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di st anBACKGROUND OF THEINVENTION! r adar - i mage- based reporting on nati onal

o ovi ddfenyeather is:amatisr Saai prcers AR Al apwgtal Shprgtialy § Yt "
usual | })SFEF,S afre eaﬁvﬁaﬁle?ﬁnférrhﬁ%rﬁfag‘fﬁ %@wnwﬂgt Wéarifif]qwdv& td fratélitok n(ivvn

at res ons of areas |ess or even Kmin r adi us.
WO 02/ ik Jiiip@hethento(proésediwith hpdan roaef acfivitiesyindbotsranautdgerse fiv] whether

Dliar s 40 8nB308 1 prisierertraitnab Rtilin Al M ogiard SRoot: AR phéparevar ' Y
preci pidagh iof partfe(fiMoseVerd BRERYeH! Smdg drailPavisletefpo&uree, very general

staterren?s regardi ng cl oudi ness and wi nd conditions (sunny, partly cloudy,
overcast, cloudy, storny, light winds with gusting, high winds, etc.) and

I i £ h t .t nhi .
ot he HOT st fnBlHo5s Y5F Bh@MIng iroBfhafon 4 5o REAR SN o coneern
ul tr avitgbed pRisitels) SRHINRAAIBdeaSuLjBctayiveioes constialntsawtich sEvarply imitdie
exi stence of data gathering systens for nmany atnospheric.conditions and at

rel at i ¥oe ysefulressceidhemreparalipn d Mpst bozdcasy apfinternelravailableweathgs known
t _ P . ;
2yot emtOBelE pRffie iy BENSRIECE oBRMARe FeiafHG h 16 fedfich I parRMarp iR Cos! N0

syfst emt{wes of)infmmatidrga\ldﬁebtagemsabllgmibieg tbda@:tpergddss:pféime,i cally dgsidr gd

i ti . Kn t ) . - t i i

Vebsi t EBCBGEPIOGEAI BoakRRd:. STARIOGRERT (4105 TOMBS RRG RES KGUTE L Bebsi t o
are aV%ﬁ@QF%—f’ ﬂ%gQ{’%@l!dﬂldﬁgllﬁl,'tﬁbE%?g%i@f@h@iréﬁn@of fheqepBitinglakased on

relativel oW resol ution geogra Imtations such as zip (postal)
code bystiaily konfinedh tcalange ardds\earging fmms’és:kyrgttem raueh eésganéineptali mited in

ff om wiisianEws Gevamop d8Eseielis ad Huaiaraes e BRb oo rfighal #f “Fhe oo
type ofinfehfhistich b%bdk\é%% bRIYr&mhiing s Evehifer Wéaﬁ@ﬁ%r@bﬁéﬁn%pmidédﬁﬁfl by the

Jnformation provider and does not in any way relate to the specific

real -lti"maﬁ'dyogdgasmh@egwgraw?mgifvanireeprtti%us;uﬁllbsrh?éﬁﬂcﬂn PEASATE to be
Pavi ng WRPETHELRbaCCAyaro, AL nBE B af g dlitend arias | (B AL ™
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PCT/1L01/ 01167 Thus, there is a denonstrated need for a systemthat is
capabl e of providing weather information for highly | ocalized areas.
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| ocation of the end-user as determ ned for exanple by cellular |ocating
technol ogy, GPS | ocation, or end-user input (especially if the end-user is
i nt erest efyg dd/4@3100cati on renote from her imedi ate networ kpEoRIE6i1PN
vicinity). The nowcast-provider's server conmunicates with servers at

met eor ol ogi cal centers (private or governnmental ), downl oads and Processes
raw nmet eorol ogi cal data such as satellite and radar maps using speci al
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changednfoimation thatis botmaecypataiard easily and chegplp@ccessiblec! oud condi ti ons,
etc. In an exenplary enbodi nent of the present invention, end-users can
create an alert enquiry whereby the nowcast-provi der updates the mappi ng
for  partheinférimatineomsred Sholm éd\iéﬁ“a%/a%u§'a‘h§le3%\"iﬁféré§t “#Berddh) | he
end-user upon the occurrence of the uderdefiifed trigger. |h another
exenpl &Wfesngdumasthma os aliengiesocauld findauticior exariple, dbefog staigs ime can be
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i nvention, comuni cations conpani es can use the information from nowasting
to anticipate and prevent weather-related service outages, for exanple,
when a ltsigtafurthes obigctive of the piespahinvestien teenabie al mobile useeteget rieatoni ng
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possible difficulties in receptions and when the broadcast is expected to

return to nornmal quality. BRI EF DESCRI PTI ON OF THE DRAW NGS The fol | owi ng

det ai | %??Iﬂ‘h \ ; ﬁn&l i t t invention can
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,’accord'bralg o an _exe lal]r#é enbodi nen; of the present 1nvention; FIG 2

depi ct ﬁgof'o"?@r?ﬁ?@’t% persnal pralilenowcasti ng matrix according to an an
exenpl ary enbodi rent of the present invention; Fig. 3 is a flowhart
.illustrating an exanple of some of the possible conponents of an end-user's
per sondllis Yehadurtherolject ofithe ipiesant dnvantioa toicréatera direstpveathepitterdictivet  of

char i oETbrafi SR phlntiofshleMaMeBnG arkling Hhesfat FERReRoT eXpmRIaen:
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Figs. 5a-a illustrate conponents of an exanple of the input fields for
establi shing or nodifying an end-user's personal nowcast profile and

alerts; awd dd43106 il lustrates application of an exenpl ar ywEnipogdoient of
the present invention to an intelligent building structure. DETAILED

erboai nEXMEIE: atod ok Uyieli oS08 RE e of B stmoafEraflBRsA in

present stofdent i on conprises a processing unit 18 and a neteorol ogical
dat abase 20 located at a nowcast request processor 30. Nowcast request
processor 30 can be a server and can be |ocated at or in comunication with

conpan: L8 ftineT BB R She Presiinh ibeBlivn BHAES BiacPBfor S an SiHeft, mokkel’ ' ©
provi dethat aal befrohctive infaulanseof r@ﬁ-theathMameaﬁwbxamﬂm rglasing on,
such as _Internet enabl ed PCs, w reless, PDAs cel |l ul ar, phones hanurrerl c

