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Proportzonzng water-dlvzszon devzce 1s a szmple 1rngatzon water control structure whzch d1v1des

.....

water-dzvzslon devzce in a farmer-managed zrngatlonrsystem (FMIS) was. assessed uszng N]oro ya
Goa Scheme as a case study. Njoro ya Goa ‘scheme has four secondaty canals namely Goa'l, Goa
2, God'3: and Goa 4. Goa'l-and Goa 2'tangls Wwere selected for the study. Proportlonzng water-dzv1szon
“devices® were znstalled in'9 statlons along ‘Goa 1 canal whlle Goa 2 canal- stations, were leﬁ as.a
ﬁcontrol “Mean hydraulzc sensztzvzty for tertiaries along Goa I and downstream of the Goa 1 canal at
“the same statzon was equal t0 0.25. Thé mean hydraulzc ﬂexlbllzty Jor. both the tertzanes and the Goa
1 canal was’ equal to I. 00 “In Goa 2 ‘canal; the mean hydraulzc sensltlvzty for the Ltertiaries and
"downstream Goa®? canalat the same station were di jj"erent andthey were 0.035 and 0. 01 5 respectzvely
The hydraulzc ﬂexzbllzty for the respectzve canals were 1.9 and 1.6. The crop yleld for the January
to Apnl 1 996 season ‘which was “under the study was 4 ton/ha and 2 9 ton/ha Jor Goa 1 and Goa 2
respectlvely The results Show’ that there was an equltable 1rngatzon water dzstnbutlon along Goa d
canal but not along ‘Goa 2 canal~ It can therefore .be concluded from the present study ‘that
proportzonlng water-dzvtslon ‘devices should be used as, water control structures in farmer-managed
1rngatlon systems 1n T¢ anzanla and other parts of Aﬁ1ca as. they are szmple to construct farmers can

“afford and' they do not need hlgh technologlcal and educatlonal background .
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Proportlonrng -water:division device is a

simple 1rr1gat10n water' control structure
which is usuaily ‘placed in a canal perpenchcu-
lar to the direction’ of flow. In-some-cases, it
may be placed along or at an angle to the'direc-
tion/of flow dependrng on the- topography

i'(Parajuh 1995). This structure divides irfiga-
- tion |water-in acanal into two or more parts
=equ1tab1y that corresponds to the water shares

Y

*Corréipoiiding aufhor ',

due to each farmer or a group of farmers

serv‘ed by branching canals (Ambler, 1990).

Parajuli (1995) reported that these structures
P

3

Kl

are usually made of tlmber with rectangular
notches although cement made proportronmg
werrs can also be used“'

"The basic concept of’ proportronal distribu-
tron is that the 1rr1gat10n water supply is pro-
portronally drstrrbuted at each. off-take of'a
“tommon supply system. This means ‘that the
" quantity of water flowing in a parent ‘canal and

" off-take canals- -are équally affected by variation

of water level in the parent canal. Para]uh
(1995) mchcated that in order to ]udge the pro-
p0rt10na11ty of water division structures, hy-

‘.draullc sensitivity and hydrauhc ﬂex1b111ty are

. to be considered.
The allocation of irrigation water-'among

v

-~

“Tanzaia J. Agric. Sc. (1998) Vol i No 1, 71-80



72 AKPR Tanmo&AJI Mallyan
L R SRV

sub“-areas of a’system should“ineet. crop water:’

needs and be equitable (Bellekens, 1995). Ac-
cording to Yoder (1995) the primary ‘objective’

in designing water distribution structures, is to
provide a mechanism for controlling irrigation
water: distributionto: accommeodaté the vatying -
flow in a canal and distribute it as accurately as
poss1ble according to planned water allocation. 3.

_below that point. In other words, the conceptof

equity should be taken into consideration dur-
1ng the deslgn and construction process to al-

‘low fair water distribution’ among the water st v
o _of Tanzanla

1'\"

‘ers. Hence equlty otght to be one \of the prin
c1p1e ‘aims; of managers of any’ farmer-managed

s

mlgauon systems (FMIS). =~ - =

; Equrty of watet distribution’ among« water

‘the performange of:proportioning water'divi-
.sion device for. equltable water d.lStrlblltIOIl An. a
FMIS in Tanzania. ) g

‘v,
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.:Description-of the study;area..

