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Figure 1) Development and simulation units in Doroudzan Network
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Table 1) Soil properties for main soil series in Doroudzan irrigation and drainage network, Fars Province, Iran

Soil Series layer (cm) texture C(%) Si(%) Pb(kg/m® organic carbon (%) EC (ds/m)
Beyzad 0-35 cL 37 40 1.49 0.75 1.02
35< sic 48 44 1.48 074 1.08
. 0-50 sicL 37 47 124 071 124
Takht-e-Jamshid 50< sic 49 41 1.44 0.80 2.20
Marvdasht 0-35 SicL 34 51 136 1.38 134
arvoas 35< sic 43 47 1.49 0.90 122
Kooshkak 0-30 cL 32 46 143 1.8 2.05
ooshika 30< cL 29 42 151 0.96 0.87
K 0-30 SicL 33 55 133 113 178
or 30< C 60 33 150 1.09 178
Ramjerd 0-30 SiCL 36 45 135 152 137
30< sicL 35 52 173 111 113
0-30 SiC 29 49 134 0.47 103
Jahan Abad 30< C 62 33 1.40 0.74 1.10
Hesam Abad 0-30 cL 29 43 132 103 0.92
30< cL 35 44 153 0.69 118
Karbal 0-30 SicL 34 59 113 148 12.48
30< c 63 29 133 1.09 10.76

Sk plilojlas S xSl oylis ECe (Il sl5e 4055 0C (5,8l Jr pb o L e Si e, C
C: Clay, Si: Silt, L: Loam, pb: bulk density, OC: Organic matter Content, EC: Electrical Conductivity
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? coefficient of determination (R?)
* Root Mean Square Error (RMSE)
* Standard deviation (SD)

> Maximum Error (ME)

° Modeling Efficiency (EF)
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Table 2) Calibrated soil hydraulic parameters of main soil series in Doroudzan network, Fars Province, Iran

[Solseres —— layerCm) _ osmiom) _ or@miom)  Ks@md) _alom 30 00 |

Beyzad 0-35 0.42 0.01 231 0.03 -3.79 113
35< 0.44 0.01 58 0.02 -3.65 1.08

) 0-50 0.50 0.01 394 0.02 231 117
Takht-e-Jamshid 50< 0.45 0.01 6.2 0.02 344 1.08
Marvdasht 0-35 0.46 0.01 219 0.03 331 115
35< 0.43 0.01 7.0 0.02 -3.89 1.09

Koosalk 0-30 0.44 0.01 23 0.03 3.58 115
30< 0.42 0.01 147 0.03 -3.66 113

cor 0-30 0.47 0.01 216 0.02 2.96 116
30< 0.44 0.01 23 0.01 -3.61 1.06

Ramjerd 0-30 0.46 0.01 277 0.03 3.47 114
30< 0.35 0.01 43 0.01 477 1.08

“ahan Abag 0-30 0.47 0.01 306 0.03 2.20 1.19
30< 0.48 0.01 3.0 0.01 -2.07 1.07

osam Abad 0-30 0.47 0.01 208 0.03 2.88 118
30< 0.42 0.01 10.7 0.03 -3.74 1.11

arbal 0-30 053 0.01 311 0.02 218 118
30< 0.50 0.01 34 0.01 -1.62 1.08

;5’)"5 g_,\.ifpk) Ji.:: 6LAJ2A‘)L_:'H sa ‘Cl.wﬁl v_g.:j)).,\:.& C,\._:“JAKS S sile ‘55\;‘5 CL.::\ C,\.:_,Jé)er )es
Os&Or: Saturated & Residual water content, Ks: Saturated conductivity, a&n: Empirical shape factor, A: Empirical coefficient

P 4k s o il s (ALS sla et ls olie (F Jpur

Table 3) Main crop parameters of the detailed crop growth module

Temperature sum from emergence to anthesis, TSUMEA (-C) 1225
Temperature sum from anthesis to maturity, TSUMAM (-C) 980
Specific leaf area, Sia 0.0018
Maximum relative increase in LAl (m¥m?day) 0.008
Light use efficiency, EFF (Kg CO/J) 0.47
Maximum CO; assimilation rate, Amax (Kg/ha.hr) 48.07

b‘ﬁ' gu,.ul.é 03393 4‘.«5 BL) (JL‘&ﬁ BE 03) r-&g :ﬂq& ol (5J.L“‘4‘.'."“:' 9 odalin ﬁb&a (f JJJ?

