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Table 1- Irrigation network performance standards (Shahrokhnia and Olyan-Ghiasi, 2019)

5ySles (gl S by pad L
(Performance classes) (Performance indicators)

Cp buogio diard
(Good) (Fair) (Poor)
0.9-1.0 0.80-0.89 <0.80 (P,) 1 Jegs calis
0.85-1.0 0.70-0.84 <0.70 (P, ) ol s o3t
0.0-0.1 0.11-0.25 >0.25 (P.) <l ey cdlae
0.0-0.1 0.11-0.20 >0.20 (P, ) ol @i piplezs!
0.89-1.0 0.76-0.88 <0.76 (OPI) U s IS 3,80es asls

sloasl i g () sae) o953 Jlobe oo s ol
o=l olate e sl ails |y (ao sag) se>
aS By el -V vae (559 Ll i el
5 (o 332) 352 lado peS leadly 5 oS
aS sl a1 () sae) 092 Jlabe (i
0= Al aplgzs g ga Lyl & ol Jee jo al

s))_ildo& ua?Lw »))91)_3 )B_bMA_) as ‘) \s L}a)‘)
IS 4 Gl e ol oo a1l O Jgos IS
O ygmod (60 i g Gy jd (6 ool
ol &lTA alal,
SPI=4(0OPI) — 2= Pa+Pg-Pe- Pp )

= ol 30, el sl a ST el oyl
0, Slos g5—o2xe u&u" Ol (smo 99— om0 (820
aa g Lo &g ol o oly sl "ol Jugms
dogi polie ) Joaz 0 ouds adlyl glas,lasliul

Ol b9 5 yShos ggoxo (bl bl dmogi pdlie —F Joua
Table 2- Standards for summation of water delivery performance indicator

3 ,Sdos sl WS
(performance classes) b padls
e Lwgio Carad (Performance indicators)
(Good) (Fair) (Poor)
1.56-2.0 1.04-1.55 <1.04 (SPI) LI 955 3,8las ggame adli

N



YIV-IYA Lo/ 1T Gl /YA 5 lond [T wa/ iR g (g5l (g0 jlw swiige il

oy g e
Jes o 5090 S)L.,._J LW le_o‘ sle JUlS
Ol jpba s s b wgie s s> 0> oLy
ua.‘>l_.u Lol ol 06— u9_> 4\5.._..» L_S 3o

e gte s> 5 (PR) ol Jeg5 ploa

Sl 009 b 53 (S jeban g a2
O ey e S
rogdhe aS o35 Slui 0)5 0 a5l iy S
Sy 5 otrg— Sl ST BT Sl el
(Pe) ol J—gs cloe jasl o oo wla b
J S sa o sl a5 A e o

el 8T |8 a5 B0gu e p0 A

)| JU s 5 5 s pigalael (e
JS pazmi pygiassas ol JUlS slo o
b g i wlodg o xS a > 0 aS S
5 == (0PI, SPI) &1 g5 (15 o, Slee
b3ga—2e ,o Lo LSS plw jo wiguos,l JISI
Llod jlas b J 5 b (o g el i
S8 a5 boga e 0 VWAL w00, Slee

=

2y

Jesms S 0 Shes (2l (g 5o
Sl de g L_sFmal s a4 S (OPI) I
I, o (Shahrokhnia and  Olyan-Ghiasi, 2019)

