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1 Method for inducing precipitation by cloud seeding with meteorological
data sensing and an UAV therefor 5 TECHNICAL FIELD [001] This
invention relates to a method for inducing precipitation by cloud seeding.
The method includes gathering meteorological data, analyzing the data
for suitability or possibility of inducing prgcipitation by cloud seeding and,
10 actuating cloud seeding means by discharging condensation nuclei
(also known as glaciogenic seeding) or agents thereof into cloud
formation. BACKGROUND ART 15 [002] Since the first successful cloud
seeding in 1946, the practice of inducing water precipitation (whether in
the form of rMetRam kol év ciestPras Eaihcdhiie8loudmeesidthed
aircraft. The aircraft may include meteorological data gathering devices
such as seWdbishstartelanirs HriAssAng RE AP R AMpersiae,
moisture or humidity and wind directions such as updrafts or 20
downdrafts. Cloud seeding agents are typically to induce freezing
nucleation, i.e. inducing the formation of ice crystals as nuclei for water

' ate round each nuclei to form a larger water particle
(whether in liquid droplet or solid snow flake) heavy enough to precipitate
from the cloud formation. It is also known as glaciogenic seeding. Such

agents include dry 2 ) . o
[001] This invention relates to a method for inducing precipitation by cloud

seeding. The method includes gathering meteorological data, analyzing the
data for suitability or possibility of inducing precipitation by cloud seeding and,
actuating cloud seeding means by discharging condensation nuclei (also

known as glaciogenic seeding) or agents thereof into cloud formation.

BACKGROUND ART

[002] Since the first successful cloud seeding in 1946, the practice of
inducing water precipitation (whether in the form of rain, hail, snow or sleet) has
been carried out with manned aircraft. The aircraft may include meteorological
data gathering devices such as sensors for detecting or measuring atmospheric
temperature, moisture or humidity and wind directions such as updrafts or
downdrafts. Cloud seeding agents are typically to induce freezing nucleation,
i.e. inducing the formation of ice crystals as nuclei for water particles to
condensate round each nuclei to form a larger water particle (whether in liquid
droplet or solid snow flake) heavy enough to precipitate from the cloud

formation. It is also known as glaciogenic seeding. Such agents include dry
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ice (frozen COz) or substances which lattice constant is similar to ice,

such as silver iodide (Agl) crystals. [003] These crystals are dispersed

into cloud formation which has been 5 identified as suitable for inducing
precipitation, i.e. with high moisture content or humidity at supercooled
temperatures (below freezing point or sgb-zero degrees Celsius). The

upward or downward wind draught directions would determine the level of
dispersing the agent relative to the cloud formation. Typically, the silver
i68idEQA9Bt4O 2O p MRS eI WiIRiEH iR O 86 RNt thei BilaiVE ieBlidich as
particles may be dispersed with the combustion of the pyrotechnics. [004]
siiar ireidsret) GY#iaiRiments-fitted planes are naturally expensive

and with trained crew on board, the cost of deployment may run into over

15 USD30,000 per aircraft an hour just to gather information on the

suitability of cloud conditions for inducing rain. A separate aircraft would
{R83lbe }cﬁésﬁﬁ/e@f YRSt PR rsbueesseib i celding. Rmalibnuhifierdass been
l_JsuaI_ITy modified to carry combustible flares which would disperse the
oatfisgids Siitsissrdynieg RIeCHRbOy heaNritiybighAOSHIE content or
formation. In the absence of adverse 20 updraft, they are usually

Hi4PEE¥d Bl ePHRETERPIFAEEMRRIShahaf el fEiRFNGafMhuelei SUb-Zero
agents may fall thrOlégg the clouds to induce the water particles in the

ERYRSH E6lRsatd ARMAMEE RicEanaWRseipitad. diRe dhtadicesiiens would

%athering data and cloud seeding operation would therefore run in over _
etermine the level of dispersing the agent relative to the cloud formation.

Typically, the silver iodide crystals are provided in the form of flares so that the
silver iodide particles may be dispersed with the combustion of the

pyrotechnics.

