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Table 1 The minimum, maximum and optimum temperatures at different

growth stages of early rice in Hunan Province(unit:C)
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HH I8 14 40 20
BHk R E W 15 35 28

Sy E 17 33 25

Za T 17 40 25

iRy ] 18 35 25
FLE B 13 35 23

R2 ETSGREEEMWMRAREBS EFRENSRB&ER

Table 2 Dynamic forecasting models for bumper or poor harvest of early

rice yield based on climatic suitability in Hunan Province

T A b ] Tl A Y B MAKF
04-30 AY=(34.2f—0.60)X100% A£kF 0,10 B F KT
05-10 AY = (34, 4£—10.70) X100% 0.02
05-20 AY=(38.3f—18.68) X100% 0.01
05-31 AY=(38.2f—16.99) X100% 0.01
06-10 AY=(37.0f—17.64)X100% 0.01
06-20 AY=(37.8f—17.60)X100% 0.01
06-30 AY=(37.9f—17.07) X100% 0. 001
07-10 AY = (36.7f—26.39)X100% 0. 001
07-20 AY =(35.9—18.98) X100% 0. 001
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Table 3 Correlation coefficients between ten-day climate factors and

bumper or poor harvest of early rice yield in Hunan Province

N LEPE Y1

i [E] e = "
B B % & ERIETINEA

3HTFA 0.1034 —0.0557 0. 1356
40 kA —0.1861 0. 0020 —0.2122

4 H s 0. 0694 0.0172 0. 0150

4 A —0.1519 —0.1392 0. 0606

5H M 0. 2481 —0.1633 0. 3845

5 H sl 0.1655 —0.1668 0.1368
5 HF M 0. 0326 0.1756 —0.0387
6 A LA —0.2882 0. 0052 —0.1673

6 H Al —0.1820 —0. 3055 0.1947
6 HFf —0.1389 —0.0346 —0.0284

7H A 0.1567 —0.2169 0.1942
7 H A —0.0906 0. 0058 —0.0592
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Table 4 Dynamic forecasting models for bumper or poor harvest of early rice yield

based on key meteorological factors in Hunan Province

AT s [7) Tl 4 5 1Y B E M AKOF
04-30 AY=(0.075xm—0. 04324 +2.91) X 100% KiEF 0.10 & F AT
05-10 AY=(0.171x1—4.58) X100% 0.02
05-20 AY = (0. 1632, +0. 462, —14.56) X 100% 0.01
05-31 AY = (0. 152, +0. 552, +0. 0312; —18. 11) X 100% 0.01
06-10 AY = (0. 1221 +0. 6022 +0. 03725 — 1. 402, +16. 92) X 100 % 0.01
06-20 AY = (0. 112, +0. 4522 4+0. 03425 — 1. 4252, —0. 04925 +25. 09) X 100 % 0.001
06-30 AY = (0. 1221 +0. 642, 0. 04125 — 1. 382, —0. 05725 — 1. 66 +62. 01) X 100 % 0. 001
07-10 AY = (0. 112, +0. 8325 +0. 02923 — 1. 382, —0. 06325 — 1. 7625 — 0. 05427 +66. 79) X 100 % 0. 001
07-20 AY=(0. 112, +0. 7922 +0. 02825 — 1. 362, —0. 06025 — 1. 715 —0. 05727 — 0. 3925 +76. 70) X 100 % 0. 001
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Table 5 Fitting test for dynamic forecasting method of early rice yield
based on climatic suitability from 1962 to 2002

Al i il R B R 1/ 2 RS PR SV LANREARTT 4 5/ % W TS UAREARTT 205/ %
05-10 66 94.5 54 68
05-20 71 94. 6 56 73
05-31 68 94. 6 59 68
06-10 66 94.3 51 66
06-20 73 94.5 51 66
06-30 73 94.5 54 66
07-10 71 94.7 61 68
07-20 71 94.7 56 68
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Table 6 Fitting test for dynamic forecasting method of early rice yield

based on key meteorological factors from 1962 to 2002

o 4 I 1] AT T/ K33 B2 SV A REATE 435/ % B2 THUINEEARE R/ %
05-10 54 94.3 54 66
05-20 63 94. 4 54 69
05-31 59 94. 4 51 66
06-10 61 94. 4 54 66
06-20 68 94.5 49 63
06-30 71 95.2 56 63
07-10 71 95.2 59 73
07-20 68 95.2 61 73

