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0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

0 lhr | 2hr 3hr | 4hr 5hr 6hr | 24hr | 48hr | 72hr | 96 hr | 120 hr | 144 hr | 168 hr | 192 hr
s Obs 0.401 | 0.424 | 0.433 | 0.437 | 0.431 | 0.424 | 0.326 | 0.315 | 0.295 | 0.279 | 0.269 | 0.259 | 0.236 | 0.232
e Fitted | 0.405 | 0.417 | 0.421 | 0.422 | 0.423 | 0.423 | 0.322 | 0.296 | 0.281 | 0.269 | 0.26 | 0.253 | 0.245 | 0.239

Moisture content (cm3/cm?3 )
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0 1lhr 2hr 3hr 4 hr 5hr 6 hr 24 hr 48 hr 72 hr 96 hr | 120 hr | 144 hr
s Obs 0.218 | 0.255 | 0.269 | 0.283 | 0.313 | 0.343 | 0.284 | 0.263 | 0.259 | 0.246 | 0.238 | 0.226
e Fitted | 0.259 | 0.252 | 0.259 | 0.266 | 0.310 | 0.353 | 0.325 0.3 0.285 | 0.273 | 0.265 | 0.258

Moisture content (cm®/cm? )
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Moisture content (cm3cm3 )
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0 1lhr 2hr 3hr 4 hr 5hr 6 hr 24hr | 48hr | 72hr | 120 hr | 168 hr | 216 hr | 264 hr
s Obis 0.227 | 0.227 | 0.225 | 0.231 | 0.246 | 0.257 | 0.241 | 0.239 | 0.237 | 0.232 | 0.221 | 0.219 | 0.218
e Fitted | 0.212 | 0.212 | 0.213 | 0.213 | 0.213 | 0.213 | 0.215 | 0.220 | 0.225 | 0.243 | 0.252 | 0.253 | 0.25
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hr | hr | hr | hr | hr | hr | hr | hr | hr | hr | hr | hr | hr | hr
Obs {0.38|0.40(0.43/0.43{0.43|0.43/0.35/0.33/0.30|0.29|0.28(0.28(0.25(0.26 | 0.28| 0.27|0.29|0.26 | 0.24 | 0.22
e Fitted | 0.40(0.420.43|0.430.43|0.43(0.33|/0.30(0.29/0.28(0.27|0.26|0.25|0.25|0.25|0.25|0.28{0.26{ 0.24{0.23
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0 1hr 2 hr 3hr 4 hr 5hr 6hr | 24hr | 48hr | 72hr | 120 hr | 168 hr | 216 hr | 264 hr
Obs 0.356 | 0.385 | 0.406 | 0.434 | 0.437 | 0.436 | 0.343 | 0.325 | 0.306 | 0.273 | 0.26 | 0.241 | 0.237

e Fitted | 0.377 | 0.401 | 0.414 | 0.435 | 0.436 | 0.437 | 0.331 | 0.311 | 0.29 | 0.268 | 0.252 | 0.24 | 0.23
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Moisture content (cm?3/cmd)
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0

1hr
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4 hr
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m Obs Mulch
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0.433

0.435

0.441
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m Fitted Mulch
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Moisture content (cm3/cms3)
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Moisture content (cm3/cm?3)
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§ 0.5
% ’g 0.4
% g 0.3
22 0.2
= 0.1
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10cm 20 cm 30cm 40 cm 60 cm 100 cm

m Obs Mulch 0.436 0.429 0.434 0.375 0.266 0.213

m Fitted Mulch 0.443 0.428 0.395 0.321 0.231 0.216
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== (0bs No Mulch 0.234 0.232 0.23 0.235 0.219 0.219
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=== (bs Mulch 0.429 0.435 0.423 0.373 0.263 0.201
e (0bs No Mulch 0.429 0.417 0.412 0.342 0.261 0.234

Gl 5 o sl T S aliseo Blas! 45 Cud 4loi (e il Yo ;330 (6)lul 493 ;5 ol s S0 )1 Ui | somms Cugby pdlie— &
Tl pgm g LoVL
2 () s Glast )3 gllo 92 9 b o 93 5310 (g ll 593 )3 ad (gjluvdansd 9 8D (5 35011 (oo Cuaghyy ya3lie dunylie -8 JS
Sl 3 om ol Vi ylgi (g0 Blw Yo () 9 okl 51 mg Caslr YL 53 (6 o Sl Vo



