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Abstract

Based on the climatic data from 1961 to 2020 in Yiwu County, the multi-year and seasonal trends
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of the average air temperature, Maximum temperature, minimum temperature, the average wind
speed, the average relative humidity, the precipitation and the sunshine hours in Yiwu County in
the past 60 years are analyzed. The MK mutation test method was used to analyze the mutation of
climate in Yiwu County in recent 60 years. The results show that in the past 60 years, the annual
and seasonal average temperature, Maximum temperature, Minimum temperature in Yiwu County
had an obvious upward trend. The annual mean wind speed and seasonal mean wind speed showed
a significant decreasing trend. The average relative humidity, especially the annual average, autumn
and winter average increased significantly. Annual precipitation, spring precipitation and autumn
precipitation increased significantly. The changing trend of sunshine hours is not obvious. The
mutation of mean temperature, Maximum temperature, Minimum temperature, mean relative
humidity and precipitation were found in 1993, 1997, 1989, 1975 and 1978, No mutation was de-
tected in mean wind speed and sunshine hours.
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SN, IPCC [1]38 Tk i i . S RSB HE 2 U S B 58I, AHLLZ AT R LR i, 58 90 e 2 N
B AR RS R A R, FLX PP A WGBTS BT R A*ﬁﬂmLﬁﬁm
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e B HAL R4S R A X ARAGH, RILARBACE, i THRE 93°35~9623', dt4h 42°54'~44°29'
2, AEERAEN— M2 RN, T Tak, BEE E K W PR ARRAN & C—A— i 18
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Br= A BRI Kk, ALERGH RS B SRARL, kG Bk R AR (A
BXRIES %,

AL SE=Dabs
2.1. #ERER

AR FBEEIES G0l 1961~2020 F H TP E . BERMTHSE BKE. FHHNEE. 7
P RGHCRN H R 5. XSS R R R R R R A RS B P it BiEhsd e, Fita el
B A LR A I ARG P AR 22
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REE 2 A& T W T BAAURR 7 BT E P MG Ba 58RI T R 1
MZEATF LRI EEF, .

K FH M3 S BT [8] [9] [101XFHE £ 1961~2020 4R RE R BT AT, KRERMAL
WS H— e Mk B3R R s B IV 3 P 20k & — LR IR AN AR AL, $R I TR A9 AR e e s i
A} Mann-Kendall [111#E SRR HRAZES, WA 2 A RABEM K FEATISI-T Ik, S4ERR0)E 75
KREEHL 10a BEAT 22 R PE LI 12], S5E@H BT, W€ R BAAERAF o 5o iR SR 4 7 J5 108
PERFHERS LE 2347 o

3. GRSFATHL
3.1. SKRERNFENES

FEE 1961~2020 P Sm . RIRR. SPRXE. KR, FRMENRE. HRR
BARRRAR AP 1 Fias, JT 60a SRFE BPEIAE. RE iR, RIRRIEEM LT a%, SFE s N
4.1°C. 10.8°C. —1.9°C, 60 FRPEEFHRIR. Rm=iR. SMRSEY EAT 0.8°C, it —ud itk F
15t 2 AR 1 SR B IRE FE  0.26°C/10a (p < 0.001), 5t iR IR Ry 0.27°C/10a (p < 0.001). %
ISR IRIEEE A 0.23°C/10a (p < 0.001). EFPRIR. TR RICEBEAEAR -5, kit
60 FARE TS, 70 FAIFEIR 2B ETHES: 1961~2020 45 B-F 34 KE B jghiE s, Hdr,
EAD 60 FARHTIIE 70 FFEACHIIA RIS, 70 FAHIIE 90 FAKIA Rk, 21 )
ARG, BT 102 HBLPGE IR /NES, PHRGE R R HBLE 1972 4£4.5 ms™),
MEHBLTE 2016 4E(2.7 m-s™), “FEIXEAZALFHEN-0.15 (m-s™)/10a (p < 0.001). “FIEIHH XG5 B i
BB, Hrh, Btad 60 FARE 70 AT, BIGEBATIE, 70 FACRBE 21 ALY EHR
R, JUH 80 AR IAFF 1A KMEHE K, 2009 4F i H IR /INEFy, P35 AH 0 FE i KA Y BIALE 1998 42(50%)
e/ ME HITE 1965 4:(37%), “FIIFEXRE 1IN 0.81%/10a (p < 0.001). FE/KEA 5508 & .
20 4l 60 70 EARHN 21 tHLHIHIE KR/, 80 FARHIHHZ 90 AR IMH 2009 4 J5 B /K 1 IS,
B 7K B B A Y ILTE 1998 4(196.7 mm), fe/IME H BLEE 1963 (34 mm), /K = Z B4 6.03 mm/10a
(p <0.05). HHRIHORE AR 20N 1978 5 B4 H RN HUR A, v 3428.4 h, BT HERES
% 181.7 h, 2019 4 H BN Biws, BOF5H HRE %D 221.7 h, LEB0EH N 13.49 h/10a, HIEHN
e 5 AN 5 2 (p > 0.05).
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Figure 1. Interannual variation of meteorological elements in Yiwu County

