\ ﬁ Irrigation Sciences and Engineering (JISE) D

Vol. 45, No. 4, winter 2023, p117-130
Shahid Chamran - .
University of Alrvaz Journal homepage: https://jise.scu.ac.ir

EXTENDED ABSTRACT

Approach evaluation of the role of Dry lands development in water
management optimization and planning

H. Nasseri Nejad !, A.M. Akhond — Ali?, M.R. Sharifi**and A. Haghizadeh*

1- Master of Science in Water Resources Engineering, Faculty of Water Engineering, Shahid Chamran University of Ahvaz.

2- Professor of Hydrology and Water Resources, Faculty of Water Engineering, Shahid Chamran University of Ahvaz.

3- Corresponding Author, Associate Professor, Department of Hydrology and Water Resources, Faculty of Water Engineering, Shahid
Chamran University of Ahvaz. ( (msharifi@scu.ac.ir).

4- Associate Professor, Department of Agricultural and Natural Resources, Lorestan University.

ARTICLE INFO TO CITE THIS ARTICLE:

Artlcle history: Nasseri Nejad, H., Akhond Ali, A. M., Sharifi, M. R.,

Received: 19 September 2018 Haghizadeh, A. (2023). 'Approach evaluation of the role

Revised: 20 February 2019 of Dry lands development in water management

Accepted: 24 February 2019 optimization and planning', Irrigation Sciences and
Engineering, 45(4), pp. 117-130. doi:

Keywords: 10.22055/jise.2019.17207.1787.

Limitation of Water Resources,
Storage of Soil Moisture, Change
cropping pattern.

Introduction

The growing population and, consequently, the need to produce crops on the one hand and the
limitation of water resources as an important factor in agricultural production have led to the
intensification of the problem of dehydration in many parts of the world, including Iran. Therefore, a
balance between water resource constraints and agricultural development is essential. In this regard,
the International Water Management Organization (IMO) has estimated in its comprehensive
assessment that water management in agriculture in rainforests could lead to a 75% increase in global
food products (Di Dono, 2009). Therefore, agricultural development through the development of dry
land areas can be considered as a logical solution in the context of the water crisis (Akhavan et al.
2013).

Methodology

In this study, in order to plan and optimize the management of water resources through land
development, we proposed a method based on surveying the areas that are susceptible and
consequently reducing the uncertainty of farming. So, using SWAT hydrologic model, we evaluated
the time and location of soil moisture storage in order to determine the susceptible areas of rainfed
farming in the sub basins of Khorramabad Basin. Required data for implementation of the model
include maps, land use, elevation digital, soil map, climatic and hydrometric information. The weather
information required for this model includes daily rainfall, minimum and maximum temperature,
relative humidity, solar radiation, wind speed, and medium long-term reagents for the synoptic station.
For this purpose, 6 rain-gauge stations, 3 thermometer stations and 1 synoptic station were used for a
period of 14 years (2002-2005). In this research, management was used such as the date of beginning
and end of cultivation, fertilization rate, type of irrigation system, irrigation time, water requirement,
irrigation water harvesting source and cropping pattern for cropping. After the initial implementation
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of the model in the ArcSWAT software, calibration and validation of the model in the SWAT-CUP
software were performed using the SUFI2 algorithm. For this purpose, at first, 22 parameters were
selected along with their initial values... The choice of these parameters was based on the study
(Faramarzi et al 2009). For each replication, 500 simulations were considered. In the next step,
observations were made for the calibration period of 2011- 2005 monthly. Since the calibration of the
model is based on the discharge observations of the basin outlet, the outlet of the basin, the Aquifer
station, was introduced to the SWAT-CUP software. In this research, the coefficients NS and R? were
used to evaluate the model's efficiency in runoff simulation at the basin outlet.

Results and Discusspn

Based on the results, annual soil moisture content was classified in five classes. The lowest amount
of soil moisture storage in sub-basin No. 13 is estimated and its maximum value is estimated in basins
2,4,8,10and 15. Despite the fact that all the parameters of the climate affect the growth and production
of crops. Seasonal and spatial distribution of annual precipitation is the most important climate variable
in planting two wheat and barley crops (Rastegar, 1992). Given that the minimum moisture content for
these two products is 300 mm of rainfall during the growth period (Behnia. 1997). These two products
can be grown in all sub-basins. But due to the slope limiting factor of more than 20% in agriculture,
these products under sub basins 23, 22, 13, 6, 1 are not suitable for the cultivation of these two products.
Due to the water requirement of different crops, crops of beans, chickpeas, lentils and maize can be
grown in all sub-basins of this basin, especially sub-basins in the northern part of the basin, which
account for more than atmospheric precipitation in the spring. Data was cultivated in rain fed. In this
regard, the results of the soil texture grading and the characteristics of the soil do not constrain the use
of land, and only the percentage of gradient in some of the sub-basins prevents the ease of working in
the field and eventually the dumping of this The region is influential. Based on the results, the
Khorramabad catchment area has good moisture storage potential, which makes it possible to cultivate
some crops in dry land. Given the limited water resources and the ability to substitute blue crops for
wheat, barley, pea and lentil, rainfed farming could save 153/61 million cubic meters of water in water
used by the agricultural sector of the basin. This saving amount is presented in Table (1). In this basin,
harvesting groundwater resources for the cultivation of water plants such as alfalfa, watermelon, apple
and rice has led to a drop in the level of the central aqueduct of Kamalwand and Central. Therefore,
by reviewing these changes, the best model should be selected, which is proportional to the increase in
water productivity. In the two central plains and Kamalwand, 17900 hectares of land are allocated to
the cultivation of water plants. In order to cultivate these products in a crop, 117/68 million cubic
meters of groundwater resources are harvested. Based on the results of this study, it is possible to
change the cropping pattern of susceptible crops and eliminate water products totaling 271/29 million
cubic meters of water saving in agricultural crops. The results are presented in Table (2).

