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3- Correlation Coefficient (R?)


www.sid.ir

Gl el ol ony 5T ¥ s 5 O35, 5 usbsy ¢l HYdrus-1D Jus sy Sl el
w‘eMTVJ)J}-)JQTLSJZAL;ULA\')u&?ejl:}&w)bé‘f‘yl;@bH\ijjfwbwdllzd

Silwand 5 Slaalin S 03528 5 Cusb) @l @bl b el mslis -F Jya

R’ MAE  RMSE Slaalia L i
LT S P Moo a3 s o 8 _ L. ..
B _ e e P e by Cog )y
VT A A 4 P OSro a3 (g 0 il V0 < v
/qY VexVe T Yox) e RICES iy H
' QLS s 0 S 5k8) 055 2
a8 Ak T OSro a3 (5 o il Vs i 7

355 s 3l ok w35 03545 Gl of Fr A e S 0L Y s s

Jde Slod 3,50 2 055,20 5 Casby & ol me Ol cpl il o3ls L& o9 b ol
m5 Sileand sl dae s ol agls ok sdalie nslis b op e Hydrus-1D
Gk A9 0L 5 S por) Sl ol bl 555 (s Gob SIS 53 05550 5 <l
i O sy Bl Ve 5 Ok Jowe 3 s b, cwiw 03 RMSE Jluds Y Jsus
23 USsfe moie Gl o Sl e oSl e Sl s el e gl /0T 5 /Y
Sasby polie 4 by el a5 3 S et IS e SRS /0N 5 e/ 0L (sl e
B R e TAR Sialasl 5 dde Sl edel s O35 55
5 S8 cla mash ol Jisocolo) (F Jsdsr) last glaoybel pelal  (Jie 51 05 20 clale
Ol VL gtaadl s Jio ol sl gl Kby 55 (Y00 0) O 5 1k 5 (Y0 04) Ol Ken
sy e adlaie 53 1y Jie gl Sl edel sy 2 U5 e nl by 2l e gleand bl )
s ks fome 4y ol (610 Bl Vo Jome 53 Jde 235 (A o OLES Tl amlie .oy S84,
S Al Okt (gl Ve e 3 Sl glewis fL il e sl nl sl S5
Lol b 5 0350 5 ol Sulua 53 ke slge 5 B35 Jre S il ann s
Je colee slanysl Ko L¥s 51V oY 0L 5 Sl g 550lad) 505 JiE e 3
@ Camd = 4l guOladl danly & oS Csl 5 gdoe Ol 255 4 0L 2 4l ous >

(Yo mL,_,\@U) das o a6 e slacl e (sade sla s, Jf.ia

Yo


www.sid.ir

Ol g diluleyl; anes

L}>v.4 QKA 95 3> 39, Qe j_\' Al Jm:) Lﬁl&uduejjb st.: (_JJA LW‘) rl;u\ )‘ o
2l ) UK s S s (5 Se3l slie b anglie s O gl Vo 5 Olro o

e e 0L Cagb, sl 1) IS 1 sl

(cm®.cm3) cush aas (cm3.cm3) Cugh ;) aan

-/YY DAL -/YY DALY </ </YY </YY </YO </YY </va FAR ANy
T T T T T
-0 -6 1 Hydrus- 1 month
Hydrus- 1 month
OlSg ookl dae O o585 (il 00
_v. —y.
’g\ Yo 4 S Yo |
_o- -
= (<
-0 -50
(cm3.om™) sk, eas (cm3.cm3) Cusk; aaa
/Yy AL -/YY DARY A -/YY S/YY /YO -/YY AR AR} -/YY
. T T T T
-0 -1 Hydrus- 2 month
Hydrus- 2 th
yerus- = mon Oz o k8 gy (Tl 0o
Oz o5kad o 5o
v .
3 3
£ -ro g -ro |
S S
0 ~o-
[ (
-£0 _so
(cm.cmd) Cush; pan (EmP.cm?) Csh pan
VY /YO XY YA Pans N T Y T 2 JEY
T T T T
N Hydrus- 3 month T T T T
. ~0
S el e > Hydrus- 3 month
O okl (50 (il 0o
-V L
S -vo - g,ra i
~0- 0.
o
-50 —50

