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Table 1 The correlation coefficients of annual mean temperature at six stations from 1976 to 2008
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Table 2 The statistic of mean air temperature change at 6 stations in all seasons from 1976 to 2008
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Table 3 The change trends of maximum, minimum temperatures and daily range
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Fig. 1

The variation features of minimun and maximun temperatures in heating and non-heating seasons

during 1976 —2008. (a) maximum temperature in heating season, (b) maximum temperature in non-heating

season, (c¢) minimum temperature in heating season, (d) minimum temperature in non-heating season
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Fig. 2 The variation trends of hot and cold day numbers in urban and suburban districts

in calendar years during 1976 —2008. (a) hot day numbers, (b) cold day numbers

A3 AT T RIAE XA A A HOBORIFE VS H BRI
B A AR 1 s 3ok T R RB XY J B H BT S 1 T ka
W, SR AR B 7.0 A 2.8 d e (10a) 15 IR
RIS X FE 8 H B S il /D i B, 3 3R 40 i)
27.1 f13.7d - (10a) ', FHEME RS, W&
ZE () FEV HECH g/, 35 IR T A 2B AR
LR AR AL AR AT . 52 T Al TR kR 1 S
M) 39 71T A% 2 11 €8 H B0k U ok R B B A T AR X
Wy o ¥ %€ YR H Bk, 1976 — 1985 4E K 96 K,
1986 —1995 4k 419 K, 1996—2008 4FH 32 K ; %%
Xl F- Y IEVS H 30 A8 4k . 1976 — 1985 42K 72 K,
1986—1995 4EH 60 K, 1996—2008 4E K 64 K,

HE— 25 50 W 8 AR IR T AR X H SF- 35 K <<0°C
() AR IR AR A nT B Y T Y B BRI 48 X D
AN ER-E| S R TR Y RSN AN SR | NS
AR B X BRI 3 U R 43 i) O 138 A 46°C .
(10a) ™' 35k 717 AR X > 0°C A% 1F X IR AR 5 o 18 #4
e, BN Y M BT R 4y 0 2 142 1 61°C .
(10a) ', 33k d I AE 3k T b 1 R PR HE a8 1) 52 )
3T P A 1 I B AR R RIS . 2 AR
I 114 A T 5 ARk i P 1 R R LR R L BT A R Y
FEVe RS WA AR RS AL B Wi 58, & F 815 8
SRR 1z

4 Sl AR B i RE AR AR AR

REZFMERBTALEETURE
5 AR IR 119 3500 22 1 0K 7 A ki A0 12 B %2
1976 —2008 4F 33 AF- R B 55 S8 6 25 I 1] ) 4FE 7
I SR B, AR P A B B B R R 0. 7T1°C

4.1

« (10a) ' = AMRA N LT BRI T,
IR N 1.06°C « (10a) ' BkZT, HEME BN
PRI TR B 8 1 R 3 B 0. 63, 0,57 Fl 0. 46°C -
(10a) ', & 3 AIE I, R B 2= 05 o B Bl 4F 1)
IR 0.89°C ¢ (10a) 5 AR R BE Z I 5 JiF ik
B A 0.55°C « (10a) ', | T I TT A 3 TIT AL R
BAEPE . RBZEMRBAE WM Z 3 2 . HERON XK
AT FURWT Y K, X T RAAER UL, #RY
8 5 A B FRCRAA TR 2 IR e (A5 R 18 2
F14) R I iR A AR 8 0 R AR R I FE K 0. 34°C
« (10a) ', ATLATE, 2240 SR 8 X 3 T S T e
B R #0 B  BE  DTHR R Oy 0. 34°C » (10a) ', MAIA
SHAIE W, B RETE 2000 45 55 L M4,
X A] e 5 3T R R AT e R T B R R L, PR
LAk L W T BRI W S AT B A DR LA B D) %

2[26*35]
2N o

PlyBRHEC

Vog=0.0709x+1.7743
Vamy=0.0891x-0.0093

il Vi gamm=0.0515x+3.642
.1.0|9'.|'h 1981 1986 1991 1996 2001 200655
3 1976— 2008 4F i B 7 A J2 48R 5 1 47 28 1L 4