-pager s, thgnMindaws when beawerainhdust samis expeoiedy %Cf.léﬂ'rlﬂsa@ ﬁE’qOHF’EPHHTQ or a
cel | Ul a4y O RAL RSSO Dotk |96 oCbb8Ndhefie RAeRIEZC, v L1
VNS nt provi

exanpl San e WS onte service providers,
I nternet service providers (ISPs) and thlrd party content and data
provide Local clients 22, 24 a ul d e ch have

i ncorpoé?i“ @crﬁg’i% (r:‘tétlﬂégl fﬁb%&%‘?eﬂté@‘(%ﬁ'fmﬁ ER:B%‘%’ dg%egrg o ﬁ%? 'Eﬁul d be
conmmuni ﬁé‘ﬁ C{ilﬁ)gla\floﬁ%ﬂ%}"d'eg)a}@r%‘ lﬁﬁﬂﬁ’faﬁ %Ir fHRRulate mdwRaser 30. A

nowcast I's Init an end user or may be progranmmed to
aut o- i nlnformaeblpnaﬂtereby enabling cmmmutersttbelemimdsltexampleswhpthméemt iB0, via

t t I I 22 h t ' th t
o a noneaseusriBer Rielaue raft o staRioqito 1A Mare ITRAIRG T t1ati on
of the fr&ﬁléb%ﬂaﬂ%'dlte‘ﬁ‘i‘atﬂl%%ciﬁ &G of Bn bHESIEY Qleﬁ@rélfb%?ﬁféhtl%ﬁdlﬁﬂér"!téfm
reference to Figs. 6a-a WO 02/ 49310 PCT/ 1LOL/ 0O I n one exenpl ary

enbodi nment, the proce55| ng unit 18 receives a request and first determ nes

L B R TR0 8o BSRELRRANGE ogh S BB Bl oERYFI e £
r equest witheP RS Rty GAVRdifiduBl ofthéidccaFfréRte m%péﬁdmgwaireﬁé@@ﬁas or
30. If the latter, the Tequest is forwarded to the aggro pri ate nowcast

r equest Speaiiicweathesgonditions Fafexantpie, reemothensanceauieaynelifiegionsbyat ered. | n

or ocoss B oM i ais, BEE phoife fk RSk BPbE Ui lestoio (BRIRRRRrIRI TR o,

The pr oggsisagigninmated I€on #ith soand @sGRRS ﬁét&kﬁkdftheewaawkrngtherml ving and
anal yzing a vari etﬁeOf dat a, such as Doppl E and radar |rra es 12 and

sat el | i WBeTenRRfechiidienArRIPRRYINGCE iPERsatl of mbayt iRReerRadverses uppl i ed by

| ocal or external net eor ol ogi cal services 16 or by private sources 32, in
addition to data fromenvironnmental air sanpling stations for pollen, snog,
and pol Thesmobjectives amqbolgheia imot Mentianed hEreiNGh &R 6fe archmEBhRGEYy thisD DATA

oun T ccBIPE A Bieting CEREGTER S ITYBOTNE A PR Kb HEE B ST ORIo for |

| srael a&# fHERdIFRtEPRRB dHPAPIrtefhet bidwser! WAP NG PIES bPaRy BEErHkit&Eice
network interface to either activate a saved nowcast profile (saved locally or on a
nowcast provider's server), or to construct and execute a new query to obtain
selectable meteorological information. The interface and/or query are transmitted
over a public communication network, such as the Internet or a cellular phone
network (or by any other means) to a nowcast-provider's system. Once the end-user
selects the parameters of the data she wants, i.e. the type of meteorological
condition that interests her, the location of interest, and the time frame and time
intervals of interest (up to one hour, as frequent as one-irinute intervals based on
data-refresh intervals as often as once every 5 minutes), the software of the present
invention builds and initiates a request for the development and delivery of a time
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Data frequency: Every 15 minutes. Satellite paraneters: Radiation at 12
wavel engths in the visible and infra-red. Satellite data resolution: 4 km

Ret ri evedwignihAos@l ogi cal paraneters: Surface tenperature pcg@bfloi167 _
properties: o Existence o Height o Thickness ' o Type: rain bearing or nice

d |
bort ut 1 SrpIaSh e BN inef < Slocted BOHBast AT AR b O AT o iR Ketiice: -
Met - Sergt4fon BRgRY efddSer épa@deemlrfémwr ShBRIITLY cblarlocting Yebiisdy, of 5 or

10 cm Data frequency: Every 9 to 5 minutes. Data resolution: 1 kmTadially
by 1 degP&dogationitarendyusardaput (papecialeif she endasepis intereataddnizlocation y

.Ei‘?éi"enc@*oqﬁa%ﬁé? pfegfetoRRoR AteRiel UG on 1 ntenei ty: 11 g,
noderate, heavy Precipitation Movenent Precipitation Devel opnent trend

Wnds 3. Automatic weat her stations Data source: Met-Service. Data
f r equentiie newsast-provider sisesvaraemmunicatasawith seevers at meteorological centers

(private or governmental), downloads and Processes raw meteorological data such
as satellite and radar maps using special meteorological methods and algorithms to
provide a nowcasting map of the location of interest, comprising a series of time slice
intervals as small as 1km? in area for a variety of meteorological and environmental
information for time periods of from 1 minute to 60 minutes. The maps are translated
to user-friendly tables and a reply is generated and returned to the end-user.

Different maps may be generated according to their end-user demands. Exemplary
embodiments of uses include when a extreme sports tour company asks to receive
accurate data that concerns them and their clients with real-time information of
severe weather heading towards their location. Nursing home personnel may be
interested in local smog density mapping as that may affect residents that remain
outdoors or that are on field trips. Teacher's may want UV radiation mapping to be
warned of changes in potential sun exposure due to changing local cloud conditions,
etc.

In an exemplary embodiment of the present invention, end-users can create an alert
enquiry whereby the nowcast-provider updates the mapping for particular parameters
and creates an alert which is sent to the end-user upon the occurrence of the uder-
defined trigger.

