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Extended Abstract

Introduction

Irrigation decision support systems (IDSS) are among the approaches considered a tool in complex decision-making
for water resource managers due to the enormous development of computer systems. Modernizing at different levels
of water consumption can significantly increase water productivity indicators. Performing these conditions requires
technological changes. The primary pillar of any IDSS system is its ability to adapt to environmental changes. This
process allows the prediction model to compare predicted values with actual results and adjust automatically. IDSS
systems for designing cropping patterns and optimal irrigation programs have the critical capabilities to control and
manage optimal irrigation on large levels and water rights. These systems suggest the optimal cultivation pattern and
dynamically provide the water consumption optimization schedule. According to previous studies, the most critical
challenge of irrigation management is the limited amount of available water, which leads to the complexity of the
optimal use of agricultural water in real conditions. One of the most important strategies to save Lake Urmia is to
take necessary measures to reduce water consumption in the agricultural sector. One of the primary solutions to
reduce water consumption in the agriculture sector is to decrease the loss of valuable and non-useful uses of
agricultural water through the improvement of irrigation management. For this purpose, in the present study, the
details of the adaptability of a developed IDSS system to improve irrigation management with the conditions of
irrigation and drainage network, water and soil resources, climate, and vegetation in Mahabad Plain have been
discussed.

Materials and Methods

To evaluate the IDSS, the downstream farms of the Mahabad irrigation and drainage network located southeast of Lake Urmia
were selected. The Mahabad irrigation and drainage network consists of a diversion dam, two main canals, 11 2nd-grade canals,
69 main drains, and 10 water pumping stations. Four sites from the Mahabad irrigation and drainage network were chosen as
selected sites. In each site, 20 farms were considered for monitoring the IDSS. The rest of the farms were under the control of
the farmer, and only optimal irrigation programs were provided to the farmer by the IDSS. The general framework of the IDSS
has been developed to achieve the goal of optimal management of water consumption in agriculture, taking into account the
time and amount of water availability using international methods. The IDSS provides the optimal irrigation schedule for the
cropping pattern in the farm by using online information on agricultural meteorology, water access conditions of the farm, soil,
and crop characteristics, and the type of irrigation system used in the farm. The IDSS can suggest the optimal cropping pattern
for farm conditions. During the crop growth period, the farmer can introduce farm events as feedback to the system. In this
situation, IDSS simulates new scenarios according to the existing situation in the farm and represents the new optimal irrigation
schedule for the next few days.

Results and Discussion

To adapt the IDSS for irrigation planning the physicochemical characteristics of soil and water, water right, soil
texture, crop characteristics, and etc. were considered. It is possible to update soil and water resource details during
the growing season in the system. The information on irrigation systems can be loaded separately in the IDSS.
According to the uploaded details, the optimal irrigation schedule was designed. IDSS takes advantage of seven-
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day agricultural meteorological forecasts, which leads to the maximum use of rainfall in the region and a proper
matching between the provided irrigation schedule and the forecast of meteorological information in the coming
days. To adapt the IDSS for irrigation planning the physicochemical characteristics of soil and water, water right,
soil texture, etc. were considered. The virtual agricultural meteorological station launched by 1DSS estimated the
minimum temperature, maximum temperature, and sunshine hours with a good degree and relative humidity with
a very good degree compared to the regional synoptic station data. Based on statistical indicators, the performance
of IDSS for simulating volumetric soil moisture is evaluated as good to very good. Also, IDSS is adapted to the
social conditions, the agricultural structure of the study area, and the knowledge level of farmers.

Conclusion

IDSS has up-to-date simulations and is suitable for providing an optimal irrigation schedule within the study area.
Determining the effectiveness of IDSS in water consumption showed that the irrigation schedule provided by IDSS
reduced the water consumption in the area. In farms that are under the basin irrigation system, the use of irrigation
planning provided by IDSS has resulted in an average increase of 13.5% in water consumption and 8.6% in crop
yield. The reason for the increase in water requirements in the basin irrigation systems is the high advance time in
the farms under monitoring, and to meet the water requirments at the end of the irrigation farms, IDSS has
inevitably increased the water consumption. The use of irrigation planning provided by IDSS has been able to
reduce water consumption by 41% and 14% and increase the crop yield by 10.3% and 8.6% respectively in farms
under drip and sprinkler irrigation systems. Therefore, the potential application of IDSS as an irrigation
consultation and the degree to which this system has improved the irrigation management of agricultural farms
can be used in most areas of the Lake Urmia basin. Next, it is suggested that IDSS be evaluated for other areas and
crop yields, emphasizing the application of IDSS in humid and semi-humid climates.
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Figure 1- General area, irrigation channels, and water delivery points in the Mahabad irrigation and drainage network
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Figure 2- Observation wells of Mahabad plain
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Table 4- Location of observation wells in Mahabad plain
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Table 5- Cultivation pattern and irrigation system type
used in the farms under study

