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Analysis on Change Characteristics of Air Temperature in Guinan Area of Gonghe Basin of Qinghai Province
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Abstract Using the monthly average temperature, average maximum temperature and average minimum temperature data of Guinan meteoro-

(1. Guinan County Meteorological Bureau, Guinan, Qinghai

logical station from 1961 to 2015, the annual, quarterly and monthly average values of temperature and climate tendency rate were calculated
by climate statistical diagnostic analysis method ,the change trend, mutation characteristics and the change period of temperature in Guinan ar-
ea were analyzed in the past 55 years. The results showed that the annual average temperature, maximum temperature and minimum tempera-
ture in Guinan area had a significant warming in recent 55 years, and the rising trend had strong consistency, the temperature of each month
was also warming. Among the influencing factors, the low cloud cover had the greatest influence on the temperature, followed by the air vapor
pressure and the relative humidity. Mann-Kendall test showed that the annual mean temperature, the annual average maximum temperature and

the annual average minimum temperature in 1990, 1993, 1970 occurred from low to high mutation.
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Table 1 The average temperature, average maximum temperature and average minimum temperature of different age in Guinan County druing

1961 -2015 C
i it 4% P e 5% P
Temperature Period Spring Summer Autumn Winter Whole year
FE R 1961—1970 3.9 12.4 1.7 -9.5 2.0
Average temperature 1971—1980 4.0 12.5 1.8 -9.3 2.3
1981—1990 3.5 12.5 2.0 -9.3 2.2
1991—2000 4.2 12.8 2.2 -8.6 2.5
2001—2010 4.3 13.2 2.6 -8.6 3.0
2011—2015 4.3 13.2 2.7 -9.3 2.9
1961—2015 4.0 12.7 2.1 -9.1 2.4
S e R 1961—1970 12.2 19.4 10.4 0.8 10.6
Average maximum 1971—1980 12.1 19.6 10.6 1.1 10.8
temperature 1981—1990 11.5 19.5 11.0 1.2 10.9
1991—2000 12.4 19.9 11.6 2.2 11.3
2001—2010 12.7 20.4 11.9 2.3 11.9
2011—2015 12.7 20.4 12.0 1.2 11.7
1961—2015 12.2 19.8 11.2 1.5 11.2
SER AR IR 1961—1970 -3.7 5.9 -4.4 -16.7 -4.9
Average minimum 1971—1980 -3.0 6.3 -4.3 -16.4 -4.3
temperature 1981—1990 -3.3 6.3 4.1 -16.6 -4.3
1991—2000 -3.0 6.6 -4.2 -15.9 -4.3
2001—2010 -2.9 7.1 -3.5 -15.9 -3.7
2011—2015 -3.0 7.1 -3.4 -16.6 -3.8
1961—2015 -3.2 6.5 -4.0 -16.4 -4.3
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Fig.1 Annual change of temperature in Guinan area during
1961 -2015
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Fig.2 Change trends and correlation coefficient of seasonal temperature in Guinan area during 1961 —2015

SEHS R Average temperature YR SR Average maximum temperature  SF-YJHR KT IE Average minimum temperature
N [OES LIPS o] FHIRE R EL i) AHE R EL
Season Tendency rate Correlation Tendency rate Correlation Tendency rate Correlation
C/10 a coefficient C/10 a coefficient C/10 a coefficient
#:Z% Spring 0.12 0.263 0.16 0.270" 0.15 0.319°
K7 Summer 0.18 0.405" " 0.23 0.418" "~ 0.24 0.476" "
FkZ= Autumn 0.24 0.552°°" 0.39 0.631"°" 0.19 0.339"
£ Z Winter 0.27 0.380" " 0.37 0.460° "~ 0.28 0.358" "
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Note: # , % * , % % * indicates significant level test by 0.05, 0.01 and 0. 001 ,respectively
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Fig.3 Change trends and correlation coefficient of temperature of each month in Guinan Area during 1961 -2015
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Month Tendency rate Correlation Tendency rate Correlation Tendency rate Correlation
C/10 a coefficient C/10 a coefficient C/10 a coefficient
1 0.28 0.285° 0.37 0.321° 0.32 0.308 "
2 0.43 0.392"" 0.58 0.458""" 0.44 0.382""
3 0.17 0.230 0.25 0.265" 0.21 0.257
4 0.08 0.110 0.05 0.045 0.11 0.192
5 0.11 0.184 0.18 0.223 0.12 0.205
6 0.25 0.427 0.28 0.376" " 0.35 0.527" "
7 0.14 0.232 0.17 0.217 0.22 0.316"
8 0.14 0.245 0.23 0.302° 0.17 0.230
9 0.24 0.418"" 0.33 0.458""" 0.25 0.338"
10 0.14 0.274" 0.26 0.369" " 0.11 0.130
11 0.32 0.462°"" 0.58 0.563""" 0.23 0.293"
12 0.21 0.255 0.30 0.307" 0.20 0.228
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Note: # , % * , % % * indicates significant level test by 0.05, 0.01 and 0. 001 ,respectively
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Table 4 Correlation coefficient between temperature and precipitation ,sunshine duration , total (low) cloud cover ,water vapor pressure,relative hu-

midity in Guinan area

ol kR H BRI e ekt KA L
S Sunshine Total cloud Low cloud Water vapor Relative
Temperature Precipitation . L
duration cover cover pressure humidity
SEHS R Average temperature -0.006 0.044 -0.181 0.550" "~ -0.197 -0.226
S H % e S IR Average maximum temperature -0.159 0.225 -0.382 0.413""* -0.235 -0.382
SERIRARS I Average minimum temperature 0.355" -0.269" 0.083 0.626" " -0.328" 0.191

T o xoxos PIFRIEST 0.05.,0.01,0. 001 5235 7KPAG 55

Note; # , s *

—UF —UB - o=0. 0516 7/4X, o=0.05critical line

6'a 6b

4F

A

# % * indicates significant level test by 0.05, 0.01 and 0.001 , respectively
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%A Statistical value
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Fig.3 Mann — Kendall mutation test of annual average temperature(a) ,average maximum temperature(b)and average minimum tempera-

ture( ¢)in Guinan area during 1961 —2015
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