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Figure 1- Schematic descriptions of the experimental device-Reservoir 2 By-pass Assembly 3Pump 4- Valve 5 Gage 6
Filter 7- Main Pipe 8 Sub-main Pipe 9 Off-on Valve
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Figure 2- Schematic picture of wetted area distribution in surface and subsurface drip irrigation
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Table I- Physical properties of soil seples

AyAuy gw- ¢& " OEFE" ¢¢ A ¢ wawu C¢ Ct Coy ®%° Ca
Samplesname Soil texture Sand% Silt% Clay% Bulk density (gricm®) Ks (cm/h)
HT Clay 26 26 48 1.30 0.85
MT™ Sandyclay-loam 50 18 32 1.36 0.92
LT* Loamsandy 82 6 12 1.53 3.95

"Heavytextur¢t U COPpA ¢awz$
“Medium texture# OAAo U ¢awz$
“Lighttexture# 1 { A ¢ awz $
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Table 2- Technical properties of used emitters

¢ YwA w%iCz%o C ¢ YwWA reiCz3%o CE
_ _ _ _ Emitter discharge (g=2 Lit/hr) Emitter discharge (g=4 Lit/hr)
UCCAE Co-vAp 98 99
(Distribution uniformity)
gwi — 3 308 .
0 wi andé ¢- whA 0.032 0.017

(Variety coefficient}
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Figure 3- Comparison of down wetted area of emitter for continuous and pulse surface drip irrigation

SDI-15¢m- ¢=2 Lit/hr

oLT
MT
gHT

PI4020  PI3030  PI2040
SDI-30cm- =2 Lit/hr
OLT
aMT
BHT

PI40-20  PI30-30

C Ed w~

P120-40

"

(cm?) Guliond usd coluo

(em?) ulionds usd Coolue

A calvACTS~

2 SDI-15cm- q= 4 Lit/hr
4000

3000

2000

Down wetted area (cm?)

1000

CI PI4020  PI3030  PI2040

e SDI-30cm- g=4 Lit/hr
4000
3000

2000

1000

Down wetted area (¢m?)

0

a
¢C WAz & 6 B&ECIAC 6w 34za 0BV I6ATCE
Figure 4- Comparison ofdown wetted area of emitter for continuous and pulse subsurface drip irrigation
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Table 3 The coefficients of the suggested models with statistical indices
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Figure 5 Comparison of up wetted area of emitter for continuousind pulse subsurface drip irrigation
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Eq. (4) . 2 a % a a a % a 3 - - MAE RMSE FR°
q- 1.745 0.754 0.613 0.126 0.207 0.174 0.118 0.824 -0.253 - - 0.0031 0.004 0.99
Eq. (5) b b, b, bs b bs be b, bs be - MAE RMSE R?
q- 0.885 0.76 0.733 0.347 0.205 0.147 0.085 0.87 0.057 0.039 -  0.0025 0.0033 0.99
Eq.6) . C ¢ G I Cs Cs Co C; Cg Co - MAE RMSE R?
9 1.171 0.495 0.514 -0.181 0.316 0.292 0.107 1.097 -0.308 0.058 -  0.0036 0.0044 0.95
Eq.(7) d d, d, ds d, ds ds d, dg dg - MAE RMSE FR°
0.694 0.657 0.653 0.378 0.291 0.365 0.267 0.899 -0.188 0.777 -  0.0044 0.0057 0.99
Eq.(8) e e & e e & & & e & eo MAE RMSE R
0.327 0.679 0.84 0.075 0.475 0.124 0.096 2.111 0.363 -0.021 0.814 0.0044 0.0056 0.99
Eq.(9) f f, f, fa f, fs fe f; fg fo fo MAE RMSE R?
1.242 0.435 0.46 -0.143 0.265 0.264 0.166 1.431 0.168 0.064 0.494 0.0033 0.0044 0.96
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Table 4 Statistical parameters for the comparison of measured and predicted values of upc&down wetted area in
continuous surface and subsurface drip irrigation

EEewuy¢ a°E AC-
(Experiment) (Wetted area)
R? MAE (m?) RMSE (m?)
Ad Aup Ad Aup Ad AUP
LT-DI 0.99 (0.99) - 0.0031 (0.0503) - 0.0041(0.0686)
MT-DI 0.99 (0.99) - 0.0029 (0.0394) 0.0036 (0.0482)
HT-DI 0.99 (0.98) - 0.0033 (0.0293) - 0.0044 (0.0377)
LT-SD15  0.99 (0.99) 0.96 (0.88) 0.0024 (0.0743) 0.0037 (0.0133)  0.0031 (0.097) 0.0046 (0.0147)
LT-SDI-30  0.99 (0.99) 0.94 (0.91) 0.0019 (0.0842) 0.004(0.0084) 0.0024 (0.1091) 0.0052 (0.0128)
MT-SDI-15  0.99 (0.99) 0.97 (0.94) 0.0018 (0.0477) 0.0035 (0.0195)  0.0021 (0.0628) 0.0041 (0.0214)
MT-SDI-30  0.99 (0.99) 0.97 (0.84) 0.0034 (0.0509) 0.0045 (0.017) 0.0039 (0.0655) 0.0052 (0.0199)
HT-SDIF15  0.98 (0.96) 0.96 (0.95 0.0039 (0.0354) 0.0031 (0.0152)  0.0046 (0.0436) 0.0036 (0.0165)
HT-SDI-30  0.99 (0.99) 0.96 (0.83) 0.0016 (0.0318) 0.0026 (0.0114)  0.0029 (0.0403) 0.0039 (0.0134)
The numbers in parentheses refer to the model of Karimi et6220 Ewrz+& 00 v %wi aa § C0 & %i
LT, MT and HT refer to light texture, medium texture and heavy texture, respectivelyg4v * G CopA y OABWe0 11 { A
MTILT)
DI AND SDI-15 refer to surface drip irrigath and subsurface drip irrigation with installation depth 15 cm, respectively
L Coyoyhily eayY wzaGOOACnmWEz ySDEIGYERAC Az a“%wEv yCE



(CM?) 0 g i ol 00 o Colano

) 0k i s ol o o S

(em
Predicted down wetted area (cm?)