g_;" J_>9.7u J}_i.l.o.c IS i ua.’>l_...4 9 Wdiloslos 4_,“)‘
Wl o0l Byre ol im0 45 (SPI)
iS5 g o Ll A o, Shee ol jetateas
LAYYY) alw YY 550 Sl Jlawlez 5o (09,0
o=l g y=Seoslal glm s a s 5 LS, (VYAY
oolaiwl L8 bus 6, -Sojlasl slaosls 5l o aLi
823 g s el as 5 bl jebaiedas
Al ool wl ool sl as s polde 5layj09,0
Yo sl Jlw s Sliplle s Lig sl o5
(Shahrokhnia &  Olyan-Ghiasi, 2019) Y-\
2> b g (Mohammadi, 2014) go—oxs
eSil—e talosls a3l I (Sanaee-Jahromi, 1995)
S g =S o3lasl slo Jw o Lo axl i
Sl 8,5 8 L s 5 o5l o Al o)
3o oy polie 3l y;09,0 Ll &8s o))
)‘ oolai_ul l_))_uo._:] J_:}?u o_lfo)_i.l.o.c ua?-Lw
bla plw 0 )lol &8s o gl (Ld oledlbl
6‘)_: o\.\_A] Cwdd ua.‘>Lw l_a 9 (_g)_jo)‘é_a‘ L,.,o

A dulie 14309, (5 kol Al

WA+ Jlw 45 3359,5 6ol awd OF Jgod 5,Shos g ad Wi -Y Joua
Table 3- Performance indicators in DIN (2001)

Po Pe Pe Pa JU ob
SPI OPI (Shahrokhnia & Olyan-Ghiasi, 2019) (Canal name)
0.76 P 0.69 P 0.24P 0.63P 0.75F 0.88 F (Main) Lol
0.73P 0.68P 0.30P 0.52P 0.55P 1.00G (RBPC) (9ol
0.55P 0.64P 0.27P 0.68 P 0.55P 095G (LBPC) o caows
1.08 F 0.77F 0.17F 0.42P 0.78 F 0.89F (RBSC) cuiges)l
0.78 P 0.70P 0.25P 0.56 P 0.66 P 093G (Average) ;55le

\\ld

WAk Lz g bawgie «ogd Bl g P F, G



e Dl Jrg25 3 Mot g0t (S (on) 52 9 (B2

PR V-SRI L WA B S I- FESI- N W
slopasld Jlade 5,05 e )5 awgio 4 Suop
Jlw 58 039958 6olwl i o Of Jgou o, Slee
el cwloa b osls il aid Jgoo 0 VYAY
—ao bt an A s Jlw ol [ soel cewsas IS
g Lo JUL o, Shee (g VYAY Lo ;0 sasl cws
)‘ ‘5"..\_».9 LSLQA_:O)L: o] 039 )_DL_.GM AS.._M:
S a0 o lis Lacl,w L aslas g adlhais
lmojls 5l 1599,0 (g )l &S s

W) ).) d,;lo

Lol yo 5 95 ad ooliiul o (5,503l canslio
DS e Jee B L Lad g yo o Lo g0 5
45 GVl sl JLB Voone o onas
Sl o i ol s Ol (gt (s
sl Ul as (g8 Ol o )0 5015
loojlow ol 0¥ (inl plis o o Sws by
Sl sloran by (omisly s po Of (65 0jla]

Sg oolaiwl 5 5.8 sl

et T S o, Shae sl a3 Lo T s
odnlio aas o Loz 1) WWAY Jlow jo 509,0
5 o5 ol JUI 5o i o)Ll i 055 o
035 s A ;0 Al S, 5 L JUIE Ko o
L ool JUI 5o gylal cnlss ogm op5 ol
slazol o JUE ool ols gollay 55 adlaie Sladly
5 St g5 a5 Vg omo o] sla pS0l 5 ol aSis
ol 5l ) e Al ws e ol el e Ll
920 plealy ds (e a9 0 (e 2Bl 0
el 0o La JUIS plw 5l S Lol JUIS o O
s slaJU it o ol Josos pleadly ol
Sy T B S o s 5 g a0
aon ,o ol Jogs adloe 35 Jlw ol jo .ol
el 48,8 118 (a5 odgame [0 4SSl sla JUIS
S5 o g s pipslazel Jlw oyl 3 L
2 A=E S e g bwsie s o sl sl UK
Sy g 3yl agio Ay S0j g her S 0>

