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%1.2023 5 A %42 (ETo)
Table 1. The Monthly reference evapotranspiration (ETo) in 2023

Min TempMax Temp Humidity Wind  Sun Rad ETo

Month
°C °C %  km/day hours MIJ/m?day mm/day
January 17.2 28.0 86 103 4.5 11.4 2.22
February 18.5 29.1 86 120 4.5 13.0 2.60
March 20.1 32.1 86 95 6.1 17.0 3.50
April 22.1 34.9 89 86 4.4 16.0 3.57
May 24.1 36.5 91 95 4.7 17.0 3.95
June 26.9 36.2 93 60 6.2 19.3 4.48
July 27.7 36.9 90 51 8.0 21.9 5.13
August 27.5 38.0 90 34 7.0 20.0 4.81
September  26.5 34.5 87 77 7.9 20.0 4.57
October 24.0 323 85 95 4.2 13.0 3.01
November  21.4 324 84 120 7.3 15.0 3.20
December  19.0 29.9 86 146 5.5 12.0 2.53
Average 22.9 334 88 90 5.9 16.3 3.63

42



%2203 F 5 AERERA KT E
Table 2. Monthly rain and effective rain in 2023

Month Rain effective rain
mm mm
January 18.5 18.0
February 19.0 18.4
March 18.0 17.5
April 49.5 45.6
May 87.5 75.3
June 131.0 103.5
July 259.6 151.0
August 8.8 8.7
September 347.2 159.7
October 89.6 76.8
November 4.0 4.0
December 3.0 3.0
Total 1,035.7 681.3

(=) 2E 5%

CROPWATE A XL B OB LEA MK S & > ABZERR
REE LEABAT L ELARELERHA A A MK ERAM)
ZHHESE LBABAT S EALEE R L3 > 5B R E0~60
cm +3%0.1bar » 0.33bar » 15bar:t B B EAKE » Bt E L3EHF K
Koo g HEREATREISOcmEERA XA S EHTO mMm -
CROPWAT# A% % £ 32 %Ko & (Readily available moisture,
RAM) ARl 22 LIEBR MK, 2EZ60% » £A456 mm - | & LIE
@A EELRBRENFRMLBEREIN I ALTLE R LS =
183X B8 2 48 8% A7 1.44-1.53 g/em3 » A B R A7 15-176 mm/h >
BTHBEREBKAERFERNEASLRTARALHIS mm/h - RIFEE LK
£Q2012)VF % A A8 N A -
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Table3. Soil available moisture content

Soil depth soil thickness moisture content (mm) Available moisture
(cm) 0.1bar  0.33 bar 15 bar content (mm)
0-15 32 45 1 31
15-30 21 37 12 9
30-60 97 88 21 76

F 4 LIEHMEEANB R
Table4. Soil characteristics and infiltration rate

, Soil texture Bulk density Infiltration rate
Soil depth Semd Sl Texture
cm an 1 ay 3
(cm) ©) %) (%) (g/cm”) (mm/h)
0-15 14.1 67.5 184 Siltyclay loam 1.53 42
15-30 17.8  64.8 17.4 Silty clay loam 1.44 15
30-60 16.8 67.0 16.2 Siltyclay loam 1.51 176
(=) 1E a3t

K #5 K8 % 3@ CROPWAT # 2 1 4 s # 5~ 30 - AFAO # B & 47
Mt RBARRESRD FEEB A XEAFEIMELALSE -
1A258 ~2RA58 24158 ; 28447108 7208 ~T7H
308 - XM AERMBEARBHERG KBl > 2 -
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Fig. 1. Use the CROPWAT model to evaluate the Kc value and growth days of

rice in the first period of 2023.
44



{13 Rice - C\ProgramDsta\ CROMAT dntw\crop\ FACKRICE.CRO | ]