[004] Such meteorological instruments-fitted planes are naturally expensive
and with trained crew on board, the cost of deployment may run into over
USD30,000 per aircraft an hour just to gather information on the suitability of
cloud conditions for inducing rain. A separate aircraft would then be deployed
for the purpose of cloud seeding. This second aircraft is usually modified to
carry combustible flares which would disperse the silver iodide, or to disperse
dried ice, at the right altitude in the cloud formation. In the absence of adverse
updraft, they are usually dispersed over the top of the clouds so that these
condensation nuclei agents may fall through the clouds to induce the water
particles in the clouds to condensate and/or coalesce and precipitate. The total
cost of gathering data and cloud seeding operation would therefore run in over

a hundred thousand U.S. dollars.
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a hundred thousand U.S. dollars. 3 [005] As weather conditions are

dynamic and may change by the minute, the conditions found suitable for

inducing precipitation by the meteorological aircraft in the earlier sortie

might have changed by the time the second aircraft 5 carrying the cloud

seeding flares is deployed and reachesghe position to disperse the

condensation nuclei agents. [006] To reduce meteorological data

gathering costs, radiosonde is sent into the atmosphere by hot air

balloons, rockets (rocketsonde) or dropped from 10 passing aircraft as
arachute through cloud formations (dropsonde). While these methods

fﬁ%}edﬁée%%ﬁ‘i EsSRdbieas fe shnagteaid sranchanasbides migute, the

still contribute significantly to the cost of meteorological data gathering. _

FANGISAG IQNRTAND ialQfeidEGIDAVPigEIPIsARIo DN dBE eRpgigsalogical

has been practised to allow for greater control over the area of the 15 _

aiFRERIb IR 18 e0SsE iffeactiie dnighhenves Gorneae mne diNaihacssrand aircraft

suitable cloud formation for cloud seeding. HOO?] Still, the time lag between

fAHMESULLE adtitdbReerdng diRteenaififRIVsdddub divgchirs dheo RReition to

location remains. As the complex wind and other 20 atmospheric

giRatndheneandeRRALPLYCIS @88BMFormation could have moved in the

meantime that a cloud seeding aircraft takes to reach. Moreover, as a
single typical UAV sortie might cost in the region of USD6,000 to 10,000,

[006] To reduce meteorological data gathering costs, radiosonde is sent into
the atmosphere by hot air balloons, rockets (rocketsonde) or dropped from
passing aircraft as parachute through cloud formations (dropsonde). While
these methods may reduce sortie costs, often the non-recovery of the
radiosondes may still contribute significantly to the cost of meteorological data
gathering. Thus, using unmanned aerial vehicle (UAV) that is radiosonde -
equipped has been practised to allow for greater control over the area of the
atmosphere to be measured, as well as for better manoeuvring to find a

suitable cloud formation for cloud seeding.

[007] Still, the time lag between finding such a suitable cloud and sending a
cloud-seeding aircraft to the location remains. As the complex wind and other
atmospheric conditions, the inducible patch of cloud formation could have
moved in the meantime that a cloud seeding aircraft takes to reach. Moreover,
as a single typical UAV sortie might cost in the region of USD6,000 to 10,000,
this figure would be doubled even if the cloud-seeding aircraft deployed is also

a UAV.
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this figure would be doubled even if the cloud-seeding aircraft deployed is
also a UAV. 4 STATEMENT OF DISCLOSURE [008] It is thus our
endeavour to provide for a method of inducing 5 precipitation by cloud
seeding which is more time and cost effective. This may be achieved by
providing a single or integral platform fogq both meteorological data
gathering and cloud seeding operation. With both the data gathering and
cloud seeding capabilities, a decision to perform cloud seeding could be
made right after the data gathered indicates suitable conditions for
precipitation. [009] To this end, we propose a UAV which is
piith i tegipidgieal data gathering and cloud seeding
means which is capable of implementing a method according to our
invention. With no lag time in 15 performing cloud seeding after a suitable
atch of cloud formation has been identified, the accuracy and chances of
g&@bssfﬁl IRdlRHRy SEciSRARMY QU0 alRIPNIEIR 0 ARTdeRalEHIgRerthalnducing
conventional methods in addition to resources savings. 20 [010] In a _
GERIPAIRSAD A ROMCoS RRHI AYIER, IR EBFE IS 2ACaRsd FHeGHYBCidls may
recipitation by cloud seeding comprising the steps of (a) gathering _
RENYGR- AN AL VIR §ESRIiRG \'B)QGEH@%RJ%TQ% r4tare ragteorological
\évggg gathering and cloud seeding operation. With both the data gathering and

cloud seeding capabilities, a decision to perform cloud seeding could be made
right after the data gathered indicates suitable conditions for inducing

precipitation.

