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Abstract

Urban heat island effects are studied using land surface temperature as a parameter. Providing
reference for urban system construction, scientific and ecological development and monitoring of
urban heat island effects, it can be employed to monitor the urban heat island effect. Research is
conducted in the Yuecheng District of Shaoxing City in this paper. In order to retrieve the surface
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temperature, the Jiménez-Muiioz J.C single channel algorithm is used, and the accuracy of the al-
gorithm is verified with the measured data from the ground station. After this, the urban heat isl-
and effect is graded and evaluated. Lastly, the space-time characteristics of the heat field are ana-
lyzed to investigate the relationship between the urban heat island effect and its underlying com-
ponents. As a result of the research, it was found that: 1) The heat island effect across the city of
Yuecheng District showed an enhanced trend from 2008 to 2018, the regional scope of the heat
island expanded, and the heat island effect in the north of the city increased significantly. 2) The
land surface temperature in Yuecheng District in winter is positively correlated with NDVI and
NDBJI, and negatively correlated with MNDWI.
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1. 51§

MR BN B R IR 2 ETFSHGR, SERERRIX MR EE L 5] T AL 28 5 LT 7
AR, MRS R AR, NTHIEMRKENZ, GERAUKI- PSR B IR, <R
() b T A RS R R AR A1) H TR A (A S SRR AT TIR AR SE, R I -
I A BE A BB SRR, 7R T Sy e B R R B (2], IR A B ONAE R R N, R
%425 K[3] [4]. Bastiaanssen A1 Menenti [5]A LRI fE SR R T 2 2 [AfFE— B MELR, FFHZA
WAIE T AN F] L 1 2 28 (1 2 T FE AN R] o B G T [6]55 A B HE 3 77 A 5 20000 58 B 5 e ) P /78 5 A8 A g X
B, BIUEY, KAEFIEFD AR AR, A0 1 R 7 o P AR T B 2 B s R . H
F] ZE[ 7148 H I8 B R RAG I S PR E, v T PR B PP R 25 B, A B R
FAEMESH . Rao [8] 1972 415 UKIIE B BENS A I TR SRER AL AN EGE , 0o 7= A 3 T 4 3 2050 1 DX 3 AT
SHT. B 3S HARMPUE KRR, L FRFEENMEHRDINE B GIRIUhREE . WA, En
T FA B 1) 7 [B) A ATRRAE AT FE T 80 AT S5 R [9]H 120 KRN 60 K =¥17) 73 ¥ % 1) LandsatETM+5414
TIRS §41% FH -3 17 4 5 2% 7 () JR BB E 7 o Jiménez-Mufioz J.C [10]45 A4t — R & P, & FH T 4%
AR AN BRI 5. B0 Landsat 8 38 /8% TR I ARZL Ak B R oS, BB SE[ LUK IR 4 S A% 7 R4t
SH—MG TS DR RSN AEE L. TR P EHE, AR 2 EW X ke,
ity PRI 78 3 BH b 2R TR 5 = R P 2R 2 TR AFAE AR DGR R o

HHILE K, I B8 A AR R T 40 5 7 A AT B 9E, ) DL RO AR 7= 30 i 74 B B 0 A =, BAJL T
NETH AR ST R 2R S REA R TR S (RN B OK R . EFH Landsat i AL Ah iR G AR RE
PAFHENIAER . FH . B LR, DR FEa s # S OS], R ARRAE, A
V) 225 KA sy DA SR 3 T AR SR PRI S0, PR R T 04 B RO 5 e Rg i DR 3R 2 TRT R OR 2R, A R T e 48 0 Tl ik
WX A ARG DL, IR AL T M T R, AR B RN S ANME

AR Jiménez-Mufioz J.C [10] UiliE 53k, FIH Landsat 5445 S is /5 23X 2008 4. 2018 4E 1)
HhFRIRSE, ST 2008 4:~2018 A3 T 4 5 BR R AR X3, DR AR AN DX 3 R34 A DG T BT 2
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IR, RIS AGH W H B RN IR EEIEAT PP, 06T A B RO 5 P2 5 - st R P 1 o2 AR K
DXk, HEAT PSR AN T B A S AR O 5, W A Z AR SG I , FRIR IX Ak R I 4 2 AR RFALE -

2. MBS H=%
2.1. WFRXHER

WXMWHATHEARMX, E#HTE Bt AgT 2 —, NTAusd 29°13'35"~30°17'30", R &
119°53'03"~121°13'38" 2 [], JLBRERMEIL S 52 X6 THAHEE[13], Hbukb B 5P 5 P KSR ot 2 (8], JhRR()
MR S5 R S BT NIEE AT, AR, TEROL IR S AL .