Gl JUlS o o Jsm IS o, Shes slaasls

VAT Jlw 45 33995 &bl awd Of Jigod 5,Shos g ad Wi —€ Jouo
Table 4- Performance indicators in DIN (2014)
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Table 7-Average water delivery performance indicators in DIN (1993-2015)
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Extended Abstract

Introduction

Many of irrigation and drainage systems in the world have poor performance or efficiency.
Evaluation of irrigation and drainage systems may help managers to find managerial and
technical problems. Some researchers have developed evaluation indicators for quantifying the
irrigation systems characteristics. Molden and Gates (1990) extended four water delivery
performance indicators based on the adequacy, efficiency, equity and dependability of water
delivery. These water delivery performance indicators have been widely used over the world
until. now. A problem with these indicators was the final judgment about the overall
performance of the system when some of these indicators show good and the others show the
poor performance of the system. Shahrokhnia and Olyan-Ghiasi (2019) found a solution for this
problem extending an overall water delivery performance including the four previous indicators.
Water delivery performance in Doroodzan Irrigation Network has been controversy between
farmers and managers. In this study the overall water delivery performance indicators were
measured based on the previously extended indicators in Doroodzan Irrigation Network and

discussed.

Methodology

For evaluation of water delivery performance in Doroodzan Irrigation Network, the water
delivery information in four years during 1993 to 2015 were used. The overall water delivery
performance indicators which calculating based on adequacy, efficiency, equity and
dependability of water delivery, were measured and evaluated. A new water delivery
performance indicator named ‘“summation water delivery performance indicator” was also

extended in the present study and used for the evaluation of water delivery in Doroodzan
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Irrigation Network. The two overall indicators, overall water delivery performance indicator and
summation water delivery performance indicator were used and compared for evaluation of

some of the other irrigation and drainage schemes over the world.

Results and Discussion

The average of the four years measured indicators (during 1993 to 2015) for Doroodzan
irrigation and drainage network showed that the adequacy of water delivery was about 0.79
which was categorized as poor, also was near the border value 0.80. The efficiency of water
delivery was equal to 0.85 which is exactly the border value between fair and good category.
The equity and dependability of water delivery were equal to 0.43 and 0.30, respectively, both
stood on the poor class of performance. Therefore, the overall water delivery performance
indicator and summation water delivery performance were equal to 0.73 and 0.91 which stay on
the poor class of performance. It can be concluded that the overall performance of water
delivery in Doroodzan irrigation network had been poor during past 22 years period of study.
The overall water delivery performance indicator in related four main canals MC, RBPC, LBPC
and RBSC were about 0.74, 0.75, 0.67 and 0.73, respectively. The summation water delivery
performances of thosefour main canals were 0.95, 1.01, 0.69 and 0.90, respectively. The amount
of overall and summation water delivery performance indicators in the main canals of the
system showed that the main canals MC, RBPC, LBPC and RBSC also stay on the poor class of

performance for the studied time period.

Conclusions

The four major water delivery performance indicators adequacy, efficiency, equity and
dependability have been successfully used for the evaluation of irrigation and drainage
networks, worldwide. However, they are some separate indicators and shall be used together for
the better evaluation of the systems and related judgments. The recently developed indicator
(overall water delivery performance indicator) and the new indicator developed in the present
study (summation water delivery performance indicator) which are based on combination of
adequacy, efficiency, equity and dependability, were used for overall evaluation of Doroodzan
irrigation network and some others over the world. Doroodzan irrigation network and the four
related main canals stood on poor category of performance over past 22 years period of study.
The variation range of summation water delivery performance indicator is zero to 2 which is
wider than the variation range of overall water delivery performance indicator (zero to 1).
Therefore, the summation water delivery performance indicator can be better than the overall

water delivery performance indicator to compare the irrigation systems that have little
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performance differences. The summation water delivery performance indicator is simpler than

the overall water delivery performance indicator in shape and calculation.

Keywords: Adequacy of Water Delivery, Dependability of Water Delivery, Efficiency of Water Delivery,
Equity of Water Delivery, Irrigation Performance Indicator
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