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Abstract

In the process of urban development, the underlying surface of urban areas will have a significant
impact on climate change. In this paper, the monthly climatological data of Yulin and Hanzhong
stations in Shaanxi Province from 1952 to 2018 were used to analyze the changing trends of air
temperature, precipitation and wind speed in urban and suburban areas of Shaanxi Province
through Morlet wavelet analysis and sliding t-test. In addition, according to the time series of pre-
cipitation in Hanzhong, Morlet wavelet analysis is carried out for the obtained short time series
and comparison is made. The results show that compared with Hanzhong, Yulin has lower tem-
perature, less precipitation and higher wind speed. The temperature and wind speed of the two
places showed an upward trend, but the precipitation in Hanzhong showed a downward trend,
while the precipitation in Yulin showed an upward trend. The change rate of meteorological ele-
ments in Hanzhong is more obvious than that in Yulin. The time scales of temperature, precipita-
tion and wind speed are not consistent. From the perspective of time scale, considering the boun-
dary effects, the summer precipitation in Hanzhong has a 5-year cycle, while the summer precipi-
tation in Yulin has no obvious time scale characteristics. The summer temperature in Hanzhong
has no obvious time-scale characteristics, while the summer temperature in Yulin has a 2-year
cycle, a 5-year cycle and an 8-year cycle. The summer wind speed in Hanzhong and Yulin has no
obvious time scale characteristics. In addition, the decomposition of sequences has an impact on
the results of wavelet analysis. The period before partial years is not obvious, while the time scale
features are obvious after partial years.
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Figure 1. Map of Shaanxi Province with Yulin and Hanzhong
in red boxes (The image is from http://image.so.com/)
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Figure 2. Time series of summer precipitation from 1952 to 2018. The dotted line represents
Hanzhong and the solid line represents Yulin. Blue represents the original sequence, black
represents unitary linear fitting sequence, and red represents sliding average sequence
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Figure 3. Morlet wavelet analysis of Hanzhong summer precipitation sequence
from 1952 to 2018. Above: standardized time series of summer precipitation
anomaly (solid red line); Middle left: wavelet power spectrum, black dotted line
represents e-folded curve of boundary influence; Center right: time average spec-
trum (solid blue line), dotted red line is 0.05 confidence line; Bottom: 2~8 years
average spectrum (solid blue line), dotted red line is 0.05 confidence line
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Figure 4. Same as Figure 3, but Morlet wavelet analysis diagram of Yulin summer
precipitation sequence
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Figure 5. Wavelet analysis diagram of the sequence (length of 50 years) of Hanzhong summer precipitation after decompo-
sition. Left: 1952~2001; middle: 1960~2009; right: 1969~2018
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Figure 6. Wavelet analysis diagram of the sequence (length of 50 years) of Hanzhong summer precipitation after decompo-
sition. Left: 195~1973, center: 1974~1995, right: 1997~2018
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Figure 7. Time series of summer temperature from 1952 to 2018. The dotted
line represents Hanzhong and the solid line represents Yulin. Blue represents
the original sequence, black represents unitary linear fitting sequence, and red
represents sliding average sequence

[ 7.1952~2018 FEFSEFEIFT. BTN P, ZERKRGHK. I
BREREFY, BERAR—TEMIEFT, D&RKRBHFHFT

4.2. SRFFHVINESHR

8 NP IR HV MBI AR BN DIRIE T A, DR R P SRR BRAEA QPR AR 2%
AHR MR R, 2~8 4E75 2 &or, MR IR T 0.05 MEGE R . FAPRRE v 64 44
Wifeos HigeorAe, EEALT e-drthZk IR, A WIRHEA VAR FE .

K9 IR NB TSR R BERER, MR AV PRRFAE DAME 2 SF52305 #E 5 FRE UK 8
B NE, AL E 32 FFR R B3 PR, (B A RN, %A R RIE

DOI: 10.12677/ccrl.2020.92006 60 SR TR


https://doi.org/10.12677/ccrl.2020.92006

AR 4

4 1960 “EHT 5+ 1970 4EHG )5, 1980~1990 4E LA K 2010 4ELAJE4b, HAFANAE 2~8 4F K R R _F1im
i 7 0.05 KBS EALK

o
o 0p R
= /_\/\/\\/\—\/\/\W\/’\’\,_/\/\/\M
Q
=

1960 1970 1980 1990 2000 2010
= L/

1960 1970 1980 1990 2000 2010 0 5
~0.4 : : : : : .

1960 1970 1980 _ 1990 2000 2010

Time (year)
Figure 8. Morlet wavelet analysis of summer temperature sequence in Hanz-
hong from 1952 to 2018. Above: standardized time series of summer tempera-
ture anomaly (solid red line); Middle left: wavelet power spectrum, black dotted
line represents e-folded curve of boundary influence; Center right: time average
spectrum (solid blue line), dotted red line is 0.05 confidence line; Bottom: 2~8
years average spectrum (solid blue line), dotted red line is 0.05 confidence line
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Figure 9. Same as Figure 8, but Morlet wavelet analysis diagram of Yulin sum-
mer temperature sequence
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Figure 10. Summer wind speed time series 1952~2018. The dotted line
represents Hanzhong and the solid line represents Yulin. Blue represents the
original sequence, black represents unitary linear fitting sequence, and red
represents sliding average sequence
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Figure 11. Morlet wavelet analysis of Hanzhong summer wind speed sequence from
1952 to 2018. Above: standardized time series of summer wind speed anomaly (solid
red line); Middle left: wavelet power spectrum, black dotted line represents e-folded
curve of boundary influence; Center right: time average spectrum (solid blue line),
dotted red line is 0.05 confidence line; Bottom: 2~8 years average spectrum (solid
blue line), dotted red line is 0.05 confidence line
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