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ABSTRACT: This paper aims to improve the accuracy of low temperature operational extreme value statistics in Mohe test
station and promote the application of low temperature operational extreme value in equipment low temperature environmental
adaptability assessment. Based on the lowest temperature, average temperature and days below —35 ‘C, the low temperature
operational extreme values of Mohe in different years are counted respectively, and the effects of base conditions, statistical
years and data missing on the determination of harsh months and operational extreme values are studied. Base conditions,
statistical years, data missing will affect the determination of harsh months and the statistics of low temperature operational
extreme values. The influence of statistical year is greater than that of base condition. The severity of the influence caused by
data missing depends on the amount and time period of data missing. The results of operational extreme values include at least
data years, base conditions, harsh months, time risk rates, operational extreme values corresponding to time risk rates, etc. From

1991 to 2005, the lowest temperature operational extreme values with the time risk rates of 1%, 5%, 10%, 20% and 30%
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were —44.0, —40.7, —38.1, —35.6 and —33.6 ‘C respectively.
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adaptability
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Fig.1 Four diary data of the Mohe Meteorological Bureau
from 1991 to 2005
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Tab.1 Monthly lowest temperature and harsh months of winter in each year in Mohe

. A AR/ C i

1 H 2 H 3 H 10 A 11 A 12 H
1991 —40.6 —41.5 —32.0 —20.4 -33.5 —41.9 12
1992 —37.4 —37.2 —33.7 —20.7 -38.9 —38.5 11
1993 —39.2 —35.5 -27.0 -18.1 —30.8 —41.3 12
1994 —47.9 —36.4 —34.6 —20.3 —33.2 —40.3 1
1995 —41.3 —34.0 -32.2 9.4 -30.6 -38.9 1
1996 —44.1 -39.8 -30.6 -25.0 -37.5 —43.9 1
1997 —43.5 -38.5 —40.6 -19.8 -36.0 —45.2 12
1998 —46.7 —40.8 —27.9 —-13.0 -39.9 —41.2 1
1999 —40.1 —41.1 -36.1 —21.1 —38.3 —39.7 1
2000 —41.1 —37.9 -29.5 -22.5 —40.5 —44.0 12
2001 —43.1 —46.1 —32.3 -18.0 334 -35.9 1
2002 —38.0 —41.4 —36.5 -23.2 —35.1 —43.0 12
2003 —43.7 —43.2 -30.4 -16.9 -36.9 -38.3 1
2004 —38.3 -36.2 -35.5 —-18.5 —33.8 —41.9 12
2005 —40.8 —37.8 -32.3 —21.6 -37.5 —40.1 1
2011 -38.1 -32.8 -29.9 233 -31.7 —34.6 1
2012 —37.5 -30.9 —27.7 -12.8 —28.8 —36.7 1

x2 EANEELXZEANTEHRER™EA

Tab.2 Monthly average temperature and harsh months of winter in each year in Mohe
P AR/ C e

1 H 2 H 3 H 10 H 11 A 12 H
1991 -26.6 -25.2 -16.1 2.3 -17.6 -28.8 12
1992 -27.7 238 -14.9 -1.7 214 —26.4 1
1993 -28.6 -20.9 -10.6 2.3 -17.7 283 1
1994 -33.9 -21.9 -12.7 0.4 -18.4 -28.8 1
1995 -25.7 -21.6 —14.5 0.0 -15.2 -25.7 1,12
1996 -30.3 -22.9 -14.7 238 -18.5 324 12
1997 -28.3 243 -13.6 3.4 -15.5 -28.8 12
1998 -31.6 -20.4 -10.1 -0.9 -21.9 272 1
1999 -25.8 -20.1 -19.8 -3.6 -18.1 -25.6 1
2000 282 242 -12.6 4.8 —24.1 -33.6 12
2001 -31.6 -27.0 -14.0 22 -10.9 242 1
2002 -25.8 -19.9 -9.7 -5.6 -20.5 -28.6 12
2003 -29.5 -24.0 9.0 -1.5 -21.1 -21.6 1
2004 -28.0 -22.8 —-12.4 0.6 -12.7 272 1
2005 -25.5 -25.5 ~11.6 -1.1 -17.2 -26.3 12
2011 -26.1 -20.0 -11.8 28 _14.7 24.0 1
2012 -22.2 -16.3 -8.1 2.7 -12.0 -22.5 12
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Tab.3 Meteorological Bureau data statistics of the number of monthly days with annual temperature below —35°C