[009] To this end, we propose a UAV which is equipped with both
meteorological data gathering and cloud seeding means which is capable of
implementing a method according to our invention. With no lag time in
performing cloud seeding after a suitable patch of cloud formation has been
identified, the accuracy and chances of successful inducing precipitation would
also be considerably higher than conventional methods in addition to resources

savings.

[010] In a general embodiment of our invention, we propose a method for
inducing precipitation by cloud seeding comprising the steps of (a) gathering
meteorological data, including sensing for moisture, temperature, and wind
conditions at about cloud formations; (b) analyzing said meteorological data for

possibility of inducing precipitation by cloud seeding; and, upon reaching within
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conditions at about cloud formations; (b) analyzing said meteorological

data for possibility of inducing precipitation by cloud seeding; and, upon

reaching within 5 such possibility, (c) performing cloud seeding means;

wherein at least said gathering for meteorological data and performing

cloud seeding means are provided on & least an unmanned aerial

vehicle (UAV). 5 [011] In one aspect of our invention, the meteorological

data may be transmitted remotely to a ground control base which

8HaIYPOSTRIHMate) aREMTRMEAYs ARidlinsreABe dBRABFofBRIRIA\REilRASt said

Alternatively, the analyzing of the meteorological data may be performed

gﬁihermveé CIBRIRRY APprede ddar Anetdiar QF@&GaﬁW@Ké%B%WS are

of the cloud seeding means. For io wider coverage, multiple units of UAV

RIRYIHe 48Py dRpsiiasr sinmaanned aerly ﬁb'@]ﬁ%@meteorologmal

data sensing means and at least a led UAV has cloud seeding means.

The meteorological data collected from a cloud formation considered as
ossible for precipitation to be induced by cloud seeding includes any one

E?Jcﬂmblﬁat%?oﬁé}’%@ra@we iRvpRtiemgdhsy -Bretepseegicalifaigh may be

level of water, moisture or humidit exceedlng 60%; and (iii) updraft

éf%@éﬂ'ﬁﬁ%dlrﬁi@@@bért%&&ﬁeu SPiHPlelasS Es*bé’&aé!f’%ﬁﬁ said data and

invention, the UAV proposed to be used with our method is desirable to
Metumfféémgﬁﬂpa%p@ymeqfﬁgam(ééﬁy tighie Rlenakyehndisranalyzing of

transmitting said meteorological data to be analysed for
the meteorological data may be performed at the UAV according to preset

parameters for actuating the performance of the cloud seeding means. For
wider coverage, multiple units of UAV may be deployed, wherein at least a
leading UAV has meteorological data sensing means and at least a led UAV
has cloud seeding means. The meteorological data collected from a cloud
formation considered as possible for precipitation to be induced by cloud
seeding includes any one or combination of (i) temperature in the range of -5°
to -25° C; (ii) high level of water, moisture or humidity exceeding 60%; and (iii)

updraft exceeding 1 metre per second.

[012] In the second aspect of our invention, the UAV proposed to be used
with our method is desirable to have meteorological data gathering means; at
least a means for transmitting said meteorological data to be analysed for
possibility of successful cloud seeding; and cloud seeding means, including
means for actuating said cloud seeding means. Preferably, the meteorological
data gathering means include conventional radiosonde capable of sensing at

least temperature, humidity and wind conditions. Preferably still, the
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possibility of successful cloud seeding; and cloud seeding means,

including means for actuating said cloud seeding means. Preferably, the

meteorological data gathering means include conventional radiosonde

capable of sensing at least temperature, humidity and wind conditions.

Preferably still, the 6 meteorological daga gathered is transmitted to a

ground control base. A transceiver may be included for transmitting the

meteorological data to a ground control base and for receiving signals to
cdalingaatiaied As dpRseliirfefRbadigieHNdheUs@ base. A

seeding means may include means for 5 dispersing condensation nuclei

o Bse ¥ RIudRAIN NG NG l8dsEr ok I SEPRRITSIHIRY iheloletepipigsicaindp@ to a

atmosphere. [013] In the third aspect of our invention, a system for

BIAYIAFRREID RARENARY ERSUECRIMIAFINRH DRSS EKHERSRFIAY Means.

