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Abstract

Urban heat island (UHI) effect has become a hot topic for researchers. At the same time, the opti-
mization of urban vegetation, as a significant and effective measure to mitigate the heat island ef-
fect, has been studied by more and more scholars. Urumgqi was selected as the research area.
Based on MODIS remote sensing satellite data, remote sensing images were used to analyze the
spatio-temporal relationship between urban heat island and vegetation change in Urumgqi from
2003 to 2015. The results showed that the temperature of Urumqi was the highest in the whole
city from 2003 to 2015, but there was a big difference in different seasons. The temperature of
grassland was the highest in summer, while the temperature of farmland and water body was
lower. When the urban heat island intensity was estimated based on farmland, the urban heat isl-
and effect was obvious, which was slightly larger at night than at day, and showed an increasing
trend with time. When the urban heat island intensity was estimated based on grassland, the day-
time heat island intensity was the highest in winter and the lowest in summer. The proportion of
impervious water surface in Urumgi city is the highest, which also leads to higher temperature in
Urumgqi urban area than other land coverage. Other land cover types have lower impervious water
surface proportions.

Keywords

Urbanization, Urban Heat Island Effect, Surface Temperature, Cities Are Impervious to Water

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

ZF AR, T IE S X A BRI KO R R, IX R IR T (RS 5k, [5]E GDP.
ANOWEREFR EAES. EWdik g s, PET AP ER, meki. K. @5
WA K ) N AR, X SED A R 7 AN R 4TI A B S PR e, 4 PR e 5 I e A A T A
By, WA kA 2. AU IR, IE B N R ER . RRIRIHFE. BT, X
1A A5 [1] [2] [3].

ANE KRR T 55 DA E BRI TE BT R B R B 3R, TR A, B AN VE AR S5
TR RN R[4 PRI, R B R I PR RS 2% A3 17 22 M T 840 5 1) SR T B, MR G
(1922 /b 2= o0 B0 T AR 008, e i P AR ARL A SR R IR T A B N A H AT R S i . B e
Fo T MR w AR R B R S RS, B RS TR T I T A H B R R — R A R
wi BEAK[5] [6]o Wik ENREE[TIRF TR B, & BRI REVE 451 5 AR 1 2 AT R T A R R B R . BRI
JREE[BIRFFE R A, I X AR 5 3B S ANE K T A R 2 35 AR DGR R o TR ISR [O1 78 T N2 TE Bl S i i
IR R, RPNNITESN . BERIRIGERI I S 4 DR 0 2 3 s A B S8 S R PR 3R

2. EASMER
BB S BORMIAR, RGP R, E A2 (1015 TR B, 12 BB 5C U7 it 7T

DOI: 10.12677/ccrl.2022.111003 18 AAEAR I I i


https://doi.org/10.12677/ccrl.2022.111003
http://creativecommons.org/licenses/by/4.0/

RALIE - FERAIE 5

I T R IR ET R S . 5 R ] A A T T R SRR O R B SRR R 2, X
AT BB, SRHLT T3 S i ok 2 35 [11]

DA 98K 22 SR AE —/INRe 8 BB LN R LG BRI 0 R JEAT (30 77 OC T Hh R AR S R, T AN 2 b 3
AR BT, N T BRI IS B ORI AR A, AT 72855 ), (HIR eSSy R
AT WL IX B R T B A A R R Eh A &, RIS T = A RIS e [12]. FFFCREL, M. EER
)25 25 0 I R AT e T A T A R . Jin,  Dickinson [13]9A #8748 A BRYE FEl N 1 R A 1 8 %
A B RFTEATH 3 o SRR [14]7E 2016 -1 F WorldView 2 5248147 1 #4241 5 - Imhoffetal
[15]MIBF LB, ARBAE R LM BREsmA, F B2 L N 38 AN KAR T ARSI H] . A Fk 419 4
KA SUHN AR B3 s T, LA v 9 R P - 28 X A RSB 2 5, LA R
R AR R R TR 22 5[ 16]

3. MREXEBR

AT IR BAFA AR, WE 1 s, SERFETHE PG, B, &
HEF WA S B, £85I, ESEARFTREE 30 km &b M AFHIE F.O. BERFE
A, HELAE R IOy, SRR R IR S, TR EREY, XEHER
K, FEKELNETERE, SHEBRMAEER, IFHEFEEREZE K.

i
.

