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The present research deals with increasing agricultural water productivity in
Tajen basin of Mazandaran province by using optimal allocation. In the
current research, to find the most optimal allocation of water from the
available water sources in the study area, the optimization method with genetic
algorithm with non-superior ranking was used and SWMM model was used to
estimate the runoff resulting from precipitation. Since the model of optimal
allocation of water resources is multi-objective and has more than one optimal
response, none of which is superior to the other, and the appropriate response
is selected based on the management conditions, three responses were selected
from the optimal responses in the form of three scenarios to be compared with
the current conditions of water allocation. The results showed that the
optimization of water allocation caused an increase in agricultural water
productivity by 76 percent for citrus fruits, 47 percent for rice, 60 percent for
oilseeds, 59 percent for corn, 6°percent for wheat, 77 percent for vegetables
and 76 percent for cotton for the third scenario. which is a desert scenario.
Also, the economic profit has increased by 33 percent on average. According
to the results, wheat products, vegetables and oilseeds after rice and citrus
have the highest production and yield compared to other products in the study
area. The optimal cultivated area for these products is equal to 3200, 2700,
5523 hectares, respectively. By optimizing the allocation of water resources
while saving significant water consumption, the production product per water
consumption as well as the economic profit can be increased depending on the
chosen solution.
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Figure 1. Geographical location of Tajen watershed



VFF 090 o lass ot ylg 0,490 o sylol 9 of o pto £y

L5, o WYY o o bye (sl yimgh 5l odalcwssdy cleMbl ¢ )bl ¢ o0 aSud e Cumsy (owyp b,

Canwl 0435 001 5 (V) Jgdo 0 ¥ guasno jl Juols (650 500 (o 9 (3bai8l dguw e b

Table 1. Current state of Tajen network

Crops Economic profit (million Rials) Productivity (kg/m®)
Citrus 1290660 0.5
Rice 1879493 05
Oil Seeds 270600 0.9
Maize 32000 0.7
Wheat 1191860 0.67
Vegetables 262200 1.9
Cotton 15500 0.7
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Figure 2. Hydrograph of Tajen basin outflow during the return period of five years
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Table 2. Amount of water consumed by products in different situations (cubic meters per hectare)

Citrus Rice Oil Seeds Maize Wheat Vegetables Cotton
Scenario 1 7467 13427 5083 2680 1666 2716 3638
Scenario 2 7467 13427 4625 2439 1503 2716 3516
Scenario 3 7467 13427 4829 2546 1666 2716 3559
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Table 3. The amount of physical efficiency index in current conditions and optimal conditions

Crops Current allocation (kg/m®) Optimal allocation (kg/m°)
Citrus 0.9 211
Rice 0.95 2.95
Oil Seeds 0.9 2.67
Maize 0.7 1.7
Wheat 0.67 1.86
Vegetables 0.8 3.1
Cotton 0.7 2.25
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Table 4. Comparison of cultivated area under current and optimal conditions
Crops Current cultivation (Hectare)  Optimal cultivation (Hectare)

Citrus 13075 13075
Rice 25088 25088
Oil Seeds 4605 5523
Maize 370 250

Wheat 2612 3200
Vegetables 1226 2700

Cotton 836 650
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Table 5. Comparison of economic profit of products under current and optimal conditions

Crops Current profit (million rials) Optimal profit (million rials)

Citrus 1290660 1935990
Rice 1879493 2819240
Oil Seeds 270600 405900
Maize 32000 48000

Wheat 1191860 1787790
Vegetables 262200 393300
Cotton 15500 23300
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