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Simulation soil water content and growth rice under irrigation management
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Tablel. Soil physical properties of the experiment field

Soil hydraulic parameters Sl S5 0 ls 2l

St Gas Sl il

Soil layer Texture o o Keat ' ¢
(cm) (cm3crm'3) (cm3csm'3 ) (emd”) (cm™) M n
0-10 clay 0.11 0.65 57.54 0.0302 0.5 1.234
10-20 clay 0.11 0.62 30.8 0.0306 0.5 1.2
20-30 clay 0.10 0.62 1.8 0.062 0.5 2.99
30-40 clay 0.09 0.62 114 0264 0.5 1.174
40-60 clay 0.1 0.6 10.4 0.0313 0.5 1.17
60-80 clay 0.11 0.64 21.4 0.0351 0.5 1.193

Skl sla 2y e 53 SWAP Joe St Glasl usb s 3lu and obel ol =Y Jsir

Table 2. Evaluation results for SWAP simulations of soil water content at depths.

Irrigation Management ol s oo e
11 12 13 14
S n  RMSE RMSE, RMSE RMSE, RMSE RMSE, RMSE RMSE,
Depth(cm)

0-30 22 0.05 5 0.022 4 0.028 5 0.028 5

40 22 0.058 6 0.062 6 0.029 6 0.035 6

50 22 0.037 4 0.016 3 0.024 5 0.023 4

60 22 0.033 3 0.02 3 0.021 4 00.23 4

70 22 0.039 4 0.018 3 0.017 3 0.019 3

SWAP s LS Gl (55l ad bl alisol =1 s

Table3. Evaluation results for SWAP simulations of crop growth variables.

IS e ISk elage S e el

bl oo te Total biomass Panicle biomass LAI
water RMSE  RMSE, EF RMSE ~ RMSE EF - pyisE RMSE, ©oF
management () n ) )
I, 528 13 0.97 148 6 0.99 0.47 55 0.97
L 501 13 0.98 224 10 0.98 0.58 79 0.98
I, 532 14 0.97 258 12 0.97 0.61 84 0.97
L 736 21 0.95 364 18 0.96 0.62 93 0.95
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. Simulated (line) and measured soil water content (#) in time in the continuous irrigation management.
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Fig. 2. Simulated (line) and measured soil water content (4) in time in the 1day after water disappearance of
pounded water irrigation management.
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Fig. 3. Simulated (line) and measured soil water content (#) in time in the 3 days after water disappearance of
pounded water irrigation management.
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Fig. 4. Simulated (line) and measured soil water content (#) in time in the 5 days after water disappearance of
pounded water irrigation management.
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Fig. 5. Simulated and measured biomass of total aboveground dry matter (A),
and panicles (0), and LAI (0) in irrigation treatment I1.

10000 7 piomass (kg ha™) 379 LAIG)
8000 -
6000 -
4000 -
2000 +
0 - , )
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 5 60 70 80 90
Day after transplant Day after transplant
(0) ISl 5 (A) U ol 5 (0) S o 2l (58 o3l (3l it pslie =11 IS
530 ) 00 e okl g e o
Fig. 6. Simulated and measured biomass of total aboveground dry matter (A),
and panicles (o), and LAI (0) in irrigation treatment 12.
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Fig. 6. Simulated and measured biomass of total aboveground dry matter (A),
and panicles (0), and LAI (0) in irrigation treatment 13.
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Fig. 8. Simulated and measured biomass of total aboveground dry matter (A),
and panicles (o), and LAI (9) in irrigation treatment 14.
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Fig. 9. The simulated and observed grain yield SWAP model.

ov


www.SID.ir

'

"...JJGEJ{GL.:?“))SG\;{}L)LSJLN%'

Reference &l S 4@

Ahmad, M.D. 2002. Estimation of net groundwater use in irrigated river basins using
geo-information teqniques: A case study in Rechna Doab, Pakistan. Ph.D. thesis
Wageningen University.160p.

Belmans, C., J.G. Wesseling and R.A. Feddes, 1983. Simulation of the water balance
of a cropped soil: SWATRE. J. Hydrol., 63: 271-286.

Boogaard, H.L., C. A. Diepen, R. P. Van Rétter, Cabrera, J.M.C.A., Laar, H.H.
van., 1998. User’s guide for the WOFOST 7.1 crop growth simulation model and
WOFOST Control Center 1.5. Technical document 52, DLO Winand Staring
Centre, Wageningen, Netherlands.