E1. REESKEZFHREML

3.2. SRERNMFTLLES

1961~2020 45 B DY == (173 SR P39 XGHE L T35 AHRHE BE L B 7K B A0 R 001 35 {8 F0 AR
s WA 1. WAL 1 ATBVEH, T 60a KPR EFEFHRBEE R K, 036C/10a, HXNE
Z% 0.35°C/10a, H/PNALKZE, (L 0.14°C/10a, BRAFIERLET BEERR. ZFREURTEESE. &
=, KRR EE, MR BN 0.33°C/10a, 0.37°C/10a. 0.24°C/10a, XZ=HIEIEE A 0.17°C/10a,
KRB FEERLR . ZERCTEL 4 NBTHREEFEMEES, HhHEFIRREE R K0.33°C/10a),
HYCNEZ(0.28°C/10a), f/NNEZE(0.16°C/10a). T X/ R KRR EZE, ~ 021 (m's ')/10a,
FF. MFEWRZ N 0.15 (ms')/10a, KEHEWR/NMEEH/NFZEAZE 0.09 (m-s)/10a, i i @5 .
ZAE T IARHE AL BRI AR K 1.61%/10a, HIKAKZE 1.01%/10a, MinaHRNNES, X
0.17%/10a, PYZEHH&ZE, KRR R EMARL . 8 B KSR KME R IEREZE, (5 64.5 mm,
AN, AR 2.7 mms IRIEREKERALHEERE, FEMINERREK 229 mm/10a, HITEKE,
9 1.89 mm/10a, HEF/KERRKZ, HMIMNEREETE. KEFE, LAFEINERE/D, 0.3 mm/10a,
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Hrh, %, KERKEBEHED DEVERL. UFZEH RN AAEFERD@Y, moBin
0.99 W10a, HFZ. KFE. XFHRGINES, RRNET 8.41 W10a, £Z=4 8.00 h/10a (p <0.05), #X
Z=°4 1.09 h/10a.

Table 1. The seasonal mean value and variation trend of meteorological elements in Yiwu County from 1961 to 2020

= 1.1961~-2020 FREESRERNFHE, TS

SR g AR S35 RS SRR K& H I B 2
FH  ygf apiass s BB BE B P Ak W AR Bl B B B

‘C  ‘C-10a' C  C-10a' C C-10a"' ms—1 (ms')10a’' % %10a’' mm mm-10a’ h  h-10a’
#HZ& 54 0367 121 0337 —0.8 033 42 -0.15™" 35 0.3 17.1 229" 8774 84l
BZ&E 179 0357 241 0377 115 0287 3.8 -0.21"" 42 0.17 645 1.61 9103 —0.99
®E 3.6 023" 105 024" -2 0.19" 3.1 -0.15™" 44 101" 143 189" 7920  1.09
X7 -106 014 36 017 -l61  0.16" 2.6 -0.09"" 48 161" 27 0.3 662.9  8.00"

v CERE 0.05, TESET 001, TTRERET 0.001 BEMERK.

SAEKE, I 60a EHHE BIEEARRAN, TR, &R IR THR TR R F S
R, BOKETRERE TS MR, RFvrikios AHXHEEAT PN, sTekec KN &7
M1 2 45 1) H B B g5 g ina s, Hotiiki KRS ML

3.3. SKRERRERIRHEFHEREL

T Mann-Kendall ¥E5f /8 BT 60a SR EREATRBRK (KNG, fHH45008: R¥ UF Ml UB
Mhze, #E SR PR RALEM N 1993 4, S URRZFM A 1997 F, RIVURRBFG N
1989 4, ~FEANE B RASAEY N 1975 4, FEKERAEN N 1978 4, P34 RUH AT H Rk R A I

AR TAR e A= i Bf ], K Bt BT AR B R BRSPS AR R B K B K &= 4 Sl A
1993 4F, 1997 4. 1989 4. 1975 4. 1978 AT MM BRI . W& 2(a) i, HHEEFSIE
RAFHG(1961~1992 F)FIYMEA 3.7C, LMEMmZEEAN 0.17°C/10a; 1 RALf5(1993~2020 F)FHE N
4.5°C, LMEMMZES 0.31°C/10a, PSR BIBF = T 22%, WKBL RN 1.8 f5. & 2(b),
P B SR R AT AT (1961~1996 4F)FHIME 10.4°C, Lot M A 0.03°C/10a; A5 (1997~2020 4F)
SEYEN 11.4°C, ZPEMR 2N 0.17°C/10a, S TIRERAL R 5 T 9.6%, HKBLARABHM 5.7
firo Bl 2(c), HERRMICTIMRZH(1961~1988 ) FH{H-2.3°C, MMM 2 0.08°C/10a; TG
(1989~2020 4E) V1 N—1.5°C, LetEMAF N 0.14°C/10a, AR RARTTHE T 34.8%, HKRL
HNRABHTH 1.8 5. B 2(d), 5 EMMHXIEEREF(1961~1974 F)FIHMEA 40%, LM
0.24%/10a; 78 J5(1975~2020 £E) - HIME N 43%, LIEME A 0.51%/10a. 125k X 15 578 1 184
T 7.5%, BEINRLSNRBETH 2.1 5. K 2(e), P8 EBEKE 1961~1977 4 HLBOARE/K &1 INE,
M A 79.4 mm, LPEEE N 7.27 mm/10a; 1978~2020 4. BLEXFEKESFME N 106.3 mm, HAFLL
A RN, &MEEECN 115 mm/10a, 5 EREKE R G RAGIHIN T 34%, (HEMEBEHRY
HNRALHT 1/6.

