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Abstract

In recent years, with the development of global economy and the improvement of human living
standard, the greenhouse effect is becoming more and more serious, causing a battery of effects
such as climate change and global warming, which have a severe impact on human environment,
economy, and climate and so on. According to the statistical yearbook of China, the temperature,
precipitation and average relative humidity of Urumgqi during 2008-2017 were analyzed, the cli-
mate change trend was studied. The results show that in recent ten years, the average annual
temperature fluctuates and rises in Urumgji, the annual temperature range is large, and the aver-
age annual difference is about 37°C. The temperature difference between the coldest and the hot-
test months is big, the highest temperature is in July and the lowest temperature in January, the
difference value is 36°C. The difference between annual extremely high temperature and annual
extremely low temperature is about 60.6°C. Average annual precipitation has increased signifi-
cantly since 2008, the precipitation mainly concentrates on April, the minimum precipitation is in
January, and annual precipitation varies greatly. In 2015, the precipitation is the most, 408.9 mm.
In 2008, the precipitation is the least, 171.8 mm, the difference of precipitation amplitude is 237.1
mm, annual average precipitation has a tendency to rise, the annual average relative humidity in-
creases slowly. The climate characteristics of Urumgqi are cold and wet winter and hot summer,
evaporation is big, summer and autumn are dry, the climate tends to be warmer and wetter.
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TR, BEEEREFSANRHLESHNER, BERMNHRTE, 5l85FEZN.. £ERTERE—RFIHS,
STANKIRTE, S5, [BESWFEEE YW, BEHFERTHELEE, S8 AF2008~2017X 45
FSE. BARPHEHNEERITSR T, HRARRETHESE. ERRH, EHER, SBARFTH
EFREEES EAREY, SEERERK, PHERELH37C; BAASBRAAKEBHEERLK,
7TASERR, 1HSERK, EMHR36.9C; ERERSFERKEZ Z 0.6 CLEL; FEHEKEH
20084Ej5 BEWM, MKEFESETE4H, MIAXRKERD, FRKEMERK, 2015FFKE
B%, 5408.9 mm, 2008EREKER/D, H171.8mm, BEKIEEZKR237.1 mm, E£EKEH LT
B EPHAHEEZE L. SEAFTHSRFERLTEARE, BEEA#H, BREX, B.
HETHR, FEEBR, HSFEHERBEERBERBESE.
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1. 5|8

TR, BT ARSMRE, KEBBEAARE, Wi, A%, 74T KE CO, IIAMNEAY
2G5, AR RS S B BB M SRR I, N BERIE S, W4 K& CO,
SR AR, XER RS SRR AN, AERIEEE BT kB R HIT 100 4K, i
BRANR IELES D) LA BRARIE N 2 B AE AR A o IR S O = Ao PR B e SR, AR )t i
I BT, ERBIANKRAAE, BB ERS R, [EARREKEER . RERS SRR
REETA7, (7530 M X S o, T Hh IR 5 A R M RIS, Hatini R AR E, M
KPR X, (AR T REAE T R X PR TRk, Hik, \ENE— B DOk
e NS H R 1 )

PREEMSE[210F AR, R E E 20 tHD 40 FAFE 20 LM — ARG, 50 FARSER SR T,
b J5 2T, 80 FAVE, SN2 T, 90 FEARAR] 20 AL AR, A ESEFEAE 50
S ETET 0.3°C, (HEAEBE 40 RS BB iE, AUK)11£9 18,600 4%, L 570 2% K
A LRI RZ—, FEEEL 4000 m, 4K 2 2500 km, 76 EHEESE N 452 KL 1760 km, ¥
SRR NARE I, WAEAHMAA, HEEE 2SR Z08 3900~4200 m, Jb 4 m 414 3500~3900
mo TR, 2= RSN KIEBN G R B, K Lok )Y Bl B R, e, Ril—5
VKNI RH4E B 45 4~8 m, KATRE TS 0.8°C, Ril—S k) TE A F 48 /N 14%. VK1 R AE =5
TR, ARG AR K. A 3@ T BRI 1971~2000 SEAS[RIHER = S

DOI: 10.12677/aep.2019.93038 269 SR AT T


https://doi.org/10.12677/aep.2019.93038
http://creativecommons.org/licenses/by/4.0/