Jowe 55 50 el 5 e Sl Al 0 ¥ b sdaline 5 (gileand Cugb (o8 aglin - S

"


www.sid.ir

eSS 5 b Y ) Sl DL Y e s b Dl 1 St e e DL IS
Okl Loy St <l 5 Cosby w35 Jdsa &5 o)ls Gl (e Sl N Gas 4l
& Fammlin slas sl (6 e Sle Vo Jowe 3 Jute A 05l 55 93 oS £ ,S0kes ol a5 LG
Je cnlin 5, Sas 6L S Slaalin 5 63,50 polie auslie 45 3 15 OSCre Jad Jows 4y el |
Sowbe & 3505 53 O dad (6 e il Vo sl Lo olS il e (6 Bl Ve Gas
10 a¥ £ 5168 o3 olS alyy Sdld e & bge el Vb e 53 d0e S 03
Lol e Sl 10 5 enp adoy e ailaie Jsl e ol §0 isuaceal el LS8 e sl
Al e S0 el

Jome 55 clis 5l e ol Vool 5,505 by Jldie 358 edalie VS 55 oS 5boles
Cosby dalas Cugby Sldis pl ol ez deoys FY Usles OF (gm0 sl Vo5 OCo jhas
oy ad b de sl cogb, 08l Al sasOliS 5 ol (Y dgi) ol cad b s S
Casby G il 3l lila b S ams Ol g ) 1SS et Sl (e L 5l S
S Sadle Jdoar Slosl 3 b,y Dol (Gl ol asls L1530 Jol ele s g 25 slaaY
FoS Ul s 55 St 0s g wln, B e ol Sb Cugb sl s B G0 SIS
s G Blasl & b

Olsee a5 sl OF oSOl sl obo s o LS 5 o obe ¥ ush =35 S Al
0y b A s sk bl ey bk de s Olres e s 3 ok
3o5n D el Gl skad (LT 53 s sy s (olel Lss 035 US4 OIS s b Y
gl Sl S Al s 55 olS Sl sl 215l 3k 51 S e el Wlss ol 5L
S 03> Golal s> 03 oml O9AV) Sl 5 SU sl a4 sls 18 cugb; bis 5 S
S oS e b als, ol ol 4 a5 L oS das e RIS, S ol e b gle ks
L oBlasl 5o by Ghlsl pss ole OIS 5o e Sl 5 LB w55 b Uil
Ore a3 Jome 31 Crale V0-Y0) pss Y 53 (5l cpl 5 ol sdalie LB Oloj oS
oty O Slazl 5 Saisy 55 5 bl olles ol Ol 1y ol e o Sl
St b 31 OT s b oa aLS B3y doss GBI Al cldls S Osy sy,
G S e Blasl 5 Cugby (il58l AS 0SS Slesl 4 Cugby Colia 4 5 353

)Y


www.sid.ir

Sty B 5 (1008) OLen 5 (5553 by 5 S slasolul alanls & (slo 8 (oLl s
3 Gl iash nl sl b aS Gl edd SIS (T00Y) Kb 5 ple s 53 Ll

e okl Slles aslsl o355 e blazad L2 31 g pg ol b e SIS 51 S 6 S0Les
sl ol Aoy YA ay ez Lo 3 YV Sole TOOLL L3 (gt sl Ve Gas Coyb ol &
b Y 3 b e k) e s B S olel Slkas Sl azal & a5 U G50 oyl
ol Mol il als (6508 LS sbadles 4 o (pgm ole) DLy pl s by Ol
Sl Sl b i 53 el oS i G x5 s 5 s ey RIS S0 s tals
Cleas Cusby mis Jeee 5 Soss Lol o ehsa el et b oelen sl 4 s Je
g > Nl el e sl Sasete Lt alS el el St S T
sy Ll 5SS ey sbplS Lo b Jde 5 sl wlale Jles o8 s (gsledde gle el
S0 03 Sateadl SO byt Olgea Gym 5 s S L st Sl eslinal glras s ol
3 aSSle e 58 (Y004) 0L 5 SIS s sl el @l3s, a0 5 s 5l AL B
i Hydrus-1D Juas s E el lale ) 1) fad b S (Sl Sl s
Loz S 515 (g 53

gy Sl U s ok 05 Sl e sl £0 51 iy Gas 53 Cugby 031 )53l
ol o gt Sl s (Ol Sl s 5 03 el il 3 i J e Sl iy 35
s e OLES

