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Abstract

According to the data of temperature and precipitation and Sunshine hours in Urumgqi City from
1961 to 2015, in this paper the annual and inter annual variation characteristics of meteorological
factors are analyzed by using statistical methods. The results showed that the average tempera-
ture and average maximum temperature and mean minimum temperature in winter in Urumgqi
city in recent 54 years showed a clear upward trend, heating rates were 0.64°C/10a, 0.49°C/10a
and 0.86°C/10a, which in the increase of average minimum temperature in winter was the largest.
Secondly, in winter, the average temperature, average maximum temperature and average mini-
mum temperature showed a rising trend by year before 1990s, the winter in 1900s is the warmest
period for 54 years. Thirdly, the precipitation in the winter in Urumgqi city in recent 54 years
showed an obvious increasing trend, the growth rate was 6.75 mm/10a, and the most precipita-
tion in winter appeared in the 2000s. Finally, compared with the temperature in winter, the
change characteristics of the sunshine duration in winter in Urumgqi City were contrary and
showed a significant decreasing trend; its decrease rate was 31.7 h/10a. The 1990s was a period of
the least sunshine hours in winter in recent 54 years.
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BIEZEARFTT1961~2015FKSE BAMBERBER, FAZIHHEFEM T SBARFHEs4akKE
FRZE TERFAERFIRE, ZREFY: O54aFREBAFHEAENTFHSRE. FHEESE
5FHBERREHEAEN EAEYE, FEEEXSH50.64C/10a. 0.49°C/10aF10.86°C/10a, FHH
ULAZEFHBRESEMHEER K. @1990sRTAFHFHS[E. FHERESES FHRKSEN 2N
BEREFHHES, 1990sH54aREEFBHTE . @54aERGBARFHELEMRKELEHB ML
#, WiE46.75 mm/10a; 2000554 R4 FEREKERE HWITER. @54aFE RS BARFTHAEHRBINH
55EHR, RERERRDES, BB A31.7 h/10a. 1990sPL AT &2 H BN H B IUZEA T Rk,
1990sH54a k4 H RN BB LN R, ZE2NEER LB .
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L @ARFE A T Ham4E B /R HA X P deEs, R B, W /Rt s s, J& il KR+ 2
A, UESTAY, HFERHERRE, £EWERK, BRIBER, HAFRFURERN., EEERE%E
TRERIE RN, SNSRI B i 5 2k e ElA R R A8, HXEAH
PR DX AP e AL ER O v P P S LU R R OR . SR AR (2] [3190 4T 1 1971~2000 4 1 B AR 55 1 A KK
AR BEKS TERE AR R ES R R E RS, f8H S EAF 30 4k FRiRE T&
Meadh, HARREH R m T2 E M. KRB 7SS RN 1951~1999 4F [ /K 12510 FE 1,
fath B E AR HKEA BEN 3~5 FE . EMIMELIH D EART 4 MRS 1961~2003 Fi5 H « F4F
SPRIRTERE, b T ARIR AR B R B RN AR . XIASPEE[6] [T AR . AT RIE A S RIE I
MATERER IE R B Hah, HIRI SRR R S R — AN BB R 7, R A
FERL, H R E A NS (8], R A M S B AR T A ORI B AR R, A R A
ARG WTAIRRIR . B RIESE T R AR R AR .

2. ZENEH*E

AR GRS T 2 B ARG T A GOES, FORMIHE 1961~2015 4 H <. Hixm<i. H
RACAIR . HBEAKRE. HRN#SE . %25 30 fF1{HIE A 1981~2010 --F34{E.

AEgiit b, — L 12 H B 2 ARPFRER AR, W1 1961 FF4ZF4 1961 4F 12 H % 1962 4 2
H, 1962 47N 1962 45 12 H %2 1963 4 2 H, LA, #ACh 41 54a.

TESI AT YR R SR AR AR AR, SRA T 2RV B34 2 b 771k [9],  JFF I 1) 5 48 & 2 [A] R AH
RABOS RGBT B EVARL . B
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3. BRE G
3.1. |ETK

ML 54a HEARFE AT TR PR ER TRRITRR N Z @S, #Hr T
AR AL o

311 FFFHSRTLED

1961~2014 4, SEAFWATFHSEE RN B 1), @ik 7 0.05 iR E G, THE
AN 0.64°C/10a, H =T 50a SR H7 i X IR A 2P < B34 [10].