UAYV aforedescribed, a ground 1o control base in communication and/or

EsnirdPSfeHRALZNL IS Hath ik BEhFES 88 IERVSARERY re\GHfEorFaNS for

base for at least receiving and analyzing meteorological data, and for )

disnsfripeerrisasai kiRl ie4he ctiardsn iBalidinehBRetFOAlpghenoisture

described in the following: 15 DETAILED DESCRIPTION OF SPECIFIC

EVRROB fiEnRFQB 1B the 8 NRSANISased in our present invention would

be provided with at least meteorological data gathering means and cloud

seeding means in order

[013] In the third aspect of our invention, a system for inducing precipitation
by cloud seeding may be provided comprising a UAV aforedescribed, a ground
control base in communication and/or control of said UAV; and a data link
between said UAV and ground control base for at least receiving and analyzing

meteorological data, and for actuating cloud seeding means.

[014] Details on our invention are further described in the following:

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[015] The UAV proposed in our present invention would be provided with at
least meteorological data gathering means and cloud seeding means in order
to implement our method for inducing precipitation which, in the basic
embodiment, would comprise the steps of gathering meteorological data,
including sensing for moisture, temperature, and wind conditions at about cloud
formations; analyzing said meteorological data for possibility of inducing

precipitation by cloud seeding; and, upon reaching within such possibility,
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20 to implement our method for inducing precipitation which, in the basic
embodiment, would comprise the steps of gathering meteorological data,
including sensing for moisture, temperature, and wind conditions at about
cloud formations; analyzing said meteorological data for possibility of
inducing precipitation by cloud seedingyand, upon reaching within such
possibility, 7 performing cloud seeding means. [016] The meteorological
data gathered may be transmitted wirelessly to a remote ground control
PEEOINHRY CRUSRRGRAUREBAY at launch, in flight and 5 return or
recovery. The ground control base may analyse the data and decide if the
particular cloud formation's conditions are ripe for inducing precipitation
by cloud seeding. The meteorological data gathering means may be

d6lded' e tRreisATPKIACRIofEangRIBBIRFh ShaM D VaRTtRE: Ydrelessly to a
commonly used in meteorological hot air balloon, rocketsonde or
FROPAE IO dist ERTiFAbRRREINVIHEN Bl B eREERIS I NSUWiRE tREBEN, in flight and
radiosonde are equipped with sensors to measure (i) temperature in _
ERBUTERS FRRGUEIM idd R BRaHBGGRBHYJIBgSvAIRY Padlsestie Jelg and decide
formation), (i) moisture content or humidity, (iii) wind direction, o
BalfR PENCURR SRS P BRI CRAHIANS s SRR, fHerkicing precipitation
garameters are more important in the Iogg flow decision-making in

Yrelnviringadingtnd BEruRIGH AR AR ERIRELIRS JI5@eH GRS Provided

Generally, however, if the temperature detected is in the range of -5 to _
ipghe iRimidlyeLadiaragde commercially available that is commonly used in

meteorological hot air balloon, rocketsonde or dropsonde aforementioned in the
Background Art. While these radiosonde are equipped with sensors to
measure (i) temperature in sub-zero range (in line with the supercooled water
particles in cloud formation), (i) moisture content or humidity, (iii) wind
direction, particularly updrafts and downdrafts, and (iv) pressure, the first 3
parameters are more important in the logic flow decision-making in determining
if the conditions are suitable for inducing precipitation. Generally, however, if
the temperature detected is in the range of -5° to -25° C, humidity exceeding
60% and an updraft exceeding 1 ms™, conditions are deemed ripe for a

successful cloud seeding.

[017] In another embodiment, the UAV may be made more sophisticated by
having microprocessors or programmable logic controllers (PLC) that have
been pre-programmed with logic routines to actuate cloud seeding by igniting
the silver iodide flares to begin dispersing the Agl crystals into the clouds upon

reading the meteorological data to meet preset parameters. For example, the
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60% and an updraft exceeding 1 ms-1, conditions are deemed ripe for a
successful cloud seeding. 20 [017] In another embodiment, the UAV may

be made more sophisticated by having microprocessors or programmable
logic controllers (PLC) that have been pre-programmed with logic