Fig. 3 The change trend of urban heat-
island intensity in calendar years

during 1976 —2008



6 39 AR BB RS — BT DR T A T IR A5 e B A RO 23 1615

4.2 ZFHRBEENBHTUHLE

A BRMMATEW S ZHEBFBMERTHESE
. FMAZHE 1 AHGZEH 02:00, 08:00, 14004
20:00 4 A BRSO BE R 43 B B R R 1 H AR
. P 9k R O R B, R 55, 02:00,
08:00, 14:00 1 20:00 [1)F 534 5 58 5 43 51 R 2. 9,
2.9, 0.0 F13.0°C, Wiith TAKYHE. WiFHEM
7K U 1 TT LU AR DX A 8 L A B HL A N Y AR R
TR IR AR IR T R RAE H M A7 T B 2 1)
it IR CO, B AUMARTE—E R B FHES T i <
CHR S Ah 3% TR S 3T N Ry AR B R I FE AT X
2, PR 3 R[] — B R) 3 DX AU 3 3 s T AR X, H
(i) F T A IO 6 S 348 Y e A5 3 00 0 2 i i, A
N E R S ke A LT S S o A T
859 T A SRR CO, 85 % SR S i
R LY/ICHE A L S TRl I [1 A% N W [
SR A G IRHECR . R B3 A X
EES UL S Iy NI NS o Y G e Y RN A SR f SR
HKE . 02:00 F1 08:00 A& ik B 32 4F 128 3 i Ak H
PR, BRI R 1,17 #1 1. 13°C « (10a) ',
20:00 BN IA W, B K5 0.70°C « (10a) !,
14 00FA £ 5 JF Bifi 4F 14y 328 15 52 W 0 5, 33 iR Oy
0.11°C « (10a) '(K 4,

—+— 02:00 ---e- 08:00 —e— 14:00 —=— 20:00

g/ C
S = W Rk O )

'
N

1 L L 1 1 L
1976 1981 1986 1991 1996 2001 20064

Bl 4 1976 —2008 4F Al 4k i #4053 A AR 4k
Fig. 4 The daily change of urban heat-island
intensity during 1976 —2008

4.3 ZFZXHEEBRBRATHEESH

B ORFMIEE e, & 2R KN 91%,
07:00 F1 19:00 #FAFAE 10 il 19 K& L 308 i H 80
800, 4 KA Wil 2 2 A K g g0, K]
H Ay s 07:00 Hy B 3 33 1855050 6626, 19:00 4
AT Y61, 3 M T Hb 30 R LA 55 Ak 3 T AR S RO
VEHT . 7 HE B 39 35 0 3t T2 X6 38 T BRI 8500 1 B
M), 3 A A& ZR 38T N Sk R 28 0] T B A R ) AR SOl

o 73 A AT L B0 A I RE oA A BB A 1 I A&
PR B RN . SCHR R S B R ST AL AL L B
R 1800 m LR 2 K A Wil 9 2008 4 1 A 18
Ho 3158 3 A DX A i A (7] g JEE ) L 52 3 38 ok
K BB ARSI GO0 s A IR B H A A5 A
JIt A DX IS 336 DR T IE B B R S T SRR R Y
S5 e D g4k 931 m) o B 28 8 BE O T 1B J (9 0 4%
G GERE 0 AT 5 8 R 57 T XA 9 7P 3 A R
. 5 NEEARFF 2008 4F 1 H 18 H 02:00 931
m A5 R AR A e AT L A A I Y
O R ST B XA XS R AR B X
ORI T G 3~4°C. XBEWIEA T
AT IR 5 R S T ) A RN AR R

44°N

43.95°
390 "

43.85°

43.80°

43.75° T

A\
\
s
) ‘“—// \
‘N
CRT - \
\
\

1 1 1 1 | 1
87.35" B7.4° B745" 87.5" B7.55" B7.6° 87.65" 87.7" 87.75" BI&E

& 5 20084F 1 H 18 H 02:00 & K551 & & /0 i

Fig. 5 Temperature distribution in Urumqi

at 02:00 on January 18, 2008

43.70°

43.65°

43.60°

4.4 AREERENETSERPETHHNEM

X5 R 57 — B DO T AT AR X 1976 —
2008 43R 2 Z= 1 HE R B8 2= 1) e (IR il iE 17 Morlet
AN AT BEIR T, IR TSR B 2 RN AR SR I 2R 1) B
AR AW B 8~9 EIRY H W, REE
AR JE M A B AR B T e 55 (B Ta) . RBIXR
A AL R A 5 B 0 T T, A A B Y
AR IE RS (B Th) . 1994 4ELLRT. JE (S S
SRT 1994 AR DL R . AR SR BE 2, 3T AR X A K
TR0 JE R A 5 3 L P R, B X RN I T AR A AE 8
~10 AW 7d, o, S5 E RIS R
W 255, [ A oR B2 22 A7 76 B B (3 0 B 4 (] e,
Do WE 78w F i, dERBEZE 1976 — 2004 4F 3k
AR X e AR R S A TE 4~5 AE M R . Rz
Z=, RBIX1976—1980 4K . I B AR AL A7 fE3~4



