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Improvement i n  Plain System Manerzement h a s  been i d e n t i f i e d  as a key t o  
Letter performance of i r r i g a t i o n  systems. This  aspect of I r r i g a t i o n  
Elanagement deserves more profess ional  a t t e n t i o n  and research.  

The obLiective of t h e  present  s tudy is to  document with a management- 
orient.ed approach t h e  r e a l i t y  of  main canal  opera t ions  with p a r t i c u l a r  
reference  t o  of t h e  planning and design of main systems on 
the  nnnagentent and performance of  t h e  systems. Main canal regu la t ion  has  
been ruialyzed from t h e  po in t  of view of  La) its impact on t h e  d i s t r i t j u t i o n  of 
flows from t h e  main canal, ( b )  its con t r ibu t ion  t o  t h e  manageability and 
ab i l i t s  t o  operate t h e  physics1 systems, and (c)  its impl ica t ions  f o r  t h e  
inanacerial requirements of  t h e  i r r i g a t i o n  agencies.  

t h e  implicat ions 

IT?lI has conducted a compsrative study of t h r e e  i r r i g a t i o n  systems i n  
S r i  I.anka and one i n  t h e  Phi l ippines ,  which d i s p l a y  d i f f e r e n t  planning and 
design f e a t u r e s  i n  t h e i r  main systems and canals .  These are: ( a )  t h e  
Kalanl iu t t iw Branch C a n a l  of the Galnewa Pro.ject i n  System H of t h e  Mahaweli 
Economic ikency of t h e  Mahaweli Authority of S r i  M a ;  ( b )  t h e  Right h l k  
Main Canal (RD’IC) of t h e  Kir indi  @a I r r i g a t i o n  and Sett lement Pro.ject 
IKOISP) of the I r r i e a t i o n  Department, S r i  Lanka; (c)  t h e  Ra.iangana P i l o t  
Dis t r ibu ta ry  C a n a l  of t h e  R s j w a r i a  I r r i g a t i o n  Scheme of t h e  I r r i g a t i o n  
Department, S r i  M a ;  and Id)  the S e t 0  Doming0 Area ISDA) Plain C a n a l  of t h e  
Upper Pampanza River In tegra te2  I r r i g a t i o n  System (UPRIIS) of t h e  National 
I r r i g a t i o n  Administration ( N U )  of t h e  Phi l ippines .  

The s tudy analyzes t h e  i m p z t  of t h e  physical  aspects of  t he  systems, 
inc ludinc  t h e  s t r u c t u r i n g  of main systems and canals, on ( a )  t h e  
organiza t ional  se tup  of t h e  I r r i g a t i o n  Agencies i n  charge of t h e i r  
opera t ions ,  and ( b )  t h e  m % g e a b i l i t y  of t h e  two i n t e r r e l a t e d  primary 
funct ions  of a main cana l ,  m e l y  t h e  conveyance of  water from a source of 
supply t o  remote places of delivery to sub-units of t h e  system. 

F i e l d  inves t iga t ions  and analyses have been conducted t o  examine ( a )  
t h e  a c t u a l  condi t ions  under rhi’-h canal opera tors  e x e r t  c o n t r o l  over t h e  
W i c a l  process. t.he flow Jf  water, and (b) t h e  a c t u a l  condi t ions  under 
which t h e  management p r w s  of dec i s ion  making t akes  place a t  t h e  var ious  
opera t ional  l e v e l s  of t h e  agency as required  f o r  =a1 regula t ion .  

Elost of t h e  information u t i l i z e d  f o r  t h e  s t a y  was c o l l e c t e d  during one 
i r r i g a t i o n  season i n  1988. This  was performed through ( a )  in tens ive  
aut.olnatic rwnrdim of m a 1  water l e v e l s  using e l e c t r o n i c  data- longer 
technology, a5 !<ell as classizal s tare- recorders  (a t o t a l  of 31 d i f fe ren t .  
sensing p i n t s  ‘%ere dispersed a t  key loca t ions  alone t h e  main canals and a t  
some branchine po . in t s ) ,  ( b )  c a r e f u l  f ie ld  moni tor im of canal  opera t ions ,  and 
(cl i n t e r v i e w s  of the  opera t ions  s t a f f .  The study a l s o  d r e w  upon pre\,ious 
work conducted by IPII on t h e  same systems as w e l l  as r e s u l t s  generated by 
s imula t ions  performed t h r o w h  ava i l ab le  mathematica1,mdels  of some of t h e  
cana l s .  
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A.  The I m p a c t  of Planning and Design on t h e  MBnagement 
Water i n  t h e  Main Canals Studied 