routines to actuate cloud seeding by igngting the silver iodide flares to

begin dispersing the Agl crystals into the clouds upon reading the
meteorological data to meet preset parameters. For example, the 8 logic
irgicoileme ohikie grieEIACeF FACOMBY b stE-proBrarRfResId HRfdengnite the
flares and actuate cloud seeding operation upon the UAV detecting the
forsRirye carlabhsClqnhurRRIN@xepsHmBoYPRNWHIEh HtVvatelecting the
particles in the cloud formation has been (ii) supercooled to a range of -5
{ellowirg SnerHeHiANGI-h fbdnidths %§8Qf@f&&?%ﬂ RWBiE imupgsdrarticles
second (i.e. at least at about 200 ft/min). [018] We might explain the
redberrfevthioraation hasdepnupsiraepeveled tthe BAYepliSaded26° C, and
be used are mostly of small to medium sized platforms, 10 in which the
thakitiiraralipgdaltéscismidaioatas @natugiaselamelitatiosl. #eeaatbie it least
the art that cloud seeding by dispersing condensation nuclei are carried
atiePeROOIREMED -or bottom or base of the cloud formation, bearing in

mind the altitude difference between the top and the base of a cloud

formation could be substantial.

[018] We might explain the reason for the need to have an updraft above as
the UAV envisaged to be used are mostly of small to medium sized platforms,
in which the maximum altitude reachable by the UAV will be a limitation. It is
known in the art that cloud seeding by dispersing condensation nuclei are
carried out at either the top or bottom or base of the cloud formation, bearing in
mind the altitude difference between the top and the base of a cloud formation

could be substantial.

[019] For cloud top seeding, a much higher altitude is required whereupon
the silver iodide flares are ignited to spray the Agl crystals to fall through the
cloud from the top by way of gravity. Preferably, however, the spray of Agl
crystals is assisted with the presence a downdraft since the crystal particles are
too small to fall effectively through the cloud by gravity alone. For a relatively
small aircraft such as a UAV, the advantage it has in that it could be launched
from a relatively small clearance such as from the roof top of a tall building,
rather than requiring an airfield, is diminished somewhat by the proportionate

lower power of drive or engine that its small chassis is capable of carrying.
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15 [019] For cloud top seeding, a much higher altitude is required

whereupon the silver iodide flares are ignited to spray the Agl crystals to

fall through the cloud from the top by way of gravity. Preferably, however,

the spray of Agl crystals is assisted with the presence a downdraft since

the crystal particles are 20 too small to tall effectively through the cloud by
gravity alone. For a relatively small aircraft such as a UAV, the advantage

it has in that it could be launched from a relatively small clearance such

as from the roof top of a tall building, rather than requiring an airfield, is
diminished somewhat by the proportionate lower power of drive or engine
theeorslisiabm Wa@sié‘?é)ééﬁé 6t Batan ket ebesngily, i ighest altitude
available in the market presently, the highest altitude that it can practically
tBaEH SR RIREIFBAY S @RRNhENEe PR Basmane els@ Pasly @nare method
presence of an updraft, preferably exceeding 1 ms-1, to assist 5 in the _
WepktahoPhERJITERRISR abirartyint meTerayisHRateinatlchifd, ke assist
envisage that, in the future, when more powerful UAV becomes available,
BuiotlisReEahg raenod! ouRIYE pRBESY Hieolhelslrrdeiainglifaroft could
Each UAV is expected to be able to carry about two 40 g silver iodide 10 .
her&viseesgHId 'an@‘%iwﬁmh%tﬁéoéﬁowﬂﬂwé?fé\{ brsarResorvailable,

areas of the cloud formation is to be seeded, additional UAVs may be
REMEReY RS IRE Sapacskequtsiag ﬂf@@#§?@ﬁ@ﬁ%é@gdﬁ%ﬂent

UAVs need not carry

[020] Each UAV is expected to be able to carry about two 40 g silver iodide
flares to be ignited and dispersed into the clouds. However, should more areas
of the cloud formation is to be seeded, additional UAVs may be launched into
the same area to tail the first UAV. These subsequent UAVs need not carry
any radiosonde and may rely on the findings of the first UAV for a decision

whether to perform cloud seeding.

