netCDF filesh@s
were adopted from the DWML specifications giventhyy National Weather Service. Most
of the variables relevant for storm cells and thezaas were not in the list of CF standard
names. Where possible we have borrowed or adapted nonventions from documented
radar-based nowcast systems including WDSS and, Bs®ell as the S2K FDP.

In the interest of the downstream display and ieation applications in BOBFDP we ask that
you please adhere to these name conventions atsdwimen writing netCDF and XML

output files, even if the same variable is callechsthing else in your system. We apologize
for the fact that some names use hyphens ("-")sante use underscores ("_"); the standards
were set by other larger bodies, and in the interesompatibility with those systems we
prefer to follow them rather than try to changenh&ome variables are redundant; please
choose the variable that applies best to your data.

Table 3 lists the name conventions for the metailatarmation about data) that are likely to
be used in BOBFDP systems. It includes informate@vant both for netCDF files and XML
files.

Table 4 lists the name conventions for the enviremtal and related data that are likely to be
used in BOBFDP systems. It includes variables egleloth for netCDF files and XML files.
The nowcast display and verification will not béeato handle multi-level fields such as air
temperature, so only variables defined eithertierdolumn or at surface level are included.
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If your system predicts variables that are noetish Table 4 but you consider important to
include please give us the relevant details aneviv@dd them to the list (see section 5).
Appendix D lists variables used in the WDSS sydbeinot included in Table 4 — this might
be one place to check for relevant variable names.

Name conventions for attributes (units, valid ragrege.) associated with the data are given in
Table 5. These apply mainly to netCDF files.
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Table 3. Name conventions for metadata.

Name Type or units Definition Required
conci se- nane (string) data type2 netCDF, XML
oper at i onal - node (string) status of the produét netCDF, XML
system (string) name of nowcast/forecast systém netCDF, XML
sub-system (string) name of sub-system
title (string) title of product (e.qg., for plotting)
description (string) brief description of product
category (string) category of this product
creation-date YYYY- MMt DDThh: nm ss date/time of product preparation XML
refresh-frequency |string: PTnM or PTnH nis the number of ml.nUteS or hours um]IIXML

next product generation
type (string) type of radar or network netCDF, XML
name (string) name of radar or network netCDF, XML
at t ude degrees_N location of radar XML
| ongi t ude degrees_E
zZr_a deci mal ain Z=aR
zr b deci nal bin Z=aR
more-information | URL web page giving more information aboutXML

the product
production-center | (string) name of production center
sub-cent er (string) name of production sub-center
di scl ai mer URL web site giving disclaimer
credit URL web site crediting product source
credit-1ogo URL link to logo for credit source
f eedback URL web site for providing feedback
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“ See Table 1.
® Valid values otat egor y include "observation", "forecast”, "analysis", asthtistic".
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Table 4. Name conventions for environmental angstiphg data.

Name Preferred Units Definition Required
base date YYYYMVDD ( UTC) date corresponding to t=0 netCDF
base tine hhmmss (UTQ) time corresponding to t=0 netCDF
forecast _date YYYYMVDD ( UTC) date when forecast is valid netCDF
forecast tine hhnmss (UTQ) time when forecast is valid netCDF
e s - e o ame

= - required by netCDF
forecast _period s forecast lead time
ti me- coordinate (string) time coordinate (local or UTC) XML
| ayout - key (string) coded information on obs/forecast time
start-valid-time thr\rAm iy \s/;alllré of period for which product is XML
end-val id-time Wthv:n ss end of period for which product is valid
ti mestanp hh: mm ss XML (moving data)
| ocati on- key (string) ID of static location
ID (string) ID of moving location (cell, line, etc) XML (movindata)
latitude degrees N latitude netCDF for grids in deg,
| ongi t ude degrees E longitude XML
x_l oc km distance east of westernmost gridpoint

distance north of southernmost netCDF for grids in km
y_loc km . )
gridpoint

c? ty (st r? ng) name of c!ty XML (point data)
site (string) name of site
zone (string) name of forecast zone
state (string) 2-letter abbreviation for state/province
radi us km radius of circular area
maj or _axi s km ellipse length dimension
m nor _axi s km ellipse width dimension
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Name Preferred Units Definition Required
orientation degrees true ellipse orientation
summari zati on (string) spatial summarization (mean, max, efc)
surface_altitude m surface altitude
air_tenperature K 2m air temperature
dew _poi nt _tenperature K dewpoint temperature
o . precipitation accumulation (preferred
precipitation mm )
overrai nf al | _anmount )
rain_rate nmm h- 1 (preferred overai nfal | _rate)
rai nfal | _anount kg m2 rainfall flux
rai n_probabi ity per cent p_robablllty of precipitation exceeding @
given threshold (see note 2)
rainfall _rate ms-1 rainfall rate
probability of precipitation per cent probability of measurable precipitation
relative humdity per cent relative humidity
surface_air_pressure Pa surface air pressure
surface_specific_humidity (range 0-1) specific humidity at the surface
surface_tenperature K surface air temperature
upward_ai r_vel ocity ms-1 upward air velocity

wi nd_direction

degrees true

direction from which wind blows

wi nd_fromdirection

degrees true

direction from which wind blows

wi nd_speed, wi nd-speed

ms-1

wind speed

wi nd_to_direction

degrees true

direction to which wind blows

X_wi nd ms-1 westerly wind speed

y_wi nd ms-1 southerly wind speed

cover age (string) weather coverage ("scattered"”, etc.)
intensity (string) weather intensity ("light”, "heavy", etc
| D par ent (string) ((:'l?lllr!A[\)Nf)or cell that has split or merged
ID child (string) cell ID for split track (TITAN)

area_t hreshol d knp minimum cell area
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Name

Preferred Units

Definition

Required

hei ght _t hreshol d

km

cell threshold height

reflectivity threshold dbz reflectivity threshold for storm cell
vol urme_t hreshol d knB minimum cell volume
speed km h- 1 speed of storm cell

direction_from

degrees true

direction cell is moving from

direction_to

degrees true

direction cell is moving toward

u_notion ms-1 eastward speed

v_notion ms-1 northward speed

w_rot i on ms-1 upward motion

ori ginal_speed km h- 1 original speed before forecaster

modification (TIFS)

original _direction

degrees true

original direction before forecaster
modification (TIFS)

cel | _base km base altitude of storm cell

cell top km top of storm cell

cel | _vol ume kn8 storm cell or core volume

di anet er km diameter of storm cell

mean_ar ea knR mean horizontal area of cell

proj ected_area kn2 projected horizontal area

hei ght _max_dbz km height of max reflectivity

reflectivity nean dbz mean reflectivity of cell

reflectivity max, max_dbz dbz maximum reflectivity of cell

stormintensity cat egory (see note 1)

vIL kg m2 maximum vertically integrated liquid
water

VI L_nean kg m 2 mean VIL for cell (CARDS)
maximum VIL for cell based on

VI L_nax kg m2 . .
maximum reflectivity at each level

visible "true" or "false" | cell OKed by forecaster (TIFS)

rain_reflectivity threshold

dbz

reflectivity threshold for rain
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Name Preferred Units Definition Required
rai n_base km base altitude for rain volume
rain_top km top altitude for rain volume
rai n_vol une knB volume with rain
rai n_nmass kg mass of rain in the volume
rain_type cat egory (see note 1)
rain_intensity cat egory (see note 1)
rai n_rate_nean mm h- 1 mean rain rate
rai n_rate_max mm h- 1 maximum rain rate

. - probability of rain exceeding specified
rain_probability per cent rain rate threshold (see note 2)
hail reflectivity threshold dbz reflectivity threshold for hail
hai | _base km base altitude for hail volume
hai | _top km top altitude for hail volume
hai | _vol une knB volume with hail
hai | _mass kg mass of hail in the volume
hai |l _type cat egory (see note 1)
hail _intensity cat egory (see note 1)
hai| _size mean mm mean hail size
hai | _si ze_max mm maximum hail size

. - probability of hail exceeding specified
hail _probability percent size threshold (see note 2)
lightning_ reflectivity threshold | dbz reflectivity threshold for lightning
l'i ght ni ng_base km base altitude for lightning volume
l'i ghtning_top km top altitude for lightning volume
I'i ght ni ng_vol une k8 volume with lightning
l'i ght ni ng_type cat egory (see note 1)
lightning_intensity cat egory (see note 1)
l'i ghtning_flash_density_nean km2 h-1 mean lightning flash density
lightning_flash density_max km2 h-1 maximum lightning flash density
I'i ght ni ng_probability per cent probability of lightning exceeding
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Name

Preferred Units

Definition

Required

specified flash density threshold (see
note 2)

horizontal shear threshold for

neso_shear _threshol d s-1
B mesocyclone
meso_base km base altitude for mesocyclone volume
meso_t op km top altitude for mesocyclone volume
meso_vol une knB volume with hail
meso_type cat egory (see note 1)
meso_intensity cat egory (see note 1)
meso_probabi i ty per cent probgpility of mesocyclone exceeding
B specified shear threshold (see note 2
tor nado_t ype cat egory (see note 1)
tornado_intensity cat egory (see note 1)
tornado_probability per cent probability of tornado
tur bul ence_shear threshol d dbz shear threshold for turbulence
tur bul ence_base km base altitude for turbulence volume
turbul ence_top km top altitude for turbulence volume
tur bul ence_vol une knB volume with turbulence
turbul ence_type cat egory (see note 1)
turbul ence_intensity cat egory (see note 1)
tur bul ence_shear _nean mm mean turbulence shear
tur bul ence_shear _max mm maximum turbulence shear
t ur bul ence_pr obabi i ty per cent probability of turbulence exceeding

specified shear threshold (see note 2

The following variables support the C

ARDS system

| ast _storm nunber _used

di mensi onl ess

last storm number used

numnber _of _storns

di nensi onl ess

number of storms

st or m_nunber

di nensi onl ess

storm number

track_status

di nensi onl ess

track status

nurmber _of pattern_vectors

di mensi onl ess

number of pattern vectors
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Name

Preferred Units

Definition

Required

reflectivity_nmean

dbz

mean reflectivity in cell

reflectivity max dbz maximum reflectivity in cell

latitude VI L_max degr ees latitude of maximum VIL

| ongi t ude_VI L_max degr ees longitude of maximum VIL

VI L_density_nean kg km 3 mean VIL density

VI L_density_nax kg km 3 maximum VIL density

latitude VIL_density_max degr ees latitude of maximum VIL density

| ongi tude_VI L_density_max degr ees longitude of maximum VIL density

hai | _mean kg km 2 mean hail flux

hai | _max kg km 2 maximum hail flux

latitude_hail _max degr ees latitude of maximum hail flux

| ongi tude_hai | _max degr ees longitude of maximum hail flux

down_draft_mean ms-1 mean downdraft

down_draft_max ms-1 maximum downdraft

| atitude_down_draft_max degr ees latitude of maximum downdraft

| ongi t ude_down_draft_max degr ees longitude of maximum downdraft

echo_t op_nean km mean echo top

echo_t op_max km maximum echo top

| atitude_echo_t op_max degr ees latitude of maximum echo top

| ongi t ude_echo_t op_nax degr ees longitude of maximum echo top

echo_top_45dbz_nean km mean top of 45 dbz echo

echo_t op_45dbz_nax km maximum top of 45 dbz echo

| atitude_echo_t op_45dbz_max degrees latitude of maximum top of 45 dbz
echo

| ongi t ude_echo_t op_45dbz_max degrees longitude of maximum top of 45 dbz
echo

| ow | evel _gradi ent _nean dbz km1 mean low level gradient

| ow_ | evel gradi ent _max dbz km1 maximum low level gradient

latitude | ow | evel gradient_max | degrees latitude of maximum low level gradient

I ongi tude_| ow | evel _gradi ent _max | degr ees longitude of maximum low level
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Name Preferred Units Definition Required
gradient
m d_| evel _gradi ent _mean dbz km1 mean mid level gradient
m d_| evel _gradi ent _max dbz km1 maximum mid level gradient
latitude_mid_ | evel gradient_max | degrees latitude of maximum mid level gradient
. . . longitude of maximum mid level
I ongi tude_mni d_I evel _gradi ent _max | degrees .
gradient
bwer _nean km mean bounded weak echo region
bwer _nmax km maximum bounded weak echo region
. latitude of mean bounded weak echo
| atitude_bwer_nean degrees .
- - region
. longitude of mean bounded weak echo
| ongi t ude_bwer _nean degrees .
region
. latitude of maximum bounded weak
| atitude_bwer_nmax degrees .
- - echo region
. longitude of maximum bounded weak
| ongi t ude_bwer _max degrees .
echo region
nesocycl one_shear _nean ms-1 km 1 mean mesocyclone shear
nesocycl one_shear _nax ms-1 km 1 maximum mesocyclone shear
| atitude_nesocycl one_nean degr ees latitude of mean mesocyclone shear
| ongi t ude_nesocycl one_nean degr ees longitude of mean mesocyclone shear
. latitude of maximum mesocyclone
| atitude_nesocycl one_max degrees
_ shear
. longitude of maximum mesocyclone
| ongi t ude_nesocycl one_nax degrees
shear
downbur st _shear _mean ms-1 km1 mean downburst shear
downbur st _shear _max ms-1 km1 maximum downburst shear
| atitude_downburst _nean degr ees latitude of mean downburst shear
| ongi t ude_downbur st _nean degr ees longitude of mean downburst shear
| atitude_downburst max degr ees latitude of maximum downburst shea
| ongi t ude_downbur st _max degr ees longitude of maximum downburst shear
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Name Preferred Units Definition Required
gust _front_di amet er km gust front diameter

gust _front_velocity differential | ms-1 gust front velocity differential

gust _front_shear nean ms-1 km1 mean gust front shear

gust _front_shear max ms-1 km1 maximum gust front shear

| atitude_gust_front_mean degr ees latitude of mean hail flux

| ongi tude_gust _front_nean degr ees longitude of mean hail flux

| atitude_gust _front_max degr ees latitude of maximum hail flux

| ongi tude_gust _front_max degr ees longitude of maximum hail flux

Notes:

1. Categorical values are integers with valuesnéefielsewhere.
2. All probabilities must be accompanied by infotima about the threshold irhr eshol d_val ue andt hr eshol d_uni ts.
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Table 5. Attributes of data in netCDF files.

