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Analysis on Factors Influencing Surface Temperature of Airport

Runways Based on Grey Correlation Method

LE Shaobin
(Shanghai Hongqiao International Airport Co., Ltd., Shanghai 200335, China)

Abstract: The primary factors influencing the surface temperature of airport runways are analyzed and the impact level
of each factor on the temperature change is clarified in order to provide a basis for the establishment of temperature
prediction model. Selecting the hourly temperature data of 15 complete natural days in March 2023 at the east runway
of Shanghai Honggiao Airport as the reference sequence, the grey relational analysis is adopted to conduct the sensitivity
analysis on meteorological factors such as average temperature, solar radiation, average wind speed and rainfall. The
correlation degrees of each factor are obtained through dimensionless processing and calculation of correlation
coefficients. The average temperature has the highest correlation, followed by the average wind speed, solar radiation
and rainfall. The variation trends of air temperature and pavement temperature are highly consistent. Wind speed shows
a negative correlation feature. Solar radiation has a significant periodic impact. Rainfall is highly random but has a
significant effect on short-term temperature changes. The conclusion shows that the air temperature is the dominant
factor affecting runway surface temperature, and the wind speed and solar radiation are important auxiliary factors.
Rainfall has a significant impact in specific situations. The coupling effect of multiple factors should be
comprehensively considered in the prediction model.

Keywords: airport engineering; pavement temperature; grey relational analysis; meteorological factor; sensitivity analysis

S 2A
2

UIRZBENTIRITYE
IR R A T B 2 —

HL 37 18 1 I 3 A1 15 D0 AE AR5

T

=74
7

AT

Wi AR, 2 RIEAL I H W s 17 2% 4

i [K) 28

P55 I PR R AT S TE R E s Pl RaE
B AT XA 0 Al it , SR R e o &
BORHLAE AT R A LR R G S, il B R 5 = B
18 2 THT 96 R 45 UK, 2 A R B 3 3 AT 5 i 2 T Y
FESE 7, SR RAL o i O A XURS: o TR, HERR 20 A

FEEHA: 2026-03-09
EZ /N : FEO977—), B, ML, E5FIn, NENHR
it EIEBEIE,

RZ, [ A A E A BT 58 BB UL 5 5 00 2 3l 1 5
X T8 T S A LR AT T AR
LRV L T NI Y3 R S o - B R A B /B R B 8
LB EICFEHS, AR N 3R 2oL
LB BB BAAE SRR BIE AR A R MR
TE F14 4 S S5 23 LA R 0 T 3 T P A B R 45 AR R TR
PR 2 Bl AR I R AU, E AR 2 R L
R PR S 2 XU A e R 2. R 2 A JE

52
o

=2
o

+ 50 -



2026 4155 8 #1

RS R TR & XBRR AL 3038 K d iR L% e B & AT

IFEA 5%

AR SCWEFE X G2 Ry L 36 WL A BIL ) 7R el a8 B AT 3 T, A
B Ik Be N LSS R IR 3 AR A e 2R P2
BOHEADRIFARE , i A] R IR 1 2 e I S dl £ 2
UGB I A% i R R A SR 2K
SRIR I M BT X AN R R R T, AR IR R A
AR RRRE B T 5 AR A REAT RE L A, R B g A
RBRFETHA . FIE R AR R AR L, R—
PER R i i) DLSE PR el i RoR s AR B
WEFE W, 22 DX B 5 20 M7 2 48 1 it JEE O00HS € )
HEEIRARTT, IV N A% 5 0 PR 20T T TR i EE A AH O
R JE BEAT 70 B, BAAR 22 52 Wi TR 2% Fb fy g i 32 0000 A6
T rp B O E RS R A 2R

NI, 7R SOR F K SR 3K 38 0 B O 72 5 T [A]
RP O W PR KA R . A SCH LR
HUYT AT BE S e X B I 2% R AR AR I R O
BEURA: 3 BT Ak PRAS A [ 52w DY) 3R RO AR, A E
TR A 2, O b A e T R T I JRE T N0 A A i 3t
BEAilt

