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Abstract

The paper aims to reveal the variation regularity of “shu jiu” in Shouguang, based on the daily
temperature observation data of Shouguang from 1961 to 2018, and using modern climate diag-
nosis method, the characteristics of temperature change in Shouguang were analyzed. The results
showed that: 1) In recent 58 years, the average temperature and the lowest temperature of “shu
jiu” in Shouguang have increased. The contribution rate of winter warming extreme minimum
temperature is higher than the average temperature, the contribution rate of “wu jiu” and “qi jiu”
is relatively large, and the contribution rate of “si jiu” is the smallest. 2) The maximum number of
days at —-10.0°C is 2.3 days/year. The cold period is from “si jiu” to “wu jiu”, and the middle period
of “wu jiu” is the coldest, and the temperature fluctuates greatly during “wu jiu”. “Liu jiu” began to
heat up, and the average temperature of “qi jiu” “rose above 0°C. 3) In Shouguang, the trend of de-
cadal warming of the average temperature is obvious, with the lowest value in the 1960s and the
highest value in the early 10 years of the 21st century. The “wu jiu” and the “si jiu” years are the
fastest warming, with a difference of 0.514°C/10a. 4) The average temperature of shu jiu changed
abruptly in 1988, with a difference of 2.2°C.
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Table 1. Average temperature, extreme minimum temperature, days < —10.0°C in shu jiu period from 1961 to 2018

F 1. FH 19612018 &£ “BN” FBHEHSE, MHRESE. <-10.0°CH#H

—h -1.5 0.515 0.3247" -16.4 0.58 0.374"" 1.5
— -23 0.502 0.3231" -17.9 0.678 0.398""" 1.8
=h 2.8 0.475 0.4011™" -18.6 0.72 0.503"" 2.1
Ip -2.6 0.275 0.2005 -18.7 0.483 0.3239™ 22
fill -2.7 0.761 0.4934™" -22.3 0.952 0.5609™" 2.3
ravil -0.8 0.48 0.2706™ -18.4 0.67 0.3603™" 1.6
i 0.7 0.931 0.4643™" -15.7 0.938 0.5387™" 0.9
J\JL 2.1 0.749 0.4328™" -14.9 0.817 0.493"" 0.3
Ju 42 0.61 0.3946™" -13.6 0.615 0.4663™" 0.1

Vs Rl 0.1 BEMERL, TRRE 0.05 REMEMR, TRRET 0.01 BEVERL.
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Figure 1. From 1961 to 2018, the average temperature, extreme minimum temperature and negative cumulative temperature
of Shujiu in Shouguang
L FH 1961~2018 & “HA” FHKE. WEHKESIE. ARERLHES

8.0
6.0
4.0
2.0

0.0

S~ W Ei

-2.0

4.0

-6.0

-8.0

—— P SRSSET — R IE —— PR R IRS8E T — R E

Figure 2. The 58-year average daily average temperature and extreme minimum temperature in Shouguang from 1961 to 2018

[E 2. FH 19612018 £ “#h” AEWHSE. MHRESE 58 FFHE

y=0.0646x-2.0746
R*=0.4195

y=0.0723x-7.3633
R?=0.5219

-10
e PP e SR e AR e PR ARG, e SBETI, e AR —— ZRHE (PR —— A CPEIRACR)

Figure 3. The trend of average temperature and extreme minimum temperature in shu jiu from 1961 to 2018 in 58 years
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Figure 4. Chronological average daily temperature anomaly of “shu jiu” from 1961 to 2018 in Shouguang
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Figure 5. The Mann-Kendall statistical curve of the Mean air temperature in Shouguang from 1961 to 2018
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Figure 6. The Mann-Kendall statistical curve of the minimum temperature in Shouguang from 1961 to 2018
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