B 1AL BB ARSFTT 1961~2014 FAZE PSR N-11.2°C, BIIF-FI{E ke 0.9°C, H 2006
FEAZIE Bda RIRMEIIAZE, N-8.1°C, LLPIE-FE S 2.2°C; 1 1968 422 54a Kt A2,
H-16.4°C, LEPF-TIEMIL6.1°C.

MAZE PSRRI (5 1)RE: 19905 PARTS B AT A F PR R WZEFAR LTS,
2R AP IRSGEET B, 228 1990s i 54a R & R R I B .

31.2. EFERHREESRELED

1961~2014 4F, BEAFHAE P EEAEBE EAEHH 2), FHEEZEA 0.49°C/10a.

B 2 AT 58 RFETT 1961~2014 A4 Z=F 34 i Ui oN—6.3°C, B HMEMAC 0.9°C, Hrh
54a K AZ= P2 i R B ORAA H LAE 2006 fE4F, N-3.2°C, LI FIME M 2.2°C: 1fi 1968 4
F I B R AR 54 TR EARAE, N-11.9°C, HLPETIIERIK 6.5°C.

Table 1. The time variation of average temperature in winter in recent 54 years in Urumgi City

1 BEAF I 54 FREFFHREFKIRER

FEARPR AP R(C) 5 HAEEEMIE(T)
1960s (1961~1970 4F) -132 -2.9
1970s (1971~1980 4F) -121 -1.8
1980s (1981~1990 4F) -10.6 -03
1990s (1991~2000 4) -9.8 05
2000s (2001~2010 4F) -105 -0.2
2011~2014 4 -10.6 -03
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Figure 1. The change of average temperature in winter from 1961 to 2014 in Urumgi City
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Figure 2. The change of average maximum temperature in winter from 1961 to 2014 in
Urumgi City
2. BEAKFFH 1961~2014 ELEFHHEESRENBELI

A ZE oy SR AEARBR AR (5 2)3KE: 1990s LART 2 & A TE 7 & 2= i IR S PR E
TS, ZJE NEA T, RE: 1990s A 5da F- k4 =15 iy i SR i I B, 1 1960s 4 5da H-K
K218 B e SR B R O B

3.13. FFEIHRRKSBELED

1961~2014 4, HEAFHAEFYRILAURSEAFPHAER. 2B PR R—FEEHEMN L
Thiash (& 3), THEHEZR N 0.86°C/10a, HiMid T 0.05 [ 2 MR

HIE 3 AT B EARTET 1961~2014 FFAF T BRI v-15.0C, BPETFHEMIC 1.1°C, H
 54a SRk A& ZE TR AR AR SO HILFE 2006 £42F, N-11.6°C, P F¥{i i 2.3°C; 1M 1966
SRR IR AIR A2 54a ki /ME, N-20.6°C, Lt EEFIAEIRAK 6.7°C.

MAZ TR AR SIR AR EAL( 3)KFE: 1990s LART L& AT AT PR RIKAESIZEFEN L
Thad, 2 JE X EE TR, KW 1990s Jy bda ok & Z= - S (Il e = IS, 177 1960s g 54a Aok

KPR RAR R A AR A B
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Figure 3. The change of average minimum temperature in winter from 1961 to 2014 in
Urumgi City
[E 3. BERFFTH 1961~2014 FEXFEHHRIIBMERFETWL

Table 2. The time variation of average maximum temperature in winter in recent 54 years in Urumgqi City
7 2. BEASTMIE 5da REFEHREES[RFARIREN

FEAR AT B U (C) 5 PIEEEMTE(C)
1960s (1961~1970 4F) -8.0 -2.6
1970s (1971~1980 4F) -7.0 -16
1980s (1981~1990 4F) -55 -0.1
1990s (1991~2000 4) -5.0 04
2000s (2001~2010 4) -6.1 -0.7
2011~2014 4 -6.1 -0.7

Table 3. The time variation of average minimum temperature in winter in recent 54 years in Urumgi City
7 3. BEAF IR 54 EELHHRMIUBRFRIREIL

