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Figure 2- Sensitivity analysis of the scale efficiency of irrigation and drainage networks studied for different levels of p

0.84

0.82

08 | %
v T o078 | m "
= \N5
B2 076 | N gy

0.74

0.72

0.7

1 09 0.8 0.7 0.6 0.5 04 0.3 02 0.1
L..“L“':“ | L"a"" :
level of probability
- = £=0.2 «eepe. =01 €005 = =03

£ 9P Lgliie zolaw 43 aSwd JS wldo 21,15 Jlate Comliws Julos R g W]
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Figure 4- Shows the difference between the actual consumption of inputs and the optimal use of inputs in inefficient
networks

3 Al S5 )l (—iS2) 5 ()bl slaas s
Bi> l_: el u_.o‘ 6:——-&&-7)\) i 6999 9° u._a‘
Ll ay RDEA Jas 5l (69g,9 83l 90 oyl )lojor
9 599,59 99 u_:‘ Bi> )‘ o— 4_7‘5)9_24_: ‘u\—\_MJ)
> ‘}wl as i 9 aEoes n5>19—; (Go—dS,
Lo JU 5l 5 o L g ais olol (g,
o=l ol lis |y oS e gaa ) ol Voas o
slwools jo cowlus Jdow J—doa s Ly Joe
ﬁl_’>o| ra;..a;ﬁ 6uu)5 (Lo 9 (6999
90 =l Jol5 Bl 4 S cils amgi ool g a8l
o Oledb| 5l isn Ba > ccely Joo 51 59959
30 (699,9 0ol ,» o Jloie 580 i 0l
O Ui jo as as wnles 1)LSL seasly o)LL
58 eeplpln acul oos o)Ll o] an sems & yg0a
25—E> (§99y9 90 (ol 485 e 0 Lo flos LS

slasls

o)

IS e am byye (03059 45 peild s

Joe Iy Gy oo slaaSit )0 (595,5 slwosly
anoyls (K 85 il 9 9S o (ye—ees RDEA
Laosls |5 ol 15 635,5 &1 6,05 5L 5 con
w55 slnis nSile 0 JS
Jal, =il sl gzl 5|, RDEA Jo
Ve olaesblpacmh v ga o)) Cooga

50 0d— 0ol jan

09 Oy as gl 0 030 LABS o QL.M.: WS
SIS 5 yend laa i po Lasog,g plod (ylue 5o
basse ey ;o HLSL o LS slaaSt (e g0k
JECTOR RUPY EESRUET JC ) WOR Ry B O S R P
Sl 69959 il 4 o (39 pel—aSl 4
e o eSSl slaeslw o JUI cd - s b
g_g.’.‘)l—g ‘)—i{é ul_u a ...\_i)b Lascsls ul_._,z 49 I) 039



FV-0T Lo/ VYA 3l YT olond /Yo Wla/ oiS2 5 5 Wl g0l owiige Cliyios

5.0
4.530
4.5
4.0
3 _ 35
-
%5
Y
o 0
9 -g
& =
e
3; 2 25
kd
n g
- -
25 20
<3 <
aQ
1.5
1.0
0.2973
0.5 0.1305 0.1848 0.2099 0.1175
=S g 0.0002 0.0007 9
P - (o)
00" e Supl B Slele  meSdna s lass Slas
Sy g ) ) SRy oz S ile e dle
Covered area Flow Lenght-capacity  Sluice Maintenance  Personnel Number of  Number of
rate of channel Structure costs costs small cars  heavy vehicles

RDEA Jao b (639,9 (sWodld g 0l 031> (awass g y5g cnSibe -0 JS
Figure 5- Average weights assigned to input data with RDEA model

go—uas, L Lido (B0 ) V+) gandsd) o Coin
o ol 8l L aS 060 oo 00 o)l cillas al
(] Gl S Jl > o sldail o —oj0 (L
W0 )3V e (ligebl pae w3 4S5 bay
Jaizl a0 oo fe sgas 3l gkl oo