Req'd in

netCDE Name Definition
X | ong_name long descriptive name
spaci ng scalar grid spacing
X units string specifying units (various uses)
type string descriptor (various uses)
valid_nmin scalar specifying minimum valid value
X val i d_max scalar specifying maximum valid value

or X |valid_range vector specifying minimum and maximum valid values

scal e_factor | multiply data by this factor (default=1)

add_of f set added to (scaled) data (default=0)

_Fil'l val ue fill value used to pre-fill disk space allocatedie variable

nm ssi ng_val ue | missing data value (should be outside valid range)

4. Description of netCDF files

TheNetCDF User's Guidéhttp://www.unidata.ucar.edu/software/netcdf/d oc/di)
gives a complete description of how netCDF filess structured. They recommend that
users use the provided netCDF interfaces for Foi7d90, C, or C++ rather than
attempting to write low level routines to read awite files’. Use a recent version of
netCDF (3.0+) if possible.

Many operational centers have their own conventionaetCDF file structure,
especially for NWP. For example, the Bureau of Metgy structures its forecast files
for single-level fields like precipitation so thedich record contains a 2-dimensional grid
of data corresponding to a particular lead timea(8rdimensional grid if more than one
type of forecast data is included in the file). GIBF allows the user to write data in
whatever way seems most natural. We encourageoycensider using netCDF
conventions that may already exist in your certf@ning said that, the/riting NetCDF
Files: Best Practicgpage
(http://www.unidata.ucar.edu/software/netcdf/docstBeactices.htrpinotes that drilling
through the data to get time series at a singtipgint is more efficient if the forecast
data are written as a single multi-dimensionalyaregher than as separate records.

For BOSFDP please use a uniform grid, i.e., condiarandAy, for all data. Most
nowcast grids would be expected to use grid spanikgn, while most model grids
would be expected to have grid spacing in degrésde/longitude. Both conventions
are acceptable. The starting latitude and longitadst be specified and should refer to

® Note that other languages and applications inoly@ython, IDL, and MatLab also provide interfates
netCDF.
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the center of the first grid box in the southwesther, with x- and y- (or latitude and
longitude) coordinates increasing in the eastwarddreorthward directions, respectively.

Use the name conventions for metadata, data, émigLi&ts given in the tables above. If
your system predicts a variable that is not foundhe list in Table 4 please contact us
with the necessary information so that we can atithe list (see Section 6).

Two sample netCDF files are described in Appendix A

5. Description of XML files

For BOSFDP we had hoped to simply adapt an XML fatrosed by an existing nowcast
system. We found only one system (WDSS) that uddd »and its file structure was not
considered optimal for use with TIFS and TITAN, taygstems in wide usage in the
Bureau. However, we found that the Digital Weatkbi. (DWML) format developed

by the US National Weather Service for point-bgsexdiucts derived from the National
Digital Forecast Database (dettp://www.weather.gov/xmj/ was quite suitable for point
forecasts, and could be modified to include lim@sas, and tracks.

The original DWML specifications are available from
http://www.weather.gov/mdl/XML/Design/MDL_XML _Desigpdf, with a schema
defined byhttp://www.weather.gov/forecasts/xml/DWMLgen/schéM&ML.xsd.
The modified DWML format for nowcasts is called WkMts specifications are
described in Appendix B. The yellow boxes in theM{xData Model (Appendix B1)
indicate the modifications that have been madeWML to include nowcasts.

Each file should contain only one spatial type {fith "moving-point”, "line", "area", or
"track"). Files with static locations ("point” afidrea") are structured slightly differently
from files with moving spatial objects ("moving-pdl, "line" and "track"). The former
use the <data> format while the latter use the <tastvdata> format. String IDs are
used to identify the spatial location of the forscavhile the time variables "start-valid-
time" and "end-valid-time" indicate the time for ivh the forecast or analysis is valid.

Please use the name conventions for metadata,asatattributes given in the Tables 3-5.
If your system predicts a variable that is not fdimthose tables please provide us with
the necessary information so that we can addtliddist (see Section 6).

Sample WxML files and schemas for several typasogicast and forecast products are
given in Appendix C. You may find it easier to loakthe WxML files first before
attempting to read the rather lengthy specificationAppendix B. The XML examples
and accompanying schemas are available online at
http://www.bom.gov.au/bmrc/wefor/projects/b08fdp/Mikx.
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6. Adding new systems, products, and definitions

The use of self-describing files for nowcast/fosta@utput makes it relatively easy to add
new systems, products, and variable definitions.

New systems and new products within existing systehould make use of existing
name conventions for products, metadata, and asdb the extent possible. New
metadata and variables should be given names piriggavith existing name conventions,
i.e., they should be descriptive and use undersdordistinguish words and
abbreviations.

Please send the relevant information to Beth Heegbert@bom.gov.ato add to the
online format specifications document
(http://www.bom.gov.au/bmrc/wefor/projects/b08fd piimstFormatSpecifications _v2.3
pdf). BOSFDP participants will be notified whenevemniaformation has been added.
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Appendix A. Sample nowcasts in netCDF format
Example 1. SPROG precipitation nowcasts

The first file,spr og_qpf 20001113220500. nc, gives the data on a kilometer grid.
The data was written as a single amray n_r at e( x, y, t) . This file and the others in
this appendix can be downloaded from the Bureali® dite at
ftp://ftp.bom.gov.au/anon/home/bmrc/eee/

Callingncdunp to view the file contents produces the listingovel

net cdf sprog_gpf_20001113220500 {
di mensi ons:

x_loc = 256 ;

y loc = 256 ;

forecast _mnutes = 7 ;
vari abl es:

float x_loc(x_loc) ;

x_loc:type = "unifornf
x_loc:long_nane = "x location" ;
x_loc:units = "kni ;
x_loc:spacing = "1" ;
x_loc:valid_mn = 0.f
x_loc:valid_mx = 255.f ;
float y _loc(y_loc) ;
y_loc:type = "unifornt ;
y_loc:long_nane = "y |l ocation"
y_loc:units = "kni ;
y_loc:spacing = "1" ;
y_loc:valid_mn = 0.f ;

y _loc:valid max = 255.f
int forecast_m nutes(forecast_mnutes) ; )
forecast_nminutes:long_nane = "nunber of mnutes forecast

forecast _minutes:units = "mnutes” ;
forecast_minutes:valid_mn = 0s ;
forecast_mnutes:valid_max = 2880s ;

int creation_date ;
creation_date:long_nane = "creation date of this forecast" ;
creation_date:units = "yyyymdd"

int creation_tine ;

creation_tinme:long_nane = "creation tinme of this forecast"
creation_tinme:units = "hhmss UTC' ;

int base_date ;
base_date: | ong_nane = "base date of this forecast" ;

base_date:units = "yyyymudd"
int base tine ;

base_tine:long_nane = "base tine of this forecast”
base tine:units = "hhnmss UTC' ;
int forecast_date(forecast_m nutes) ;
forecast_date:long_name = "valid date(s) of this forecast" ;

forecast _date:units = "yyyymdd"
int forecast_tinme(forecast_m nutes) ;
forecast _time:long name = "valid tine(s) of this forecast"
forecast _tinme:units = "hhmss UTC' ;
float rain_rate(forecast_mnutes, y_loc, x_loc)
rain_rate:long_name = "Rainfall rate" ;
rain_rate:units = "nmi hr" ;
rain_rate:valid _mn = 0.f ;
rain_rate:valid_max = 1000. f

rain_rate: mssing_value = "-999" ;
/1 global attributes:

. conci se-nane = "grid"

:system = "sprog" ;

.operational -nmbde = "experinental"

:description = "rain_rate"

:production-center = "BMRC'
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:category = "forecast" ;

:type = "radar" ;

:nanme = "Kurnel |"

clatitude = -34.01f

:longi tude = 151. 2203f
dat a:

x_loc =0, 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134,
135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148
149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162
163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176,
177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218
219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232
233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246
247, 248, 249, 250, 251, 252, 253, 254, 255

y loc =0, 1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134,
135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148
149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162
163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176
177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218
219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232
233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246
247, 248, 249, 250, 251, 252, 253, 254, 255

forecast_nminutes = 0, 10, 20, 30, 40, 50, 60
creation_date = 20060427

creation_time = 31912

base_date = 20001113 ;

base_tinme = 220500

forecast_date = 20001113, 20001113, 20001113, 20001113, 20001113, 20001113
20001113 ;

forecast_tinme = 220500, 221500, 222500, 223500, 224500, 225500, 230500

rain_rate =
0, 0, O,

ol
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

cooo
e
0000 000Oo
Lo
0000 0000
Lo
0000 0000
o°F
0000 000Oo
She
0000 000Oo
She
cooo _ooo0

cooo s

OCO0O0000000o
OO0O0000O0000o
OO0O0000O0000o
OCO0O00000000o
OO0O0O0O0O0O0000o
OO0O0000O0000o
OCO0O0000000o
[elejelelelclclelofa]
OO0O00000000o
OO0O00000000o
OCO0O0000000o
OO0O00000000o
OO0O00000000o
[elejelelelclolclola]
OO0O0O00O00000o
[ejelofolololofoloXe)

w

o

(rmore records...)
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0000000000
0000000000
0000000000
0000000000

0000000000
[=l=)=f==Y==Y=F=T=]
0000000000
[=f=f==Y=f=foJY=Y]
0000000000
0000000000
0000000000
[=f=)=f==f==Y=F=T=)
0000000000
0000000000
0000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000

Example 2: SPROG nowcast written slightly differenly

The second filespr og_qgpf 20001103131500. nc, is written in the style of the
Bureau's NWP forecasts, with a separate recordenribr each time step (the records are
called "segments") in the forecast . The grid was$ €onverted to rectilinear
latitude/longitude coordinates. Callingdunp to view the file contents gives:

net cdf sprog_qgpf_20001103131500 {
di mensi ons:
| ongi tude = 256 ;
| atitude = 256 ;
segments = UNLIMTED ; // (7 currently)
char_size = 4
vari abl es:
fl oat segnents(segnents)
char seg_type(segnments, char_size)
seg_type:long_name = "segnent of BMRC header type"
float |ongitude(longitude)
| ongi tude: type = "unifornt ;
| ongi tude: | ong_nane = "l ongitude" ;
| ongi tude: units = "degrees_E"
| ongi t ude: spacing = "0.0108681"

titude:valid mn = -90.f
atitude:valid_nmax = 90.f
int forecast_m nutes(segnents) ;

longitude:valid mn = 0.f

| ongi tude: val i d_max = 360. f
float latitude(latitude) ;

latitude:type = "unifornt ;

| atitude:long_nanme = "latitude"

| atitude:units = "degrees_N' ;

| atitude: spacing = "0.00900901"

| a

I

forecast_nminutes:long _nane = "nunber of ninutes forecast"”
forecast _mnutes:units = "m nutes"

int creation_date
creation_date:long_nane = "creation date of this forecast"

creation_date:units = "yyyynmdd" ;
int creation_tinme ;

creation_tinme:long_nane = "creation tinme of this forecast"
creation_tinme:units = "hhmss UTC' ;

int base_date ;
base_date: | ong_nane = "base date of this forecast”

base_date:units = "yyyymudd"
int base tine ;
base_tine:long_nane = "base tine of this forecast”
base tine:units = "hhmss UTC'
int forecast_date(segnents)
forecast_date:long_name = "valid date(s) of this forecast"”
forecast_date:units = "yyyymdd" ;
int forecast_tine(segnents)
forecast _tinme:long nane = "valid tine(s) of this forecast"”
forecast _tinme:units = "hhmss UTC' ;
float rain_rate(segnments, latitude, |ongitude)
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rain_rate:long_nanme = "preC| pitation" ;
rain_rate:units = "mﬁhr ;
rain_rate:valid _mn = 0.f ;
rain_rate:valid nmax = 1000.f ;

rain_rate: mssing_value = "-999" ;
/1 global attributes:
. conci se-nanme = "grid" ;
:system = "sprog" ;
:operational -nmbde = "experinental" ;
:description = "rain_rate" ;
:production-center = "BMRC' ;
:category = "forecast" ;
:type = "radar" ;
:name = "Kurnell" ;
dat a:
segnents =1, 2, 3, 4, 5, 6, 7 ,;
seg_type =
" ANAL",
"FCST",
"FCST",
"FCST",
"FCST",
"FCST",
"FCST"

| ongi tude = 149.8291, 149.84, 149.8509, 149.8618, 149.8726, 149.8835

149.
149.
150.
150.
150.
150.
150.

150.

150.

150.

150.
150.
150.
150.
150.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
152.
152.
152.
152.
152.
152.
152.
152.