1616 = Ji

29 &

EEBOE
T

J i/ a
k=]

—_— k) W o th N~ 0

D e E

Jaj/a

]

Tlil_l'_lvl__;l"lll

T /a
o

— b W s A SN =) OO

1976 1980 1984

1988

LI
1992 1996 2000 2004 20084

B 6 3 KF—EEHHMIX 1976— 2008 4F (8] 5% X F1 IR AT S AL S /N 3 4 7
() WRTTREZE, (b) ZBXKEZE, (o) REEREGEE, (D WHTAEREZE, (o) FXIEREZE, (D JEREZHGRE

Fig. 6

The wavelet analysis of minimum temperature in urban and rural districts in Urumqi-Changji during

1976 —2008. (a) urban heating season, (b) rural heating season, (c)the heat-island intensity of heating season,

(d) urban non-heating season, (e) rural non-heating season, (f) the heat-island intensity of non-heating season

AR R ks 1970 AR AORE RS 5 A2 A+ o
557 I 2% 5 U T 9l A >R 132 7 HE I RE FE AN BB K
FURE T 3T S AR IR A SR PR L . ISR IR R/
P AR e S5 K B AT HEM . R OR 4 ~5 AF[A] B 5 K 5F —
B M DX 1 2 R0 ) AR ALK Ak T 8~ 9 4R
Ji S0 69 B~ RS P P AR LA Ak T A G i
BB .

5 ZeSihe

(D It A PR 3R 5 8 K 5% — 53 M X Tl

b TP B SR H AT R R, R G Rk T R
TN IR W EREEB I ELRRTHERT,
ST R A X AR S 35 ST B R 4 D 0. 79
0.38%C « (10a) ', AF V- 34 F I AR 28 3 22 20 30l oy
1.12 A1 0.41°C » (10a) ", 453 5 SR 3 3 R
3T A DR Y o Al A ST 2 B R AR S 2 R AR
J3E 326 1 o 8 L AN A2 K RS A8 Ak i) 1 R A R
0.41 F10.71°C « (10a) ", IRTTAFF ¥ IR Ho A A
P2 A5 ~3 s —4F DU 2 vh T S AR R I s G
ZHERMFENTRELE, F. &, B LWl



6 39 PR, 5

I

AT — B T b DX T A o I Y 2 e R R O A3 AT 1617

AT 2 R B A A 23 5 D 1.5, 1.8, 2.0 F
3.1, -2 F I AR B G R L (E 2 i o 1.8, 2.8,
2.4 1 3.8, ARG IR L ARAT I 3 A5 ~4 %,

(2)  BEARFE— B b O T AT i A% i
BT, AT 33 AR b T IR Y I SRR
W B AR AR I B R AR, T AR B
ZEW R RO B B N, A FREA
2R /N S W, B XA H R 22 1 B[R] 4
WS b W AR By 2 A H B & B
e, T FEYS H B 1 B R T ARRE X 3 T T
T o 55 A OG0 B i = R R R R A R A
it el fa e %, 5 ARIERA OC A% i 55 5 22 AN
AR [ k5 T 5 R A G B A i S 5 R A
SEUAT WY b 15 L b TAT A T A R e R AR g
CER AR W TN N R S RO R ER AN E R (S T AN ]
RB X ENAS I &

(3) AP R W R AR 2 AF 1S X 3k 11 3 Ui AN
ST B RN Y SR ST R AR R, BB A —A
O IX AR AR R R FERE I R, IR S T
KT, SR A Y 23 AT e 0 38T 34 05 24
o 3G R T AR KAE A . 3T AR X A e R AR
HB 2 IR R W ZE AR W) 0K TR R 2=, HoR R
3T B IR B RO TR X U Il T R B R R AR
T BE AR A 328 1 Ha i ol B

(4)  FR 5 ol B Bl T K e S W) IR e
VT 33 AF SR AR P S B 5RO B 4 R O 0.71°C -
(10a) ', & F R o &3 1 R 5 1.06°C -
(10a) ', Bk, HERME F3 0 0. 63, 0.57F
0.46°C « (10a) ', FAE SR FE M) H A2 {3 B8 2 (7]
WL RS, Hid 02:00 1 08:00 #4585 B B 4F
W a AR R B, AR 1017 F 1. 13°C .
(10a)™*, 20:004 0.70°C « (10a) ™', 14:00 #[35%
JE AT R I e, B —0.11°C -« (10a) ',
ZBRAWRELT . GEARFHH PO ERKX