In another exemplary embodiment, a smart house or other intelligent structure can be
programmed to respond to now-cast alerts by preparing or adjusting the home's
environmental control settings for the current climactic conditions. For example, a
house connected to the Internet that also has automated environmental controls can
close it's windows and activate air filters when alerted that a smog condition or brush
fire smoke condition is approaching. The same house can close windows before a
rainstorm starts, and reopen them when the rain has passed. The house can lower
5



Wnd direction and velocity Tenperature Humdity Solar radiation UV

radiation Rain intensity Baronetric pressure 4. Air pollution nonitoring
stations wWet/48sr ce: EPA, Municipalities, power generati @gruiLbleises, etc.
Data frequency: Every 10 minutes to 1 hour. Reported paraneters: Poll utant
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accur adiktiresr sickr & & satellitetdigh.i medi ate future. However, even an "inmedi ate

future” that is based on data collected 6 to 12 hours before the present
(because the collection and calculation tinmes take that long) will have

accura i f d.t.0 the extent . that it cannot resolve
event sq%‘éhgmerfﬁ‘gﬁ{p'ﬁ?@g‘g‘ghﬁﬁqﬁPﬁ'}ﬁ Pf&ﬁ&"ﬁ%@(‘ﬁ%ﬂ'&ﬂwmﬁé{sw stic

f or ecasfomprinigecarn agditainforraticitiromi ndWdtisting 16 aptickoate And pradrRdPhi cal
informati on: Topographi cal maps Pollution Sources and their dependence on

t ihrre pﬂ”qarﬂ%erd'&!ﬂtﬁﬁéeﬂé@e ettages, m@xgmmd@n@pagaﬁelliﬂ@flamm compg(rj\yyde, and
ener gy Tocdited & et of SSverdHodifhGiedliet s R Heinibel sty i2ah °

t enper demperarifsrerouts thedraffic teand frovethdt Reatihoivea diitionsulsiae she ihpact! evel
of detail ne iia?sar for ' producing a truly accurate nowast, are not

avai | alfPaeus e waathenaqnditionsuhsidas and enalertits end usersfal ysi s of

Few m oeaBle AMCREATEoR RS A heR 1 el Bptieriel fRgymBgc ™ " °

al gor i nomsal qualifyat a- gat heri ng and processing which are described herein. 10

BRIEF DESCRIPTION OF THE DRAWINGS

The following detailed description of exemplary embodiments of the present invention
can best be understood by reference to the accompanying drawings, in which:

Fig. 1 is a block diagram representing a location-based nowcasting system according
to an exemplary embodiment of the present invention;

FIG. 2 depicts two zone maps and a personal nowcasting matrix according to an an
exemplary embodiment of the present invention:;

Fig. 3 is a flowchart illustrating an example of some of the possible components of an

end-user's personal nowcasting profile in accordance with an exemplary embodiment
of the present invention;

Fig.4 illustrates an exemplary emodiment of a flow chart describing an algorithm in
accordance with one exemplary embodiment of the present invention;
6



WO 02/ 49310 PCT/1LOL/ 01167 The processing unit 18 uses algorithns for

anal yzi ng neteorol ogical data (as wll be described further herein bel ow
wth ref e proi@ Figs. 3 and 4). In the processing stage,pdifoRé@gessi ng
unit 18 extracts the specific tinme slice maps relevant to answering the
request and prepares a weather nowcast, in layman's terns, to be sent back
to the end-user in response, relating to a tightly focused target . area
for up to a 60 mnute total tine period in increnents as small as 1 mnute

apart. After the processing stage, the nowasts are sent from the nowast
r equestFigs oBassilustzatet corapenants of sy exaraplei efetherupuhfields den establishiag er

e RafBng Sk BRSSP hERABRRARE. 07 1) 1" 1

nowcast request processor can be physically located in the same place as
the local client 34. A 3 d party application user can be a private, or a

.gover nriegt Blilustrates ppglication ofian exemplary esbadiment abikeprasent invesfigade on.
For ex _ jcation can be placed at |ocal branches of a
nat i on%kﬁ%‘ﬁ#&ﬁ@@@gﬁﬁbﬁ% t hose branches where heavy rain is about to

begin falling, |arge screens can anticipate the weat her change by

recomrendi ng that custoners buy an unbrella due to the heavy rain that wll
start falling in about 10 m nutes for an hour, or be prepared to have a cup

of hot I 10 TeSr f gt out the rain, rather than go
wanderilSE(i}ﬁ‘?L i) §CH]PTF6IQ %WWnches where the tenperature is
about to spike upwards to 35C for the next 40 m nutes, custoners at the
checkout counter can be ad jseg to té% a cold (Hi nk a{;ld a hi';\t E.o %eat t he
comi ng heatWithn refegenses i) Bigy bnigbdie¥eRplanyaem 06’33?" 19fcAt logatieRhaskd os e
froma ri 0 ; i gal maintieA’ e a
uni on 1 1WEEHE" pEtini 10 BECBRAR, 36, 61 pliteht IMIBIIER Corlecer HoproR ke tnys
r ecei veunit18 andla meieersiagidal database 2@ locals] atam dopcest regueshpiosesson Hkd

por sondNOWERR! et RIGEEoHE H0sEANLBR BraMEl P renoRes kgted g bEdng)

For exaggphfunicditionC withb nsetb8foloditalC @ehtéra ! o (EP Phivafely NeWnéd Vér iopkpdteat i on

about traffic jans, can use the nowast systemto recomend to the end
focal cteénders By privateheempanigsdsuels taswegliular caramunigationsoews andawgathesice

t hey want to.get to., For O 02149310 PCT/1LOL/ 01167 safety, end users
34 may 'Pf%@l%@“rﬂ%ﬁﬂs ﬂ%‘%ﬁ.’q Wfﬁhthe nowcast request processor 30 with

i nformation regarding foggy and freezing roads in their path. The | ocal
clients 34 receive detailed maps of a wanted zones with informati on about
the exact pEadaisers 3Giuse valiows means & communigation,tsushnas intetei@nabied- 60

