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Simulating Crop Yield and Probable Damage From Abnormal
Weather Conditions
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Summary

Potential impacts for unfavourable weather conditions and the assessment of the mag-
nitudes of their adverse effects on crop yields were studied. EPIC model was investigated
for its capability on crop yield predictions for rice and soybean. Weather generation
model was used to generate long-term climatic data. The model was verified with ob-
served climate data of Suwon city. Fifty years weather data including abnormal condi-
tions were generated and used for crop yield simulation by EPIC model. Crop yield proba-
bility function was derived from simulated crop yield data, which followed normal distri-

-bution. Probable crop yield reductions due to abnormal weather conditions were also ana-
lyzed.
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Fig. 1. Flow chart of crop growth and yield
model
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Table 1. Mean and standard deviation of
actual and simulated yield

Yield(t/ha) t-values for

Crop |Location| Years | Actual | Simulated | differences
7 | SD| 7 | SD | inmeans*
Rice Suwon |'83~'94| 6.55 |0.427| 6.47 |0.615] 0.280
Miryang | '83~'94| 6.29 {0.333| 6.26 |0.437| 0.370
Soybean Suwon |'83~'93| 2.25 |0.278| 2.22 |0.221| 0.079
Miryang |'88~'93 | 2.72 0.183&0 0.293] 0.142

* None were significant at the 95% confidence
level.
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Fig. 3. Yearly variation in actual and simu-
lated crop yield in Suwon
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Table 2. Comparisons of observed and simulated weather data
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(%) | Sim. | 68| 68| 67| 65| 70| 75| 81| 80| 76| 75| 72| 72|
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Fig. 4. Comparison of observed and generat-
ed monthly mean of daily maximum

717 2 2YE o] &3 FUX L
O 2 Haer, HdFASED JdsE
o] LA meo] HAE AR P 50
79 713AERREH =ue o FFHS
FAPon. AFYE Y FPA:
Table 37} 7t} Table 3ofA 9} o] =H9)
FEFE Hogtel 7.27t/hacln HAFe
5.49%/had o™, B 6.39%t/hag A EZHA}
L 04409t} £9] 33 1.72~2.3%/ha

o] ¥YE BYon, BE F8FE 2.05t/ha

[+]
=
=

=
ho!
d

temperature ol FFHAE 01704 th

20

18 /-_\ A /7&\ Table 3. Simulated crop yield for 50 years
P I AT ) Yield (t/ha) Rice Soybean
519 /Y. B Y AN S Y Maximum 7.27 2.39
S T T A N Minimum 5.49 1.72
0 7 B S W
2T 17 7 % Mean 6.39 2.05
< 6 . .y
=N ~ v ® Std. Deviation 0.44 0.17

2 [loburved+Generalw I

O 5ot AT 2. XMsHEtEgTe MY

ont|

Fig. 5. Comparison of observed and generat-
ed monthly mean of daily solar radi-
ation

100

[ —=—Observed —+— Generated |

90
2 8 /f\ i l\\
ES VRN AL VY Y
£ v W Y R\
T 60 :

50

40 - v

90/1 91/1 Month 92/1

Fig. 6. Comparison of observed and generat-
ed monthly mean of daily relative
humidity

V. J|dxfsietEe] 3

1. et £

o] 4oz A FAES AsgEL
g5 FERIUTE o83l Y
At I BFEERIFTE AFEEES
7} 2o ol&ET ¢low, Gamma® ¥, Beta
2y 2 E¥AFEE (mixed nornal distribu-
tion) 5% ol&5 11 9lth(Rotter, 1996). &
B F8FE FEY AuEAY sz
ol T3ty W FrIte AREE o4&
3] AEst FERETFE AA 3t oF g

AEW S FEEXFTE AR
A3t 2 FEEE T dto HE= A
Fe ANEET s A3 dx, 8
FEREIPFE  AWEE, UFAFEE,
Gamma® ¥, BetaZ ¥ 7} AAEY o, olE
408 EXFT TN FEF EXFFE B

2
-
2~
T

o) olgHT gt AFEERSE AR
AN LYLES 2HAT

Fig. 72 =uwd & FazFe] Ex3o}



o] 371 ¥ mE FAEY] F£HF L ANLY &Y FA

7.50

7.00 t

6.50 |-

Crop yield (t/ha)

5.00
99 98 95 90 80 70 60 50 40 30 20 10 5
Non-exceedance probability (%)

1 1
21

Fig. 7. Normal probability distributions of
crop yield for rice

AFEIYSE =N oz, 4¥E AT
BERFTF £ £XE T Ui 2
2e @+ 9

3. MsydeSY sate

NNEE AT FHBe| BAE A}

7] 918t AFRELSE o] &3l AH TS
o W #AEY AL Fa, o] 2R
BF FEFRG Fe Sy g 2, 5,
10, 20, 50, 100d W= A DA SEY 5
gabe 47 2A0h

Table 4= =8¢} Fd 3 Al &E 2 A
#7170 sEEe BAS U =8 A
$ 6.02t/has 53 WE A LYA A
gt Saagoln] ol 20%2 A FE 3

al

Table 4. Probable damage from abnormal
weather conditions

Return Non-Exceedance | Crop Yield (t/ha)
Period (yrs)| Probability (%) | Rice | Soybean

2 50 6.39 2.05

5 20 6.02 1.90

10 10 5.82 1.82

20 5 5.66 1.76

50 2 5.49 1.69

100 1 5.37 1.64
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