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Spatio—temporal evolution of urban heat island effect

in Nanning based on remote sensing
Ye Junfei', Wen Xiu', Lin Yitong?, Liao Guolian®
(1.Nanning Yongning Meteorological Bureau, Nanning Guangxi 530200; 2. Nanning Meteorological
Bureau, Nanning Guangxi 530022; 3. Guangxi Meteorological Observatory, Nanning Guangxi 530022)

Abstract: This paper used remote sensing data such as MODIS and TIRS to calculate the earth surface
temperature, heat field intensity, and heat island intensity in the four seasons and the day and night of
Nanning city in 2013, respectively, and studied the spatial distribution, the evolution of the four seasons,
and changes in day and night of Nanning urban heat island. The results showed that the central heat
island center of Nanning is mainly concentrated in Xixiangtang and Jiangnan areas, while in areas with
large vegetation covered, such as Xingning, Liangging, and Qingxiu District, the heat island were
relatively weak. The high temperature areas in the daytime were scattered on the north and south sides of
the city, while at night, city center had a high temperature. The intensity of heat island during the
daytime was much greater than which in the evening, and in summer, the intensity of the heat island was
strongest while in winter the heat island was the weakest.

Keywords: remote sensing; heat island effect; thermal field intensity; heat island intensity

Sl T A R T U e I BRI 2 — . kT
ACHERE AN R A A 0T B H AR, 0 ST A B
BE7 e T AR BRI AR BB A S A ST
i A v A B A BR[O
W M R B AL NS TR S B U O, 2
Sl TT AR 2 PR IR DL £ G ML 5 AR B, LT, o T 3k
A B B8 3 AT RRAE | R T A BIL ) A5 1) R ) 5 A2

75 H #7:2017-06-05

BT ARZ A BHIUR I )2 R AR 2 M IX A AE
ST A T AR B, (EUAS RISk T 10 4 DY
ARAERVE BRGNS H I, X 3 T 2K 8 1
IR R Z AR R HE TR vl mi ol A 3 G ol R
GRS 23 B B AR A — % 1 SR BRAE - i)
JH 288 SR e A ik R AT P9 30l T A B M AT 5 B A
WA Z2 SR BB S0, R 52 A5 R, ]

HEWMB . HE A RFERL ST H (41575051) ) PRI H (FERF AB16380292) il 78 S S RHIF R0 A (B2 <FF 2016M02) 3L [ ¥ B
EZER A 3R IE (1992-) 4, TR KN 2t BB TR, 323 N H IR TR W R 505 TR,
WIE1EE PRZEM (1990-) , 55, 7 PUREIN N 241, B BE TR0, 32 580 DA 35 18 8O0 FH A5



56 L5 5 A 39 &

DAHEAT K T AR bt T P8 0 v, L3 o 3 T BE AR B
F14) SO0 ¢ Ak EF [1) ) A0 5 A, SEAR TR TR 58
Dk pa Y R (G S8 B T TR A R
T RE, ANBAR LS A B T DX A LA o3 A o B R
53 1) 2 Jr A MU | PR I | AR SO X6 A B RN 1% G
FIEAATENA R, RS CA MR as, FH
MODIS %4 F1 TIRS £l , %F 2013 4/ 77 1 U 2=
BRI TR IR S R A R T T AT,
PRI AR SR 1 7 A 1 DU 2 KB 7 AR AR ARAE R 3
T A I 1) Akl 3o Tl A 2 S B R 5 A e SR I
S VN IE N

1 HARXEBREHTE

1.1 #HREXIEEE

BT AR MR A X T b P e 2 R 1
HEVE R b B X, M o0 R Pt AL Al e RS
Hby , FE o Hl i AR R, R T T A X RORAR
AT m i, 5 hdbsh 22°13'-23°33" &K
26 107°45'-108°52" , 1 AL 24 Ry 22112km?, 3% 17 # 1,
XA R 190km?, Horf 7Y ) 2R 3k A9 V0K 7 T 9
XA 43Ky g A IR 4
1.2 EREHE

WF 58 ¥ 0 4 § EOS-MODIS H K # 1% .4 &
EOS-MODIS % M 5% 1% ,1 & LANDSATS -TIRS #
B FTEE  SEAR 349 R G S B TE R R A
TEHCAY I IR] Ry - MODIS %4 : 2013 4E 3 7 6 H ;2013
£ 6 A 12 H,20134E 10 H 7 H,2013 4 12 A 1
H T 2013 4F #5240 1Y 2= A8 Ak i ik 5%, B H A
TR SRR, T A RO e R Ak Y F
5%, LANDSATS8-TIRS %4 .2013 4% 12 H 20 H , H
TR oA B S R L

2 WRFEMEE

21 MIREERE

I B B AT T AT M )2 0 TR o A R
DRI 76 SR AT A5 4 BT 0, 55 28 0 3 RS i 2F AT b
PR R A SOy )3 A B R OTRN 4y S O
A 5% TIRS 045 A1 MODIS i 7E 17 M 26 1 B2
S, T E R T ST 2013 AR T I 0 4 A
B, S5 RN T HFSE 2013 4F R T IS A DU F AR
B,