.....

Mater1al_s and Methods

- The research-was conducted-at- an-mdlge-
nous EMIS called Njoro ya Goa located ‘near
::zMoshi town mthman_]aro Reglon in the North
‘The scheme is located approxr-
_-mately at latitudes, 3°g and long1tude 37.59 E

_;. and about 5 km- South - East of Moshi town.- It

con51sts of a, re1at1vely narrow stnp of land de-
veloped on an, alluv1a1 plaln ThlS is a_ small

o

users is a funcuon of botl technical ‘ind soc1a1 ’ scheme developed by water users themselves

Tactors (Abemethy, 1986). To solve' the techm
~cal part of the problem the design- capac1ty

needs the 1ntroduct10n of flow measuring struc-, 2

tures These would fac111tate in distributing irri-

gatron water to water users on the basis of eq- ’

ty Unfortunately, the already existing FMIS
1n Tanzanla do not*have flow measurmg de-*
“vices because of their bemg expens1ve to instail
“and due to lack 'of technolog1cal capab111ty on’
the part of tlie water users “to operate maintain’.
and manage them. Hence guess- work normally

dominates during water- d1str1butlon process -

“(Tarimo, 1994).”
- In Tanzania, the ex1stmg developed farmer
managed 1rr1gatlon systems normally use water
control structures such as_ tumouts steel gates
and others.to distribute 1mgatron water among
the farmers. These structures are complex to
the farmers in terms of their. operauon mamte
nance and management They have also one
. distinct d1sadvantage that is, -they need to be
regulated now. and then. Thls phenomena~no)r
mally brmgs about conﬂrct among water users.
Ambler (1995) reported that when these con-
flicts are, Jot attended, they may. result into
.damages of ‘both 1rr1gatlon systems and’ prop-
erty. It is therefore 1mportant to use a techni-
cal approach. that uses sxmple technology that
may be easily undérstood and practlsed by the
. water users. It is from this background that a
“ study on the effectiveness of proportioning
water division weirs for enhancing a fair water
distribution among water users was conducted.
The objective of the study being to investigate

. w1thout government/donor agency mterven-

uons w1th the exceptlon of the mtake )
The N]oro ya. Goa area 1s charactenzed by
three seasons: a long rain. season from March

"o May, a dry season from Jlme to October and

short 1ain season. from November to February
Annual ramfall averages 590 mm of wh1ch
about 370 mm. (63 %) falls in the long ramy
season 60 mm (10 %) m the dry season and
160 mm (27 %) in the short ra1ny season
(URT/JICA 1988)

- The study area® Teceives it§ ifrigation water
from Njoro ya Goa spring. The spring supplies
irrigation water to the area through Goacl Goa
2, Goa 3 and Goa 4 secondary canals. The
study area was conducted in Goa:1 and Goa’ 2
. canals with a tota1 area,of about 98. 5 ha and
w1th about 300 farmers each owmng plots of
drfferent sizes.. The main. crop grown is paddy
.The, NJoro ya. Goa spring average d1scharge is
estlmated to be 129 Us.. However its flow. is
re1at1ve1y constant throughout the. year with.a
; minimum dlscharge of 100 l/s in March and a
maximum of about. 140 1/s in May (KADP

) 1993) P -

8 Methodology . r

The scheme has a main canal and four sec-
ondary canals. The first two canals (Goa 1 and
Goa 2) as shown in Fig. 1 weré purposely se-
lected for the study because all the four canals
were similarly constructed in-the sense that
they were not lined, had laterals taken only

b
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[Reaior:a al N _, it - ~ht -

: from' thie Teft hand-side ‘ds one moves down-
-stream-and-that they d1d not-have any water
control structures. The two selected canals- -are
therefore, representative of the rest’. -7

The research was conducted along' Goa‘l
canal with an'‘area-of about 63.7 ha and-Goa-2
canal with an area of about' 34.8 ha. Goa 1 ca-
naf* had 12-tertiaries while Goa 2 canal had 9
tertlanes Each of the 12 tertiary canals along
Goa{ T was selected as'‘a statlon to be mstalled
with p/roportlomng 'water - division ‘weir while
the 9 tertlary canals along Goa 2 were'selected

'as control station because they do not have-any
water ‘control ‘structures. The proportioning
we1rs were made out of hatd wood timber with
twol ope/mngs as there was only one tertlary ca-
‘nal for each station. © " -

- The des1gn of the width of the opening de-
pended 'on the area 'of land to be sefved by it.
The s111 level of each openlng in a particular
weir was kept ‘equal as suggested by Yoder et
al. (1987). This means that only the width of
the opening was varied to define the proportion

‘of water that would pass thorough it. The total

length of the weir and the:accompanied width

-'of their opening (notches) depended.on the
"-measured width of the canal at a station.