Ut ] : . o . b
desor | HegendfiisiFts, TRRRE, Sl Phoflas, SIRALAMIE dddert"BhiOthel e o' be?2
t Ih_ei r eaétszhnmmm alWAN élﬁzh lherthlexatmhelr, praﬁ;\dﬂ{larecﬁmnwmedthmbatetnmdal
client ,. can even yse_ce r locating technol ogy to pinpqgint t

end- useY’asloF’BCSﬁ?%ﬁﬁ gi!dz i?'é‘gtf%nwg exafiries hers §g¥‘f"8dagé’¥¥aﬁ§§ i%’ﬁ‘??'g

aut omat i ' 08 Girkisi t ' i t(l i ser
Sbout HO el PROAE SRl Brbefty RRTACCEL RS DRVATR'ASPS) and I PEyED

i nf or ra¢ontent apdrdatagprowisens: r respectivaly.r daxtat clientsi 22,524 @ndd26 veouldbeachd t o

the driver via the ¢ uter or even used to automaticgdlﬁé just t

e
vehi cl N3¥5 TREQPORRted; HPreRe 3, HOVCARY TRAUSH. PrOFRRSOL.: oﬁ%‘f‘BcQPl y
shi f ti ngorhiriRicatiVeRetorfiected ioPa fembRehoflEastdeq@éstiprbbesibran.fog |ights).
Wth reference to FIG 2, an exanple of the process 80 of building a tinme
slice matrix 90 incorporates taking data fromradar naps 82 and satellite

i magery map I s t.opoqr i cal V) r maps
are el cvars Tt BalindCis RRBFECRYER ooy ¥ o el'Se HibdBmfigdg)
over | ayamg-iniateraRmd Thararmpiited TRP tAE howthsi réquestr proueissbr z30] giad itshe
.data fromeach strip of compartnents 87 is then stored in a matrix 90. In

order taPRIGRHIRriatadoealcligat R23 24wor 126 avhish dransmitsethgc fequest e @ RBWERt i ng
dat ! ) A 50
it aoleRsl pradbsabr 3; Melhod@t; fidor tieafig e filafioh ¥ thE feqdest will ber 07
90 for déscribeldeindutthet detail biersin metow witht eféy@énce to Figs. 6a-e




The general map 86 includes different weather data (paraneters) such as
tenperature, humdity, and wind direction, solar radiation data, and ot her
envi r onmewigady/@sdoanet ers. The uni queness and t he advant aggs©@fLoi/asgener al
map 86 are mainly due to the exact weather data the map supplies. This data

weat her - conBiane auoT iy EntaitnelE B hrofeSsinb Init S5 o' RauBbThbdC
m nut egsiediétehiney i #se %%@sk elBRA toSa g%ggmiéaﬁeg\ibhlwmeh fisirederedxpy ai ned

in Fig. 3). 12 W 02/49310 PCT/IL0O1/ 7 For exanple, general nmap 86
conpr i $be pacticiiat poweasiggqtiestionioceaser I er Q;fetbgrraglﬁ’nc%bouté’%i'@h the requestyen

ceits 85 GhBormERle Hvatya Hifbrofi fafload 86t Hibedior 3 I v RlEE Hflo Cone
matri x requéest kifdrivarded a6 ahe zapeoprate Adweiéridipiesti processon 305 apdl if theon,
hum di t rainfall, and tenperature 92 are placed at the pegpendl cul ar side

-of the f\éémeré a0oprogeesingastapaeisl enterad: o Is@nathen exemplary emaediment, the

o b0 teriiatipR & which AGRESst 1Enubse Brdiissof So0endiig BBesd i fohleg U
each migan e (whdd byche tibeal wilebhied4.6 Theopitodebsing ainitetB iinoa constamb state of

devel opnent of nore nore highly accurate weather al oritsms@ro to re(lect
r,

the usdPAYesfing.i iRgeddng @edaeRalyringAcasiely | gata sueyes Ph ahd

par ti Cybaidak APahd %E@@grirﬁﬁgéé 13.\%@18 dirdlcfoR B3N8 dpdel!mBasitefithtS asuppligd
cust oner ervi ce uni sSNoOws di erent nowcast paraneters 61 an nd- user
36 can clocabbeexterial anstadtdiogicalisesvices d8r hyi privatelsogrdess32,ém addilibn to

profile) 100 to a.local .client 34. The.personal profile y user - def i ned
Dy usi AR RRKTORTENIS! & SarBIAG FGUOT 1o gioleR, SMog A Rt AR Shown
here a } aﬂﬁ\% @3334 groups based on the conplexity of the underlying

al goritstlgﬂgg'; d t%!e Ifficulty of deriving data therefor. However, it should
be understood that further (or fewer) subdivisions nay be used in building

e undekaVERR S STt PR, SR ERERHDTAT A PERZER, DREEFRLIN. 7,y *© *° '

initializipnonediRecastifsery [ist containing a user |ocation and personal
profile 100. The user ‘ocati on may be determ ned based on a handset
| ocat i on usiDgtaass@rsebilet-Sendes o Blooly's ewn reeepliomsgtatieshnol ogy enabl i ng t he

a ' it hi . ) . td U
5o be. at  <SREE Vg METEDIATASPborkl et ior Joratl By B8 KRo8RH 1.
near future,céragsp BOESIfor thedwvestern BEémigphetel 0 recei ve nowcasting

i nformation or weather al erts% about weat her at the park where his children

are pl ayi ng, Data reguenpEvenel 2 miputesocati on of the park directly into his

PC, nobile dgyj ' i RV ' {Hée‘\;\[- e,

rel evant ar e%&‘%ﬁegr# @é@eﬁéﬁg%“éﬁﬁ%gd? q’?%)ee\{?nﬁgglh]on %@}é&ﬁ@& Ie@%etét% to be
about one ha$ateiiterddi® resolutioh: 4 R 02/ 49310 PCT/1L01101167 After the query
list 100 is ﬁp rc\)giately fiJIiad by the end-user 36 it is transmitted to
the | ocal clRetieved majeorelogical pa Br%s handl ed and sent back to the

end- user 36.;I'he\\> -e%ﬁ{pe:fgwrrgcei ves individualized nowcasting data) based
on paraneters spericie nhis personal profile 100 such as, general
nowcasti ng weatGleud propertiesr s 64 (wind, air tenperature, surface
tenperature relative humdity etc.), precipitation 66) solar radiation 68,
and air pollutiono7EXISPEer espect to a request which includes a query for
general nowcasting vprﬁgmer paraneters 64, one of two different processes
occurs depending on t enduser request. If the request refers to real-tine
weat her paranet ers tThiclkavessuser will receive real-ti me neasurenents of the
_weat her paraneter dQ¥VI‘I| oaded from a net eorﬁ_lgeo%i(l)q(‘:acla service network (where
avai |l abl e). Howevér, 'YRe: {#B ng QENEFWEANSIRUG nowcast for weat her
paraneters 10, 20,. .(ByémBHE €S | ater, then the requested paraneters are
.extrapolated in tinme by according to the principles of applying a regional
numeri cal nodel . bn Deselepmept tieyd enbodi ment, end-user 36 derives

nowcasti ng datag.cgngernin recipitati 66, by extracting precipitation
intensity frbmﬁﬂ%@@%agﬁ% sg%,e aérBP‘?IE‘g'OBescri bed in Fig. 2) using a
nowcasting algorithmat the tine and |ocation requested by the end-user 36
At the end of the process the end-user receives results of precipitation

i nt ensi ty Sel\eather fadgtsone of the four intensity categories: 1) no rain;
2) light; 3) noderate; and 4) heavy. T§1e user not only gets information
about the rain intensity but also its patterni.e. wll it suddenly becone
a heavy rain or will it slowy becone noderate, etc. and when these changes
are expected to occur. Solar and UV radi ation data 68 are derived and
transmtted to the end-user 36, taking into account astronom cal

