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Application of daily precipitation simulation in the climatic
risk analysis of sugarcane

Liu Wu, MO Jia-yao, MO Jun
(1. Laibin Meteorological Bureau of Guangxi Province, Laibin, Guangxi 546100, China)

Abstract: Using the random weather generator (WeaGETS) to simulate the daily precipitation sequences in the past
200 years in Laibin, the simulated results compared with the measured data in last 50 years. Application of the simulated
sequence analyzed the effect of precipitation to the sugarcane production in Laibin. The results showed that: The relative
error of the simulated annual average precipitation was between 0.7% 13.5% . The simulated monthly rainfall was obvi-
ous correlation with the actuality. The daily maximal precipitation and its change trend were trust. The difference between
simulated each level rainy days with the real measured ones was 0.2 ~ 14.3 days. The simulated effect of daily precipita-
tion probability for below moderate rain was better than the above heavy rain. In short, the simulated precipitation was
close to the measured one. So it can be used in the climatic statistical analysis. Under the assurance ratio 80% , the
rainfall in each stage of seeding, tillering, jointing and maturation of sugarcane was accounted 51.0% , 52.7% , 72.8%
and 38.5% of the stage crop water requirements, respectively. In each growth stage, the no drought probability was
21.0% ~40.0% , the light drought probability was 9.5% ~29.5% , the moderate drought probability was 10.5% ~
26.5% , the severe drought probability was 7.5% ~ 22.5% and the super drought probability was 6.0% ~29.5% . So
in Laibin the drought probability was comparatively large. The most important drought was in Spring and Autumn and ma-
jor impacted the growth stages of seedling, tillering and maturity.

Keywords: weather generator; precipitation; simulated rainfall; sugarcane; drought risk; climatic analysis
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Table 1 The sugarcane growth periods during 2008—2012 from the national agricultural climate station of Laibin

K H W Growth period 2008 2009 2010 2011 2012 T4 Average
HHT (&K Emergency date 04-08 03 -26 03 - 03 04-18 04-10 03 -31
25 3] Elongation date 06 - 16 06 - 12 06 - 14 06 - 22 06 - 06 06— 14

2 R

2.1 EESHEELE

211 FHEEBAKRFE RIS bR
T (6 2) BB, P RO TR 1 7 25 S 53 K

FHZEAN R . P I 7 25400 HARE K, 61.5% 1%
PU T2 R F LRI 2. W& A5 REHE,
69. 2% M BLHLAE S RBUNT 2 PRAE S R 8. AHRT R
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Table 2 Comparison of the simulated and measured precipitation’ average, variance and variation coefficient in Laibin Station

YA /mm F# TS
A Average precipitation Variance precipitation Variation coefficient XT;;J f/*i
Month (L S (L] S L0 S Relative error
Simulateded Measured Simulateded Measured Simulateded Measured

4F J K Total 1388.5 1349.5 79109.2 76925.9 0.20 0.21 2.9
11 JAN 48.7 45.6 1366.4 1279.8 0.76 0.79 6.9
2 /| FEB s2.1 49.5 1355.9 1384.7 0.71 0.75 5.2
3 H MAR 73.4 68.3 2169.6 2144.1 0.63 0.68 7.4
4 /1 APR 124.5 121.4 3829.8 3997.9 0.50 0.52 2.6
5 A MAY 220.9 215.1 5189.2 5941.1 0.33 0.36 2.7
6 /1 JUN 249.3 250.9 17134.7 19045.9 0.53 0.55 ~0.7
771 JUL 211.8 209.0 21092.1 19764.3 0.69 0.67 1.4
8 H AUG 176.5 173.2 10244.0 8640.6 0.57 0.54 1.9
9 A SEP 75.3 74.3 2594.1 253.7 0.68 0.64 1.3
10 4 oct 91.0 80.2 5333.2 4684.7 0.80 0.85 13.5
11 H Nov 3.8 31.6 1449.4 1169.5 1.16 1.08 3.7
12 H DEC 32.4 30.5 796.2 821.2 0.87 0.94 6.2
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Fig.1 The simulated and the measured annual precipitation

with assurance ratio in Laibin
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Fig.3 The simulated and measured daily

maximal precipitation in Laibin
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Table 3 Comparison of simulated and measured yearly rainy days with different grade in Laibin Station

o AR H /d = AR S R A T
MK 55 Average yearly rain days Variance precipitation Variation coefficient Yo X2
Precipitation — - — - — - - Absol

grades AL S FEADL S R, S solute

Simulateded Measured Simulateded Measured Simulateded Measured Error

=0.1lmm 126.0 140.3 202.7 227.5 0.113 0.108 -14.3
=5mm 58.8 56.3 74.5 80.4 0.147 0.159 2.5
= 10mm 37.9 36.4 52.2 48.6 0.191 0.191 1.5
=25mm 15.5 15.1 24.6 17.2 0.319 0.274 0.4
=50mm 5.0 4.8 6.5 4.6 0.507 0.448 0.2
= 100mm 0.8 0.5 1.0 0.6 1.272 1.466 0.3
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Fig.4 Simulated and measured rain probability with different grade
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Note: R was the daily precipitation. The probability was treated by 5 days smoothing.
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growth stage of sugarcane in Laibin
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Table 4  Drought classification grades

T P et ot e e

Drought grade No drought Light drought Middle drought Severe drought Extreme drought

2% /0

@%/k.%._//a . Do= -5 -5>Dw=-20 -20> Dw= -35 -35>Dw=-50 Dw < =50

Water deficiency ratio
RS5 BLBEHEERTRRENE %
Table 5 The different grade drought occurred probability in each growth stage
EEH J R BE i Cit S FiE

Growth stage No drought Light drought Middle drought Severe drought Extreme drought
T Seedling 40.0 15.5 10.5 14.0 20.0
Sy BEH] Tillering 21.0 11.5 26.5 2.5 18.5
i3] Elongation 38.0 29.5 19.0 7.5 6.0
AT Maturity 35.0 9.5 14.5 11.5 29.5
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