8944, 149.9052, 149.9161, 149.927, 149.9378, 149.9487, 149.9596
9704, 149.9813, 149.9922, 150.003, 150.0139, 150.0248, 150.0356
0465, 150. 0574, 150.0683, 150.0791, 150.09, 150.1008, 150.1117

1226, 150.1335, 150.1443, 150.1552, 150.1661, 150.1769, 150.1878

1987, 150.2095, 150.2204, 150.2313, 150.2421, 150.253, 150.2639
2747, 150.2856, 150.2965, 150.3073, 150.3182, 150.3291, 150. 34,

3508, 150.3617, 150.3726, 150.3834, 150.3943, 150.4052, 150. 416,
4269, 150.4378, 150.4486, 150.4595, 150.4704, 150.4812, 150.4921,
503, 150.5138, 150.5247, 150.5356, 150.5464, 150.5573, 150.5682,
579, 150.5899, 150.6008, 150.6116, 150.6225, 150.6334, 150.6443,
6551, 150.666, 150.6769, 150.6877, 150.6986, 150.7095, 150. 7203

7312, 150.7421, 150.7529, 150.7638, 150.7747, 150.7855, 150.7964,

8073, 150.8181, 150.829, 150.8399, 150.8508, 150.8616, 150.8725
8833, 150.8942, 150.9051, 150.916, 150.9268, 150.9377, 150.9486
9594, 150. 9703, 150.9812, 150.992, 151.0029, 151.0138, 151.0246
0355, 151.0464, 151.0573, 151.0681, 151.079, 151.0898, 151.1007

1116, 151.1225, 151.1333, 151.1442, 151.1551, 151.1659, 151.1768

1877, 151.1985, 151.2094, 151.2203, 151.2311, 151.242, 151.2529

2637, 151.2746, 151.2855, 151.2963, 151.3072, 151.3181, 151.3289

3398, 151.3507, 151.3616, 151.3724, 151.3833, 151.3941, 151.405

4159, 151.4268, 151.4376, 151.4485, 151.4594, 151.4702, 151.4811

492, 151.5028, 151.5137, 151.5246, 151.5354, 151.5463, 151.5572
568, 151.5789, 151.5898, 151.6006, 151.6115, 151.6224, 151.6333
6441, 151.655, 151.6659, 151.6767, 151.6876, 151.6985, 151.7093

7202, 151.7311, 151.7419, 151.7528, 151.7637, 151.7745, 151.7854,

7963, 151.8071, 151.818, 151.8289, 151.8398, 151.8506, 151.8615
8723, 151.8832, 151.8941, 151.905, 151.9158, 151.9267, 151.9376
9484, 151.9593, 151.9702, 151.981, 151.9919, 152.0028, 152.0136
0245, 152. 0354, 152.0462, 152.0571, 152.068, 152.0788, 152.0897

1006, 152.1115, 152.1223, 152.1332, 152.1441, 152.1549, 152.1658

1767, 152.1875, 152.1984, 152.2093, 152.2201, 152.231, 152.2419

2527, 152.2636, 152.2745, 152.2853, 152.2962, 152.3071, 152.3179

3288, 152.3397, 152.3506, 152.3614, 152.3723, 152.3831, 152.394,

4049, 152.4158, 152.4266, 152.4375, 152.4484, 152.4592, 152.4701,

481, 152.4918, 152.5027, 152.5136, 152.5244, 152.5353, 152.5462
557, 152.5679, 152.5788, 152.5896, 152.6005

latitude = -35.16315, -35.15414, -35.14513, -35.13612, -35.12711, -35.11811

- 35.
- 34.
-34
- 34.
-34

35.1091, -35.10009, -35.09108, -35.08207, -35.07306, -35.06405

05504, -35.04603, -35.03703, -35.02802, -35.019, -35.01, -35.00099

99198, -34.98297, -34.97396, -34.96495, -34.95594, -34.94693
93793, -34.92892, -34.91991, -34.9109, -34.90189, -34.89288
88387, -34.87486, -34.86585, -34.85685, -34.84784, -34.83883
82982, -34.82081, -34.8118, -34.80279, -34.79378, -34.78477
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. 77576, -34.76675, -34.75774, -34.74874, -34.73973, -34.73072
. 72171, -34.7127, -34.70369, -34.69468, -34.68567, -34.67666

. 66766, -34.65865, -34.64964, -34.64063, -34.63162, -34.62261
. 6136, -34.60459, -34.59558, -34.58657, -34.57756, -34.56856

. 55955, -34.55054, -34.54153, -34.53252, -34.52351, -34.5145

. 50549, -34.49648, -34.48748, -34.47847, -34.46946, -34.46045
. 45144, -34.44243, -34.43342, -34.42441, -34.4154, -34.40639

. 39738, -34.38837, -34.37937, -34.37036, -34.36135, -34.35234,
. 34333, -34.33432, -34.32531, -34.3163, -34.3073, -34.29829

. 28928, -34.28027, -34.27126, -34.26225, -34.25324, -34.24423
. 23522, -34.22622, -34.21721, -34.20819, -34.19919, -34.19018
. 18117, -34.17216, -34.16315, -34.15414, -34.14513, -34.13612
. 12711, -34.11811, -34.1091, -34.10009, -34.09108, -34.08207

. 07306, -34.06405, -34.05504, -34.04603, -34.03703, -34.02802
. 019, -34.01, -34.00099, -33.99198, -33.98297, -33.97396, -33.96495
. 95594, -383.94693, -33.93793, -33.92892, -33.91991, -33.9109

. 90189, -33.89288, -33.88387, -33.87486, -33.86585, -33.85685
. 84784, -33.83883, -33.82982, -33.82081, -33.8118, -33.80279

. 79378, -33.78477, -33.77576, -33.76675, -33.75774, -33.74874,
. 73973, -38.73072, -33.72171, -33.7127, -33.70369, -33.69468

. 68567, -33.67666, -33.66766, -33.65865, -33.64964, -33.64063
. 63162, -33.62261, -33.6136, -33.60459, -33.59558, -33.58657

. 57756, -33.56856, -33.55955, -33.55054, -33.54153, -383.53252
. 52351, -383.5145, -33.50549, -33.49648, -33.48748, -33.47847

. 46946, -33.46045, -33.45144, -33.44243, -33.43342, -33.42441
. 4154, -33.40639, -33.39738, -33.38837, -33.37937, -33.37036

. 36135, -33.35234, -33.34333, -33.33432, -33.32531, -33.3163

. 3073, -33.29829, -33.28928, -33.28027, -33.27126, -33.26225

. 25324, -38.24423, -33.23522, -33.22622, -33.21721, -33.20819
. 19919, -33.19018, -33.18117, -33.17216, -33.16315, -33.15414,
. 14513, -33.13612, -33.12711, -33.11811, -33.1091, -33.10009

. 09108, -33.08207, -33.07306, -33.06405, -33.05504, -33.04603
. 03703, -33.02802, -33.019, -33.01, -33.00099, -32.99198, -32.98297
. 97396, -32.96495, -32.95594, -32.94693, -32.93793, -32.92892
. 91991, -32.9109, -32.90189, -32.89288, -32.88387, -32.87486, -32.86585

forecast_mnutes = 0, 10, 20, 30, 40, 50, 60

creati
creati
base d
base_t

foreca
200

on_date = 20060427 ;
on_tine = 31948 ;
ate = 20001103 ;
ime = 131500

st _date =

01103 ;

forecast _tinme

rain_rate =
o, 0, 0, O,

0,

ejejejecjojola]
elelelelelele]

00000000000

co-

(nmore records..

o, 0, 0, 0, O,

coooo

00000

coo00Oo

coooo

1
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e

=
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e
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Example 3: STEPS probability of precipitation foreast

The third file,st eps_pop_20001103140000. nc, is similar to Example 1, with
each probability forecast written as a single apagl( x, y,t), pop5(x,y,t), etc.
Callingncdunp to view the file contents gives:

net cdf steps_pop_20001103140000 {

di nensi ons:
x_loc = 256 ;
y_loc = 256 ;
forecast_hours = 7 ;
vari abl es:

float x_loc(x_loc) ;

x_loc:type = "unifornt ;
x_loc:long_nane = "x location" ;
X _loc:units = "km' ;
x_loc:spacing = "1" ;
X loc:valid mn =0.f ;
x_loc:valid _mx = 255.f ;

float y_loc(y_loc) ;
y_loc:type = "unifornt ;
y_loc:long_nane = "y location" ;
y_loc:units = "kni ;
y_l oc: spaci ng "1

y loc:valid_mn = 0.f ;
y_loc:valid_max = 255.f ;

int forecast_hours(forecast_hours) ;
forecast _hours:1ong_name = "nunber of hours forecast" ;
forecast _hours:units = "hours" ;
forecast_hours:valid_mn = Os ;
forecast _hours:valid _max = 240s ;

int creation_date ;
creation_date:long_nane = "creation date of this forecast" ;
creation_date:units = "yyyymmdd" ;

int creation_tine ;

creation_time:long_nane = "creation time of this forecast" ;
creation_tinme:units = "hhmes UTC' ;

int base _date ;
base_date: |l ong_nane = "base date of this forecast" ;

base_date:units = "yyyymdd" ;

int base_tine ;
base_tine:long_nanme = "base tine of this forecast" ;
base_tine:units = "hhmss UTC' ;

int forecast_date(forecast_hours) ;
forecast _date:long nane = "valid date(s) of this forecast" ;
forecast_date:units = "yyyymdd" ;

int forecast_tine(forecast_hours) ;

forecast_tine:long_nane = "valid tinme(s) of this forecast” ;
forecast _tinme:units = "hhnmmss UTC' ;
float popl(forecast_hours, y_loc, x_loc) ;
popl:long_name = "Probability of hourly rain accumul ation
exceeding 1 mi ;
popl:units = "percent" ;
popl:valid_mn = 0.f ;
popl:valid_nmax = 100.f ;
popl: mi ssing_value = "-999" ;

float pop5(forecast_hours, y_loc, x_loc) ;
pop5: 1 ong_name = "Probability of hourly rain accumul ation
exceeding 5 mi' ;
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pop5:units = "percent" ;
pop5:valid_mn = 0.f ;
pop5: val i d_max = 100. f

pop5: m ssi ng_val ue "-999" ;

float poplO(forecast_hours, y_loc, x_loc) ;
popl0: l ong_nane = "Probability of hourly rain accunul ation

exceeding 10 mi ;

popl0: units = "per
poplO:valid_mn =
poplO: valid_max = ;
popl0: mi ssing_valu '-999"

float pop20(forecast_hours, y loc, x_loc) ;

ent" ;

Cc
0
10
e

—_—

nNo—+>

pop20: | ong_nanme = "Probability of hourly rain accunul ation
exceeding 20 mi ;

pop20: units = "percent" ;

pop20:valid mn = 0.f ;

pop20: val i d_max = 100. f

pop20: m ssi ng_val ue "-999" ;
float pop50(forecast_hours, y_loc, x_loc) ;
pop50: | ong_nane = "Probability of hourly rain accunul ation
exceeding 50 mi" ;

pop50: units =
pop50: val id_m
pop50: val id_ma
pop50: mi ssi ng

/1 global attributes:
.conci se-nanme = "grid" ;
:system = "sprog" ;
:operational -nbde = "experinental" ;
sdescription = "rain_probability" ;
:production-center = "BMRC' ;
:category = "forecast" ;
:type = "radar" ;
:name = "Kurnell" ;
(latitude = -34.01f ;
:longi tude = 151.2203f ;
dat a:

x_loc =0, 1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134,
135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148
149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162
163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176
177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218
219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232
233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246
247, 248, 249, 250, 251, 252, 253, 254, 255

y loc =0, 1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134,
135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148
149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162
163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176
177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218
219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232
233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246
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20001103,

20001103,

255
20001103,

254,

253,
5 6
20001103,

252,
4,
20001103,

251
1, 2, 3,

250,

0,
20060707 ;
20001103,

= 35305 ;

249,
20001103 ;
140000

248,
_hours
date

247,
creation_date
creation_tinme
base tine
f or ecast

20001103 ;

f or ecast
base date
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Appendix B1: Data Model more follows =... zero orone £ zero or more % one or more = choose one §}
for WxML
[Original DWML] [ modified for nowcasts]
[ wxml version [ head ]
|
I ! 1 1 1 1 )
[ head ] {[ data ] nowcast-dat } [ product ] [ data-source] [product-source]'
[ 1
2 *
[ radar ] [ network }
T concis_e-name t tvpe
[ | 5 I " | . 1 latitude
system ] [ title ] description}'[category]' [ creation-date] longitude
zr_a?
refrest-frequenc: zr £7?

7
sub-system|

[ product-source]

—! - . ?, X 2 —7 - ? ?
[more-lnformatlorﬂ [productlon-cente}- - [dlsclalmer]'[ credit ] [ credlt-logo] [ feedback ]
l r) 1 ) 1 ~
[ sub-center ] [ postal ] [ state ]

NowcastFormatSpecifications_v2.3.doc 25 21144607




[ I 1 I |
: : - : +
[ location ]+ [ tlme-layout} +[ parameters} + [ conversmn-} + [ categorlcal-}

definitions definitions

time-layout event |7 [ conversion- )T ( categorical- | *
definitions definitions

time-layout time-coo_rdir_1ate event D
summarizatior?
|

I 5 ] ] . +
[ layout-key ] ’ [ start-valid-time]+[ end-valid-time] case

I N 1 "
[ time } [ location ] [nowcast-parameter%'

time-coordinate
period?
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[ location 1

G N | O N O ) Gl O N

latitude state latitude state
longitude  summarizatior? longitude  summarizatior?
summarizatior? summarizatior?

[ area 1 summarizatior?