1 EMEE

SMEREE

SRR R R RO R R A A 1 X
i K FHAR SRS P K A N IR R A
WL 37 #1835 T 55 30 M 3 23 ORI i, O I 2 2R
PR DA B AR G 0 TR 2 B TR JE T
Tk JBE o ORI AR S T TR R R B T ORI, KB
R S A DA T A A ) T R R, LR A
LA W) 2 TH L R WL A o O B e S i e i 22
R T TR 5 [N 2% 45 R SR AR ) T AL B
B I [ P T 1A A R R B e A 2 SR A
TE L TE R AT, B R AR L KU 2% LA R T
TE SR THT R BN A« A0 A A R B U B
FORH I AR, Rt it B A A FLAT B AR T
S 24 XL ) 39 R 2 ol B I AR ER e, PR A ST e
AR R T g% R T A IR o AR R X L T R T
JE B R BAE Z2 D5 T - B, R = R T
B IR Az )= S DI /0N 1 38 17 K PH 56 5 BE
WA, BB TR R R L 5 L, R AR R R
I JRE I A, T R T B T TR A R A R S DT
S ) 0T R T 5 i, FRUIR A LI R T A FR K 2%
7 7B LI 2R T B DR R 5 M R PR
N PRER T T e B0 R T BE RS K 51 R B B

2

1.1

1.2 MEEE

P IS 2 W) DR 3R DA 3 T AR B ) R B,
TSR R R R R A BRE R I R R
S AR S 5 A A RS S A0 A R B R S
B R 1A X T K B e S 4 I W RE T, R Y L
T O~To T A4 0 18 2% v B 557 AR K H) A
S5 30 8 55 A () O E T A AR A S i 2 L,
ok S e 03 2 T AR O RE T o AR BRI R R A
TR R RN ) ) B 2 — B T B AR
PR AE AN 223 FH 78 I O A ik JBE A0 O s Y R
PR BR AR i 2 ) T TRT A R il JEE 2 A B R, A S
WFFEAG G AR A R 5 S ORI R O
SR AR I RE B RE AT Bt PR A A0 R B O 7
14 F R 3 I RE 2 T B, R IR T BT
SEIAIEIRAE 1 m J5EE B APRE R it 25 O 1 K
1 hod s R, R A IR M AL B R A
0 T8 AT DL B R SR T L $R A R R

I
2 HmEREHBMEST

Ik B K BRE
G55 A ST B B EUE AT AR 52 e R i
SR 3 B 32 S B 24 AR R B 6 A i L1 34 X
LT i A AR AR R AE X g BRI R
RE A8 o R AL ST I BN #0183 11 5 A1t BR B8 22 18]
Y RSS2 o X T T TR ORE A K L 25 2 R R
WYIVESHE NN R, B T AR A58
BN AR /)N, Bk = 5 2 T il R (R 2D DT I A 3l 2
0 AR, A SR A YRR A S IR 23 A
B R FH R A8, DG IR 1k X 52 Wil PR R R AT 0 T
TR AGFEHK 1 (grey relational analysis ) J& K {6 R Gt Hig
A ARy, R R e gt BTN T2
PR R U A 23 A 5 RPN G S R B RS
g3t O 22— T 00 B &R G b oA [R) 52 e 1A
RN HTTE RGN AR R . K8 CHR L RE A B 5T
Z AR Z 0] IR B, H 3 2 AR R AR 5 e 51 it
LY JUARTIEE IR AR AL AR J32 0 I PO R 2 75 X, i 2k
AFALLFR B2 B R, A R 471 G K R B2 B i, e 2
SRS R OCIR A3 B 1 T SEAD BRANE
211 BISEFIIS L F

27 7 9 2 S W R AT N R AR B 51, N RE %
FAE ZR G A 72 A e, A 3 38 BRI 5 P it
JEBARNE RS F I o X H ¥ 9 2 R 0 2R Ge AT Y

2.1

« 51 -



IF LA 5% %

RS R TR & XBRIR WAL 3038 K IR LR e B & AT

2026 475 8 1

DK 2R A1 R 7 91, B B R AT DG I B 4 A i LR
G, A SCHR A ZNEE RS0 Tm K B4R S 5 Qs TR
o P E R w DU
212 HEANTERNLALIE

5 2R B 3 90 o DA 45 21 B0 344, 45 2108
(2 2% FE 91 X, Rk L4 X B

X =

213 HHEHREBXEKRY

R A JCHR AR B AT 3 ok 22 4 5 0 Ly 4 it 2
Z[E] Y 22 S B0 AT FRAE , R AT AR 4 2 5 7 91 5 4
PP S AE 25 FEAS AR Y 2508, A =X (2) BT 3153 4%
XL R 5SF P IITR RKE 6, 1.
min‘XO —X,;|+p X max‘Xo —X,;|

