LOCATI ON- BASED WEATHER NOWCAST SYSTEM AND METHOD Abstract ~ A mdt 18829
providing |ocation-based nowast, conprises the steps of: a) initiation
of a request, by an end-user, for a tine evolution of wuser selected
nowcast weather parameters, the transmssion of the request being nade

- over a pubLOCATION-BASED WEATHER NOWOASTSYSTEMAND METHODD) the
determ nation of the end-user's actual |ocation by the nowcast request . .
- processor; c) the nowcast request processor gathering raw weat her data

~from dat ey EEFHEANVRAAGERS| N9 the raw data into a time-series of
- nowcast par amet ' J—extracting the tinme evolution of the user

" requested nowcast paraneters fromthe tinme-series of nowcast paraneter
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| 'Mg)-re ‘particularly, the present system and method permit users fo fequest and
~ receive an accurate, immediate, location-based, localized and customized
‘meteorological report which is.valid for, a short time period. Such weather reporting:

will be referred to hereinafter as "n chasﬁing;"f

) BACKGROUND OF THE INVENTION
The weather is a matter that concerns almost all individuals on practically a daily
basis. We use weather information for {il planning what fo wear, [ii] how to travel to
work, [iii] whether to proceed with planned activities indoors or outdoors, [iv] whether
to engage in outside recreationat activates, and [v] whether to expect and prepare for

‘days gf particularly severe allergen, smog or ultraviolet exposure.

However, the present methods for obtai'ning information that could aid with making
these plans has, until now, been subject to various constraints, which severely limits
‘the usefulness of the preparation. Most broadcast and Interet-available weather
reports provide fairly generalized guidance rélati‘ng to the weather. In partiéular, the
type of information available is usually related to large periods of time,
meteorologically speaking, i.e. time periods can range from as short as'. 6 hours to as
long as 5-7 days. Additionally, the geographiﬁal-,cbnStraints of the reporting are
usually confined to large areas, ranging from 25 km? to as much as continental

. distances, common for satellite and radar-image-based repox-ting on national and
international broadcast programming. Even for weather forecasting provided by
"focal” broadcasts_, the geography of any given report is usually based on areas of 5
km radius (about 78 km?), and it is not known at resolutions of areas less than 5 km,
3 km oreven 1 kmi in radius. '
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present et hod or obtaining 1nformation that could aid with' making
t hese pl Bi@malign. unti| now, been subject to various constraints, which
severely limts the usefulness of the preparation. Mst broadcast and

I nternet-avail able weather reports provide fairly %eneral i zed ﬁUI dance
rel ati ngKnown systamstineen-demapdrweatherferecasling provided by Websites suc

the Weather Channel website or the UK's Met Office Website are avallable for
obtaining limited weather-related information based on relatively low-resolution
geographical limitations. such as zip (postal) ood’e'by clicking on a map. However,
these systems are similarly limited in the frequency of the updates of the underlying
weather information database from which the user receives the answer to his query.
Additionally, the type of information available is essehtially completely determined by
the information provider and does not in any way relate to the specific real-time
needs of the user. Moreover, while the information purports o be postal-code

) focalized, it is in fact often simply drawn from a weather map having information
fegarding a much larger area,_ i.e. at a fairly low resolution, and which is refreshied

“once every hour or less frequently. Such weather forecast is extremely probab_iiistic,
due to the extended periods of time which are sought to be covered (e.g. six hours or

 more).

People .today are more fime-constrained than ever before and their leisure time is

increasingly fragmented and subject to the mercy of the weather. In general, people
need help-to make the most from the limited time they have and to improve the
‘quality of their decision-making. In fact, the effects of the' weather impacts many
"aspects of human endeavors.
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net eorol ogically speaking, i.e. tinme periods can range fromas short as 6
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Therefore lt is an object of the present invention to provide a user with easy access
to individualized information regarding meteorological conditions.

simlarl

Itis a further object of the present invention to provide a user with a user-friendly
means. for obtaining highly localized meteorological condition reporting.

It is a further objective of the present invention to enable a mobile user to get real-
time information about the environmental and metearological changes that are
expected with a high level of certainty fo occur in the immediate future.

- ltis a further objective of the present invention fo enable a user to get personal
environmental and meteorQl-ogicali data for different specified geographical locations
~ based on a preselectable personal profile.

‘{t is yet a further object of the present invention to creafe a direct weather-interactive
relationship between point-of-sale marketing and the immediate weather, for example
emphasizing an on-sale item according to real-time weather conditions, For




weat her information database from which the user receives the ahsWRF28B nhis
query. Additionally, the type of information available is essentially
conpletely determned by the information provider and does not in any way
relate to the specific real-time needs of the user. Mreover, while the
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need for a systemthat is capabl e of providing weather information for
highly localized areas. Furthernore, there is a need for a system which
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weather alerts to notify an individual of the accurrence or impending occurrence of a

specific weather condition. For example, a mother can request notification, by e~
mail, SMS text, paging or cell phone call-back or any wireless data related warning
such as animated icon with sound on GPRS network, if the weather in the park
where her children are playing is presently or about to become adverse:

These objectives and others not mentioned hereinabove are accomplished by the
- system and method of the p_resent invention in which an end-user uses a simple,
—) user-friendly interface on an Internet browser, WAP, GPRS or any other data/voice
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 nefwork, such as the Intemnet 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 inierest, and the time frame and time
intervals of interest (up to one hour, as frequent as one-minute intervals based on
data-refresh intervals as oﬁen as once every 5 minutes).,'the software of the present
invention builds and initiates a request for the development and delivery of & time
4
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to individualized i nformation regarding neteorol ogi cal conditiofs™§29%s a
further object of the present invention to provide a user with a
user-friendly means for obtaining highly |ocalized neteorol ogical
condition reporting. It is a further objective of the present invention to
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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.

B - 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, &
house connected to the Intemet 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 clése windows before a
rainstorm starts, and reopen them when the rain has passed. The house can lower
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such as animated icon with sound on GPRS network, If the weather in the
park where her children are playing is presently or about to becone
adverse. These objectives and others not nentioned herei nabove are
acconplished by the system and nethod of the present invention in which an
end-user uses a sinple; wuser-friendly interface on an Internet browser,.
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and t hémpemding strorey wind donditions ahe storé, anove omdthermdde propedt outside fixtures, as
frequent _as one;-mnute intervals based: on data-refresh intervals as often
as onc‘é”@@@??s@téﬁtﬁaﬁgs), the software of the present invention builds and

initiates a request for the devel opnent and delivery of a tinme 4 15 June
2005 vol utH on for, the en -user-éel ect ed. nowcast I_F%ar anet.ers basedei ther on

the acthi@nrofgrexsmplayerpbodiment offhe PreseptiPeMMORCOPBWNICAIONS ¢ by cel | ul ar

- | ocat i genipafiesehAdise thédiforhtian from n@ﬁca%ﬂﬁ? wsaiticipaes'and preveat al |y if the
end-user is interested in a location_ reno

) e from her i mmredi at e net wor k
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Processes raw neteorol ogical data suc as satellite and radar maps using
speci atemperadly seroytecthe tmfiictoanddrm thad station iasa statiop osidesthg imBaetast i ng nap

of thef{)ﬁéﬁﬁf&l%é’évéré'%%ﬂﬁooﬁm éﬁﬂﬁlfésaanﬂeéria?étﬁéeﬁﬂl 3df pBssibigt er val s
as small as 1K In area for a variety of meteorological and environmental
i nf or ndiffiasifiesdn receptionseandwben thef broaddastisrexpecied te oeturmigtnasmalmuglityaps are
translated to user-friendly tables and a reply is generated and returned

to the endifisbrddrict WithefirstERpectBihelifvation! thbrds pesvidedi Ametidiibei r
end- user demands. Exenpl ary
o providing a meteorological forecast according to a location for a user, comprising:
determining an area of up to about 5 kilometers in radius; and determining
the meteorological forecast for a period of less than about 60 minutes in said

~area.