2 : 2 ? ?
[ circle } [ ellipse }[ rectangle] [ polygon ]

)
circle ellipse
——

{[ point } [moving-point} } radius {[ point} [moving-point] }( major_axis\ [minor_axis} [ orientation]

latitude units latitude units units units
longitude longitude
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FEEEE

latitude latitude latitude latitude latitude latitude
longitude longitude  longitude longitude longitude longitude
polyline | symmarizatior?
[ ]
[ moving-point} o [ moving-point]

moving-point | type?
summarizatior?
| | |
[ latitude } [ Iongitude} {[cartesian-motiorﬂ [polar-motion}}
1 1

[u_motion} [v_motion} [ Speed } [direction_from}

units units units units
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arameters . .
[ B } applicable-location

type |
time I;;(;tjst temp:arature ? f ; h 7
- ! weather .
characterizatior? } .. .etc. .. g | time-layout

categorical-tabl@
conversion-table - N +
weather-conditions

=\ J

( . N\
weather-conditions

N
J/

value

- J
[ ]
? + N + (max of 5)
[ name } [ value } value weather-type
L J coverage?
intensity?
[ nowcast-parameters}
|
? —? ————— '
VIL [ storm_lntensny} hail_probability
. . etc. . .etc. . \ : J . .eftc.
units units ? units .
. p <
categorical-table@ value
& J

threshold_value
threshold_unit
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[ categorical-definition%

I_ +
[ categorical-table ]

units ?

[ 1 +
[ categorical-key] [ value ]

category
( - . P \
conversion-definitions
& J
( I \+
conversion-table
G J

[ I I ]
+ +
[ conversion-key} [ start-value ] [ end-value } [ equivalent-value}
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Appendix B2. XML specifications for BOBFDP

These specifications were modified from the origl&/S DWML specifications. The
original document was modified with the permissobthe NWS Meteorological
Development Laboratory.

1. Overview: This document defines the XML format to be us®dowcasts and
forecasts in BOBFDP, called WxML. It combines thé&/8l Digital Weather Markup
Language (DWML) version 1 with features of the AlEgchange Format (AXF)
format used to represent nowcasts in the Sydne§ EO®. It is designed to
efficiently represent nowcasts of lines, areagnstimacks, and severe weather along
with more traditional point-based forecasts.

1.1. WXML Structure : First the WxML elements and attributes are dbscr. >
Notes on WxML usage in BOSFDP are printed in imlnd marked with an
arrow . Tree diagrams in Appendix B1 provide a graphicplesentation of how
WxML elements and attributes relate to each offilee. elements shaded in
yellow signify the enhancements made to DWML tocaemodate nowcasts.
These relationships in concert with the WxML tydinitions in Appendix B2
form the basis for language validation.

1.2. Sample Documents Appendix C provides examples of WxML files fqregific
products of each type: point forecasts (generimylimes (Autonowcaster
boundaries), areas (TIFS threat areas), and staakst (TIFS cells, TITAN
cells).

2. WxML Data Element Nomenclature This specification uses the following
approach to describing elements:

2.1. Element and attribute names are all lower case.

2.2.Many element and attribute names use a hyphent@'sgparate multiple word
names so as to improve readability (ex. <creatime). Element and attribute
names for meteorological variables and forecasitions and times use an
underscore ("_") to separate multiple word names<eind_speed>) to be
consistent with the CF Standard used for netCDHs fitee Section 3 of the
BOBFDP Format Specifications). Attribute and elatmeames avoid the use of
abbreviations to enhance readability.

2.3. Within this document, child elements are nestea snb-paragraph under their
parents.

2.4. Attributes are also nested but do not have theeamgickets ("<>") and are
italicized bold.

2.5.The element’s and attribute’s types, referred tdhigyschemas, are provided in
braces ("{}").
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2.6.If the element can occur zero or more times, agria&t("*") is placed after its
name.

2.7.1f the element occurs zero or one times, a questhark ("?") follows its name.
2.8.1f the element must appear at least once, a pis(5+") follows its name.
2.9. Element names without a special trailing charattest occur exactly once.

2.10. The order of element descriptions in the paragréef®wv is not significant.
Any required ordering of elements is specifiedha tree diagrams found in
Appendix B1 and type definitions in Appendix B2.

3. Framework Elements

3.1.<WxML> {wxml:WxMLType}: The root element for WxML. It muscontain
the <head> element describing metadata, followeelithner the <data> element
describing data for fixed locations (closely folioly DWML conventions) or the
<nowcast-data> element describing nowcast data.

3.1.1. version {xsd:string}: Indicates which version of WxML the instance
contains.

- For BO8FDP the version number is 1.0.

3.1.2. <head>{wxml:headType}: Contains the metadata for the WxM
instance. See section 4 for elements found ikbHaad> element.

3.1.3. <data>{wxml:dataType} [?]: Contains the environmentataahen it
refers to static locations. See section 5 for chiénents of the <data>
element. This is very similar to the <data> elemesgd in DWML.

- For BO8FDP represent point forecasts and threagaar using <data>.

3.1.4. <nowcast-data> {wxml:nowcast-dataType} [?]: Contains the
environmental data when it refers to moving loaadio See section 5 for
child elements of the <nowcast-data> element.

- For BO8FDP represent cells (storm tracks), linesyere weather
detections, and moving points by <nowcast-data>.

4. WxML Metadata Elements: WxML metadata provides information about the
WxML product and the data it contains. These efgmare children of the <head>
element.

4.1. <product> {wxml:productType}: Holds meta information alidhe product.

4.1.1. concise-name {wxml:concise-nameType} A name or code that describes
this product.
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- For BO8FDP use a data type of "point”, "line", &&", or "track".

4.1.2. operational-mode {wxml:operational-modeType}: Defines the status of
the product. Applications can review the contdrths element to
determine if they should perform further processiSgmple values include
"test”, "developmental”, "experimental”, and "ofdil product.

- For BO8FDP use "experimental".

4.1.3. <systenr {xsd:systemType}: Name of the system producirgy th
meteorological products. This is to identify theise of the forecasts,
observations, etc.

- For BO8FDP refer to Table 1 of the BOSFDP Formae8fications.
4.1.3.1.ssub-systen» {xsd:string} [?]: Sub-system underlying the fglystem.

- For example, TIFS storm tracks could be basedI®dAN or WDSS
storm tracks.

4.1.4. <title> {xsd:string} [?]: Provides a title of what thi®%xML product
contains (e.g. for plotting).

4.1.5. <description> {xsd:string} [?]: Provides a concise summariaatpdf
what this WxML product contains (for convenience).

4.1.6. <category>{wxml:categoryType}[?]: Defines the specific category that
the product belongs to. Example values includeséolation”, "forecast",
"analysis", and "statistic".

- For BO8FDP storm tracks and boundaries shouldfec#ied as
"analysis" unless future positions are includedgtit areas should be
specified as "forecast”.

4.1.7. <creation-date>{wxml:creation-dateType}. The date and time tha t
product was prepared. The dateTime syntax is YYYVHADThh:mm:ss.

4.1.7.1.refresh-frequency {xsd:duration}: Used by the production center to
help users know how often to return for updatea.ddthe syntax is
PTnH for hours, PTnM for minutes.

4.2. <data-source>{wxml:data-sourceType}: Holds information abobetsource(s)
of data used to make the nowcast product. Multiipla types can be used.

4.2.1. <radar> <nml:radarType} [?]: Holds information about timput from a
single radar. For radar networks use <network>.

4.2.1.1type {xsd:string}: Type of radar data (e.g., NEXRAD)
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4.2.1.2.name {xsd:string}: Name of the radar.
4.2.1.3latitude {xsd:decimal}: Latitude of the radar.
4.2.1.4longitude {xsd:decimal}: Longitude of the radar.
4.2.1.57 a{xsd:decimal} [?]:a coefficient inZ=aR.
4.2.1.6.z_b{xsd:decimal} [?]:b coefficient inZ=aR".

4.2.2. <network> <nml:networkType} [+]: Holds information aboutehnput
data from a surface network.

4.2.2.1type {wxml:networkTypeType}: Type of network data. Pdde
values include "radar", "lightning ", "AWS", "syngg'rain gauge".

4.2.2.2.name {xsd:string}: Name of the network.

4.3. <product-source>{wxml:product-sourceType} [?]: Holds informatiabout
the product’s source and links to credit and disoba information.

4.3.1. <more-information> {xsd:anyURI}: A link to the web page of the
forecast’s source or a more complete forecast.

4.3.2. <production-center>{wxml:production-centerType}?]: Identifies
which organization creates the product.

4.3.2.1<sub-center>{xsd:string} [?]: The part of the production center that
prepared the product.

4.3.3. <address>{wxml:addressType} [?]: Gives the address of theduction
center.

4.3.3.1.<postal>{xsd:string} [?]: Street address.
4.3.3.2 <state>{wxml:stateType}. The state that the addressis i

4.3.4. <disclaimer>{xsd:anyURI} [?]: The URL containing a disclaimer
regarding the data.

4.3.5. <credit> {xsd:anyURI} [?]: The URL used to credit the source of the
data.

4.3.6. <credit-logo>{xsd:anyURI} [?]: The image link used with the dit
URL to acknowledge the data source.

4.3.7. <feedback>{xsd:anyURI}[?]: A URL to a web page used to provide the
production center comments on the product.
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5. WxML Data Elements: These elements hold the environmental datay @he
children of the <data> and <nowcast-data> elements.

5.1. <time-layout> {wxml:time-layoutType } [+]: Contains the starhd stop valid
times and any associated period names for the data.

For <data>: Since different environmental paranseteay have different time
schemes (valid at different interval and availdbledifferent lengths of time

into the future), there will be one <time-layouteraent for each of these unique
temporal configurations. Each environmental patamaill reference exactly
one of these time layoults.

For <nowcast-data>:

5.1.1. time-coordinate {wxml:time-coordinateType}: The time coordinatarc
be either "local time" or "UTC".

5.1.2. summarization {wxml:summarizationType} [?]: Collections of vadg
may be summarized into a single value. Examplensamzation types
include "none", "mean”, "median”, "mode", "maximyrifrhinimum". A
value of "none" (or no summarization) indicated tha values are valid at a
single location.

5.1.3. <layout-key> {wxml:layout-keyType} [?]: Used for <data> but nfatr
<nowcast-data>. The kek-p1h-n7-1) is used to associated this time layout
with a particular parameter element. The key isvedrusing the following
convention:

5.1.3.1."k" stands for key.

5.1.3.2."p1h" implies a data period length of 1 hour. The efths code
should be "s" for seconds, "m" for minutes, "h" faurs, "d" for days,
and "M" for months.

5.1.3.3."n7" means that the number of data times is 7.
5.1.3.4.“1” is a sequential number used to keep the lakeys unique.
The keyshould notbe parsed to derive the period.

5.1.4. <start-valid-time> {wxml:start-valid-timeType} [+ for data, once for
nowcast-data]: The start time of the period ofetifor which the data is
valid.

5.1.5. <end-valid-time> {xsd:dateTime} [*]: The end time of the period tifne
for which the data is valid. The absence of thiiskbaute indicates that the
parameter is valid at a specific time given Isyast-valid-time>.
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5.2.<location> {wxml:locationType} [+]: Defines the location(®f the data.
Locations can be static (<point>, <city>, <site2pre>, or <area>) or moving
(<moving-point>, <area>, or <polyline>). Exactlyeoaf these child elements
must be specified.

5.2.1.<location-key>{xsd:string} [?]: Holds the unique ID of the statocation.
If more than one location is represented in theaealement, the location-
key element is used to relate the location toatsesponding parameters.

5.2.2. <point> {wxml:pointType} [?]: Defines a point location.

5.2.2.1latitude {xsd:decimal} The latitude of the point where the data is
valid.

5.2.2.2longitude {xsd:decimal} The latitude of the point where the data is
valid.

5.2.2.3.summarization {wxml:summarizationType} [?]: Collections of
values may be summarized into a single value. Plam
summarization types include "none", "mean", "metjiamode",
"maximum”, "minimum”, "hourly", "12hourly", or "24burly". A
value of "none" (or no summarization) indicated tha values are
valid at a single time.

5.2.3. <city> {wxml:cityType} [?]: Name of the city for whichhie data is valid.

5.2.3.1.state {wxml:stateType}: 2-letter abbreviation for theate that the
city is in.

5.2.3.2.summarization [?]: See section 5.2.2.3.

5.2.4. <site> {wxml:siteType} [?]: Name of a site for whicheltdata is valid.
<site> is similar to <city> except that it contalattude and longitude
instead of state. Unlike <point> it specifies tleane of the site.

- A BO8FDP example is a MOS forecast for specitessi
5.2.4.1]atitude {xsd:decimal} The latitude of the site.
5.2.4.2]longitude {xsd:decimal} The latitude of the site.
5.2.4.3summarization [?]: See section 5.2.2.3.

5.2.5. <zone>{wxml:zoneType} [?]: Contains the zone for whitlfe data is
valid.

5.2.5.1.state {wxml:stateType}: 2-letter abbreviation for theast that the
zoneis in.
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5.2.5.2.summarization [?]: See section 5.2.2.3.
5.2.6. <moving-point> {wxml:moving-pointType} [?]: Defines a moving pd
such as the centroid of a storm cell, a vertexgbbmoving line, or the
motion of a severe weather element such as a toriféd motion of the

point must be defined by either the <cartesian-omatior <polar-motion>
element.

5.2.6.1.type {wxml:moving-point-typeType} [?]: Describes thetnge of the
moving point. Valid values include "centroid”, "t&x", and certain
severe weather elements (see Appendix B2, Table 3).

5.2.6.2. datitude> {xsd:decimal} The latitude of the moving point.
5.2.6.3<longitude> {xsd:decimal} The longitude of the moving point.

5.2.6.4. <artesian-motior> {wxml:cartesion-motionType} [?]: Cartesian
description of the motion.

5.2.6.4.1.1.9_motion> {wxml:motionType}: Motion in the eastward
direction.

5.2.6.4.1.1.1.units {wxml:motion-unitsType}: The units of speed.
Possible values are "km h-1" "m s-1" "miles peutt.

5.2.6.4.1.2. ¥_motion> {wxml:motionType}. Motion in the
northward direction.