GEY), WX e M B IR B i 2R 3~4°C

(5) I T A Xof Uk R 8 Ak J 0 1 ) R e T
e 9% 25 AR R 2 25 1) fe (IR SR Y AEAE W B 8 ~9
AERYIRG T o SR Wz 2 TR I AF - B AR R T
U555 o DA R AR AL /0 TBE 722 8 235 A4 ik AT HE T L oK ok 4
~5 4 B R 5F — Bl X R R 2 e AR R A9 AR
TR AE T 8~9 4R i A B A0 i 2 R, Bt
o AR AR Kb T AE X O A1 B B o

(6) Ak B A A ) 2 55 0 3k BT Ak ) 46 B A
Ky KLU TIAT h a A K Tl iy, B

KT8, BHTRBIE R VIR, FF¥THRE
R K 1.05°C « (10a) ', HREKRRT ., B&
AKRFF T, A 35 SR B8 R 4 Bk 0. 67 AR
0.64°C « (10a) !,

S & Uk

(1] FEA. T—IC, ERAR, & dEU 4R E 200t 14
BT, SAEA BT dE R, 2009, 5(2): 71—78.

(2] HEE. W75, B, % b ES R 05T 5ok e
[J]. 5453055, 2005, 10(4); 701—716.

[3] AW, AL Wi S RUnorsx e [T]. ERFEE, 2005,
14(4): 574—579.

(4] JEEAL. T 0. IF 44 45 5 R AR Ak 09 RRAE 5 0T B 5t IR
BT, KRR, 2006, 30(1): 56—68.

[5] ARl . T 0B, bt XS0 A9 AR IR A8 10 AR B RORz [T
iR 24, 2005, 48(1): 39—45.

(6] ZRiesf. NAA, Fr&EE. dbatuk iyt e %) i v 24 5 19 5% i
WFE[ )], HERY PR2EH . 2006, 49(1): 69—77.

[7] AMEJe. s fhoxd 22 N AR 28 fhsg m i 8 s 4r AT )], A%
2005, 31(6): 29—34.

(8] Wami. ok 5, sk#fi, %. BV 50 4R AL STk &
JRMXRL]]. ek B4, 2008, 51(6): 1663—1669.

(9] #pdese, YL Fg. 3T 50a B 5 1l A0 A 5 R0 A8 AL AR AE LT .
S4B, 2009, 29(1); 88—91.

(100 A, (B E, kB, 45, T #05 skonr %k Hl & R ¥
)], BEA %, 2006, 25(1); 90—94.

(1170 223, M, BR. I 50 4 22 N IK £ S A8 L F B =
JARBONT]. BEA %, 2006, 25(6); 1161—1167.

L12] REH, G, 1. D diR X SR A i s 1], &
JES 4, 2006, 25(6): 1154—1160.

C13] SR ED, tRAEFE, N A, 45, IT 40 4R A6 M IX 58 24 5 544 4)
BAHT)]. EESR S, 2006, 25(6): 1148—1153.

(147 ¥k, SR, B0, 5. w56 b X 30 T 1L & i J oA
B h g STk, SRS, 2007, 26(3): 579—585.

C15] 2=, PRt M. i A xddb st KA msgm [T, &
JF/5 4, 2008, 27(5): 1102—1110.

(167 X AR A ST P 0 5 X 3ok T 4 B3 007 R 1% % b 43 M LD 0. o
FE R85 W . 2008, 24(6): 77—79.

[17] AU, XVLLAE, Ao sk, TiMH 2 2k min 005 BHOIR B 5% o Y- 43
ProFsE[J]. KR, 2009, 29(1) . 84—87.

(187 SR, ZEMIME, X078 S, 3 40 45 3 3 1 Ak % T i b X S0 1
L] AERWE2EM, 2009, 18(1): 29—34.

[19] ¥ 8 M, AL, KIT= MU0 200k XS 38 58 3 0 A 51
F R sgm]]. ®mEREA%, 1998, 17(3): 280—289.

[20] Btk M3kt s s ()], &A%, 1991, 10(D):
83—87.

(217 Wse, $4ebh. 2m, 45, R X Sl 2248 20w i 48 0
RIS )], MR A A, 2004, 23(4): 519—528.

[22] E3cA, WICH, XIbeS, 55, 56T mny db o i W ili 1k &
SRR ROV AR S R )] SEERSWESE, 2006, 19
(2): 44—49.

[23] £5, Zkut, Z0#, %. RS5 GIS £ TG %5



1618 [

= % 29 %

LA AR SCHERF X ()], S REBF5T . 2008, 21(4): 81—
87.