of t h e  Conveyance of 

The main. cana l s  s tud ied  correspond t o  subsystems of much l a r g e r  
pro.iect.s. With t h e  exception of t h e  K i r i n d i  Oya R i g h t  BRnlc b i n  C a n a l ,  which 
takes o f f  d i r ec t ly  from a main s t o r m e  r e s e r v o i r ,  the canals s tud ied  w e r e  
dewrident f o r  t h e i r  supply on an upper conveyance system. I n  t h e  case of t h e  
Kalankuttiya Branch Canal,  t h e  upper conveyance system c o n s i s t s  of a cascade 
of 3 tanks ,  namely, Kalanltutti.va, Mulannatuwa, and l i a l a w e w a .  The last tank 
is i tself  supplemented by a divers ion  from t h e  Mahaweli  River. In  t h e  case 
of t h e  S m t o  Domingo Area b i n  canal, t h e  upper conve,vance system is charac- 
t.erizthi by a cascade of 5 divers ions  a l o r a  t h e  50 km long water course and 
d ive r s ion  canal  (Dc#1) b e t w e e n  t h e  source of supply and t h e  head of t h e  
canal  s tud ied  (SDA Main Canal) .  I n  t h e  case of Rajangana t h e  canal  s tud ied  
is a d i s t r i b u t , a r y  canal  taking: o f f  t h e  upper reaches of a main canal. 

The following design characteristics w e r e  i d e n t i f i e d  as important 
parameters t h a t  c o n s t i t u t e  t h e  foundation f o r  more d e c e n t r a l i z e d o p e r a t i o n s  
a t  the head  of subsystems: 

A t .  Decentralized s to rage  capacities such as i n  Fiahaweli System H can 
improve the  manageability of extended systems. This  was evidenced by t h e  
higher l e v e l  of performarice achieved i n  System H ,  i n  terms of t h e  
q u a n t i t a t i v e  c o n t r o l  of  t h e  supply at  t h e  head  of t h e  subsystem, when 
compared w i t h  t h e  Diversion C a n a l  DcUl a t  UPRIIS. 

A t  Ih lanku t t iya ,  during ,&a (d ry  season) 1988 t h e  management of t h e  
l e f t  bank main canal  (convey,mce system) succeeded, with l i m i t e d  managerial 
e f f o r t ,  i n  r e f i l l i n g  t h e  l ialankutt iya Tank i n  due. time without a f f e c t i n g  t h e  
program of w a t e r  i s sues  f r m  t h e  tank. This r e s u l t ,  however, h a s  t o  be 
weighed a g a i n s t  the  d i f f i c u l t i , e s  experienced previously a t  a time of water 
shortage (&a, or w e t  season,  1986/87). This shor tage  put  exceptional 
s t r a i n  on t h e  conveyance syst'em and on its management, which found itself 
r e l a t i v e l y  unprepared t o  fa8ze such a s i t u a t i o n  with its usual  manarerial  
p rac t i ces .  

A t  the  UPRIIS, on t h e  con t ra ry ,  t h e  supply provided a t  t h e  head of t h e  
SDA Main Canal depends l a r g e l y  on the performance of t h e  upper conveyance 
system ( D c 3 1 ) .  In 1988, t h e  yupply a t  t h e  head of t h e  SDA was very irrerrular 
d e s p i t e  the considerable managerial e f f o r t s  deployed by t h e  s t a f f  of t h e  
Water Centra l  Coordinating Center of t h e  UPRIIS/NIA, assisted by t h e  District 
Hydrolocist and supported by an e f f e c t i v e  r ad io  communication system. The 
srtpply condi t ions  a t  t h e  head ,of t h e  system make it almost f u t i l e  f o r  t h e  
&ency t o  envisage d i s t r ibu t i ru :  water within t h e  Santo Dominso Area w i t h  the  
ob.jective of q u a n t i t a t i v e  flow con t ro l  as i n  t h e  case of Kalankutt iya.  
Ins tead ,  it was observed t h a t  t h e  d i s t r i b u t i o n  was implenimted with a r a t h e r  
high degree of success on t h e  basis of a "degraded" ob.jective, that,  is, t o  
s h a r e  whatever inflow is a v a i h b l e  i n  proport ion t o  t h e  p lanted  areas. 

,A2. The r a t i o n a l  use of hydraul ic  "controls"  (e .e . ,  lorn-crested w e i r s )  
across c a n a l s ,  i f  permitted by t h e  topography, as an a l t e r n a t i v e  opt ion  t o  
manual water l e v e l  con t ro l  t h r o w h  gated cross-res!ulators, was found t o  have 
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a significant impact on the staffing. and manageability of the systems. 
Reasons for this include: (a) simple hydraulics &d simple operations; (b) 
reduced room for decision making at the level .of the operators while 
nevertheless improvind the quality of the water level control in the main 
canal, which in turn conditions the decision making and operations at the 
offtakes aimed at flow control; ( C )  opportunity for decentralized operations 
of the delivery function, relatively uninfluenced by the operations related 
to the conveyance of water in the main canal. 

