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IRRIGATION CONTROL SYSTEM 

FIELD OF THE INVENTION 

[0001] The invention relates to an irrigation control sys 
tem for a predetermined area. In particular, scheduling and 
management of urban irrigation of parks, gardens and sports 
facilities of a large city. 

BACKGROUND OF THE INVENTION 

[0002] Controllers to start and stop irrigation cycles With 
out human intervention are Well knoWn. These controllers 
send an electric current (usually 24 volt alternating current 
in horticultural or agricultural use) to a remote solenoid 
valve, causing the valve to open. Valve closure is usually 
effected by discontinuing the supply of electric current to the 
solenoid of the valve Whereupon the valve is caused to close. 

[0003] Most of these types of controllers are able to handle 
a number of valves, opening and closing them in a pro 
grammed succession for programmed times on programmed 
days of the Week. This series of sequential valve opening and 
closing on speci?ed days is generally referred to as “a 
program” or “an irrigation program”. Many of the knoWn 
controllers are capable of storing and executing more than 
one irrigation program, Which adds a degree of ?exibility to 
What the controller may accomplish. 

[0004] Basically these prior controllers fall into one of 
three categories as folloWs: 

[0005] 1. Relatively inexpensive controllers Which 
are capable of executing an irrigation program. 
These controllers are not capable of changing the set 
irrigation program in any Way to take account of 
differing Water needs of plants occasioned by varia 
tions in meteorological conditions. 

[0006] Controllers of this type constitute Well over 90 
per cent of all irrigation controllers currently in use 
in Australia. Such controllers Will, if the irrigation 
program is not regularly modi?ed inevitably Waste 
considerable quantities of Water, since it Will be 
programmed to supply sufficient Water to serve the 
needs of the plant being irrigated during periods 
When plant demand for Water is high. Thus When the 
same application of irrigation Water continues during 
periods of loW plant Water requirement, Wastage 
occurs. 

[0007] The potential to save Water by in effect har 
vesting rainfall by discontinuing irrigations until that 
rainfall ?nds its Way into the root-Zone and is tran 
spired by the plants, is lost unless the controller can 
be manually de-activated. When managing large 
numbers of such controllers, particularly over a Wide 
area, it is generally not possible to manually de 
activate them and re-activate them When irrigation 
should commence. 

[0008] Additionally, such controllers are incapable of 
responding to occurrence of rain periods unless 
coupled to some specialist sensor designed for the 
purpose. Whilst such sensors are knoWn they tend to 
be either expensive (and consequently little used) or 
unreliable (and again little used). 
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[0009] 2. More expensive controllers Which can alter 
the frequency and amount of irrigation, either up or 
doWn, as time passes in an effort to match applica 
tions to plant requirements. Such devices usually 
impute likely plant requirements by use of meteoro 
logical averages developed from examination of 
many years of meteorological records relating to the 
geographical area under consideration. This type of 
controller is an improvement upon the ?rst described 
type of controller, but is still arbitrary and in?exible 
as it relies on averages that must inevitably Waste 
Water When the predicted conditions do not occur. 
Additionally, there can be no improvement in har 
vesting rainfall. 

[0010] 3. Expensive controllers Which either accept 
direct input from automatic Weather stations, or 
accept meteorological information directly or indi 
rectly from a remote Weather station or climatic 
recording facility. These controllers use such infor 
mation to modify a basic program so that irrigation 
Water applications are substantially in accord With 
actual plant requirements. These controllers may 
also be activated to apply a predetermined irrigation 
cycle When instructed to do so by a remote softWare 
program Which accepts meteorological input and 
maintains a Water budget for the area. HoWever, such 
controllers do not utilise localised rainfall measure 
ment and consequently irrigation management 
depends upon rainfall information indicative of a 
Wider area than the irrigation area. Water wastage 
can result. Further, these controllers must be part of 
a very Wide netWork Which means that over a Wide 

area very considerable telephony or radio costs are 
necessarily involved. 

[0011] Another approach is described in our pending 
patent application no. PCT/AU97/00056 the content of 
Which is incorporated herein. In that application, the control 
system is based upon a method of irrigating land Which 
includes the steps of: 

[0012] (a) measuring one or more Weather conditions 
in a ?rst area; 

[0013] (b) measuring rainfall in a sub-area of the ?rst 
area; 

[0014] (c) monitoring the measurements; 

[0015] (d) calculating a moisture content value for 
the sub-area from the measurements and a predeter 
mined moisture loss for the sub-area; and 

[0016] (e) regulating the irrigation of the sub-area. 