R

Voo Jleiolmaw jo 000 Ve dga>ay ao )0 V-
el a8l ol S ((Js—oxe DEA Jo o) a—s)o
g Gl Gl 8 L a5 000 8 et die (e izme
ol @l oo s Sl (e Glirebol pue
eob 3 Gkl aoys Vo LS5 g2y o
(P Jliz Gl sl —w) 6 e Ladle YL
ag>lge ;0 RDEA Juw YL oy 5l s8>

slasls LS Syl o i pac dli i U

o9y 3l RDEA Joas o Liel (gl

Y JSs o as acd eolai !l o LS g (g 5lwands
a2 Ve > ol 0 0e b e caal i
Lassssg 3l St 0 sl Sl gisi Ly ol
slogis il eslil Ly 015l ey 5 0dsi Loz > 5
S (gd—ds, & RDEA Jo o J—= ;| J—ol>
Al azBls y Boliar slaesls jloslawl L laa>lg
E g P =2l ol o Kool ca
Ol e co ol w > ga s e ).
20 9 a—nlio A Jgl o nas, Lo law lagunas,
Wl iy Blodail og 5 e A 2 090 0

j.. ...“.‘)._:d‘.. " . IBJ_CL:? ‘9&)0 Jd_o ‘Sf.l—ﬁ‘j-;b

La =S Q_3| .o)b 5)}_3 Q”l_f ‘:_...S.a:) P) LS)L:-.’T
Shokouhi et ) .l |LSen g 2s5—i Olallas gl

Sabouhi 2010

&) P ——2 3 ‘_,’_:‘QJA «al.,
Mardani & ) ol—s 4 s 9 (Mardani, 2017

2, Sleen (Ziaei, 2015

oy

CL_MJ 3o ‘4_394.3 6‘)_> DO (0 ul_....) & 9 p &_JjLQ.uO
Ve sga> ldal oo, E=/) gp=-/) JLoixl
e Ve slas cul ol sae ol pegas ol
Sgd—> ¢ Bolay slael Lo oo b ol oul (gu—as,



w99y (525 9 5 ol (eSS ()8 e

£=0.3

VIR IS

average of conformity percent

0.3 04 0.5 0.6 0.7 0.8 0.8 1

.‘;_}‘- Q‘j ‘Zv Cardgdone 2 «_5“.}4'

deviation probability of each constraint from its bound

Wo=al

RDEA Jua 2ias, e )3 o igo (5jlodamad 31 ool gl =1 JS5
Figure 6- The results of Monte Carlo simulation in validating the RDEA model
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Abstract

Different studies show that the performances of many irrigation and drainage networks are less than what
expected due to design and implementation defects and lack of proper management. On the other hand, the
existence of several effective factors in the performances of these networks has made their evaluation as a
complicated issue. Data Envelopment Analysis (DEA) is one of the most effective methods to evaluate
efficiency. Of course, the precise and accuracy assumption of the data has restricted the use of this model.
Therefore, in this study, Data Envelopment Analysis with conservative control parameters (RDEA) were
used to determine the technical, scale, and pure technical efficiency of 4 irrigation and drainage networks of
Great Karun with considering the uncertainty problem in the data. The results showed that at the level of 50%
probability of deviation, Gotvand and Northwest Ahwaz irrigation and drainage network with the mean score
of 1 and 0.52 have the highest and lowest efficiency, respectively. Investigating the causes of inefficiencies
in the networks showed that personnel costs and maintenance cost had the highest impact on this way, so that
the difference between actual use and the optimal level of these two inputs are 48% and 41% respectively.
Finally, to validate decision makers in using the results, validation of the method was performed by Monte
Carlo simulation. The results of this simulation indicated the ability of the RDEA model against uncertain
data.

Keywords: Monte Carlo Simulation, Performance Evaluation, Robust Data Envelopment Analysis,
Uncertainty
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