LR (T BT Sl /NS WS

T={a(1-C=D)+[ (b-1)(1-C=D)+1]T,~DT}/C (1)

1, a=-67.355351,b=0.458606 , A £ 5 & 4L,
T, ARG E Ty g5t , a3 9 5 2 Sn] LA
FARE], T, RAFEEEEE , C=te, D=(1-t)[ 1+
t(1-e)]o t FHRATIBLA e N IR R,

VARSI RP /N WS R

T=Ag+A T5—AsTs, (2)

Horpr T J& M R AR E (K), Ty A1 Ty 53931 2
MODIS 55 31 Al 32 il I (952, Ao A1 Ay 70 2440
BRI SR, AR

Ag=az Dy, (1-C3=D3;)/(D3C3=D5,Cx)—azDs (1-

Cx=D3)/(DCs-D5Cx) (3)
Ay =1 +D3/(DCs =D31Cs) +b3yDs, (1 -C3 =D3y)/
(D5C3=D31Csy) (4)
Ay =Ds/(D3Csy =D3Cx) +byDs (1 =Cz =Ds)/

<D32C31_D31C32) (5)

H ay;=-64.60363 ,a:,=—68.72575 ,b3=0.440817
by=0.473453 ,Ci=e;7;, D=[1-7;] [ 1+(1-&)7: ]

& Al m 435 2% MODIS 55 i @i (i=31,32) /0
Fb B S R B R
22 RESBRIER

TS B TR SR B A9 i THEH Y
R %2l N 2 O R0 o O 2 A N P A= i
B T T X0 DX A 7 i A v ) DX A Sy i
SR,

F TR DX 3 T A DX R A, MODIS (]
1823 18] 53 Hr 32 5 AR ME LI J2 12T 5 X R i ]
JEERYESR, RIER A 2013 4F 12 A 20 H /Y TIRS
SAGTHE L R T B AR R T T PE AL Ty A
1 5 XS BE I 5 AN S IR IR e R g it
TR A R N, X5 LA S T R AR N
SIRZENS RIERE R FE 76 R T X IR X 4%
T AE A T X BRI 5 A S VE S 3 P i 22 1 S B
23 #GEEITE

A7)0 B B A8 AT b S B S I T AR 1 K43
1, B R bn , SR 8 B R 1 10— 1k
BT — St AR AR 43 A ) ARG w8 T A IR 3 Bl B A7
R T R IR R

T_T.
Hi: i min 6
Tmax_Tmin ( )

A H S MR T B A R B R A
T, AR T MR L | T, 4 EIR X IR A R0 e
b R E | T A7 G DX ST 10 114 AT 555005 1 b 35 7L
L8



14 MIRAE, SC 0 F, MRZEMSE. JE TR Y R T T AR N I 2 R ) A 57

SR G ks, RIES%
SCHRAR B0 7 1221, 3k LA A0 0 R 4 KRl o3 Sl 7
ANEFEG(FR 1), BEAR B 3t Sz it B T B B A
KRB,

F1 RIFREERR S

PIF 9 L SR Xof 1 AR (L
R R IX >0.90
WX 0.85  0.90
B X 0.80 0.85
HRIX 075  0.80
BARRX 070  0.75
UARIRIX. 0.65  0.70
fRIRIX <0.65

24 HEBEETEHE

I iR S T A KM ST IR S kT A 5 T AR R
55 R B ORI S 2 FEARPER R
TR X A SR SRR, PR TR S R E
Ab IR G AIR X P il 25 i T

5
L=Ti—§— S, (7)
1

AP Lo R L3 1 A o0 B Xt Bz A FA I 5
JEE T, iz s 68 7 A M 2 3 HE 25 70 A Sl T 22
T, RIS MRS, IR S 2R T, DK
SIS IR AT RS2 SR 14 109 732807 12 4234
By N 4 MR (R L),

x2 ALBEERRS

I TR A of g A 12 8 [ (L
SR >5.0
Bomin g 3.0 5.0
BRE At 10 3.0
T <1.0

3 AREREITR

31 BTRBKFESAHERES

ARG TIRS ks S 5 b 2 3R 5 4 31 1) B 37 56 38
P REAR Jr AR B 1 g 7 T A I 1) KT 2 8] A
ik, AR SC RIS o3 A 5 g WY A 12 H 45 553 Hr g
T S AR

TS S EEA LTI (D E
TLAEAZE N IR 2 R R 4 & b0 oy S el
JEPIAF A, (2) #8 vt EEAE R TEVE S 3 X YT
B X, 24T X R R X KT 75 X T A K T AR
i, A EORUIE . (3)7 IR AR S
N IR I R I /N IEZTDRER T B 7/ S N R -
XA, X 5 FH B 3 G0 SR SR ST 55
B4 R AH ]

32 BERMEM/GHHETH

XF 8 5t MODIS SR 1737 0 B H 5 15 30 1)
BTV R B A S A R AE (B )