[0017] Key to this approach is the combined use of one or 
more Weather conditions in the ?rst area and the rainfall in 
the sub area. In implementing certain forms of that inven 
tion, it has become apparent that Where large numbers of 
sub-areas (such as parks, gardens and sports facilities) need 
to be managed by the system, special practical economic 
dif?culties may arise. 

[0018] If individual actual measurement is needed of a 
large number of sub-areas, it Would be necessary to place at 
least one Weather station including a tipping bucket (or 
other) type of pluviometer, in an appropriate position in each 
sub-area. This could be as often as 500 meters apart. 
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However, Weather stations are expensive and a very com 
mon characteristic of rainfall is that it can be extremely 
variable in amount and distribution even over a small area. 
For example, Well over 1000 stations Would be needed in 
even a small city to establish a netWork. Thus to produce 
reliable data using such pulviometers is an expensive under 
taking. 
[0019] Accordingly, improved and more economic reso 
lution of rainfall information over a Wide area is important 
in the management of individual sub-areas. In addressing 
this issue it has been found that one source of potentially 
useful data for this purpose is readily available. 

[0020] In this respect, at present meteorological Weather 
radars are commonly installed to cover the area of major 
cities. The output of these radars is a stream of data 
organised in the folloWing fashion: 

[0021] Radially—each degree of rotation from 000 
through to 360 is reported separately. 

[0022] Longitudinally—for each degree of rotation, 
data is presented as a series of rain intensity ?gures, 
typically for each kilometer along each of the radii. 
For example 095/35/9 may mean that rain intensity 
of “9” is falling 35 kilometers from the radar trans 
mitter on a bearing of 095 degrees from the trans 
mitter. 

[0023] This data is analysed by a high-speed computer to 
produce the familiar radar screen vieWs commonly seen on 
television Weather reports. 

OBJECT OF THE INVENTION 

[0024] It is an objective of the present invention to provide 
an irrigation control system Which ameliorates the disad 
vantages referred to above especially Where there is a large 
number of sub-areas Which need to be controlled. 

SUMMARY OF THE INVENTION 

[0025] According to one form of the invention, an irriga 
tion control system for land is provided Which comprises: 

[0026] (a) at least one meter to measure one or more 
Weather conditions in a ?rst area; 

[0027] (b) at least one monitor to examine rainfall 
data derived from a radar scanning at least the ?rst 
area according to predetermined criteria and (ii) to 
extract data Which is representative of the scanned 
rainfall in a sub-area of the ?rst area; 

[0028] (c) a store to store the extracted data; and 

[0029] (d) a controller connected directly or indi 
rectly to the meter and monitor and to the store, to 
calculate a moisture content value for the sub-area 
and a predetermined moisture content value for the 
sub-area, and to regulate the irrigation in a sub-area. 

[0030] Preferably, regulation of irrigation in the sub-area 
is either by initiating or preventing irrigation of the sub-area 
depending upon Whether the moisture content value is less 
than or more than a predetermined moisture content value 
for the sub-area. 

[0031] Typically, there Will be one monitor. 
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[0032] Preferably the Weather conditions measured 
include solar radiation. 

[0033] Preferably, the monitor is integrated With the con 
troller. 

[0034] Preferably, the controller is a computer. 

[0035] According to a preferred form of the invention, the 
irrigation control system further comprises a local sWitch in 
the sub-area to initiate or prevent irrigation in response to 
signals from the controller. 

[0036] According to another preferred form of the inven 
tion, the local sWitch in the sub-area activates or de-activates 
a local controller for initiating or preventing the irrigation, 
in response to signals from the controller. 

[0037] According to another preferred form of the inven 
tion, the irrigation control system further comprises an 
interruptor to interrupt irrigation in the sub-area. Preferably, 
this interrupts irrigation in the sub-area in response to 
rainfall in the sub-area. Typically, the interruption occurs for 
a period of time determined by the controller. 

