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Computation of Reference Crop Evapotranspiration for Irrigation Scheduling

3 A g
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Summary

In order to provide basic information for the estimation of evapotranspiration for grass

(Joycia Japonica), both field lysimeter experiment and model prediction were performed

to estimate daily ET. Various methods were used to predict daily reference crop ET and

crop coefficients. Measured mean daily ET during the 1997 growing season was 4.5mm.

Model predicted mean daily ET during the 1997 growing season varied from 3.6 to 4.

7mm depending on the prediction model. Crop coefficients varied from 0.96 to 1.27 de-

pending on the prediction model. Comparison of the seven reference crop ET prediction
methods used in this study shows that the Penman-Monteith method gave the smallest
ET while the Hargreaves method gave the largest ET. The crop coefficient by the cor-
rected Penman method was 1.03, which is closest to 1.0, suggesting that this method may

be the best prediction method.
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Table 1. Climatologic data at the Taegu weather station in 1997

Futge] ule) wa) B LIsW) § =)
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gz RUe AYsdc. Feas B3
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10-d Tave Tmax Tmin Tdew RHme:m RHmin WS Precl SH Rad
ay C C C C % % m/s | mm he | MJ/m?
May F 20.8 28.1 13.9 11.2 57.9 35.1 2.0 4.4 7.4 16.8
M 20.2 25.4 154 115 61.2 43.9 2.0 3.6 7.4 14.9
L 18.0 24.4 12.6 10.2 63.0 40.0 2.3 1.6 6.6 18.2
June F 20.9 26.9 15.9 12.9 63.4 41.3 1.7 3.0 6.6 17.3
M 24.6 32.1 18.1 14.6 56.2 31.7 1.7 2.7 8.3 20.1
L 25.8 31.0 21.1 184 66.6 43.8 1.3 12.7 5.7 15.6
July F 24.7 28.7 214 19.6 74.4 57.7 1.9 16.8 3.3 10.8
M 24.9 29.5 20.8 19.4 73.5 54.5 1.8 14.2 4.8 134
L 28.5 33.9 24.1 20.8 64.8 L 44.3 2.0 0.7 7.3 17.9
Aug F 274 32.5 23.5 21.7 72.6 52.4 1.5 8.2 7.5 12.8
M 24.3 27.7 22.1 19.3 74.1 61.4 2.5 4.0 2.0 11.2
L 27.1 32.5 22.5 19.3 64.2 43.5 2.1 0.1 7.5 16.8
Sept F 25.1 31.3 19.9 16.9 62.6 39.8 2.0 0.7 6.8 15.9
M 21.1 26.0 17.1 134 63.6 44.4 2.4 0.6 4.7 12.7
L | 179 24.1 12.9 9.6 60.6 36.4 14 0.4 6.4 13.0
Mean 23.4 28.9 18.8 15.9 65.3 44.7 1.9 4.9 6.2 15.2
Note : RHpean : Mean relative humidity
RHpin @ Minimum relative humidity
WS . Mean wind speed
Preci . Precipitation
SH : Duration of sunshine
Rad : Radiation on a horizontal surface
(Doorenbos and Pruitt, 1977) BEo] A3 7|£RAE A FE LA 2 1y
(6) FAO-24 Pan evaporation method 2 AZAE A AR )
(Doorenbos and Pruitt, 1977)
(7) 1963 Penman(Penman, 1963) m Zx» 4 n&E
(8) 1985 Ha.rgreaves Temperaturé method 1. p= mepala
(9) 1972 Kimberly Penman(Wright and
Jensen, 1972) 1997'd9] =EA&7)719] 5YRE 9971R
¥ azegols 99 T U9 VAR o FoAnHZ BEF W FuaBe
A& gl 22RH JEHE FASTLY Table 26141 H<l wie} 2} #3717 §<
2& APg3rh. REF-ETE ZEAS A4 o o HWa FLAEL 45mm= Ut
JoiA FEFHEZE FUel GBI FA 19979 #Z7|71%2 o Su¢=ke 89 3
3 ANE HYSEE Hol Ut ole 4¥uy o] 5.9mmz2 Yelygs, i ST 5

4 37 74 2o 47 35mmE YEY
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Table 2. Observed and model estimated ref-
erence crop ET rate

(unit: mm/d)

10-day Pen- | 82 |FAO-| 63 Harg FAO-|FAO- Lys
Mon  K-P | Pen | Pen Rad | BC

May F) 40 | 43 | 49 | 43 | 53 | 41 | 43 | 45
M| 35 |39 |43 |39 |45 36|37 |39

L| 40 | 46 | 48 | 44 | 47 | 42 | 40 | 35
June F| 36 | 44 | 46 | 40 | 50 | 42 | 42 |37
M| 41 |53 |58 |45 |62 |53 |56 |55

L| 30|40 | 44 |35 |54 39 |43 |42
Juy F| 26 | 32 | 32 |29 |45 |25 |31 |35
M|31 (38|38 (35|48 |31 36|40

L| 42 | 49 | 55 | 45 | 55 | 48 | 53 | 5.2
Aug. F|1 30 | 35| 38 [ 33|50 |31 |37 49
M| 32|35 |33 |34 |35]26]3014l

L| 42 | 46 {52 | 46 | 48 | 45 | 48 |59
Sept. F| 41 | 43 | 48 | 44 | 46 | 41 | 45 |58
M| 36 | 38 |38 |39 |34]|30]33]|45

L 3232|3336 |33 29|29 |46
Mean | 3.6 | 41 | 44 | 39 | 47 | 37 | 40 | 45
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REF-ET 233 g 748 /4328 ol
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Fig. 2. Comparison of reference crop ET
predicted by various methods
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Fig. 3. Weather data at Taegu station in
1997
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Table 3. Crop coefficients by various esti-
mation methods

82 [FAO-
K-P | Pen

63
Pen

FAO-
Rad

FAO-
BC

Pen-

10-d
d Mon

Harg

May F 1113

111
0.88
1.03
1.04
1.40

1.05 | 0.92
1.00 | 0.81
0.76 | 0.73
0.84 | 0.80
0.66 | 0.95
1.05 | 0.95

1.05
1.00
0.80
0.93
1.22
1.20

0.85
0.87
0.74
0.74
0.89
0.78

1.10
1.08
0.83
0.88
1.04
1.08

1.05
1.05
0.88
0.88
0.98
0.98

June

1.35
1.29
1.24
1.63
1.28
1.40

1.09 | 1.09
1.05 | 1.05
1.06 | 0.95
1.40 | 1.29
117 | 1.24
1.28 | 1.13

1.21
1.14
1.16
1.48
1.21
1.28

0.78
0.83
0.95
0.98
1.17
1.23

1.40
1.29
1.08
1.58
1.58
1.31

1.13
1.11
0.98
1.32
1.37
1.23

July

Aug.

1.41
1.25
1.44

135 | 1.21
118 | 118
1.4 | 1.39

Sept. 1.32
1.15

1.28

1.26
1.32
1.39

141
1.50
1.59

1.29
1.36
1.59

| e L - - -l L=

Mean | 1.27 | 1.11 | 1.03 | 1.16 | 0.96 | 1.21 | 1.12
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