E

=

%

I BEKS TR R B S U BRI AR (S, 18 BB AT ITIL 30 R R MRR M 14
BRI AEPPAME, I BB LU 10 30 0.701C RIS BTt K1 Rl [E A K 53 5 1 i 6k
b, BEOKIN 2% SR AR AL AR, o 5 D FROK B Sk, BT EE B AR SR AT R %, SR WL I

HAESRY MG, SEGF SRR RAEE, T 5. BE5%. 15 X rw sk
i, SRATEE . FEAKI NS HAR R g EALL, BRI RESE 2, BRSO H L
HER a4 4],

BraE AL b E A I BE, S b E R R R R A RATEX . A RS 73°40'~96°18', b4
34°25'~48°10' 2 [0). HTHradic 2l ve, wE W, HA2R0 00 E K RHEY, SiESEREREL, Bl
BT R RO R R, (ERTERAATEIE, BERIM, REFEERK, HRZEHRK, SETE,
FKEAD . BEARFFHIAZRZ 86°37'33"~88°5824", b4 42°45'32"~45°00'00", 7T [EPGALER, Hrimh
. RidbRE, MARRESE, PO ER” KRS . SERSTRMH R BRI IR, B
KEEET A, SETE. BKD, BRER, SEROKRE-EE, #1247 Yt Saifr kRt R
WOl 5 R ARSI [5] [6]. LG THESE NS, 8657 58 8 K55 1T 2008~2017 4 [A]4E
IR AR s e Em s RR. FERKE. & HBKE. SRR, R
Hlr +4E S AR R 34 S SR RAE .

2. BRRES %
2.1. ZERISRIR

PRI BKE. CPEARHE SRR IR T E R
2.2. HAIRAE

AP LB ARFETE 2008~2017 AE[E % H AR AR S e FEWmsRE . % H oK
B MK E RTINS EE, R Origin85 B MU AR /<R . R FR/K B M A S AH G ) &
o, RHEXJ MGG AT RS, BHRE TR, 454 B 7 FEAT 70 EE S5 AR R B AR L e 34
FIF Excel A REYSIRAEAL TR, HEEABALFEESH HERNSERFHRIENELE
P ETRER, B SREEARE A YRR HBBOKEREE, EES3EW SRS FERINERZ 2
MEE, IR I BT e, W04 1A 5 &R T AR ZR AR .

3. BR 51118
3.1.2008~2017 £ & A FHKIEZTK

&R 2008~2017 1% H PR HEABSENE 1. ka5, 7 A FYSRIENEER
W, N2477°C, 1 HNEERL, ~A-12.1°C, H2369°C. 11 A, 12 H. 1 H. 2 AXIANHNEAH,
PHRAE 0°CULN, HoAr A0 PSR IILE 0°C LA L 3~4 A A PR Z &K, 15 11.43°C, FHFER 2L 37C,
7 2008~2017 4E[H], 1 AMFAIREN-12.1°C, 2008, 2011, 2012 SEFSIRIET A F90E; 2
HI PS5 8-9.94°C, Hd 20104 20120 2013, 2014 £ FHSIRART H <0 3 AR N
0.51°C, HrH12010, 2011, 2012, 2014, 2017 FHFEIRACT H PR 4 RFESER 11.94°C,
Hr12008. 2010+ 2014 2017 P3RS T H PSR 5 H PN 17.67°C, Hr 2009, 20104
2011, 2013, 2016 SR FESIRMET A FH5E: 6 AR FHSERN 22.62°C, i 2008, 2009, 2010,
2013, 2014, 2015 FFRFURMET AP 7 ABPESIEN 24.77°C, HH 2008, 2015, 2017 4F
PSR T AP RIR, HRETFSE: 8 AN ARy 23.08°C, FHH 2009, 2010, 2013,
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2015 FEHPFEIRICT AR 9 APPSR 17.48°C, Hirf 2008 2009, 2014, 2015, 2017 4
FIF AR T H PR 10 A RPFEAEN-0.39°C, HA 20120 2015, 2016+ 2017 FHIFHISIRAK
F AR 11 APPSR 17.48°C, Hif 2009, 2012, 2016 ERPFERIKT A FHSE: 12
HEPEE/SRA-8.42°C, Hirp 2009, 2011 2012, 2014 SERFHSEMT H PR, Btk RTE L,