Table 4) Observed and simulated wheat yield (t/ha)in Doroudzan network, Fard Province, Iran

1 6.7 7.9 17.9 5.6 52 -7.1 43 4.5 4.7
2 6.3 7.9 25.4 5.2 55 5.8 3.3 3.9 18.2
3 5.6 53 5.4 4.7 5.3 12.8 3.4 4.0 17.6
4 55 7.0 27.3 41 44 7.3 2.7 35 29.6
5 41 35 -14.6 3.0 2.7 -10.0 1.7 15 -11.8
6 4.7 3.3 -29.8 4.1 3.3 -19.5 2.1 1.8 -14.3
total 55 5.8 3.5 45 44 -1.8 2.9 3.2 7.3

Sl b 033958 &K 5o ‘:.x.f s Shes gilwand ;3 SWAP Joe sbjyl 6l sobel s asls palie (0 Jgds

Table 5) Statistical parameters for evaluating of SWAP for wheat yield simulation in Doroudzan network, Fars, Iran

(Cimaicyar wwwe o we o e |

Wet 0.85 1.20 0.89 1.60 -0.06 0.84
Normal 0.81 0.49 0.83 0.75 0.01 0.85
Dry 0.90 0.53 0.84 0.80 -0.33 0.80
Average 0.83 0.81 1.78 1.60 -0.05 0.84
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Table 6) Average computed water balance components by SWAP for wheat in Droudzan network, Fars, Iran

water balance components (cm)

Year

P 1 ET. R Dy AW
2000-2001 175 37.1 43.9 0.0 -19.2 -8.6
2001-2002 43.0 514 52.6 0.8 -304 10.5
2002-2003 414 48.9 454 0.0 -32.3 12.5
2003-2004 45.5 50.9 44.8 15 -33.0 17.1
2004-2005 49.1 50.3 50.6 0.0 -33.9 149
2005-2006 42.0 48.7 425 11 -29.5 17.6
2006-2007 47.3 45.9 41.9 29 -313 17.2
2007-2008 22.9 45.1 43.0 0.5 -17.9 6.6
2008-2009 20.8 43.8 40.5 49 -15.9 34
2009-2010 25.6 40.1 42.7 0.0 -28.3 -5.3
Average 355 46.2 44.8 1.2 -27.2 8.6

Sosbs o3 AW 5 e 358 Dy o o llsy R adls 3 m5 5 s ETa gl o Oljpe | SW,LP
P: Precipitation, I: Irrigation, ET.: Actual evapotranspiration, R: Runoff, D,: Deep percolation, AW: Water storage
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Table 7) Water productivity indicators for wheat in Doroudzan
irrigation and drainage network

Year WPer. (kglcm®) WPp (kg/cm®)
2000-2001 0.64 0.51
2001-2002 0.98 0.55
2002-2003 0.99 0.50
2003-2004 117 0.54
2004-2005 1.08 0.55
2005-2006 114 0.54
2006-2007 1.39 0.63
2007-2008 1.16 0.73
2008-2009 1.09 0.68
2009-2010 1.05 0.69
Average 1.07 0.59
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Figure 2) Mean of actual evaporation (Eact) and transpiration (Tact) of wheat in Droudzan network, Fars, Iran
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Figure 3) WP,,p and water use for wheat in 2000-2010 at Doroudzan network, Fars, Iran
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Abstract Irrigation management, water use efficiency determination and Keywords

provision of efficient solutions for increasing of limited water resources & agrohydrology
productivity are based on accurate estimation of crop yield and actual water ~ ¢ irrigation managment
consumption which its exact measurment is very difficult without proper : SSIVn\]/uAIIaDtIr?]r(]) del
tools. In this regard, Doroudzan irrigation and drainage network of Fars o \yater balance

Province in Iran was divided into 86 simulation units using GIS. Water
balance components and crop yield were determined in each spatial unit
during a 10-year period (2000-2010) using distributed SWAP model and
through MATLAB software programming. There was good correlation
between the observed and simulated wheat yield amounts in each simulation
unit. After validating of the model, the water balance components were
simulated by calibrated model and the average water productivity in the
Doroudzan network was estimated. The results showed despite decrement in
water use in the network, water productivity has been increased means that
higher yield can be produced by water managenment. Estimating of water
balance components and yield production in the network, especially in
crisis situations and water deficit condition can be used for agricultural water
management evaluation and finding ways to increase water use efficiency.
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