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Variation Characteristics of Heat Index of Spring Maize
in Different Growth Periods in Shenyang

MU Chenying'*, JI Ruipeng’, YIN Hong’, ZHANG Yu', LI Juan®*,

XU Quanhui', ZHANG Siyao'

(1. Shenyang Meteorological Bureau of Liaoning Province, Shenyang 110168, China;
2. Institute of Atmospheric Environment, CMA, Shenyang 110016, China;
3. Shenyang Agricultural University, Shenyang 110166, China;
4. Kangping Meteorological Bureau of Liaoning Province, Kangping 110500, Liaoning, China)

Abstract : Based on the daily observation data of spring maize in the whole growth periods and temperature at 5 weather stations in She-
nyang of Liaoning Province from 1960 to 2016, the heat index models of spring maize in different growth periods were established ac-
cording to the membership function in fuzzy mathematics. And on this basis the spatio — temporal dynamic characteristics of spring
maize heat index were investigated. The results show that the heat index of spring maize was highest with small fluctuation at the tassel-
ing to milk ripe stage, followed by the seeding to seven — leaf stage, while that was lowest with big fluctuation at the sowing to seeding
stage and seven — leaf to jointing stage in Shenyang. The heat index of spring maize at milk ripe to mature stage appeared a slight de-
creasing trend, while that appeared an increasing trend with different levels in other growth stages in Shenyang from 1960 to 2016, but
the change trend at milk ripe to mature stage and seven — leaf to jointing stage passed the significance test with 0. 05 level. The increas-
ing trend was more obvious at the sowing to seeding stage and seven — leaf to jointing stage. Spatially, there was significant difference
of heat index in northern and southern Shenyang. The heat index was high in the north and low in the south at milk ripe to mature
stage, while that generally increased from the north to the south in other growth stages. The heat index in different growth stages was
low in Kangping and Faku of northern Shenyang, but its increasing trend was more obvious, especially at seven — leaf to jointing stage,
which had a positive effect on the growth process of spring maize and would be beneficial to the growing of spring maize in the future.

Key words: spring maize; growth periods; heat index; variation characteristics
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Preliminary Research on Replacement of Thunderstorm Days of
Artificial Observation with Lightning Position Detection Data

ZENG Qingfeng'”, LI Mei', LAN Hongping’ ,
JIANG Yin', LUO Hongyan', XU Dongpu’

(1. Shenzhen National Climate Observatory of Guangdong Province, Shenzhen 518040, Guangdong, China;
2. Shenzhen Key Laboraiory of Severe Weather in South China, Shenzhen 518040, Guangdong, China;
3. Shenzhen Meteorological Bureaw of Guangdong Province, Shenzhen 518040, Guangdong, China)

Abstract : Taking Shenzhen city as an example, the paper discussed the rationality and feasibility about replacing the conventional arti-
ficial observation of thunderstorm days with lightning position system (LPS) data by analyzing the lightning position data from ADTD
and TLLS systems and thunderstorm days at Shenzhen weather station during 2007 —2016, radar echo and sounding data, etc. The re-
sults are as follows: (1) LPS data was well accordant to radar echo, which indicated that the replacement of artificial observation of
thunderstorm days with LPS data was feasible and reliable. (2) The optimal value of matching radius between LPS data and artificial
observation thunderstorm days was 9.24 km by using the least squares method, and the annual mean error between thunderstorm days
from conventional observation and calculated thunder - lightning days from LPS in that radius range was 2. 8 days, the average error
rate was 4.3% . The proportion relation showed the consistency between two observation approaches was good. (3) The weather sys-
tems, circulation situations and atmospheric stratifications on thunderstorm days and thunder — lightning days were basically similar,
and the correlation coefficients of temperature and humidity profiles under two weather conditions were 0.99. Besides, the relation of
thunderstorm days and thunder — lightning days with the change of LPS matching radius showed that the replacement of artificial obser-
vation of thunderstorm days with LPS data was very reasonable.
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