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Fig. 1 Location of study area and meteorological stations
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Tab.1 Sample data set for modeling temperature correction

Latitude Longitude Altitude
Meteorological stations (e N) (oK) m Measured monthly Retrieved instantaneous
mean temperature /C temperature /°C
33.998 107. 811 3378 1.7 8.82
2 34.000 107.816 2 767 4.7 11.56
3 34.013 107.833 2 253 5.9 19.02
1 34.004 107.815 3213 2.8 14.3
34.004 107.755 1 273 13.6 18.21
34.083 107.683 857 12.9 20.35
34.067 107. 467 1510 10.1 21.61
33.884 107. 409 2329 6.5 14.14
33.969 107.299 2 000 7.4 16.36
33.872 107.455 1 988 8.3 16.82
33.817 107.517 1232 11.7 18.64
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IOZ(TI—Tg T,-T, T, -T, T, - T, )/ (100 m) 0.51 °C/( 100 m) 2014
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0.57 C /(100 m) 0.54 C /(100 m) 2014
. 0.59 °C/( 100 m) 0.55 °C/
. ” . (100 m) ; 2013 0.61 °C /(100
, R m) 0.53 C /(100 m) 2014 0.63
g C /(100 m) 0.53 °C /(100 m) ;
p 2013 0.38 °C/( 100
. y = 0.9399x - 7.4321 m) 0.45 °C/( 100 m) 2014 0.41
. . e °C /(100 m) 0.45 °C /(100 m) ;
’ 8 ; 10 11 12 13 14 15 16 17 18 19 20 21 22
BB /T 0 11— 2
) 4
Fig. 2 Correction model of temperature 5—10 6—8
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Tab.2  Temperature lapse rate in the south and north slopes
T, T, T of Taibai Mountain /€ /(100 m)
2013 2013 2014 2014
Ts T, Ty 1 0.33 0.44 0.38 0.45
2 0.38 0.42 0.33 0.38
3 T, 3x3
Fig. 3 Neighborhood notation cell position 3 0.36 0.4 0.58 0.36
4 0.57 0.57 0.54 0.55
2 5 0.58 0.52 0.63 0.54
6 0.59 0.49 0.62 0.53
21 7 0.54 0.49 0.68 0.54
8 0.70 0. 60 0.59 0.53
11 17 9 0.55 0.51 0.47 0.45
32 10 0.53 0.50 0.48 0.46
11 0.48 0.52 0.47 0.52
2013 1 2014 12 i 12 0.44 0.50 0.46 0.51
( 2) 0.515 0.57 0.54 0.59 0.55
C /(100 m) 0.505 °C /(100 m) . 0-61 0.53 0.63 0.53
0.52 0.51 0.47 0.48
. SPSS 0.38 0.45 0.41 0.45
Pearson 0.52 0.51 0.51 0.50
0.814 0.754  0.01

o

. 2013 2014
2013 0.52 C/

2.2 Landsat 8 TIRS

ENVI5. 1 Landsat 8

2
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Fig. 6 Temperature lapse rates in micro-scale based on temperature/°C
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Fig. 5 Land surface temperature histograph
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o ENVI5. 0 DEM o
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(100 m) 0.541 C/( 100 m)

0.617 °C /(100 m) -

N o

0. 913 °C/( 100 m)
(100 m)

0.471 C/
0.755 C/( 100 m) .

o

3
Tab.3 Classification criteria for sunny and shady slopes and different altitude
Aspect
Angle range /° Altitude region Elevation range /m
0° 67° ; (292 360 590 1 500
(67 158) (1500 3000
158 292 (3000 3760
3
1)
0.515 °C/( 100 m) 0.505 °C/( 100 m); 10
0.505 C/( 100 m) 0. 480
CH100 m) o -
2) Landsat 8 TIRS
band 10
99% 10
0.562 °C/( 100 m) 0.611 C/

(100 m) 0.502 °C /(100 m) .

Landsat 8

Landsat 8

~ N

0.913 °C/( 100 m) .
0.471 °C/( 100 m) .0.755 °C/( 100 m) .

0.515 °C/( 100 m) .0.541 °C/( 100 m) .
0.617 °C /(100 m) .
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Temperature Lapse Rates in the Taibai Mountain Based on
Meteorological Data and Remote Sensing Image

ZHAI Danping BAI Hongying FENG Haipeng HE Hong

( College of Urban and Environmental Science Northwest University Xi’ an 710127 Shaanxi China)

Abstract: Based on DEM and records of daily average temperature in the period of 2013 to 2014 from 11 meteoro—
logical stations in the Mt. Taibai Western China we calculated the temperature lapse rate at different time scales on
the southern and northern slopes of the Mt. Taibai including monthly seasonally and annually. Also we obtained
the temperature lapse rate at a grid—cell level and analyzed its distribution characteristics by a custom neighborhoods
difference operation since land surface temperature was retrieved from Landsat 8 images in Mt. Taibai by the meth—
od of radioactive transfer equation. Results showed that 1) Average annual temperature lapse rate calculated by
measured data on the northern slope is 0.515 °C/( 100 m) while on the southern slope is 0. 505 °C /( 100 m) .

The temperature lapse rate in spring and summer both of which on the northern slope are larger than that on the
southern slope on the contrary to winter is sharper than in autumn and winter. 2) The radioactive transfer equation
method for Landsat 8 TIRS band 10 to retrieve land surface temperature have a high confidence and get the temper—
ature lapse rate for 0. 611 “C/( 100 m) on the northern slope in October 0.502 °C/( 100 m) on the southern
slope. 3) The temperature lapse rate shows a high value strip in the vicinity of the ridge and valley. Effects of alti—
tude on the vertical variation of air temperature is more significant than that of aspect. Temperature lapse rate is 0.

91 C /(100 m) in the high altitude areas 0.47 C/( 100 m) in the middle altitude zones and 0.75 °C/( 100 m)

in the low altitude areas. Temperature lapse rate effected by aspect gradually becomes stronger from shady to sunny

slope.

Key words: Mt. Taibai; radioactive transfer equation; neighborhoods difference operation; temperature lapse rate