5.2.6.4.1.2.1.units {wxml:motion-unitsType}: (as above)

5.2.6.5.polar-motion> {wxml:polar-motionType} [?]: Polar description of
the motion.

5.2.6.5.1<speec {wxml:motionType}: Speed of the moving point.

5.2.6.5.1.1units {wxml:motion-unitsType}: The units of speed.
Possible values are "km h-1" "m s-1" "miles peutt.

5.2.6.5.2<direction_from> {wxml:directionType}: Direction of motion.

5.2.6.5.2.1units {wxml:direction-unitsType}: The units of the
direction angle. Values include "degrees true".

5.2.7.<area> {wxml:areaType} [+]: Defines the spatial shagelte data. Must
be at least one of the following: "circle", "ellgds "rectangle” or "polygon"”.

- In BOBFDP storm cells are represented as areas mittion.
Normally only one shape is used to represent a keelever, it is
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possible to describe a cell using more than on@shior example, a
polygon and an ellipse.

5.2.7.1.summarization: See section 5.2.2.3.

5.2.7.2.<circle> {wxml:circleType} [?]: A circular area aboutcentral
point described either by <point> if the circlestatic or <moving-
point> if the circle has motion.

5.2.7.2.1. <point> [?]: See section 5.2.2.

5.2.7.2.2. <moving-point> [?]: See 5.2.6. The appropriate type attribute
is "centroid”.

5.2.7.2.3. <radius> {wxml:distanceType}. The distance from the
centroid to the edge of the circular area.

5.2.7.2.3.1units {wxml:distance-unitsType}. The units of radius.
Examples are "km", "m" and "statute miles"

5.2.7.3.«llipse> {wxml:ellipseType} [?]: A elliptical area abowat central
point described either by <point> if the circlestatic or <moving-
point> if the circle has motion.

- A BO8FDP example is a TIFS storm track with eilti@lt storm
cells.

5.2.7.3.1. <point> [?]: See section 5.2.2.

5.2.7.3.2. <moving-point> [?]: See section 5.2.6. The appropriate type
attribute is "centroid".

5.2.7.3.3. <major_axis> {wxml:distanceType}: The distance from the
center point of the ellipse to the long edge ofdhiptical area.

5.2.7.3.3.1units; See section 5.2.7.2.3.1.

5.2.7.3.4. <minor_axis> {wxml:distanceType}: The distance from the
center point of the ellipse to the short edge efdhiptical area.

5.2.7.3.4.1units. See section 5.2.7.2.3.1.

5.2.7.3.5. <orientation> {wxml:directionType}: Orientation angle of
the ellipse.

5.2.7.3.5.1units {xsd:direction-unitsType}: The units of the
orientation angle. Possible values include "deghess.

NowcastFormatSpecifications_v2.3.doc 38 2148007



5.2.7.4<rectangle>{wxml:rectangleType} [?]: A static rectangularear
which is defined by four latitude and longituderpa{Normally this
will not be required for nowcasts but is left irethpecifications for
compatibility with DWML..)

5.2.7.4.1<point> {wxml:pointType} [+ (exactly 4)]: Describes the
vertices of the rectangle. See section 5.2.2.

5.2.7.5<polygon> {wxml:polygonType} [?]: A multi-sided polygon whitis
defined by at least three latitude and longitudesp@he polygon may
have motion, which is associated with its centcahp

- A BO8FDP example is a TIFS threat area, which dugshave
motion.

5.2.7.5.1<moving-point> [?]: Describes the centroid of the polygon, and
is used only for polygons with motion. See secbdh6.

5.2.7.5.2<point> {wxml:pointType} [+ (min of 3)]: Describes the
vertices of the polygon. See section 5.2.2. (Nat#tough the
vertices are not static in a moving polygon, thdiamof the
polygon is associated with the <moving-point> elatesed to
describe the centroid.) Following convention thistfpoint in the
polygon should be repeated as the last point.

5.2.8. <polyline>{wxml:polylineType} [?]: A set of at least two jras defining
a (multi-segment) line, which may not be straidtite polyline may have
motion.

- A BO8FDP example is an Autonowcaster boundaryyevlach point
has motion in the u and v directions.

5.2.8.1summarization: See section 5.2.2.3.

5.2.8.2. /moving-point> {wxml:moving-pointType} [+ (min of 2)]: Defines
a point on the polyline. See section 5.2.6.

5.3.<event {wxml:eventType} [+]: Contains the nowcast evelatta, where an
"event" is defined as a set of data fanavingpoint, polyline, or area location
(tornado, storm cell, gust front, etc) identifiegddunique ID.

5.3.1. ID {xsd:string}: ID number or code for the event.

5.3.2. <case {wxml:caseType} [+]: Defines a realization of tegent at a
particular time. When multiple times are indicabedhe time-layout, the
absence of the event at a particular time is inddecédy an empty case (see
Appendix C, Example 3b).
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5.3.2.1. 4&ime> {xsd:dateTime}: Valid date and time of the case
5.3.2.1.1. time-coordinate { wxml:time-coordinateType } [?]: See 5.1.1.

5.3.2.1.2. period {xsd:duration}[?]: Time period of the data valigit The
syntax is PTnH for hours, PTnM for minutes.

5.3.2.2 <location>{wxml:locationType} [+]: Defines the location(s)f the
data. See 5.2. For nowcasts more than one of tindlskeelements may
be specified.

- A BO8FDP example is a TITAN cell, which can beesented
both as an ellipse and a polygon.

5.3.2.3.mowcast-parameters [?]: See section 5.5. <nowcast-parameters> is
used for all events except polylines.

5.4.<parameters> {wxml:parametersType} [+]: Holds the collectedwronmental
data for static locations. Quantitative data atd irethe appropriate child
element for each variable type. Worded weather efesnare described by the
<weather-conditions> parameter — see section 5.4.3.

5.4.1. applicable-location {xsd:string}: Used to relate the <location-ketpthe
list of parameters (see section 5.2.1).

5.4.2. <... parameter...> {wxml:parameterType} [?]: Holds the individual
types of environmental data. Possible values ireckigmperature>,
<humidity>, <wind-speed>, <weather>, etc. RefeAppendix B2, Table 1
for types of environmental data.

5.4.2.1type {wxml:parameter-typeType}. Refines the meteorotayi
parameter. For example, if <parameter> is "tempegathen <type>
can have values of "air", "dewpoint", "surface't.dkefer to Appendix
B2, Table 1 for possible values.

5.4.2.2.units {wxml:parameter-unitsType} Defines the units of the
parameter. Refer to Appendix B2, Table 1 for pdssialues.

5.4.2.3time-layout {wxml:time-layoutType}. Defines the key to the
appropriate valid times (see section 5.1). Requwedtatic forecasts if
more than one time is given.

5.4.2.4 characterization {wxml:characterizationType} [?]: Temporal
summarization of the data. Valid values are "maxmiu'minimum”,
"mean", "average", and "median".

5.4.2.5.categorical-table {wxml:categorical-tableType} [?]: Foreign key o
list of categories that defines the meaning of(tiaegorical) value.
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5.4.2.6.conversion-table{wxml:conversion-tableType} [?]: Foreign key to a
list of conversion tables that provide an equivaleiue for the data.

5.4.2.7.saame> {xsd:string} [?]: The name of this parametermelname
value can be used for display purposes.

5.4.2.8.«alue>{xsd:decimal} [+]: The value(s) of the parameteX.missing
value is represented by xsi:nil="true". No valuegpresented by an
empty element. Not required for <weather> parametae 5.5.3.

5.4.3. <weather-conditions> {wxml:weather-conditionsType} [?]: Container
for up to five weather values. This is a specipktpf parameter used to
represent worded weather data. It is a child oktheather> parameter.

- For BO8FDP weather_conditions are used to descsiere weather
elements such as mesocyclones, hail, downbursts, et

5.4.3.1<value>{wxml:valueType} [* (max of 5)] The sensible weather.
Missing values are represented by an empty eleroeat) empty
elements and xsi:nil="true".

5.4.3.1.1weather-type {wxml:weather-typeType}: Weather description.
Valid values are contained in Appendix B2, Table 4.

5.4.3.1.2. coverage {wxml:coverageType} [?] The weather coverage
value. Valid values are contained in Appendix B2blE 2.

5.4.3.1.3.intensity {wxml:intensityType} [?] The weather intensity.
Valid values are contained in Appendix B2, Table 3.

5.5.<nowcast-parameters {wxml:nowcast-parametersType} [?]: Holds the
collected environmental data for moving locatid@santitative data are held in
the appropriate child element for each variabletyorded weather elements
are described by the <weather-conditions> paramesee section 5.5.2.
<nowcast-parameters> uses a briefer descriptitineoflata than <parameters>.
Note that <nowcast-parameters> is not requireddi@casts of lines which have
no meteorological data associated with them.

5.5.1. <... nowcast-parameter..> {wxml:nowcast-parameterType}[?]: Holds
the individual types of environmental data. Possidlues include
<temperature>, <wind_speed>, etc. A missing vauepresented by
xsi:nil="true". No value is represented by an englgment.

- For BO8FDP refer to Table 3 of the BOBFDP FormpeS&ification
document for names and preferred units of pararseter
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5.5.1.1.units {wxml:parameter-unitsType} [?] Defines the units of the
parameter. Must accompany all parameters excepga@atal and
weather-conditions parameters.

5.5.1.2.categorical-table {wxml:categorical-tableType} [?]: Foreign key o
list of categories that define the meaning of dadgorical) value.

5.5.1.3.threshold_value {xsd:decimal} [?]: Must accompany probability
forecasts to indicate the threshold exceedanceyvalu

5.5.1.4 threshold_units { nml:parameter-unitsType } [?]: Must accompany
probability forecasts to indicate the units of theeshold value.

5.5.2. <weather-conditions> See section 5.4.3.

- For BO8FDP weather_conditions are used to descsivere weather
elements such as mesocyclones, hail, downbursts\es$t these data in
<nowcast-parameters> if they have motion associatéd them.

5.6. <categorical-definitions>{wxml:categorical-definitionsType} [?]: Contairntke
definitions of categories found in parameter values

5.6.1. <categorical-table>{wxml:categorical-table-elementType} [+]: Contain
the categorical data.

5.6.1.1.units {wxml:parameter-unitsType}: [?] The units of thdata in the
categories.

5.6.1.2.<categorical-key>{wxml:.categorical-keyType}. The primary key
relating the data in the parameter element to ticpdar categorical
table.

5.6.1.3.<value>{xsd:string} [+]: The categorical value of thetda

5.6.1.3.1.category {xsd:string}: The description of the category.

5.7.<conversion-definitions>{wxml:conversion-definitionsType} [?]: Contains
loop-up tables used to relate numerical data tecarivalent value.

5.7.1. <conversion-table>{wxml:conversion-table-elementType} [+]: Holds
the range of data associated with each equivakdoey

5.7.1.1<conversion-key>{wxml:conversion-keyType}. The primary key
relating the data in the parameter element to ticpéar conversion
table.

5.7.1.2<start-value> {wxml:start-valueType} [+]: The starting value tife
range of data for which the value is equivalent.
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5.7.1.3<end-value>{wxml:end-valueType} [+]: The ending value of the
range of data for which the value is equivalent.

5.7.1.4<equivalent-value>{xsd:string} [+]: The equivalent value of the
data

6. XML Considerations

6.1. Namespace: WxML will use the namespace
http://www.bom.gov.au/bmrc/wefor/projects/b08fdp/Nifx.

6.2. Schema: WxML will use XML Schema to perform validity chieiag.
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Appendix B3: Valid values for environmental parameers and weather data.
Table 1. Valid values for parameters and their syged units.

Parameter Types Units
air, gew point”, ' d"ry_bulb , "Wet "Cr K" UE" "Celsius”
temperature bulb", "heat index", "wind chill*, |, )
" v o W Kelvin", "Fahrenheit
apparent”, "sea surface", "soll

precipitation

"rain”, "snow", "liquid"

llmm h‘l“, llmll' "inCheS"

probability-of-
precipitation

"12 hour", "floating"

"percent"”

wind-speed "sustained", "gust", "transport” "m s“Km h-1", "knots"
wind_direction "sustained", "gust", "transport” tplees true”
cloud-amount "total" "percent”
humidity "relative”, "specific", "absolute" "perceén
weather
Table 2. Valid values for weather coverage attebut
Coverage Values
(coverage)
slight chancel  occasional scattered areas frequent
chance definitely numerous widespread intermittent
likely isolated patchy periods of none

Table 3. Valid values for weather intensity atttdau

Intensity Values
(intensity)
very light mild
light strong
moderate severe
heavy none

Table 4. Valid weather values.
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Weather Values
(<value>)

thunderstorms

lightning

hail

downburst

damaging winds

mesocyclone

rain

drizzle

Snow

fog
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Appendix C. Sample nowcasts in XML format

Sample XML files for nowcasts are printed belovsbmw how point, line, track, severe
weather, and area nowcasts can be representedMi\iégtmat. The XML examples and
schemas are available onlinehép://www.bom.gov.au/bmrc/wefor/projects/b08fdp/Mix.