w5 Sl gl ands oY Jsdr s Gllae sl ke slie 4 a2 5 L g semme
Sl SM2e 4 HYAIUS-1D Jute o8 sy o ey €55 00) (IKS 5s (gilaand 5 Jlalin Cusb,
obe 5 el o3t 508 1YL Jie 350 i 55 (Yoo A) OSKes 5 sl 03 551 5 e o5
oLislasl s gLl Casb,y Al e 5l e e S S0 Js 35l e (T00V) Sab s
b Sl G ,m 5 s i 3l oaS0le Jlesl 3 VU Lol 5w a5 U e Y s oS Lilazidls
sl 55 sim 53580 5 Sldalie slie G (g henall (65,0 bl Ol pea LS, L

5 Ore as e 53 3 odd mip Cushs wlis 5 Sk 055 chl 058 oS
ol b aslin 3 5 6 ,Se3ll (g me Bl T Ges b St Cilisus glawY 3 0T (6,2 sl Ve
AADIRESINIVER SPR R ST PINITIC G JWeL IR PR J) CO-BN R SPL R N (OISR -

MJ;{‘ OL-:»J (S-L-:»J )\ o el.dv 9

)Y


www.sid.ir

(kg/ha) oyt

(kg/ha) o)js 5 el

b 5o Y- A a. Yoo VY. D s, v. A a Ve \\e
T T T .
olag.}—uli?c)]aﬁ‘)z‘o blﬂLig—QK?b)]aﬁqu
Y. v
>, E . |
g <.
S
1 R N 5. - _
—— s Al Sl e
(b" —— 5 ol ( € o 3
A A+ |
(ka/ha) cjpfécl (ke/ha) st
g 5o \'s Ae q. Yoo VY. 5. V. A . \.r W
* T T T T :
tle iy ol Jne AbwoK?n)]aEd):gu;;Lu\.
-y .
g 5
S o E x|
1 s el —— sl 4ns
S b 4nd ( 2
——s8 el d —— 5,8 5 3l
A A
(kghe) cisfict (kgha) ojssicte
o 5 \z A 9. Yoo VY. - 5. V. A a v "
) ‘ ‘ ‘ ! ' T T T T T
Sz el e Ao g ole 53— 85 0)lad (5 % (2l \»
Y. A .
5. 3
= =
s
7 —— s s Al -+ —— sl A
(s ——uuf e (o ——E sl
A "

Sl e ol ¥ 5 Y e Bl N Ges B 05558 w55 oS (5leand —Y S

@l.wlﬁsw@Chw;\ajjjzgw&lsx,,MsdomYJ&zsaﬁam

Ll g5 o S Slesl & 01 JUl 5 o 3 bl SF olen 4 03538 m35 & a5 b L)