Y . o o - . oy o o




pollution data for the next 10, 20...60 m nutes, the nowasting system 10
activates 14 WO 02/ 49310 PCT/1LOL/ 01167 an extrapol ati ng process using a
regressi owyomaesion th i nput froma regional nunerical nodalcT/iEefoiiy t her
gui dance on how to inplenent the above-descri bed nmethods for deriving W

and air pol lyLiO, ference may be had to: Atnospheric Environnent,
Shi, Ji Pi nﬁéﬁﬁ?&f@gﬁeﬁé@% Oxford, England, 31 (24): 40814094)
Decenber 199Rad&efype: Doppler radatittBfsmitting &t BWavelengttadf 5onH0 gphot ochem cal
air gualitv nodel application to a 3 da/#ﬁsum*rertl me epi sode over Paris,

p ! .
Jaecker - Voi rldata frequeney: Evenyi 1 tpod Ininuiss. | Ratantasolulionagl ke madiglly by and
control ., geazilﬁu'haiigwer, H and Brebbia, C. A (eds.), Conputational
-Mechani cs Pu catl onss 96. pp. 175194, Refs., figs. Referring now to
Fig. 4, the precipitation nowasting al gorithmmy be based on conbi nations
of different_analytic weather forecast nethods conbining different
-met eor ol ogi C@adg@%@ram%tg@r: maps, satellite maps, topographic maps etc.).

The process Pegjrggipﬂétgﬁ?/réffggg\igw ng radar maps 12 for the last 5 mnutes

from met eor ol ogi ces mentioned in Fig 1. In step 46 autonmatic
echo tracki ng iRadigltvetsditgd after at |east 3 radar maps '12 are avail able
44. Precipitation echo tracking and forecasting is a known procedure for
tracki ng evdretrieyeddneteplegisalparameteisiual clouds. It is known that young

cl ouds are snal RN intensities. and w the maturing of the

cl ouds they 'pli ?§?§‘h[‘€"‘§@é’g‘g@é‘88iaﬁ‘é’s‘¥§%rfsﬂi"ﬁt?g" aPé‘Qs with weak intensities.

In order to 4 dWébiPkaﬁ&?ilﬁér@I\%’hliﬁﬂaneoﬁeﬁ\g\DUd areas it is needed to
ories of t o de

track the time his e echo cells't termine in what stage of
their |ifecycl EretipitatioreMonenteiné r adar tracki ng exam nes the follow ng two
elements: a. Vertical . prafile of intensity: At the grow ng stage, the
precipi tatich ?’éﬂe‘é‘f’ﬁﬂ'grhﬁei’ﬂgpﬂ'}?ﬂépeﬁarti on of the cloud, and its top is
gai ni ng hei ght \wifgst he decaying stages the top descends, and the
intensities are greatest near the surface and decaying aloft. b. Horizontal
profile: A devel oping storm has conpact structure-growing intensities in
time, and_,sharp h rizont al _gr.adient of the intensities. A 15 WO 02/ 49310
PCT/ I LO /811@#%8&3!%‘0'% Pé?‘%ﬂepﬁud is spreading out to |arger area on

expense on ibsta SBifBE! MekService.
Data frequency: Every 10 minutes
Reported parameters:
¢ Wind direction and velocity
e Temperature
e Humidity
¢ Solar radiation
e UV radiation
¢ Rain intensity

e Barometric pressure

4. Air pollution monitoring stations
Data source: EPA, Municipalities, power generation utilities, etc.
Data frequency: Every 10 minutes to 1 hour.
Reported parameters:
o Pollutant gases: Ozone, SO,, Nox, CO
¢ Pollutant particles: PM10, PM2.5
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To conplete the picture fromradar tracking, satellite inmages are used. The
satellite inmages are received from neteorol ogical resources as nentioned
her ei nabowe,02apsioar e used to seek areas of growth of new elcamepi/gii1éhat
still aren't precipitating. The new growi ng cl oudy areas precede the
precipitation by 15 to 30 m nutes. The cloud tops have to grow above a
certain height for start producing precipitation. That height is determ ned

by conpar s ®hérhearsds frétdsts diindard hivteowldgicalrgriddeddiatg: out what is the
cloud with the warmest top that still devel ops precipitation. Three nore

net eor ol ogi daftasaUroe; Mgt-#etvieris, that contribute to conpleting the

: % . : : .
converging WotgEas Binke: Thekotdish B bated BANARE oictiay 6d f2 REUISb8IAE° °.
t he basis ofpresesic J$ie fogecdsbrith rrbe fomanysihiere frbew OltoBdays.at the tine

range of one_to three hours; [2] use of topographical features 830 for

-modi fyi ng t Heorgeash pataedelagy.odbeaforecagidsnedmntied By weathen madelethalct

t hat cl ouds | | ' i d,
and di sei pat SURFL D bfatEs Rt etatishes BGHTIERAA Bt Le30Ry GhOMT
better predilhi Theoforédasted fitldsi are fof ail predsurelltenperatued, cnurhilitgyewinidyy over
war ner surfacjg, feegirpgg .0n the heat energy. For exanple, on a hot sumrer
day, clouds Seudganp ¢PEU9enti al Iy on the heat island generated by a

city. That heglachst ﬁg&ﬁgé@fﬁé%@‘ éﬁé‘ﬁtirﬁ’é hitto ﬂ@mtwésggt B@meﬁe ged

gquantitatively 1nt recast ove operations can rmed, in a
si npl e f or m prodsieithganfareeasgtpthecgreateratili bei theraccuracyaifdhe lierecaske Therbhast of

th d f h t 1 Nyt 42 . ldeptify the |i t
of the weat rARCUaRIEetoER ds Tashe esediate: Gitwe: BIPwsivés: Aien ARy RomEaIgS
Advance the ﬁgg@@&haf ¥l HasBRPoR eth dediRcled BN MRV BBRAY befiradiHe prédint 2,