| X, - X,| + p X max| X, - X|

AP p o HEREC A [0, 1] 216, 73 Pk R AR
(ECBR/IN , TH B BT A Y DG TR B 22 S B ] 8, ] DA UL
Hu B R RS AR
214 RIBFIIEIXEKE

2 (2) T35 B 1Y K 6 K R B v T 2% 7
G 5 %X LR AR D REA S ERYSCIRRREE . th T
B REAS R0 N Y IR R RO B L L T
AR LCE ST B, PRI 26 %6 L6 S0 78 T A FEAS i B
()R 8 SR Z RO R, LLRAEIZ AT L 91 % & 42
RS2 R o
22 HBRSW

it Y T A WL 2R B A A% SR S
T3 JEE , DL/N IR Sy BAS7 i A 2023 4F 3 H 0 T8 3 18T it
FERAEH 15 588 B AR HBURIE A 2% 741 . R
G35 38 o RO 3 R AR L (European Centre
for Medium—Range Weather Forecasts , ECMWF) A TFX
SRR B 5 TR A2 Hr 2 sk AU Hi s (ERAS)
I A (R R AT B R A R AL 3 S0 BOHE X R Y 5
BARAE X P A . AR (2) #E AT o ML b 3
B 4 P B AR (3) 118 K (0, 56156 280, I A
Bs w0k, BRI ERR , o T WA B & R

(1)

e[ et

6, = (2)

SRR RE A R R A0 FEA TR . A5 3 45 5 i [
ES QI AUE S
F1 RKEBXESTER
SN AR KRS BRI PR
KU 0.985 3 09133 0.884 6 0.958 2

F 3 1Al AP 249 X 2% T il A 5 )
JEE HRe R, X PR O L R - 0T M AR S RO AR A A

I} 220 2 A2 36 AR5 BRI o DX X 0 1 2 T
i 5 Wi R TEE R X A, T DR A XU 2 52 i) 4 3
FAT -5 25 AT AR, 23 I 3 R i Bl R T AR R
872 A, DT 52 W 0 2 THT il o K BH 8 A 1 Oy i
B 11 L PR O HU A DG AR AR, R
S H 1] K JoH A S o 0 18 5% v i 38 28 1 2 Wi 7 B
R B IE) AN A AE A BH B 5 T o o T P R A 0 B 2
R 7R AR SN Al = S

PE— 20 % Ttk A AL 3RS B L9 5 2%
G AR BEAT XS LE o0 A o P 13RI, /NS 2 <l Xk
FP 915 225 Fr 5 i ZE AR RLREAR vy, 55 K €8 0 B 4L
HEE MW A . hE 2 &3, KA &5 H
i P R B Ak 9 A AR H T LA W 2 25 P A Y
il 2 KA, HE— 20 B T 0 38 2% T I 32 A ok R
F1% T B e K PR S i o BT 3 SR S B XU X
Fere o it 2k 5 2% 1 9 it 2 g v v AR e HAZ L B
—JE MRS M 8T 2 X X L 41 e /D B i 2
R AN IR B T REAR N Y f KA, FE AT A M 5
PR B WA . 6 4 S BT, T R A AR 5 1 B AL
P, L S0 R I 2 60 0 308 4 T il 2 3 A KR T 5
T8 IR A SEIR 3 A i R DA 28 A P T £ 0 A Ak B A
-, RO B 2 I R AR T A AR

2.5

— IEHRE
— = /NP RR

2.0

0 60 120 180

i 1] /h
N EHSRBESE@RERFFIITLE

240 300 360

. — TR
—— KSR,

el BN 3
vof ol R 8l
240 300

180
i 5] /h

E2 APRIESHE 5 ER R SR b
3 & it

AR SCHR PR T 52 0 BIL 375 0 1 2 T EE B A0 A PR R
VAR PR PR 3R i a8 S BB e B ) W 4% TR

« 52 .



