Open Journal of Natural Science B %A%}, 2024, 12(3), 585-591 Hans X
Published Online May 2024 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0jns.2024.123068

1990~2021 G E IS BT HHFHES T

Tt

W ZREITVE R 2 B R 222 e, SROBTT WK

Weks . 20244F3 7110 F#HBEM: 202445200 KA HM: 20244F5H27H

=

ERTEAEEHHE, SEMEARSBEZARELR. BEENER, HEYW T ARWE4TE,
ARXFET1990~20214FE SR ISR S 2 H WS, RAGAI . TR A, BEF. Mann-Kendall
BREHFEMTTSE X SE. BESE. BEKEEFRTUNE. FRERLH: 1) 1990~2021
FEOEIMXSESBEESEBEEENMNES, BREKKBEFEER D OES . SELHXII30ERTHL
BEBCAEE, ENE— M RalErES. 2) 211HL00ER S, SEENMEGES, EERSE%
BRAERT, DERELBRSEBERZEEETER, ZHMRZSERAHEHBAHEE. 3) 211H4%
SMEAERN, SEEVHE KRB, Eh21HL210ERZS BB TN B L. HERIESER
SR, 211HL200FEARM 21D 10FERBRLSRE B R R AAEMRER, HE211H42104
MY EER

XA
SiE, ZBUAHE, SEL, FIHRE

Characterization of Temperature Change in
the Mazong Mountains from 1990 to 2021

Jianxiang He

College of Geographic Sciences, Harbin Normal University, Harbin Heilongjiang

Received: Mar. 11", 2024; accepted: May. 20", 2024; published: May. 27", 2024

Abstract

The global warming and heating trend is obvious, temperature and precipitation are the most ba-
sic and direct elements of climate change, which directly affect human production and life. Based
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on the daily observation data of the meteorological stations in the Mazong Mountains from 1990
to 2021, this paper analyzes the inter-annual air temperature, maximum air temperature, and
minimum air temperature of the Mazong Mountains area by using the trend analysis, the coeffi-
cient of variation, the distance level, and the Mann-Kendall test. The results of the study showed
that The results of the study show that: 1) from 1990 to 2021, the air temperature and maximum
air temperature in the Mazong region showed a significant increasing trend, and the minimum air
temperature showed a non-significant decreasing trend. The change amplitude of the Mazong
Mountain region in the past 30 years is more fluctuating, showing a continuous warming trend. 2)
In the 2000s later, the temperature shows a warming trend, in the context of global warming, the
Mazong region temperature inter-annual changes in the magnitude of the relatively large, the re-
gion by the impact of climate change is more pronounced. 3) The 21st century was affected by cli-
mate warming, and the temperature showed a clear warming trend, in which the 21st century
decade was relatively more affected by climate warming. However, the trend of minimum tem-
perature change is opposite, with the minimum temperature in the 2000s and 2010s turning
from a relatively high period to a relatively low period, and the cooling trend weakening in the
2010s.
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1. 51§

AR AR SRR R A I EARRE SR, IRZm 7 AR A = AR TE 1], R EH EAE
Frot, Sr RS2 a b ENE AR [2]. IPCC S NRIRE TR AR THE 3 &, 1961~2014
AR L 0.31°C/10a g SRR ETF[3], @ T 48k 0.13°C/10a A E 0.22°C/10a F°F /K F[4], P
URAEATEE Y 7.20°C~9.81°C, 2016 AT T 1961 4 X s I iE ik 1.5°C [5].

HlE S8 X SR T FRKEMNE D F, SRR AERRE SRS E LX< R
WA EHEEIT AR Lo HARE XS 4 E ) 8 ARRAEA M B, &SRR — N B e, X
B AR AR RAE KN I OB B, 20 Tl 90 4EARH ISR, H [ & SR TR BN B3 [6] [7]
[8]. 1HAE LRBIFL, 0 G2 ILE PR E . RIRURIF R STAZ, B AE AR Fit, &
SO E2 L OB FEIX T HOR 8 D82 1A R0k U BB AT 5T, 404 1990~2021 4F 552
Wi X 2 A3 e R R AR GARAE, AR IR T 5 82 1L Hh X SR AR it
TR R -

2. ARXMR . BIEKREFE
2.1 REHR

EIN T HRAALEHX, SIS Rl S84 AT 97.02°E, 41.48°N, & T KBS, T
BZ X, RHEFEE, BARD, BRER, EYEKEN 85.2mm, Z&KEAN 30729 mm, ZHE TSI
4 39C.,
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2.2. HHAREKRIR