Caop Name [Fice Trasnplanting date 107 [ Ditser susing Hanvast [BEAT

| Lo, |
1 =
Ko wet =1 1.0 —+—— 105 110 = |
| | (12
sy ! en grimth stage Aotal
Shage | Iokgl  puadelinng P davelopineel | madoapton | Lake ssadon |
el 2 (8 [0 = EJ ED % | [
| B0
Fluoting depth | ———1
] ! 1--_""-—__: [ £ cem—
| : =]
Hursmy sreas [X] R I
Critical dnﬂum _r-,'-r:- | Mam |F3—_ﬂ :ﬁ
{raction) | Jid /
Yokl rezpesnze | | | 100 100 [EE Insa i
Ciaphesght |m] I I (780 jdpanall

B 2. 4 i CROPWAT £ & 394 2023 4 % 2 fA1E K A5 Ke AR £ F B & -
Fig. 2. Use the CROPWAT model to evaluate the Kc value and growth days of
rice in the second period of 2023.
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% 6.2023 4 3 2 #1545 i CROPWAT 4 35t ok ¥ 5 B K 8 L 2
Table 6. Comparison between the CROPWAT simulation method and the actual
irrigation water volume in the second period of 2023

transplantday 10-Jul 20-Jul 30-Jul
actual actual actual Effrain
Month Decade (lrrrrllr%%l:(?) (IIIIHT#} deé) (lfrrli%%lg(g (IIII]TH'VR deé) Egﬁélgg (gﬁgg@ (mm)

Jun 2 - 0.5 - - - - 34
Jun 3 205.0  389.3 - 0.6 251.0 - 392

Jul 1 138.2  590.8 233.0 389.2 1.8 0.6 51.1

Jul 2 71.2 - 111.7  591.0 160.7 389.2 593

Ju 3 83.5 21.1 44.5 21.1 774  609.3 40.5
Aug 1 99.1 49.9 95.4 49.8 108.5 49.8 4.3
Aug 2 5.6 53.2 5.1 53.0 12.2 52.9 -
Aug 3 69.0 53.3 179.5 53.1 191.8 52.8 4.5
Sep 1 - 8.8 - 8.7 - 8.5 439
Sep 2 74.8 - 6.7 - 2.8 - 643
Sep 3 262.5 - 112.4 - 47.8 - 514
Oct 1 130.5 3.0 94.5 3.6  217.1 3.7 345
Oct 2 52.8 4.8 98.6 6.0 7.4 6.5 25.1
Oct 3 0.1 15.9 67.5 17.4 42.6 187 17.2
Nov 1 - 16.7 - 28.4 7.2 29.7 3.9
Nov 2 - - - 19.2 - 33.2 -
Nov 3 - - - - - 17.9 0.1

total 1,192.3 1,207.3 1,048.9 1,241.1 1,128.3 1,272.8 442.7
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Fig. 4. Difference in actual irrigation water volume between staged rice
transplanting and simultaneous rice transplanting in the first period of
2023.
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Fig. 5. Difference in actual irrigation water volume between staged rice
transplanting and simultaneous rice transplanting in the second period
of 2023.
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Assessment of Irrigation Water Allocation for Rice
Paddy in The Eastern Taiwan

Ching-Ying Liao'
'Assistant Researcher of Crop Improvement Section of Taitung DARES, MOA.

Abstract

This study evaluates the irrigation needs for rice cultivation in Guanshan
Township, Taitung, using the CROPWAT model to calculate crop water
requirements in response to rainfall pattern changes driven by global climate
change. A small-scale irrigation demonstration field was selected, where a
weather station was set up to collect climate data, including temperature,
humidity, and wind speed. The study observed the actual irrigation amounts
during the first and second rice planting seasons in 2023, with staggered
planting dates. The irrigation demand predicted by the CROPWAT model
showed a deviation of less than 10% compared to actual water usage.
Additionally, planting periods for the first and second seasons should be spaced
at least 20 days apart to allow effective irrigation management. By setting up a
simplified weather station for data collection and optimizing model parameters,
the study enables precise water resource management across broader areas,

contributing to the sustainable development of the regional rice industry.
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