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Simulation of Optimum Irrigation Water of Upland Crops
by Evapotranspiration Calculation Methods
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Abstract
The objectives of this study are for finding an optimal calculation method
comparing observed evapotranspiration with calculated evapotranspiration by
Blaney-Criddle, Penman and Penman-Monteith method which are used in many place
of Korea. And after appling optimal calculation method, optimal irrigation is presented
through calculation of effective rainfall and requirement water considering
characteristics of region, crop and soil.
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Table 1. Crop coefficient by calculation methods

2 59 6% 74 FL] 99 109 119
- Azl (21 zlsd{ 2zl 2(Fl|2lS(d|A]F]3
Blaney-Clriddle ¥ |3 0.35]0.35|0.65[0.65]0.95[0.95]0.95] 0.95{0.95]0.80] 0.80 [0.80] 0.85
/ 3 0.35[0.35[0.68(0.68(1.00{1.00{1.00{1.00]1.00{1.00{ 0.45 [0.45
Penman ¥ [ w3 0.35]0.35]0.65 [0.95[0.95[0.95[0.95{0.95{0.80[0.80
Penman. e 0.35/0.35/0.35]0.550.80{0.95[0.95[0.95[0.95]0.95] 0.95 [0.87[0.85
Monteith %] ] 0.35/0.35]0.58[0.80]1.00[ 1.00{1.00] 1.00]1.00]0.80] 0.60 [0.45
TE 0.35]0.35/ 0.50 [0.65[0.80{0.95]0.95[0.95]0.95]0.95
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Table 2. The water content at field capacity and wilting point ~ Table 3. Ranges of maximum effective rooting depth,

(Suwon, Songsan series) and soil water depletion fraction for no stress
EZF(cm) EREFEH%) | AZANTEH(%) e 2j o2 2 o) (m) DAae
0~18 22.0 135
19~25 20.7 12.7 K 0.6~08 05
2646 25 135 23 05~1.0 03
47~82 29.7 135 -
83 ~200 11.9 95 & 05~08 045
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Fig. 1. Comparison of Calculated and Observed Evapotranspiration

Z e A9 Hug 23 1%, F, WFeM 25 B&C H3} Penman ¥ B
o P&M Mol 4§ ASg AR AL & 7 At B&C W] B¢ Al 2719 £84
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Hok o 2uf o] 3] "‘:“"W’L‘l Yerl 2w, Penman | 79 dA SEAFEHG I
AE AAste AFol UAFE YEHEH. FAO 3 AA ddZddAN FHdn e
Penman-Monteith -2 “4%7534, O ol wiste AFA 0 A ZEFE HoAY,
Ay 2719 FE&7)de AFALGY FL FLAFS Usle Z3E JeEdG

Table 4. Relative error of calculated and observed Evapotranspiration

3 72 Blaney-Criddle ¥ Penman { Penman-Monteith %
E 0.64 0.34 0.31

Il & 0.98 041 0.19

uj =S 0.36 0.28 0.29
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weg Zwaad AW 23 Penman-Monteith o] Blaney-Criddle ¥ # Penman
B dZo) 717t 412 e o] Penman-Monteith o 9)3lo W @)L AAIY
B OHT V3 2Ho] AYgE Bel @3S nEd 2 59t ARE Bty
B ANFE AASYT FE mE dxd 2Eage] Hixll =A s E, oe
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goEch A4 2001dee & & By ¢&5Fo o e AL ¢ 4 Yed,
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Table 5. Total evapotranspiration and net water requirement by crop (1998 ~2002) (Unit : om)

1998 1999 W 2000 2001 d 2002 \d
2 T (2 FMF F | 2FMF F | TFEMEFF |IFWEFF |uFF
ZFSUUF | 31632 | 3858 | 1547 | 3019 | 3828 | 13812 | 31304 | 31621 | 14611 | 33142 | 35080 | 10 | 3412 | 72 | 14740
% 7§ 3 15250 | 125250 | 39980 | 118330 | 118330 | 55010 | 114370 [ 114370 | 59930 | 85160 | 85160 | 18350 | 83090 | 83090 | 21100
FHESTE | BN | 2667 ] W35 1247 | 17921 1088 | 1258 | 13835 | 4231 1256 | 1216 | 3845 | 1965 | 10236 | 5845
ZFegsw | 10552] 15034 ] A ]| 200 16407 8418 | 21524 | 20970 | 17068 [ 24601 | 26100 | 19061 | 21282 | 1932 | 15209
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(Soybeans) (Red pepper) (Chinese cabbage)
Fig. 2 Amount of evapotranspiration and irrigation by crop (2002)
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%—%%}ol B3 dAEA AFE RS ¢ F Atk FHESHES 129.65m7t AHE-H AT
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= Bojude AL U & F Aok F BANFL 15209mo]™, 53.45me] FHESFo] AlE5
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