(1) U 2= 1 R RN W A AE IR T P R4
()UK E | F T IR (A T
M B R W i R R A A A AR ) | R SR

o

tl\

|

() WBR BT, B T T Y e IR X R 55
(G R A N [ e S R VI RV

()2 oA FOR T, F R B T AR S K8 1) T
JEEAI T PG AR IR, 15 WA o 3K 2 P T AR S IR AT 114 A
BB 6 AR, B R B RO E AR RN
33 BRRMERBEETH

XF 8 5t MODIS 4 A7 S s B H 5, DL AR
Rk 2R Sy 5 WL ¢ R T T AR T AR Y AR AR .
2013 4F T T A K R A S KB LLE L 5L,
5 A AL o, 7R AR B RIS X T
Ul 74km?, T Bk 2 0 R S XY T BLGR B T
154km?, Bk 2R3 5 T RBUE K T &2 HE] TR %, M
7o A S0 55 A0 X, LT AR 22 S AN ) R R AR T
Ht,

P A LS SR 3 TR,

3 T LA R ERR R “S i mE TT
(1 PR R Bk 7 35 e, (AT T R i 2 5
10°L)_E (s B0 4 o 4 B0 R AT VR 40 40 Hr L 45 1
DI EE L8,

(DHMNBR AR R T R A 58 B
BRTWEAARE E AT WEL T 5
I AT RRIG TR T E R E
PIASZE 0 B T AR I, RO AS 2 AL B
SR

()R o 2R o B R R, &
T30 5 5 B /N BRI R R

(3) 38 P T 25 5 30T U 2 A AL (A A



58

L5 5 A 39 &

x3 2013 FEBMTHARBETLER

7] WARRR 2 /K W2 /K TR B e R AR AR
E=HEPN 6.690613 4.070556 22° 47’ 32.55" N, 108° 17 30.98" E
HERG 1.680207 0.484955 22° 49’ 23.94" N, 108° 17’ 4374" E
CESEPN 10.050903 7.801483 22° 50" 38.25" N, 108° 19’ 5249" E
S 3.248047 1.675782 22° 49' 346" N, 108° 17' 30.52" E
[EHEPS 7.274109 4.167724 22° 47" 3624" N, 108° 17’ 6.63" E
& a4 2.631988 2.284362 22° 47' 5095" N, 108° 18’ 10.32" E
K EEPN 4.818115 2.861145 22° 52’ 1.29" N, 108° 18’ 36.82" E
IR 3.750122 1.59018 22° 47' 5143" N, 108° 17’ 48.15" E
4 éﬁﬁ? (3] Eumese, sRAARL, sMBH, 4. 1 IR #4585 200 % ik

AR SO P T SRS T 114 e 2 R A v T T A
RONE, VLR O FER S Hraie

(DMIE A L B A 38 s B
P 2 IEIX SR X, 2% T X RIRIX RS 75 Xl T A
KB E ABA I PR ARA
R /N INCER N AN TR iR T )
P8 B A X B 0 3t DR P IR, K P T 2R T R
8 iR BE AR T P R IR , B A

OO FER EF BT R AT
oA R AR RIS AT A A B, R
Hh s B R I o T i o | A 2R R 5 R /DN B R
HEET,

G B, 7 T A e il DXk R 23
BT i p AL B, IR P T L R T IX
SPNEALRT S BTN L

B &3k

(1] &5, JR2, A5, & Wi & R o o g
[J]. EEAEE, 2009, (4): 100-105.

(2] BREE, BUME, FESWE, 5. Sl fh kAR v dn T
SR S T8 AR B B 23 R AE—— DL T T o ()] B
4, 2012, 32(2): 622-631.

ML K s Tl #s 5 [J]. AEAS 2 4,2009,29 (7). 3995-
4004.

[4] IhAPH, BRFTE, 228M, S5, TRIITIT I 2 5 B AR AE 4y
Hr B i 5 AL ()] 40058 5 R A ,2007,28 (S1) : 89—
91.

[5] BRmite, D2 i, Bk = A i e & S5 4y
Mr[J] 500985 B ,2011,32(1) :23-25.

(6] LV, 26T, dKa R JHR LTI 3ak Ti7 44 5% 200 (1 8 7 A8
TREFHE 3BT (D] 058 5 0%, 2009,30 (2):26-30.
[7] FHARE. 3T 50a AeAE MR TIT IR 55 KM AR RFAE SR B 3L
NEREWE [ ]9 5 % ,2007, 28 (4):20-25.

[8] ZFREL. PHIR TS 0N KL R AW [1]. 40
JE5 8 ,2013, 34 (1):34-36.

(9] ¥, EWRz, ZMpMg, . W0 #GE 200 iF 73 3t J
[J]. KL 5H®E%M, 2013, 29(2): 101-106

[10] ¥ %58, Li-Wenjuan, Zhang—Minghua, %%. ¥.%i 5k
RS AT ik (1], B R P EE R, 2003, 56
(2):37-43

[11] ZEr My, FEakge, W3, MODISEUE Hb 3% 5 B 5 3 4
BP0 IDL S [J). M 525 s FAE B,
2006, 29(3): 114-117

[12] mlde, XI5k, XUFRAR, A5 3077 Hh 2 $OF 5 3 Ik
W4 BR A R [T]. AR, 2011, 39(1):.
95-101.



