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Abstract

Based on the daily average temperature data of 7 meteorological stations in Tacheng area of Xin-
jiang in recent 61 years (1960~2020), the temporal and spatial variation characteristics of accu-
mulated temperature at different limits in Tacheng area were analyzed by using mathematical
statistics methods such as linear trend rate, climatic trend coefficient and M-K mutation test. The
results show that: 1) In recent 61 years, among the 7 stations in Tacheng area accumulated tem-
perature is the highest in Wusu, Shawan is the second, and Hefeng is the least. High value center
locates central and southern of Tacheng area, Tacheng Basin is the second, and Hefeng is the least.
Among the seven stations, Wusu has the highest accumulated temperature, Shawan is next, and
Hefeng is the least. Tacheng Basin is the second, and Hefeng basin is the least. 2) The accumulated
temperature of each station and each region was the highest in the 1980s, 1990s and 2000, and
the lowest in the 1960s. 3) The accumulated temperature of each station and each region showed
a significant increase trend. The accumulated temperature of 20°C and 15°C Toli increased signifi-
cantly at 103.8°C/10a and 108.6°C/10a, respectively. The accumulated temperature of 210°C and
20°C Tachong increased significantly at 108.9°C/10a and 126.6°C/10a, respectively. The growth
rate of other stations is not the same; Tacheng Basin had the largest increase in accumulated tem-
perature, with the rates of 98.7°C/10a, 102.9°C/10a, 102.0°C/10a and 115.5°C/10a, respectively,
followed by the south, and the least was Hefeng. 4) The accumulated temperature sequences of
20°C and 10°C in Tacheng Basin had obvious abrupt changes from less to more and from more to
less in the early 1990s, and the accumulated temperature sequences of 215°C and 20°C had abrupt
changes in the late 1980s. In the south, 210°C and 15°C accumulated temperature sequences were
mutated in the mid-1990s, 20°C accumulated temperature sequences were mutated in the mid-1990s,
and 220°C accumulated temperature sequences were mutated in the mid-1980s. The sequence of
accumulated temperature = 10°C and 15°C in Hefeng was mutated in the late 1980s, the sequence
of accumulated temperature = 0°C was mutated in the early 1990s, and the sequence of accumu-
lated temperature = 20°C was mutated from the late 1980s to the early 1990s, with different mu-
tation points in each region.
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1. 518

20 el 80 ALK, AxBRAGEN B AR AT SRR 7T H a3 Z B, AR NI A
RN R T — RIVE KT, CAERFLNARE e, KRBT E., RRRTE. E8%e. 2
TP HEETTM[L], A2 SRR B BRI A8 2 —, AR 2 SR A5 BRI
Bk, MmO AE = FE, 7R — @R B R — AN X RO A R RO E AR R T eSS, 1
MER R EBENSEREZ —, BREE NSRS B oAa. RIEDFEEAETTA (E
YRR AR (2], A R A S PR B SO A B — A X AR PR I B R bR, R AR K
Rz 2 —, Xt S0l A= B BB S [3] [4], AT A SR X R A BEAC B A AEY) LA TR 41
9 L R A ) B KR [5) [6], ASFFBREEMVIH . & H R HE WEshBUE, AT Ao Hr AL —
AN X AR AL VED AR KR B R TR AR .

H AT A A A 2 2520 b B AR IR T R T2 WAL, B TIRZ IR AR R . XISk
SE[7TFI A 1951~2005 AR JEHIIX 100 AN Gl H PR BHR, 5 & E AR el 0°CHl 10 CHRIR &
HFRE KM R HIA A AR, XS8R, RRocaE[8] [9]FIH 1960~2009 i r 44 17 NI Rz H
B R, BT T BRI R A R AR S AR, GRS, W > 0°CHI=10 CHE s IR & %
H 2000 )5, BABUESIEA THREEMRMN, HEARMEmMIRE S, S M0k HmE. |
KTV ZEANER 143 D7 H1ECK A R b 1960~2011 438 H V¥ 0 L SR, 708 T>10°C R
I A4k, 5 RRH, 1960 FLISKHFFTIX I > 10°CHIR 23G &%, #1110 iR M, i 40 4F
HreEE & B AR, FEAE 1988 LR SR TR R, AFR KSR, 210 CiEsh R 2
DS 2R 2L AR [12] [13]0 SERIEH X RO SR BIRIEAT T 04T, KIZIXIE >0°C. 10°C. 15°C. 20°C
(S SR T A s, BERZL R, TXHT 45 4EE X 88 AN R MMk Fa e @it 0°CHIwIH
&H. WILRHBITI RN, 458 >0CHRESMEs, WinR2 2SR EH.

