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Abstract

In order to study the characteristics of temperature change in Yibin region under the back-
ground of global warming, the monthly mean temperature, mean minimum temperature, mean
maximum temperature data from Yibin station from 1960 to 2019 were used to analyze the vari-
ous characteristics of temperature in Yibin in recent 60 years by linear trend analysis and M-K
test. The results show that the average temperature of Yibin from 1960 to 2019 was 18.0°C, the
average minimum temperature was 15.4°C, and the average maximum temperature was 21.9°C,
and all the changes in the last 60 years showed a significant growth trend, the annual average
temperature growth rate was about 0.15°C/10a, the annual average minimum temperature growth
rate was about 0.20°C/10a, and the annual average maximum temperature growth rate was about
0.15°C/10a. The abrupt change of annual mean temperature in Yibin began in 1998, and the tem-
perature increased by 0.7°C before and after the abrupt change. The abrupt change of annual av-
erage minimum temperature began in 1994, and the temperature increased by 0.6°C before and
after the abrupt change. The abrupt change of annual average maximum temperature began in
2004, and the temperature increased by 0.8°C before and after the abrupt change.
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1. 5|8

AR, A BRARE SR R FBHZ A1, H 1961 45 LIk, B FE 50 i i FH0E 0 S 1 2 (2],
b E R B AL R SR A WRA,  Hh KRR R K E s R [3]. T E S uEE AR
ARG R 5 A BRAR R B 3 — 3, Hrp ARG H R E N — 80, XEZIE DU LKL R Rk
AFA 4], E AR IR R TR, 1951~2012 SE4 RS IRTHE SN 0.12°C/10a, F ESEFR
AN 0.23°C/10a [5]. RIELE 80 FARLISK, X = 20N ABUR I HhIX £ e b T7[6], ARE & BRI
FEFRIE AL X L ZRAG I X DL A P AE X VG [ 7] B i A48 N[ 8 AT 5T R I Hh [~ 35 Ul AE 1951~1987 4F:
B, 1987 FE2 )5 B wEE, 7£ 1998 £EA1 2007 £E &4 T HEMIZRAE . XIPL%E N[0T 78 & B3k £
1951~2018 AR EFLE BT, £E 20 4D 90 FEARH) R A brEb~F 224k B 78R P N TR, AR
AT, BRETHE 010 R R BN ZHELE 20 42 50~90 SRR 2L FRE %, 90 EAREA K
BHE BT, FRAEfE 1998 FAE KA TIERAE,

HRALT VYN R EE, BT A, U500, =AW, a3, a0l kis,
TP AR 236 P R o B B SR 40 T 7, RIS A T At 2 5 b X P 45 DA P2 6 BN 11] . BRI AR
OB A SRR R BT, TR E R IRAARAE, W R S X A R A L A A S A —
SE R BN
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2. EMEFE
2.1. FERBLR

ISR B R0 1960~2019 F3E H KSR ~FEEARR . PR . R A RET
R A .

22. ARFZE

) FH B T I 5 35 60a 38 H [T 35S T 38 AR AR - 35 5 s SR PR, {8 Microsoft Excel
2019 il MATLAB A3 T 8 A FEFIZ: 1] . 3 B S RURAHT FF PR AB b Bim Ab 22, %45 HH () 000 £
— JCER MRV GE T 5 iR AT 40 AT [12], T St £ T2k 2 i AR 32 BE A AR b a3, i # (1) R/N BA
Kot sh i) B YRR RS, IR B AT A B A AR P I b B . 2, AT DA E IR B AR L E
. i FH Mann-Kendall ¥:54 ST AR R IR 13] 0

3. fIRER
3.1. SIBFRTRHE

HE 1 BAER, B 1960~2019 F PSRN 18.0°C, ML 60a F-FH iR MM K, <
B R L8 0.15°C/10a, LR A BRI FHEE % 0.12°C/10a BK, A7 HLE b B AR TR % 0.23°C/10a
FUN14], B RRIEKE 0.21°C/10a Z/N[15]. FHRFRE r=0.488, L T a=0.001 )23
PERTI , Ui K G AR AR 3 1 I 60a T3 SR RARE N 17.1°C, HIAE 1976 48 femifd N 19.3°C,
HBLEE 2013 4E,

RNTAET 0, XFEFRRREAT LR PR, AT, 1960~1996 4 B FEAF-F 35S i &
BT IR 60a (73R, REIX BN AR -T2 SR WA TAE 1997 fF2 5 - PRl EFb, Hik
AMEEECR, REZHTAr T 60a Pl .

FT R/ eC

Figure 1. Interannual variation characteristics of annual mean temperature in Yibin from 1960 to 2019
1. 1960~2019 FERF P SBFIRELHHE

B 2 R RACUR RS T AIE ], B 1960~2019 B HACREA 15.47C, i 60a
TS B AR/ R P K, B KR L)y 0.20°C/10a, & T4 T/ R MK R M 28 r= 0614,
W T a=0.001 R EERL, UMK A RN EEN . T 60a PR RACIRBIGE N 134°C, H
PUAE 1961 4F;5 HmifHR 16.6°C, HIILTE 2015 4.