[021] A key component of our glaciogenic seeding method is the
transmission of the meteorological data gathered to be analysed for suitability
or possibility of successful induction of precipitation. The analysis may be
performed on board the UAV by a microprocessor or programmable logic
controller receiving the data transmitted short range from the radiosonde
component, or transmitted wirelessly to a ground control base. In the latter
configuration, a data link system comprising a transceiver may enable the data
gathered by the UAV to be so transmitted and analysed, and upon a decision

being made to perform cloud seeding, a signal may sent by the ground control
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any radiosonde and may rely on the findings of the first UAV for a decision
whether to perform cloud seeding. 15 [021] A key component of our

glaciogenic seeding method is the transmission of the meteorological

data gathered to be analysed for suitability or possibility of successful

induction of precipitation. The analysis figay be performed on board the

UAV by a microprocessor or programmable logic 20 controller receiving

the data transmitted short range from the radiosonde component, or
Hanerifiie Wircrlysr/ iesliglgiies control base. In the latter configuration,

a data link system comprising a transceiver may enable the data

gathered by the UAV to be so transmitted and analysed, and upon a

decision being made to perform cloud seeding, a signal may sent by the
§1éahd duritrBlare Be¥ansafeiesislr/ «fi fp&'l%g’ k62 ArFBNGHPEOCESSOr ON
advanced models of UAV, the PLC or microprocessor on board may be _
PRAJEAMAL PR BIRBFABIRST inRdOmAEtalhars IRRINGRSIVE tise RASIPNS I
formation where the gradient of temperature is lowering, humidity rising or
Bréselecs ofonpien Vi e ihgisgationt 2fineRPaid o i dawe gty midity
such conditions, the logic processing may then automatically fires the

59 iGRiRECRSREE ARk, ‘At HeaRbRIY BERRrdNigaHIG ghtasmation

the UAV from the ground control base may manuaII%/ guide the UAV to
havieggyeh conditions, the logic processing may then automatically fires the

silver iodide flares. Alternatively, a person remotely controlling the flight of the
UAV from the ground control base may manually guide the UAV to manoeuvre
towards such favourable conditions in the cloud formation based on real-time
meteorological data received. Yet another alternative is to pre-programmed the
UAV to fly along waypoints predesignated by ground control base in search of
a suitable location in a cloud formation. With the use of powerful antennas, the
range of communications and control of the UAV with the data link system from
the ground base station may be extended from the typical 50 km radius for

conventional VHF radio range to 150 km.

[023] A skilled person in the art of cloud seeding would also be able to make
adaptations to our invention to perform hydroscopic seeding (e.g. using salt to
induce coalescence of water drops), nucleation with biological agents (such as
using nuclei of lichens and fungi) and other cloud seeding methods apart from
glaciogenic seeding. Even with glaciogenic seeding, expansive cooling method
such as the use of liquid propane generator, may be adapted to be installed in

a UAV to be used in our method. Such modifications, adaptations, alternative



io towards such favourable conditions in the cloud formation based on

real-time meteorological data received. Yet another alternative is to

pre-programmed the UAV to fly along waypoints predesignated by ground

control base in search of a suitable location in a cloud formation. With the

use of powerful antennas, the range ofigommunications and control of the

UAV with the data link system from 15 the ground base station may be

extended from the typical 50 km radius for conventional VHF radio range

RAMS0AaH. oD NeRFeask AIBLiPIsS RiESA N WEENNG R dlsdh HBay be

able to make adaptations to our invention to perform hydroscopic seeding

aAgPIRnfOsRe dMRIMEiet daIctde meatBPddwr arskdieduprRiagon @it to be

biological agents %ﬁh as using nuclei of lichens and fungi) and other _

ERRRIdRIEdi s rifd Wisharthe Igtigraant serPrsehiRg! Eventathas defined in
laciogenic seeding, expansive cooling method such as the use of liquid

g?éﬁﬁﬁ@vﬂﬁﬁé}lé‘ﬂm?’may be adapted to be installed in a UAV to be used in

our method. Such modifications, adaptations, alternative 11 parts and

components and other precipitation induction means which may be

adapted to be implemented in our method by a skilled person, are to be

considered as falling within the letter and scope of our invention as

defined in the following claims. 5 12
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CLAIMS What we claim are: 5 1. A method for inducing precipitation by
cloud seeding comprising the steps of: (a) gathering meteorological data,
including sensing for moisture, temperature, and wind conditions at about
cloud formations; (b) analysing said meteorological data for possibility of
inducing precipitation 10 by cloud seedipg; and, upon reaching within
such possibility, (c) performing cloud seeding means wherein at least said
gathering for meteorological data and performing cloud seeding means
ided on at least an unmanned aerial vehicle (UAV). 15 2. A
method for inducing precipitation according to Claim 1 wherein the
meteorological data is transmitted remotely to a ground control base
which analyses said data and which is also in remote control of said UAV
Mgt we glaimaifod for inducing precipitation according to Claim 1
wherein the analysing of the meteorological data is performed at the UAV
according to preset parameters for actuating the performance of the cloud

seeding means. 13 4. A method for inducing precipitation according to
&laim %V\}Pi@r‘@md nfRfitEUsRE GrepRiaHoaeogeid seeding comprising the

steps of:

(@) gathering meteorological data, including sensing for moisture,
temperature, and wind conditions at about cloud formations;

(b)  analysing said meteorological data for possibility of inducing precipitation
by cloud seeding; and, upon reaching within such possibility,

(c) performing cloud seeding means

wherein at least said gathering for meteorological data and performing cloud

seeding means are provided on at least an unmanned aerial vehicle (UAV).