- In accordance with a second aspect of the invenfion, there is provided a
method for.providing a location-based nowcast, wherein the nowcast is determined
| _a'ccording to a focation of less than about 5 km radius, the method comprising: |
(a) initiating a request, by a user, for a time evolution of user selected nowcast
_ parameters, |
by transmissir_on of said request over a public communication network to a computer,

- wherein said time evolution is performed for a period of less than about 60 minutes;
(b) determining location of user celi;

() receiving raw data from a plurality. of sources, said raw data containing
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enbodi ments of uses include when a extrene sports tour conpany Igs‘r se2t085

recei ve accurate data that concerns themand their clients with real -tine

“information of severe weather heading towards their |ocation. Nursing hone

personnel may be interested in |local snobg density nmapping as that may
affect residents that remain outdoors or that are on field trips:
Teacher's may want UV radi ati on mapping to be warned of changes in
potential sun exposure due to changing |local cloud conditions, etc. In an.
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particul ar paraneters and creates an alert which is sent to the end-user
upon t he odduproesssingdaid hew detarto coksfté aditha-seripgaf forepastedt her exenpl ary
enbodi ment, a smart house or other intelligent structure can be progranmred
tore cast alerts by preparing or adjusting the hone's

envi r?ﬁ%}ﬂ?fgfs@%ﬁ%rol settings for the current climactic conditions. For
exanpl e, a house connected @? thci:; | nt er net, t hat alsio has utf)mat ed
envi r onment(® eXEsTing pdirpg gvolutign of usecregueSieHNONCRSt PAIAMBIEISITPNY i | ter s

when alerted that a snog condition or brush fire snoke condition is

~ appr oasaid thae-sBries i forebasied praametersraps byl pasitibaingrsaidicell ansaiddime st art s,

and reopen them when the rain has passed. The house can |lower 5 15 June
2005 ; (e i [ 2 hiWhedsh @ region
wher e S%ﬂ?g;le%gj @éﬁ%ﬁ%@pﬁéﬁﬁ}@@ﬂ%ﬁ&e@@hﬁ@ Pﬁgﬁéﬁ@%ﬁ §§§f§¥lggtr%dant I msgat e the
shifting outside tenperature fluctuations with nore energy-conserving
meas uh@tametes withimsald thpe evelstion. wi ndows, as appropriate, rather than
remai ning closed all day and relying solely on an air conditioning systems
thernmostat Simlarly, a smart house can be informed of inpending strong
wi nd ¢oadtdrdanse with thimdeaspeet of ihe invdrtion, there i penidenlia sietisod foxt ur es,
such as a satellite dish. In another exenplary enbodi ment of the present
i nventpraviding arocationdtased nowcastfana eiser; whetaie thenrowedsh isdatemringd om
nowcasting to anticipate and prevent ) .

according to an area of less than about 5 km radius, the method comprising:

(a) determining a location for the user;

(b)  receiving raw data from a plurality of sources, said raw data containing
i'nf_onn‘atioh about at least one geophysical parameter,
| {0 processing said raw data to create a map over a geographical region
for a given time;
(d dividing said map into a plurality of cells to form a zone map; and
(¢  determining the nowcast for a plurality of cells corresponding to a

‘meteorological feature.

BRIEF DESCRIPTION OF THE DRAWINGS

The foliowiné 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;
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weat her-rel ated service outages, for exanple, when a satellite television

conpany receives an alert of severe incom ng weather at a particular
downl oad station, it can tenporarily reroute the traffic to and fromthat
station to a station outside the inpact zone until the severe weat her

condi td bsides and or alert its end, user f J difficulties in
r ecept'%!g:ﬁqgs a‘?ﬂ R 490 TaRs Ads? R%“é%?b@@‘t"&%s‘ﬁ? &%ﬁ@%@&d’ﬁéﬁ%ﬁ %qrﬁjal ity.

I n acc@(eﬁmgaﬁ.ﬁdaimeﬁtidfme presentiinedntibhe i nvention, there is provided a

met hod for providing a neteorol ogical forecast according to a | ocation for
a-user, conprising: determning an area of up to about 5 kiloneters in
radi Ussig a8 deloNcRbRiiRGtrafifle aHRbARIPA 6056ME dFAhe pastibleosorpdIintdf ah | ess

t han about 60 mnutes In sald area. |In_accorgdance mﬁtEﬁ? s?%gndlﬁﬁﬁect of
the i rRnshises s Parsaiabnowcastingipielile i acrordrper WiEn AR SYETRPIRYY §MPSEIREN P hased

nomcaq@epmgghﬁhqeﬁﬂﬁ“nomcast is determned according to a location of |ess
t han about m radi us, the nmethod conprising: (a) initiating a request, by
a user, for atinme evolution of user selected nowast paraneters, by
transrmg:ssi id [ o adith: : a
computidg-t AlstEies ShCeXAISh] oBUEImentAy fow RN URBILIAG RO cs
t han avootdaBoe mithuwnessxenfdiary dehodimentof the pegseohinventioter cel | ; (c)
receiving raw data froma plurality of sources, said raw data containing 6
15 June 2005 information about at least two of a plurality of geophysical
paranmeters; (d) processing said raw data to create a tine-series of
forecasted parameters maps; (e) extracting a tinme evolution of user
request ed nowcast paraneters from said tine-series of forecasted paraneter
maps by positioning said cell on said time series; and distributing
information to said user about the user-selected nowast paranmeter within
said time evolution. In accordance with a third aspect of the invention,
there is provided a nethod for
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provi ding a | ocation-based nowast for a user, wherein the nowcast is
determ ned according to an area of |ess than about 5 km radius, the nethod
conprising: (a) determning a location for the user; (b) receiving raw data
froma plurafity.-of sources, said raw data containing information about at
| east —one geophysical paraneter; (c) processing said raw data to create a
map over a geographical region for a given time; (d) dividing said nmap. -
into a pIurallty of cells to forma zone map; and (e) determ ning the -

nowcast r pl wr I ity of cells corres pondi.r to a eo cal
- B lsRiati oot 9t PR Of N By Golte for e g or

f eat ur e.

descri pt m@fng@spéﬁd-aéefsu PRONEad réﬁr@aﬁéseﬂetaddwentlon can best be
under st ood by reference to the acconpanyi ng draw ngs, in which: Fig. 1is a

bl ock di agramrepresenting a |ocation-based nowcasting system according to

an exenp, ipartate - YA IG 2.
depicts F ’)Gzone' rraps' arﬁﬁoﬁ%ﬁe@%ﬁéﬁﬂ%a!@ fﬁeiﬁaccorgl ng t(t)é:an an
exenpl ar andnfstigentdnildipg struefupe.esent invention; Fig. 3 is a flowhart
|IIustrat| ng an exanpl e of some of ‘the possi bl e conponents of an
end-user's personal nowcasting profile in accordance with an.exenpl ary
enbodi ment ~of the present i nvention; Fig.4 illustrates an exenplary
enodi MenpeQh padh b KR o o Tl (BB akger i thmin  accordance with one
ZWN on; 6b 15 June 2005 Fi gs, 5a-nm

i |l ust rat e corrponent S of an e.xarrpl e of the | nput fields for establishing or
1 ust  at co YIB! FURIBTsh 1 n Tox@h e iYL SPABHISNb{ Re o venti on
to noweasting system 10 ardmg to the present mventten comprises a processing
‘unit 18 and a mefeorological database 20 lecafed at a nowcast request processor 30
" Nowcast request processor 30 can be a server and can be located at or in
communication. with mefeorological centers or as privately owned or operated
centers by private companies, such as cellular communications, news and weather
information providers and the like.

End—users 36 use various means of communication, such as Intemet enabled-

PCs, wifeless PbAs, cellular phones, alphanumetic pagers, and the like to be

connected with a WAN such as the Intemet, or a celidlar communications network,

via local clients 22, 24 and 26, with examples hers shown as wireless content

providers, WAP service providers, Intemet service providers (ISPs) and third-pariy

coritent and data providers, respectively. Local clients 22, 24 and 26 could each
have incorporated therein a nowcast request processor 30, or they could be

communicatively connecied fo a remote nowcast request pracessor 30.

A nowcast request is initiated by an end-user 36, or may be programmed to

aufo-nitiate, and is transmitied to the nowcast request processor 30, via its

. @ppropropriate local client 22, 24, or 26, which transmits the request fo a nowcast

. request pracessor 30. Metheds for user creation and initiation. of the request wilf be
described in further detail herein below with reference to Figs. 6a-e




an. Intelligent building structure. DETAI LED DESCRI PTI ON OF THEISIJRWE%\?'IQFO\I
Wth reference to Fig. 1" an exenplary enbodi nent of a | ocation-based
nowcasting system 10 according to the present invention conprises a
processing wunit 13 and a neteorol ogi cal database 20 | ocated at-.a nowcast.

request -processor 30: Nowcast. request processor 30 can be a server and
can. be | ocatdd aie exsmplary esthediment ﬂiﬁtﬁ%ﬁ“ﬂtﬁﬂ@éﬁdﬁ@%‘?@%? r@@H?%raé‘ or  as
pri vat el nﬁvmenmhee&tﬁ@tﬁge?;u kééy?ﬁ BIRPRKIRA is. SetivBraws pgel | Ul ar
communi cat ons, - news er 1 n F OV '

End- user %@@aﬁwhr& rmaa% pm'tcassanﬂa ma‘tihe)regl@'u%bﬁlééﬂmﬁh theeauestabl ed-
Press ', . like to
connds PRI eR EoayiRe Ly B Eo Rt pfooBs AR Mt mlater o L T O

net vvlor K, reqmestl ted'ahNarﬂecgm She’z appra@cio%astweghesimupemr 36r ands ifotve as .