--The concept of area was used during the-de-

'°s1gn work: For example:” For station 1 at Goa

1, the area to be sérved:-by tertiary canal .was
nioted as being approximately 2:8 ha while the
downstream command area was 60.9 ha. This
meant that thé total command area was 63.7

"ha. Now, dividing 2.8 by 63.7 we get 0.044 or

4.4 %, meaning that 4.4 % of the available
length in the weir will be'used to allocate the
tertiary water at station 1. The remainder (95.6
%) would serve the Goa‘l canal downstream
the weir. ’ :
From the canal width measurements taken
the available length of the weir- for station 1
was 140 cm. Hence, 4.44 % of the 140 ¢cm

“gave 6.216 cm:which.was approximated to 6
" cm for the tertiary opening-as the design width.

The rest (134 cm) would-serve the Goa 1-canal

+ for the cominand area downstream. This proce-
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dure was followed for, the twelve-stations ‘and,
thus, the design was completed as 'shown in Ta-

ble 1. Unfortunately, some water users tem- "~

pered with the installation of- station 6, 7 and 8,
and they were therefore d1scarded from the
study. ‘ 2]

An operational trial. period of 30 days was”

.necessary to acquaint the water users wrth the

perimposition of velocity distribution. This
. .problem do occur. when water flow through

" bends (Para_]ulr 1995) The weirs were in-

stalled in.such a way that the flow above the
weir-crest approached critical;depth and that

_the initial flow before passing through the weir

new technology. This involved visiting every -

farmer or group of farmers served by the’same
tertiary canal to introduce.the device'as irriga-

tion water was being diverted into their tertiary ”

canals automatically. o

However, the water users complamed about

the small amount of water flow they’ received
from the tertiaries. The flow into the tertiary
canals were visually observed by the re-

searchers and the water users. Thé width of the.
weir notches were further adjusted- to relate thex

amount of water passing through it to the re-
spective command sub-area as recommended
by Leliavsky (1983) and Ford Foundation
(1995). Adjustments were also made on each

opening for the sake of maintaining harmony as

recommended by Yoder and Thurston (1989).
Estimates of discharge were based on visual
inspection (Ambler, 1995) and not on direct
physical measurements. This was done in col-
>-laboration with the respective water users for
. each tertiary canal so as to reach a consensus
on slot widths of the proportioning water divi-
sion devices throughout the -stations. To,reach
the: consensus, the slot widths were repeatedly
. timber-nail-adjusted -until an agreed width  in
_each station were reached. This exercise took
about one month before the actual data collec-

- tion work started for 48 days.; The dimensions.

* of the adjusted slot. width are shown in Table 2.
Given that there were no water division
. structures along Goa 2 canal, the widths of the
. tertiary canal and the secondary canal and the
areas commanded by each canal at a station
:-were used to. calculate the proportion of water
that has to pass through them as shown in Ta-
ble 3. The calculated ratios were later used to
 calculate the expected flow rates at each sta-
tion. = . C s . .
"~ The set up of the:proportioning water-divi-
sion weirs was such.that-all possible positions
.where the main canal seemed to be bending
.. were avoided so as to minimize problems of su-

“crest was subcritical so as to avoid backwater

effect _This kind of installation was recom-
mended by Chow (1959). '

. Daily flow measurements were conducted
_--along Goa 1 and Goa 2 canals for 48 days.
Flow measurements were conducted for each

. weir notch and at the same time the expected

[P

‘_’L, n‘ ".‘8

v

flow rate was calculated for each station along
Goa 1-canal. Along Goa 2 canal, flow meas-
-urements were conducted for each tertiary and
its respective downstream water. At the same
time the expected flow rate was calculated.

