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Table 1 Probability distribution function and fitting of the lowest temperature in the representing stations in April
¥4 & Station B 5 15 B 3 Probability distribution function AKX <B4 Fitting of the lowest temperature
18 Suide F(z) = exp}- expl0.63(x + 1.38)}} T =~ 1.38 + logllog{ RZ(R - 1)1]/0.63
# )| Luochuan F(z) = expl- exp(0.66(x + 0.82)}| T =-0.82 + logilog{ R7(R - 1)]1/0.66
8 Xunyi F(z) = expl- exp(0.64(x + 1.67)])} == 1.67 + logilog{ R/(R - 1)1 /0.64
#L# Liquan F(x) = exp(- exp(0.58(x - 2.23))) T = 2.23 + logilog{ R/(R - 1)]1/0.58
B 7K Baishui F(x) = exp]~ exp(0.66(x ~ 1.21))} T = 1.21 + logilog( R/(R - 1)}}/0.66

¥ 4, Chengcheng

F(x) = exp!- expl0.66(x — 1.81)]}

T = 1.81 + logilog{ R/(R ~ 1)}}/0.65
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Table 2 Different recurrence intervals of the lowest temperature in the representing stations in April
HAN(a) g®® B e i gk g
Recurrence interval Suide Luochuan Xunyi Liquan Baishui Chengcheng
10 -5.0 -4.2 -5.2 -1.7 -2.2 -1.7
20 -6.1 -53 ~6.3 -2.9 X -3.3 ~-2.8
30 -6.8 -5.9 -7.0 -3.6 -3.9 ~3.4
40 -7.2 -6.4 -7.4 -4.1 -4.4 -3.8
50 -7.6 -6.7 -7.8 -4.5 -4.7 -4.2
60 -17.9 -7.6 -8.1 -4.8 -5.0 ~-4.5
80 -8.3 -7.4 -8.5 -5.3 ~5.4 -4.9
100 -8.7 -7.8 -8.9 -5.7 -5.8 ~5.3
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Table 3 Probability distribution function and fitting of the highest temperature in representing stations in June ~ August

55 Station HEE 73 7 R ¥ Probability distribution function BB & Fitting of the highest temperature
¥ M Luochuan F(x) = expl- exp( - 0.88(x - 32.8))} T = 32.8 - logilog{ R/(R - 1)]1,/0.88
M Yaozhou Flx) = expi- exp( - 0.94(z - 36.1)]} T = 36.1 - logllog{ R/(R - 1)}1/0.94
R Fengxiang F(x) = expl- exp(- 0.79(5 - 36.1) ]} T = 36.1 - logilog{ R/(R - 1N]1/0.79

H B Xunyi F(z) = expl- exp{ - 0.9(x - 32.1)}} T = 32.1 - logllog{ R/(R - 1))}/0.9
A& Liquan F(z) = expl- exp{- 0.98(x - 311} T = 37.0 - logilog{ R/(R - 1)11/0.98
Ei/K Baishui F(2) = expl - exp( - 0.96(x -~ 35.4)]] T = 35.4 ~ logilog{ RZ(R - 1)]1/0.96

B 5% Chengcheng

F(x) = expl- exp( - 1.08(x - 36.7))1

T = 36.7 - logilog{ RZ(R - 1)]1/1.08




260 TR X & 5

%30 8

£4 RBK6~3ARBSEMNERME(T)

Table 4 Different recumrence intervals of the highest temperature in the representing stations in June ~ August

EHM(a) #B N A L% ] e iLe HK 24
Recurrence interval Luochuan Yaozhou Fengxiang Xunyi Liquan Baishui Chengcheng
10 5.4 38.5 38.9 3.6 39.3 37.7 38.8
20 36.2 39.3 39.9 35.4 40.0 38.5 39.5
30 36.6 39.7 40.4 35.9 40.5 38.9 39.8
40 37.0 40.0 40.8 36.2 ' 40.8 39.2 40.1
50 37.2 40.3 41.0 36.4 41.0 39.5 40.3
60 37.4 40.4 41.3 3.6 41.2 30.7 40.5
80 37.8 40.8 41.6 37.0 41.5 40.0 40.8
100 38.0 41.0 41.9 37.2 41.7 40.2 41.0
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Probability distribution and recurrence interval prediction of the extreme
value of air temperature in extreme meteorological disasters of apples

LI Mei-rong'*2, LI Xing-min®, BAI Qin-feng?, ZHANG Wei-min®
(1. College of Applied Meteorology , Nanjing University of Information Science and Technology , Narjing, Jiangsu 210044, China;
2. Shaanxi Meteorological Service Observatory for Economical Crops, Xi’ an, Shaanxi 710015, China;
3. M logical Institute of Sh [ Province, Xi'an, Shaanxi 710015, China)

Abstract: To study the probability distribution of air temperatures’ extreme value thus to predict its recurrence in-
terval is a method to objectively evaluate the intensity of exireme meteorological disasters during the critical period of
crops. Taking apple as an example, based on the index of extreme meteorological disasters, by using daily air tempera-
ture data, a probability distribution and recurrence interval predicting model was set up for the extreme value of air tem-
perature about critically freezing injury during blooming period (the lowest temperature on Aprs < —2%C) and critically
high temperature damage during apple fruit swelling period (the highest temperature in June ~ August >40°C), Analysis
was also conducted of the frequency of freezing injury during wintering period on the northern enlarged area of apple
planting. The results show that: To Shaanbei and Weibei areas, the critically freezing injury during blooming period will
arise at 10a’ s recurrence interval, but critically high temperature damage during apple fruit swelling period will not arise
at 100a’ s recurrence interval; To Guanzhong and most part of Weibei areas, and the same type recurrence interval is 40
~50 a and 30 ~ 80 a, respectively. To the same recurrence interval, both the lowest and the highest temperature of
Shaanbei and Weibei areas are apparently lower than Guanzhong and most part of Weibei areas; In the norther enlarged
apple planting area, freezing injury will appeare in Ganquan, Mizhi, Wugqi, Zhidan and Zizhou during wintering period
every year on average, and the frequency of freezing injury in Mizhi, Wugi and Zhidan during wintering period will be
even higher, as many as 2 ~ 3 times every year.

Keywords: apple; meteorological disaster; extreme value of air temperature; distribution model; recurrence inter-
val