Wi rel ess content vi der.s er.vi c pro iders.. Lnter i

provi der SOFMgE s%f’fg‘i?ﬁs‘['ﬂﬁf%ﬁepéﬁ erEgnt gh ﬁ?ﬂ’%v‘?‘ﬁé@%‘ﬁ{%ﬁ e

. { ﬁspect i ugtefmmfﬁﬁﬂ ophmentrﬁm&ast %@gg nedTes h K1 emJlncé uh“% theorepoestt edI
erein a nowcas roce or, or. e e vel y

connect e&af'&’eamﬁéﬁd’t %’lenﬁéﬂ{ cdhe progessin f\j @8# %mrt%'éé}m?{}‘%e%rlt i s

i ni ti at egadlieciRg S RbARY aﬁ@anﬁfy@n@aﬁ \RichPBO SERNERY 59 Dappler bmd radkire, and

I's transm. ted 0 the novvt:ast request processor. 30, via.its- gm opr| ate

| ocal cl ieages$2 apd satsliiteoimagen itdiwingdifestion and sreednersiremgnis.
G 8P &ath%tég?éiégi{;&’ %iBks 46 BF pyﬁmaté'ge rebd 3ot hcaunttae

request RLAC
request V\?| “b escr | r detai I herei n eowvmth reference to
Fi gs. Batata ﬂ:anuenﬁoamatat ain samplig sialions\foepelisn;. apieg, and pofiuigpissandg uni t

18 recei Yy ___and first determnes if the request relates to a
geograph%@@ﬁﬁﬁgﬁggﬁafhich I's "covered" by -the particular nowast request
processor. 30 or if the region about which the request is concerned is

Fequest PXARMS éﬁf&eﬂé‘sﬂ%@%&%ﬁ@%ﬂ% THRREERIM cocsor 0 and i1
t he 1. Weather satellites : :
| .. Data source: Met-Service or Nooly's own reception stattcn?. |
Satellite type: METEOSAT Second Generation (for Istasl and the European
coverage). GOES for the western hemisphere.
‘Data frequency: Every 15 minutes.
 Satellite parameters: Radiation at 12 wavelengths in the mstble and infra-red.
Satellite data resolution: 4 km. : '
Retrieved meteomlogicét patameters;'

. Surface temperature
e Cloud properties:
o Existence
Height
Thickness
Type: rain bearing or nice weather cloud

© 0o o 0

Movement
o Development trend
+ Dust storms or large scale air pollution

2. Weather radars




15 Cfnn@ 2005 t he

former, a processing stage is entered. In another exenplary enbd
determ nation of which nowcast request processor 30 shoul d process the
request can be made by the local client 34. The processing unit 18 is in a
constant state of requesting, receiving and analyzing a variety of data
such,. as Doppler and radar inmages 12 and satellite inmages 14 w nd

di recti on andDafesalrosddei-Sendces, supplied by Iocal or external ‘

net eor ol ogi ca Y/ foy=i &yl On to data
from envi ronﬁéﬁ%%é épger%d%&ﬁféﬁ%a%%or po‘ ' no srmg and poI I ut ants,
and- t opogr apBatz fredatrey: EXéﬂPIlEtS SimiDaRe. DALRGESIUD: b BeRllyhy 1 :
THEREFROM f. ,\Weat her | lites Data source: Met- SerV| ce or Nooly's own
reception stag?syﬁeaé @ﬁ?"ete type: METECSAT Second Ceneration (for Israel
and the European coverage). GOES for the western hem sphere. Data
frequency: Ever 15 mnutes. Satellite paranmeters: Radiation at 12 .
wavel engt hs 1Ha Wé’ﬂfﬁ‘%’ﬂﬁfi& and infra-red. Satellite data resolution: 4 km

Retrieved metg:olg?éa;- : (ﬂe ers: Surface tenperature C oud
properties I stence i‘ght o Thickness o Type: rain bearing or nice

weat her cl oude ﬁaﬂawabﬂityo Devel opment trend - Dust storms or large scale

air polluti OnRet?ievgﬁ?ﬁemrolﬁaerQerQ“ne 2005

« Precipitation existence and type: raif, hait show
* Precipitation intensity: light, quelfate-, heavy
» Precipitation Movement

» Precipitation Development trend
» Winds

3. Automafic weather stations
Data source: Met-Service,
Data frequency: Every 10 minutes
Repoﬁed parameters:

« Wind direction and velocity
¢ Temperature
. Humid‘iiy

+ Solar radiation

o UV radiation

+ Rain intensity

¢ Barometric pressure

4, Air pollution monitoring stations
Data source: EPA, Municipalities, power generation utilities, etc.
Data frequency: Every 10 minutes fo 1 hour.’
| Réported parameters:
+ Pollutant gases: Ozone, SOz, Nox, CO
« Poliutant particles: PM10, PM2.5




Dat a source: Met-Service. Radar type: Doppler radar transmtting a
wavel ength, of 5 or 10 cm Data frequency: Every 1 to ti mnutes. Data
resolution: 1 kmradially by It degree azimuthally. Radar paraneters:
Precipitation reflectivity Radi al velocity Retrieved neteorol ogical

paranmeters: Precipitation existence and type: rain, hail, snow ,
Precipitation intensity. light, noderate, heavy Pr eci pi tat I on Movenent
‘Precipitatign \f'@la ds, og _ ather stations
Dat a sour ce8 I%Té ?'Q e%ég%Pgae{)ngﬁncyrég%&' nut es Reported

paranmeters: Wa’tdsdumcMemw velocity  Tenperature Humidity Sol ar

212120 b R B AT BT i e

generation ut lplresents'rh@tarecasﬂahge banﬁeﬁopany%aéymﬁﬂotdmdayss to 1 hour.

Reported parageteldt mithodology THL dorecast 1 Compulat by weather models that
calculate the meteorotogical pararneters at grid resolution of several tens of
km. The forecastedf fields are for 'aijr; pressure, temperature, humiditiyé; winhds, -
clouds and precipitation. | |
E_-"orest accuracy: The shorter the time info the future about which one is
producing a forecast, the greater will be the accuracy of the forecast. The best
accuracy therefore is for the immediate future. However, even an “immediate
future” that is based on data collected 6 to- 12 hours before the present
(because the collection and caleulation times take that long) will have
accuracy that is already degraded fo the extent that it cannot resolve events
(e.g., start and stop of rain) and provide only probabilistic forecast, at
geograpiiical accuracy of many tens of km. -

6. Geographical information:

» Topographical maps

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

s 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. '

+ Sea surface temperature.

As mentioned hereinabove, the above data sources, at a level of detail necessary for
‘ producmg a fruly accurate roweast, are not avatlable 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 skilfs without the
aid of the algorithms for data—gétheﬁngj and prdces_singe which are described herein.

10
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Pol lutant particles: PM O, PM2.5 9 15 June 2005 5. Short range for%%oggts

standard neteorol ogi cal gridded data: Data source: Met-Service. Forecast
range: The forecast is based on data collected 6 to 12 hours before
present. The forecast range can be for anywhere fromO to 5 days. Forecast
met hodol ogy: _The forecast is conputed by weather nodels that calculate the.
met eor ol ogi cdhepreeessing unit8gises alguimsifonanalydey Medeorplogicabdata k(ﬁ‘ﬁ “The -
forecast gy f | { S

1t "Hef iy @%ta fu%eﬁhreré?ﬁ%%%dév With %@%ﬁ%%@ﬁ@gg édetQI th |nto he

cl ouds and preC|p| orecast accurac
future alpsocessingchtagee the prpcessing it 18 ewhfa@stthet s(meg’noeumerslwel maps t he

t t di at

Future.” eBbutdr 8h8i8Tle M raliRhy aRETitblYEs 4 MR oy Walipae™” ' ©
co: I elct teclelﬁns,dbﬂté sbntbackiteftioe end-beerﬁn mjmh se.(rbht:ﬁgi@atﬁgﬁﬂ;cfmwmilﬁamegand‘
cal culati ave acgcurac at i.s_alr
degr aded f%é'p(jﬁlla:éif mf'ﬁ&? tqt'%)ﬂ ferlod rIBUYFFGECR alt é;mmut?f”@g&: yand
stop of 'rain) and provi de onl y probabilistic forecast at geographi cal

f t f k . Ge hi cal f t hi cal
maps. Pol |t ABA YIPRSSCHAG Sats, (hel PBRERIA Ko e 98h 810 DPCRFfoiHtday of
the wechioosSBAMPRItE Indliers efice (O, BaFpiidIR, WidRs PO)pagey. as

they de erm ne the p05|t|on sun and I'ts energy output reachi ng t he

at mos phe B@bgdded rdevics: f 30 epart)swpmﬂpac@teo,emrth@ usRpropdateelaealo pignts
her ei nabgyey Jehe |ARAYAIRE AndBHIGRP that!the hEWSist %Bﬁéft 6P AR e F O

pr oduci ng a truly accurate nowcast, are.not aval l e gener al
public, ahysuzaﬂnhntedmthe same place as the local client 34.