_ Using the methods of Parajuli (1995), hy-
draulic sensrt1v1ty (S) which measures the rate
of change of discharge caused by a unit rise of
. the upstream head was calculated as follows: -

S = dQ/Q (1)

3

- where: )

Q = Canal dlscharge (l/s)
dQ = Change of discharge caused by a unit
1ise of the upstream head: (U/s) i
Whrle hydraulrc flexibility (F) which measures
_the rate of change of discharge of an off-take
canal to the rate of change of d1scharge of the
parent canal was calculated as: 4, .
= (dg/q)/(dQ/Q)=So/Sp (2) -
where .
Q= Off take. canal drscharge (1/s) e n
dq = Change of drscharge in the off-take canal
caused by .a unit rise.of the upstream
‘head (l/s) or o S
“So = rHydraulrc sensrtrvrty of the off take canal
- Sp = Hydraulic sensitivity of the ‘parent canal
.. Apart from the flow measurements secon-
dary data related to socro-economrc was col-
- lected. The data 1nc1udes sources of conﬂ1cts
based'on 1rr1gatlon water drstnbutron accept-
ability of the technology and crop. y1e1d A re-
quest was made to the N_]oro 'ya Goa Irngators

S

-Association to-measure all- the harvested paddy

in all the area commanded by Goa 1'and Goa 2

-canals respect1ve1y because the association did

4 DOt have records on yield from. the1r scheme.
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Table 1: Designed notch width of the installed.proportioning weirs at.Goa 1. canal stations ‘-

B I S O (A b
Cr e Tl LI PERRNR ARG R

Station A;— i D - T Wi, D W, o~
nuinber - 1,1, W 23 v;_.’)lﬁnosz e oar et gewtint T T
- - _(ay .. (ke T ‘e, (cm) (cm) (cm)

1- ~T637 T ToyT T o00a 0, 396 ;T 140 6~1. . 134
2 602 2.22 .. - 0.036 0.964 .- 100 4 = 96 .
3 58.‘5&“? 1.82 ~ 0,031 0.969,- ; 160 5~ 155 :
4 56(.‘9 6.10 0.893;~ 110 12 98 p
5 50.8 1.21 90 2, 88

9 276, ¢ 0.81 70 2 . 68 .
10 26;_8 LN 1.82 60 4 56 -
11 25.0, A 0.40 60 1 59

12 246 2.83 60 7 53

Ky: °° T o B o T ) ) B -

A Area commanded by Goal 1.canal

B Commanded area lmgated by-a tertiary canal . o

C Propomon of [ irrigation Water to pass- through temary canal notch SR

D Propoﬂ.lon of i lmgauon water to pass through mam (Goa 1) canal notch

W= Avquable notch length in the devnce to be propomoned T

W 1= Design notch Wldth for Water supply, to the teruary canal a:

Wz— Desngn w1diih.‘for water supply to the mmn canal down-strea\rn‘ﬂle dev1ce L

o R P Vs . s

Lt vy
1N

Table 2: Fmal notch wndth of the mstalled proportlomng welrs at Goa 1 canal statlons

N

“Stat'l’onnt{mber"': W i e Y ,‘.Lt!f?‘/? Tl T W v g Eeoos N ot

(cm) (cm) .. (cm)
1 140 O 1310 90 . 0.936 ., .0064
27 1007 T T 6.0 4.0’ . 0.960 004,
¥ 160 7 1540 60 0.963 oo
- S § [ R 975" 125 T 7 0.886 .- 014 T
575 v g e iggg s Y 50 1 o994 | v ooss T
9 - e 70 655 45 093 ‘o064 7
10 - R I S - SR LY ¥ S 0.900 "To00 v
1 --e 260" oL 7 w575 -t g 0.958 004
12 - - - 60 - - -t 520 go!l-- ‘0867 = 0133
Key:: ; v PR e e 07 S ’. e Ak ‘( oL d\. -‘ . U. [ K
E = Proportion of irrigation water to pass through main (Goa 1) canal notch ' e = :
F= Plloportion of irrigation water.to pass through tertiary canal notch R M Y +

W = Available'notch length in.the device to be proportioned
W3 = Design notch widith for supply to the main canal down-stream the device . -

I
W4 =

|Des1gn notch wndlth for water supply to the tertiary canal

' N [N e

Results and Discussion
i

Irrigation water distribution” .
along Goa 1 and Goa 2 canals ...