INTF - 35CHH RKHud

» I
R 1 /] 2 A 3 A 10 A 11 A 12 A P
1991 10 9 0 0 0 13 12
1992 12 12 0 0 6 7 1,2
1993 14 1 0 0 0 9
1994 24 2 0 0 0 12 1
1995 6 0 0 0 0 5 1
1996 17 7 0 0 3 23 12
1997 16 8 2 0 1 14 1
1998 22 5 0 0 10 12 1
1999 7 2 3 0 4 9 12
2000 16 6 0 0 14 26 12
2001 22 14 0 0 0 2 1
2002 13 6 1 0 1 16 12
2003 22 9 0 0 4 4 1
2004 15 3 1 0 0 13 1
2005 10 7 0 0 2 12 12
2011 5 0 0 0 0 1
2012 4 0 0 0 0 1

k4 NEEMREARBEEEZHFNTER
Tab.4 Harsh months for different base conditions from all years
e Gt ‘
AT 1 A 2 A 3A 10 A 1A 12 A R
iR B/ C —47.9 —46.1 —40.6 25 —40.5 —45.2 1
SEHR R/ C -33.9 27 -19.8 -5.6 —24.1 -33.6 1
<-35 CR#/d 235 91 7 0 45 179 1
=5 EREAKBIERIAHFRMBEMEXKEENIERS
Tab.5 Data records number of harsh months and corresponding time risk rates
el P S s 25 72 IR RS R i % 5
1% 5% 10% 20% 30%
1,2 240 2 12 24 48 72
S ARy 11 120 1 6 12 24 36
12 124 1 14 29 44
BT A4y 1 1860 18 93 186 372 558
e 2011 4 1 744 30 61 122 183
Tl
2012 4 1 744 35 70 141 212
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Tab.6 Operational extreme values of harsh months under given time risk rates and different base conditions
T
SR A " FRF [F] XU
Bl IR 0 e H BT
1% 5% 10% 20% 30%
1991 12 I, II. III -41.9 -38.6 -36.5 —34.4 -32.5
1 II -37.4 -36.1 -35.5 -34.5 -32.4
1992 1.2 111 -37.2 -36.1 -354 -33.6 -31.7
11 I -38.9 -35.9 -34.5 -31.1 —28.7
1093 1 I, I -39.2 -37.4 -36.4 -35.0 -33.1
12 I -41.3 -38.4 -36.0 -34.1 -32.5
1994 1 I. I, I -47.9 —45.1 —43.8 —40.8 -37.5
1995 1 I, II. 1T -41.3 -37.7 -34.8 -32.8 -30.2
1 I -44.1 —42.3 —41.2 -38.6 -35.4
1996
12 I, I -43.9 —43.0 —41.3 -38.5 -36.6
1 I —43.5 —41.1 -39.1 -35.8 -333
1997 12 I, 1II 45.2 38.8 36.8 34.7 32.8
B R R - : ' - ' :
1998 1 I, II. I -46.7 —44.0 —43.0 -41.4 -38.4
1999 1 I, 1I —40.1 -36.3 —34.7 -31.2 -29.5
12 I -39.7 -37.9 -35.7 -33.5 -30.9
2000 12 I. II. III —44.0 —42.2 —41.4 -39.6 -38.0
2001 1 I. I, I —43.1 —41.5 —40.3 -38.5 -36.2
2002 12 I. II, III —43.0 -39.3 -37.6 -35.8 -33.9
2003 1 I, II. IO —43.7 —40.6 -39.6 -37.6 -35.8
1 I, I -38.3 -36.8 -35.7 -34.8 -33.8
2004
12 I —41.9 —40.6 -39.0 -36.2 -32.8
1 I -40.8 -35.8 -35.4 -32.8 -30.7
2005
12 I, III —40.1 -38.7 -37.5 -35.3 -32.8
SN 1 I, I, 11 —44.0 —40.7 -38.1 -35.6 -33.6
. . 2011 1 I, II. III -36.5 -33.0 -30.8 -28.3 -25.5
B R vl
2012 1 I. I, I -35.7 -33.2 -31.3 -29.2 -28.1
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Tab.7 Range of operational extreme values under given timerisk
rates and different base conditions

C
5 I R

1% 5% 10% 20% 30%

1992 1.7 0.2 1.0 3.4 3.7
1993 2.1 1.0 0.4 0.9 0.6
1996 0.2 0.7 0.1 0.1 1.2
1997 1.7 2.3 2.3 1.1 0.5
1999 0.4 1.6 1.0 2.3 1.4
2004 3.6 3.8 3.3 1.4 1.0
2005 0.7 2.9 2.1 2.5 2.1

R 22 E 3.6 3.8 3.3 3.4 3.7
/MEZEE 0.2 0.2 0.1 0.1 0.5
R 2248 1.5 1.8 1.5 1.7 1.5
W2{ErREZE 1.2 1.3 1.1 1.1 1.1

®8 AEFEMBEREREEREZHTLERENSITE
Tab.8 Statistics of operational extreme values under given time
risk rates in different years

C

B[] XL 2
1% 5% 10% 20% 30%
&N 12.2 12.1 13.0 13.1 12.9
mKE 357 -33.0 308 283 255
®/AME 479 451 438 414 384
M 415 389 374 351  -33.0
b2 3.1 3.1 3.2 3.3 3.1
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