FAR AP AR R (TC) 5 AR ERTE(C)
1960s (1961~1970 4F) -17.4 -35
1970s (1971~1980 4F) -16.1 -22
1980s (1981~1990 4F) -145 -0.6
1990s (1991~2000 4F) -135 0.4
2000s (2001~2010 4F) -13.7 0.2
2011~2014 F: -138 0.1

3.2. kBTN ES

1961~2014 4, HEARFHATRKERMEA SLFUR—F, EHEN &S 4), 8RN
6.75 mm/10a, H.iEid 7 0.05 18 & A5

B 4 a7 I B8RS 1961~2014 F4Z P [F/K &N 34.2 mm, B FHE kD> 6.4 mm, H
1 5da KA ZEM KB RE HPLE 2005 4425, 4 84.3mm, LLJIETIMEMZE 1.1 f%; 1M 1967 H£4Z
B /KBS bda SKf/ME, 1.7 mm, LT EIME R 9 BbA .
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MAZERE K ERIFERFRE(F 4)KF: 2000s LART S EARFHAFHFKEEWNZER LTHES, £
BH: 2000s Ay 54a H- KA ZE[F /K E i 2 N B .

3.3. BTG

1961~2014 4, BEAFET A2 H IR £ 2 BRI T B 5), Bl %N 31.7 h10a, Hilid T
0.05 FY 2 35 A5G

& 5 A W: 1961~2014 4F, BEAFHAZHIBNECN 358.1 h, #HEFHEME 50.9 h, H
54 R A ZE H BRI B K HIAE 1962 42, N 611.1 h, LI FiE M S 303.9 h; 11 1997 F£4&
75 H HRIN $0 54 4E R/ ME, S~ 173.9h,  ELAEFIE WA 133.3 h.

MAZEH IR BEEAC PR AR L (2 5) R FE . 1990s LART & AT T &2 H RIS £ DR AR N &,
ZJa N RIBFER LTSS, K. 1960s 2N bda Hk 47 H BT ik 2 iR BE, 1 1990s iy 54a HER A2
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Figure 4. The change of precipitation in winter from 1961 to 2014 in Urumgi City
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Figure 5. The change of sunshine hours in winter from 1961 to 2014 in Urumgi City
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Table 4. The time variation of precipitation in winter in recent 54 years in Urumgi City

7 4. BEAFTMIL 54a REFRKEFHIREN

EARPR A 22K & (mm) 5 A S5EAH L (%)
1960s (1961~1970 4F) 17.0 58
1970s (1971~1980 4F) 285 -30
1980s (1981~1990 4F) 306 -25
1990s (1991~2000 4F) 43.2 6
2000s (2001~2010 4F) 47.9 18
2011~2014 4 432 6

Table 5. The time variation of sunshine hours in winter in recent 54 years in Urumgi City

72 5. BEARFFHIL 54a KL ZFHRIMBFERREN

SEARER K Z1 8 H I % (h) 5 A SE AT (h)
1960s (1961~1970 4F) 468.5 1613
1970s (1971~1980 4F) 386.4 79.2
1980s (1981~1990 4F) 349.4 42.2
1990s (1991~2000 4F) 257.1 -50.1
2000s (2001~2010 #F) 315.1 7.9
2011~2014 4 393.0 85.8

4. &iL511ie

1) 54a R ERFTAERFEE. P RE RS FARICURY 2R EAES, FHE
WF 554 0.64°C/10a. 0.49°C/10a Fll 0.86°C/10a, H:rf DLA 7R 4 fe i A3 O B Rl £ K o

2) 1990s LARTAZ 172/ TP i m SR S P R AR S IR A TR, 1990s 4 54a
A& ZE B (RIS B

3) bda R LG EARFHAFRKELWEHIYZES, WEIEHN 6.75 mm/10a; 2000s Ay 54a k42
IKE R % IR B .

4) 54a FR G EAF AT HIRN S URM R, 2RZFMREAES, WilEA 31.7 h/10a. 1990s LA
472 H BRI B BB AR B34, 1990s 4 54a K47 H IR Bl /D T B, 2 5 £ I0EFE BT
{OFEE SR

PL B R R B & AT A B TRIEML, FE, SN+t DR H B4R -
T, XA X AFaAEE., RELPOL. TARESE AW AIER.
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