=

(CM7) 60 (G Sy SYU B > Coluns

Predicted down wetted area (cm?)

Predicted up wetted area (cm?)

0 28 £6 w%0&v ¢ bwCz| oo ECA v BEfEO% (wC~ a°E AC ¢3 wEN ¢¢wA
- LT-DLCI z o MT-DI-CI P —~ 3000 HT-DI-CI )
. _; £ L ‘; "E P
L’ S . e L7
A 2 g . .‘ = ~
3000 yd ’, E ,” 1 E "/
’o’ '3 T 2000 ‘,’ 3 T 2000 1 L.
, 23 e’ 2 £ P
2 Y ‘5 z P e 2B 2
2000 4 r ’ > ’
/’ '}) E 0, _"" ] »
% 'g ° o’ 3 g g
¢ = 1000 s 1 =2 00! "’/

1000 ",If 1z f‘ 13 o

< 2 »0 o = h

£ % s g% a®

& P ¢ S g o

= &
0 0 Iy 4
0 1000 2000 3000 4000 0 1000 2000 3000 0 1000 2000 3000

Measured down wetted area (cm?)
(€M?) 00 (5 305 0 301 b B s Cabano

wz

Measured down wetted area (cm?)
(€M?) 00 (5 305 03051 il OV uad Caluwo

Measured down wetted area (cm?)
(€M) 00 (5 305 03101 ks B e Caluwo

Ao AREOeC et Caya w@ECRC Ew3sza 0By AACT -E GPRGEIE yav EGvieAn A A

Figure 6- Comparison of measured and predicted values of down wetted area for continuous surface drip irrigation with 1:1
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Figure 7- Comparison of measured and predicted values of up and down wetted area for continuous subsurface drip
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Table 5 Statistical parameters rehted to comparison of measured and predicted values of up and down wetted area for pulse
surface and subsurface drip irrigation

EE¢wu, CAD a°gE AC. ¢ 3 wAu
Experiment Pulse Wetted area
R? MAE (m?) RMSE (m?
Ad Aun Ad Aun Ad Auo
LT-DI 3030 0.98 - 0.0065 - 0.0082 -
LT-DI 4020 0.99 - 0.0049 - 0.0059 -
LT-DI 20140 0.99 - 0.0047 - 0.0057 -
MT-DI 3030 0.99 - 0.0029 - 0.0036 -
MT-DI 4020 0.99 - 0.0048 - 0.0056 -
MT-DI 20140 0.98 - 0.0038 - 0.0051 -
HT-DI 3030 0.99 - 0.0027 - 0.0034 -
HT-DI 40-20 0.98 - 0.006 - 0.0077 -
HT-DI 20140 0.99 - 0.0046 - 0.0058 -

LT-SDI-15 3030 0.91 0.92 0.002 0.0034 0.0032 0.0041
LT-SDI-15 4020 0.98 0.98 0.0056 0.0016 0.0066 0.0019
LT-SDI-15 2040 0.99 0.95 0.0043 0.0033 0.0055 0.0044
LT-SDI-30 3030 0.97 0.89 0.0077 0.0036 0.0098 0.0055
LT-SDI-30 4020 0.98 0.91 0.0061 0.0049 0.0073 0.0058
LT-SDI-30 2040 0.95 0.97 0.0054 0.0021 0.007 0.0027
MT-SDI-15 3030 0.99 0.97 0.0052 0.0031 0.0064 0.004
MT-SDI-15 4020 0.98 0.98 0.0039 0.002 0.0048 0.0027
MT-SDI-15 2040 0.99 0.96 0.0035 0.0037 0.0042 0.0044
MT-SDI-30 3030 0.99 0.99 0.0032 0.0021 0.0041 0.0026
MT-SDI-30 4020 0.99 0.99 0.0051 0.0035 0.0066 0.0044
MT-SDI-30 2040 0.99 0.99 0.0034 0.0015 0.0045 0.0019
HT-SDI-15 30-30 0.98 0.96 0.0057 0.0054 0.0069 0.007
HT-SDI-15 4020 0.99 0.99 0.0034 0.0026 0.0045 0.0033
HT-SDI-15 2040 0.99 0.99 0.0039 0.0041 0.0051 0.0046
HT-SDI-30 3030 0.97 0.98 0.0056 0.0025 0.0068 0.0031
HT-SDI-30 4020 0.99 0.99 0.085 0.0026 0.0044 0.0031
HT-SDI-30 2040 0.99 0.93 0.0042 0.0067 0.005 0.0077
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Figure 8- Comparison of measured ancredicted values of down wetted area for pulse surface drip irrigation with 1:1 line
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Figure 9- Comparison of measured and predicted values of down wetted area for pulse subsurface drip irrigation with 1:1

line






