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Extended abstract

Introduction

The availability of water for agriculture is of great importance, and despite the water crisis that is becoming
more severe every year, both quantitatively and qualitatively, this issue should be seriously considered. Water
resources include surface and groundwater, which are qualitatively more at risk, therefore, in order to
preserve them, the sources of pollution must be known and appropriate solutions must be provided to prevent
or eliminate these pollutions.

Materials and methods

In this research, phosphate transfer cycle in Zanjanrood Watershed has been simulated using SWAT model.
For calibration and validation, SWAT-CUP software and measured values of average monthly current
intensity at Sarcham hydrometric station between (1996-2013) were used and 26 sensitive parameters were
selected for sensitivity analysis. There are three options for irrigation method, three options for fertilizer
application and two combined options. In order to analyze the uncertainty of the indicators p-factor and r-
factor and to analyze the quality of the model results, two indices of coefficient of determination (R?) and
nash-sutcliffe coefficient (NS) have been used.

Results and discussion

In the monthly runoff calibration stage, at the output of the field, the coefficients of r-factor, p-factor, R%, NS
were 0.27, 0.11, 0.83 and 0.53, respectively, and in the validation stage were 0.60, 0.18, 0.73 and 0.53,
respectively. The results showed that with increasing the level of pressurized irrigation, the amount of
phosphate contamination at the outlet of the basin did not change significantly. Regarding the amount of
fertilizer, the 50% reduction in the consumption of phosphate fertilizers has reduced the amount of phosphate
entering the Zanjanrud River by 19.2%. On the other hand, a 50% increase in the use of fertilizers has
increased the input phosphate by 17.7%.

Conclusion

The results showed the proper performance of the SWAT model and its ability in the mentioned simulation.
Also, by changing the surface irrigation method to subsurface and increasing the irrigation efficiency, there is
no significant change in the average amount of phosphate output from the basin. On the other hand, by
reducing the amount of fertilizer and preventing improper fertilization by farmers, pollution of surface and
groundwater resources can be greatly prevented.
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Table 2. The amounts of phosphate fertilizers used in irrigated fields for the dominant cultivation pattern of Zanjanroud Watershed

Croppin Phosphate Annual Irrication
Crop type pPINg Planting date Harvest date fertilizer irrigation depth . &
percentage Co interval (day)
application (kg) (mm)
Alfalfa 47 April 4 September 21 150 1790 10
Wheat 28 October 7 150 890 10
Onion 13 March 25 150 910 6
Barley 12 September 23 150 570 14
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Fig. 4. The concept of uncertainty in SUFI2 algorithm
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Table 3. Results of sensitivity analysis and calibration of SWAT model parameters

Rank Parameter Definition Initial Final Optimum P r-factor
range value value factor
1 R CN2.mgt SCS curve number -0.3-0.3 0.04-0.12 0.05 0 -13.38
2 R—SO]:)—IBD(")‘S Wet bulk density in each layer _%?55— _0()'?155—_ -0.23 0 3
3 V__ESCO.hru Correction factor of soil evaporation 0.0-1.1 0.11-0.38 0.37 0.05 -1.98
4 V_ USLE P.mgt Coefficient factor of land use equation 0.0-1.0 0.51-0.62 0.55 0.06 -1.88
5 V—RC;];G—DP' Lower layer penetration coefficient 0.0-1.0 0.0-0.06 0.02 0.07 1.85
6 R—SO)LS—O‘?WC(“ Water in any soil layer 0303 -04-03 04 007  -181
7 V*AII;P:CA*BN Alpha coefficient stream base to save 0.0-1.0 0.41-0.57 0.54 0.11 -1.63
g R SOLALBL) Soil albido coefficient 0304 030:043 038 014 15
9 V*RE\;APMN'E Depth of water threshold in groundwater table 0-500 158-200 171.83 0.18 1.35
10 V__CH_N2.rte Manning coefficient for the main channel _%031 - 0.16-0.23 0.18 0.2 1.28
11 R__SOL_K(..).sol Hydraulic conductivity of saturated soil -0.3-0.3 0.11-0.38 0.3 0.26 -1.13
12 V__ OV_N.hru Manning coefficient for flood plains 0.01-30 26-30 27.59 0.33 -0.98
13 R—USIE)];:—K(")'S Soil erosion coefficient 0.0-0.7 0.16-0.27 0.18 0.4 0.84
14 V__SMFMN.bsn Minimum snow melt factor during the year 0-20 14-18 16.03 0.4 -0.84
15 V__SFTMP.bsn Snow threshold temperature -20-20 -1.8-6.8 4.41 0.47 0.73
16 V*ng*v]; EVAP. Groundwater coefficient 0.02-0.2  0.10-0.13 0.12 0.48 -0.7
17 V__ALPHA BF.  Alpha factor in returnmg the mainstream flow to 0.0-1.0 0.51-0.64 0.54 049 07
gw the main stream
18 V—SH‘@LLST'g Primary water depth in the groundwater table 0-5000 1118?)(2)_ 1737.69 0.5 -0.68
19 V__TIMP.bsn Late snow temperature 0.0-1.0 0.85-0.99 0.87 0.52 0.64
20 V__SMFMX.bsn Maximum snow melt factor during the year 0-20 0.15-2.4 1.59 0.65 0.46
21 V__ CANMX.hru Maximum surface retention 0-100 40.5-57.1 4542 0.85 0.19
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Table 3 Continued
2 V. CH K2rte Hydraulic conductivity in the main channel g(% 150220 21926 086  -0.18
23 VAALTIIME Flow time on sub-flow channel 0-180 135176 13673  0.89  0.14
24 V- SLSUBBSN. The average length of slope 10-150 93112 103.68 094  -0.08
25 V_ SPCON.bsn Maximum linear parameter of returned sediment 0.0-0.0 0.01-0.01 001 0.96 005
to the channel
2% V. SPEXP.bsn Maximum exponentlal parameter of returned 1.0-15 028079 076 097 0.04
sediment to the channel
67;;“)[._..‘;.:] 9 ‘57.:.;...;|5 Lg.’l-lj)‘ L;L:oua}u‘: —fJg.\q
Table 4. Evaluation and validation indicators
Parameter R? NS r-factor p-factor
Calibration 0.83 0.53 0.27 0.11
Validation 0.73 0.53 0.60 0.18
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Fig. 5. Amount between observed discharge of Sarchem station and simulated by SWAT model
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Fig. 6. Changes in phosphate output from Zanjanroud Basin in irrigation method options during the simulation period from 1996 to 2013
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Fig. 7. Changes in phosphate output from Zanjanroud basin in fertilization options during the simulation period from 1996 to 2013
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Fig. 8. Changes in phosphate output from Zanjanroud basin by changing the irrigation method and the amount of fertilizer used at the same
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