‘The meandlscharge measurements -for both-
canals are presented in Table 4. Observed dis--

charge of the tertiaries along Goal 1 secondary
canal are-greater than expected. ‘The main rea-'

'w,r1~‘t )

son for th€ increase is because: first, the notch
widths'of the proportlonal‘water division weirs
that led to the tertiaries were adjusted to suit
the interest of the water users and secondly,
some. mmor‘errors may have arose. due to' some
effect -of -canal bend which tended to supply
more water to the tert1ar1es as the secondary
canal was slightly smuous

On, the other hand in Goa 2 secondary ca-~.
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Table 3 Propo'ftlonal water ‘dlStl‘lbuthll ratlos'for Goa2 canal statlons bl

Statron number Area commended by Area corimended by Proportional irtigation water to pass through

tertiary canal Goa 2 secondary canal - -tertiary canals and Goa 2 canal’
e T . O IOv | ") SN Tertrary canal - - Goa2¢anal

1 bE; 1.62 T 3480000 Fal o 047 rt 0.953"

2 - 3.64 30 3318007 " 0.110 o 0. 830n '

3 2o .4.05 Ghr pgsgeRL 1‘-';"-0“137 2 0. 863

4 2.43 Gt 2549427 ¥ 0,095 AR 0. 905

5 vie 324 BT 23,0697 #2004 140 s 0.860

6 R 3.24 T Y 7 S 00163 ne 0.837 - :

7 it 283 P 16587 TG S 0.829"

8 1.62 T 13750 ©-J0.118 Lot 0.882 * B

9 243 ... .o 1248 7 r000- ot - 08007 - b

N o

- PR “y, R A
nal, farmers felt that the flow released from the should be: the same- (Parajuh 1995) “The ré-
head work was not enough. To counter their *- sults for Goa-1 were excellent because the
feeling about the availability of irfigation.* -"mean value of the hydraullc sensitivity for the
water, they used drainage water from Goa 1% tertiaries and the secondary canal downstream
secondary canal which drains some of its water “ of the’ proportlonlng weirs ‘were the same and
into Goa 2 secondary-canal.-As in Goa 1 secon-" * its valué was-0:25.-Mean value of hydraulic
dary canal, more water was diverted to the ter- flexibility for both the tertiaries and the secon-
tiaries than.the expected as shown in Table 4 . dary.canal, downstream. the proportlonmg Weirs
simply because most of the tertiaries were. not ‘," was found o be,equal to a un1ty Thereforc,

located on slight bends along tie Goa 2 secon-"- there was an équity of nngatlon watér distribuz
dary canal. . - = —meveeeo. £ _"_ tion along Goa-l-canal. - —-Feeme s - — - —

Goa 1 secondary canal was also recelvmg The case was d1fferent m ‘Goa 2 secondary
drainage water in between statlons But be** canal. The mean value of hydrauhc sens1t1v1ty

tween station number Sand 6 waste water canal of the tertiaries was 0.035 and that of the sec:
from Kibo Paper Mills Company drained mto ondary canal down stream the proportlomng
this canal as well. Some of the ‘water is taken weir was 0.015 while, the hydrauhc flexibility
out by a dramage canal between station number was 1.9 and l 6 respectively. (Table 5). This
9 and 10. '. . implies that the irrigation water was not pro-
‘Student’s t - test analys1s showed that the‘ portlonally distributed and hence there was ng
observed and expected d1scharge values weré equity in irrigation water distribution. This’
not different at 5% significant level in Goa 1. _.may have-been.the main reason behind the
secondary canal. In Goa 2 secondary canal,; . -, ‘dommatlng conﬂ1cts that.were:observed-to
there was a difference between the observed erupt continuously. among Goa:2 1rr1gators
and expected discharge at 1% and 5% 51gmﬁ- S TS S . PR

cant levels respectively. .. ___ . _._ui Flow through a- channel Junctlon-~~

Flow through a channel ]unctlon isa phe-

14
1ty of i 1rr1ga tlon Wi at e I‘ al 0 n g G 0 a nomena- that 1nv<;lves nﬁﬁerous variables such’
1 an d Goa 2 canals - N as the number of branching of canals, angle of
RSP SRS mtersectlon .Shape and slope of the canals, d1s--