A 3™ party application user can be a private, or a governmental company
giving its cli:ents:' essential nowcastmg information. For example a 3¢ party
application can be placed at local branches of a national supezmarket chain. Inthose
branches where heavy rain is about to begin falling, large screens can anticipate the
weather change by recommending that customers buy an umbrella due fo the heavy
rain that will start falling in about 10 minutes for an hour, or be prepared to have a
cup of hot chocolate at the store's café to wait eut the rain, rather than go wandering

- aimlessly in the downpour. In branches where the temperature is about to spke
 upwards to 35°C for the next 40 minutes, customers at the checkouf counter can be
advised to buy a cold drink and a hat to beat the coming heat. ‘\

In one exemp[ary embodlment each local client 34 can choose from: a large
variety of meteorological data that sort and fevel of data which it wishes to make
avallable 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 cellular companies that give information

| about traffic jams, can use the nowcast system: fo 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
o |
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I f they were, the analysis of the data to the accuracy reqw red to eproduce

an individualized nowast in a few mnutes (or less) is beyond human
skills without the aid of the algorithnms for data-gathering and processing
whi ch are described herein. 10 15 June 2005 The processing unit 18 uses
al gorithms for analyzing neteorol ogical data (as wll Pe described further

herei n begfely.&ndiisets ¥4 Bydecevengweay cbﬁi@fmm thefloweast IQYBEJSAPERFSSE age,
the procggy fEanéﬂh%%%ﬁreﬁékﬁﬁ%foggg r&ﬁd%fé"e%inﬁ'rﬁa&é iﬁ‘%hei? ba&:emamaa ERihavant to

answer 1 ng t e regu S a weat fer nowcast In ayrran S terns,
to be sed4 réceive detaiiebcémapdaﬁaemantad resesowitk informiationrapoubthe exaghplages ocused

e 3 m ot or Yo B4R PRELA 2 o, ARG A b ckEEIoGRaPe DT

t he nomaﬁd eneint Imfbnn@laﬂo(asiiﬁllm démnbetﬂbelswrmsrefwmueto(m 2rendepad-

cel ho ess PDA,. pa edde R tion
Soe) "o Bandth e BopcAsinl T o ISR @ us S AEE 17 & e RBRRAA LOT
that t heemwmént I £ @RAAr mamﬁapezpeah been p&y selidd Mcém@teeunm:ogat tee sane

place as the | ocal client 34. A I|c i on
pri vat e, Pippoigt das SNArHsRES °¢§ﬂ?ﬂaﬂ9d ﬁg’ Pérﬂr% %ﬁ?é"mﬂ{%\nast i ng

I nf or mta&amaﬁeéuye@sﬁwaé%p@cﬂc :ﬁaébwnogwlmﬁﬁﬁam fePthiebandruisdresboat hisocal
branches of national supermarket chain. In those brang&q infgnere heavy

rainis l@ﬂfbuﬁlm’ﬂ@ orelyt Worls| | Imgars gayiped rwillh drik: Sompers; fReloRe ot her
change thugt TVRAcR ik B o hlohs NicP BudH B Sl A0S difvk v, fheavy

rain that>w start I Ng 1 m nutes for an hour,

pr epar eccanapiaw er Bvessadf i autanaticaliy tasiust the cvehiale dos dealing thﬁ'ﬁt out

unor ot PPRIE rebitRR dBE oABRHE"d el SRl e SRAERY ARG Mgy 15T

m nut es drivesootumritg eh faglightsjeckout counter can be advised to buy a cold
drink and a hat to beat the com ng heat In one exenplary enbodi nent, each
| ocal client 34 can choose froma large variety of neteorol ogical data

that sort amnith feféleneé t¢!FIG turcdxdmplaiot h&spmesmsa of buitdihg blfime slicet s

end-users 36. lLocal clients 34 recei v§ rper sogfl gteﬁﬁt s fraom.end-
matrix 90 Incorporates taking data from radar maps 82 and e imagery maps 84
as well as topographical maps and whatever other data maps are relevant fo the
request (UV, smog; pollen) to build a master map by overlaying the maps. The
master map 86 is then comparimentalized and the data from each strip of

compartments 87 is then stored in a malrix 90.

_ in order fo supply the end user 36 with personal and exact weather noweasting
data according fo 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 malnly 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). '
12




users 36, and provide a personalized nowcasting service to eachlsejr%e Oggr 36
based on the end-user |ocation and personal profile (as will be described,
below in reference to Figs. 5a-e). For exanple traffic web sites; or

cel lul ar conmpanies that give information about traffi.c jans, can use the
nowcast systemto recommend to the end local client 34 the best and driest
way to their horre wor k or any pI ace they want to get to. For 11 15 June -

2005 safetygq ggalg@%r \%@ﬁé&' Yiaf S IcBMpRSES ARburded dorbtasts tdver red ot
or

request process I-ntormati on regarding fQ ay. and, freez%ﬁ rdads
i n t hei r gpogrphitalaegion dor @ giventtine. 3Generabngs agég divided info 2 | t od

Fo P, Ph b L B8 Wl o e UBFleuRl B Shne k. Hont 2o ke 8P

raining I nut es an er neteorol ogi- VI, and
envi ronrrpeisonalfmw@stmgm(amx alblis bhilt fdeeach ponk b@l 81v Weathef da8ieh 3 i g, 2)

and transmf t wcastl ta t er
exerm o Boltiopo RN il nd tepoeltie b pilad3Pacs berpdhdiiartideansy

![ ocat : ngof %hfaﬁlb(“c;yghﬁ? a:lﬁtri@lihe”l‘t td %mm&lt Strslmjlambmtltbﬁ han@%ﬁl;@@m‘bn of
ravel or _profjile i na aut ona Qv C

met eor ol 95 pbleR0 Fh@ﬁ ﬁgqhﬁﬁﬁ}?ﬂ?@%hgﬁgﬁ%tﬁ &g‘?'f'ﬁg 4 th‘o?ne;o wor k.
In cars @gﬁhwmttaata mwwmntf@eeaahfmmm (aauwugleﬁwrmm@er 60

weat her - te oad condltlons coulg \f ‘?}'& d to th lﬂél*i%%rcamja t he
conput erc@f élﬂefﬁl@:fvbﬁl gecommodate: theafleyelopiTes: of iy 8’”‘%!”% ealing with
the upc e RMaSPlR addre te Rbésptngpvicasts Rithieeel
drive t %%V\:Fl "r?\(’éf%or turr?lﬁng on%@gf’%%ghts) V?Ith reference to FIG
2, an exkanggrenasgintdfenorqustieulaly o tirfeWears@Wa time slice matrix 90

i ncorporates taking data fromradar .maps 82 and satellite imagery maps 84

as wel |l as topographi cal maps and whatever other data paps ar, r,el‘evant to
the request ((With refwg]cept‘dm 8 andube-¢, @ mﬁ@l@ﬁl’ﬁﬁbﬂ%“% . t he

St p of MeHhvweE, pagmaters; G A EREHAEF 3 e Selvaly py el 2 it
suppl'y tiﬁnﬁ@ﬂ(mﬁﬁfnéﬁls\pdrhmb&m@l'lm zlosat clientB4e Thacassanatl ripfie
may be user-defined by using the input fields shown in Figs. 6a-6e. the parameters
61 are shown here as divided into 4 groups based on the complexity of the
underlying algorithms and the difficulty of deriving data therefor. However, it should
be understood that further (or fewer) subdivisions may be used in building &
‘nowcasting system and this arangemment has been selected solely to aid in the
_ 'understanding of the present inventiorn. '

%

.

The process begins by iniializZing a nowcast query fist containing a user
location and personal profile 100. The user location may be determined based on a
handset Iocat[on using a GPS-based service or celf locating technolegy enabling the
‘end-user to trahsmit his exact location in real time. The location could also be ata
remote location or defined according fo a user's needs in the near future, for example
if end-user 36 wants fo receive nowcasting information or weather alerts, about’
' -weather at the park where his children are playing, he can input the exact locatiomn of
the park- directly into his PC, mobile device, interactive TV and receive. back the .
nowcast of the relevant area. Or end user 38 can input the location where he
expects to be about one half-hour hencs.