AR SCE I LI SO A TR IR X, RN EIWX, XA THEMTT NS E. TR
AR AL, MR ORI B U7 IR, BT RA, BEATIESSES, KA. S
BT RS E, 2R, UZE5 8, BAMZE, Hi TR dithtr, iz HE %0 HE L
MR, WA REER T E.

2.2. BiEKIR

SRR A BOE M T 25 (A1 K 2 R 3k 345 (http://www.gscloud.cn/),  i%3% 2008 4 2 H 28 H i
Landsat 5 TM 54141 2018 4= 3 A 11 H Landsat 8 TIRS 5415 . X % 5E M [F <, % $44# 9 (http://data.cma.cn/)
SREC, BT FEIX A TG b LISt A, e FH 28 M T P LI B P 2 o AT AT BRI X Fr 28 3 (35 58453)
VE A SR BRI . KRS SHN NASA B M (https:/atmcorr.gsfc.nasa.gov/) 4 AR Hds (1) S S
BLHLU UG I [ RO 2 3RS

23 RIGBFREHITE

Pl AR TR [14] [15]. JKARTREL. bR bLAR ST 2[16] [17]3E 4T S, R Jiménez-Mufioz J.C
B R IR AR IS o DR A B RS U A R H A B AR AAE 2 57, IRIRRE IR B, R
BRI RBSE A E IR E, RN ORI RIEE B, SRl HEH LR
F, AN ERIEHHI(T), HI(T) =(LST = LST, 0y )/LST, gy » SRVTA T H4 85 20N 55 FE [ 18] [19]
WHFURYE FRBR AL, VPO B N R A AR AR AN R IR RAREUNTE T 0, BB NG
0~0.005  [f], # &5 28 955 ; 0.005~0.01 2 [A], #4524 W A5 0.01~0.015 2 [A], Fiish %N 5 s 0.015~0.02
ZI8], IR KT T 0.02, #ERUNAR R .

24. TEE{EEIEN

TR T A S BATRE A, 51N BRI R SR 2 AR B — AL EE S FE AL(NDBI) [20].
XA AT X0 L R P /7 55 R R HEATER A, SR B A R VB AT 0 28 . SR B SRR AR HEAT IR,
SRAFHN B R E S BT IR, R B ESRBI AR E B . AR KRR 201 IR 5T, B KUK L) Kappa
RECH 0.88, A HHEE 90.32%, SRR BT o TR AR ST Y B RALSR B ZRY , FE 4 SRk A o AR
BH. PEHLVUR SRR, PR SRR S AR . o, PR R ALK . R, X 25 i g R T
FEVEAL, 45 R R 2008 4. 2018 443 2K 1) S AAKE B2 4 70N 92.13%. 90.49%, Kappa %477 0.91,
0.89. 75 VY - F| FH A B o, SRR K A4 3 S A, AR AR M AE I O SRR AR, ERIREAR I AL,
AR Bot, BES GOt b RGBT L ElEsN, BT B & 03T #4058 S s I, e ik oy
o SRR S AR I HH BF DX S5 MR S AR A, R AR T TR oK, DR AT T 40 B R X s
FIRRBL o
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Table 1. The inversion results in 2008 and 2018 were compared with the measured of the site

2 1.2008 £, 2018 FFRUELR Suh S STMEIRZEXT L
H SEIIME LST AT IRTE AHXT 5 2
2008.2.28 283.790 K 281.771 K 2.019 K 0.71%
2018.3.11 288.705 K 287.322 K 1.383K 0.48%

3. RIATERH

3.1 ABMMHEEEWL

2379, FAIGIN T I AAREL RPN IR AT I OSSR o #7728 S Fa B R T BB A 7 224
B — A VEVEAN R bR, B E A BMETEE, 0B RS SR AT PR . 18] 1 JBRAIX 2008 4
2018 SRR #A 8 X AR 1

20084 pop

B L5 K
[ PR e e
B s s

Figure 1. Intensity distribution maps of heat island effect in 2008 and 2018
1.2008 4. 2018 FFHRBHNRE S HE