[0038] In another independent aspect of the invention, a 
method of irrigating land is provided Which comprises the 
steps of: 

[0039] (a) measuring one or more Weather conditions 
in a ?rst area; 

[0040] (b) examining rainfall data derived from a 
radar scanning at least the ?rst area according to 
predetermined criteria and extracting data Which is 
representative of the scanned data in a sub-area of 
the ?rst area; 

[0041] (c) storing the extracted data; 

[0042] (d) calculating a moisture content value for 
the sub-area and a predetermined moisture content 
value for the sub-area; and 

[0043] (e) regulating the irrigation of the sub-area. 

[0044] Preferably the regulation of the irrigation of the 
sub-area is either by initiating or preventing irrigation of the 
sub-area depending upon Whether the moisture content value 
is less than or more than a predetermined moisture content 
value for the sub-area. 

[0045] Preferably, the measurement in step (a) is carried 
out in the same sub-area as that in Which the measurement 
is carried out in step 

[0046] Preferably the method comprises a further step of: 
(f) sensing for rainfall in the sub-area during irrigation and 
interrupting irrigation in response to rainfall in the sub-area. 

[0047] Using the system and method described above, it is 
possible to more accurately manage the irrigation of an area 
and minimise over irrigation and hence Wastage of Water 

DESCRIPTION OF A PRACTICAL 
EMBODIMENT 

[0048] The invention Will noW be further explained and 
illustrated by reference to the folloWing practical embodi 
ment concerning steps (b) and (c) of the control system When 
dealing With the radar data. 
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[0049] As stated above, at present meteorological Weather 
radars are commonly installed to cover the area of major 
cities. In the current example this area Would be seen as the 
?rst area. The output of these radars is a stream of data 
organised in the following fashion: 

[0050] Radially—each degree of rotation from 000 
through to 360 is reported separately. 

[0051] Longitudinally—for each degree of rotation, 
data is presented as a series of rain intensity ?gures, 
typically for each kilometer along each radii. For 
example 095/35/9 may mean that rain intensity of 
“9” is falling 35 kilometers from the radar transmit 
ter on a bearing of 095 degrees from the transmitter. 

[0052] This radar data may be processed as folloWs 
according to one aspect of the invention. 

[0053] 1. Firstly a “plane geometry” program is cre 
ated and initialised. This softWare program, on being 
programmed With the longitude and latitude of the 
radar transmitter, is able to express any longitude and 
latitude pair in the scanned range of the transmitter, 
as a radial and longitude address in terms of the data 
stream emanating from the radar transmitter. This 
results in the production of Weather radar data par 
ticular to any site (sub-area) Within the coverage area 
(?rst area) of the radar. This in turn means such 
particular data may be identi?ed, extracted and 
stored along With a time stamp by a computer. 

[0054] 2. The siZe and pattern of the netWork of 
rainfall assessments in the sub-areas to be managed 
is decided upon and programmed into the plane 
geometry softWare program to create the sites of a 
virtual rain gauge. 

[0055] 3. The latitude and longitude of each virtual 
rain gauge can noW be established and accurate radar 
addresses for each site can be computed. 

[0056] 4. The radar address of each site can then be 
stored and an interrogating computer programmed to 
extract and store the data for each address so iden 
ti?ed every time it appears in the data stream coming 
from the radar transmitter. If the radar beam sWeeps 
through 360 degrees every 10 seconds, then one 
piece of data Will be stored for each virtual rain 
gauge site each 10 seconds. 

[0057] 5. This rainfall intensity data is examined for 
the existence of signi?cant rain by integrating this 
information With time. 

[0058] Consequently, by use of this technique, rainfall 
data for any array of points de?ned Within the area of 
coverage of a Weather radar can be inexpensively collected 
Without the necessity for expensive actual rain measurement 
equipment. This makes possible a variety of irrigation/Water 
management techniques Which Would otherWise be impos 
sible due to lack of resolution of rainfall data. 

[0059] The invention Will noW be further explained and 
illustrated by reference to the accompanying draWing in 
Which: 

[0060] FIG. 1 is a schematic diagram of one form of the 
invention. 
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[0061] In overvieW, the system depicted includes a con 
troller Which is a main computer 1 Which communicates 
directly or indirectly With at least one radar 11. The main 
computer 1 examines rainfall data derived from the radar 11 
Which scans at least the ?rst area 2 according to predeter 
mined criteria. The main computer 1 also examines and 
extracts data from the radar 11 Which is representative of the 
scanned rainfall in a sub-area 3 of the ?rst area 2. There is 
at least one Weather station 12 in the ?rst area 2. The Weather 
station 12 can measure Weather conditions such as radiation 
and temperature. 