VoY 60— 3T Y sl o o lods oyl | (S5R5 9 obol apiis  AAY

Bl bl b 0 e Bl Ver BFe Gos jl SB ez b
099581 4 Cawl (pl onimd lis a8 D yieS gdle ey Ay o
o=l Gl e des 3903 ialS 5 Cogb) bais 0 S 4 &l
Tian et al., 2022; ) 5, cillas LB ldise slaawdl b gobs
Ui (Y Jgds) (o como slaoylol ylie .(Han et al., 2015
5l S (RMSE) Uns lsy o bawgio jio oo/ Y0 5l jieS clls
YL wdasdang Las sl /) 5,28 SSQ)
Oy P RMSE il o Jio gs 5,8les 150 claanliv
Slosalin adads Ve @ dog b jlade opl &S Canl 2o )d F/Y >
o b3 (VYY) oKen 5 585 sl el arg B )l o
HYDRUS (¢l Jse glp 20> ¥ Y 0 RMSE (3,41 cawd
-0 ol copde ¢l Jse ool 5 as 8 ases caliseo byl (o
o=l @ls opizmen L(Grecco et al., 2023) ¢ oyp0 (s
V0] e 5 8 (¥ 1) (e 5 ol ol b s
5 lbae (YY) LS 5 <S48 (YY) ,LSen g pul

Dy @y (WWAY) hlKed g o3 5 (WWAY) oS0

P S oo Cagby (gilwdnd gly Jio (sriwcows

3 L ood SB 3 )lel cug iy 3 pe> Jlo (ol Jad o
sladasls wi plosl S Sl juise cuss o gl o
4 d‘c.).tbl_»}:l.a alads Yo u.ul.wl » G]Lo J9 s 2 ‘5)'.411 u.»b))l
‘\' M)Jju_t.))b_) )l ).';.AL;GL.\) \" 9 ‘\"~ £Y’ ‘\' «* JAD‘}é
xéj[ol{db)bsw)c]aw}‘ﬂ&l.w Voo 9;' 5\:’ ‘\"~ AR
o 5l o Ble Yo g Ve oo Juolsd &y (slosaline dais VA bl
C.‘a_w)l)_mwl») Voo 5;’ ‘\c. Fe¥e N dLhLBA.C)Jaw
aS ol i ol IS jebdy .awl odds 0l LS Y Jods )0 e
Cagby gjlwand o Joud LB Ul HYDRUS-2D Ja
hdle baulyd 53 cpizmen )b ()bl am g )l e o SB
o2 sbgdle el gl SB (Sgpan oyl oS (b piba
U caizs ol ols sl saled 1) ol led o il
5 S fS3k 52,5 IS5 8 (VYY) o fSan 5 o5 sloaisly
buly s > s )l olel ) Casb) o0 srabie slaodly
3555 HYDRUS-2D Jis bawg ol (gjlwduns (sloodls 4 gl
S oo cosb, ((Tian et al., 2022) 5yl ccdllas o)yl
22 (gyin Slo ¥ Ges U gdlo baylyd )0 00 odalie (slaodl
4 I g e gl o balpd 4 cuns )bl Cog

LS ¢ e IS 58 (cm¥em?) SB oo Cagb (55 lwdmd 5l HYDRUS-2D Juao (ob;,1 (612 8 dewlone (5 b] 5 Lmo Y Joi

Bl o9y
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Abstract

This study aimed to calibrate the HYDRUS-2D model for simulating soil moisture distribution under tape
irrigation in transplanting sugar beet, with and without mulching. The research was carried out during the
cropping seasons 2017-2018 in 14 plots (7 plots with mulch and 7 plots without mulch) with 2 rows of 40x50
tape. To monitor soil moisture distribution, soil samples were collected from 12 plots, and access tubes of the
PR2 device were installed at depths of 10, 20, 30, 40, 60, and 100 cm in two plots. The PR2 device was
calibrated for a 7-day irrigation frequency and 6 irrigations. The calibration results showed that the default
parameters ap=1.6 and a;=8.4 proposed by the PR2 manufacturing company were not appropriate for the loam-
textured soil of the study area. For this research, ap and a; were modified to 1.8 and 8.3 for soil water contents
higher than the filed capacity and to 1.2 and 8.6 for soil water contents lower than the field capacity,
respectively. The PR2 device was then used to measure soil moisture contents for five irrigations (6 hours each

irrigation), during and after irrigation until the next irrigation. The results showed that the HYDRUS-2D model

performs appropriately in simulating soil water content for five irrigation intervals with and without mulch
application. The mean absolute error (MAE) was less than 0.035, root mean square error (RMSE) was less than
0.042, the sum of squared error (SSQ) was less than 0.41 (cm3/cm?), and the correlation coefficient (R) was
above 0.7. If the hydraulic parameters of the soil were recalibrated for the use of mulch, the HYDRUS-2D model
provided the same efficiency. Therefore, the HYDRUS-2D model is recommended for designing and managing

tape irrigation due to its good simulation during and after irrigation.
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