XSS AR AR AT TR B33, RN 3 3 AP 3 IR AT LU G 60a P35ME,  [RIFE
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Figure 2. Interannual variation characteristics of annual mean minimum temperature in Yibin from 1960 to 2019
2.1960~2019 FERFFH R SBRFIRELHHE
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Figure 3. Interannual variation characteristics of annual mean maximum temperature in Yibin from 1960 to 2019
3.1960~2019 FERFFHRSRFIREMHHE

3.2. §iEH M-K 3§

8 FH M-K F 5609250 B F I 60a A5 73 SR AT RASK I nT 1514 4, B EH UF fiZe vl 1., 1960~1998
4, UF Mz K28t 4T 0 HEL R, {NAE 1966 4F. 1972~1975 4. 1978~1983 X = ANX [H] W& = T 0
B, VEEHLE 1998 420, H AR SAEEM T IFEES, FER2EEIT a=0.05 LEMHEKPIGE
(—1.96 (G EELR), VLU FPREMBHAALEZE, JFH UF 5 BF HIZR7E 1998 2 AT T2 i, ULIIBAH KA
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BZAE . M H 1998 4ELAK, UF it o (AF HFrS: BTk, U0 1998 4 J5 B 5 X 4-F- 3 <A
SRS, 2004 £2 GRS o = 0.05 BEMHKCFIGFE0.96 (5L, 2007 3BT a =
0.001 & EVEAC TR FAE (o001 = 2.56), Ui BB AP E 20 28 90 FACK LUR KIS IR A 2+ 45
REM. UF 1 BF BRI mUAr B ALTE B35 AR R (o = 0.05) G S 2k 2 1, PRI e R b ithad
LT FEARKR DR SR G IR & — R G, BRI 1998 FETF4R 1.

PARAZAE 1998 4N T, K I 1960~1997 T35SI A 17.8°C, 1998~2019 V1)< N 18.5C, K
AR G AR TSR G IE N 0.7°C .
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Figure 4. M-K statistic curve of annual mean temperature in Yibin
E 4. ERFFHRE MK GritEhsk

X H I 60a B P RARTIRIEAT M-K BRI 1514 5, HEH UF th&nr i, M 20 tH4D 60 4
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Figure 5. M-k statistic curve of annual mean minimum air temperature in Yibin
Bl 5. ERFPHRMRSIE MK Gt 8%k
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DATEAFAE 1994 4F 5L, 1960~1993 4F-F ¥ f RSN 15.1°C, 1994~2019 PRSI 15.7°C,
FAHI e T 1 B AR 0.6°C

X E R 60a P35 i AT M-K RASR I AT 135 6, 1960~2003 4, UF #iZefi T 0 {HLA ',
I HAE 1989 45, 1992~1993 4E. 1996~1997 L T a = 0.05 &3 M/KFiln FAE(-1.96 f5EZk), B 20
40 60~90 AR AV e R A AR IE S, IF BAE 20 4D 90 AR R HBEEE . 1 2004
W2 G, UF Mg o8, HHFS: BT, 762011 B T o = 0.05 SEMEKF G FAE(1.96 1E5EL).
2015 4E 2 J5 G a = 0.001 325 MK P I FAE (10,001 = 2.56), Tt B B T A H 20 DASRAE - 387 d5¢ v A il P 38
BERaA 2+ B3 M. UF 5 BF MR M58 s B ACTE B MK PR R (e = 0.05) IR Ak 2 19, DR kA 2
21 A DSk B AP fom SR S g — ARG, BRI 2004 SEFFLET

PATEAFAE 2004 4F 5L, 1960~2003 4F-F-¥)f =i il h 21.7°C, 2004~2019 P35 8 <l 22.5°C,
RASHT 5 P ¥ s R IG IR N 0.8°C .
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Figure 6. M-k statistic curve of annual mean minimum air temperature in Yibin
6. EREFTIHRIRSIE M-K FitEh%

4. &g

A SO P L S M DU, 1960~2019 4E3% A (V3SR PIIBARAE. PR E SRR, AT
T E X AR SRR ARHE, I MoK AR SR S AT AT R A PRI R P
BRI ITALEE, R HAFEEE: B 1960~2019 4V HA 18.0C, “FHRAR iR N 154C,
PRI RN 21.9°C, AT 60a AR RHLE FE KIS, 1R KELN 0.15°C/10a, F1 1
AR KL 0.20°C/10a, F-FEEm R KR L4 0.15°C/10a. HIEH 20 tHhad 90 ALK
W — RARPG, FFERIRMRASZ M 1998 FEIFMRI, RAHT S TEIIEHN 0.7°C; F PRI
TR RAL SN 1994 LETFUAIK, RASHTETIRIGIEA 0.6°C; AF-F-Hyf i R AT RAS R N 2004 ETFURTT,
AR fE LRI E Y 0.8°C
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