- Medi hydraullc sen51t1v1ty and hydraullc‘ charge and cotner rounding. Bas1ca11y, the di-
flexibility results for Goa'1 and Goa 2 canal§ ~ Vision of flow will depend upon bickwater &f-
are shown in Table 5. For the watér divisionto©  fects, of the two or more branch canal and-the
be proportional, the hydratilic ﬂex1b1]1ty should® dynamlc cond1tlons ex1st1ng at the junction.
be equal to a un_lty a_nd the hydrauhc SenSItlv1ty (ChOW 1959) SUCh a Sltllatlon—was aVOlded m,

of the off-take canal and the parent canal  the. study by setting the dev1ce in. SUCh a way,
) that the flow above the weir crest approached

Hydraulic sensitivity and flexibil-

-
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Table 4: Mean .obseryed and expected dlscharge in both, Goa.1, and Goa 2 secondary canals

wt

and their resp‘ectlve tertlanes .

e
e b

R L IR

Obseived and expected discharge along Goa 1 and ifs tertiaries

JU— . - - .

Statron number + Flow into tertiary canals

,,. Flow into the secondary canal downstream the

L Jos

critical depth, and that the initial flow. before.
passing the weir crest was subcritical as sug-.
gested by Chow (1959). Apart from the back--. -
-water-effect,. Parajuli. (1995) explained that_

there exists superimposition of velocity distri-
butlon of an, approach -canal. across the direction
locatlon of notches of a proportlonmg water-dl-
vision weir. Thus ‘the coefﬁc1ent of veloc1ty
for both weir notches may not. be the same.
IIMI (1995) indicated that the coefﬁ01ent of ve-
1001ty of the bigger notch is significantly
gréater than that of the smali notch if the flow
was perpendicular to the weir device. This
charactenstlc may have led less water than the
des1gned value to_ pass through the tertiary
notch whenever. the weir was placed perpen-
dicul‘ar ‘to direction of flow..This phenomena
-may._ have probably led to the need of making
contmuous adjustments of the notch widths so
_that ‘the intended quantity- of water could pass
through the weir crest in the present study. . -~
_The set up of water divisors in the present
study was such that all possible positions where
the main canal seem to be bending are avoided.

- I -"::—( T T T " oo T - station~ - = it
__Observed (I/5) __Expected (I/s) Observed (I/s) - Expected (1/s) )

1 oy 430 L4 6535 ”" 62.66 >
2 .. 3.64 . 207 " 45.56 CoYs122 N
3 20 14 “ 27,30 106 28127 N
4. PR L, 3.43 s =267

5 o 3.03 ?‘f 1.70 T 2827 :,\;.1 28.98

9 g 546 L. 29 . Ae o, s

10 o 160 IRR S 138 _ 1376 ’
Ir 7T T T 4.0 T v S 082 T ~'-~;-~16-95 - - - - 18.64 '
R Y 159 ~ - - L. 10.02 - 1030 - - i
- Observed-and’ expectéd discharge along Goa 2 secondary-canal and its tertiaries - - - -
1- .. 1.98 . 019 1.39 C3.9%

2 . 056 0.36 2.46 2.86

3 a': 1.08 . , 0.66 s 404

4 R 7 2N 0.30 h 1.20 278

5 120 . oS o189 T2

6 ., 126 . 074 249 To339

7 -, 134 .. 068 . 189 ;. 338

8 1.13 0.51 209 I -1

9 - - = -y - - - =00 - - o= = 174 - - .- 279 - - . "

. The purpose behind this is to avoid angﬁlar

resolutions-when computing the discharges
which may complicate the work. Henderson,

* 2~ (1966) cautioned that if the weir devices are not

well set to avoid bends, it can lead to one notch
extractlng more water-than expected
~ Although the weir structurés. were inistalled

in fairly stralght reaches ‘of the channel one
.could v1suallze that they had been installed in'a

straight’ stretch of the secondary canal and the
dev1ce was, perpendrcular to the drrectlons of

:ﬂow whereas when the canal’ was viewed
-from a distance, the case did not hold typlcally

true to every station. This situation, may have
affected the water distribution at weir struc-
tures. by a notch extractlng more water than ex-
pected.