for 1,2,3,. mnutes in the future, and by that obtain forecasted radar
maps for thafecausei theecoliéctions andwoat2datigy dinresT/teke that 1eng). willhhaver et

t he radar echoes_into the various at her, el epen over th pnt of

nter st 87 RAEAPOLIRL S ASER SEBATRH 1 e rTE 199t ERpheliE3aNE r¥eRtEat her
in that |ocald@n &artaahdnsfopOdf ofairl) BRd bFovidén only epiobaibfligtot foret#ut, tdie
next one hour. The interpretation takes Into account the tenperature and
humi di ty neageagraphicat acauraeyiosmapy tensobkm: he radar echoes, according to

principles known in radar meteorology. 5. Extract fromthis forecasted
weat her record the paranmeters of interest to the user) and transmt them

per request,Gebgtdphicealirfotrhgtidri:ansm ssion if conditions

¢ Topographical maps

e Pollution sources and their dependence on time of the day and day of the
week.

e Geographical latitude, longitude, and the time of the day, as they
determine the position of the sun and its energy output reaching the
atmosphere and the surface.

o Sea surface temperature.

As mentioned hereinabove, the above data sources, at a level of detail necessary for
producing a truly accurate nowcast, are not available for the general public, and even
if they were, the analysis of the data to the accuracy required to produce an
individualized nowcast in a few minutes (or less) is beyond human skills without the
aid of the algorithms for data-gathering and processing which are described herein.
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for an alert were fulfilled. Methods for automatic echo tracking using
cross correl ation net hods have been known since 70's; for exanple) see,
Di xon, Mwoapdeszo Wener, 1993: TITAN: Thunder st or m | dent iddembi/enie7
Tracki ng, Analysis, and Nowcasting, a radar-based net hodol ogy. Journal of

At nospheri c.and Oceani ¢ Technhol o sto MA), 10(6): 7851797 nber
1993; Col dicﬂbe, PB?C%%P"@B@@)QHF%%‘&HO%%QPEﬁP%UFR@eﬁ@%?f?’W?%ﬂ!t%ﬁaa very
short r@mogef : ' Wit e e $o dgngndBanksim the UK,
() e e e R e Tk C167]):

aut onmat processingi stagef dhe oprogessing enibutB extracts the mesiin imesies Mapsl lite

data usjing _crqss_correlation. ) ral 0 41 gach
-l ocati orr?l “5 Pi%%%é’fﬂﬂli'ﬁ%rrﬁqéﬁ%ﬁgﬁ# cﬂrggé%% §u‘&g¥m?}| oec}'("?setl'r ﬁ?éﬁfnglér}lgd 48.
The proess, s sentsadktosthererifuseértih respuree; ralatimg td anightly fodusagdargeton by
I ncorporating trend anal ysis, external meteorol ogical data and geographi cal
i nf or ne@tiegrfof up terAhminte tetal tisiesperiod indreiemenis asrsreall as i1HgnuiRIaPattap
data with high frequency nultispectral geostationary satellite data (GCOES
and MSG satellite series, providing scans at | east once every 15 m nutes),
thereby al | aftémthe griveskimpsiage, the glomvasts afeosentifreneithe rowoast request

precipitation starts, usually an area of great deficiency. in ar - based
f or ecasPlioggsser. 30 ta the Q%Hﬁe'?% davire kP nﬁ%ﬁ?ﬁs ge\rhans. N‘Q%/ql%?rsn'gﬁ R898hat

are not dyat: .t herd (T 01 =X egit, ki ' e ment
' ends. SBB04KT aliod," &7 Bl atiERiort otch VR the bbiipRate 1oodlcKeere T
exanpl ezz,ﬂﬂyzade\deIsmr.llltgr?d'nfnmdesst?addha’nﬂhé rilecasV\@eQBegﬁstmbdeéﬁr IcBOleﬁlG?
intensities qver snal ori zontal areas, an ar vertical extent, w't
peak in?@@ﬁ?'wﬁecaég@m thesame;Rlace a3 Q‘?P@ﬁglleﬂtgg'spr ead to cover |arger
hori zontal area and |lower altitudes. In the dissipation stage snall
intensities are spread over relatively |arge area; and 3. Additional

geogr aphi cal a8foparty applicatidmausemean beaa privatey raiphigeyemmental company

B A

exenpl aé%plﬁﬂ&’ﬂ@ﬁ icgﬁrse ibcéd 2P Wt bidhghes 3P Bi aiondPSlipariiaakétdid. 34 thoseput
screen shows different sections the end-user can fill in order to request

nowcast brapches avhere heavyrain iscabaut o baginfallingl large sseeans canpantigipatg:the

Var i ouoweBlErEnaBgR by eEnbmERNER shAt BRTPRL il e o s el B iy
et eor otgitliat willagtaneaking ik Gbdutel temihutes for3an ¢ur set betpréparedeiochaveng
war ni ngs and al erts duri any tinme of the da\é concernin

n , ) I t he )

met eor oféRyOE hpt gaomﬁétgﬂﬁ@t@ra'%eafedo wait ohthsdaln, sather thal ge wanderige:
alerts ' I?W?p fi Mist ' ' ' I
Sect i onéE'TSga?ﬁ?ms???da e a(?lm{enm] g)ger per\mﬁ% msilf‘éé{\g%%%iﬁé;ls:‘gg@tdﬁgﬁi?g t he
end- us eupwardsetpuds Csfar dthe aext MOanirites, mastodBersetdhemhetkoui tourder earebe 3rd
party location personal profile used to.receive teorol ogi cal data at a
3rd par PQV'F%‘&R BHY]as‘iQ?%&iHBg appcﬁrﬁ?ﬁt?tbeﬂﬂ‘e FBméﬂﬂrlTﬁﬁ?tnd of device 114 the
end user selects. The end-user can select his favorite location from
section 116.

In one exemplary embodiment, each local client 34 can choose from a large

variety of meteorological data that sort and level of data which it wishes to make
available to its end-users 36. Local clients 34 receive personal requests from end-
users 36, and provide a personalized nowcasting service to each end-user 36 based
on the end-user location and personal profile (as will be described below in reference
to Figs. 5a-e).