Example 1: Point forecasts of temperature from MOS
File nameMOS_temp_20060217120000.xml

<?xm version="1.0"?>
<wxm  xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xm ns="http://ww. bom gov. au/ bnr c/ wef or/ pr oj ect s/ b08f dp/ WkM_"
version="1.01"
Xsi : schemalLocati on="http://ww. bom gov. au/ bnr ¢/ wef or/ pr oj ect s/ b08f dp/ WM.
" hctitp: /I www. bom gov. au/ bnr c/ wef or/ pr oj ect s/ b08f dp/ WkM./ wxm . 1. 01. xsd" >
<heaq>
<product conci se-nanme="poi nt" operational - node="experi nental ">
<syst enPMJF</ syst enp
<title>Made-Up Forecast</title>
<descri pti on>BO8FDP MOS</ descri pti on>
<cat egor y>f or ecast </ cat egor y>
<creation-date refresh-frequency="PT6H'>2006-02-17T12: 00: 00</ cr eat i on- dat e>
</ pr oduct >
<dat a- sour ce>
<network type="AWS" nane="AW5" />
</ dat a- sour ce>
<product - sour ce>
<nor e- i nformati on>
http://ww. bom gov. au/ bnr c/ wef or/ proj ect s/ b08f dp/ i nf o. ht m
</ more-information>
<producti on- cent er >Bur eau of Met eor ol ogy
<sub- cent er >Research Centre</sub-center>
</ producti on-center>
<di scl ai mer>htt p://ww. bom gov. au/ ot her/ di scl ai mer. sht ml </ di scl ai mer >
<credit>http://ww. bom gov. au</credit>
<credit-1ogo>http://ww. bom gov. au/ i mages/ bom | ogo. gi f </ credit-1 ogo>
<f eedback>ht t p: / / www. bom gov. au/ bnr ¢/ wf hone. ht nx/ f eedback>
</ product - sour ce>
</ head>
<dat a>
<l ocati on>
<l ocat i on- key>00001</1| ocat i on- key>
<site latitude="40.1" |ongitude="116.4">0 ynpi c Stadi unx/site>
</l ocation>
<l ocati on>
<l ocat i on- key>00002</| ocat i on- key>
<site latitude="40.2" |ongitude="116.2">Beijing Intl Airport</site>
</l ocation>
<l ocati on>
<l ocat i on- key>00003</| ocat i on- key>
<site latitude="39.7" |ongitude="116.5">Rowi ng venue</site>
</l ocation>
<tinme-layout time-coordinate="UTC' >
<l ayout - key>k- plh-n6- 1</ | ayout - key>

<start-valid-tine>2006-02-13T13: 00: 00</start-valid-tinme>
<start-valid-tinme>2006-02-13T14:00: 00</start-valid-tine>
<start-valid-ti ne>2006-02-13T15: 00: 00</start-valid-tinme>
<start-valid-tinme>2006-02-13T16: 00: 00</start-valid-tine>
<start-valid-ti ne>2006-02-13T17: 00: 00</start-valid-tinme>
<start-valid-tinme>2006-02-13T18: 00: 00</start-valid-tine>

</time-|ayout>
<par aneters applicabl e-l1ocati on="00001">
<tenperature type="air" units="C' time-I|ayout="k-plh-n6-1">
<nanme>Air tenperature (C)</nanme>
<val ue>26. 7</ val ue>
<val ue>26. 3</val ue>
<val ue>25. 6</ val ue>
<val ue>25. 2</val ue>
<val ue>24. 2</val ue>
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<val ue>23. 4</val ue>
</t enper at ur e>
</ par anet er s>
<par aneters applicabl e-l1ocati on="00002">
<tenperature type="air" units="C' time-|ayout="k-plh-n6-1">
<nanme>Air tenperature (C)</nanme>
<val ue>26. 6</ val ue>
<val ue xsi:nil="true"/>
<val ue>25. 2</val ue>
<val ue>24. 8</val ue>
<val ue>24. 3</val ue>
<val ue>23. 5</val ue>
</ tenperat ure>
</ par anet er s>
<par aneters applicabl e-locati on="00003">
<tenperature type="air" units="C' time-|layout="k-plh-n6-1">
<nanme>Air tenperature (C)</name>
<val ue>26. 2</val ue>
<val ue>26. 2</ val ue>
<val ue>25. 1</ val ue>
<val ue>24. 5</ val ue>
<val ue>24. 0</ val ue>
<val ue>23. 1</ val ue>
</t enper at ur e>
</ par anet er s>
</ dat a>
</ wxni >
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Example 2: Track forecast from TIFS
File nametifs_storm_20060217173000.xml

<?xm version="1.0"?>
<wxm  xm ns: xsi="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xm ns="http://ww. bom gov. au/ bnr c/ wef or/ pr oj ect s/ b08f dp/ W«ML" ver si on="1. 01"
Xxsi : schemalLocati on="http://ww. bom gov. au/ bnr ¢/ wef or/ pr oj ect s/ b08f dp/ WM.
" rgtp://MMMLbonlgov.au/bnrc/mefor/projects/bO8fdp/MXNL/mun1.1.01.xsd">
<heaq>
<product conci se-nanme="track" operational - node="experi nental ">
<systenptifs
<sub- syst en,TlI TAN</ sub- syst en>
</ systenp
<titl e>Thunderstorm | nteractive Forecast System Thunderstorm Track</title>
<descri pti on>BO8FDP TIFS track</description>
<cat egor y>anal ysi s</ cat egor y>
<creation-date refresh-frequency=" PT10M ">2006-02-17T17: 35: 00</ creati on-dat e>
</ pr oduct >
<dat a- sour ce>
<radar name="Tianjin" type="NEXRAD' |atitude="39.20" |ongitude="117.30" />
</ dat a- sour ce>
<product - sour ce>
<nor e- i nformati on>
http://ww. bom gov. au/ bnr c/ wef or/ proj ect s/ b08f dp/ i nf 0. ht
</ more-information>
<producti on- cent er >Bur eau of Met eor ol ogy
<sub- cent er >Research Centre</sub-center>
</ producti on-center>
<di scl ai mer>http://ww. bom gov. au/ ot her/ di scl ai mer. sht ml </ di scl ai mer >
<credit>http://ww. bom gov. au</credit>
<credit-1ogo>http://ww. bom gov. au/ i mages/ bom | ogo. gi f </ credit-1 ogo>
</ pr oduct - sour ce>
</ head>
<nowcast - dat a>
<tine-layout time-coordinate="UTC'>
<start-valid-time>2006-02-17T17: 30: 00</start-valid-tine>
<end-val i d-ti me>2006- 02- 17T17: 30: 00</ end-val i d-ti me>
</time-|ayout>
<event |D="00036">
<case>
<tine time-coordi nate="UTC" peri od="PT10M >2006-02-17T17: 30: 00</ti nme>
<l ocati on>
<ar ea>
<ellipse>
<movi ng- poi nt type="centroid">
<l atitude>39.55</|atitude>
<l ongi t ude>116. 67</ | ongi t ude>
<pol ar _noti on>
<speed units="km h-1">10. 1</ speed>
<direction_fromunits="degrees true">94</direction_fronp
</ pol ar _noti on>
</ movi ng- poi nt >
<mgj or _axl s units="knl'>4. 2</ maj or _axi s>
<m nor _axi s units="kmn>2. 5</ m nor_axi s>
<orientation units="degrees true">22</orientation>
</ellipse>
</ area>
</l ocation>
<nowcast - par anet er s>
<max_dbz units="dbz" >52</ max_dbz>
<VIL units="kg m 2">3.4</ VI L>
<ori gi nal _speed units="km h-1">9. 8</ori gi nal _speed>
<original _direction units="degrees true">138</original _direction>
<vi si bl e uni ts="none">true</vi si bl e>
<storm.intensity categorical-tabl e="storm categories">
4
</storm.intensity>
</ nowcast - par anet er s>
</ case>
</ event >
<event |D="00037">
<case>
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<tinme time-coordi nate="UTC" period="PT10M >2006- 02-17T17: 30: 00</ ti me>
<l ocati on>
<ar ea>
<ellipse>
<movi ng- poi nt type="centroid">
<l atitude>40.02</|atitude>
<l ongi t ude>116. 89</ | ongi t ude>
<pol ar _noti on>
<speed uni ts="km h-1">11. 7</ speed>
<direction_fromunits="degrees true">98</direction_fronms
</ pol ar _noti on>
</ movi ng- poi nt >
<mgj or _axi s units="kn>3. 9</ mgj or _axi s>
<m nor_axi s units="knl'>2. 2</ m nor_axi s>
<orientation units="degrees true">25</orientation>
</ellipse>
</ area>
</l ocation>
<nowcast - par anet er s>
<max_dbz uni ts="dbz" >46</ max_dbz>
<VIL units="kg m2">2.7</VIL>
<origi nal _speed units="km h-1">11. 7</ori gi nal _speed>
<original _direction units="degrees true">98</original _direction>
<vi si bl e uni ts="none">true</visibl e>
<storm.intensity categorical-tabl e="storm categories">
3

</storm.intensity>
</ nowcast - par anet er s>
</ case>
</ event >
<event |D="00038">
<case>
<tinme time-coordi nate="UTC" period="PT10M >2006- 02-17T17: 30: 00</ ti me>
<l ocati on>
<ar ea>
<ellipse>
<movi ng- poi nt type="centroid">
<l atitude>40.21</latitude>
<l ongi t ude>116. 56</ | ongi t ude>
<pol ar _noti on>
<speed units="km h-1">9. 8</ speed>
<direction_fromunits="degrees true">95</direction_frons
</ pol ar _noti on>
</ movi ng- poi nt >
<maj or _axi s units="kn>8. 7</ maj or _axi s>
<m nor_axi s units="knl'>3. 1</ m nor_axi s>
<orientation units="degrees true">24</orientation>
<lellipse>
</ area>
</l ocation>
<nowcast - par anet er s>
<max_dbz uni ts="dbz" >43</ max_dbz>
<VIL units="kg m2">2.9</VIL>
<origi nal _speed units="km h-1">9. 8</ori gi nal _speed>
<original _direction units="degrees true">95</original _direction>
<vi si bl e uni ts="none">true</visibl e>
<storm.intensity categorical-table="storm categories">
2
</storm.intensity>
</ nowcast - par anet er s>
</ case>
</ event >
<cat egorical -definitions>
<cat egori cal -t abl e>
<cat egori cal - key>st or m cat egori es</ cat egori cal - key>
<val ue category="very m | d">1</val ue>
<val ue category="m | d">2</val ue>
<val ue cat egory="noder at e" >3</ val ue>
<val ue cat egory="strong">4</val ue>
<val ue category="int ense" >5</val ue>
</ cat egori cal -t abl e>
</ cat egori cal -definitions>
</ nowcast - dat a>
</ wxm >
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Example 3: TITAN track forecast with two shape representations and cell history (2 time
steps)
File nametitan_storm_20060217175000.xml

<?xm version="1.0"?>
<wxm  xm ns: xsi="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xm ns="http://ww. bom gov. au/ bnr c/ wef or/ pr oj ect s/ b08f dp/ W«ML" ver si on="1. 01"
Xsi : schemalLocati on="http://ww. bom gov. au/ bnr ¢/ wef or/ pr oj ect s/ b08f dp/ WM.
" rgtp://MMMLbonlgov.au/bnrc/mefor/projects/bO8fdp/VMNL/mun1.1.01.xsd">
<heaq>
<product conci se-nanme="track" operational - node="experi nental ">
<syst en,TlI TAN</ syst enr>
<titl e>TI TAN Thunderstorm Track</titl e>
<descri pti on>BO8FDP TI TAN</ descri pti on>
<cat egor y>anal ysi s</ cat egor y>
<creation-date refresh-frequency="PT10M >
2006-02-17T17: 55: 00
</ creation-date>
</ pr oduct >
<dat a- sour ce>
<radar name="Tianjin" type="NEXRAD' |atitude="39.20" |ongitude="117.30" />
</ dat a- sour ce>
<product - sour ce>
<nor e- i nformati on>
http://ww. bom gov. au/ bnr c/ wef or/ proj ect s/ b08f dp/ i nf 0. ht m
</ more-information>
<producti on-cent er>
Bureau of Meteorol ogy
<sub- cent er >Research Centre</sub-center>
</ production-center>
<di scl ai mer >ht t p: / / www. bom gov. au/ ot her/ di scl ai ner. sht m </ di scl ai nmer>
<credit>http://ww. bom gov. au</credit>
<credit-1ogo>http://ww. bom gov. au/ i mages/ bom | ogo. gi f</credit-1 ogo>
</ pr oduct - sour ce>
</ head>
<nowcast - dat a>
<time-layout time-coordinate="UTC' >
<start-valid-tine>2006-02-17T17: 40: 00</start-valid-tinme>
<end-val i d-time>2006-02-17T17: 50: 00</ end-val i d-ti ne>
</tinme-1ayout >
<event |D="254">
<case>
<ti me>2006-02-17T17: 40: 00</ti me>
<l ocati on>
<ar ea>
<ellipse>
<movi ng- poi nt type="centroid">
<l atitude>39.55</|atitude>
<l ongi t ude>116. 67</ | ongi t ude>
<pol ar _noti on>
<speed units="km h-1">11. 7</ speed>
<direction_from units="degrees true">
98
</direction_fronr
</ pol ar _noti on>
</ movi ng- poi nt >
<mgj or _axi s units="kn>4. 2</ maj or _axi s>
<m nor _axi s units="knl'>2. 5</ m nor_axi s>
<orientation units="degrees true">22</orientation>
</ellipse>
<pol ygon>
<movi ng- poi nt type="centroid">
<l atitude>39.55</1atitude>
<l ongi t ude>116. 67</ | ongi t ude>
<pol ar _noti on>
<speed units="km h-1">11. 7</ speed>
<direction_from units="degrees true">
98

</direction_fronp
</ pol ar _noti on>
</ movi ng- poi nt >
<poi nt latitude="39.55" |ongitude="116.645" />
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<poi nt |atitude="39.565" |ongitude="116.659" />
<poi nt latitude="39.574" |ongitude="116.661" />
<poi nt latitude="39.577" |ongitude="116.675" />
<poi nt |atitude="39.58" |ongitude="116.69" />