AR
I
Ok
.
s Ml | B

Figure 1. Survey of land use in the study area
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Figure 2. 2003, 2015 day and night, four seasons annual average land surface temperature
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Figure 3. Average daytime surface temperature in Urumgi from 2003 to 2015
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Figure 4. Average surface temperature at night in Urumgi from 2003 to 2015
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Figure 5. Variation curve of daytime surface temperature for different land cover types from 2003 to 2015
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Figure 6. Variation curve of night surface temperature for different land cover types from 2003 to 2015
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Figure 7. Seasonal average vegetation index in Urumgi from 2003 to 2015
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Figure 8. Scatter plots of average daytime and night surface temperature and vegetation pointers for different land
cover types in Urumgqi

E 8. BZEAFARLBRLB S EFHAXMREMREE SEWIESHBEE

5.4. WHARBNHAXRSREANELXSR

DA Rb A 2 I8 I S B RS I T A R A [e) B i i =15 AR AR B R . P 9. 1] 10 wT W B Tl
AR A S ETAE 3 B, N 12C; ARREHEMS LA A, A-04C. HIH®
[B) F T P S R 2 2 2. 3 H, AN 3.4°C; WAL SmEE 7. 8 H, ~A-1.6C.

DOI: 10.12677/ccrl.2022.111003 26 SR AR


https://doi.org/10.12677/ccrl.2022.111003

RALIE - FERAIE 5

LIA H D2 IR A3 T 1 R A B i B2 2 5 AR AL LUK o L 11 WL B3 AN R 2 1 P R i 4 B
. N 3.6°C; £ 5 AMEBEARMIR T A S, ST AR T R, ERAE, Im 7. 8 A
MBI RN, HIRRES, EAFM4, 5 A hdl VBRI A& E.

DLEH N2 I8 5 G AR T A R (B PR - R 15 12, RN T #40 S (4 S 44 S IEAH SR
KA, BERIAEEI BT R DA S IR IR iy (IA E,  HLseslh B DR O Z RS A A B e K

LA O Z IR S B R FF I T A B E R PR e il 2, LI 13 BT 11 2R Y A B (L AR AL B BROK,
BRI (B AAC BB, ST A B BE A F W g o, AR I 2 1) PR A B L R R R B B

0.2 y=-0.0052x + 0.1549
R2=0.5963 y =-1E-08x + 0.1675
R?=2E-05

0.18
ITINITITY)

0.16 '

0_14 ...........

y=-7E-05x+02379 S
R2=0.0031 068 e
0.1 R2=10.619

0.12

-0.0007x + 0.1858
R2=0.08265

FHEBEEE

0.08

0.06

0.04 y=-0.0003x + 0.2569
R2=0.0057
0.02

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

— RH — i 1] — — M — i

Figure 9. Variation curve of vegetation cover of different land cover types from 2003 to 2015
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Figure 10. The month-to-month change characteristics of urban
heat island value based on grassland
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Figure 11. Monthly change characteristics of urban heat island value with reference to farmland
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Figure 12. The inter-annual variation characteristics of heat island value during the day and night of the city based on grassland
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Figure 13. The inter-annual variation characteristics of heat island value during the day and night of the city based on farmland
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Figure 14. Farmland is a scatter plot of reference urban land surface temperature and vegetation index
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Figure 15. Grassland is a scatter plot of reference urban heat island intensity and vegetation index
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Figure 16. Inter-annual variation trend of impervious surface
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