[24] BEARFGEIR. SEARF NG ITH4ELE—2008[Z]. Jbxt. &
g8t th pdt . 2008.

[25] thvk. BB, N B, SE AT R > fi 50 08 5
AHHE G R IR DT[], Brsd A4, 2004, 27(1): 28—30.

[26] 258, £, 1L, 1961—2004 4F 13 A 5317 fhad # op
BB AR )], TRXH#BE, 2007, 30(2): 231—239.

[27] WS 28, T 39 AF R EM A B AL S difkEmll] <4,
1991, 17(4): 14—17.

(28] Z=245¢, AR, &7 0. LRt 4 R TH 0 R 208 59 31 5 52
me @ L) ], b BB BB 5T A Be 4. 2007, 24(4) ;432
—438.

[29] TH# A, TLREL. KL HRF S5 54 BIM]. dba. <4

WA, 1998 194—201.

[30] sk %% . % Eok. FomA b K s e s [ M. db
B KB ML, 2002 10—105.

[31] jafik. KRB S WM P Z M kM dbat: KEH
MRt . 2002 1—74.

[32] XUMEsR, FBEMN ., ZFM, 5. LEARFF IS KRB
LI, TEX I, 2007, 30(4): 519—525.

[33] Mefieilr, XEERE. FEABEZHEARBHRIMI] Jbat: A%
WAL, 1999 85—210.

[34] ZE -, KA. G835 AR MG 50 4R SR . B K 1 /N I 4
BriJ]. TRKHEE, 2007, 30(5): 708—713.

[35] X2, FRIC, T H . JaTdb 4 3o T $4 15 28007 3 1 A5 46 X X
BOF- YR T f s ()] SRS S EEFSE . 2005, 10(4)
763—770.

Impact of the Urbanization on Temperature in Urumgqi-Changji
Areas and Its Heat-Island Effect Analysis

LI Jing-lin', ZHENG Yu-ping®, LI Yue’, LI Xia',
ZHANG Shan-qing®, CHEN Jie’*, XU Jia-yu’, CHEN Yi-zhen®
(1. Information Centre of Xinjiang Xingnong-Net s Urumqi 830002, China; 2. Urumqi Meteorological Bureau , Urumqi 830002, China;
3. Urumgqi Meteorological Satellite Ground Station, CMA, Urumqi 830009, China; 4. Urumqi Institute of Desert Meteorology »
CMA., Urumqi 830002, Chinas; 5. The Environmental Science and Engineering Department of Tsinghua University ,
Beijing 100084, China; 6. Chinese Research Academy of Environmental Sciences, Beijing 100015, China)

Abstract: By means of the long-term data observed from three urban meteorological stations and three
meteorological stations in Urumqi-Changji area, the impact of Urumgi and its surrounding city devoloping
on the temperature and the evolutive trend of urban heat-island with the age were analyzed. The results
showed that the urbanization factor has affected obviously in Urumqi-Changji areas since recent 33 years,
the increase rate with decade of temperature in city are far larger than that in the rural area and the increase
rates of mean temperature were 0, 79 and 0, 38°C « (10a) ', respectively; the extremity of urban tempera-
ture tended in weaken, the the increase rate of temperature in recent 33 years was the mean minimum tem-
perature in city to increase obviously, and the increase rates of urban and rural districts were 1.12 and
0.41°C « (10a) ', respectively; the daily range of temperature in city obviously decrease, but in rural dis-
trict increase slightly; the decreased trend of cold days in city was far larger than in rural district, the min-
imum temperature in heating season increased with the age is the most obviously in city, the mean mini-
mum temperature in heating season in urban and rural districts are 1. 46 and 0. 57°C + (10a) ', respective-
ly. The increase rate of mean annual heat-island intensity is 0. 71°C « (10a) ', for season but talk to be
0.63, 0.57, 0.46 and 1. 06°C « (10a)
of heat-island intensity displayed that nighttime is stronger and daytime is weaker; their intensities are

2.9, 2.9, 0.0 and 3.0°C at 02:00, 08:00, 14:00 and 20:00, respectively, thereinto the increase rates of
heat-island intensity are 1. 17, 1.13 and 0. 70°C « (10a) ' at 02:00, 08:00 and 20:00 respectively; when

'in spring, summer, autumn and winter, respectively, The features

the inversion conditions isn't in winter, the high temperature area coincide with in prosperous area in city,

the temperature in city centre is higher by 3~4°C than the edge of city.

Key words: Urumqi-Changji areas; Urbanization; Temperature; Heat-island effect



