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Tab.2 The validation results of the model

i ] MAE/ °C RMSE/ C R* Z¥k i J¥] MAE/ C RMSE/ °C R* ¥
2003 4£7 A 1.48 1.77 0.83 2010 4£ 7 A 1.46 1.73 0.83
2003 4£ 8 A 1.93 2.35 0.88 2010 4£ 8 A 1.10 1.21 0.83
2004 £ 7 A 1.00 1.24 0.86 2011 4£7 A 1.10 1.29 0.85
2004 4£ 8 H 1.05 1.43 0.83 2011 4£ 8 H 1.50 1.90 0.85
2005 £ 7 A 0.94 1.17 0.85 2012 4£7 H 0.94 1.19 0.84
2005 4£ 8 A 1.25 1.58 0.86 2012 4£ 8 A 1.12 1.25 0.84
2006 47 H 0.96 1.18 0.82 2013 4E7 H 0.97 1.20 0.86
2006 4 8 H 1.06 1.16 0.87 2013 4E 8 H 1.04 1.28 0.84
2007 £7 B 0.91 1.06 0.87 2014 4F7 A 1.11 1.4 0.83
2007 48 H 1.06 1.24 0.85 2014 4E 8 H 1.10 1.23 0.83
2008 47 H 1.14 1.37 0.86 2015 4F7 H 1.17 1.55 0.85
2008 4F 8 A 1.07 1.27 0.84 2015 £ 8 B 0.96 1.28 0.85
2009 47 H 1.06 1.36 0.86 2016 4£ 7 H 1.14 1.22 0.84
2009 4- 8 H 1..07 1.23 0.85 2016 4E 8 H 0.98 1.28 0.83
T R PR R B AR
MIGIESE SR B R T H B P B “
HEDURS BE 158 22 1 H 78 — AN AR 10 7K -, T 1 - £
LR 2 7E 1 C WU Uk Bh. WOy AR % K E T 20-
1.2 °C BHIE . 3 3o 30 VESS 52 0T LAAS ) , B HL 25 Ahoxe 5 .
M2 L AR LA 2 ARG 1365 A EL BB SR AR = 1]
D1 B 25 T Gy 4 B2 O TR A L 4 % . )
SR SEME PRI T 2003—2016 4F 4% 7 M 45 -,
ST RIR S B E (K 3) . S5 RRW T AR of A2F el
HOTAEAE 15 1 LR 1 JA) B, 0S80 A8 0L 1 U A 5 :
=20

SR AR 5 B2k, B WL AR ARLE T 1 3R ROR B L
H R . A b o] DUE HFE A P AR 53
B R E L LIS CHI0 COR AR, KT 15 C ke
AR 1 128 WA R, Ul BB R A L4 R T
15 °C A Hb 28 SO B 505 A 3E B R T
3RS H R0 MAE 25 1,15 °C,F 1) RMSE
W 1.44 C ., HEFH MAE K 1.53 °C,FH RMSE
N 1.92 °C, FkZEFH MAE ¥ 2.06 °C , - RMSE
H2.61 C, &Z=FH MAE 5 3.03 C, ¥ RMSE
H3.74 C, %5 b BERVTE 5 R R ASCR B AT R
FRIRZ & T fe 25 o AT G i T 48 10 1 IR A
I A 5 DL S50 R B BT WP SR 459
3.3 HEiIgESKERZENHEFLE
3.3.1 AR RGBT = o3 A FRAE

A THEAR T 2003—2016 4F 3% H T H % <

0 5 0 5 10 15 20 25 30
il }.l.': Lf. #/°C

B3 2003—2016 #EMKBESHRKBEHSE
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Fig.4 2003 —2016 summer temperature simulation results on the Loess Plateau
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Fig.6 The spatial change trend and significant change of average temperature from 2003 to 2016
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Temperature Simulation and Temporal Variation Based on
Remote Sensing Data and Random Forest Algorithm .
A Case Study in the Loess Plateau Region, China

XING Liting, LI Jing"

( College of Geographical and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: Air temperature is an integral representation of regional thermal environment and one of key factors that
cause climate change. A continuous distribution of air temperature derived by spatial interpolation or extrapolation
based on observations merely at several scattered meteorological stations cannot accurately characterize the spatial
variation of air temperature over a large area. In this paper, an improved approach to model the variation of air
temperature was exemplified by a case study in the Loess Plateau region, which used remote sensing data combined
with random forest machine learning to analyze the monthly mean air temperature from 2003 to 2016 to obtain its
continuous spatio-temporal distribution. The significances of 11 variables related to air temperature were analyzed
and the performance of the random forest model was examined. Then these 11 verified variables and random forest
model were used to simulate air temperature in the Loess Plateau from 2003 to 2016. The research found that the
average absolute error of near-surface air temperature obtained by our proposed approach was 0.91 °C, with a mean
square error 1.06 °C , exhibiting a higher accuracy; According to the simulation, in most areas of the Loess Plateau
from 2003 to 2016, the near-surface temperature had presented a slow rising trend, which is consistent with past
research. Conclusively, the air temperature simulation using remote sensing data combined with the random forest
algorithm has good applicability in the Loess Plateau region, and is of significance to the study of the law of

temperature evolution and water and heat changes in the Loess Plateau.
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