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Reliability and Applicability of Weather Forecasts for Irrigation Scheduling
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Abstract

The purpose of this study is to analyse the accuracy of weather forecasts of
temperature, precipitation probability, and sky condition and to evaluate the applicability of
weather forecasts for the estimation of potential evapotranspiration for irrigation scheduling,
Five weather stations were selected to compare forecasted and measured climatical data.
The error between forecasted and measured temperature was calculated and discussed.
The accuracy of temperature forecast using relafive frequency of the error was calculated,
The temperature forecasting showed considerably high accuracy. Average sunshine hours
for forecasted sky conditions were calculated and showed resonable quality, From the
reliability graphs. the forecasting precipitation probability was reliable. Potential
evapotranspirations were calculated and compared using forecasted and measured
temperatures. The weather forecast is considered usable for irrigation scheduling.
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Table 1. Summary of weather stations

Location

Name Altitute(m)
Lat.(N) Long.(E)
Seoul 855 37 34 126" 58
Taejpn 67.2 36" 22 127° 37
Kangnung 26.0 37° 45 128° 54
Kwangiju 739 35° 10° 126° 53
Taegu 57.8 35" 5% 128° 37
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Table 2. Accuracy index of each class of error
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Table 3. RMS error of average temperature

Error of each region('C/Day)
Period

Seoul Taejon Kangnung Kwangju Taegu

Apr. — May 1.40 1.39 1.70 1.10 191

June ~ Aug. 1.15 1.10 1.46 1.04 1.45

» Sep. ~ Oct. 1.31 1.20 1.10 1.22 1.26

Apr. ~ Oct. 131 1.24 151 1.13 161

Apr. ~ May 1.09 1.03 3.40 1.31 143

) June — Aug. 1.18 1.16 1.83 1.13 1.50

% Sep. ~ Oct. 1.19 1.44 155 1.37 143

Apr. ~ Oct 1.22 1.24 292 127 1.55

Table 4. Frequency distribution of the error
Region Seoul Taejon Kangnung Kwangju Taegu

Class f % £ % f % f % f %
{1c 247 57.7 240 56.1 172 402 237 55.4 228 53.3
1~2C 132 308 127 29.7 109 255 137 32.0 112 26.2
2~3C 36 8.4 50 11.7 70 164 40 9.3 51 11.9
34T 10 2.3 9 21 35 8.2 7 16 23 54
4~5T 2 05 1 0.2 18 42 6 14 9 2.1
> 8C 1 0.2 1 0.2 24 5.6 1 0.2 5 1.2
Sum 428 100 428 100 428 100 423 100 428 100
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Tahble 5. Accuracy of temperature forecast

Region
Class

Seoul | Taejon

Kangnung

Kwangj | Taegu

Accuracy
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Fig. 1. Reliahility of forecasted precipitation probabi-
lity for Seoul
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Fig. 2. Reliability of forecasted precipitation probahi-
lity for Taejon
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Fig. 3. Reliability of forecasted precipitation probabi-
lity for Kangnung
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Fig. 4. Reliability of forecasted precipitation probabi-
lity for Kwangju

100
20 r
80 r
70
60 -
50 r
40
30
20
10 r

0

Observed relative frequency{%)

0 10 20 30 40 50 60 70 80 90 100
Predicted probability(%)

Fig. 5. Reliability of forecasted precipitation probahi-
lity for Taezu
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Table 6. Reliability analysis of forecasted precipitation probability

