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Abstract

Based on the temperature data of Maguan County from 1970 to 2024, this study analyzed the tem-
perature change characteristics of Maguan County by using linear trend analysis, cumulative anom-
aly, and M-K mutation test methods. The results show that over the past 55 years, especially since
the 2010s, the annual average maximum temperature, annual average temperature, annual average
minimum temperature, extreme maximum temperature of Maguan County have all shown a signif-
icant upward trend, and this is mainly influenced by the increase in the annual average minimum
temperature and the warming in autumn. The mutation test results indicate that the warming mu-
tations of the annual average maximum temperature, extreme maximum temperature are signifi-
cant, with mutations occurring in 2002, 2006 respectively. The temperature changes in Maguan
County not only show along-term upward trend but also have interdecadal and seasonal differences.
This research provides a scientific basis for meteorological forecasting and warning, agricultural
production, ecological environment protection and disaster prevention and mitigation planning in
Maguan County, which is helpful for better coping with the challenges brought by climate change.

Keywords

Temperature, Maguan, Linear Trend, M-K Mutation Test, Variation Characteristic

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

FERBRAERRIRE 5N, RURB TN & B D RS P70, FRIE T 50 4735 Hh 3R 5 A
ETHT 1.45°C, BEERHEREE] 0.29°C/10 4E[1], 1X— B EIHEEESIHAE . RAEF . N KL
LGB Z AT R T A FRLEE IR SR AT S A 2 SR 2 R | R R 5 R AR
TEM A K AR . R AR, IE MmO K IR BC . INREIR 5 oK . SUR ek /. nok g
Bl G AH R e R A o DR S A AR o % B T RUE [ 2]-[4] 0 BRI, RN 90 R B 8 IX e R AR A
TIE, ST 5 A B R it el A AR A R (1 A7 T e B A E R SL[5]-[10].

B R ERG m X, HAERE B B I I A [ 11]-[13] BB T oA
R, JBEHRFRIMEFERSEX, TARZE. WRFED, WhRSERRE. ZBU=t. 232,
{2 BRL FEL MSACE RO R 7, RGN 2 H ) 55—, R, SRR k5
MR R JE RATE 577 TH R A 22 00 B R0

N T HER E AR TG B R AR R, D R TR TV . RO A R ARSI 2 B K
RIS GRS, AR T S B EFZ MM L 1970~2024 FEHISE R, 8 ALE-HRI . &
U, M-K RIS RGoM iidi[14], XS OEIT 55 SIS B AR FEEAT T IR T, @
HARTTL, RATAEGEEE R D SRR RBRIEAETHEER, NS N. fREE
YT AL AT RESL R SRR 1SR

2. ENERE

AT TR o B SIE ARG (5% : 104.3992E, 4i%: 23.0186N, ¥##k: 1332.9m) 1970~2024 FH1S,

DOI: 10.12677/ccrl.2025.146116 1165 AAEAR LI 5T g


https://doi.org/10.12677/ccrl.2025.146116
http://creativecommons.org/licenses/by/4.0/

P
gk
&

CAE

EYER, B TR BTSRRI IR, SR, BT
MK SRS 7, ALK E 55 TR IERREIL . F PR LRI R A S . Y
FRARITER Y HEG~5 AEEG-8 ). KEO~11 A). £F(12 AEHE2 ).

3. BRE S
3.1. SIBFRTRHE

BT BREZRAGWMES 1970~2024 FH)REHE, BB, AT D RE R
B SR PR RIRAPE Y B AR SIR 5 22.3°C 17.4°CHI 143°C (1), WAL RE, 11
BERURTE 20.9°C (2011 4F) % 23.8°C (2019 )2 [A1365), F£LL 0.260°C/10a [FIEHR B FIt; FF5
MRAE 16.1°C (1971 4% 18.8°C (2019, 2024 ) [AA4L, MG 0.290°C/10a; 135 F AR N
M 13.0°C (1971 ) EFHE 15.9°C (2024 1), IGiRHE AL 0.358°C/10a. &t ETHEHLEE T a=0.01
S PERTIS, REFIE 55 F kD BRI R 2 BT mta s, BR85S A 1 B R I B K T4
Bl m AR, EUH BRI B R