£7 1962—2002 FEFENERKRBMEBFBH SRR AR DY
Table 7 Fitting test for dynamic forecasting method of early rice yield based on
crop growth simulation model from 1962 to 2002

TR B 11 TR A A /Y6 T4 HE 3R/ %6 W2 SV AN REATE 733/ % W TN INEEARE %/ %
04-30 66 93.6 59 63
05-10 54 93.6 51 63
05-20 59 94.1 56 63
05-31 54 93.9 59 76
06-10 54 93.6 46 59
06-20 59 93.8 56 63
06-30 59 94.0 59 61
07-10 66 93.8 66 73
07-20 66 93.9 59 71
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Table 8 Extrapolation test for dynamic forecasting method of early rice yield
based on climatic suitability from 2003 to 2012

PR [A] S A 1/ TR HE o %/ % W SHLLNREART 3%/ % RE THLLNREART 3%/ %
05-10 50 96.5 60 100
05-20 60 97.0 70 90
05-31 60 96.0 60 80
06-10 50 95.5 30 70
06-20 60 96.5 50 80
06-30 60 96. 6 50 80
07-10 60 96.2 40 80
07-20 60 96. 1 50 80
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Table 9 Extrapolation test for dynamic forecasting method of early rice yield
based on key meteorological factors from 2003 to 2012
504 10 ] TR AT/ % T 3/ %6 B2 SV LA REARE 5%/ % B2 T AN REARTE 5%/
05-10 60 95.9 50 90
05-20 50 95.8 50 90
05-31 50 95. 6 60 90
06-10 40 95.5 60 90
06-20 50 95.2 50 60
06-30 50 96.0 60 90
07-10 70 95.9 70 80
07-20 60 96. 2 70 80
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Table 10 Extrapolation test for dynamic forecasting method of early rice yield

based on crop growth simulation model from 2003 to 2012

AR ) 1] TR L/ LSS EIE B S ANAEARTE r /% W TALNEEARTE R/ %
04-30 60 97.0 80 90
05-10 50 96. 8 90 90
05-20 50 96.7 90 90
05-31 50 96.7 80 90
06-10 50 96. 4 70 90
06-20 40 94.7 50 70
06-30 50 94.1 60 70
07-10 50 94.7 60 60
07-20 50 95.3 60 60
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A Comparative Study on Dynamic Forecasting of Early Rice Yield
by Using Different Methods in Hunan Province
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Abstract

The crop yield forecasting is one of the most important aspects of meteorological services for agricul-
tural production. In order to improve the prediction accuracy, different forecasting methods are compared.,
and dynamic forecasting models of early rice yield are established based on climatic suitability, key meteor-
ological factors and crop growth simulation model. Daily mean, maximum and minimum temperatures, pre-
cipitation, sunshine duration, wind velocity and vapor pressure data of 15 representative meteorological
stations are used, as well as the early rice growth and yield data of 12 representative agricultural meteoro-
logical stations in Hunan Province from 1962 to 2002, Fitting test is performed by constraining the margin
of error less than 5%. Extrapolation test is performed using data from 2003 to 2012, showing the accuracy
of three methods are similar, all higher than 93. 8%, and the dynamic forecasting models practically pass
the test of 0. 02 level, except for failing the test of 0. 10 level on 30 April. Forecasting models from rife-
ness tiller to elongating stage pass the test of 0. 01 level, and forecasting models at reproductive stage pass
the test of 0. 001 level too. The method based on climatic suitability improves the accuracy by 4% —6%
comparing to that based on key meteorological factors and is 8% —10% more accurate than that based on
crop growth simulation model. In quantitative forecast, the method based on crop growth simulation model
is optimum, leading to obviously more samples whose margin of error is less than 5%. According to the a-
nalysis, the better method of early rice yield forecasting is screened out for Hunan Province. The method
based on climatic suitability is chosen to carry out trend prediction of early rice yield, and the method based
on crop growth simulation model is used to make quantitative forecast. It also provides reference for dy-

namic forecasting method research of early rice yield in other areas of China.

Key words: climatic suitability; key meteorological factor; crop growth simulation model; yield forecasting

method