[0062] Main computer 1 also communicates With the 
Weather station 12 and can calculate the moisture content 
value for a particular sub-area 3. 

[0063] Main computer 1 also communicates With one or 
more sWitches 4 typically by a paging netWork 15. Each of 
these sWitches is associated With a pre-existing irrigation 
controller 5 for a particular tract of land. Each sWitch 4 is 
controlled by the main computer 1 and closing or opening 
sWitch 4 permits or prevents the pre-existing irrigation 
controller 5 from irrigating the tract of land according to its 
oWn programmed cycle. The pre-existing irrigation control 
ler 5 may have ?eld Wires 16 Which can be used to activate 
irrigation in each sub area 3. 

[0064] It Will be understood by those skilled in the art that 
a system for irrigation can be set up in a variety of Ways. 
TWo methods are particularly described as ‘fail Wet’ or ‘fail 
dry’. In a fail Wet system, the resting state of the system is 
such that irrigation is possible. In the preferred form of a fail 
Wet system, at about 7.00 pm all sWitches are activated and 
remain in this state until the preferred irrigation period is 
?nished. In this state irrigation is prevented. It is necessary 
for the controller 1 to change the state of sWitches 4 for those 
sub-areas 3 Which require irrigation. The circuits for these 
sub-areas 3 then enable. Once irrigation has concluded the 
sWitches 4 Will return to the ‘off’ state. When the irrigation 
period as a Whole is ?nished all circuits Will return to their 
resting state-ie. irrigation possible. Water, hoWever, Will 
generally not be supplied during this period, except as may 
be required by on-site supervisors for particular purposes. 

[0065] A fail dry system is opposite to a fail Wet system. 

[0066] It Will be understood that both fail Wet and fail dry 
systems can be utilised With this invention. HoWever, fail 
Wet systems have the advantage of more easily permitting 
the testing of the system during the period When the sWitches 
are in their resting state. As a general rule, irrigation Will 
preferably occur during the evening or night as it is coolest 
then and less of the Water provided by Way of irrigation is 
lost. If this is the case the sWitches 4 Will be in their resting 
state during the day When it is most likely Workmen Would 
be testing them. 

[0067] Where users require external access to the system, 
to revieW and/or alter the irrigation control system settings 
for a particular site, a dial up facility is provided. External 
users 10 Will access a netWork of computers 6 via a call 
sequencer 7. The user 10 enters by security identi?cation 
and identi?cation of the particular site. The user 10 is then 
given access to the Weather information and the settings for 
that particular site Which have been doWn loaded to the 
netWork computer 6 from the main computer 1. The user 10 
may change the settings and this information is then trans 



US 2005/0154498 A1 

mitted to the main computer 1. A typical implementation 
procedure for the irrigation control system as depicted is as 
folloWs. 

[0068] The area 2 in Which the irrigation is to be controlled 
is de?ned. In most cases this Will be the greater metropolitan 
area and environs of a large city, or the general area and 
environs of a provincial city, or the area covered by a toWn. 

[0069] Once the overall area is de?ned, it is further 
divided into sub-areas 3. A sub-area 3 is de?ned by a 
common or similar microclimate. Sub-areas may also be 
de?ned by areas Which provide different facilities ie. differ 
ent sports facilities or parks. This division is necessarily 
subjective and Will usually contain inaccuracies, hoWever, 
this does not markedly affect the operation of the system and 
does not interfere With the system achieving efficient irri 
gation management outcomes. It is possible to ‘?ne tune’ the 
system if necessary. 

[0070] Typically, a large metropolitan area and environs of 
a city, eg one million people, may contain 10-15 sub-areas 
3. These sub-areas 3 Will be identi?ed by a number. 

[0071] To de?ne sub-areas 3, a number of empirical fac 
tors are used including: 

[0072] General orientation (North, South etc.) 

[0073] Landform (plain, valley area, slope) 

[0074] Overall land use 

[0075] Density of buildings, etc. 