13
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data according to his present and future position in the next 10 20...60

mnutes tineslice maps are made which are based on the data in the matrix
90 for the relevant strip of conpartnments 87. The general map 86 i ncl udes
different weather data (paraneters) such as tenperature, humdity, and

wi nd .di rect i omperIng dlerABt 300 Waghtbdria élgdiuedeyméend-agyﬁsawmr@hmed
parameters.. The uniqueness and the advantages eneral ma 86 are

mai.nl y .dd@ tie lacabelisnd 34; wdire dhe gequest Fﬁehﬂﬁlﬁa@tﬂ:ﬁ@ $eél§ gk i f%ﬁadﬂef
achi eved 36@3@“@!‘1&‘ ds& 36 r&%wég] l\ﬁc{lﬁig@c{ RoWktng @45UbALS bR ]pa'féﬁé-
ess then 60

weat her conditions in thé ure,; . eriod o
m nut es, Spelitigdin his personal ﬁroﬁla 1osuck aeogehemknq}weasﬁmg welatheT patanaeters

expl ai ned ,i 12,15 J For e pl g ner.a . 86 '
conpri se§4a®@®' %’r @W%@g‘g?'s @%F%W&éﬂuregé%%ﬁw@gﬁyr%ﬁﬁ oéﬁ&f)&%oé] gi ven
tinme.  CGeB6ysdlarvatialibni6g, dhd itediliiyrorer | ar ge nunber of small, defined zone .
cells 87 as depicted by zone map. From zone nap 88, personal nowcasting

matrix 90 is built for each zone cell 87. Wather data such as pollution,
hurd dity, T al Wi hespBBE! 16 ATRRJRSH Whic hchidesPh adly Tor GeRelP oty ar
side of the table white time |ine nut €s 4Isr‘£éaced at-
t he horlt-'@ﬁth&rp@@mlﬁtﬁrs &, aneoftwe diffepent proesssee lope@s dependiag poitke g 88 has
up to 60 | um f or
chch i e ROl e et forels W oL Whothl pamicRise RS End Wier Al 1T

devel opnmei\Ief rewﬁmemashreghem aofc ﬂraatveathmaplaﬁametbgdommadedt from pef I ect -

t he user, ess to nowcas rror,

 particular %gé! ' %Sﬂﬁ( “Wf aY@fag#%n&' wﬁfe!ifl I@f‘%"gg %SRS

cust onerfop ar iviecst furlvtreer paaweterd 10, 202060 nﬁmuat@ﬁrtﬁéfem requdsted
end-user 36 can activate é)ransm ti ng his re st (i ncl d| n his
per sonal PHPEE §re arg oriitapolted dn time ¥rﬁ‘°°9ﬂdm9'ﬁ€ @r%‘!iﬁ’iﬂ ng flay be

user - def jcaRMaburH&licd midyli nput fiel ds shown in Figs. 6a 6e the par anmet ers
61 are shown here as divided: into 4 groups based on the conplexity of the

underlying algorithms and the difficulty of deriving data therefor.
However, It 18hgHLd exemplary embodiment, end-user 36 derives nowcasting data

~eoncering precipitation 66, by exiracting precipitation infensity from nowcasting
maps 86, 88 (as described in Fig. 2) using a noweasting 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 also 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 oceur.

Solar and UV radiation data 68 are derived and ﬂ’aﬁsmitted to the end-user

. 36, taking into account astronomical configurations, and by subfracting cloud
scattering refrieved from satellite maps. Air pollution data 70 is fransmitted fo 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 wili-senid him at least an average (if not more precise) pollutant concentration

data based on a monitoring station within a given radius. If ftie end-user asks for air

poliution data for the next 10, 20...60 minutes, the nowcasting system 10 activates

14 |




S . 15 June 2005
be understood that further. (or fewer) subdivisions may be used in

buil ding; a nowcasting systemand this arrangenent has been sel ected
solely to aid in the wunderstanding of the present invention. The process
begins by initializing a nowast query | irst- contai ning a. user - Iocation

and perso aI rof SRGsLIoN 2.
handset | %tgtgngp%eég?%ﬁ "5@’%@%‘@@%‘5&%‘ fﬂ'ﬁhq@éﬁ{ ﬁg‘et&eg 0 olgy ,
enabl.i ng mhmncanﬂedisler to transmt his éxact location in real time. The.

| ocat.ion could also be at a renpote |ocation or defined according to a -
users needs in.the near future, for exanple if end-user 36 wants to
recei ve nowcagbi fiithe @Uﬁfa'ﬂi@éldhnhm td\ﬁﬁélbﬁfen@w hboveadsnstibedvamtheds &ir the
park where his children are ayi ng, he can |n the xact ,

the park9 eﬂY‘F‘@chaP‘F‘thjftﬁcg”% i @ewc@a é}agc Gve 4

back t he teppf Kt g S dce 14 b é-p;he
Envrr&%fi‘ls, st Jit Bifig %hawa&ms&t ERoy M1, Mbrt; Ehﬂl%ﬁ T( np«w

| ocati on"wher e ‘ expects to be about one half hou‘r ence J_une 2005
After thd084dvges ¢ 3D iregional soale D JCABAICi t | s
transmi t {ad naastewe%p sent
back to t dual I.zed nowcasting

data, badestah pﬁﬂlr pmﬂuhen V- mpaifmrmge elmuiaﬁnmaMWMS qguéﬁdee Buogowekh as,

general a a rface

emper at 1 SR Hrkffioy €7 A1 flgshy OB Fibpo ittt pAICAlSRR 036 B (T (B0E
and air (o4 RéfeQiigf0. Wth respect to a request which includes a query for
general nowcasting weather paraneters 64, one of two different processes

occurs depending on the end- user request. If the request refers to

real -tine \Aﬂaét@ﬁing)@dvﬁfﬂ?igré thé@r@itﬂtaﬂéﬁhowchéﬁngmgmﬁm mapbe based on
measurenent s of, the weat her paraneter do q(g &' m a rre.teorlgjs%g’
for

service ﬁ@ﬁhﬂﬁ@%ﬁnﬁ?@r@ﬁ%ﬁ* eRglvig W%b@’v (=qnabiping od
nowcast ARRSABEST Mmabl; séldllite 693{55 Nigh&§raphiceiaps e )t hehe

requested, par'_'rret ers are extrapolated in time by accordl ng 10 the
princi pl BEcess dagins. g &y recgivinsh IradamBiansa 2 ifethe last es from

meteorological sources as mentioned in Fig 1. |

a

Instep 46 automatic echo fracking is activated after at least 3 radar maps 12 are
available 44. Precipitation echo tracking and forecasting is & known procedure for
tfacking evolution and motion of individual clouds. It is known that young clouds are
s'ﬁt}alf 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 track the time histories of the echo cells to
détermine- 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 oompact structure-growing
intensities in time, and sharp horizental gradient of the intensities. A

15




: : .- 15 June 2005 .
In one exenpl ary enbodi ment, end-user 36 derives nowcasting data Yeoncenm ng

precipitation 66, by extracting. precipitation intensity from nowasti ng
maps 86, 88 (as described in Fig. 2) using a nowasting algorithmat the
time and |ocation requested by the end-user 36. At the end of the process.
the end-user receives results of precipitation intensi t,),/ .sel ected.from one
of the four intendacpyingfayeipudis Sepadiperqut fo argel prp% O SIPFREIAIR: and
41 heavy. The user@gkiiegl y gets information about the rain intensity but
also its patterni.e.. wll it suddenty becone a heavy rain or will it
slowl y, becone noderate,. etc: and when these changes are expected to
occur. Sol ar-; AN r adl aklon data. 68, sHer L eai{’i&ja nemdddedrhe t he
end- - user Sgé%ggwgéqﬁ%%&g%c@%ﬁa gg{ ?’%ﬁlgﬁg'c%%{sﬂg%n i gdl?% ati ori?lgg,(,ietaﬁ%@by

subt r act salgllitd oimbgesc atre e réasivede tirane v ewt¢orologicat clcspuisesngs. MeRtoped | uti on

o ocesscLeiIABER, AE B fedd o aeRrERE by sty of by Abirbris the Sf agRent

t _hle-l e“d"?ﬁ' 3 ﬁﬁgiﬂhe riew growihg b‘luuﬂy-?reasopiéseﬂé dive prescipitatitie lbys@&sw
e i Tl Ty
me end- pfe?ipitaﬁm tf%t ?bfght{i@kféitéhhﬁi&iiﬂ ?ﬁn@éﬁéﬂ%tﬁ?ﬁt@ﬂﬁb ?a&._ w:_tﬁ@f;lari nut es,
T ocoos i, Tadha oits 8hah e Slake tWith Jhe Ve Topy Bitaptil HEHEPPL S

nmodel . F@‘et:fpﬁéﬁ&?ﬁ“ gui dance on. how to inplenment the above-described
nmet'hods fTor  deriving UV and air pollution data, reference may be had to:
At mospheric Environnment. Shit Ji Ping and Harrison, Roy M, Oxford,

England. 3l(Rfke H’t%?é‘ﬁetﬂ)gk@?éﬂl%ﬁq hdHods HaE contfib@® to cpleting tRnd A 3D
regi onal scal e photochemcal® air ality nodel application to a 3 day
sunmer t | newegstisgpeocesearePari s Jaecker-Voirol, R et al , Air pollution.