B X AW RO, R IR BISRE, TSRS X R TAEE XX K. S
B mi R HIRER S R GHEY AT I AR AL, A5 H —Lex Sibr TAE A R 5 2 L4,
R0 B ) L0 R R A —— AR BB T R LR IE . ASCRIA 1960~2020 AFIEIRHLIX 7 A G0
Ui HF SR R, B S 5041 7>0°C . 10°C « 15°C « 20°C 4% 5 B iR B AR IR R Ak 2 AR AL A,
X HR 7R B X PR PR A FOAR R, DA RL 3 m ok R ARO SAE B IR, S AF o RO A P RS iR S
%, [FIN A X RN AT A B R A E YRR S R R S .

2. MMRXEFFGZE
2.1. ARXEER

B XA T s 030, @R, BRI KRG T R AE T RAURX, BERMmER, &F
FEFEMIBK, FEXAREERT. oW, Pilm. JEAE. FilE. BRE. AfE/RE, BANE
TRBCNER, FELEVAE: e, BEK LF/NE W2 g, #sg, TR, ILEME. 1E
KA HBREGRE . MR R SRR EEA T, FE—MTBIXEA R 7 AR WMl 74 3
AAE AR, RISt (4G I AR IR FEH). ME(ERS: o5, W), FIAm IR
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22. H5AE

PR BEWHX 7 SR 1960 4£~2020 4F3Z 4 A« HPFSRIR TR $2HLT7>0C.10°C. 15C,
20°CARIRTORE, RIS, X>0C. 10°C. 15°C. 20°C £ FFR I5L AR R IS 18] 7 41 28 A R AE 3R 47 4>
B, KA F RIS EOHAT B RS, G LR EMIKFIAS] 0.05 (E AR I MbRiE: R
M-K FEAZ I8 0 B b . . RS %% SR I AR ) R AR A AT R 30 A 44T

3. i 61 SFIEHMX & A BRIREFUR A = TLEHE

RAEMIMAE K KB FIP= ST A8 7 B — i (38 B (AR 25 1R, M A R I3 203 e i, — 2
O BN IR SEMAE KR BRI R, AR IEEE BB — & iR B A A Re e K &
W, XANEE REEARCRRR . ATTEEA — AR E 0N BRI (EFR o AR E i R ), RA
TR T RRIREE, YA REIE R K E([8]. AWML, $E T ARV T BRI A 38 SR A I s
SR, TG SRR AR A R A b XA R PR ) R AR
3.1 EFRBERENRZ=SH

221 o8I 6la B30 7 ¥ >0°C. 10°C. 15°C. 20C & FABRIEERE TR, WIHIHT MR, IT 6la
B 7wk > 0CPIRRIR KA X FE - MmAE g, Hh 5052, 14 4295°C, ¥biEng/ bl 4207.3C: Ik
KA P ATAE S 7, Horh ISR %, & 3665.9°C, HJE K NI (3646.5C). #(3638.8°C). />
NFEHL(3201.2°C); e/ MEARLERIF(2783.4°C) 0 10 CHRUR NME X FE AR, HhoiiR%, ik
4006.7°C, Y0188 3922°C s IR KAB /- A (ESE I 7 b, AR 53 B % , 14 3324.1°C , 5 MK i (3318.3°C)
¥ ER(3300.8°C). f/b NFEHL(2837.8°C); f/IMEAAAEMT, X 2394.6°C. >15°CHURE AAE X F 40 {E
s, Hoh 555 %, 1A 3598.1°C, YoV N 3508.6°C s KAH /- A TEIE Ik i tth, Fo b #5355t %2, 1X 2806.9°C,
HIG RN EH1(2805.8°C). #11%(2802.8°C). /b AFEH(2280.1°C); e/ ME S ARAEFFE, (L 1787.7°C. >20°C
FUR KA XA AR FE R 38, Ferh 905 %, ik 2883.4°C, VBN 2757.5°C; R ARIERS A, Jirh
MR B % (1862.4°C), H G Mk A/ 1(1835.2°C) . £5418(1825.7°C) « #1 HL(1224.8C) ; Fe/MATEFIE, 1L 654.9°C,

zi ik, G 6la EEWEIX > 0°C. 10°C. 15°C. 20°C & A PRI AR Sidiass, Hrbh>0CHIR
&%, 210CIk%, >15CFEFE=, >20CHD; 7P 575 >0C. 10C. I5CHEHZ, HiEKK AN
LW B I, R, RERD; R0CHIRTLS RS, HEKICNPE . BIK. Fif. %
W FEH, MERD; EESARBERRRS, HOCOWEREH, MERD.