[0076] Once the overall area has been de?ned and then 
further sub-divided into (10-15) sub-areas 3, the folloWing 
external support netWork is put in place. The radar 11 scans 
the entire ?rst area 2 according to predetermined criteria. 
This is done via radar ‘communication’ system 14. The main 
computer 1 examines the scanned rainfall data derived from 
the radar 11. The scanned rainfall data may be stored by the 
radar 11 or by the main computer 1. Alternatively it may be 
stored elseWhere. The main computer 1 also examines and 
extracts data Which is representative of scanned rainfall in a 
sub-area 3 of the ?rst area 2. The radar 11 is connected to 
main computer 1 by communication system 13. Each 
Weather station 12 is also connected to main computer 1 by 
communication system 8 (usually telephone or radio or a 
combination of both). As indicated above, at least one 
Weather station 12 may be installed in the overall ?rst area 
2 and not speci?cally in each sub-area 3. In another alter 
native (not shoWn) it is possible to install one Weather station 
12 Within each sub-area 3. In another alternative (not shoWn) 
there may be a combination of those alternatives. 

[0077] Each site to be irrigated is surveyed With a vieW to 
accurately establishing the folloWing: 

[0078] Area (sq.m) to be irrigated. 

[0079] Root Zone Depth (RZD). This is a sensible 
site range. 

[0080] Precipitation Rate (or rates) of the irrigation 
system. 

[0081] Soil texture (or textures) Within the root Zone. 
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[0082] With the data from the above, calculations can noW 
be done to establish the folloWing: 

[0083] Total Available Water (TAW (mm)= 
RZD(cm)><SMHC Where SMHC (Soil moisture 
holding capacity is typically 0.75 mm/cm for sand; 
1.00 mm/cm for sandy loam; 1.40 mm/cm for loam; 
1.60 mm/cm for clay loam and 1.80 mm/cm for 
clay). 

[0084] Re?ll Point (RFP(mm)=TAW(mm)><f Where f 
is a factor, 0.5 has been found satisfactory for many 
soils. The RFP is the predetermined moisture content 
value. It Will be understood by those skilled in the art 
that the factor f varies depending on a variety of 
circumstances. HoWever, f Will generally fall Within 
the range of 0.4 to 0.6. 

[0085] Optimum Irrigation Event (OIE(mins)= 
((TAW(mm)—RFP(mm))/PR(mm/hr)><60 Where PR 
is Precipitation rate (mm/hr). 

[0086] It Will be understood by those skilled in the art that 
further factors may be taken into account to account for local 
variance. 

[0087] Each individual site is noW registered on the main 
computer 1 With its basic factors indicated above (TAW, 
RFP, OIE, PR) and its identi?cation number Which tells the 
system Within Which sub-area 3 it lies. 

[0088] The switch 4 is noW connected to the pre-existing 
irrigation controller 5 at each site. SWitch 4 is connected 
across the common Wire (or Wires) or active bus 9 of 
pre-existing irrigation controller 5. It Will hoWever be under 
stood that this can be done in a variety of Ways. 

[0089] NoW a program is entered into the pre-existing 
irrigation controller 5 Which calls for the calculated Opti 
mum Irrigation Event to be applied to each site the ?rst 24 
hours. Typically this Will take place at night. 

[0090] In this arrangement, the pre-existing irrigation con 
troller 5 is alloWed to operate on the ?rst night so that the site 
is “Zeroed” by having its root Zone ?lled With all the 
moisture it is able to store. 

[0091] From then on the programming in the main com 
puter 1 maintains the soil moisture budget for each of the 
sites registered onto it. It does this by communicating With 
the Weather station 12 and the radar 11 and establishing hoW 
much Water Will have been lost by each sub-area 3, ie. by 
transpiration of the plants. Loss of Water is calculated by 
conventional methods. This amount is deducted from the 
soil moisture budget (TAW initially and then the soil mois 
ture budget as calculated at that time) of each site, With 
additions to the soil moisture budget for each site being 
made Where rain falls in a particular sub-area 3. The result 
of these calculations is the moisture content value. 