BEARFFHTE 2015, 2016 FAZHSURA AL T HALTE G, AR I GM 271 B B IR
2010 4E 1 AAvE X & A 7 Mm AR R, i b SR S R R S e B R P i A, R AE R TS A
HEK[7]. 2015~2016 AT 223 Je/R B EILR IR, JE/R e v Rk i) Bt & R A2 Bt

PREN KA, AR R SIS, X HT 51 P SR 2 A AT R I, 1 4 L G A R A 2R U
AR, RERSBDERBINEIEZ, MIERACHE Bis. 58NS RIR G .

Table 1. Temperature in Urumqi from 2008 to 2017
% 1.2008~2017 FHEAFTHRIREIN

FEy 1A 2 H 3H 4 A 5H 6 H 7H 8 H 9 H 103 113 12H

2008 —-15.6 -9.6 52 11.1 20.7 24.1 25.2 23.5 17.0 10.1 0.9 —8.2
2009 -9.9 —8.8 2.5 13.0 16.1 20.8 23.7 229 16.8 10.9 23 —-10.0
2010 —-10.6 -12.4 —4.4 8.7 16.2 22.5 24.0 22.8 18.0 9.7 24 —8.2
2011 —18.8 -8.7 —5.2 13.2 17.1 23.1 24.6 232 18.0 9.9 0.2 -9.1
2012 —-15.0 -12.0 0.5 14.0 18.7 23.7 24.6 23.7 18.1 8.9 -39 -12.5
2013 —-10.3 —-10.1 5.5 12.4 16.6 21.5 23.6 22.8 17.5 11.4 0.2 —6.8
2014 -10.9 -13.7 -0.2 10.4 17.7 22.1 243 234 16.9 9.3 —0.1 —-10.8
2015 —8.7 —6.6 1.6 12.0 19.1 21.7 26.6 23.0 14.5 8.8 0 —6.6
2016 -11.0 -9.5 29 13.5 15.8 23.6 24.4 233 20.9 53 -32 —5.1
2017 -11.3 —8.0 —2.8 11.1 18.7 23.1 26.7 222 17.1 7.5 1.6 —6.9
-l—ili)gé’;j’ﬁ‘}ﬁ —-12.1 —9.94 0.51 11.94 17.67 22.62 24.77 23.08 17.48 9.18 -039 842

2008~2017 FZEARFF EL SR 1, HILER AR, 8RN 10 FRERBMBKR,
2015 FFAEF) SR N IR E, N 8.8°C, 2011 AR~ N RARAE, v 7.3°C, HZMH N 1.5°C.2008~2011
FEETPHSIRE TS, ME 2N LA, R LR, I 40 &R EHE TSR
PL 0.22°C/10a WA R BT, (RS20 WML IRE, THAbX ARG & BKEEN@EE ., xt
2008~2017 F 1@ RFHELSIRFATLIE AN, BB LREN:

y =0.0473t —87.096, R> = 0.0538 (1)

A0S EARFF T EL SR L 0.47°C/10a (AR T, 54 BRAZHE (3R AT
3.2.2011~2017 £&Z AR SA

2011~2017 FZEARFFH & AW E 2. SERFHHRERZERK, WEESREEZ 2T
TE 60.6°C AT, 7E2011~2018 4E[A], Moimm iRl 2015 45 7 HizxBl&E, N 41°C, HmsLEE 2012
12 BikBRAK, N-29°C. Mk min 5 Hom R (RIRE 2011 SEMZER K, HEMEN 66°C. Wik
E—HRIAE 7 H, T SRR — R ELE 1 H . IPCC 4 TR VAN R 4 B S 0 s AR AR A3 AT 7 VF
fifi, RFLEEERBIRE 5N, SHMm RS EE AR R AR FEX A R R ENR, KENX
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101, BB EEHEATBLE 1, BEARFF IR ZERCR, H AR R MR, 355 & AT 5
KAETR. BEEAMRKE. SRR TE =0T ATE B3, KRGS
AINEES[11], 2015 4E 10 A, SEAFHERS RS, PERLDEN 37 om, RESEAFHES
Pt . mtREw AN, Efomm iR s LTHE, Efonm iRt E EIHEY, HERRRIGR
EIHEBIE, WL SR AURAEIRIR A RS, MR REBAERIFL LT, UKHER D,
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Figure 1. Annual average temperature change in Urumqi from 2008 to 2017