Brooks, R.H., and A.T. Corey, 1964. Hydraulic properties of porous media. Colorado
State Univ., Hydrology paper no. 3, p. 27.

Dorji, M. 2003. Integration of SWAP model and SEBAL evaluation of on farm
irrigation scheduling whit minimum field data. M.Sc thesis. ITC.

Feddes, R.A., P.J. Kowalik and H. Zaradny, 1978. Simulation of field water use and
crop yield. Simulation Monographs. Pudoc. Wageningen. 189 pp.

Gauch, H.G., J.T.G. Hwang, and G.W. Fick, 2003. Model evaluation by
comparison of model-based predictions and measured values. Agronomy Journal
95, 1442-1446.

Jhorar, R.K. Bastiaanssen, W.G.M. Feddes, R.A. Van Dam. J.C. 2002. Inversely
estimating soil hydraulic functions using evapotranspiration fluxes. Journal of
Hydrology. 258:198-213.

Kabat, P., B.J. Broek, van den and R.A. Feddes, 1992. SWACROP: A water
management and crop production simulation model. ICID Bulletin 92, vol. 41No.
2,61-84.

Kobayashi, K., and M.U. Salam, 2000. Comparing simulated and measured values
using mean squared deviation and its components. Agronomy Journal 92, 345-
352.

Mualem, Y., 1976. A new model for predicting the hydraulic conductivity of
unsaturated porous media. Water Resour. Res., 12, 513-522.

Neut, D. van der, J.C. van Dam, and R.A. Feddes, 1995. Effects of higher surface
water levels in ‘De Hoeksche Waard’. An evaluation of yield reductions of potatoes
and sugar beets at 4 drainage depths during 42 years. Report 48, Subdep. Water
Resources, Wageningen University, 69 p.

Singh, R., 2005. Water productivity analysis from field to regional scale- Integration of
crop and soil n modeling, remote sensing and geographical information. Ph.D. thesis
Wageningen University, 146 pp.

Van Dam, J.C.,. Huygen, J.G. Wesseling, R.A. Feddes, P. Kabat, P.E.V. van
Walsum, P. Groenendijk and C.A. van Diepen, 1997. Theory of SWAP version
2.0. Simulation of water flow, solute transport and plant growth in the Soil-Water-

OA


www.SID.ir

"YFA Ol Yo,led Ol (bl el 5 sl s "

Atmosphere-Plant environment. Technical Document 45. DLO Winand Staring
Centre, Wageningen.

Van Dam, J.C., and R.S. Malik (Eds.), 2003. Water productivity of irrigated crops in
Sirsa district, India. Integration of remote sensing, crop and soil models and
geographical information systems. WATPRO final report, including CD-ROM.
ISBN 90-6464-864-6. 173 pp.

Van Dam, J.C., 2000. Field-scale water flow and solute transport. SWAP model
concepts, parameter estimation, and case studies. PhD-thesis, Wageningen
University, Wageningen, The Netherlands, 167 p., English and Dutch summaries.

Van den Broek, B.J., and P. Kabat, 1995. SWACROP: dynamic simulation model of
soil water and crop yield applied to potatoes. In “Modeling and parameterization of
the Soil-Plant-Atmosphere System. A comparison of potato growth models’, P.
Kabat, B. Marshall, B.J. van den broek, J. Vos and H. van Keulen (Eds.),
Wageningen Press, p. 299-334.

Van Genuchten, M.T., and F.J. Leij, 1992. On estimating the hydraulic properties of
unsaturated soils. In ‘Indirect methods for estimating hydraulic properties of
unsaturated soils', M. Th. van Genuchten and F.J. Leij (eds.), Proc. Int. Workshop,
Riverside, California, p. 1-14.

Van Genuchten, M. Th., F.J. Leij and S.R. Yates, 1991. The RETC code for
uantifying the hydraulic functions for unsaturated soils. U.S. Salinity Laboratory,
Riverside, California.

Van Genuchten, M. Th., 1980. A closed form equation for predicting the hydraulic
conductivity of unsaturated soils. Soil Sci. Soc. Am. J., 44, 892-898.

Watermark Computing, 2005. PEST: Model Independent Parameter Estimation.
Watermark Computing, Brisbane.

Wosten, J.H.M., P.A. Finke, and M.J.W. Jansen, 1995. Comparison of class and
continuous pedotransfer functions to generate soil hydraulic characteristics.
Geoderma, 66: 227-237.

04


www.SID.ir