[0092] When the soil moisture budget being maintained by 
the system for each site indicates that the soil moisture 
content has fallen to the Re?ll Point (predetermined mois 
ture content value) for a particular site, that site is placed in 
an Action List for that day. Sites on the Action List for any 
particular day are activated by the system in early evening. 
This is done by the main computer 1 sending a data string 
through the numeric paging netWork of an appropriate 
telecommunications provider such that the sWitch 4 changes 
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state as required for a programmed period (typically but not 
necessarily 20 hours) thus allowing irrigation to occur 
during that 20 hour period under the in?uence of pre 
eXisting irrigation controller 5. 

[0093] After typically 20 hours the sWitch 4 changes state, 
Which terminates irrigation. Irrigation Will not occur again 
until the data string is once more received from main 
computer 1 causing the sWitch 4 to change state and pre 
eXisting irrigation controller 5 to activate irrigation. The soil 
moisture budget of sites on the Action List is altered to 
re?ect the receipt of the Optimum Irrigation Event during 
the folloWing day, provided that the irrigation Was not 
interrupted by rain. 

[0094] If this is a fail Wet system, and irrigation is 
required, main computer 1 is required to energise the req 
uisite sWitch 4. This Will occur during the preferred irriga 
tion time, ie. often at night. Irrigation during the non 
preferred irrigation period in such a fail Wet system, merely 
requires the pre-eXisting irrigation controller 5 to ensure 
provision of Water to the relevant area, as the sWitches 4 are 
in a state Which alloWs irrigation to occur. 

[0095] Should rain fall, it Will be detected by the radar 11. 
If it is outside the programmed operating WindoW of pre 
eXisting irrigation controller 5, it Will be passively recorded 
and up loaded as data each day by the main computer 1. It 
Will then be added to the soil moisture budget of sites in the 
main computer 1 Which recorded the rainfall. Rainfall Will 
therefore delay irrigation until it has been transpired or 
harvested by the plants or evaporated. 

[0096] If the rainfall is Within the operating WindoW of the 
pre-eXisting irrigation controller 5 (that is When irrigation is 
likely to be occurring) the data accumulating logger con 
nected to (or part of) the radar 11 Will contact the main 
computer 1 and advise that rain is falling in that sub-area 3 
or at a particular site. In this case all sites from that sub-area 
3 on that evening’s action list Will be sent a data string 
causing the sWitch 4 to change state, thus bringing irrigation 
Within that sub-area 3 to an immediate halt. In the case of an 
individual site Within a sub-area 3, the sWitch at the site Will 
change state to prevent irrigation at that site. It Will therefore 
be clear that in some situations it Will be possible to 
independently control sites Within a sub-area if desired. This 
may in some circumstances be done by a broadcast call 
Which Will be acted upon by all sWitches 4 in the designated 
sub-area 3. The main computer I Will then track the rainfall 
event and add it to the soil moisture budget of the relevant 
sites. 

[0097] The sWitch 4 operates in the common Wire 9 of 
pre-eXisting irrigation controller 5. This associated pre 
eXisting irrigation controller 5 can be an inexpensive con 
troller Which may have been installed on the irrigation 
system to be managed prior to adopting the irrigation control 
system of the invention. 

[0098] The sWitch 4 typically consists of, but is not limited 
to, the folloWing: 

[0099] 

[0100] 

[0101] 

[0102] 

[0103] 

a paging system receiver 

a microprocessor 

a memory area 

a clock 

one or more sWitching relays. 
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[0104] SWitch 4 is capable of receiving a detailed program 
containing sWitching instructions for the operation of one or 
more of the relays. It is capable of receiving a particular 
string Which is intended for it alone, or depending on the 
structure or content of the transmitted data stream, it can also 
respond to a broadcast type call intended to simultaneously 
give rise to a speci?c action or group of actions Within an 
entire group of sWitches 4. 

[0105] The relay of the sWitch 4 may be either of the 
normally open or normally closed type depending upon the 
circumstances. 

[0106] Further sWitch 4 is capable of receiving, processing 
and storing data strings including (but not limited to) the 
folloWing types of information, Which Would normally be 
transmitted (but not necessarily) in the folloWing order: 

[0107] 1. General call or broadcast recognition char 
acters 

[0108] 2. Sub-area identi?cation number. 

[0109] 3. Speci?c unit recognition or capture code 
(characters). 

[0110] 4. Speci?ed task designation characters (nor 
mally used to designate tasks the subject of a broad 
cast call). 