& 1.2008~2017 FSERFHEHNRETHIER

Table 2. Extreme temperature of each month in Urumqi from 2008 to 2017
% 2.2011~2017 FHEAFTHE ARIKSIE

VERV:) HI(C) 2011 4 2012 4 2013 4 2014 4 2015 4 2016 4E 2017 4
[ -8 -5 3 -1 2 3 -1
1 fiK -28 24 -19 24 -21 -20 -20
] -2 -1 4 1 5 7 2
2
fiX -19 -20 -22 -22 -19 -17 -16
[ 11 17 19 15 20 21 20
} ik -17 -14 -9 -15 -10 -10 -11
=i 27 27 26 23 33 25 24
! fiX -6 4 -2 —4 -8 5 -2
=i 32 30 31 31 29 30 33
’ ik 4 6 7 5 9 6 2
[ 33 35 33 33 34 35 34
° ik 14 16 12 8 11 13 11
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=
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Continued
= 38 34 34 36 41 36 39
! ik 14 16 16 14 13 15 17
= 34 34 35 34 37 32 36
’ ik 12 12 14 14 10 14 13
& 29 30 30 33 28 31 31
’ 1I% 7 5 2 4 0 10 1
& 25 20 26 23 25 20 24
° {(iS —4 -1 2 -4 -4 -5 )
& 15 11 13 15 10 15 18
! ik -5 -14 -8 -16 -5 -16 -7
=] 1 1 3 -1 3 5 1
12
1% -20 -29 -16 -20 -17 -17 -13
e i S MR IR %2 66 64 57 60 62 56 59
3.3. pEKkE

2008~2017 F G EARF A F/KE. FEHEKE. HBBKENER 3, FREKER K 2. Hit
A5, BEKRFHE 4 HBKERZ, N 4723 mm, 1 AFKEKEERED, N 9.27 mm, 2 37.96 mm,

T ERKEDTLE 4~6 AR 10~11 F.

Table 3. Precipitation in Urumqi from 2008 to 2017
% 3.2008~2017 FSEASTHIEKE TN

“ 1A 28 38 48 sA 6A 1A sA 94 108 1A 124 Efjff)i
2008 3.0 11.6 17.8 21.7 15.8 8.9 20.9 17.1 16.8 12.8 12.8 12.6 171.8
2009 6.3 11.8 35.0 65.1 70.9 393 10.8 12.4 353 15.5 27.5 23.2 353.1
2010 15.6 9.5 46.8 30.0 26.2 31.2 13.2 12.5 5.1 32.5 28.3 31.5 282.4
2011 11.0 17.2 20.1 46.6 435 22.4 64.9 55.4 1.7 36.9 12.7 12.1 344.5
2012 9.2 18.4 25.6 59 259 249 27.6 10.1 34.2 323 442 28.6 286.9
2013 7.1 11.7 13.2 69.2 27.1 31.3 233 29.2 12.7 16.9 44.5 15.0 300.9
2014 8.2 20.6 26.4 68.1 32.5 6.1 21.3 6.1 299 24.0 31.6 22.2 297.0
2015 15.0 15.0 14.5 55.0 23.7 74.3 38 539 36.5 334 32.7 51.1 408.9
2016 12.6 6.2 14.2 48.5 46.0 70.5 40.6 24.4 0 64.6 43.6 15.9 387.1
2017 4.7 32.4 7.6 62.2 38.6 40.7 37 22.0 8.0 20.0 40.0 29.8 309.7
RS 9.27 15.44 22.12 4723 35.02 34.96 23.01 24.31 20.02 28.89 31.79 24.2

(mm)

2008~2017 4F LB RFETTIF KR 314.23 mm, 2015 fEEKERZ, N 408.9 mm, kK
2016 5, F¥/KE N 387.1 mm, 2008 FEHIFF/KE R, N 171.8 mm, FEHKERZ S5/b 2 BMEMEN