Table 1- Consumption of water from water conversion to dry land

product type water area (ha) Water requirement (m3/ha) Total water consumption (mm?g)
Wheat 47216 2190 103/40

barley 24917 1560 38/87

Pea 2000 2680 5/36

Lentils 2000 2680 5/98

Total 76333 9110 153/61
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Table2- Consumption of water consumed by removing products with high water requirements

product type water area (ha) Water requirement (m®/ha) Total water consumption (mm?g)

Alfalfa 8200 7980 65/43

Watermelon 4500 5230 23/53

Potato 2800 6420 17/97

Rough Rice 2400 4480 10/75

Total 17900 24110 117/68
Conclusions

Spatial and temporal distribution The soil moisture storage potential resulting from annual rainfall
in the study area is such that it can be used to provide water for dry farming of wheat, barley, peas and
lentils. Thus, with the replacement of 76323 hectares of land with rainwater, 153.61 million cubic
meters are expected to be expected to save on agricultural water consumption in the catchment area. It
is also suggested that in two central plains and Kamalwand with a total area of 17,900 hectares, water
products including alfalfa, watermelon, potatoes and rice, with high economic value crops and low
water requirements, including saffron, medicinal plants and Mustache, to be replacedReferences. In
this way, it is anticipated that by replacing the crop with rain and changing the cropping pattern and
eliminating water supplies, as mentioned, a total of 217.29 million cubic meters will be saved in
irrigation water of the study area.
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Table 1- The position and type of station used (Regional Water Company of Lorestan)

Statin name Type of Station High (m) Latitude Longitude
Khorramabad Synoptic 1287 3711610 255484
Cham anjir Rain gauge - Thermometer 1140 3703432 244227
Horro - Dehno Rain gauge 1800 3709142 293932
Horro - Kakareza Rain gauge 1550 3734680 245846
Sarab — seyed Ali Rain gauge 1530 3742034 241409
Kahman Rain gauge - Thermometer 1720 3775580 245842
Doab veiseiyan Hydrometri 946 3709851 220228
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Table 2- Information and need the water crops of khorramabad city (Agricultural jihad of lorestan)

Product type Planting area (ha) Planting date Harvest date Waterequirement
Water area Dray area (m*/ha)
Wheat 47216 113175 12 october 20 June 2190
Barley 24917 64962 12 october 1560
Pea 2000 22357 10 march 20 June 2680
Lentils 2200 6700 10 march 20 June 2680
Potato 2800 - 8 april 30 may 6420
Alfalfa 8200 - 30 march 20 october 7980
Watermelon 4500 - 30 april 1 Septamber 5230
Rough Rice 2400 - 10 may 10 Septamber 4480
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Table 3- The parameters for evaluating the performance of SWAT model

process R-Factor P-Factor R? NS
Calibration 0.75 0.44 0.86 0.85
Validation 0.85 0.84 0.79 0.75
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Fig. 1- Time series of simulated output current of the river khorramabd at the stage of calibration
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Fig. 2- Time series of simulated output current of the river khorramabd at the stage of validation
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Table 4 - Results the average parameters of the hydrological catchment khorramabad

\Y#

Soil textures Slop  Evapotranspiration Soil Sub Soil textures Slope  Evapotranspiration Soil Sub

(%) (mm) moisture  basin (%) (mm) moisture  basin

(mm) (mm)

Sandy Loam 17 620 549 17 Sandy Clay Loam 22 530 510 1
Sandy Loam 23 740 522 18 Sandy Clay Loam 28 548 590 2
Clay 37 580 530 19 Sandy Clay Loam 20 550 545 3
Sandy Loam 17 620 560 20 Sandy Loam 16 598 600 4
Sandy Clay Loam 24 740 476 21 Sandy Clay Loam 22 640 560 5
Sandy Clay Loam 16 630 551 22 Sandy Clay Loam 39 510 425 6
Sandy Clay Loam, Sandy Loam 17 745 548 23 Sandy Clay Loam, Sandy Loam 14 620 562 7
Sandy Loam, Clay Loam 12 739 530 24 Sandy Clay Loam 11 540 600 8
Sandy Loam, Clay Loam 19 750 538 25 Sandy Loam 15 630 570 9
Sandy Loam 15 743 531 26 Sandy Loam 20 700 599 10
Sandy Clay Loam 17 725 510 27  Sandy Clay Loam, Sandy Loam 20 602 480 11
Sandy Clay Loam 22 690 514 28 Sandy Clay Loam 41 540 473 12
22 694 529 29 Clay 34 500 420 13
Sandy Clay Loam 31 651 425 30 Sandy Loam, Clay Loam 18 520 548 14
Sandy Clay Loam 30 747 536 31 Sandy Loam 15 600 598 15
- - - - - Sandy Loam, Clay 22 680 534 16
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Table 5. Consumption of water from water conversion to dry land

product type water area (ha) Water requirement (m3/ha) Total water consumption (mm®)
Wheat 47216 2190 103/40

barley 24917 1560 38/87

Pea 2000 2680 5/36

Lentils 2000 2680 5/98

Total 76333 9110 153/61

(NETWAT 3 331p 3 Ol yf ($359L8” 3lgz>) Yb 2T b5 b O e Bio 3 fol> (29546 yo -1 S
Table 6 - Consumption of water consumed by removing products with high water requirements

product type water area (ha) Water requirement (m3/ha) Total water consumption (mm3)
Alfalfa 8200 7980 65/43
Watermelon 4500 5230 23/53
Potato 2800 6420 17/97
Rough Rice 2400 4480 10/75
Total 17900 24110 117/68
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