ES
7

Seoul Taejon Kangnung Kwangiju Taegu
Forecasted B/A B/A B/A B/A B/A
probebly VA By [ A B L [ A B e [ 2B |28
0% 30 1 33 28 0 0 15 0 0 36 0 0 22 0 0
10% 75 1] 1.3 87{ 0 0 76| 7 92 30| 3| 38 90| 3 33
20% 92 | 13 14 |116 | 10 | 86 |103) 15 15 | 117 | 13 11 [ 105} 14 13
30% 82 | 15 18 64 | 18 28 | 88| 25 28 61 | 10 16 | 90| 20 22
40% 32 113 41 35 15 43 | 411} 17 41 3|17 60 [ 31| 12 39
50% 7 4 57 8| 4 50 12| 5 42 13| 8 62 | 10} 6 60
60% 25 | 21 84 22| 16 73 | 23} 15 65 19 | 14 74 1 19| 13 68
70% 22 1 201 91 231 19 83 16 | 13 81 14 | 12 8 | 13| 11 85
80% 25 1 19| 76 17| 15 88 181 15 83 18| 16 89 131 11 85
90% 17 | 16 | 94 14 | 13 93 221 21 95 13| 13| 100 | 19| 19 | 100
100% 21 120 95 14| 14 | 100 14| 14 | 100 23 | 22 9% | 16| 15 94
Reliability score 10.22 591 4,50 817 6.73
* A : Forecasted rainy days
B : Observed rainy days
Table 7. Forecasted sky conditions and observed sunshine hours
Forecasted sky conditions
Observed
. partly mostly clear after | cloudy .
sunshine clear cloudy . ] rain shower
cloudy cloudy rain after rain

hours(h)
days| % |days| % (days| % |days| % |days| % |days| % |days| % |days| %
{1 34 4 ) 4 14 12 18 26 62 25 54 39 | 172 56 18 10
1-2> 13 1 4 3 6 5 4 6 13 5 10 7 20 7 12 7
2-3 19 2| 1| 1| 7| 6 4 10| 7| 9| 7| 13| 4| 11| 6
3-4> 20 2 4 3 7 6 5 71 16 6 9 71 21 7 8 5
4-5% 35 4 11 8 8 7 3 12 15 6 14 10 17 6 13 8
5-62 32 3019 14 4 3 71 10 ] 15 6 ] 6| 13 41 21 12
6-7> 47 5] 11 8 18| 16 6 9 16 6 7 S u 41 14 8
7-8) 65 7 17 12 1 9 5 7 26 10 8 6 10 3 16 9
8-9> 122 | 13| 18 13| 16| 13 5 7119 8 4 31 10 3019 11
9-10> 15 ( 16| 14| 10 13| 11 3 4 14 6 7 5 9 3] 13 8
>10 407 | 437 35| 25| 16| 13 3 4 35 14 7 51 10 3 281 16
Sum 949 | 100 | 139 {100 [ 120 | 100 68 | 100 | 248 | 100 | 137 | 100 | 306 | 100 | 173 | 100
Average | goaz | 72az | 6147 | 4347 | s0M7 | 3047 | 257 | 55M2

sunshine hours
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Table 8. Potential evaporanspiration by Blaney-Criddie formula

(Unit : mn/day)

Seoul Kangnung
Section By observed |By forecasted By observed |By forecasted
Error Error
data data data data
April 2.24 2.23 0.01 2.57 249 0.08
May 3.89 391 A0.03 393 399 A0.06
June 542 544 A0.02 451 467 A017
‘95 July 6.28 6.33 AQ0.05 6.57 6.42 0.15
August 6.40 6.49 A0.09 6.67 6.62 0.05
September 417 417 0.00 410 407 0.03
October 275 2.77 A0.02 2.90 287 0.03
April 2.04 2.08 A0.04 2.46 1.86 0.60
May 4,22 424 A0.03 37N 3.91 A0.20
June 5.64 5.80 A0.16 478 5.55 A0.76
‘06 July 6.24 6.41 A016 5.98 6.06 A0.08
August 6.40 6.42 A002 5.63 6.08 £045
Septermnber 470 462 0.03 432 4725 0.07
October 2,54 2.55 A001 2.67 2.66 0.01
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Fig. 6. Comparison of potential evapotranspirations

simulated by observed data and forecasied
data(Seoul, 1998)
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Fie. 7. Comparison of potential evapotranspirations
simulated by observed data and forecasted
data(Kangnung, 1996)
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