237.1 mm, FEKEBRWP BN, VT R w8 K S 5 EMUR . BB /R B EIR R 5,
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2016 LGP KERE RS, BEEHZIE S &, 14 247.6 mm, K 1961 FFLLRI s, @R
WA KSR K E, AR FER SR VR KXEE. 2008 47, Fraf o) s B A= E + RAE,
RT 1974 48, 5B X SR FF S s, PRI SARD, 2P KESN 59 mm, THHER
WIFHEC R D 24%, BRI HhIX 8 2 T E I FEEES, RIEVZRKE, HohX JUF4lk, K
FAURSR B v 852 52, (5] B AR 38%. 2012~2014 fERIFE K BHFEE, H 2008 E2 )5, MKE
BEW, RE2 R, SERFHKEEBEN 3~5 FERG AWM, BE 2w, 104K, B
KERWEE) IS, HBENRYG .
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Figure 2. Annual average relative humidity and annual precipitation in Urumqi from 2008 to 2017

[& 2. 2008~2017 F B ERFTHEEIEE SEBRKETL

3.4. FEEEE

ERFET 2008~2017 - FIIAHNHEE WA 4, SR ER MW 2. 13t 58K
FE AR S AR 0T, RIS BRI AR E N A BN LR e, . 2. KERDMH=FL
AR BEA K . HULRFTEN, 12 A ABBE A6, A PRMXNREE N 77.4%, 5 A TS 1A 60,
HAP RSB AN 38.5%, 1 3.2 A 11 AL 12 JANEERIET 4 DA, PSRN 76.7%, 5 H .
6 H. 7 H. 8 A. 9 HNMXNFTREM 4 MNA4, PR R 40.18%, U8 ZE AT 17 NFFZ=0] 5
B, FEARKERTECR, B, ARKEKR, AFIA, BRE/N. HE 2 7TH, B 2008 LUK,
B &R T AR P AR X 2T ETFE, 2009~2011 FEFasE, 2016 EHCNIEIHE, 15 60%, % 2008~2017
TR BT TR YA TR E AT VA (] 2) 45 R, IR E ) 50 ()RS R BT, 1)
BN
y =0.60606¢ —1163.49697, R* = 0.4919 )

TR EE[ 1418 TR BT, 7R 1987 SFAT 5, FETGILH XA URAE T BET RBERR RIS, H
B2 WA, GRS BT T IARHE R A 18 LT Y, AT S BT IR S 2
A T AR R E Y
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Table 4. Average relative humidity in Urumgqi from 2008 to 2017
% 4.2008~2017 FSEARFFHEHEIEE

6 1A 2 H 3H 4 A 5H 6 H 7H 8 H 9 H 10 A 11 A7 127

2008 73 72 56 37 33 32 37 37 43 56 69 74
2009 76 78 59 47 42 43 37 36 47 50 78 78
2010 76 77 72 50 40 42 42 39 38 57 68 71
2011 74 82 65 40 42 42 36 43 35 53 79 81
2012 77 77 65 32 30 39 43 35 40 49 70 80
2013 79 80 62 50 40 45 42 44 40 49 75 89
2014 78 77 68 45 31 37 40 37 40 55 66 76
2015 79 72 63 45 41 46 36 43 51 55 82 80
2016 83 76 68 48 45 45 48 45 35 68 75 85
2017 79 76 80 56 41 43 37 43 41 55 73 79
4. i

TR, GEARFNEPESEERES) LA, [REFERERK, PYWFEREL37C, &4
HE&R#AZMEMBK, 7 ARESG, | ARERK, ZE5 36.87°C; M 5t e B AN AR oy e ARl AH
ZWIR K, ZE T 60.6°CHA, HAEN iR M EN G R RIR A TRk, BENRRIKER
FFHIERETE R, WS EAF N A KET R BEEARKE: FHKEH 2008 /5 REWM, MKE
FEERE 4, M1 HRBEKERD, FHRKEHZERKR, 2015 FHFKERZ, 54089 mm, 2008
SERKERD, N 171.8 mm, FE/KIEEE 2N 237.1 mm, FRUTF RSG5 K SRS IR, FHK
BAH LTS AR IR R . BRI T, BRSNS B BRI R R

E&ME
MR E R TR PR KRR AR AE R SRS

SE K
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