e sl ¥ ) Sles doli s 035, Olges das e 0L S o Slaalie A3l 8 LG

L}gb.w‘eéﬁ;ﬁsu)’\meb\‘@WQK{%J.EE&»A))SB&:EANQYJJ;W

\k3


www.sid.ir

Aosd sl Sl AU OlE e 1 ey s J3 ele 4 S 23S 51 ey pes sbe 5o D)0 SlalS
53 50 (Vo) 0L 5 ool SLisl cudls olde esle pl 4 5Ly olS (sl 5L 5 alS iy
OLT .3 S 218 iSes s oo 1y ol zs chle jlaie 2als «oyd asy5e 5o 355 assh
sl e 53 olS oS azils Ol of el tizudls olS law s 05525 e |yl cpl o
Sge JolS o 3B yepl Sl ess Sl aaw s adkie s iy, AT ST sl UG
FeS 0 5 O5a s g 4 Ol 1) el 5l ey ole Y 5 035,55 Rl emmes S 108
5 O8AY) O als cad el Sl g ps ol 4 s Ol cpligy gl aie 0l 4 oS
5 S5 Jolse Hboos oSl 03558 ol Ol o Lz 55 (18VA) J 5 01 s
IS Lgy Sl Ad 050 dsb 53 0358 e i Ol e Ko Siglea )l 1 E e
Gloiasn gluly 55 oS 5,8 e ol PR S Uil S 00 s S ey
el (088Y) OLSCan 5 gasly 5 (V48A) oL o 5 ety
Vool St Oe ks e 53 ekl syslar0ds sz SRS i das e ol Y S
Come 5 0o kb (g e Bl Vo s Lol 2 Lsw L5 e el cpl ol OF (g e mle
Sb gt Bl ¥ Ges g S A0S Shle LI s A3k olS b g 055 %
i G L ol Blesl gp Sl bl e JWis 1y ialS (s, O 51 e 5 055
Y B S 6 sl s Casb 356 alaalsar 035,50 S Sl e O 4 cpl s e
Ll S e 58 ot il 03500 35 sl s Sllnd 5 ane it S e sl
3G s Jeme 5o OOs s Shle & cl b 5 AL O kel e 5o 05555 M5
355 e S Sl ass5e 53 S gk 53 5 (Y0rA) Sy 5 Bl sl bows L
5 Sl G Sl 5 O 5l 8 R35 Joe S A S ams sls el oeba 5 (slo a3 sl
ORI pazme 53 3)ls St il Glast 5o 2550 (o108 slse 5 Cusb Ol 5o ol ety g
PSS 3 5l U (YY) (530,08 1) 055,50 sl 5 Slalie nslis o JelS il es
o ) S o b el 5 O S el Wl e oS andls S s dike s 0L
oo b sl 5wl anwy 51 S0 e 5 Glalk o adl p8 S s, 55 Ske
Bl 3 0Ll ()l 8 Sl (S50 bt 52 G0 5 o ke Wil sdiSasle

u\;jAZL;a e b Aj\bﬁ,‘.\ijb

Vo


www.sid.ir

S 5 ot
wr g aS Wb sy ey 4l S 85 50 O35 5 Saskbs mos 03 ook S Jelss
L byl 55 6355 5 ol oo s go 2l 5 T (ggmmn 0315 035 o8 e La0T 4 03,85
ol s i gl 5 S Gleel w4 035550 il s L B o St oS 4,
oo sl 1 bl 555 ang ol 015 e (65 melS e 31 eslizal U o8 Ol ey
2 53 e S ol of Cilie Ll 5 gl slas e sdaze sl jile] plomil glay 5o
Ui ol Soas & 58 Loba 053,55 (women 5 S slaaY Cugby 0l S s o 0L
035750 ot sy 5 ol S ol arly olS 5 St Jalye 5@l il (ool

)‘ CW‘ Li:‘b-‘u[;- 9 dlﬁf LsLﬁJJA )‘ e:U;.\.«\ &_JLE B L;:iji"\" 6&)‘50‘) Ld‘ k;.w\ aJ@H wﬁh

Rt 5 e Glainsy dewsa S SlasSU S sl el 8 Sy sy dlex
B LS)L.ﬁT Cou glasS s (e sl 5 usb &35 bl desls ol sen (65,5laS Lxen
S O ke adie (5,855 b olal s Glae st b 5 ol il (glag 3]

&b

1.Abbasi, F., and Tajik, F. 2007. Estimation of Soil Hydraulic and Solute Transport
Parameters fromtransient field experiments using inverse modeling. JWSS-
Isfahan University of Technology, 11: 1. 111-123.

2.Afshar Asl, M., Mohamadi, K., Liaghat, A., and Rahbari, P. 2006. Modelin%
nitrate transport out of the root zone using GLEAMS model and the GS + 4'
Technical \Workshop™ drainage. Iranian National Committee on Irrigation &
Drainage (IRNCID). Pp: 145-154.

3.Azhdari, K., Farokhi, E., and Zareabyaneh, H. 2009. Study of nitrogen, and
moisture change in a field with drip fertigation. International Conference on
Water Resources, University of Technology, Shahrood, Pp: 214-221.

4.Azhdary, Kh., Singh, D.K., Singh, A.K., and Khanna, M. 2005. Simulation of
water distribution under drip irrigation using Hydrus-2D. P 221-223, In:
Mathur, G.N. and A.S. Chawla (eds), Proceedings of the XII World water
congress, New Delhi, India.

5.Bucks, D.A., and Myers, L.E. 1987. Trickle irrigation-application uniformity
from simple emitter plugging. Trans. 16: 6. 1108-1111.

