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ABSTRACT

Strengthening the precision of irrigation strategies can effectively utilize and sustainably
manage Taiwan's agricultural water resources and ensure food production. However, few previous
studies have systematically discussed the irrigation intensity, time and interval in combination with
soil texture. Therefore, the purpose of this study is to explore the appropriate irrigation intensity and
corresponding strategies for different soil textures, and to help formulate high-precision irrigation
strategies in the future. This study first compiled soil data in Taiwan, analyzed soil hydraulic
properties, and compared different methods of quantifying field capacity. The HYDRUS-1D model
was further used to estimate the field capacity and effective water content, and the irrigation and
drainage simulations were carried out with parameters such as soil and crops (citrus fruit trees).
Through analysis, different irrigation intensities and their corresponding field irrigation efficiencies
were obtained, and then the appropriate irrigation intensity, time and interval of different soil
textures were regressed, and the appropriate irrigation strategy formula was formulated. In addition,
this study also explores the changes in CN value of different irrigation intensities, so as to provide
a reference for future crop models.

Keywords: HYDRUS-1D, Irrigation strategy, Field capacity, Soil drainage.
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B R EMISBUE AR > et E
F&E ~ BB I Fo /RS2 R i A 22 HYDRUS-1D f%
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N IRTSER 2 15.18 51.3 33.52
3 17.01 50.07 32.92
05GE?25092 211035 2508737 A 1 15.53 51.83 32.65 EEEE L
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TR X pEfa Y pafm FEMEE  EE WR(%) (%) (%) LEREM
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3* 22.96 50.84 26.19
05GE35112 211598 2507243 R 1 21.38 48.89 29.74 AhEE
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ISR SR ~ REERE i SR B AR filE
B R -

U7 2 A — 0 S (B R B o A A Y
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3 RPHEHIKEZRAENETEAF S In-0ut —AS -
3.1 EBREBHERFOKFEED

iz
EEEIsyp BRAEC (B EE
AFE BRI ST LR S R o I L EAER
DS AT 4R 05GE25062 1 -1HE B (il e (T2RER > 3 Oem |
G S AT RS D T L S R I o
L RS A ()| s
Y5 05GE25062 (f)-LHAEEHIHKITEE T + 1 :
IR AP FRT9E /7 45-587.03 em > 45 i 30em |
P A B S S B BN 2 - 5 o
WA 2, (1% 0~ 30 om) B— 2% »
T G B S PR K S ST © i 13
K AR EE (8 6) A LRI M 2B K
B TR RS K BRI Bk SR RS 60 cm
(In—Out=AS) » Hrpt AS By /Koy 82 (ER[L] - 56 6 {EMELEKTEREE
A A SR FE ) K S AR G SR A
T2 F_RBEREVZENEEZENRSHERER
iIKs: ERGRRE (cmiday)  BER(CM)  BESRI(hN)  EEEEE(NhD)  (SEEEmGER(hn)
100 448.66 1.78 0.09 89.93 90.02
50 224.33 1.78 0.19 115.27 115.46
10 44.87 1.78 0.95 143.77 144.72
22.43 1.78 1.90 140.37 142.27
4.49 1.78 9.51 133.41 142.92
0.5 2.24 1.78 19.02 124.67 143.69
0.1 0.45 1.77 94.75 54.45 149.20
*0.05 0.22 1.78 190.73 0.00 190.73
*0.01 0.04 1.78 953.69 0.00 953.69
S TR A R B RIS - T JOBaa B B AR -
R3 F_RBEREVGZEMEEZKFEEDF
In Out AS K E
iKsy [Sgmrt MZVEEMELE | SRR AR RER (FUUDKE | LEUKS e
(cm)  FE/KE(Cm) (cm) HiK & (cm) (cm) (cm) gaib&cm) | (m)
100 1.78 0.10 0.77 0.07 0.41 0.69 0.00 -0.07
50 1.78 0.16 0.40 0.16 0.53 0.89 0.00 -0.04
10 1.78 0.26 0.00 0.27 0.67 1.12 0.00 -0.02
5 1.78 0.25 0.00 0.27 0.65 1.10 0.00 0.00
1.78 0.24 0.00 0.26 0.66 1.10 0.00 0.00
0.5 1.78 0.23 0.00 0.24 0.66 1.11 0.00 0.00
0.1 1.77 0.13 0.00 0.06 0.69 1.15 0.00 0.00
*0.05 1.78 0.47 0.00 0.00 0.88 1.43 -0.03 -0.03
*0.01 1.78 1.77 0.00 0.00 2.10 3.40 -1.90 -0.04

i PR AREAGRUERL R - T —JORBTEE - 1B SRR AR -
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FEE R 5 2 RERERSYE - W S HABR AR T AR
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R ER AL (R 6) 0 B AXKLET 2 HIE B
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TR SRR K ER AR - AR 6 YA IE
R BRHR R R RE > 15 A BRI -