32. FERZHRRZESH

X2 LR, & BRI s 2 AR >0 C AR 2 75 i % 4785.5°C, YIBIR%£(4738.6°C), H
JEWRUCONEESR. i, AE. FER. A, BRIEWHILT 2008 4E4k, HAR & HILT 1997 4; >10°C
MRS I3 % N 4614.1°C, VTS IR%(4532.8°C), HJEIKUCNEES. B, MR, F£H. MF, Kb
BT 1997 4F; =15 CRURS 73 £ 8 4175.2°C, IBIRZ(4134.5°C), HIGRKUCNE. B, MR, &
BRI, BRIEL. AR LT 2008 R4, HAR &S HILT 1997 45 >20°CHUR VDS 5 £ 4 3358.3C,
595k %(3356.7°C), HIGMKUCHIE. Bl M. FEE. M, BRPEHIT 2012 440, HAR &5
B BT 2008 4E

P X 2 T BRI DD B 2 ARRAN AR I S 0 i %, WIS IR, H ORI, S A,
B T PR L AR, HE BB 1) AR X 2 — B
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Table 1. Spatial distribution of minimum accumulated temperature of each boundary temperature in Tacheng area
= 1 Bt X &R IREERE

PR W R FEH IES 575 WS
S8 3665.9 3646.5 3638.8 3201.2 2783.4 4295.0 4207.3
R% 4266.9 4225.6 4229.0 3837.9 3343.5 4785.5 4738.6

>0C EA 2008 1997 1997 1997 1997 1997 1997
/b 3032.4 2883.7 3073.1 2598.3 2345.3 3681.1 3701.8

R 1960 1960 1960 1960 1960 1960 1960

S 3324.1 3318.3 3300.8 2837.8 2394.6 4006.7 3922
R% 4064.4 4033.4 4020.7 3570.4 2889.7 4614.1 4532.8

>10°C 0y 1997 1997 1997 1997 1997 1997 1997
/b 2721.8 2789.2 2523.1 2231.3 2011.5 3451.1 3507.3

o 1960 1969 1960 1960 1960 1960 1960
4 2806.9 2805.8 2802.8 2280.1 1787.7 3598.1 3508.6

% 3362.0 3386.4 3360.7 2914.6 2305.2 4175.2 41345

>15C Ay 2008 1997 1997 1997 2008 1997 1997
/b 2211.3 2288.5 1902.5 1596.7 1273.0 2947.8 2984.9

Ay 1960 1969 1960 1960 1960 1960 1960
5 1825.7 1835.2 1862.4 1224.8 654.9 2883.4 2757.5

R% 2823.8 2707.3 2687.0 2128.0 1212.6 3356.7 3358.3

>20°C G 2008 2008 2008 2008 2008 2008 2012
b 1019.4 1198.6 1029.3 330.8 186.0 2223.9 2299.2

A 1960 1972 1960 1972 1961 1960 1970

33. FERLHRBRNZSH

X 1 BN ER M, B IR IR R D AR >0 C AR R i Ay 3701.8°C~3681.1°C, Iz
3032.4°C~2598.3°C, MI=E N 2345.3°C, ¥JHPLT 1960 4; >10°CHIR R #iA /> A 3507.3°C~3451.1°C, %
IR A 2789.2°C~2231.3°C, AI=E N 2011.5°C, ¥ HIL T 1960 4 >15 C R FA &5 A 2984.9°C~2947.8°C,
By 2288.5°C~1596.7°C, FF: 2k 1273.0°C, BRABUHILT 1969 441, HARZ s LT 1960 4F;
>20°C AR EI#E N 2299.2°C~2223.9°C, Hi47ih )y 1198.6°C~330.8°C, A1y 186.0°C, Hrh#jifs. £H
HELT 1972 4. FIEHPLT 1961 45, H A% uhE M BLT 1960 4.

PE RN X % 5 BRI B P A e D RIR AT A S T3 iR 2, HUCRBEWEEH, s AR, & 5 RE
JEE RS 4 f /L H B T AR G e — B
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34. HEFRnEFRNFRIREL