2026 4155 8 #1

RS R TR & XBRR AL 3038 K d iR L% e B & AT

IFEA 5%

2.5
T
2.0 | — . — PR
B 1.5
~
o
1.0
.
0.5 i
El
0 60 120 180 240 300 360
I 18] /h
B3 FHXESEmERERFIIITEE
60f
— JERE
50F —— AN i
:
ot ﬂ
I t
~
30} !
20} f!
1!
10} i
PP ::H é
0 60 120 180 240 300 360
¥ 1) /h

B4 BRESEERERFTIXL

R A2 TR 258

(1) P20l 15 18 T I A W A AR S, i
T 9l R A T2 AR A 2R

(2) K B 4 5 e BT ol U 9 5 e 7 A B e A
R R R o 0 1 3t P 0 2 B AR OR A5

(3) -5 XU 5 0 T 2 T I 2 A AL B AH S
IR 722 Al ] R 05 2502 ) R K, o 3 R T RO R
ROR KL 5

(4) P T 52 0 DR 2R A B ML P A (ELTE 2 A e T
R X S 2 T it B 2 A S S O, O LA T A 7Y
Y S 5 AN 220 W 3 T 140 52 R 2R

e B AR, AR SO (8 R HK 23 B 2 AR Ak
PRGN R R TT, i AR ok — 20 i A0 T8 T A A S L
S5 RA R R B PR 5 AR 25 55 P S DR Rk B A 1
T HE B S0 o I SEBIE 5 ) &5 45 AN [R) T8 T 45 R

RS0 I 7 i o 03, BE— 28 73 i N R IR R
SRR R A AR L o

Bk :

[1] BEEM, XA, A%, 45 WL K R I H R R EE 200 (T, [F)
BERFF W CHRPEF M) ,2022,50(8) : 1171-1179.

T, R HE, RE R, A AR IR B - T TR Y 2 AR AR AE )],
Rz R 2 i (A ARBRE ) L 2023 ,43(2) : 16-25.

B, XA, B2 33 BH . AL 37 7K U TS #5E 3 T R B 37 BB A 4D
FE[T]. R 24 (A SR FF2E ) , 2020, 48(6) : 815-822.

T AR TR0 L A 2 AL L B A R SR (D). v
B4, 2019,32(4) :92-100.

XUPE Z2 55 UG IR 2 I T I T UL 5 W 43 T 1. 2 I 32
B ,2018,35(7) : 35-41.

AT UG, BRI, F0 8 . 56 T 0000 35 BE 1) ML 3730 10 3R B N g 5% i
DA 2 A 3BT (). T AR I, 2017 ,37(4) : 38-41.

PNSEEE T 2 A A S LR L TR A A TR AR
2016,38(3) :523-530.

[2]
[3]
[4]
[5]
[6]
[7]
[8] Qin Y.Pavement surface temperature modeling under various weather
conditions|J]. Energy and Buildings, 2015, 102: 104-113.

[9] Islam M R, Ahsan S, Tarefder R A.Modeling temperature profile of
hot—mix asphalt in flexible pavement[J]. Int J] Pavement ResTechnol,
2015, 8(1): 47.

[10] Qin Y, Hiller J E. Ways of formulating wind speed in heat convection
significantly influencing pavement temperature prediction[J]. Heat
Mass Transf, 2013, 49(5): 745-752.

[11] Zhang X, Pang J, Li L. Estimation of land surface temperature under
cloudy skies using combined diurnal solar radiation and surface
temperature evolution[J]. Remote Sensing, 2015, 7(1): 905-921.
BT, B THRDRA ) B S B0 R EE 5 5D 4 e K
e CARFLAM) L 2017,37(5) 1 18-25.

Gui J, Carlson J, Phelan P E, et al. Impact of pavement thickness on

surface diurna[J].1. J Green Building, 2007, 2(2): 121-130.

[12]
[13]
[14] Deng J L. Introduction to grey system Theory[J]. The Journal of Grey
System, 1989, 1(1): 1-24.

X JECWEE 3 T ] (8 DR IG 43 BT AR B e HC R IR 0], B e TR
I 552, 2008 ,28(5) : 123-128.

SR X 0 R G 3R M R M. bt Bl
Ji#t, 2012.

XSS e KA B FE RN M. i« AR PR R 2 Hh R, 2002.

[15]

[16]

[17]

+ 53 .