For example traffic web sites, or celiular companies that give information
about traffic jams, can use the nowcast system to recommend to the end local client
34 the best and driest way to their home, work or any place they want to get to. For
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Wth reference to Fig. 6, there is showmn an exenpl ary enbodi nent of a
conbi nati on between a "smart" house 152 (or any smart intelligent

struct ur ewd é2@3@ war ehouse, greenhouse, office building, gEGheiN116Ff any
ot her comrerical or industrial inprovenent) and a nowcast server provider

151. A central ,auto ion controller 1 in th h 2.1
connectSEIeWo TSR 24 Ay FeHE nobleagt fatediom ing Fivirast iSduein prodssor

pr ogr aruueﬂith%fbﬁﬁaﬁmrégaramw@ggy@ngrﬁéeziﬁ FoddBSIAANEIR Phﬁi.ﬂmé Rcal elightse or
adj ust the hone's environnental control sittings 160 for the current

cl i mact34kraveivs detailed maps ofvwamtad zooeswith inforatationsabaud theexact places 167 1

o . 5 5 R 260 PSR sty o'
sel ect ethdenifsHmesY iafdrirtion (B Will s deserbed i9dloRainthefaranes tto Rigr 2pamdibl i ¢
comuni cation network to a conputer; h) determining |ocation of user cell;

i) re;:éransm@it rthe QQW&%ﬁRQnQﬁiart%sthekaﬁﬂdmﬁjéﬁa comrai Mrgri AXSNREY on of
o 5 ol BRI 2, O G HUTBE A gy 62

create a parameters maps, K

evol ut ipmpeiht dsereridaser’s éstationcant dissctiont of sralvebor sprofiled destieatiors tof
forecasted paraneter  maps b_¥ positioning said cell on said tinme series; and
1) di stautemetically Rryidmspeeilic dnetaaiological infemmatianetq,he engrusaraabPai st

par amet L hbi.n d b v [ : : : i N j ,
wher ei sF'A.N&‘t"ﬁ%\ABg? %’gbgerre e%s%"%o r'ﬁ’é%dswg/%gm?crﬁ% Y, %d%\?%@t@?r@# and
nmoveneregafding weathei-teldted moad) cénditidii® doalkic eveh e fedd td dhendrivenhia ¢hen sai d

nowcast paranmeters further conprises cloud properti.es such as exi.stence,

R e o e Svs g B el bl BRcvenGp B Beding it RS
upcoming weather (for example automatically shifting from 2-wheel drive to 4-wheel
drive, or turning on fog lights).

With reference to FIG. 2, an example of the process 80 of building a time slice
matrix 90 incorporates taking data from radar maps 82 and satellite imagery maps 84
as well as topographical maps and whatever other data maps are relevant to the
request (UV, smog, pollen) to build a master map by overlaying the maps. The
master map 86 is then compartmentalized and the data from each strip of
compartments 87 is then stored in a matrix 90.

In order to supply the end user 36 with personal and exact weather nowcasting
data according to his present and future position in the next 10, 20...60 minutes
timeslice maps are made which are based on the data in the matrix 90 for the
relevant strip of compartments 87.

The general map 86 includes different weather data (parameters) such as
temperature, humidity, and wind direction, solar radiation data, and other
environmental parameters. The uniqueness and the advantages of the general map
86 are mainly due to the exact weather data the map supplies. This data is achieved
by using an algorithms that are highly accurate for stating weather conditions in the
immediate future, i.e. a period of less then 60 minutes, and for areas of 5 km radius
or less (as will be further explained in Fig. 3). '
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4) A nethod according to claim11, wherein said nowast paraneters further
conprises wind direction, velocity, tenperature, humdity, solar radiation)
u. v radi afyigd/ieosed baronmetric pressure. 5) A nmethod accor dici@rbhfedbsi m 1,
wherein said nowast paraneters further conprises pollution data such as:
pol lutant gases and pollutant particles. 6) A nethod according to claim1,
wherein said nowast paraneters further conprises environnental paraneters
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RO/ Q8(TheEehid-UseD @8 (§ceivesl dwividyalized nowcasting data based on parameters
speficied in his personal profile 100 such as, general nowcasting weather parameters
64 (wind, air temperature, surface temperature relative humidity etc.), precipitation

66, solar radiation 68, and air pollution 70.

With respect to a request which includes a query for general nowcasting
weather parameters 64, one of two different processes occurs depending on the end-
user request. If the request refers to real-time weather parameters the end user will
receive real-time measurements of the weather parameter downloaded from a
meteorological service network (where available). However, if the end-user 36 asks
for a nowcast for weather parameters 10, 20...60 minutes later, then the requested
parameters are extrapolated in time by according to the principles of applying a
regional numerical model.

iIn one exemplary embodiment, end-usef 36 derives nowcasting data
concerning precipitation 66, by extracting precipitation intensity from nowcasting
maps 86, 88 (as described in Fig. 2) using a nowcasting algorithm at the time and
location requested by the end-user 36. At the end of the process the end-user
receives results of precipitation intensity selected from one of the four intensity
categories: 1) no rain; 2) light; 3) moderate; and 4) heavy. The user not only gets
information about the rain intensity but aiso its pattern i.e. will it suddenly become a
heavy rain or will it slowly become moderate, etc. and when these changes are
expected to occur.

Solar and UV radiation data 68 are derived and transmitted to the end-user
36, taking into account astronomical configurations, and by subtracting cloud
scattering retrieved from satellite maps. Air pollution data 70 is transmitted to the
end-user 36 by activating two different processes according to the end-user request
(personal profile 100). If the end-user 36 asks for real-time air pollution data the
system will send him at least an average (if not more precise) pollutant concentration
data based on a monitoring station within a given radius. If the end-user asks for air
pollution data for the next 10, 20...60 minutes, the nowcasting system 10 activates
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Referring now to Fig. 4, the precipitation nowcasting algorithm may be based on
combinations of different analytic weather forecast methods combining different
meteorological maps (radar maps, satellite maps, topographic maps etc.). The
process begins 42 by receiving radar maps 12 for the last 5 minutes from
meteorological sources as mentioned in Fig 1.

In step 46 automatic echo tracking is activated after at least 3 radar maps 12 are
available 44. Precipitation echo tracking and forecasting is a known procedure for
tracking evolution and motion of individual clouds. It is known that young clouds are
small with strong intensities, and with the maturing of the clouds they dissipate by
spreading over large areas with weak intensities. In order to identify the growth and
decay of cloud areas it is needed to frack the time histories of the echo cells to
determine in what stage of their lifecycle they are in.

