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Construction of Climate Suitability Model for Rice in Yangzhou and Quantita-

tive Evaluation and Application of Its Impact on Yield
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Abstract: This study utilized meteorological observation data and rice yield data in Yangzhou City from 1988 to
2017, combined with the physiological characteristics of rice in the Jiangsu Province. The influence of temperature,
sunshine, and precipitation suitability on rice climatic yield was quantified, leading to the construction of a compre-
hensive climate suitability evaluation model for rice. Based on this, a rice yield prediction model was established by
analyzing the quantitative relationship between the climate suitability index and climatic yield in Yangzhou, with
both historical fitting tests and forecast verification conducted on the model. The results indicated that a significant
correlation between comprehensive climate suitability and climatic yield, demonstrating that the index effectively
represents the integrated impact of climatic conditions on rice yield formation. The model performed well in both his-
torical fitting and trial forecast tests, providing a reliable scientific basis for the analysis and prediction of rice yield.
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Table 1 Simulating the correlation between climate yield using the quadratic exponential smoothing method

M XAE TR
Yangzhou Jiangdu Yizheng Baoying
AR 0.52%
{UAE 0.82%% 0.46*
FIE 0.60%%* 0.86%%* 0.66%*
2 0647 0.76% 0.74% 0.91%

W7 RN IR O 0.05 19 B AT SR, 0" ROR B BE BN 0.01 1Y B MRS, TR

Note: * indicates significance at the 0.05 level, ** indicates significance at the 0.01 level, the same below.
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Table 2 Model parameter
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PRI H )-8 H T D) 22 28 40 66 8.95 4.83
AL (O A ) 20 30 35 64 8.35 4.50
HESI (9 H ) 15 22 35 29 7.61 4.10
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Table 3 The correlation coefficient between rice suitability and climate yield in Yangzhou

g

. Cov, Covy Covyg Cov,.
1te

M 0.09 0.17 0.40% 0.37%

FE 0.41% 0.35 0.52% 0.593%

T 0.49%* 0.19 0.56% 0.58%

AXAE 0.35 0.03 0.50%* 0.50%

TLHR 0.25 0.42% 0.51 % 0.58%

TE : Covy\ Covy  Covg Fl Cov, 53 3 AQFE U JBE 3T L RE | e /KO B BEE | I S YL JEE RN 455 T B JEE 5 U 77 b A SR Y SR Rl B L o

Note : Covy, Covy, Covg, and Cov, represent the correlation coefficients of temperature suitability, precipitation suitability, sunshine suitabil-

ity, and comprehensive suitability with climatic yield, respectively.
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Fig.1 Annual variation of normalized comprehensive climate suitability and climate yield
in Yangzhou City from 1988 to 2017
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Table 4 Rice yield forecasting model

R TR [HIEES 4

Site Forecasting model Regression coefficient
M p(x) = 20.76x° + 9.244x* + 0.980 4x + 0.388 3 0.687%

T p(x) = 92.64x> — 42.64x> + 7.64x + 0.263 2 0.8157%%

i p(x) = 73.63x> + 42.9x% - 5.298x + 0.593 1 0.8377%

A p(x) = 10226 - 3.5342% + 1.781x + 0.433 7 0.705%*

TR p(x) = 106.9x> - 9.482x* + 3.368x + 0.668 7 0.882%

T wo, pa) Z0 001 hy £ A R AN A0 7

Note:x , p(x)represent comprehensive climate suitability and climate yield, respectively.

F5 19882017 EHMABRBREEESRKEFEMR KL FHERE
Table 5 Mean accuracy rate of retrospective validation between climatic suitability indices and climate yield for
rice in Yangzhou from 1988 to 2017

Bl Pl FENL e s A VLA
Site Yangzhou Baoying Gaoyou Yizheng Jiangdu
(] AR 950 B 5% 80.7 90.2 91.3 85.1 94.6
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Table 6 Comparison between the predicted and actual rice yield in Yangzhou from 2018 to 2020

A GO JiBR{E kg hm™ TR kg - hm™ TR /%
Site Year Actual value Predicted value Forecast accuracy
70| 2018 9271.5 7918.5 85.4
2019 9157.0 8 174.3 89.3
2020 9021.0 9887.2 91.2
FE 2018 9479.5 10 058.5 94.2
2019 96225 97745 98.4
2020 9562.5 10 123.6 94.5
e 1 2018 9330.0 9303.0 99.7
2019 9354.0 7739.4 82.7
2020 92775 9847.9 94.2
AR 2018 9293.0 7 836.1 84.3
2019 8718.0 7 386.4 84.7
2020 8 653.5 78272 90.5
VLR 2018 9090.0 9 846.1 92.3
2019 9190.5 8 360.3 91.0
2020 91245 10 130.8 90.1
3y 90.8
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