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Study on meteorological conditions and prediction models of
sowing date for spring wheat and rape in Qinghai Province

SHEN Yanling'*, ZHAO Mengfan"*, ZHAO Tong"*, SHEN Xiaoyan'?,
(1. Qinghai Academy of Meteorological Sciences, Xining, Qinghai 810001, China;
2. Key Laboratory for Disaster Prevention and Mitigation in Qinghai, Xining, Qinghai 810001, China)

Abstract; Based on the meteorological data of spring wheat and rape observation stations in the eastern agri-
cultural area of Qinghai Province from 1961 to 2019, meteorological elements were analyzed through the statistical
methods. The results showed that in the meteorological conditions related to the crop planting period, the tempera-
ture and the average ground temperature increased obviously at a rate of 0.4 °C + 10a™" and 0.44 °C - 10a™", and
the relative humidity decreased slowly after 2004 (=0.57% + 10a™"). Among the meteorological elements related to
the sowing period, the ground temperature and air temperature were the important elements. The temperature at
which the temperature stably increasing above 0°C, 3°C, 6°C and the ground temperature stably increasing above
0°C, 6°C, 10°C was affected by altitude in spatial distribution. In general, it had the distribution characteristics of
“southeast early and northwest late”. The crops in various regions stably increased above 0°C and 3°C, and the
ground temperature stably increased above 0°C. The trend of early day advance was more obvious. According to the
stable temperature, the temperature stably increased above 0°C , 3°C, the ground temperature passed steadily. The
model established based on the first day of temperature and ground temperature had a good verification result,
which can provide a scientific basis for agricultural meteorological services.
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Fig.6  Spatial distribution of the average temperature in the spring wheat rape planting area of
Qinghai Province from 1961 to 2019 through 0°C , 3°C and 6°C (A, B, C) and the average ground
temperature stability through 0°C, 6°C and 10°C (D, E, F)
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Fig.8 Spatial distribution of the average temperature in the spring wheat and rapeseed planting area of
Qinghai Province from 1961 to 2019 stably passed 0°C, 3°C, and 6°C (A, B, C), and the average

ground temperature passed 0°C , 6°C ,

and 10°C (D, E, F)
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Table 3 First day of stable air temperature passing through the boundary temperature with longitude,
latitude, and altitude to establish the model
i o El 0 “IEI[ ‘%l‘ 1 I g
(E % MR E EIL 0°C MR s 3C MRS E W3 6°C

Assurance rate

Stable ground temperature
passing through 0°C

Stable ground temperature
passing through 3°C

Stable ground temperature

passing through 6°C

95
90
80

Y=0.04h+7.331A+5.102¥-830.449
Y=0.0431+8.001A +8.985¥~1250.84
Y=0.0431+7.062A +11.477¥-1468.158

Y=0.0391+5.095A +8.567%¥-1080.836
Y=0.039%+6.154A +8.064¥—1064.192
Y=0.044h+6.017A+10.088¥-1273.213

Y'=0.049h+8.026A +8.278 ¥-1167.785
Y=0.0431+9.8281 +6.061 P-988.761
Y=0.042h+9.8811+6.458 ¥-1023.887
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Table 4  First day of stable ground temperature passing through the boundary temperature with
longitude, latitude, and altitude to establish the model
R AR E @ T 0°C AR E T 6°C
Stable ground temperature Stable ground temperature
passing through 0°C

HuE A E 3 10°C

HF% /%
TRAEH/ % Stable ground temperature
Assurance rate

passing through 6°C passing through 10°C

95 Y=0.032h+6.579A+6.587W-944.268
90 Y=0.035A+4.389A+7.698 W-981.644
80 Y=0.0331+4.26\+7.444¥-943.175

Y=0.03h+5.32A+6.732¥-881.309
Y=0.031h+4.9531+6.668 ¥-861.152
Y=0.032h+7.597A+6.836¥-974.676

Y=0.035h+5.404A+5.868 W-795.371
Y=0.036h+7.531A+6.603¥-945.998
Y=0.037h+11.111A+6.743¥-1089.204

x5 SBREEL 0°C 3CH 6°CHI BB
FIREBRERBRAFRIRE
Table 5  Coefficient of determination and root mean square error

of the temperature has passed 0°C, 6°C and 10°C first day

R 6 MRTETEIRET 0°C .6°CF1 10°CH) AETEA
FREERE RB R FRIRE

Table 6 Coefficient of determination and root mean square error

of the ground temperature has passed 0°C, 6°C and 10°C

Sl PRIEH/ %

HiR FRUER /%

. R? RMSE/d R* RMSE/d
Air temperature Assurance rate Ground temperature ~ Assurance rate

. § 95 0.95 3.23 . . 95 0.97 1.86

. it O.OL %}]E[ 90 0.97 2.64 . B 0T %}].E 90 0.96 2.16
First day of passing 0°C First day of passing 0C

80 0.97 2.30 80 0.91 3.13

i 3CHH 95 0.83 5.53 st 6°C 1 H 95 0.90 3.16

mEIemie 90 0.92 3.79 amety 90 0.93 2.64
First day of passing 3°C First day of passing 6°C

80 0.97 2.56 80 0.95 2.54

. 95 0.97 2.96 I 80 0.94 3.13

| mm eyl 90 0.97 2.78 B 10T 90 0.95 2.89
First day of passing 6°C First day of passing 10°C

80 0.97 2.77 80 0.97 2.61
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