M 1A Y, 2008 S8R, R A A I RO AN SRR, R By ) S B A T 3508 RUIR BRABRY 73
B IBOR,  H S RN B S DA 55 E XS AR o A1 £ DARE L I Dy vl DX DY R 1 5 —
oy EEARPAES T S B A AT AT B P AL T 1], 2018 Al X A 5 RO 56 P DR 5 % DA XS
BUA TGN, RSN, EL A A B RS AR XA — 8 B T AL A% o 20 HCEA I 5 o P8 S5 e v £ )\ A
ZHTIE, K% 2008~2018 £FEGR LRI G AR A FAEG DA Oy B B K AT IR S i, 45 R B
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2008 4F, ERINDX R NECER . SR BRORAIIX IR, R LA TE A DO BRSO, R TR
27.93km?, S} TAEER > X IR ) 5R, AN 21.56 km?. % 2008 EAHLEL, 2018 £ESF 4. LA A
S ONE A S AR R X I K, S TR i S DA B B TR 4 A 66.74 km?. 34.66
km?. 55.44 km?, Ty ([ EE06F E FRI 3G T AR 20 591 4 42.93 km?, 22,56 km?. 30.60 km?. 31 4736 s A (1) B
R XTI AR BARAN K, HE 2008 4EAHLL, #4I5 2008 40 50l s Fo A 5 1 DX S ARG BT im, M 6.07
km?. 2.11 km®#K: 5 8.38 km?. 4.29 km?.

GEAPE 1 MGHEER, WA MAEHERZRE. APl R e, BRI X 5 R0 S B 5 1 7
B, FERE XIEMREARE N OZIRX ML R R R . SRR, 2008 SRR TG X 3 B
TEZWX JE 2] 2018 R REAE IR AT 5K . Tl el X g3 Ak e s, EERE X LHTE. DL d
L, FLRCURILAETE . S EE . dLEBARE NG, RIEE SR XA, S/ FIHORR B
32. ABYMETEEEASTHXR

31 WL RE R, RS RN X, ARSI, X H RS E LR R AR A
A X AP — € Ao A R HOR 0928 o AR AE P AR G S LRI, O T I e N 2R3 Bt
ML ISR, A 6 BRI FH - b 7 5 A5 S TR A o AHIF AT T SR A e R 7 R DR AL
W, DA A2 IR R R 2 Fiok:

Table 2. Temperature calculation of each land use type in 2008 and 2018 (°C)
= 2.2008, 2018 F &+ HFIAAREREITE(C)

Fhr IKAE(C) T (C) EH(C) L (C)

2008 9.12 10.02 13.14 12.78
TIE

2018 17.88 19.57 22.26 21.33

R 2 7, A 2008 fEiLAE 2018 4, AR AR R Y S AR A B A SRR R R Y, LR B
Hh, B RAERE, KAEERAG. KRR EA LR R 2 M AE KA, REHDN. k5%
K, WRSCKBHER S G, IS T i e 10 Jo T . KRR R, 22K B4R S IR S, THELAE X%
18, #uk PR RMECNIRSE, FrCOKARE R DA R R AR . 94, TR 2018 £,
Ik DX SRR R T ARG I, B T R s, SRR IR 2 et B AR TR, A e SR 3t T A R A
AR PHEAR. SRR, NG P AR PEALTT A B DX I e m B — A SRR, OF Ha ek,
B AT IR BHEMBOR, U 2018 SRR DA PR RAT FTig in, S b 72 & B AR S5 B A . 72 L3R
FIRR R A AR (R R b, 55 P R 6T IO 14 - 3t M) L ST I P e B 2 R AR R, R 3t R P SR ) A2
o 51 R IR AR .

N TR DRI S 5 LRI OC R, IR 1R B AT b B LA
B AUEEIE . L ETE TN RIS E BN, ok A REUS IR X IR T A, SREGH
T 25 _E TR EEAN R SR, R IR B 2 R RE 22 10 2 el K 9 T 2 AR Dt b o RIS T A R 25 9F
AETFENSHR, e RBUEBURAL - PR L. e 118, BERE. BILEIE. WA EE.
WL RE - TUAE R KR B AR, Sl SR RZ, ol AR,
MVTFRARW A Tel s BEI80 = 7Kk, M) P 7P 2% o9 T 2 5 PO AR IR 5 55 S Tl AL e AT BB AR

WA A5 THI 26 SR AR B, AU SPSS 22 it il i £k _E & AR Bt AT Ml o< 0 b, HhRIEE S
HAREAS RS I 3:
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Table 3. The exponential regression equation is obtained for the profile line
3. FIELREVERETS 2

A T 75 1) EiEp Gt EVEpy R R HL
NDVI T =285.169 + 5.186NDVI R=0.370""
ARk - viE NDBI T = 284.498 + 13.373NDBI R=0.501""
2008 MNDWI T = 284.757 — 6.841MNDWI R=-0591"
ZRH - Pk MNDWI T =283.678 — 7.990MNDWI R=-0.867"
NDVI T =297.037 + 3.572NDVI R=0.375"
ARk - v NDBI T =1295.779 + 11.969NDBI R=0.551""
2018 MNDWI T = 294.202 — 3.282MNDWI R=-0.331""
REd - vtk MNDWI T =292.250 — 4.683MNDWI R=-0.749""