The radar tracking examines the following two elements:

a. Vertical profile of intensity: At the growing stage, the precipitation is still
at the upper portion of the cloud, and its top is gaining height. At the
decaying stages the top descends, and the intensities are greatest near
the surface and decaying aloft.

b. Horizontal profile: A developing storm has compact structure-growing
intensities in time, and sharp horizontal gradient of the intensities. A
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minutes. The cloud tops have to grow above a certain height for start producing
precipitation. That height is determined by comparison the satellite data with the
radar, finding out what is the cloud with the warmest top that still develops
precipitation.

Three more meteorological analyzing methods, that contribute to completing the
nowcasting process are:
[1] the use of Doppler winds to identify areas of converging winds, which precede the
formation of clouds. Such features are the basis of forecasting cloud and
precipitation development at the time range of one to three hours;
[2] use of topographical features 330 for modifying the precipitation forecast. The
measures are based on the fact that clouds develop more extensively while
ascending on a higher ground, and dissipate while moving downhill;
[3] use of surface temperature for better prediction of the evolution of clouds. Clouds
prefer to develop over warmer surface, feeding on the heat energy. For example, on
a hot summer day, clouds would form preferentially on the heat island generated by a
city. That heat is mapped already by the other data sources, and be used
quantitatively in the forecast.

The above operations can be performed, in a simple form, based on the following
algorithm:

1. Take the time series of the radar maps for the last 5 minutes 42.

2. ldentify the linear movement of the weather radar echoes, by cross correlation
or other methods.

3. Advance the current radar map according to the movement found in step 2, for
1,2,3,...60 minutes in the future, and by that obtain forecasted radar maps for
that time interval.
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) hour.” T Re interpretation takes into account the temperature and humidity near
the surface and structure of the radar echoes, according to principles known in
radar meteorology.

5. Extract from this forecasted weather record the parameters of interest to the
user, and transmit them per request, or initiate the transmission if conditions

for an alert were fulfilled.

Methods for automatic echo tracking using cross correlation methods have been
known since 70’s; for example, see, Dixon, M., and G. Wiener, 1993: TITAN:
Thunderstorm Identification, Tracking, Analysis, and Nowcasting.a radar-based
methodology. Journal of Atmospheric and Oceanic Technology, Boston, MA, 10(6):
785-797, December 1993; Golding, B. W. (1998): Nimrod: a system for generating
automated very short range forecasts. Meteorological Applications, Reading
Berkshire, UK, 5(1): 1-16; and Leese, J. A,, C. S. Novak, and B.B. Clark (1971): An
automatic technique for obtaining cloud motion from geostationary satellite data
using cross correlation. J. Appl. Meteorology, 10, 118-132.

For each location 87 a linear movement and a forecast quality index are obtained
48. The process continues in step 50 with improving the linear extrapolation by
incorporating trend analysis, external meteorological data and geographical
information for example as follows:

1. Combining our existing radar map data with high frequency multispectral
geostationary satellite data (GOES and MSG satellite series, providing scans
at least once every 15 minutes), thereby allowing identification of growing
cloud elements before precipitation starts, usually an area of great deficiency
in radar-based forecasting, i.e. the identification of newly developing rain
areas that are not observed at the current time;

2. ldentification of the development trends according to 3-dimensional evolution
of the radar echo field. For example, new developing showers have small
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area and lower altitudes. In the dissipation stage small intensities are spread
over relatively large area; and

3. Additional geographical factors, such as topographically induced
enhancement.

The process 52 ends by storing in the processing unit 18 a nowcasting data map for
each minute. ‘

With reference to Fig. 5 a screen shot 100 depicting an exemplary embodiment
of a nowcasting graphical user interface (GUI) input screen shows different sections
the end-user can fill in order to request nowcasting data on a customized and
individualized basis, to indicate personal preferences and to establish parameters for
alerts relating to various weather conditions. Section 102 illustrates the different
meteorological parameters 104 the end-user 36 can select for receiving warnings
and alerts during any time of the day concerning the meteorological parameters he
selected. For example a sea surfer can get alerts for good wind and surfing
conditions directly to his cel phone. Sections 106 illustrate an end-user personal skin
profile according to the end-user 36 requests for a selected time 108. Section 110
illustrate a 3™ party location personal profile used to receive meteorological data at a
3" party location selected from list 112, to any kind of device 114 the end user
selects. The end-user can select his favorite location from section 116.

With reference to Fig. 8, there is shown an exemplary embodiment of a
combination between a "smart” house 152 (or any smart intelligent structure, like a
warehouse, greenhouse, office building, factory or any other commerical or industrial
improvement) and a nowcast server provider 151. A central automation controlier
153 in the smart house 152 is connected to the nowcast provider server 151, via a
network and is programmed to respond to nowcast alerts, the response being to
prepare or adjust the home’s environmental control csttings 160 for the current
climactic conditions.
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g) initiation of a request, by a user, for a time evolution of user selected
nowcast parameters, by transmission of said request over a public
communication network to a computer;

h) determining location of user cell;

i) receiving raw data from sources, said raw data containing information
of any of the following geophysical parameters;

j) processing said raw data to create a time-series of forecasted
parameters maps;

k) extracting a time evolution of user requested nowcast parameters from
said time-series of forecasted parameter maps by positioning said cell
on said time series; and

[) distributing information to said user about the user-selected nowcast
parameter within said time evolution.

2) A method according to claim 1, wherein said nowcast parameters comprises
type, intensity, development and movement of a precipitation.

3) A method according to claim 1, wherein said nowcast parameters further
comprises cloud properties such as existence, height, thickness, cloud
movement, and development of clouds.

4) A method according to claim 1, wherein said nowcast parameters further
comprises wind direction, velacity, temperature, humidity, solar radiation, u.v
radiation, and barometric pressure.

5) A method according to claim 1, wherein said nowcast parameters further
comprises pollution data such as: pollutant gases and pollutant particles.

6) A method according to claim 1, wherein said nowcast parameters further
comprises environmental parameters including: heat stress, wind-chill factor,
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. satellites, weather radar, "aif quality momtormg stations, and national

meteorological services.

8) A method according to claim 1, wherein said geophysical parameters further
comprises. weather satellite data, weather radar data, air quality data.

9) A method for providing location-based meteorological forecast for a period of
less then 60 minutes and areas of less than 1 km in radius.