6.Crevoisier, D., Popova, Z., Mailhol, J.C., and Ruelle, P. 2008. Assessment and
simulation of water and nitrogen transfer under furrow irrigation. J. Agric.
Water Manage. 95: 4. 354-366.

"


www.sid.ir

ol g dilole,l; o

7.Dontsova, K.M., Pennington, J.C., Hayes, C., Simunek, J., and Williford, C.W.
2009. Dissolution and transport of 2, 4-DNT and 2, 6-DNT from M1 propellant
in soil. J. Chem. 77: 4. 597-603.

8.Feddes, R.A., Kowalik, P.J., and Zaradny, H. 1978. Simulation of field water use
and crop yield. Prudoc, Wageningen, 189p.

9.Garg, K.K., Das, B.S., Safeeq, M., and Bhadoria, P.B.S. 2009. Measurement and
modeling of soil water regime in a lowland paddy field showing preferential
transport. J. Agric. Water Manage. 96: 12. 1705-1714.

10.Ghadermarzi, J. 2002. Simulate the movement of zinc, lead and nitrate in soil
under field conditions using HYDRUS-1D model. Master's thesis. <Isfahan
University of Technology, 140p.

11.Halloran, G.M. 1981. Cultivar differences in nitrogen translocation in wheat.
Aust, J. Agric. Res. 32: 535-544.

12.Halloran, G.M., and Lee, JW. 1979. Plant nitrogen distribution in wheat
cultivars. Aust. J. Agric. Res. 30: 779-784.

13.Heatwole, K.K., and McCray, J.E. 2007.-Modeling potential vadose-zone
transport of nitrogen from onsite wastewater systems at the development scale.
J. Con. Hydrol. 91: 1-2. 184-201.

14 Jellali, S., Diamantopoulos, E., Kallali, H., Bennaceur, S., Anane, M., and
Jedidi, N. 2010. Dynamic sorption of ammonium by sandy soil in fixed bed
columns: Evaluation of equilibrium and.non-equilibrium transport processes. J.
Environ. Manage. 91: 4.897-905.

15.Jiang, Sh., Pang, L., Buchan, G.D., Simunek, J., Noonan, M.J., and Close, M.E.
2009. Modeling water flow and bacterial transport in undisturbed lysimeters
under irrigations of dairy shed effluent and water using HYDRUS-1D. J. Water
Res. 44: 1050-1061.

16.Khaleel, R.,. and Yeh, T.C. 1985. A galerkin finite element program for
simulatingunsaturated flow in porous media. Ground water. 23: 1. 90-96.

17.Liao; C.F.H., and Bartholomew, M.V. 1974. Relation between nitrate absorption
and water transpiration by corn. Soil Sci. Soc. Am. Proc. 38: 472-479.

18.Mualem, Y. 1976. A new model for predicting the hydraulic conductivity of
unsaturated porous media. Water Resource Research, 12: 513-522.

19.Patel, N., and Rajput., T.B.S. 2008. Dynamics and modeling of soil water
under subsurface drip irrigated onion. Agricultural Water Management,
95: 12. 1335-1349.

20.Radmehr, M., Ayeneh, Gh.A., and Kajbaf, A.R. 1997. Study of on the effect of
heat stress on agronomic traits, grain yield and yield components in twenty five
cultivars of bread wheat. J. Plant and Seed. 12: 13-23.

21.Rostami, M.A., and Giriaei, H. 1998. Nitrogen concentration profiles in wheat
and its relationship to grain protein. Iran. J. Agric. Sci. 29: 447-454.

Yy


www.sid.ir

22.Sayyad, G., Afyuni , M., and Mousavi, S.F. 2008. Effect of Safflower and Cu,
Cd, Zn and Pb Application on the Mability of These Four Metals in a
Calcareous Soil. J. Sci. Tech. Agric. Natur. Res. 11: 1. 55-67.

23.Shabanpour-Shahrestani, M., Afyuni, M., and Mousavi, S.F. 2002. Bromide
transport in Soils under different cultivated crops. J. Sci. Tech. Agric. Natur.
Res. 6: 4. 79-89.

24.Silva, R.G., Holub, S.M., Jorgensen, E.E., and Ashanuzzaman, A:N.M. 2005.
Indicators of nitrate leaching loss under different land use of clayey and sandy
soils in southeastern Oklahoma. Agriculture, Ecosystems and Environment,
109: 1. 346-359.