1(a)~(d) A FEYH X 25 G BRGR FEARIR AEARPR 0 A, AT A Y, >0 CRURIEI. Bl S5
AN -2 -2 -2 -2 -7 IHFEE, 8] MERIIN “b-2-2-2-2-27 K
LA, MREIAN -2 -2 -2 -0 -7 WEHIEE, DERIIN “Z-L-2-% -
% - 27 WAHHA: 210CHURES. B, ft8. WEBERIAIN “D-2 -2 -2 -2 -27 IH
A, MFERIAMN -2 -2 -2 -2 -7 (THEEE, BREIWN “D-2-L-2 -2 -
27 MBI, BRI “D -2 - -2 -2 - D7 BB 215 CRUREEI. B I,
BRI “> -2 -2 -2 -2 -27 WLBEE, T8 MERIIN“D-2-2-2-2 -
7 RO AR, BRI - % - - -2 - 27 B 220 CRURBE. MERERIN
Wb -2-%2-%2-2 -7 MEBEE, WS, MERIAIN “Z-L-2-2-2-b7 IXH
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27 ML BEAE, SR 2 -2 -2 - -2 - D7 B,

>0C >10C
5000.0 5000.0
4000.0 , 4000.0
3000.0 3000.0
= {1 T oo [ [ ||\|| I
1000.0 1000.0
BT K & #H R 5 BEE & 8 4 R £ 28
ﬂﬂxﬁék’%&ﬂi»‘%m@@a% ERWE o N & E
B 19604E4% B 19704 B 19604FEA% B 19704E4%
= 19804E4% W 19904EAE " 19804F-1% B 19904FAY,
B 20004 21t HI4E B 20004FA% B2t
(a) >0°C R (b) >10°C AR
>15C >20°C
4000.0 3500.0
3000.0
3000.0 2500.0
‘ 2000.0
2000.0 “ “ , || 1500.0
10000 || m 1000.0 “ m
. 500.0
® K R = RO S
%‘Aﬂ%@%ﬁféw\\ﬁa@ mg;ggé\;aﬂzcr—\\@a
= 196044, = 197044 B 19604EAR, B 19704E4%
" 1980448 B 199044, " 19804EAY, B 19904EAE
H 20004 212 HIEE B 20004EA% 211 e H4E
(c) >15° CFUR (d) >20°C R

Figure 1. (a)~(d) Interdecadal distribution of accumulated temperature of boundary in Tacheng Area (The x-coordinate is the

site and area)
L. (a)~(d)IB it X & A PRIR EFUR KBRS 15 (8 A An o s = R (X 1)
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B S, >0 CRURBSHA A MR AN “D -2 -2 -2 -2 -7 (LB EAL, FE
KIAN “D-2-2-2-2-27 FITBED, &XIEIYE 1970, 1980, 1990. 2000 FAEKIM 1
Zitah; 210CHIRIEW A THRIAIN “D -2 -2 -2 -2 - 27 WEBEE, FERI M

“b-Z-%-%2-Z -7 PRBED, FXIEITE 1970, 1980, 1990, 2000 FACKI AN L
>15 CRURBSIEIAMAMERIIN “D -2 -2 -2 -2 - D7 WLBEE, BRI “b-2-%
-% -2 - 27 RBEA, &XIE) 1970, 1980, 1990. 2000 FEACKB NG LA, >20 CHE A
WRIAMN “D -2 -2 -2 -2 D7 BEE, HHEIAN “D-2-2-D-2 -7
B, MIFERIAN “2 - -2 -2 -2 - /b7 FIREHEA, £ IXIH) 1980, 1990 FARI A 2.

CR 2R, BEH X sl i R A X SR IR FEARIR R AN B 1980 AF4K, 1990 44K, 2000 FARH %,
1960 FER .

3.5. & FRIEEFURAIZ M T WHHE

2 N PSH X % T PR B AR A ) 2 R S R, MR R, >0 C AR %k K % X A5 R I
R EW LS T 0.01 (EE KT, 7 shrhit R K, LA 103.8°C/10a [ 3R 5 1
%, HJEMKUCREW. B MR, WG, 575, sbhfiEE, DL 67.6°C/10a MR R EEZ, Xk
PSR A K, DL 98.7°C/10a i R BB %, HR N #5(76.8°C/10a), /DN, >10°CHIE%
U e % IX Sk BN 25 2 ka5 (05 T 0.01 B VEACT R , 7 sk SR K, LA 108.9°C/10a
MiEREERN L, HGKRUCHTE, i, Wit MR, 575, &PAMFE, L 63.0°C/10a 1R 53
WL, X, Bk, L 102.9°C/10a R B ER L, IR EE(84.3°C/10a), F/b Al
Foo 215 CHRIR &l % XA R PN B35 1S 235 (i id 1 0.01 (2 MK AR, 7 sl 48 B IS k
A, Lh 108.6°C/10a MIEZEBEWM L, HGRICHEEL. . W5, MR, 575, &OHAME,
72.9°C/10a MR B EW L, XErh B A E 5K, Bl 102.0°C/10a R R B EW 2, H OOy S
(86.1°C/10a), /b yANaz; >20°C RN & il Jo & XIS R I 2. 35 19 22 a4 (33t 1 0.01 1) &3 MKk
Koy, 7 slirh S d AR, DL 126.6°C/10a FE R B 2, HGMKUCHTTE., Ml R, Wi, 5
g5, B A, DL 58.9°C/10a A BN 2, XS B s A K, B 115.5°C/10a s %6 0 3
W%, HUCNRER(75.9°C/10a), B NRIE ., X524 (13 FHHTA, 44EiT 45a 88 3l > O°CHUE S
IRy, N2 1R A I S e — B