240 —o— TR —o— PR AR —o— FHRETE ~ 2 e

[ ]

y =0.026x +21.554
R?=0.3939

20.0

8 F Temperature/°C

y =0.029% + 16.545

2
16.0 R*=0.5887

y =0.0358x + 13.253
R2=0.7185

12.0
1970 1979 1988 1997 2006 2015 2024

FE4) Year

Figure 1. Annual temperature changes at Maguan County (1970~2024)
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Figure 2. M-K mutation test of temperature in Maguan County (1970-2024). (a) Mean maximum temperature; (b) Annual
average temperature; (¢) Mean minimum temperature
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Figure 3. Variation of annual temperature anomalies (Tmax/Tmean/Tmin) in Maguan County (1970~2024)
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Table 1. Average maximum temperature by Decade in Maguan County (1970~2024) (°C)
1. 1970~2024 FEXEZFKIRFHIRSSE(C)

AR 1A 2H 3H 4H sH 6H 7H 8H 9H 10H 11H 12H :'iyj FERZE

IR =i

1970~1979 145 17.0 21.1 241 256 260 26.1 262 248 222 180 162 218 117
1980~1989 14.6 17.0 20.8 241 256 26.1 263 264 248 222 191 152 219 117
1990~1999 15.6 16.7 21.5 245 255 261 258 266 252 222 197 167 222 11.1
2000~2009 15.1 176 214 247 255 263 266 266 256 226 199 165 224 115
2010~2019 15.0 184 218 254 27.0 27.1 268 27.1 256 226 202 162 228 121
2020~2024 157 17.7 22,6 251 27.0 275 277 275 263 226 211 153 230 124

Table 2. Decadal mean temperature in Maguan County (1970~2024) (°C)
® 2.1970~2024 FHXREZFRIRFHIFIECC)

FA1A 20 3A 4R sH 6HA TH 8HA 9H 10A 11H 127 F¥EERE
1970~1979 145 170 21.1 241 256 260 261 262 248 222 180 162 218 117
1980~1989 14.6 170 20.8 241 256 261 263 264 248 222 191 152 219 117
1990~1999 156 167 215 245 255 261 258 266 252 222 197 167 222 111
2000~2009 15.1 17.6 214 247 255 263 266 266 256 226 199 165 224 115
2010~2019 150 184 21.8 254 270 271 268 271 256 226 202 162 228 121
2020~2024 157 177 226 251 270 275 277 275 263 226 211 153 230 124

Table 3. Decadal mean minimum temperature in Maguan County (1970~2024) (°C)
F+ 3.1970~2024 FHX BB FRFFHARESIECC)

AR 1A 2H 3H 4H 5sH 6H 7H 8H 9H 10H 11H 12H

1970~1979 145 17.0 21.1 241 256 260 26.1 262 248 222 180 162 218 117
1980~1989 14.6 17.0 20.8 241 256 26.1 263 264 248 222 191 152 219 117
1990~1999 15.6 16.7 21.5 245 255 261 258 266 252 222 197 167 222 11.1
2000~2009 15.1 176 214 247 255 263 266 266 256 226 199 165 224 115
2010~2019 15.0 184 218 254 270 27.1 268 27.1 256 226 202 162 228 121
2020~2024 157 17.7 22,6 251 27.0 275 277 275 263 226 211 153 230 124
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Figure 4. Decadal variation of temperature anomalies (Tmax/Tmean/Tmin) in Maguan County (1970~2024)
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Figure 5. Seasonal variation of mean temperatures (Tmax/Tmean/Tmin) in Maguan County (1970~2024)
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Figure 6. Seasonal anomalies of mean temperatures (Tmax/Tmean/Tmin) in Maguan County (1970~2024)
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Figure 7. Climatological monthly temperature variation in Maguan County (1970~2024)
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Figure 8. Annual variation of extreme temperatures in Maguan County (1970~2024)
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Figure 9. M-K mutation test of extreme temperature in Maguan County (1970~2024). (a) Extreme maximum temperatures;

(b) Extreme minimum temperatures
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Figure 10. Annual variation of extreme temperatures in Maguan County (1970~2024)
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Figure 11. Monthly variation of extreme temperatures in Maguan County (1970~2024)
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