<poi nt |atitude="39.571" |ongitude="116.70" />
<poi nt |atitude="39.565" |ongitude="116.75" />
<poi nt |atitude="39.551" |ongitude="116.70" />
<poi nt |atitude="39.535" |ongitude="116.66" />
<poi nt |atitude="39.537" |ongitude="116.67" />
<poi nt latitude="39.514" |ongitude="116.643" />
<poi nt |atitude="39.521" |ongitude="116.64" />
<poi nt |atitude="39.532" |ongitude="116.638" />
<poi nt |atitude="39.55" |ongitude="116.645" />

</ pol ygon>

</ area>
</l ocation>
<nowcast - par anet er s>
<I D_parent units="none">246</|D_parent>
<ID child units="none">270</1D_chil d>
<reflectivity threshold units="dbz">35</refl ectivity_threshol d>
<hei ght _t hreshol d uni t s="kn{ >3</ hei ght _t hr eshol d>
<vol ume_t hreshol d uni t s="knB" >30</ vol une_t hr eshol d>
<cel | _top units="kni>3.625</cel | _top>
<cel | _vol une uni ts="knB">32. 9</cel | _vol ume>
<mean_area units="knm2">10. 97</ nean_ar ea>
<proj ected_area units="knR">18</proj ect ed_ar ea>
<max_dbz units="dbz" >52</ max_dbz>
<hei ght _max_dbz uni t s="kn{ >1. 75</ hei ght _max_dbz>
<VIL units="kg m2">3.36</VIL>
<storm.intensity units="category">0</storm.intensity>
<hai | _mass uni t s="kg">0</ hai | _mass>
<hai | _probability units="percent">
<val ue threshol d_val ue="0" threshol d_uni ts="mi >20</ val ue>
<val ue threshol d_val ue="10" threshol d_units="nmi>10</val ue>
<val ue threshol d_val ue="20" threshol d_units="nm'>10</val ue>
</ hai | _probability>
</ nowcast - par anet er s>
</ case>
<case>
<tinme>2006- 02-17T17: 50: 00</ti me>
<l ocati on>
<area>
<ellipse>
<movi ng- poi nt type="centroid">
<l atitude>39.54</|atitude>
<l ongi t ude>116. 78</ | ongi t ude>
<pol ar _noti on>
<speed units="km h-1">11. 9</ speed>
<direction_from units="degrees true">
104
</direction_fronp
</ pol ar _noti on>
</ movi ng- poi nt >
<mgj or _axl s units="knl'>4. 3</ maj or _axi s>
<mi nor _axi s units="kmn'>2. 8</ m nor_axi s>
<orientation units="degrees true">25</orientation>
</ellipse>
<pol ygon>
<nmovi ng- poi nt type="centroid">
<l atitude>39.54</|atitude>
<l ongi t ude>116. 78</ | ongi t ude>
<pol ar _noti on>
<speed uni ts="km h-1">11. 9</ speed>
<direction_from units="degrees true">
104
</direction_fronr
</ pol ar _noti on>
</ movi ng- poi nt >
<poi nt latitude="39.54" |ongitude="116.755" />
<poi nt |atitude="39.560" |ongitude="116.77" />
<poi nt latitude="39.571" |ongitude="116.785" />
<poi nt |atitude="39.57" |ongitude="116.802" />
<poi nt |atitude="39.56" |ongitude="116.811" />
<poi nt latitude="39.554" |ongitude="116.859" />
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<poi nt |atitude="39.544" |ongitude="116.809" />
<poi nt |atitude="39.525" |ongitude="116.77" />
<poi nt |atitude="39.510" |ongitude="116.754" />
<poi nt latitude="39.512" |ongitude="116.751" />
<poi nt |atitude="39.520" |ongitude="116.749" />
<poi nt |atitude="39.54" |ongitude="116.755" />
</ pol ygon>
</ ar ea>

</l ocation>
<nowcast - par anet er s>
<I D_parent units="none">246</1D_parent>
<reflectivity threshold units="dbz">35</refl ectivity_threshol d>
<hei ght _t hreshol d uni t s="kn{ >3</ hei ght _t hr eshol d>
<vol ume_t hreshol d uni t s="knB" >30</ vol une_t hr eshol d>
<cel | _top units="kn'>3. 64</cell _top>
<cel | _vol une uni ts="knB">33. 8</cel | _vol ume>
<mean_area units="knm2">11. 6</ mean_ar ea>
<proj ected_area units="knR">18. 3</ proj ect ed_ar ea>
<max_dbz units="dbz" >53</ max_dbz>
<hei ght _max_dbz uni t s="knt{ >1. 85</ hei ght _max_dbz>
<VIL units="kg m2">3.42</ VI L>
<storm.intensity units="category">0</storm.intensity>
<hai | _mass uni ts="kg">0</ hai | _mass>
<hai | _probability units="percent">
<val ue threshol d_val ue="0" threshol d _units="mi>30</val ue>
<val ue threshol d_val ue="10" threshol d_units="nn'>20</val ue>
<val ue threshol d_val ue="20" threshol d_units="nm'>10</val ue>
</ hai | _probability>
</ nowcast - par anet er s>
</ case>
</ event >
<event |D="255">
<case">
<tinme>2006- 02-17T17: 40: 00</ti me>
<l ocati on>
<area>
<ellipse>
<movi ng- poi nt type="centroid">
<l atitude>40.02</|atitude>
<l ongi t ude>116. 89</ | ongi t ude>
<pol ar _noti on>
<speed units="km h-1">11. 9</ speed>
<direction_from units="degrees true">
105
</direction_fronp
</ pol ar _noti on>
</ movi ng- poi nt >
<mgj or _axl s units="knl>3. 9</ nmgj or _axi s>
<m nor _axi s units="kmn>2. 2</ m nor_axi s>
<orientation units="degrees true">25</orientation>
</ellipse>
<pol ygon>
<nmovi ng- poi nt type="centroid">
<l atitude>40.02</1atitude>
<l ongi t ude>116. 89</ | ongi t ude>
<pol ar _noti on>
<speed uni ts="km h-1">11. 9</ speed>
<direction_from units="degrees true">
105
</direction_fronr
</ pol ar _noti on>
</ movi ng- poi nt >
<poi nt latitude="40.0" |ongitude="116.88" />
<poi nt |atitude="40.014" |ongitude="116.87" />
<poi nt |atitude="40.021" |ongitude="116.887" />
<poi nt |atitude="40.025" |ongitude="116.911" />

<poi nt |atitude="40.018" |ongitude="116.917" />
<poi nt |atitude="40.0" |ongitude="116.92" />

<poi nt |atitude="39.981" |ongitude="116.904" />
<poi nt |atitude="39.968" |ongitude="116.89" />
<poi nt |atitude="39.962" |ongitude="116.869" />
<poi nt latitude="39.975" |ongitude="116.864" />
<poi nt |atitude="40.0" |ongitude="116.88" />

</ pol ygon>
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</ area>
</l ocation>
<nowcast - par anet er s>

<I D_parent units="none">247</|D_parent>

<ID child units="none">271</1D_chil d>

<reflectivity threshold units="dbz">35</refl ectivity_threshol d>

<hei ght _t hreshol d uni t s="kn{ >3</ hei ght _t hr eshol d>

<vol ume_t hreshol d uni t s="knB" >30</ vol une_t hr eshol d>

<cel | _top units="kni>3.985</cel | _top>

<cel | _vol une uni ts="knB">43. 5</cel | _vol ume>

<mean_area units="knm2">13. 5</ mean_ar ea>

<proj ected_area units="knR">24</ proj ect ed_ar ea>

<max_dbz units="dbz" >57</ max_dbz>

<hei ght _max_dbz uni t s="kni{ >2. 34</ hei ght _max_dbz>

<VIL units="kg m 2">3.85</VIL>

<storm.intensity units="category">0</storm.intensity>

<hai | _mass uni t s="kg">0</ hai | _mass>

<hai | _probability units="percent">
<val ue threshol d_val ue="0" threshol d units="mi>20</val ue>
<val ue threshol d_val ue="10" threshol d_units="nm>10</val ue>
<val ue threshol d_val ue="20" threshol d_units="nm'>10</val ue>

</ hai | _probability>

</ nowcast - par anet er s>
</ case>
</ event >
<event |D="270">
<case>
<<ti me>2006- 02-17T17: 50: 00</ti ne>
<l ocati on>
<ar ea>
<ellipse>
<movi ng- poi nt type="centroid">
<l atitude>39.56</|atitude>
<l ongi t ude>116. 83</ | ongi t ude>
<pol ar _noti on>
<speed units="km h-1">12. 5</ speed>
<direction_from units="degrees true">
85
</direction_fronr
</ pol ar _noti on>
</ movi ng- poi nt >
<maj or _axi s units="kn>1. 3</ mgj or _axi s>
<m nor_axi s units="kn{>1. 0</ m nor_axi s>
<orientation units="degrees true">30</orientation>
</ellipse>
<pol ygon>
<movi ng- poi nt type="centroid">
<l atitude>39.56</|atitude>
<l ongi t ude>116. 83</ | ongi t ude>
<pol ar _noti on>
<speed units="km h-1">12. 5</ speed>
<direction_from units="degrees true">
85
</direction_fronpr
</ pol ar _noti on>
</ movi ng- poi nt >
<poi nt latitude="39.562" |ongitude="116.885" />
<poi nt |atitude="39.576" |ongitude="116.895" />
<poi nt |atitude="39.568" |ongitude="116.811" />

<poi nt |atitude="39.554" |ongitude="116.809" />
<poi nt |atitude="39.521" |ongitude="116.754" />
<poi nt |atitude="39.538" |ongitude="116.749" />
<poi nt |atitude="39.551" |ongitude="116.654" />
<poi nt |atitude="39.562" |ongitude="116.885" />
</ pol ygon>
</ area>

</l ocation>
<nowcast - par anet er s>
<I D_parent units="none">254</|D parent>
<reflectivity_threshold units="dbz">35</reflectivity_threshol d>
<hei ght _threshol d uni t s="kn{ >3</ hei ght _t hreshol d>
<vol ume_t hreshol d uni t s="knB">30</ vol une_t hr eshol d>
<cell _top units="knl>2.45</cell _top>
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<cel | _vol une uni ts="knB">15. 0</ cel | _vol ume>

<mean_area units="knmR">8. 5</ mean_ar ea>

<proj ected_area units="knmR">9. 1</ proj ect ed_ar ea>

<max_dbz units="dbz" >45</ max_dbz>

<hei ght _max_dbz units="knf' >1. 7</ hei ght _max_dbz>

<VIL units="kg m2">1.55</VIL>

<storm.intensity units="category">0</storm.intensity>

<hai | _mass uni ts="kg">0</hail _nass>

<hai | _probability units="percent">
<val ue threshol d_val ue="0" threshol d_units="mi >0</val ue>
<val ue threshol d_val ue="10" threshol d_uni t s="nmi >0</ val ue>
<val ue threshol d_val ue="20" threshol d_units="mi >0</val ue>

</ hai | _probability>

</ nowcast - par anet er s>
</ case>
</ event >
</ nowcast - dat a>
</ wxm >

NowcastFormatSpecifications_v2.3.doc 54 214007



Example 4. TIFS threat area
File nametifs_threat 20060217165000.xml

<?xm version="1.0"?>
<wxm  xm ns: xsi="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xm ns="http://ww. bom gov. au/ bnr c/ wef or/ pr oj ect s/ b08f dp/ W«ML" ver si on="1. 01"
xsi : schemalLocati on="http://ww. bom gov. au/ bnr ¢/ wef or/ pr oj ect s/ b08f dp/ WM.
" rgtp://MMMLbonlgov.au/bnrc/mefor/projects/bO8fdp/MXNL/mun1.1.01.xsd">
<heaq>
<product conci se- name="area" operational - nnde="experinental ">
<systenptifs</systenr
<title>Thunderstorm I nteractive Forecast System Threat Area</title>
<descri pti on>BO8FDP TI FS area</descripti on>
<cat egor y>f or ecast </ cat egor y>
<creation-date refresh-frequency="PT10M >2006-02- 17T16: 50: 00</ cr eati on- dat e>
</ pr oduct >
<dat a- sour ce>
<network type="radar" nanme="Beijing conposite" />
<network type="Ilightning" nanme="GPATS" />
</ dat a- sour ce>
<product - sour ce>
<nor e- i nf ormati on>
http://ww. bom gov. au/ bnr c/ wef or/ proj ect s/ b08f dp/ i nf 0. ht m
</ nore-information>
<producti on- cent er >Bur eau of Met eor ol ogy
<sub- cent er >Research Centre</sub-center>
</ production-center>
<di scl ai mer >ht t p: / / www. bom gov. au/ ot her/ di scl ai ner. sht m </ di scl ai nmer>
<credit>http://ww. bom gov. au</credit>
<credit-1ogo>http://ww. bom gov. au/ i mages/ bom | ogo. gi f</credit-1 ogo>
</ pr oduct - sour ce>
</ head>
<dat a>
<l ocati on>
<l ocat i on- key>00001</1| ocat i on- key>

<ar ea>
<pol ygon>
<poi nt |atitude="39.42" |ongitude="115.88" />
<poi nt |atitude="39.76" |ongitude="115.97" />
<poi nt |atitude="40.03" |ongitude="116.10" />
<poi nt |atitude="40.09" |ongitude="116.78" />
<poi nt |atitude="39.82" |ongitude="117.07" />
<poi nt |atitude="39.53" |ongitude="117.21" />
<poi nt |atitude="39.22" |ongitude="116.89" />
<poi nt |atitude="38.99" |ongitude="116.54" />
<poi nt |atitude="38.34" |ongitude="116.29" />
<poi nt |atitude="38.25" |ongitude="116.06" />
<poi nt |atitude="38.74" |ongitude="115.94" />
<poi nt |atitude="39.42" |ongitude="115.88" />
</ pol ygon>
</ ar ea>