Acceptablhty of the proportlon-

ing; water-d1v1s1on dev1ce by- the
water users - e

- It was observed that there was no conﬂlct
on water d1str1but10ns along Goa 1 canal farm

:Ablocks wh_lch,may/testlfy the equity of water
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Goa 1 and Goa2 canals
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d1stnbut10n The fact that water users were in-
volved from the begmmng in enhancmg the use
of these proportlomng weirs led the researchers
to conduct an intetview on 78 randomly sam-
pled tarmers alonig'Goa 1 secondary canal ac-
}cordmg to age, gender and respons1b111ty on the
’acceptance of the technology and the results are
_shown in Table 6. Meri ‘of above 35 years “of
age accepted ‘the technology shghtly more than
the young one probably because they had expe-
rienced mdre problems of ‘water d1str1but10n
than them. Similarly, men of below 35 years - of
age accepted the technology slightly more than
women probably ‘because- they- had experlenced
more problems ‘of water distributior. than them
It is possible that the men in.general do,the
water distribution work while the women con-
'centrates mamly in farm work which"does not
give them the exposure on how dlfﬁcult it is to
* distribute irrigation water. "However, from the

\
<

results if can be concluded that the technology
was accepted by ‘the water users The mam rea-
son g1ven by the™ water usérs’ was "that they
could v1sua11y verlfy the amount of 1rr1gat10n
water d1verted ‘into a’ tertlary canal RIS

- = PNTOT.

,.\ I

Crop y1eld

4t To
- The 'cr0p yield forJGoa' 1 arlrd ‘Goa’2 tertiary
“cdnal'blocks are $héwn in Table 7. “Thie'trend'in
tpaddy y1e1d shown in Table -7 mdlcates more or-
1655 uniform' y1eld for Goa I’ farm blocks ‘while
“those- of God' 2 were,more or'less non-uniform.
"The mean crop y1e1d for Goa 1\ and Goa 2.was
‘4.0 tons/lia'and 2.9° tons/ha w1th a standard de-
“viation of 0.16and"0.52 tons/ha respectlvely
Everythlng else belng equal -the irrigation
' water supply may ‘have: caused the dlfference

’
-



Table 6: Water users perceptlon of 1 the technology along the Goa 1 canal
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S e

Class of Water Usel's Number of Water Acceptance of the Technologyh - Rejectlon of the Technology

: ) ‘ Users : } -
) L C : Number . Percentage. Numbér” | "  Percentage

Men above 35 years ofége ;-3,4 o 30 v .88, 2 ," A 5 . 4. ) i” N ., s,

Men'below 35.years of age 16 5 '14‘ 87.5 ' 2 ! ;;lli.S . D

Women of mixéd age group-22° “o' - -° 19 - D864 ot 3y i 136,

Water allocation committee 60T c 6 100 e s g K -0 -

members . ’ eoso e = . L l ‘ .

Total (78 v gy “’88 R 185

[
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Table 7: Actual crop yield 'btt paddy for the cropping seaEB'hfﬁﬁdé’r the 'stully” E

Block commanded by tertiary Crop yield from the blocks Block commanded-by tertiary -Crop yleld from the blocks
canal station along Goa 2 (tons/ha)

canal station along Goa’ 1 (tons/ha)

canal canal

1 - 415 1 3.18

2 3.90 2 ‘ 2.95

3 3.68 3 2.74
4 ‘ 3.82 4 311
s T T 388 5 3.89

9 3.97 6 2.58

10 4.12 7 2.09

11 4.20 8 2.17

12 4.07 9 2.96

Mean 4.00 Mean 2.90

Standard deviation 0.16 Standard deviation 0.52

Conclusion

The case study indicates that proportioning
water-division weirs can distribute irrigation
water according to an area served by a canal
system equitably. This was shown by the equi-
table water distribution along Goa 1 secondary
canal. In addition, in irrigation water scarcity
condition, farmers can visualize their share of
irrigation water thus minimizing conflicts.

The equity of irrigation water distribution
and thelcrop yield observed in Goa 1 and Goa 2
canals indicates that proportioning water divi-
sion de'ivices automatically distribute irrigation
water equitably and in return may have led to a
higher crop production. These weirs may pro-
vide an extra advantage on the part of manag-
ers of irrigation schemes because they can eas-
ily charge irrigation water fees based on land
size owned by individual water users.

The weirs in the present study were made
of timber. It would be of interest to study the

|

use of other construction materials such as
bricks and concrete blocks which last longer
while taking into account affordability by the
farmers.
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