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Abstract: In April, the pollen and flying fruit hair from Platanus acerifolia endanger human health and
bring pressure to city cleaning. The prediction of the first-flowering date (FFD) is conducive to the protec-
tion of allergy groups, and can provide theoretical basis for the timely spraying of plant growth inhibitor by

the garden department. Taking the FFD of Platanus acerifolia in Xinghua, Jiangsu Province as the research
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object, this paper analyzes the annual variation trend from 1990 to 2020 and selects the leading meteoro-
logical factors which are significantly related to the FFD by using the observation data and synchronous
meteorological date. Moreover, the effect of the leading meteorological factors is quantitatively specified
by path analysis and the regression prediction model is constructed. In addition, the effective accumulated
temperature threshold is statistically analyzed, and the prediction is made based on the SW accumulative
temperature model. Finally. the prediction effects of the two models are evaluated. The results show that
under the background of climate warming, the FFD shows a tendency of advancing year by year, about 2
days every 10 years. Light, wind speed and precipitation have little impact on the FFD, but in late Febru-
ary, plenty of rain and moist air are conducive to early flowering. Temperature is the main impact factor.
The impact of daily maximum temperature on the FFD is higher than that of daily minimum temperature,
and the impact of average surface temperature is higher than that of average temperature. However, the
situation is opposite when temperature begins to warm up from March. The average winter surface temper-
ature, the average winter air temperature and the number of days in mid-March with daily minimum air
temperature <_10C all have the significant impact on the FFD directly or indirectly. The fitting result of

the regression prediction model which is established based on these factors is 89, 3%. Therefore, this pre-

diction model has high reliability and operational application value.
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Fig.1 Variation curves for the spring phenology of Platanus acerifolia

in Xinghua, Jiangsu Province from 1990 to 2020
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Correlation coefficient between the meteorological factors and the first-flowing date (FFD) of

Platanus acerifolia at winter scale and month scale in Xinghua from 1990 to 2017

KEHT £ Z(12 HEWAE 2 AD 1H 2 H 3H

AR —0.623" —0. 484 —0.564 —0.565"
- ¥ v SR —0.566" —0.547% —0.534* —0.416*
1 B IR —0.509 " —0. 344 —0.532" —0.618"
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RENERYingA's 0.144 —0. 206 0.057 0.133

v L ex AR R 0.1 F10.05 B FMAKFRE, TR,

Note: * , ¥* mean that the change trend passes the significance test at levels of 0.1 and 0. 05 respectively, the same below.
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Table 2 Correlation coefficient between the meteorological factors and the FFD

of Platanus acerifolia at ten-day scale in Xinghua from 1990 to 2017

S HWF Th T Tis Ts T Tss Ts Tss Tss Ty Ty
A —0.318 —0.375* —0.162 —0.389* —0.419* —0.352 —0.132 —0.502* —0.386* —0.517* —0.570*
-2 R —0.418* —0.431* —0.225 —0.362 —0.476* —0.180 0.017 —0.424* —0.305 —0.435 —0.451*
T RATR —0.231 —0.260 —0.046 —0.296 —0.283 —0.485* —0.143 —0.589* —0.428 ¥ —0.506* —0. 611"
Hb 3% —0.271 —0.408* —0.184 —0.393" —0.504* —0.310 —0.050 —0.519* —0.256 —0.337 —0.327
[k Bt —0.152  0.258 —0.104 0.077 0.256 —0.609" —0.056 —0.027 0.190  0.053 —0.183
Kk H %k —0.077  0.067 0.101 0. 026 0.144 —0.439* —0.119 0,077 0.070  0.020 —0.173
ST B KR R 18 SR —0.007 —0.189 0.102 —0.202 0.010 —0.582* —0.045 —0.048 —0.199 —0.212 —0.160
H I8 A 4 —0.155 —0.014 —0.178 —0.004 —0.267 0.399* —0.001 0.021 0.034 0.118 0.071
HRfRR<5CKE 0.152 0.283 0. 004 0. 095 0.072 0. 346 0.106  0.458*  0.256 0.275 0. 349
H AR IR<<10C K%L — — — — — —0.018 0.681* 0.519* 0.391* 0.476*
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Note: Ty is time, letter “i” indicates month, letter “;” indicates the dekad, and 1 means the 1st dekad, 2 means the 2nd dekad. 3 means the 3rd dekad, for exam

ple,“T23” means in late February.
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Table 3 Simple statistics of main factors and the FFD of Platanus acerifolia in Xinghua from 1990 to 2017

2Ry R X X> X3 X1 X5 X X7 X3
S 104. 54 d 9.43 d 4.611C 3.831C 73.25% 88. 860d 5.886C 5.043C 9. 768 mm
FrifE 22 5.58 d 0.959 d 0.682°C 0.734°C 7.011% 8.653d 1.304C 0.972°C 9. 098 mm
S 31.138 0.921 0. 465 0.539 49.157 74. 868 1. 701 0. 944 82.765
i E —0.935 —2.084 0. 660 0. 540 0.028 —0.033 0.549 0.587 0. 889
W 35 0.732 4.976 —0. 547 —0. 662 —0. 609 0. 784 0. 059 0.173 —0. 143
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Table 4 Correlation and path coefficient between the factors and

the FFD of Platanus acerifolia in Xinghua from 1990 to 2017

N T [i] 2230 42

R RCRR AT wi X, #Ed X, #gdXs #EdX, #HdXs #EdXe #EdXs #@dXs
X 0.681 0. 342 0.226 —0.143  0.095 0.092 0. 060 —0.077  0.086
X, —0.649  —0.693 —0.111 0.394 —0.052  —0.072 —0.119  0.046 —0.041
X; —0.623  0.411 —0.119  —0.664 —0.061  —0.060 —0.124  0.048 —0.054
X, —0.582 —0.291 —0.111 —0.124  0.086 —0.065  —0.043  0.042 —0.076
X 0.553 0.306 0.103 0.162 —0.081  0.061 0.025 —0.066  0.041
X —0.590 —0.159  —0.129 —0.518  0.322 —0.079  —0.049 0.051 —0.028
X7 —0.618  0.117 —0.224  —0.270  0.170 —0.104 —0.171  —0.069 —0.066
X —0.609 —0.145 —0.203 —0.198  0.153 —0.153  —0.087 —0.031  0.053
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Fig. 2 Variance of effective accumulated temperature for the FFD of

Platanus aceri folia at different boundary temperatures and

starting dates in Xinghua from 1990 to 2017
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