[0111] 5. Program de?nition characters of the general 
type (but not limited to)—relay one close/open at 
(time) for duration (minutes); on (date); —relay n, 
close/open at (time); for duration (minutes); on 
(date). 

[0112] 6. Test time. 

[0113] 7. Lock/unlock code (prevent all irrigation 
operations until receipt of particular unlock code). 

[0114] Also included in sWitch 4 may be an accessible 
momentary sWitch Which, if pressed or otherWise operated, 
Will alloW irrigation operations in the absence of system 
authorisation for a programmable “Test” time. In other 
Words the sWitch 4 Will restore the integrity of the circuits. 
This is to alloW the associated pre-eXisting irrigation con 
troller 5 and its in-?eld irrigation system to be tested. 

[0115] The Word ‘comprising’ and forms of the Word 
‘comprising’ as used in this description and in the claims 
does not limit the invention claimed to exclude any variants 
or additions Which are obvious to the person skilled in the art 
and Which do not have a material effect upon the invention. 

[0116] Modi?cations and improvements to the invention 
Will be readily apparent to those skilled in the art. Such 
modi?cations and improvements are intended to be Within 
the scope of this invention. 

1-15. (canceled) 
16. An irrigation control system for land comprising: 

a monitor that eXamines rainfall data derived from a radar 
scanning at least a ?rst area and generates information 
representative of the rainfall in said ?rst area; and 

a controller connected to the monitor to regulate the 
irrigation of said area in accordance With said infor 
mation. 
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17. The irrigation control system of claim 16 further 
comprising a Weather station disposed in said ?rst area and 
generating indication signals indicative of Weather condi 
tions in said area; Wherein said controller receives said 
Weather signals and controls said irrigation in response to 
said Weather conditions. 

18. The irrigation control system of claim 17 Wherein said 
Weather station rneasures ambient temperature. 

19. The irrigation control system of claim 17 Wherein said 
Weather station rneasures solar radiation intensity. 

20. The irrigation control system of claim 16 further 
comprising a local sWitch in said ?rst-area to initiate or 
prevent irrigation in response to signals from the controller. 

21. The irrigation control system of claim 20 Wherein the 
local sWitch in said ?rst area activates or de-activates a local 
controller for initiating or preventing the irrigation, in 
response to signals from the controller. 

22. An irrigation system comprising: 

a monitor receiving information from a radar unit and 
generating from said information rainfall data indica 
tive of the amount of rain falling in an area; 

an irrigation apparatus including Water delivery means 
and a controller receiving said rainfall data and con 
trolling said Water delivery means in accordance With 
said rainfall data. 

23. The irrigation system of claim 22 further comprising 
a Weather station monitoring a Weather condition in said area 
and generating Weather data indicative of said Weather 
condition in said area. 

24. The irrigation system of claim 23 Wherein said 
Weather station rnonitors temperature in said area. 

25. The irrigation system of claim 23 Wherein said 
Weather station rnonitors solar radiation. 
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26. The irrigation system of claim 22 Wherein said irri 
gation apparatus operates in one of a fail Wet and fail dry 
mode. 

27. Arnethod of irrigating an area comprising the steps of: 

monitoring rain fall remotely from said area; 

generating rainfall data indicative of said rainfall; and 

controlling delivery of Water to said area in accordance 
With said rainfall data. 

28. The method of claim 27 further comprising monitor 
ing a Weather condition in said area and further controlling 
said delivery in accordance With said Weather condition. 

29. The method of claim 28 Wherein said Weather con 
dition is temperature. 

30. The method of claim 28 Wherein said Weather con 
dition is solar radiation. 

31. The method of claim 27 further comprising determin 
ing an irrigation characteristic of said area. 

32. The method of claim 31 Wherein said irrigation 
characteristic is soil moisture content. 

33. The method of claim 32 further comprising calculat 
ing said soil moisture content based on said rainfall data. 

34. The method of claim 33 further comprising calculat 
ing said moisture content based on the soil type of said area. 

35. The method of claim 32 further comprising cornparing 
said soil moisture content to a threshold level, and initiating 
irrigation if said soil moisture content is beloW said thresh 
old level. 

36. The rnethod of claim 27 Wherein said rainfall is 
obtained from a scanning radar installation. 


