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I rrigation  equi pment  -  Automati c i rrigation  systems -  
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I S0 ( I nternati onal  Organi zat i on for Standardi zati on)  i s a worl dwi de federat i on of  nat i onal  standards bodi es ( IS0 member  bodi es) .  The 
work of  prepari ng I nternati onal  Standards i s normal l y carri ed out  through I S0 techni cal  commi ttees.  Each member  body i nterested i n 
a subj ect  for whi ch a techni cal  commi ttee has been  establ i shed has the ri ght  to be represented on  that  commi ttee.  I nternati onal  
organi zati ons,  governmental  and  non-governmental ,  i n l i ai son wi th I S0 al so take part  i n the work.  

The mai n task of  I S0 techni cal  commi ttees i s to prepare I nternati onal  Standards.  I n excepti onal  ci rcumstances a techni cal  commi ttee 
may propose the publ i cati on of  a techni cal  report  of  one of  the fol l owi ng types :  

-  type 1 ,  when  the necessary support  wi thi n the techni cal  commi ttee cannot  be obtai ned for the publ i cati on of  an  I nternati onal  
Standard,  despi te repeated efforts;  

-  type 2,  when  the subj ect  i s sti l l  under  techni cal  devel opment  requi ri ng wi der exposure;  

-  type 3,  when  a techni cal  commi ttee has col l ected data of  a di fferent  ki nd from that  whi ch i s normal l y publ i shed as an  
I nternati onal  Standard (“state of  the art”,  for exampl e) .  

Techni cal  reports are accepted for publ i cati on di rectl y by I S0 Counci l .  Techni cal  reports types 1  and  2  are subj ect  to revi ew wi thi n 
three years of  publ i cati on,  to deci de i f they can be transformed i nto I nternati onal  Standards.  Techni cal  reports type 3  do not  
necessari l y have to be revi ewed unti l  the data they provi de i s consi dered no l onger val i d or useful .  

I SO/TR 8059 was prepared by Techni cal  Commi ttee I SOITC 23,  Tractors and machi ne/y for agri cul ture and forestry.  

The reasons whi ch l ed to the deci si on to publ i sh thi s document  i n the form of  a Techni cal  Report  type 3  are expl ai ned i n the 
I ntroducti on.  

0 I ntroducti on 

Automati c i rri gati on systems are a rel ati vel y new concept  that  began  to devel op i n the second hal f  of  the 20th  century.  A bri ef  revi ew 
of  the background of  thi s devel opment  i s therefore i n order.  

Food product i on by worl d agri cul ture depends primari l y on  the avai l abi l i ty of  water :  food consumpt i on j ncreases wi th the i ncrease i n 
worl d popul ati on.  Avai l abl e resources of  water that  can  be used by agri cul ture are l imi ted.  Consequent l y,  they have become a 
restri cti ng factor whi ch demands that  new water resources be devel oped and that  stri ct  control  be exerci sed over  exi st i ng resources.  
An i n-depth study of  pl ant  growth requi rements has repeatedl y shown that  i mproved and  i ncreased pl ant  yi el ds are not  necessari l y 
achi eved by the appl i cati on of  greater quanti t i es of  water.  I n fact,  water quanti t i es may i n many cases be reduced,  provi ded that  the 
water i s appl i ed i n a scienti fi c and  control l ed way.  
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These requi rements have a di rect bearing  on  the extent and  nature of human  involvement in  i rrigation procedures.  As i rrigation  

methods become more sophisticated,  so do the demands on  human  involvement become more complex.  Much  work must be 
devoted  to supervising  water appl ication  systems.  The operator’s responsibi l i ties i ncrease proportionately,  and  these factors make i t 
di fficul t to fi l l  the requi rements of sui table and  competent manpower.  

The solution  to these problems can  be summarized in  two words :  control  and  automation.  

Since i rrigation  operations are performed during  speci fic periods of time,  i t may be reasonably assumed that i rrigation control  could  be 

achieved through  time control .  This concept was used  for a short time during  the early stages of the development of automatic con-  
trol  devices,  but was discarded later.  The attempt to apply the time concept for quanti tative control  i s an  indi rect approach  based  on  

two assumptions :  

a)  the rate of flow is known;  

b)  the rate of flow is constant.  

Assumption  a)  is based on  data suppl ied  by the manufacturers of other system components,  such  as :  sprinklers,  drippers,  pipes,  
valves.  These data mostly present flow rates as a function  of water pressure and  pressure loss,  which  are then  used  as a basis for 
hydraul ic design.  

Assumption  b)  is in  fact a combination  of two separate and  independent assumptions,  namely :  

I )  supply pressure is constant;  

2)  the system features do not change wi th  time.  

These assumptions are not borne out by modern  i rrigation  systems.  

The flow of water at any given  moment depends on  the supply pressure and  the resistance of the i rrigation system.  Changes in  these 
factors have a great effect on  the rate of flow of the water.  As a resul t,  the deviations in  the quanti ties of water suppl ied  may reach  
high  percentages,  when  control  i s based  on  measuring  the duration  of water appl ication.  Several  examples of changes in  flow rates 

may serve as i l lustrations :  

-  gradual  clogging  of fi l ters causes a gradual  lessening  of flow;  

-  gradual  clogging  of low-flow dispersion  elements,  such  as drippers,  causes reduction  of flow;  

-  wear of sprinkler nozzles causes increased water flow;  

-  sediment formation  on  the inner wal ls of water pipes causes reduction  of flow;  

-  replacement of pipes or other components by others of di fferent flow resistance changes the water-conducting  capaci ty.  

I n  al l  these cases i t was shown  that the control  of water quanti ties in  i rrigation through  time-measurement does not and  cannot pro-  
vide sui table cri teria.  I t must,  therefore,  be concluded  that the only method capable of providing  factual  i rrigation data,  at any given  
moment,  and permi tting  the use of such  information  for effective i rrigation control ,  i s by means of di rect measurement of appl ied 

water quanti ties.  

The interconnection  between  the need  for control  through  accurate water measurement and  reduced dependence on  the human  
factor combined wi th  the accelerated intensi fication  of modern  i rrigation have resul ted  in  the development of automatic control  
means.  

At fi rst,  the basic i nstruments were developed to permi t automatic quanti tative control  at a single speci fic point.  These instruments 
are a combination  of water meter,  hydraul ic valve and  an  adjustable setting  device.  Turning  a knob and  selecting  the desi red dose of 
water opens the valve,  and  the water is continuously measured  as i t flows through  the valve.  When  the ful l  dose has been  del ivered,  
the valve is closed by the water pressure of the pipel ine,  wi thout requiring an  external  source of energy.  

During  the fol lowing stage,  special -purpose accessories were developed,  enabl ing  the interconnection  of any number of volumetric 
metering  valves to form an  automatic sequential  system,  where the operation  of each  valve is activated by the preceding  valve.  This 
method  increases the efficiency of the enti re i rrigation  system by maximum uti l ization of the distribution  system.  

The automatic sequential  i rrigation systems opened up an  important new phase in  the effective control  of agrotechnical  water require-  
ments,  whi le reducing  dependence on  human  factors.  As so frequently happens,  the tools that were developed and  the opportuni ties 
they created gave rise to new condi tions which,  in  turn,  created new requi rements and  new chal lenges.  
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