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Study of Soybean Yield Forecast in Jilin Province Based on Climate Suitability
Index Method
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Abstract: In order to forecast the yield of soybean in time# and accurately and provide reliable basis for the relevant depart-
ments to ensure the food security of Jilin province, the temperature, precipitation, sunshine and comprehensive climatic suita-
bility models of eachten-day in growth stages of soybean were constructed by using the yield material, developmental stages
and daily meteorological data, from 1980 to 2016, and considering the upper limit temperature, the lower temperature, the
optimal temperature, the water and sunshine demand for the growth and development of soybean. And via the correlation and
regression analysis with meteorological yield, dynamic yield forecast model based on climate suitability index of each ten-day
during July to August were established to predict the soybean yield of Jilin province dynamically. The results showed that the
yield forecast models in different periods all passed the validity test of 0. 05 level, and could reflect the status of meteorological
factors in growing stages of soybean objectively. The mean accuracy rate of the yield dynamic prediction model for historical
fitting test was all above 85. 0% , and the nonmalized root mean square error n-RMSE was less than 20. 0%. Inter-annual var-
iation between actual relative meteorological yield and relative meteorological yield fit by yield dynamic prediction model had
good consistency, and the correlation passed the significant test of 0. 05 level. In the 34 years from 1981 to 2014, the accurate
yield tendency forecast of each ten-day was all above 24 years. The extrapolation forecast accuracy of 2015-2016 in each peri-
od was above 92. 0% and 81.4% respectively and the tendency prediction was unstable. It may be for the reason that the in-
fluence of disaster was not considered in the model. Generally, the production forecast model was set up to provide important
basis for agricultural meteorological yield forecast of Jilin province.
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Fig. 1 Distribution of meteorological stations
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Tablel

AEBMEAFNETHRSREEEREYMBENSEK™

Correlation coefficient of relative meteorological yield and climatic

BREXEREY

suitability index in sowing to different developmental stages of soybean

FH & 28X Correlation coefficient

FEAR K Sample length KB 45 5 Result of test

7 A LA E-Jul 0. 390
7 A ) M-Jul 0.412
7 A FA] L-Jul 0. 460
8 H I f) E-Aug 0.570
8 H ] M-Aug 0.571

34 > P(0.05) =0.339
34 > P(0.05) =0.339
34 > P(0.05) =0.339
34 >P(0.05) =0.339
34 >P(0.05) =0.339

E FOREE BRI M FoRR P A L IORERE TR, R

E is the early ten days of a month; L is the last ten days of a month; M is the middle ten days of a month. The same as below.

—— S B EEFEEX Climatic suitability index

—a— HIXT R4 7= & Relative meteorological yield
077 A 170
0.6 | ]
0.5F
0.4
0.3 i)
02} 4
0.1

= BL X
SARE TR
Climatic suitability index

SMRIE H TR
Climatic suitability index

PIRIA [e9180[010910WI SATIR[OY]
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EHy Year

A7 HFA; B8 Hddl,
A :The last ten days of July; B:The middle ten days of August.
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Fig. 2 Year vibration of climatic suitability and relative meteorological yield in sowing

to different periods of soybean in Jilin province

2.2 FENSHRERET

FIHI 1981 - 2014 4R FEK  H B LK S
7 ORI YA ] I B U 0 R R R, L
MRAE K AR 25 AT B ) Lk ) 7 o Bl A TR AR L

MRIGAK (L) A, = EMAE Y, = (1 +
z 1’/\EF|

100

Y FAY S R L AR R

iRl 55 28R A 7 A 15 H it a#midk .8 H 25
H2E 75 Tl , R TR, A SO 7 A B2
8 Hit B i sh SRR (£ 2) . k2wl
WL, A [t B ) AR AR B K ik 1 0. 05 7K 3L
PERG S 16 I A 57 AR B T L2 WL B e R LA K
PN TR BRI