E: MRS EARES ()R p<0.00Ls

PR LA 350 T 28 SR EX 1 F8 B A A L 45 T R, X S5 FR BT 40 AT -

1) bR S R AR A

ATLAVEH, AL - PR I Lad 2 4 - vadbmfiimg, #haRi S5 NDVI R H KEUH
[FEa%, R - VUES A) 0 T2 T AR BOE AR 200 XK, Rk A ohde . R KB A L il e
ol AL PERE PR E, NDVIELEIR X6 7 SRR, KRBT KB T 559145), ZRPd -
P b e I T 42 32 B KRR, K [l 2 AR K — i, F e T 50— 277 1911 NDVI . =577
FEE R R 5 NDVI N IEAR SIS R, NDVI FEIE N, MR &t T, EEE iR s,
R SRR B — BN AR R [22] [23], L EFSCHR, ERENI241IRF 4G, KTAERIX
W R R JE SR TR R R ILE A OCE R, HEBAE AT I XGR BRI IE T, AR AT 78 X I # 11
BRI RN AR B, R IEA R R

SRR, BRI X MR E SRR BN IEAH GG R, M 2008 -3 2018 4, NDVI &7+ 0.1, *f
R I RRAE R TS, R 0.51°Ckgg ] 0.35°C, KUIBEE B RMIAS, M S RN 1 5
M2 BRI, IO TR IR R HAR R & 1T

2) HhFRIE S IR

PIAN T T 2k b, MR IEE S NDBI UL IR, NDBI A, MREEE &, HT
AR - VORG24 kX, NDBIH AR IR EhEN, AR B — AN B, AR5 - vudbi
2R T KR ) X 38, Hh R IR FE AN NDBI 0B 2 FFARAE, ZRdb - P Rd[a] NDBI SR K T4/ - PEdb,
X5 2 AR B R AR, B IR X A THT 2R P A o

[ 7 FRGE AR I, I X MR S AR S R I IE AR DG OG R, 2008 4 NDBI &340 0.1, iR ik
P B T2 1.33°C, 2018 4 NDBI &:3E 11 0.1, MR K T2 1.19°C, AR 147 R BE A 30 7 2 B
PIXGIN, JEEE NDBI Z[AIFHC IS5 7, (HIRZERE NDBI _EF A RS T .

3) HhFRIRE S SO KR TR S

PIAN T A R T 26 b, RIS MNDWI 23 H B B AE %, BRI 1 R FAHE R
1EE BRI RS - AL L, KRG A TR AR B = 4K AR, 51
BACAEHE R, SIS Z X R TG G Ze2h RGN n 2 BRT LT DUE iR X
PIKARD AT, REUOM A T AR 4nE 2 SO 2. R, B, BLang), 46K 2, ki
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Figure 2. Retrieved surface temperature results of Yuancheng District in 2008 and 2018

[ 2. 2008 &, 2018 Fi#XhRFERELER

BUETREF, 250 - PHAL A I 2 MR S PEBORAL - PR IR 2k 2, = Ahadoh, AR
RN R R, BEHIERIRIX A, R SR AR MUK, R B AR AR I ) S YN A

4, &5ig
A ST T IR BAR MR PE, SRFR 0.C B RIEIRIX 2008, 2018 4EHh &R, W #dzmitt
ITHERO BT, FIF 2 I MO AR, M FIR B 55 1 MR B 220 Ak . R AT RS BAR D6, Xk

I8 DX IR T A B RO PRI 25 ARARRFAE BEAT 2007, 13 AR 4518

1) M HFREst SRR R, B O8N 2 B IR A, M I DORTE K,
Ik DXL PR B RO S e ARG, 2008 AFEITIT A IX T BEAR AR AR R X A [, ) 2018 AR AR
PR A XIS, —R—ACE 18 S g0y, —RPELUFILENE. WmtiE. JbfgnEn
Hots,  AVHTEREA SRR XA AR, RIS BIHUR A B TR .

2) FANh RONLE R G v ) DX g e, 2 B DX ) A I SR T A S SRR . B X
AFMBRE S PR BIIRBAAAE LR R, BRI DA RO R, RN T 2R
MBS MR L7 AR, IR P SRA AR, e AR ST A AR s SR T P AL 5 N 55
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