Br ebb o, aeke Gt i RS Ak pPie or S8HAGB Gy gs i brece e Fh:SBf’ 175.
494, Refformafiorgof 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 downhilt;
[3] use of sutface temperature for better prediction of the evolution of clouds. Clouds
prefer to davelop 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 & minutes 42.

- 2, [dentify the linear movement of the weather radar echoes, by cross cofrelation
- orother 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. :

16
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Referring. nowto Fig. 4, the precipitation nowasting algorithm r‘rlﬁ‘)el2 0e5

based on conbinations of different anal ytic weather forecast nethods
conbining different neteorological naps (radar maps, satellite maps,

t opogr aphi.c maps etc.). The process begins. 42 by receiving radar maps 12 -
for the last 5 mnutes from neteorological sources as nmentioned -ig 1. ..
In step 46 4ut@rareidhespdanechors ifoitiie ¥erqusweainer elemegts ?‘@é@?@@w Far maps
12 are avail gabefdr (Repbaidniddioted B) tnd LAGKISER, 4R cbRlieERSheatel @ a
known procedure for = tracking evol utioh and notion of indjvidual clouds. It
i s known t hat thesdeeptionasdis funetionsebtimenint hrinutsrigeremantsifer the n@M@0Gi th t he

maturing of the chkouds. they .di.sSi 3 readi ng. over, largeareas Wt h
weak intensit ?@EF L'ﬁ%q@ﬁeh%&étugh ﬁ%%ﬁh&y%ga@bgﬁgg%@%feﬂgﬂﬁpﬁ% oud areas
it is needed the surfack dndestiuicture lof tHeomradeseatioss hacoeoding éepiinsiples knpreirini ne i n
what stage of %e_i.r ;I,i.f%@}cle they are in. The radar tracking exam nes the
fol |l ow ng two' aém?@ﬂ #-Vertical profile of intensity: At the grow ng
stage, the pr exiractifedo ANisiforceehblet wedthérvectrbihe paametars of inttkestiooihe, and

its top is gaining height At the decaying.stages the top descends  and
Lhe | nenai ¢ bSeraAad grepaidhonBer reieels o fikets B tabtmlpsing 1 FGTRcHS
Hori zont al pr gfrignSilerfweRYRIMBHNY st orm has conpact structure-grow ng
intensities in time, and sharp horizontal gradient of the intensities., A
15 15 June 2005 decaying rain cloud is spreading out to larger area on
expense on ibfhods Riritiihbfe ecld 150k RY By 'cfesshidiietitior mdMMddadaive bean ki N,
satellite images are used. The 'satellIt€ Inmages are recei ved_.fr‘(%m;- ,
met eor ol knewal siness 30ist dor sxampia, i egeadDixpar M.nand\ve, Wiknesr 49938 AN seek
areas of wgrow b of pew:el anent-g to lahleicd’ S0 INoREStihBid FhddtSasste New
gr owi ng gﬁgﬁ%ﬁa‘:’ﬁe‘agﬁ \S‘F'g%% e’t ei;g?( b%{lawg’[sf o%ﬁbbyN%‘g.'to'gé'%%ﬁ%t?gsr The
cl oud t opwtiwdologyo Jouraal abAtreosphesic taadrOtasinih Tecnolagya Bostno A HYE):
Preci pi t 355 %y, BAAmBS! #8s;| SoliRGe BT oBY): GRMEE 3 YsiehPrci Yehblding 92t 2
' automated very short range forecasts. Meteorological -Applications, Reading
Berkshire, UK, 5(1): 1-16; and Leess, 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 extrapolaﬁon by
incorporating trend analysis, external mefeorological data and geographical
information for example as follows:

1. Combini'ng our existing radar map dafa 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 starfs, 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. Identification of the development trends according to 3-dimensionat evolution
~ of the radar echo field. For example, new developing showers have small
17




o 15 June 2005
radar, finding out what is the cloud with the warnest top that still

devel ops precipitation. Three nore neteorol ogi cal anal yzi ng net hods, that
contribute to conpleting. the nowasting process are: [11 the use of
Doppler winds to identify areas of converging w nds, which precede the

formati on of Suchfetures are.t 1.S.0 %f&& dand
precipitati onclﬂﬁﬂ’fgf‘??pﬂ’é‘?ﬁ Sl th?@z?nt af g@ncgﬁmgﬁe‘reﬁccé{lhree ’hatgrgJ ' use
_(I)_L t opogr aphi Grﬁbnsﬁi%%t al(@j;ﬁsOv%ﬁ(im]i@lth&ﬂﬁﬁﬁsméuﬁspd&edgmemwtla’gebho zondal I o

e neasures are ed on.the fa at .c s de i vel'y
while ascend@fff & E’ g‘\%i‘d‘%ﬁéﬁhg‘lﬁ déﬁ'ﬁ‘atﬁ”ﬁ ﬁtséna:iﬁf@iﬁ%@l %éé%\%ﬁhl E
[3] use of sub{,@qgameg?qg@égf-@ fpp better prediction of the evolution of
clouds. Couds prefer”to develop over warnmer surface, feeding on the heat
energy. For exanple, on a hot sumer day, clouds would formpreferentially
on the heatgi en a y t at RRas alindirdd by the
ot her data so&b@@gna gégé'%ﬂh&%l é%cgér’]rt%itzﬁ-[{a@el y§| toFﬁ%@oregjast The. above
oper ati ons caenhangesrenbr ned, in a sinple form based on the foll ow ng
algorithm 1. Take the tine series of the radar maps for the last 5 mnutes
42. 2. ldentify the linear novenent of the weather radar echoes, by cross
correl at itdwe promesst&bendmhmddﬂngmthmamgmmw agowaasting da@ﬂ'ﬂ@k‘, rdi ng
to the ound in step 2, for 1,2,3,...60 mnutes in the future;

¢ RAen Bilpute

and by n forecasted radar maps for that time interval. 16 15
June 2005 4. Interpret the, radar echoes' into the various weather el enments

bt ai n Cho wHEHEHOPRES o Ei § sussroast it 190 FRIctng A KPRy SRRt o
i ncremenpfg nBWca&ﬁ?@ gﬂa;shncan%er hﬁéffaoeT [GUI) R REReR! dHRw different setions count

thete erature a near
rrpthe end-user can fill in order to request nowcasting data on a customized and

individualized basis, to indicate personal preférences 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 wamings
and alerts during any time of the day concerning the meteorological parameters he
selected. For example a sea surfer can Q;_et 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 fo receive meteorologicat data at a
3" parly location selected from list 112, to any kind of device 114 the end user
selects. The end-user can sebct his favorite location from section 116. |

With reference fo Fig. 6, there is shown an exemplary embodiment of a

" combination between a "smart” house 162 (or any smart intelligent structure, like a
warehouse, greenhouse, office building, factory or any othier commericat or industrial
Jmprovement) and a newéast server provider 161. A central automation controller-
453 in the smart house 152 is connected fo 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 conirol settings 160 for the cument

climactic conditions.
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the surface and structure of the radar echoes, according to pri ht{yseéeos
known In. radar neteorology. 5 Extract fromthis forecasted weather
record: the paraneters of interest to the wuser, and transmt them per
request, or initiate the transmssion if conditions for an alert were
fulfilled. { s for automatic echo tracking using cross correlation

nmet hods have" " known since 70's; for exanple, see, Dixon, M, and G

W ener, 1993: TITAN. Thunderstorm ldentification, Tracking, Analysis, and
Nawcasting, a.. radar-based- nethodol ogy. Journal of Atnospheric and Cceanic

Technol , B , 0 : 785- 797 nb 4993 ol di.na,, B. W
(35685 O rr oaiony Knedlior prokiding 2SRl frdsist RoRiRB R 8.

f . . i - i i , Readi Ber kshi UK, 5(1):
OLe oo IR R PR N om BB T, e e A aun owat i ¢

techni que for oBainidige &h aHE JFl QLHohPTIBARAS iR MAdius;Salde! | i te data. -
J.