2. A method for inducing precipitation according to Claim 1 wherein the
meteorological data is transmitted remotely to a ground control base which

analyses said data and which is also in remote control of said UAV flight.

3. A method for inducing precipitation according to Claim 1 wherein the
analysing of the meteorological data is performed at the UAV according to

preset parameters for actuating the performance of the cloud seeding means.
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5. A method for inducing precipitation according to Claim 4 comprising a

5 plurality of UAV including at least a lead UAV having meteorological

data sensing means and at least a led UAV having cloud seeding means.

6. A method for inducing precipitation according to Claim 1 wherein the
meteorological data collected from abogga cloud formation considered as

10 possible for precipitation to be stimulated by cloud seeding includes

any one or combination of temperature in the range of -5 to -25 C; high _
fevel ofvatathedisienel B WeiRtdiRy eXedatiRg GoRRra -igpdelatm 1 wherein
exceeding 1 metre per second. 15 7. An unmanned aerial vehicle (UAV)
sapiBle BN At 1oAY RESHERINYEENt of the base of cloud formation,
comprising: meteorological data gathering means; at least a means for
transmitting said meteorological data to be analysed 20 for possibility of
successful cloud seeding; and cloud seeding means, including means for
ctuatify B&thebier P INREBRIRLI08. ACONYIRGG ditdTd €18fMPriSing a
wherein the meteorological data gathering means include conventional

Rl8iBh @ dPNbiBTHeEEiRG Rashst lead UAV having meteorological data

sensing means and at least a led UAV having cloud seeding means.

6. A method for inducing precipitation according to Claim 1 wherein the
meteorological data collected from about a cloud formation considered as
possible for precipitation to be stimulated by cloud seeding includes any one or
combination of

- temperature in the range of -5° to -25° C;

- high level of water, moisture or humidity exceeding 60%; and

- updraft exceeding 1 metre per second.

7. An unmanned aerial vehicle (UAV) capable of flight to at least the height

of the base of cloud formation, comprising:

- meteorological data gathering means;

- at least a means for transmitting said meteorological data to be analysed
for possibility of successful cloud seeding; and

- cloud seeding means, including means for actuating said cloud seeding

means.
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temperature, humidity and wind conditions. 5 9. A UAV according to Claim

7 wherein the meteorological data gathered is transmitted to a ground

control base. 10. A UAV according to Claim 7 including a transceiver for
transmitting the 10 meteorological data to a ground control base and for
receiving signals to actuate cloud seedipg means. 11. A UAV according

to Claim 7 wherein the cloud seeding means include means for

dispersing condensation nuclei into the clouds, including 15 supercooled
fhoisturd HAYoagaeriiRgdrsGiriRe Atviaisiedie melesialesidal driacahering
precipitation by cloud seeding comprising - a UAV according to any one
Aeaafmsclute 2 GRAVARLEHRoIrBHRSANESMFRRRUAorCANFBREHELrofbf least
said UAV; and 20 - a data link between said UAV and ground control

ISP $HRIAN o AU MHELIARE BHROFRIGH IR Preteorological data, and for

actuating cloud seeding means.

9. A UAV according to Claim 7 wherein the meteorological data gathered is

transmitted to a ground control base.

10. A UAV according to Claim 7 including a transceiver for transmitting the
meteorological data to a ground control base and for receiving signals to

actuate cloud seeding means.

11. A UAV according to Claim 7 wherein the cloud seeding means include
means for dispersing condensation nuclei into the clouds, including

supercooled moisture in cloud formations in the atmosphere.

12. A system for inducing precipitation by cloud seeding comprising

- a UAV according to any one of Claims 7 — 11,

- a ground control base in communication and/or control of said UAV; and
- a data link between said UAV and ground control base for at least
receiving and analyzing meteorological data, and for actuating cloud seeding

means.





