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Analysis of factors affecting mountainous land surface temperature in the

summer; a case study over Mount Tai
SUN Changfeng' , KONG Fanhua"*, YIN Haiwei’, YAN Weijiao', XU Feng', REN Yijing’

1 International Institute for Earth System Sciences, Nanjing University, Nanjing 210023, China
2 School of Architecture and Urban Planning, Nanjing University, Nanjing 210093, China

Abstract. Most of the previous studies related to land surface temperature (LST) are mainly focused on the investigation of
urban heat island; however, little has been done on the mountainous area that are usually far away from cities. In this
study, using the Landsat 5 Thematic Mapper (TM) at Mount Tai, firstly, the LST was retrieved based on the Mono-window
Algorithm; and then the impacts on the LST from several factors including the topography, normalized difference moisture
index (NDMI) and normalized difference vegetation index (NDVI) were analyzed though correlation analysis; accordingly,
the regression equation between LST and topographic factors as well as NDMI was developed by stepwise regression analysis,
the variable coefficients in the regression equation were interpreted using nonstandard regression coefficient, and then the
impact of each factor on LST was quantized by partial correlation coefficient. The results show that: 1) In summer,
elevation significantly affects the LST and has a significantly negative natural logarithm correlation rather than a negative
linear correlation with it. However, the influence of slope, aspect and incident solar energy is not very significant, LST has
a weak correlation with each of them; 2) NDVI and NDMI effectively express LST in mountainous areas if water is ahsent on
surface. LST and NDVI have a negative quadratic correlation. In addition, with the increase of NDVI, the LSTs over areas
covered by dense vegetation ( NDVI>0.5) will appear a “saturation” phenomenon. Meanwhile, LST and NDMI have a

simple but stable negative linear correlation. When compared with NDVI, NDMI is more effective and more applicable at a
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large scale for the expression of LST;3) The comprehensive analysis shows that land surface moisture characteristic is the

main factor affecting the LST, and then followed by the elevation. In comparison with the impacts of these two primary

factors, those from the other factors are relatively insignificant. These results will provide important information on the

examination of the spatial pattern and mechanism of LST across mountainous areas.

Key Words:; land surface temperature ; topographic factors; NDMI; NDVI; Mount Tai
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Table 2 The final model statistic results of stepwise regression
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Variable Regression coefficients Sig. Variance inflation factor .

coefficients

H 1 Constant 49.399 419.627 0.000
1544 InElevation -3.364 -219.166 0.000 1.469 -0.735
Y5 Slope -0.010 -12.623 0.000 1.914 -0.062
1) Aspect 0.001 8.654 0.000 2.178 0.043
KA cosi 1.120 16.073 0.000 1.686 0.079

P < 0.01, R?= 0.663
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Table 3 The final model statistic results of stepwise regression

e E|RaRGAETEES o Jr Z AT VIF P HH 2 22 5
AL . I K- . . .
. Regression T R Variance Partial correlation
Variable .. Sig. . . -
coefficients inflation factor coefficients
‘# Constant 61.096 552.789 0.000
IH—Ak/K 75 H8 % NDMI -25.643 -176.882 0.000 1.870 -0.659
MK InElevation -2.003 -144.412 0.000 2.120 -0.581
eI Aspect 0.001 11.401 0.000 1.686 0.056
KBHAS A cosi 0.219 4.159 0.000 2.198 0.020
e Slope -0.001 -2.331 0.006 1.927 -0.014
P < 0.01, R*= 0.809
P A A G R B —F 0T LA S22 i DX 5 HA 3 O R -] B2 85 AH R R

FE PR R I Z e 3R [ B B K PRE , LR
Mk, HAR S H R R 5 W R GG R, MR
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LST = 61.096 — 25.643NDMI - 2.0031In( Elevation) +
0. 001 Aspect + 0.219cosi — 0.001Slope
R*= 0.809 (5)
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