S e g9 cuiS oS
L;lo )la_e D o
e 4y
S5 Byl
Sht P
5 B0
5 B0
Sht s
S5 pas

Wimgk plsl 590 Jgb 13 il £)lje Cupde 5 L]
593 IDSS Lawgs oad 4l gylul &g asliy b gllao LIS

aibaio b )3 byt b g asyie VA &S Cunl Jb 3 ()l

ok gl Joe G saskis -Y-Y
(sloligy Jols oblgo (3505 5 )l 8§ eilate o
slaailais olgieds Syl g S h g axlind zlel g
Sliwgy bis bl gbadihio oyl s Cbwl Coe
90 s 550 sliwgy dw 5 Cuwl oyley cuiS gy guSaw gy
Yo oolaw dalaie po > Wgd oo Jold 1) 050l g0yl cuti S
o ol J b a8 e > Ghaggy ploxil gl L g as) e
ol Sl g lie ey adlate pa 3 EL L 4 je 9
3.2l IDSS  isu il aals g o555l b s Gl
o2 22 S Caghy ol L5 390 ML sl g3
@l Jdos g () S Jgmae 3 Slos 5 (a0 O
3 Sy—ae Ol gz A5 (6 Sel6l YL ds L IDSS
pold g o )5S Lanwgs iy (55 g (holab slacs)l]
A5 b Ly sy & S ashy b (s Sl WSC
Cod deyie s sl g law g danl > et aw Blas 8,8



1\

e o) 9 Eoll lens e Sy Arugd

3l 1) Hlpread leMbl Llse Sl 9 5 cos
5y aiap cudS (6651 Cowl (18 IDSS Laad o 148 55 0 400
SIS o8 08,195 b 3 a3 ey 3o Ll sl
s B il as 50 30 glanlis ) Wlgny 5)aliS a8 515 deng
Syge 5 5 olS 4 e)ly Oilud (ol] FU L celo
6o 3> s 4565 s cilobis (golpiius S (6ol 5 olaiul
hyro dilolis 4y 5y05 5l jaody |y deyie 40 0id plosl cuss
dcyie 1D dg3se Caumdy b IDSS blys cpl 0 a8
e (ilol A Aol g 03,8 (giloans |y bt slagsli
GleMb] ¥ S ans e #l)) gn slojey (gl asee

Lol b Slel g g)lje ol 3 9 992 5psliS 398 J S cow
3 CaSin 5 bS] 55 IDSS Ly (o)l A
acyie Cupde g IDSS lawgs o &l LS')L.‘:J doliy sl

Ao plml 5)5liS 355 Lags

Sl sl Blobw g2 5o ~Y-¥
Cuwd polaiods )bl Hhprens Blobo G b gl 5
s 53 b (65peliS 0 Ol Bpme dige Cupte Ban 4 O
rize Sy il odatl b ol 4y (o (e 9 ooy 578,
5 olS o us &l IDSS ol o alb el
5 =l oledMbl 5 dilaie oulil CleMbl b a5 035y ly;

dorto Ojaody IDSS 0Dgd o (gilwdiny dsyio b pde

REPS-¥Y acyie 8 Sledbl

P e S sl | Sl J)
Sl S has e | e Jles o
- Sn e | el Lol jl e
wlile 5 | P 57—

Pt g

CulS Olahd 31K 4b 4y aid 3,419 O lus Gl3ae g Fo 6

oMbl "‘:j‘a)_f' 3 _‘:__S é’iﬂ Jiwt
Gy o — sl el adly,

B ——— aolu 5l

Saks 51 B sl 4aly 349550

(Ol daliys b gl S350 33 55kl Caslia 5 6

aa = - = { ”~
e = M\
~

ik

IDSS >, Slos by 51 lod - JSU&
Figure 3- A view of the performance of the IDSS
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Figure 6- Pearson statistical distribution for long-term meteorological conditions in IDSS
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Table 7- Comparison of the water requirement of crops
during the growing season (mm)
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Figure 8- Comparison of the minimum daily temperature of Mahabad weather station with IDSS station



VEG 00 Oliio V£ T Jho o 5,lans £ 0,95 /SIS 9 o Cupiito g (550 s puds [ ]y Kod 5 gl Slins s

45
40
35
30
25 §
20
15
10
5
0
-5
-10

@ Koy @ IDSS

(42 5) ySTae slod

(590) ok

IDSS 81! b dlles (omwrlinilgd ol&iiwy ! SSTas &ljg, slod e -4 JSUS
Figure 9- Comparison of the maximum daily temperature of Mahabad weather station with IDSS station
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Figure 10- Comparison of daily relative humidity of Mahabad weather station with IDSS station
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Figure 11- Comparison of daily sunshine of Mahabad weather station with IDSS station
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Table 8- Evaluation of the statistical indicators of Mahabad synoptic weather station data with IDSS data
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