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Evaluation model of climate quality for Dangshansu pear
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Abstract: [Objective] The climate quality models of Dangshansu pear were built to provide technical
support for developing meteorological certification work of climatic quality of agricultural products and de-
velopment of regional advantage climate resources. [Method) Based on the daily meteorological monitoring
data at Dangshan, Anhui from 1996 to 2015 and the measurement data of quality factors of Dangshansu
pear. The climatic quality index of Dangshansu pear (V) and evaluation model of climate quality of Dangs-
hansu pear during three sampling periods (September 10, September 20 and September 30) were estab-

lished using principal component analysis (PCA) ,ordered cluster optimal clustering and stepwise regres-
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sion method. The climate quality of Dangshansu pear was then divided into four grades. [Results) The
quality index (V) of Dangshansu pear can be calculated from 8 quality factors (rate of first grade fruit,rate
of second grade fruit, rate of third grade fruit, substandard fruit rate, fruit sugar content, average fruit
weight,maximum fruit weight and fruit shape index). The dimension was reduced into four weighted
sums. The weight coefficients were the ratios of the Eigen values of four principal components to the total
variance of the original variables. The thresholds corresponding to the four levels of extra superior, excel-
lent, good,and general were V>0. 75,0. 45<V<0. 75,0. 30<CV<C0. 45 and V<C0. 30, respectively. The cli-
matic quality index of Dangshansu pear was related to 19 meteorological factors in ten days or more such as
sunshine, air temperature, precipitation and air relative humidity. Among them, there was a positive correla-
tion with sunshine duration and mean air temperature,and negative correlation with air relative humidity
and precipitation factors. In particular, the negative correlations between air relative humidity factors in late
April-early June,July and August were tested by the significance level of P<C0. 001. The regression equa-
tions of climate quality of Dangshansu pear fruit in three harvesting periods included 6,6 and 8 meteoro-
logical factors respectively. The precisions of three regression equations were high with root mean square
error of 0.03—0. 07. [Conclusion)] The established models can be used as a quantitative evaluation method

for the climate quality of Dangshansu pear. Before picking,the meteorological factors can be used to deter-

mine the climatic quality of Dangshansu pear.
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Table 2 Grading index and the climatic quality levels of Dangshansu pear from 1996 —2015
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Fig. 1 Grade frequency of climatic quality of

Dangshansu pear from 1996 —2015
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Table 3 Meteorological factors affecting climate quality index (V) of Dangshansu pear

T 4

SRl

LB

J¥ %5 No. Factor No. Factor meanings Correlation coefficient P
1 x1 7 H A H & (h) Sunshine hours of E-Jul 0.406 4 <0. 10
2 X 8 A FA) H BEAF%(h) Sunshine hours of L-Aug. 0.408 8 <0.10
3 T3 5 A EfAl—6 AHaFE¥S I CC) Mean temperature during E-May to M-Jun. 0.607 9 <0.01
4 Ty 9 A FAIF#A R (CC) Mean temperature of E-Sep. 0.471 4 <0. 05
5 X 8—9 H AR IR H# 2% (°C) Diurnal temperature range during Aug. to E-Sep.  —0.534 0 <0. 05
6 X6 4 HTFA—6 A EAEH A8 EE (%) Relative humidity during L-Apr. to E-Jun. —0. 702 7 <C0.01
7 x7 7 V5 SR (%) Relative humidity of Jul. —0.707 7 <<0.01
8 xs 8 H 123 A MR (%) Relative humidity of Aug. —0.736 1 <0.01
9 Xy 3 H F AW & (mm) Precipitation of L.-Mar. —0.473 7 <20. 05
10 X10 7 A b A% (mm) Precipitation of E-Jul. —0.467 3 <20.05
11 T 8 H b ][ f (mm) Precipitation of E-Aug. —0.407 8 <<0.10
12 T12 8 H F )[4 & (mm) Precipitation of L-Aug. —0.432 3 <0.10
13 T3 8 H A% H%c(d) Precipitation day of E-Aug. —0.534 0 <0. 05
14 x4 7 AAa)—8 A FAIFETH H%((d) Precipitation day during M-Jul. to L-Aug. —0.448 8 <0. 10
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16 T16 8—9 H P AR iR H# 2% (°C) Diurnal temperature range during Aug. to M-Sep. —0.480 3 <20. 05
17 17 9 b2 SRR R BE (%) Relative humidity of E-Sep. —0.504 6 <0.05
18 Eon 9 H -5 SR EE (%) Relative humidity of Sep. —0.489 1 <0. 05
19 X9 9 H [% M & (mm) Precipitation of Sep. 0. 440 8 <0.10
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Note: E is the first ten-day of a month; M is the middle ten-day of a month;and L is the last ten-day of a month.
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