R2 ETRHREEEHEH(C) WARMESEMHRRE

Table 2 Yield prediction models of different developmental stages based on climatic suitable index ( CI)

P4 B} ] Forecast time PR T AE A Yield forecast model F{H F value FEAR KB Sample length Ko 3645 R Result of test
7 A LA] E-Jul AY =121. 679 x CI -35.422 5.252 34 Sig =0. 029 <0. 05
7 A Hf] M-Jul AY =126.483 x CI -21. 920 5. 815 34 Sig =0. 022 <0. 05
7 A F4] L-Jul AY =121. 841 x CI -46. 051 7. 626 34 Sig =0. 009 <0. 05
8 H Ifi] E-Aug AY =125.329 x CI -77.253 13. 890 34 Sig =0. 001 <0. 05
8 H+f) M-Aug AY =125. 625 x CI - 80. 160 13. 884 34 Sig =0. 001 <0. 05

AY AR SR 5 C1 g3 25— BUA 8 PR 4L

AY is relative meteorological yield; CI is climatic su1tah111ty index from sowing to a certain times.
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Table 3 History fitting test of yield forecast models in different periods during 1981-2014( %)

SEAAUER PR Average accuracy JH—1b 75 iR 2% n-RMSE

x3
Toud s 7] ST M A7 5K
Forecast time Number of years with correct tendency
7 A EA) E-Jul 24
7 A ) M-Jul 24
7 A FA] L-Jul 27
8 A IA] E-Aug 26
8 A Hif] M-Aug 26

85.0 19. 40
85.3 19.18
87.5 19. 19
87.5 17.89
87.6 17. 84

x4 AREBEHRTEMHRERGEMSHEMSKTESIRENSKTEBHEXRY

Table 4 Correlation coefficient between relative meteorological yield fit by yield prediction

model and actual relative meteorological yield in different periods

FU AT E] Forecast time FH Z 8K Correlation coefficient FEAAK B Sample length K 16 25 B Result of test
7 H A E-Jul 0. 390 34 >P(0.05) =0.339
7 A ] M-Jul 0. 412 34 >P(0.05) =0.339
7 A FA] L-Jul 0. 460 34 >P(0.05) =0.339
8 H 7 E-Aug 0. 570 34 >P(0.05) =0.339
8 A Hif] M-Aug 0.571 34 >P(0.05) =0.339
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AEA Year
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Relative meteorological yield
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A:7 1 B4);B:7 Ada);C.7 AT A;D:8 A LA E:8 ),
A:E-Jul;B:M-Jul;C;L-Jul;D: E-Aug; E:M-Aug.

B3 ARMRFEMRRERNHEUSHENSETESKRENSKT=ENERETN
Fig. 3 Year vibration of actual relative meteorological yield and relative meteorological yield
fit by yield prediction model in different periods
2.3.2 #FEHEMR FHETAAFETHEE  EHSA 81.4% ~91.4% , WEaH LR HF,
(= B A WAL AL XS 2015 - 2016 4F 5 MR KA 2015 4745 I B 44 L 2 i, 17 2016 4 1 i 34
B PATAMEE SR (£ 5) o 2015 AR Befidie e BURAA 7 H b AR, B B B
R B , l 1E 92. 0% LA 1, 2016 4545 i BE 4l
RS 2015 -2016 F A [E R R~ EMREEIMETRR
Table 5 Extrapolation prediction of yield prediction models in different periods during 2015-2016

7HEAE 7 AP Mgl 7 A FA L 8 7 B E-Aug 8 1 M-Aug
AR MER 2 2015 97.7 99.2 96 92.4 92.0
Yield forecast accuracy/% 2016 89.7 91.4 89.7 81.7 81.4
AT 2015 VvV 2 % % v
Tendency forecast 2016 x VvV x x X

VORI BRI x " FR R BURAHE

“\/” represents that tendency forecast is accurate; * x * represents that tendency forecast is inaccurate.
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