"4 NEFRTEMTIBOREIHIEE - F19 Ks: RIRZEFHFI9HEBERN

W Gt T4 Ks: (cmiday) s
YEFERL 8 4.46 -627.51
EEL 1 6.82 -887.15
FEEL 2 10.18 -781.35
Bt 3 12.79 -690.32
RYEREER T 2 92.06 -777.85
=t 2 32.04 -990.75
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x5 NEEIEMTIBESEERRE - HERIPE

i/Ks1 RS WERNEL WEEL FEREL Bt WEREL WEEL
JEREGRE (cm/day) - - - - - 1602.19
50  CEEEERT (hr) - - - - - 0.01
JEREHARE (hr) - - - - - 75.82
FEREERE (cm/day) - 68.17 - - - 320.44
10 ERERERT (hr) - 0.92 - - - 0.06
JEREHARE (hr) - 221.01 - - - 69.33
SERERE (cm/day) 22.31 34.09 50.88 63.97 460.28 160.22
5 SERERERY (hr) 1.88 1.83 0.98 0.68 0.05 0.13
JEREHARE (hr) 140.52 220.17 163.50 143.13 76.07 75.13
SERERE (cm/day) 4.46 6.82 10.18 12.79 92.06 32.04
1 SRR (hr) 9.40 9.17 491 3.42 0.24 0.63
JEREHAEE (hr) 132.79 214.44 159.21 139.26 75.04 71.33
SRS (cm/day) 2.23 3.41 5.09 6.40 46.03 16.02
05  JEEEESRY (hr) 18.79 18.32 9.81 6.84 0.48 1.25
JEREHAEE (hr) 123.80 206.51 155.00 135.96 75.54 71.12
SRS (cm/day) 0.45 0.68 1.02 1.28 9.21 3.20
01  JEEEERT (hn) 93.33 91.20 48.94 34.08 2.40 6.26
JEREHAEE (hr) 57.87 142.61 120.59 112.59 72.48 66.28
SRS (cm/day) - 0.34 0.51 0.64 4.60 1.60
0.05  JEEEFRE (hr) - 180.98 97.40 67.58 4.81 12.50
JEREHAEE (hr) - 64.37 78.53 88.41 70.17 60.89
FERETRE (cm/day) - - - - 0.92 0.32
0.01  JERFRERT (hr) - - - - 23.92 61.80
JEREHAEE (hr) - - - - 54.00 17.04
JERETRE (cm/day) - - - - 0.46 -
0.005 EREHERE (hr) - - - - 4755
JEREHARE (hr) - - - - 33.69

x6 NEELTEMIRSBEENREE  BERBENEEAR
EBSBCERA - BAr 1 FEBGRRE() (cm/day) -

LIRS SR (trigaun) () * SETEAAEE (i) (1)
tirigation =41.79/ 1
iﬁg@jgt tinterval Izlg_"j‘at'mg‘tirrigation +141.41
trigation = 02-1/1
WAL tinterval = _Igl'géi%c{?rrigation/_" 222.1
tovigation = 49-721/1.
R tinterval lrlgezsl'08n8tirrigea:tion6 _/'_163'79
t o =43.46/i
%j: tinterval Ir:r"g_a%(fnS:I'tirrigatir}n +142.1
tirigation = 2217 1
@E‘%i%i tinterval :IT%e}ugogtirrigation/_F 75.26
Cvigation =19:96/1
WRRL tintervallnfafgjgtirrigation +72.7
3.4 REEHREET CN BE(EZERH AHSE DL g 5t 05GE25062 1Yy + £ Ry 91l » DA
SE] HYDRUS-1D 3% [FHBE S FEHE (T RE S Bk e -
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