ALk O 1942~2022 4F o [ i ROR H A BoAE A, B ok IR T 3R B IR 5O E s oo
(ftp://ftp.ncdc.noaa.gov/pub/data/noaalisd-lite/), FAEEHOFEE. k. TBa. KmE. KE. =8, F
KENIREZR . ABFFTLEH 1990~2021 F AR FE, LA E2 IR Rl FONARSCHF AT, 18 B
PR AR e ORI B TR 41 s

2.3. MIRFG*E

2.3.1. ZM#ahk
B B HAAAE A A, i KIS T LA A Ok M H s i KR & AR, A SCRZ
AR I KIS T DB L X ZAaE SRR A, @S — o ME R 7 F2[9]:
y=ax+b

A, a NETERIARE, FoREIRERBUHESE, a NIENFREMRN N ETHES, a NN FRRL
(ER A VSENET SRR

232. BREAY
R ARBOUR “BEAE” , BRI NIA LB, € SONEE S PIE L, &
SCRHIZE S RBOR T 28U 2R R U DU 2 R RIS SRS EOL[10], HRA KT

(o2
CV_/J
K, o NbRHEZE; u NFIME; Cuilkok, BUBW IR,

2.3.3. Mann-Kendall 3825458

Mann-Kendall %2 —FAESH G ik, 78GRI i F1 RAK 3 R A Tz [11], 4R
R T EREA RN —E AT, WAZDEREERTI, EBWEATE. AR Mann-Kendall
RAKGIS, 53 BT D B2 Ll b X 22 4F R SR L

2.3.4. BENFZE

TSNP R B s PR [12], 2 (8 PS50 1 Atk b, 38 3 e B A 34 el | HEOR T 5 R 301
BIME, DIHBREBAESIRER, KB EYRRES . AR Mann-Kendall J8238 K556 518 31 57240 45
G U R I AN A, TS A B IR R F TR AT SR AV

3. KRENH
3.1.1990~2021 FF SR F BRI AE

1990~2021 4Ly &2 (L M X AE~P 3 SR e Ui SR SIRGTHMEWIEE 1 FiR. 1990~2021 - 55210
ERR TN 5.4°C, Hoh i HILAE 2021 4E, N 6.4°C; IRMH HBIAE 1993 4E, A 4.3°C, —HMZE0.7C,
TR i RSP IE /R 33°C . —28.2°C. Hihimm R A KA N 35.9°C, EARS LN 28.5°C, 4y
S ILAE 2016+ 1993 4F; AR AME . f/MEHIN-24.5C. —36.8°C, 4 A HILAE 2015 4E A1 2002
o GE L X IR BB E 1(a)~(C)Fir, £ 30 4], P30 AR R U R
T, 2RIl 0.3°C/10a, 0.7°C/10a # & B E (P < 0.05). (HAEHKSE 2 A EF e, 48
i % H-0.09°C/10a. P, 52l XAUR £ I H GRS, B 21 a2 DR D 2 L X b T EiReR
A, 21 AT B TIRIEIRES, ZBHE 2RRSR AR AR —
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Table 1. Changes in annual mean, maximum and minimum temperatures in the Mazong Mountain region from 1990~2021
2 1.1990~2021 FLEIMXFELHSE. EHRE. REKETLE

il FIAE wAAE /MBS B R
PR IRITC 54 6.4. 2021 4.3, 1993 0.10
i i i/ C 33.0 35.9. 2016 28.5. 1993 0.04
AR/ C —28.2 —-24.5, 2015 -36.8. 2002 -0.11
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Figure 1. Characteristics of interannual variations of (a) annual mean temperature, (b) annual maxi-
mum temperature, and (c) annual minimum temperature in the Mazong Mountain region from

1990~2021
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Figure 2. Mann-Kendall mutation in (a) annual mean temperature, (b) annual maximum temperature,
and (c) annual minimum temperature in the Mazong Mountain region from 1990~2021
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Table 2. Coefficient of variation of average temperature and maximum an-
nual temperature at the Mazong Mountain station in different years

F2 DELHBREFERTHSENFSERKEERZY

ﬁz[fﬁ V== gﬁi /% éﬁ /= vE (B
il (R {H) Sl (R H)
1900~1999 0.10 0.05
2000~2009 0.08 0.03
2010~2021 0.08 0.04
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Figure 3. Changes in the distance level of (a) annual mean temperature, (b) annual maximum tem-
perature, and (c) annual minimum temperature in Mazong Mountain region from 1990 to 2021
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3) 21 AR A EARRREE I, R IR RS, b 21 20 10 SRR SR AR B R AH X 4L
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