HAAFEE S REON S, >0 CRUR &k 1 & X RN 236 2 a0 T 0.01 (1 B3 KA
5), 7 uihFERMER K, ARG RECN 0.75, HERUCHEIAAE. Wi, FE BR, &OA
G5, XIRrP IR Y 2 e A R, O R IRAIRIE s >10 CRUR &k e & X I R I i 8 2 a4
(Pt 7 0.01 B E HACERTER), 7 sl i FE B RO, ARG R ECN 0.73, JLE R U B SRANAEL
W MR, O RAMFEMGIR, XS ibd s R, HUCNREH, s 215 CRUR &l
Je % X 38 RN 3 2 a3 (5t 7 0.01 R E KA ES), 7 b P AT RIS I R, SR
HBRHIN 067, HGKICHIDE., B, MR, 575, &ORMFE, XEh S hgsE s R, Hik
NS, B AR 220 CRRIR & 0l J % X338 R B B35 1 2 @ 3 (it 1 0.01 1R KPR )
7 SR R, HGRUONER . L WL IR D05, Seb A, X B
R, HUCONEEH, SR, RS2 412 CEANR, 458U 45a 88 3 > 0°C LR EG ks, B
2 W RIS IR 2518 —FL .

ZE LT, Bl R % X SRR AR S R B A 2, Hop>0°C | >15 CAUIRFE B0 &
K, 210°C. 20 CRURSHIGIRR A, HRGuIGIREAME, Kb S tigim > fEi > M.
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Table 2. Trend rates and trend coefficients of accumulated temperature of all limit temperatures in Tacheng area unit: °C/10a
2. BEMXERFREEFERMEOEREERY, R4I: C/10a

>0C >10°C >15C >20°C

R EBRLE MR BHRN iR BHARE BiRER BHRE

B 103.2" 0.72" 108.9" 0.70" 105.4™ 067" 126.6™ 0.64"
it 100.5™ 0.72" 104.1" 0.70” 102.8™ 0.65" 119.4™ 0.61"
R 87.2" 0.63" 911" 0.61" 91.3" 0.58™ 95.2" 0.53"
EREs 103.8™ 0.75™ 107.5™ 0.73" 108.6™ 0.67" 121.0™ 0.62"
pAIES 67.6™ 0.64™ 63.0” 0.57" 72.9" 0.55™ 58.9™ 0.41"
IEN 67.8" 0.58" 742" 0.57" 75.7" 0.56" 64.4" 0.44"
WL 85.7" 0.68" 94.3" 0.68" 96.5" 0.66™ 875" 0.57"
it 98.7" 0.71" 102.9™ 0.70" 102.0” 0.66™ 1155 0.62"
R 76.8™ 0.64™ 84.3" 0.64™ 86.1" 0.62" 75.9" 0.52"

Kk,

VE: TEi 0.05 MR TIEIE 0.01 M B MERL: TTE 0.001 R EERR: RE K.

3.6. EFREBEEFRER M-K I8

2(a)~() Jy R It X & G PRI AR M-K A, W AN, S5t > O°C AR FIAE 20
tH4g 90 AEARKIHI R Az ik — Yk B (1) R /b 1) 2 R il 22 B/ AR, FRE UF R UBy 2222 s AL &, W LA
i 1994 FEFTJE>0 CRIEF AR A T R4, 1994 FoN5A8 5 FEFHLIX 7E 20 el 90 AR5 AR AR it
— VA S D B 22 A 2 B0 9, MRS UR A UB, 2838 s AL B, AT LARAE 1998 4R JF>0"C A
BRFHIRAE T 978, 1998 4E 9848 sk, AI=ETE 20 tH2g 90 EARWI I & 2B — v Bt /b 1 2 Fi el 2 51
SEAR, FRIE UF R UBy 2R 22 s (A7 B, W] LARf 2 1991 4F . 1994 4E R J5>0"CFURF A K £ T =T,
1994 Y RAL R

BEh At > 10°CARIR T FI4E 20 T2 90 AR A AL it — IR R H /D B Z A0 i 2 B/ R A8, R
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