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Fig.1 Location and elevation of study area
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Tab.1 LST inversion parameters

» Ly/(Wem ™2 Ly/(W-m™%
Eﬂﬂ ~T-1 -1 :L—I -1
Sr™lepm ™) St lepum ™)
2015 -09 - 07
T12.35.26 0.93 0.45 0.79
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Fig.2 Inversion results of LST in the study area
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Tab.2 Comparison of LST inversion results (°C)

WPE LST RESE f/ME ROR(E PIOE FRiEk
2015-09-07 RTESf#%:  -3.28 40.83 23.83  7.07
T12:35:26  SC #k -2.98 41.10 24.11  7.08

MZS )3 A KT 2 Bl P A R 1Y 25 [ 7%
A HEAR — B, LST A5y 19 3 X I A2 T W 58 X A g9k
BARAGEAT A X5 T 7 PR 4 850 v 1) X3, LST

WIAIXSBAR . MBI 25 2R 7, 2 PR35 1 S T 45
o34, LST B{EAH 22 0. 28 °C, i R{H 5 fR/IME
SraZE 0.27 CH 0.3 C, b2 350 7. 07 C

(a) #H5 LST

(b) Yz LST

557.08 °C X S5HF5% X MY &2 2%, S 2 FE I FE A
WG o a5 R BEIE ARG S I %
B XF L, R W] Landsat8 04 (1 LST [ i 45 R vl 5
PR
3.2 IST5EMEFHHEEXR
FIFHLLNDVI >0” () Jg vk f5 & A LST{E S
Hoph 7 52 ma P75 B 1183 ASBEAL AR5 45
FHFxF LST 25 [0 434 5 43 S AR AR 520 o [R) I
Fygdt iy 6 SRl AR 1 5 LST [ i s LG 6 &R
AL 5 LST MRS IE A& 3 FR , 23052
i 25 ) o A i O an &l 4 e o

() Y45 LST

3-1 FAIEAEmEFE LST HE=E
Fig.3 -1 Scatter plots of quantifiable influence factors and LST
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(d) YRRk A LST

(e) NDVI 5 LST

(f) NDMI 5 LST

3-2 WEAZWETS LST i =E
Fig.3 -2 Scatter plots of quantifiable influence factors and LST

(a) Mk (b) B (¢) Hem
(d) AEHIREK & (e) THh2H (f) -4
(g) NDVI (h) NDMI (i) RTE 823 5 LST

B4 ®mETFSLST Z@E5sHh
Fig.4 Influence factors and spatial distribution of LST

MIEL3 FIE 4w LA, 2528 A7 6] Je 452K 1A
T4 LST [ %5 ) oA b BAT W 28 5% 0 A AT
AL 75 LST s R R, W5 LST [h]
(0L R e e, RPIAE T 0. 4825 JLJS KKKy ND-
VI, NDMI I i) R BE 5 100 A4F 249 e K o A 4004 7
DUARRT 522, R*ASJE 0. 1, NDVI 5 NDMI ) fe (41
B0 AU A, I H NDVE B R IR RO IE{E,
NDMI g 950 KA 50, 5% 5 9 i 25 45
WH—2 FEFTA AR AR T, w5 LST ] &
BUHE LST Bty 1] B 500 56 o e 3 i B AR A 5,
BB LS 8 BRI AN, oAb
F45 LST Z [a] 3 5 B2 (9 A 5 56 2R, 7R T34 ND-
VI8 NDMI AR 25 [ 7K B2 AN T 38 I A 19 20 T
LST - Ml fi%, T e B 45 25 52

3.3 LSTHImMEE
3.3.1 E-FIEMLERL 5
#1183 AR P FE 4 2R g5 ] S LST
I FH R R0 s R A T 00, R 25 R 5k 3 Ak 4
FR o
R3 BRWEFHFENER