usi ng cross correlation: Appl .~ Met eor ol ogy, 10, 118-132. For each

location 87 a | gsteahinimy gambtearslogichbforédst fotwaddriad ofldsxthanabold ai ned
48. The process continues in step 50 with inproving the |inear

ext r apol at 6@mihytes 1 ssidraper.at i ng trend anal ysis, external neteorol ogical
data and geographical Information for exanple as follows: 1. Conbining our -
exi sting radar map data with high frequency nultispectrat geostationary
satellite data (GOES and MsG satellite series, providing scans at |east
once every 15 mnutes), thereby allowing identification of grow ng; cloud

el enents before, preci.pitati arts, usually area. of - great deficiency
in radar - based 'oregg@?m ,o%écﬁ?‘ﬁéiiwgﬁm F%Q?ﬁwng@\?ﬂ{ﬂﬁ@vel oping rain
ar eas thatr{ugr?lg not %bserved at the current tine; 2. ldentification of the
devel opire ERYLPIS S or di ng to 3-di mensional evolution of the radar echo
field. For exan&ltémi“fm&{@%ﬁh‘%ﬁ{{&%ﬁ&?ﬁff}& e small 17 15 June 2005
intensities over small *horizontal areas and l'arge vertical extent, with
peat : :

3. The method of claim Z, wherein the current location is

~ determined according to a location of a wireless device.

4. The method of claim 2, wherein the current location is

- determined according to a location of a GPS device.

5. The method of claim 2, wherein the current location is

determined according to a location of a landmark.

6. The method of claim 2, wherein the current location is

determined according to information provided by the user.

7. The method of claim 2, wherein the current location is

'determined according to information provided by a third party device.
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intensities aloft. Over tinme the intensities spread to cover a}%.gxpezoos
hori zontal area and |ower altitudes. In the dissipation stage small
intensities are spread over relatively large area; and 3. Additional
geographi cal factors, such as topographically induced enhancenent. The .
process 52 ends by storing in the processing unit 18 a nowcasting data nmap
for each mnute. Wth reference to Fig.. 5 a screen shot 400 depicting an
exenpl ary efTbOdBfTEntTh@ine@hd@ﬂ@él&hhrlgvﬂfe?élﬁ'sﬁﬂdéﬂé[%midgﬁi(flﬁﬁﬁ (GUI) input
screen shows different sections the end=user can fill 71 n order to request
nowcast i ngfid#hes compaiseuist oni zed and, i ndividualized ba5| s, to indicate
personal preferences and to establi sh paraneters for. alerts relating to
vari ous weat her defemminingadocageuntdfdntetd? td theuser.at es t he di fferent

nmet eor ol ogi cal parameters 10.4 the end-user 36 can select for receivi ng

war nings and alerts during any time of the day concerning the

met eor ol ogi cal para ers he | ected, For nple a sea surfer can get
alerts for good”wi ngﬁté‘?] glﬂdf‘i’ﬁ‘aa“% nB’J@{%ﬁléﬁP%{qlgpﬂslatqﬁglﬁm phone.
Sections 1 3; ate an end-user personal skin profile according to the
end- user 3 rvééﬁ‘}% “f5F"-a selected tine 108.. Section 110 illustrate a 3d
party. |l ocation personal profile used to recei ve met eorol ogi cal data at a
3rd party location selected fromfist 112; to any kind of device 114 the

end user  sel ecie. mfeﬁeamusﬁrcmpssehtaentaladfeem of thocat i on from

section 116. Wth reference to Fig. 6 here 1s sho n exenpl ary
enmbodi me nt mefeofologicabliofedas ofurtiet 0o s:smart"” house 152 (or any smart
intelligent structure, like a ware ouse greenhouse, office building,

factory or anycmmﬂﬁnhgamMBnﬂﬁybf@nmﬂuﬂqmﬂnmabm.inprovenent) and a nowcast
server provider 151. A central automation controller 153 in. the smart
house 152 is connected to the nowast provider server 161, via a network
and i:s programmed to respond to nowcast alerts, the response being to

prepar e or ad) 3t U R PO a0 Rl RO O e

~current. clim
' parameters comprises type, intensity, development and movement of a

precipitation.

12. The method of claim 10, wherein said plurality of weather
parameters further comprises cloud properties such as existence, height,

thickness, cloud movement, and development of clouds.

13.  The method of claim 10, wherein said plurality of weather
parameters further comprises wind direction, velocity, temperature effective
temperature (wmdchlll factor), humidity, solar radiation, ultraviolet (w.v.)

radiation, and barometric pressure.
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----------------------- 15 June 2005 CLAIMS: 1. A nmethod forlpPes?tng a
nmet eor ol ogi cal forecast according to a |location for a user, conprising:

determ ning an area of up to about 5 kilonmeters in radius; and determ ning
t he neteorol ogi cal forecast for a peri od of less than about 60 mnutes in

said area. 2. The ne ei.n _s. er said area
further conpri szg': d %qcﬁgfgﬁlgnclgr ?’Vglﬁfeql S@QHQBW? Oﬂéa‘ﬁgé 3. The
nmet hod of claim 2, vvherel n the current location is deternined accordi ng to
a | ocat i onpatametess futthercosepisss pollutiohdateet hod of claim 2, wherein the
current location is determned according to a |ocation of a GPS device. 5.
The nethod of claim?2, wherein the current |ocation is determ ned )
according to a location of a landmark. 6. The nethod of claim 2, wherein

th 33;??”?.'$ﬁ3'°{‘ﬁhanwﬁmﬁaf%l3§31 el faid Rl SR CPP R o
15 Sune sobRorgedcy iboydel Badt ﬂec?ﬁe%ﬁﬁé’nvt'ﬁ%%? Buliah iR bl 55 o2,

further conprises: determning a location of interest to the user. 9. The
met hod ‘of claim8, wherein said |location of interest is provided by the

user. 1;01 The npg hodTkY netiidoLelaith §0SivReehl Shid Phehitybf@chther

. parameters further comprises environmental parameters.

17.  The method of claim 16, wherein said plurality of weather
| parameters further comprises heat stress, wind-chill factor, frost, safe exposure
time for various skin types, safe time for avoiding heat stroke, and air Quality ST

f “health index.

18.  The method of claim 1, wherein said area is about 1 square
kilometer and wherein said period is divided into portions of about one minute.:.-

each.

19. The method of claim 18, wherein determining the meteorological

forecast is performed according to a deterministic algorithm.

20.  The method of claim 1, wherein said period is divided into

~ portions of about five minutes each.

21. . The method of claim 1, wherein said deternining the

- meteorological forecast further comprises:
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net eorol ogi cal forecast further conprises: conbining a pluralitl’ ¥nre33t her
paraneters. 11. The nethod of claim 10, wherein said plurality of weather
paranmeters conprises type, intensity, devel opnent and novenent of a
precipitation. 12. The nethod of claim 10, wherein said plurality of

hor gnt. ¢ ckneouoii R ORIy G eRaERE AT el 70"

hei ght, thickn C
met hod : of gésggmcp}gm\gpﬁragf f@f-tﬂn@lo'x”tiﬁjlé.ty of weather paraneters further
conprises wn Irectron, velocity, tenperature, effective tenperature

(W ndchill factor), humdity, solar radiation, ultraviolet (u.v.)

radi ation, and baronetric pressure. 20 15 June 2005 14. The nethod of
claim 10, wherein said plurality of weather paraneters further conprises
pol lution data. 15. The method of claim 14, wherein said pollution data
conprises info2@ati Fhe abshed af clapngil, fimthesfcopyitisingant gases, pol | ut ant-
particles or pollen. 16. The nethod of claim 10, wherein said plurality of
weat her par anet displaying infermasiqn-abous thewneteonological foraeastia equser.7. The

met hod of claim 16, wherein said plurality of weather paranmeters further
conpri ses heat stress, wind-chill factor, frost, safe exposure tinme for
various skin types, safe tine for avoiding heat stroke, and air quality.
heal th-i ndex. 18. The method of claim1l, wherein said area is about 1

square: kil onet anh. i I ri e\ -1 portions of about
one m nut e .. .%'eagﬁh%?%ﬁ:%P%% gg’ ‘Igﬁgrcﬁl“glsgndldé%q%gg?iﬁl gje_t er m ning the
gftg soro 'h.?ngin?&lmatfcﬁf R{ReformEd B at HaEEnAEE R ColripiitdrOa PDIE RSeS| C

~ telephone, a pager, a dedicated display device or a public display.

—

24. The method of claim 22, wherein said displaying said
information is performed on at least one of a third party device or hardware,

said hardware featuring a dedicated chip.

25.  The method of claim 23, wherein said displaying said
information is performed on a third-party application.

26.  The method of claim 25, wherein said third-party application is

- operated for a business promotion.

