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ABSTRACT

This paper aimed to identify main factors of community characters, which have an effect
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on the land surface temperature(LST) change and estimate the impacting coefficient (ratio)
of factors in a significant level of statistics. Chungcheongbuk—do province was selected
and then partitioned into city and county areas for the sake of convenience of modeling.

LST time series data and the community character data were developed based on Terra
Satellite MODIS data and collected from the National Statistical Office, respectively. By
the cause and effect relationship between community characters and LST, regression
coefficients were estimated using a penal model. In a panel modeling, LST and community
characters were used as a dependent variable and explanatory variables, respectively.

Panel modeling analysis was carried out using statistical package STATA14 and one—way
fixed effect model was selected as the most suitable model to evaluate the regression

coefficients in the study area. The impacting ratio of LST change by any explanatory
variable derived from the regression coefficients of the panel model fixed. Impacting ratios
for industrial areas, elevation x building, energy usage, average window speed, non—urban

management area, agricultural, nature and environmental conservation, average precipitation
were 3.746, 2.856, 2.742, 0.553, 0.102, 0.071 and 0.003, respectively.

KEYWORDS - Fixed Effect Regression, Impacting Factor, Community Character, Land
Surface Temperature, Panel Data Analysis, MODIS
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TABLE 2. Statistic of Community LST(TC)

Cheong  Chung Je Bo Ok Yeong Jeungpyeo  Jin Goe Eum Dan

ju ju cheon eun cheon  dong ng cheon san seong  yang

Mean 26.68 27.81  26.41 26.96 2544 2519 28.19 2738 27172 2691 26.88

Std. 1.11 0.98 1.33 0.84 0.92 0.89 0.82 1.07 0.72 0.65 0.97

Max. 28.28 29.16 2855 28.09 26.87  26.62 29.33 28.99 2883 2812  28.29

Min. 25.20 26.04 2488 2547 2433 2357 26.78 2562 2662 2595  25.39
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TABLE 3. Variables used in panel data analysis

[tem Variable Content Unit Source
name
Depgndem LST Average of land surface temperature © LP DAAC
variable (Aug.~Sept.)
Mana Area of management
g (Manage/Non—urban)
Area of agriculture
Agro .
Land (Agriculture/Non—urban)
- m KOSIS
use Natur Area of nature conservation
(Nature Conservation/Non—urban)
Independent Area of industry
variable Facto (Industry/Urban)
Econgmlc Elect Average of electricity used MWh KEPCO
social (Aug.~Sept.)
Precip Average precipitation(Aug.~Sept.) mm .
- ; - Statistics K
Nature Wind Mean wind velocity(Aug.~Sept.) m/s aistics forea
meteorological Dem+Bld Mean of digital elevation model National spatial

X Area of Building

information portal

H g AYwlFEe] Hd BARAEAS (VIF)
= 2.260]3 7FE =& VIFE vHEA] A Y
3} sgA oA 242F 5633 4.100130) 3
2 9l el ALs] G AT A=) 7)1 gk

T2 wl¢ eHgAel 1.10~2.97 =0Tt
ol & HFE ARG AYRlrE F4
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TABLE 4. Chow test

LSDV 23S AAZ 3 Chow @AAAH=
E 48 o], =2 Fo5F 0.0000.= AF7F
AL 717k e HuisE shus X3k
% R vl ARFEAY MAIEA L]
?—3— x3her =, JiAIgE ARk 1w

FAGHREo] B} A HFHO

M AHE o] gste] Azt
7 A

al

u r.iE =

F—value Prob>F

Difference between individuals F(10, 92)=49.10 0.0000
Difference between year F(10, 92)=9.45 0.0000
Total difference F(20, 92)=31.61 0.0000

TABLE 5. LM test for random effects

One—way individual random effect model

One—way time random effect mode

Variance Std. Variance Std.
LST 1.634 1.278 1.634 1.278
e 0.300 0.548 0.164 0.405
u 0.243 0.493 0.212 0.460
22(1) 256.98 69.70
Proby ;2 0.0000 0.0000
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TABLE 6. Hausman test

(LST) Fixed effect model Coef. (A) Random effect model Coef. (B) (A-B) Std.
Manag —-0.030 -0.032 0.001 0.001
Agro -0.093 -0.089 —-0.004 0.002
Natur —0.045 —-0.047 0.002 0.001
Facto 1.224 1.109 0.116 0.075
Elect —2.289 -2.150 -0.138 0.061
Precip -0.003 -0.002 -0.001 0.001
Wind —-0.296 —-0.509 0.213 0.079
DEM=BId —2.383 —2.561 0.179 0.070
() 14.16
Proby x? 0.0146
TABLE 7. One—way fixed effect model(using DW statistics)
One—way individual One—way time
(LST) fixed effect model fixed effect model
Coef. Std. err. t Pt Coef. Std. err. t Pt
Manag -0.102 0.029 —-3.550 0.001 —-0.208 0.375 —0.550 0.582
Agro -0.085 0.019 —4.45 0.000 -0.181 0.640 —-0.280 0.778
Natur -0.071 0.007 -10.28 0.000 0.019 0.209 0.090 0.927
Facto —-3.746 1.048 -3.57 0.001 —-2.062 1.605 —1.280 0.202
Elect —2.742 0.588 —4.67 0.000 —-3.962 8.311 —0.480 0.635
Precip —0.003 0.001 -3.66 0.000 0.000 0.001 0.160 0.871
Wind —0.553 0.395 -1.40 0.165 —-1.768 0.559 -3.170 0.002
DEM+BId —2.856 0.710 -4.02 0.000 —14.05 8.450 —1.660 0.100
_cons 32.37 0.550 58.85 0.000 34.62 10.64 3.25 0.002
sigma_u(a, ) 0.930 1.372
sigma_e(a, ) 0.475 1.013
tho o2/ (o2 +0?) 0.793 0.647
within 0.791 within 0.162
7 between 0.027 between 0.355
overall 0.411 overall 0.193
F(9, 453) 23.91 211
Prob > F 0.0000 0.0313
FOFES 0.0000% AVl JZHow 5 PeR0I J|AE A
A AR @32 diFto] AlZE 7] Apol= <l HAEAO 7 Z8 11/ A2 HiF ATHL
sfef e o AR we AW cop opa g Am R4S B AT
o AT ST R AHELAE gy aagasege) R Ages
welsith Ak o, A A SRR qgmens wmaxele Belxol (Manag),
239 LM 473 A3t o —SAEE 256.98°1  seginel (Agro), Al - TRAA (Natur) 9]

I FEE 000002 FARIHEe] 77
el Ao nAdEde SEEY ¥ 2y ¥

T a
5 Abgol FRsshk

S7tell whet FRashe Ao UERtom, T
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