Tab.3 Detection results of single influence factor

BUHF (X)) @A P BEKFQ  HF(PHFIID

WK 0.458 6 0.00 1
g 0.1330 0.00 6
] 0.244 4 0.00 3
AE R K 0.063 2 0.00 7
+ e 0.037 5 0.09 8
T e 0.171 3 0.00 5
NDVI 0.302 4 0.00 2
NDMI 0.196 5 0.00 4
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Tab.4 Multiple factors affect statistical

significance of LST differences

HWMREF(X,) 1 2 3 4 5 6 7 8

Y
N N
N N N N

e 1 Fos RHEEA, 2 ROR H AL 3 3ROR NDVI; 4 2R
5 5 FIRBE 5 6 FRYili) 5 7 378 NDMI; 8 FoRAFdy [k it

M 3wl LUE h, HAB N T Q fE75 0. 00, 1M
ISR Q {H 20 0.09( >0.05) , 15 W 7E =g St IX
ISR XF LST =5 (8] 3 A 5 0 S Ak 19 52 i 5 A
BFE AR I T LG 3 Fisk 4

0NN R W -
Z < z2~<~<Z

Z
Z < <<

Z =z 2 2~
z =z =z

FILUE 845 NDVI X LST %5 8] 43 4 5 43 53 4%
LM S 25, R D i, R R B R A 1
T34 1] (NDMI | - eI 7R 5 358 1 114 e 8¢ g DU AR S A
55, R WEZ W N T W51 R E , IR
(ffpRE Sy P =0.458 6) 520 LST (125 (8] 0 Aii 5 7
SERFIES BT X P A S A i 25 e AR
— 25 HIR U NDVI(fi#g s P =0.3024) 1)
(fBS1 P=0.244 4) NDMI(f# RS P =0.196 5) |
THEER (RS P =0.171 3) SHE (FETT P =
0.1330) . AFEHRE/K XS LST B2 18] 73045 15 73 4
Tk (R MR S BA A O 55, ARSI AN AL 0. 1
3.3.2 RERMERE 5

N Tt 2K N 75 LST [ i) KR, K
1 183 ANEEHLA A B 730 645 R 5 LST Ji 58
BRI AT RN, AR AN S Frs o

x5 s¥MBEFHZEER
Tab.5 Interaction of multiple factors

ZLHHEAF (X, NX,) P(X,) P(X,) P(X,NX,) A H 2R A TLES

T HERA N IR 0.171 3 0.458 6 0.478 1 P(ANB) >max[ P(A) ,P(B)] LR it
MR N 0.171 3 0.1330 0.2399 P(ANB) >max[ P(A) ,P(B)] UL 4 5
e N Y 0.171 3 0.244 4 0.408 1 P(ANB) >max[ P(A) ,P(B) ] AL A I TR
-SRI O AR K 0.1713 0.063 2 0.233 1 P(ANB) >max[ P(A) ,P(B) ] e e i
+HEM N NDVI 0.171 3 0.302 4 0.407 9 P(ANB) >max[ P(A),P(B)] XLER LG R
LKA NNDMI 0.1713 0.196 5 0.392 1 P(ANB) >P(A) +P(B) FEL kg5
NDVIN #k 0.302 4 0.458 6 0.573 9 P(ANB) >max[ P(A) ,P(B) ] AL A I
NDVI N fE 0.302 4 0.1330 0.370 4 P(ANB) >max[ P(A) ,P(B)] presc i
NDVIN ¥ i 0.302 4 0.244 4 0.478 2 P(ANB) >max[ P(A),P(B)] poEsctid
NDVIN 4K 0.302 4 0.063 2 0.3419 P(ANB) >max[ P(A) ,P(B)] WLk P o
NDVINNDMI 0.302 4 0.196 5 0.342 3 P(ANB) >max[ P(A) ,P(B)] XL B
TR N Y RE 0.458 6 0.133 0 0.4827 P(ANB) >max[ P(A),P(B)] XL P
VR N B ) 0.458 6 0.244 4 0.710 4 P(ANB) >P(A) +P(B) LR PR
TR VAR R K i 0.458 6 0.063 2 0.490 8 P(ANB) >max[ P(A) ,P(B)] XL M
WK N NDMI 0.458 6 0.196 5 0.6332 P(ANB) >max[ P(A),P(B)] LR A 7R
e OV ) 0.133 0 0.244 4 0.369 4 P(ANB) >max[ P(A),P(B)] peE Rt
P N NDMI 0.1330 0.196 5 0.383 8 P(ANB) >P(A) +P(B) gk P e
PR AR K 0.133 0 0.063 2 0.184 1 P(ANB) >max[ P(A) ,P(B) ] XL it
3k 1] N NDMI 0.244 4 0.196 5 0.3750 P(ANB) >max[ P(A) ,P(B)] XLk M 1
o) VARSI R K 0.244 4 0.063 2 0.336 4 P(ANB) >P(A) +P(B) ALk bR
NDMI N 4 )5 K 0.196 5 0.063 2 0.290 6 P(ANB) >P(A) +P(B) L R