25.Simunek, J., Huang, K., Senjna, M., and Van Genuchten, M. 1998. The Hydrus-
1D software pakage for simulating the one-dimensional movement of water,
heat and multiple solutes in variability-saturated media. Version 1.01GWMC-
TPS-70. International Ground Water Modeling Center,-Colorado School of
Mines, Golden, Colorado, 162p.

26.Van Genuchten, M.T., Simunek, J., Leij, FJ:; and Sejna, M. 1991. Code for
quantifying the hydraulic function of unsaturated soils. RETC, Version 6.0: US
Salinity Laboratory.

27.Van Genuchten, M.T. 1980. A -closed-form solution for predicting the
conductivity of unsaturated soils.-Soil Sci..Soc. Am. J. 44: 892-898.

28.Ying, M., Feng, S., Su, D., Gao, G.;7and Huo, Z. 2009. Modeling water
infiltration in a large layered soil column with a modified Green—Ampt model
and HYDRUS-1D. J. Com. Elec. Agric. 71: 1. 40-47.

29.Zareabyaneh, H.<2006. Dynamics of mass transfer in laminated and non-
laminated soils. PhD Thesis. Irrigation department. Agriculture faculty. Tabriz
University, 184p.

YA


www.sid.ir

i

Gorgan University of Agricultural
Sciences and Natural Resources

J. of Water and Soil Conservation, Vol. 20(5), 2013
http://jwsc.gau.ac.ir

Assessment of HYDRUD-1D model in simulation of soil
moisture and nitrogen in onion farm under drip irrigation

*H, Zare Abyaneh!, E. Farrokhi®, Kh. Azhdari® and M. Vazifeh Doust*
! Associate Prof., Dept. of Irrigation and Drainage, Bu-Ali Sina University of Hamedan,
M.Sc. Student, Dept. of Irrigation and Drainage, Bu-Ali Sina University of Hamedan,

®Assistant Prof., Dept. of Irrigation, University of Technology, Shahrood,
*Assistant Prof., Dept. of Irrigation, Guilan University:
Received: 10/13/2010; Accepted: 10/31/2012

Abstract

Water management and fertilizer nitrogen in agricultural products should be improved due
to lack of resources, environmental problems and health. Modeling in recent years has had an
important role in improving irrigation, fertilizer operations in new irrigation systems. The aim
of this study was to evaluate the capability of Hydrus-1D model to simulate the effect of
different combinations of water and nitrogen regimes in a drip irrigation system for the dung.
This study was done in a drip irrigation fertilizer system and under field conditions for onion
cultivation. Moisture levels and nitrogen concentration were obtained in field with 48 hr
irrigation and fertilizer nitrogen injection with the concentration of 0.116 hr. Applying
boundary conditions and initial in Hydrus-1D model, moisture and nitrogen were estimated at
four depths 0-15, 15-30, 30-45 and 45-60 cm. In this study, changes of moisture content and
nitrogen concentration during different growth months by Hydrus-1D model were evaluated.
Results indicate higher maisture content of the three at 30, 60 and 90 days after transplanting
bulbs in the ground layer-15-0 cm and 10 cm at the location of emitters. The humidity was
higher in the first layer of soil at 10 cm eye drops due to the settlement of the soil.
Measurement and modeling of nitrogen showed increasing nitrogen content at 30 and 90 days
after transplanting in 15-0 cm layer of soil at the site of emitters than two months after
transplanting. Reducing nitrogen at 10 cm droppers and 60 days after transplanting could be
due to plant bulbs at 10 cm from droppers, increasing vegetation cover and food for the plant.
Compared to-moisture simulations at depth of 60 cm and 10 cm at place droppers showed that
root mean square error were 0.0067 and 0.0062, mean absolute error were 0.0044 and 0.0047
and the coefficient of determination were 0.9 and 0.99, respectively. Similarly, compared to
nitrogen simulated with observed in place dropper and 10 cm showed the root mean square
error were 0.015 and 0.011, the mean absolute error were 0.014 and 0.009 and the coefficient
of determination were 0.92 and 0.99, respectively. Calculating error statistics indicate low
error and high coefficient of determination in application of Hydrus-1D model and accuracy
of this model in the simulation of moisture and nitrogen distributed in the root zone.
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