AR, AR SRR BCPE AR BRI SR AR TR R TR, PSS A R B W R
SRR, T K P A N, (HIE I L g
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Figure 2. Variation characteristics of meteorological elements before and after mutation from 1961 to 2020

2.1961~2020 FR K EZRTRIEH T LIFIE

4. &g

IR EUE 60a HIPISIR . CFHIRGE . PRIARGHRIE . MK A H RS B A AR AL A
1T HT, BT 4.

1) 1961~2020 A5 EFHRR A KRR ERENE TS, FAHEEEE T 0.8°C,
ALY 5N 0.26°C/10as 0.27°C/10a. 0.23°C/10a, VUZE LMY, HE, EEMEEERL, 1M
ARNIMEEE RN, PRI R R AR, AR 3AF NN EEFERES, SRR 4 NFEN
BN BRSSP KGR LA-0.15 (m-s™")/10a FIE R R N, DUZEds i KRR R 2,
N 0.21 (ms )/10a, HFEZE. KFIXRZ N 0.15 (ms ')/10a, KR NEHA NI %ZE 0.09 (m's ')/10a, 1
AR R E TR IR o P YA AR AR B E VRIS, B 0.81%/10a, PUFFAZE, K
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W R E: FBAKELL 6.03 mm/10a SIS INES, WK ER FRKERRZ, AHNHE
KRR TR KFE, KFMIERRN, U803 mm/10a, RAAHEE. KERKEDLEAEDTEEME
RS, OB B BAARRE, NEh IR REEDES, Hi 3 MEWHEAmES, BRazy
MEES, HRWARE.

2) PREE TSR FRALEMN R 1993 F, FHTRBRETFE T 22%, WKBELNFABHM 1.8
o BE TRRZEAN N 1997 4, BEm URERALT & T 9.6%, HKBLNRALHN 5.7 . RS
BRAEG N 1989 4, BRIVRBRZRITHE T 34.8%, MKRLANRABFN 1.8 . FHMGRER
AR N 1975 48, PIIMIXHE ERRAEFIN T 7.5%, WINRLSNTAZRTH 2.1 5. BRKERBEGN
1978 4, Bf/KE TR )G L RAZHTIGIN T 34%, (HZMEBLIATARTIN 1/6. 35 RGN H I HA
IH AR

SE

[1] Stocker, T.F., Qin, D., Plattner, G.-K., et al. (2013) IPCC Climate Change 2013: The Physical Science Basis. Cam-
bridge University Press, Cambridge, 1535.

[2] BXSRER. AT 39 Ak E SR SR A2, KA, 1991, 17(4): 14-17.

[3] RE, FA3, BFFE. Wl AEEBS R SE, 1994, 20(3): 7-9.

[4] ZEEIE, 5kANR, 2, % 1T 50 AR TR 7 22 R SR I B[] TR X, 2006, 29(1): 53-58.
[5] X, xumte, AR, S 3T AL Rt X H R O = AR S R[], SR SRS IT, 2012, 17(2):

233-243.
[6] FREEL, b, bt fb ik AR . AR AR K FIs2 [T, S AE 55T, 2008, 13(2): 123-133.
(7] F8, EEE, KLE. SRS A 5 A s M i X A s 7). SRS 7R, 2018, 14(1): 21-30.

(81 MBI, FRoR5E. TR 78 R = oy A1 S ARG S A W (9], BSR4l (B AR R R, 2006,
42(1): 102-106.

[9]1 Zeubid, Bidte, SHEeME P EE 50 S50 L BEKR ARSI SRS, 2004, 23(2): 238-244.
1 3KkMR, WEEGE, ArsCBL BT R R X SR AR AT L[], PHAbAR SR 22, 2019, 34(6): 89-95.
11 #RAE. WRAES T2 SR AR ML JEa RS R, 1999: 62-72.
]

RERUE, k3, Miselg, 25 35T Mann-Kendall ¥ (955400117 B /K SIS 2520 A KU AT [J]. BEURFR}F2, 2009, 31(3):
501-508.

DOI: 10.12677/ccrl.2021.105059 509 SR AR


https://doi.org/10.12677/ccrl.2021.105059

	1961~2020年新疆伊吾气候变化特征分析
	摘  要
	关键词
	Analysis of Climate Change Characteristics in Yiwu County, Xinjiang during 1961~2020
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 资料来源
	2.2. 分析方法

	3. 结果分析和讨论
	3.1. 气象要素的年变化趋势
	3.2. 气象要素的四季变化趋势
	3.3. 气象要素突变前后的变化特征对比

	4. 结论
	参考文献