It was observed,' in Kirindi Oya, that the excessive operational 
flexibility available at the,diversion point from a main canal (gated cross- 
regulator plus lateral 0fftake)'wa.s abused to the detriment of conditions for 
effective management of the conveyance of water throughout the main canal. A 
likely e,xplanation the present concern of gate operators is limited 
to the distribution of water; they have little or no concern for the 
conveyance of water along the main canal. 

is that 

It was also observed that although "controls" are seldom used as level 
control devices, they are more readily used as measuring devices, but some- 
times with limited success. 

"Controls" in the form of duckbill weirs existing at the Kalankuttiya 
Branch Canal, (and on the Rajangana Pilot canal) were found to be effective 
in creating hydraulic conditions (control of level) suitable for the control 
of water issues at the offtakes while eliminating the burden of gate 
operations on the main canal and all its 'negative consequences. Under such a 
conditioning environment in the.main canal, further gain of performance in 
the control of flow could be envisaged through technological innovations such 
as baffle distributors, provided of course that the process of technology 
transfer has been adequately effected. 

B. Performance of the Conveyance System: A Conditioning Factor for the 
Control of Water Delivery 

The planning and design features referred to above were found to have an 
impact on of the conveyance of water along canals, a factor 
that conditions the control of the water delivery. Other managerial condi- 
tions required for the control of water issues that were examined were: (a) 
the availability of explicit delivery targets, (b) the possibility of 
obtaining feedback on the actual flows delivered, and (c) the availability of 
physical means for operations. 

B1. At the head of the canals studied, these conditions were generally found 
to Le adequate, with the exception of the SDA. The poor performance of the 
SDA bin canal in that respect was essentially conditioned by the 
inadequately regulated sources of its supply: (a) the local flow from a 
creek, and (b) the irregular sbpply from the upper conveyance system. As a 
result, the delivery objective within the Santo Doming0 Area during the 1988 
wet season (which in fact turned out to be relatively water short) was found 
to be limited to the equitable sharing of available water and apparently not 
the provision of controlled water issues like in the other systems. 

the performance 
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02. The general observation in,the systems studied was that the managerial 
conditions required for the control of delivery at the offtakes were 
deficient. the design features 
of the canals that' often include ineffective devices to assess the flow 
diverted. Of more importance, however, are the deficiencies of the present 
regulating mechanisms for the conveyance of water along the canals and the 
difficulties in achieving this with the current practices of operation of the 
gated cross-regulators, This gap was of particular significance at Kirindi 
0.w Right Dank Main Canal, as the hydraulics and the length of the canal make 
it difficult to perform efficiently the downstream mode of regulation 
attempted by the Agency. But even in the Rajangana Pilot Distributary C a n a l  
where this function could have liken performed more easily, the Agency did not 
seem to have taken advant&e olF the technology to manage the conveyance 
function better, and in particular to monitor the inflow-outflow water 
halance along the canal. 

This deficiency can be attributed in part to 

C. General Findings and Conc1us:ions 

As a result of the investiigations carried out in the four systems, some 
general conclusions were arrived at as follows: 

C1. The territorial maEhitude.of eTtensive irrigation projects is reflected 
in the dimensions of the or.ganii,cational setup of their management agencies. 

C2: The potential complexity o,P the management is not only determined by the 
size and structure of the organizations but also to a large extent by the 
layout of the main system and' the hydraulics of the canals. It may also 
happen, however, that even i n  a system of limited size with an organization 
of corresponding magnitude, such as the Kirindi Oya Right Bank Plain Canal, 
the canal h.ydraulics might still be highly complex. Appropriate managerial 
practices are therefore needed to cope with this The operation 
of systems in a dynamic w m e r  while maintaining the objective of an 
acceptable level of performance generally results in a higher degree of 
complexity of the management. 

C3. between the physical infrastructure 
of the irrigation main system and the superimposed organizational arrme- 
nients of the agency to manage tie wqter from the source to the various points 
of delivery. 

C4. The parallel refers to the relative degrees of centralization versus de- 
centralization available in 'both the agency and the physical system to 
control the complex process of 'ciaision making and the actions to be perfom- 
ed at various hierarchical levels with a view to the effective conveyance and 
distribution of water. The conveyance system df the Mahaweli System H, 
including a cascade of intermediate storage tanks, is an example of a main 
system with opportunities for decentralized operations of subsystems. In 
contrast, the conve,ya&e system that provides the supply to the Santo 
Doloingo i\rea Mai.n Cana1.i~ directly dependent on the operations of a central 
reservoir. 

complexity. 

There are both a parallel and a 
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