27.  The method of claim 25, wherein personalized information about

the user is stored on a database accessible to said third-party application.

28.  The method of claim 21, wherein said plurality of different
sources comprises at least two of weather satellites, weather radar, air quality

monitoring stations, or national meteorological services.
22




'said information is perforned on at | east one o

20. The nmethod of claim 1, wherein said period is divided into 1%6‘?"??89155 of

about five mnutes each. 21. The nmethod of claim1l, wherein said

determ ning the neteorological forecast further conprises: 21 15 June 2005

conbining data fromaplurality of different sources having different

resolutions in at |least one of time or tinme. 22. The nmethod of claim 21,

further ‘conprising: displaying information about the meteorol ogical

forecast.to the2@ser Theddethdthef ohiil@s, @ih&élalsm&?]mﬂﬁtyr(ﬁldﬂffsmnd di spl ayi ng
a conputer, a PDA, a

cel lul ar. seursphoomprisegatdeast one 0édsreaﬁteeda&ilﬁplch;a,dmaﬂmmdaraiam;lﬂn c

di splay. 24, The nethod of claim 22, wherein said displaying said

i nf ormati oﬁlf@aﬂi&ﬂ%ﬁaned on at |east one of a third party device or

hardware, said hardware featuring a dedicated chip. 25. The nethod of

claim 23, wherein said displaying said informati on is perforned on a

i iSdEZ;i apprPeat ﬁﬁﬁ@%ﬁ%gﬁﬁmgﬁf s@%exfﬁb& sey SRORREREC 27, e
ctored on SR ot &1GP5he BER LR AL VRl 0 25 T

stored on a o0 said party ap 1’on. 28. The
met hod of ﬁbﬂﬁﬁ&?—ﬁmap"‘&?% gﬁﬁéﬂ g raaéatélbiteoifma? n&r lﬁ!i >3ndQNPr i ses
at least two of weat her sat tes, weat her r qu nonitoring
stations, pelidipinapnal net eor ol ogi cal servi ces. 22 15 June 2005 29. The
met hod of claim?2 wherein said plurality of different sources conprises
at | east one of vveat her satellite data, weather radar data, or

31.  The method of claim 21, wherein said determining the
meteorological forecast comprises: :

constructing a map over a geographlcal region for a given time; and

dividing said map into a plurality of cells to form a zone map, wherein
said determining the meteorological forecast is performed separately for each .

cell.

32.  The method of claim 31, wherein said dividing further comprises
building a Nowcasting matrix for each cell, wherein each cell has a resolution

of about one minute.

33.  The method of claim 31, wherein said dividing further comprises
building a Nowcasting matrix for each cell, wherein each cell has a resolution

of about five minutes.

34.  The method of claim 21, wherein said determining the
meteorological forecast comprises:
constructing a map over a geographical region for a given time; and
23 |




air quality data. 30. The nethod of claim 28, wherein said pl uréﬂ'inflz%qs
different sources conprises at |east one of a solar map, an ultra-violet
light map, a pollution nmap, a topographical map, a satellite imgery map,
a radar- map, and a pollen map. 31. The nethod of claim 21, wherein said

det er mi ni ng t hedivithhe4ial f L ihg [ : ) Og:. A map over
a geogr aphi cal e(?legi o%gélgrrﬁ% g?{)/grﬁ?l ne, Bgﬁﬂmgi%ﬁgiangﬂ%%%ﬂ%%&?ﬁo a
plurality efiddefeliiditg e fiefeoz610gi0aR Pore¥die [sSpetforpddifod atphirility 69 t he

met eorol ogi cal forecast is perforned separately for each cell. 32. The

met hod of cdllicorBiponding o a nedestolbgicalifegufesr t her conprises building a
Nowcasting matrix for each cell, wherein each cell has a resolution of ,
about one minute. 33. The nmethod of claim-31, wherein said dividing further
conprises building_a Nowcasti n? matrix for each_cell, wherein each cell

has a resol utiol- of L hggegthod; afclaion 3¢.cxbergin sard dividingdurber eomprises1

wherein s idldgﬁate i ning the rr:i.t eor ol ogi cal forecast conprises:
const ruct i %ynod’(f@rs gaigrdpgheeciicellegi on for a given tine; and 23 15
June 2005 dividing said map into a plurality of cells to forma zone map,

‘wherein said determ ning the neteorol ogical forecast is perfornmed for a

plurality of o8!S THnenaaUt oyl 21 JABLEYM SeARtbE B o, 35, The

met hod of claim 34, ereln sai er co ses building a

Nowcast i nanéBbrologibalfoRRabt is Petformbd 0 eperRiiod shfardtis®) 21, Wwherein said

determ ning the Teteorological forecast 1s perfornmed for operating a smart
house. -

37.  The method of claim 21, wherein said determining the

" meteorological forecast ’is-pérfonned for a moving vehicle.

~ 38.  The method of claim 1, wherein a length of said period is

determined according to a request by a user.

39.  The method of claim 1, wherein a time of initiation of said period

' is determined according to a request by a user.

40.  The method of claim 1, when at least one of said period and said

area is determined according to a profile about a user.

41.  The method of claim 40, wherein said profile is determined

according to information submitted by said user.

42.  The method of claim 40, further comprising:
displaying information about the meteorological forecast to the user by a

device determined according to said profile.
| 24




37. The nethod of claim 21, wherein said determ ning the nét eorl)?ﬁﬁf’@%qs
forecast is perfornmed for a noving vehicle. 38. The nethod of claiml,
wherein a length of said period is determ ned according to a request by a
user. 39. The nmethod of claim1, wherein a tinme of initiation of said
period. is determ ned according to a request by a user. 40. The nethod of
claim1, when at |east one of said period and said area is determ ned

a7 profi o 1< dot of wreaR f0f prling Hloet i PR et e e el o

said profile is determn ormation submtte

user. 42. hbecasttiddaeteprhimddaicdbiting to/h |MRitiof OTEIsIhawabetit T thdils,
i nformati on about the neteorological forecast to the user by a device

det er m nedtlecmetldidwmyrisiag:d profile. 24 15 June 2005 43. A nethod for
providing a | ocation-based nowcast, wherein the nowcast is determ ned
accordi ng- to a {*)daitiabngafrefesy, bhansehbuta Gmieravohdtionsof usehseleesedod
conprising: (a) initiating a request, by a user, for a tinme evolution of

user sel-eChBficodt YHpdtitioRRbY iinSintssidt of LA NS (erdipubiicd T equest over a

public - comruni cation n rk to a conputer,“wherern'said tinme evolution is

performed for a perjod of |ess than abo 60 m.nutes; (b) determ ning
| ocati on ofOHUBR %Oln;n‘:?\’f?ﬂ?é’c%f’%ﬁﬁteﬁa ergisaid gmede\m(l M1ty of sources,

said raw data containing information about at |least two of a plurality of
geophysi caperfoanahfor anperiodd)f lpsscthas abag Glaindnutesy data to create a
time-series of forecasted paraneters maps; (e) extracting a tine evol ution
of user request@y dRRMAShgREEAMTR! B iier cell; -
(c) receiving raw data from a plurality of sources, said raw data
containing information about at least two of a plurality of geophysical
parameters;
(d) processing said raw'data to create a time-series-of forecasted
parameters maps;
} (e) 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

(f) distributing information to said user about the user-selected nowcast

parameter within said time evolution.

44. A method for providing a location-based nowcast for a user,
wherein the nowcast is determined according to an area of less than about 5 km
" radius, the method comprising:

(a) determining a location for the user;
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fromsaid tine-series of forecasted parameter maps by positioni ky8af5cel |
on said tine series; and (f) distributing information to said user about

t he user-sel ected nowast paranmeter within said time evolution. 44. A

met hod for providing a |ocation-based nowast for a user, wherein the
nowcast is. dete ne &W km radius,
t he net hod conp Wm ngb&%@%vgggﬁofﬁﬁﬁgfgﬁﬁ}@gt({fgﬁ Cg%]as'? e usg?tg 25 15 June
2005 © (b) receivin traw dat fro IuraI y of sources, said raw data
cont ai ni ng® ?‘i‘#"é‘l‘%&l gHu sicgkparameteny anet er: (c)
processing said raw data to create a rrap over a geographi cal regi on for a
given time; (d){(adiviprocgssiiag shidapwidatotoeacphteraainbp yver a gebgraphical orm a zone
map; and (e) determning the nowast for a plurality of cells

correspond_}éégoﬁﬁ)raagiqgﬁﬁﬁ{eel ogi cal feature. 26

(d) dividing said map into a plurality of cells to form a zone map;
and
()  determining the nowcast for a plurality of cells corresponding to

a meteorological feature.
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