</l ocation>
<tine-layout time-coordinate="UTC'>
<l ayout - key>k- plh-nl- 1</ ayout - key>
<start-valid-tine>2006-02-13T16: 50: 00</start-valid-tinme>
<end-val i d-time>2006- 02-13T17: 50: 00</ end- val i d-ti ne>
</tinme-1ayout >
<par aneters applicabl e-l1ocati on="00001">
<weat her time-|ayout="k-plh-n1-1">
<weat her-condi ti ons>
<val ue weat her-type="t hunderstornms" coverage="w despread"
intensity="strong"/>
<val ue weat her-type="damagi ng wi nds" coverage="chance"
intensity="strong"/>
</ weat her - condi ti ons>
</ weat her >
</ par anet er s>
</ dat a>
</ wxm >
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Example 5. Autonowcaster boundary
File namebanc_bdry 20060217173000.xml

<?xm version="1.0"?>
<wxm  xm ns: xsi="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xm ns="http://ww. bom gov. au/ bnr c/ wef or/ pr oj ect s/ b08f dp/ W«ML" ver si on="1. 01"
xsi : schemalLocati on="http://ww. bom gov. au/ bnr ¢/ wef or/ pr oj ect s/ b08f dp/ WM.
" rgtp://MMMLbonlgov.au/bnrc/mefor/projects/bO8fdp/MXNL/mun1.1.01.xsd">
<heaq>
<product conci se-name="11ine" operational - nnde="experinental ">
<syst enpbanc</ syst enp
<titl e>Aut onowcaster Boundary</title>
<descri pti on>BO8FDP ANC boundar y</ descri pti on>
<cat egor y>anal ysi s</ cat egor y>
<creation-date refresh-frequency="PT10M >2006-02- 17T17: 35: 00</ creati on- dat e>
</ pr oduct >
<dat a- sour ce>
<radar name="Tianjin" type="NEXRAD" | atitude="39.20" |ongitude="117.30" />
</ dat a- sour ce>
<product - sour ce>
<nor e- i nformati on>
http://ww. bom gov. au/ bnr c/ wef or/ proj ect s/ b08f dp/ i nf 0. ht
</ more-information>
<producti on- cent er >Bur eau of Met eor ol ogy
<sub- cent er >Research Centre</sub-center>
</ production-center>
<di scl ai mer>htt p: //ww. bom gov. au/ ot her/ di scl ai mer. sht ml </ di scl ai mer >
<credit>http://ww. bom gov. au</credit>
<credit-1ogo>http://ww. bom gov. au/ i mages/ bom | ogo. gi f </ credit-1 ogo>
</ pr oduct - sour ce>
</ head>
<nowcast - dat a>
<tine-layout time-coordinate="UTC'>
<start-valid-time>2006-02-17T17: 30: 00</start-valid-tine>
<end-val i d-ti me>2006- 02- 17T17: 30: 00</ end-val i d-ti me>
</time-1|ayout>
<event |D="00001">
<case>
<tinme>2006- 02-17T17: 30: 00</ti me>
<l ocati on>
<pol yl i ne>
<nmovi ng- poi nt type="vertex">
<l atitude>39.67</latitude>
<l ongi t ude>115. 71</ | ongi t ude>
<cartesian_noti on>
<u_notion units="ms-1">-5.7</u_notion>
<v_notion units="ms-1">2. 1</ v_noti on>
</ cartesi an_notion>
</ movi ng- poi nt >
<nmovi ng- poi nt type="vertex">
<l atitude>39.49</|atitude>
<l ongi t ude>115. 62</ | ongi t ude>
<cartesian_noti on>
<u_notion units="ms-1">-5.8</u_notion>
<v_notion units="ms-1">1.9</v_notion>
</ cartesi an_noti on>
</ movi ng- poi nt >
<nmovi ng- poi nt type="vertex">
<l atitude>39.29</|atitude>
<l ongi t ude>115. 59</ | ongi t ude>
<cartesian_noti on>
<u_notion units="ms-1">-5.8</u_notion>
<v_notion units="ms-1">1. 7</v_noti on>
</ cartesi an_noti on>
</ movi ng- poi nt >
<nmovi ng- poi nt type="vertex">
<l atitude>39.10</| atitude>
<l ongi t ude>115. 60</ | ongi t ude>
<cartesian_noti on>
<u_notion units="ms-1">-5.8</u_notion>
<v_notion units="ms-1">1.5</v_notion>
</ cartesi an_notion>
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</ movi ng- poi nt >
<nmovi ng- poi nt type="vertex">
<l atitude>38.98</|atitude>
<l ongi t ude>115. 62</ | ongi t ude>
<cartesian_notion>
<u_notion units="ms-1">-5. 7</u_notion>
<v_notion units="ms-1">1. 3</v_notion>
</ cartesi an_notion>
</ movi ng- poi nt >
<nmovi ng- poi nt type="vertex">
<l atitude>38.87</|atitude>
<l ongi t ude>115. 64</ | ongi t ude>
<cartesian_notion>
<u_notion units="ms-1">-5.7</u_notion>
<v_notion units="ms-1">1. 2</v_noti on>
</ cartesi an_notion>
</ movi ng- poi nt >
</ pol yline>
</l ocation>
</ case>
</ event >
</ nowcast - dat a>
</ wxm >
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Example 6. CARDS mesocyclone detection
File namercards_sevwx_20060217173000.xml

<?xm version="1.0"?>
<wxm  xm ns: xsi="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xm ns="http://ww. bom gov. au/ bnr c/ wef or/ pr oj ect s/ b08f dp/ W«ML" ver si on="1. 01"
Xxsi : schemalLocati on="http://ww. bom gov. au/ bnr ¢/ wef or/ pr oj ect s/ b08f dp/ WM.
" rgtp://MMMLbonlgov.au/bnrc/mefor/projects/bO8fdp/MXNL/mun1.1.01.xsd">
<heaq>
<product conci se-nane="poi nt" operati onal - node="experi nental ">
<syst enpcar ds</ syst enp
<titl e>CARDS Mesocycl one Detection</title>
<descri pti on>BO8FDP CARDS neso</descri pti on>
<cat egor y>anal ysi s</ cat egor y>
<creation-date refresh-frequency="PT10M >2006-02- 17T17: 35: 00</ creati on- dat e>
</ pr oduct >
<dat a- sour ce>
<radar type="NEXRAD' nane="Ti anjin" |atitude="39.20" |ongitude="117.30" />
</ dat a- sour ce>
<product - sour ce>
<nor e- i nformati on>
http://ww. bom gov. au/ bnr c/ wef or/ proj ect s/ b08f dp/ i nf 0. ht
</ more-information>
<producti on- cent er >Bur eau of Met eor ol ogy
<sub- cent er >Research Centre</sub-center>
</ production-center>
</ pr oduct - sour ce>
</ head>
<nowcast - dat a>
<time-layout time-coordinate="UTC' >
<start-valid-tine>2006-02-17T17: 30: 00</start-valid-tinme>
<end-val i d-time>2006-02-17T17: 30: 00</ end-val i d-ti ne>
</tinme-1ayout >
<event |D="00001">
<case>
<ti me>2006-02-17T17: 30: 00</ti me>
<l ocati on>
<nmovi ng- poi nt type="nmesocycl one">
<l atitude>39.67</latitude>
<l ongi t ude>115. 71</ | ongi t ude>
<pol ar _noti on>
<speed uni ts="km h-1">32</ speed>
<direction_fromunits="degrees true">102</direction_fron>
</ pol ar _noti on>
</ movi ng- poi nt >
</l ocation>
<nowcast - par anet er s>
<meso_type categorical -tabl e="nmeso types">2</neso_type>
<meso_intensity categorical -tabl e="nmeso intensities">3</nmeso_intensity>
</ nowcast - par anet er s>
</ case>
</ event >
<cat egorical -definitions>
<cat egori cal -t abl e>
<cat egori cal - key>nmeso types</categori cal - key>
<val ue category="small mesocycl one">1</val ue>
<val ue category="I| arge nmesocycl one">2</ val ue>
</ cat egori cal -t abl e>
<cat egori cal -t abl e>
<cat egori cal -key>neso intensities</categorical - key>
<val ue category="very m | d">1</val ue>
<val ue category="m | d">2</val ue>
<val ue cat egory="noder at e" >3</val ue>
<val ue cat egory="strong">4</val ue>
<val ue category="int ense" >5</val ue>
</ cat egori cal -t abl e>
</ cat egori cal -definitions>
</ nowcast - dat a>
</ wxm >
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Appendix D. Additional variables not included in Teble 4.

Variables from WDSS

Name Units

3DAz degr ees

3DRa km

3DXLoc km

3DYLoc km

6knmXl oc km

6kmvyl oc km

Age nn

AgeHour s hr

AgeM n nn

AgeSec S

AgeVs (di nensi onl ess)
Al gRank (di mensi onl ess)
AssocMesol D (di nensi onl ess)
AssocStorm D (di nensi onl ess)
Azi mut h degr ees

Cel | Base km

CelllD (di mensi onl ess)
Cel | Mass kg

Cel |l Top km

Cel |l Top COs km

Cel | Vol une nB3

CrcType (di mensi onl ess)
ConeX Si | ence (di nensi onl ess)
ConvDept h km

Cor eAspect Rati o (di nensi onl ess)
Cor eBase km

Cor eDept h km

Cor eTop km

DDPDASE r engt h (di mensi onl ess)
DDPDATY pe (di nensi onl ess)
Di st ToDet ecti on km

Fcst Error km

Hai | Si zeEsti nate nm

Hai | Si zeEstimate COS | mm

Hei ght MaxLevShear km

Hei ght MaxLevdV km

Hei ght O Cent er O Mass | km

Hei ght O MaxdBZ km

Ht MaxLevDi a km

Ht MaxLev& GdV km

Ht MaxLevRot V km

Ht MaxLevShear km

LowLevAz degr ees
LowLevDi a km

LowLevG &dV ms-1

LowLevRan km

LowLevRot V ms-1
LowLevShear ms-1 km1
LowLevdV ms-1

LowLevel Conv ms-1

LowLevel XLoc km

LowLevel YLoc km
LowToppedMeso (di mensi onl ess)
MaxConver gence ms-1

MaxLevDi a km

MaxLevG GdVr ms-1

MaxLevRot V ms-1
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MaxLevShear ms-1 km1
MaxLevdV ms-1

VDATY pe (di nensi onl ess)
MesoBase km

MesoDept h km

MesoDet ecti onType (di nensi onl ess)
MesoDi r degr ees
MesoSpeed ms-1

MesoSt r engt hl ndex (di nensi onl ess)
MesoTop km

M dLevel Conv ms-1

MSI Rank (di mensi onl ess)
NSSLBase km

NSSLDept h km

NSSLMeso (di nensi onl ess)
NSSLTop km

d dEvent I D (di nensi onl ess)
Pr obOf Hai | %

ProbOf Hai | _COS %

Pr obOf Sever ehai | %

ProbOf Severehail COS | %

Pr obOf Svr Wk %

Pr obOf Tor nado %

Range km

Refl ectivityRatio (di nensi onl ess)
RowNane (di nensi onl ess)
RowNaneUsage (di nensi onl ess)
Sever eHai | | ndex (di nensi onl ess)
StornCel Il D (di nensi onl ess)
St or nDept h km

StornDir degr ees

St or nRel ati veDept h %

St or nSpeed ms-1

St or mropDi v ms-1

St r engt hRank (di nensi onl ess)
Tabl eBase km

Tabl eBaseSi gn (di nensi onl ess)
Tabl eDept h km

Tabl eTop km

Ti nreAssocCode (di nensi onl ess)
Tor nadi cMeso (di nensi onl ess)
Tor nadoSt r engt hl ndex | (di nensi onl ess)
TVSBase km

TVSDept h km

TVSDi r degr ees

TVSI D (di nensi onl ess)
TVSSpeed ms-1

TVSTop km

UMbt i on ms-1
Vertlntegrated@ GdV | (di nensi onl ess)
Vert | nt egr at edRot Vel | (di nensi onl ess)
Vert | nt egr at edShear (di nensi onl ess)
VI L _COS kg m2

Vbt i on ms-1

WeakLowt opBase Km

WeakLowt opDept h km

WeakLowt opTop km

XLoc km

YLoc km
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Appendix E. Revision history

Version

Date

Revisions

1.0

14 March 2006

Sjdraft of BOSBFDP file format specifications reledder
comment

2.0

27 April 2006

Specified variables requiredd@play and verification
applications

Addeddescription to product definition (XML)

Clarified base_date andbase _time for t=0,forecast_date and
forecast_time for forecast valid time (netCDF)

2.1

7 July 2006

n-points removed from polygons and polylines, instructions
added to repeat the first point as the last poimtlygons
(XML)

timestamp attribute changed to optional string (XML)

Clarified missing data to be represented by xsi‘triie” and no
value to be represented by empty element, for patmeters
and nowcast_parameters (XML)

Example 3b of TITAN storm with cell history addexifustrate
file with more than one time step, when not allcbhve data
for all time steps. Handling of emptgse (absent cell)
clarified. (XML)

XML files now refer to BOM web site for namespacela
schema

Sample probabilistic QPF file added (netCDF)

2.2

25 August
2006

timestamp attribute removed froroase elementtime-layout
attribute removed fromvent element, antime element added
to case. (XML)

In time-layout undermowecast-data, thestart-valid-time andend-
valid-time now refer to the range of times in this file. Bile
with no cells have a time-layout but no events (ML

Empty cases no longer allowed. (XML)

Latitude and longitude of lower left grid box nomciuded in the|
global attributes of netCDF files that have gridraments in
distance instead of latitude/longitude (netCDF)

Some variable names added to Table 4 (name coowerfor
environmental and supporting data)
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