F 5 ATLAE i, S X LST [ 28 (] 43 A 5
I SRR AR O AR 52 21— Fh 5 9 52 0, T 2
w1 Z2 A0 RS T A 4R 9 HR2 i B3R Ot
Fo Horb RS R (MRS P =0.710 4) /Y
P RIVE I B o A A2, R U O 45 NDMI( 52 8.
fip RS P =0.633 2) gk NDVI( 52 H i A
P=0.5739) . fE5HEHRAILFEERT, 5 NDVLA]
FC, NDMI )45 HIZCR B9 W o 5 84S IR 5 19 i
BRI, BT N 7 e B A8 H G % LST 445 [a] 73
A 55 73 SRR (4 52 W 2 2 AT B ) 96 5tk g 4 9 HL
AT R S MR B N AE S AT A o WIS 3

[ FEAR AR PR E T 9SS LR /3 (0. 710 4) i
KT FAEH T 1 FE 71 (0.458 6 15 0.244 4)
A A S8 ELARIN 4 A I 45 SR o mT UK B, 45 52 0 [
FZ 18] BRI AR A A 1 PR3 ) ] R R R At o
KA, M — TR A A B INSE AR , X L2 H R
A LA BT AE

4 %

ARSCHI I Landsat8 %dfe, R H1 2 Ff L 70 ) 3t 3%
R (LST) s 5k 3104 1 WF 9T X LST, [a] if 3
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b PP 25 R (1 PR - R I 25 -5 58 LRI 25 i) o
R B 22 SR [ fE B X LST (152
AR L 153 T DU F 458

1) 77T AL B 7 o, B3 ) A0 g Hofth 7 5
LST [a] 3 52 B & (1) 7 AH DG C 3R, LST Bl NDVI i
P NDMI 3 5 DA A 359 R (358 T 25 72 B R A1
{HF B EEAEAEZE S5 S 5 LST 23 LST Fifi
W 1) BERCR BE I SE R 5 FREAR P R #
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Abstract: Revealing the spatial differentiation characteristics and influencing factors of land surface temperature
(LST) in the plateau area is of great significance for the study of local climate change. However, the existing
research merely analyzes the relationship between single factor and LST, whereas the study of the spatial
differentiation characteristics and the quantitative analysis of influencing factors of LST in the plateau area are
relatively insufficient. Taking the Sangzhuzi District of Xigaze City as an example, the authors used Landsat8
remote sensing data to invert the LST of the study area by using radiative transfer equation algorithm and the
universal single — channel algorithm. In addition, the factor detector and interaction detector in the geodetector
model were used to quantitatively detect the influence of single factor and multiple factors on LST, respectively.
The results show that, in the quantifiable factors, LST increases first and then decreases with the increase in the
degree of aspect, and there is a significant negative correlation between LST and other factors with a difference in
the descent speed. Elevation is the most important factor affecting the spatial distribution and forming the
differentiation characteristics of LST in the plateau area, followed by normalized difference vegetation index
(NDVI), aspect, normalized difference moisture index ( NDMI ), soil type, slope, and average annual
precipitation ; the spatial distribution and the formation of differentiation characteristics of LST in the plateau area
are the result of multiple factors, all of which have a synergistic enhancement effect under interactions, such as the
interaction of elevation and aspect, elevation and NDMI, and elevation and NDVI with the most significant impact.

Keywords: Landsai8; plateau region; land surface temperature ( LST) ; influence factors; geographical detector
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