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Abstract

The daily average data of the highest and lowest temperatures observed at 15 ground stations in
Henan Province from 1958 to 2012 are used to analyze the temporal and spatial changes and ab-
rupt changes of the extreme temperature in Henan Province more comprehensively and accu-
rately by means of linear regression, inverse distance weighted difference and Mann Kendall (m-k)
method. After analyzing, the conclusions are as follows: The extreme high temperature indices in
Henan Province showed an upward trend as a whole. The change tendency rates of heat persis-
tence index, summer days, the percentile value of warm day and the percentile value of warm
night were -0.3 d/10a, 1.3 d/10a, -0.16 d/10a and 2.9 d/10a, respectively. The extremely low
temperature indices showed a significant downward trend, while the cold persistence index, frost
days, the percentile value of cold day and the percentile value of cold night showed a significant
downward trend. The change tendency rates of the number were -0.15 d/10a, -3.4 d/10a, -0.4
d/10a, -2.4 d/10a, respectively. And the trend of climate warming in Henan Province is more ob-
vious after 2000. The change of extreme temperature in Henan Province is asymmetric. Compared
with the increase of extremely high temperature indices, the extremely low temperature indices
have a larger decline. Especially compared with the rising trend of summer days, the downward
trend of frost days is very significant. In the spatial variation, the range and value (absolute value)
of the percentile value of warm night, frost days and the percentile value of cold night change
propensity rates are significantly larger than other extreme exponents. The spatial change has the
most obvious influence on the three extreme temperature indices, while the altitude changes to
summer days and frost days. The impact is most pronounced. The mutation in the extreme tem-
perature index occurred mainly around 2000.
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Figure 1. Selection of meteorological station distribution in Henan
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Figure 2. Trend of extreme high temperature indices in Henan from 1958 to 2012
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Figure 3. Trend of extreme low temperature indices in Henan from 1958 to 2012
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Figure 4. Mann-Kendall test of extreme high temperature indices in Henan from 1958 to 2012
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Figure 5. Mann-Kendall test of extreme low temperature indices in Henan from 1958 to 2012
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Figure 6. Spatial distribution of inter-annual variation of extreme high temperature indices in Henan from 1958 to 2012
B 6. 1958~2012 FFiMm ERinmRIE T W IRE RS E 57

DOI: 10.12677/0jns.2019.76064 557 Py


https://doi.org/10.12677/ojns.2019.76064

ERoT

IHTIEL T TR W RREHERI AR AR B, BRI BRI, h B X P R I
(XN a3 R WG AR HH AT R A DR ARAAR O, T ELBR 17 7 B AR 11, A3 o
a7 RE K, VIR H H ST RS W, TR AR, AL AL T
BiomE; AB HEA b Rl B AR, MRS IR R, BREIAREEN T FE
o MO AR ERAN P A X AT G, P A X W AN G s R I B 2ol 2Bk (ERHEE . 2R)1
R MIVE Bk 6 N ub A IEE B VAR, HoAh 9 Dbl 1B EERL, 15 DR R T
% il T SRR E.

a. KRR

%/ (‘C/10a)
[1-70~-57

g%/ ("C/10a)
[1-18~-13

9-1.3~-0.9 57 ~-44
BN -09~-05 B -44~-31
. 05~-0.1 0 50100 2k 3119 0 50 100 T%
N -0.1~03 Hl-19~-06

N N

o HBHY _ % 4 AREYK % -

fiiE %/ ('C/10a)
[1-43~-34

iR 2%/ (‘C/10a)
[1-14~-09

[1-09~-04 -34~-25
. 0.4~0.1 - 25~-17
O0.1~06 0 50100 3k . 17~08 0 50 100 T
06~ 1.1 N 038~00

Figure 7. Spatial distribution of inter-annual variation of extreme low temperature indices in Henan from 1958 to 2012
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Table 2. Mean trends of extreme temperature in categorized latitude ranks in Henan from 1958 to 2012
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MR PR wnnwe meRtwe meRwe ST BHAS WEA%G AR
50~100 2 143 20 18 2 78 20 20
100~150 3 142 19 18 2 70 20 20
150~350 3 140 19 18 3 67 21 21
350~600 3 132 19 19 2 92 21 21
600~700 3 115 19 19 3 98 21 21
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