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Abstract

Timely and reliable nighttime light data (NTL) derived by remote sensing satellite is closely re-
lated to social-economic life, and thus the study about the correlation information between NTL
and socio-economic (e.g., population and gross domestic product (GDP)) is very crucial for pre-
dicting and revising the hysteretic and incorrect census data of socio-economy. However, at
present, the related research in China is extremely rare. In view of this, in this paper, the DMSP-
OLS Nighttime Lights (DMSP/OLS NTL) data of China between 1992 and 2012 were implemented
to reveal the correlation information between NTL and socio-economic data from multiple pers-
pectives (including space and time). Moreover, a systematic correction methods was developed to
improve DMSP/OLS NTL data, which can remove the influence of water and gas flare, diminish
blooming phenomenon, and make DMSP-OLS NTL data without onboard calibration become more
continuous and comparable. The experiment in this paper revealed that the strong correlation
between the socio-economic data (including GDP and population) and NTL. Furthermore, the de-
tailed correlation and linear model was presented, which showed great potential for revising and
predicting the census data of China.
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Figure 1. The nighttime light images of the typical cities in 2010
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Table 1. The correlation and coefficients of the fitting line between GDP and SOL at the temporal scale

2 1. BTERE E—4Zi™H GDP 5 SOL & & R B R EX MR

Wl 0 2 Bl AR R?

b —-32.43 0.1 0.773
kg -24.01 0.1 0.798
Il -18.6 0.11 0.812
I —26.4 0.27 0.356
B -1.9 0.03 0.784
Al -3.18 0.03 0.872
[z —4.65 0.05 0.843
HIX -2.91 0.06 0.818
Kt -15.99 0.06 0.813
[lifz3 -2.47 0.03 0.887
HK —2.49 0.03 0.739
T -3.34 0.03 0.600
B —4.26 0.04 0.878
S -1.1 0.03 0.694
K -2.87 0.03 0.755
JE17] -1.91 0.06 0.892
T -1.92 0.03 0.892
AR M -1.38 0.02 0.895
] —4.28 0.04 0.875

Table 2. The correlation and coefficients of the fitting line between GDP and SOL at the spatial scale

2. TEREL GDP 5 SOL &% R REX MR

A WAL HOR WELRR R?

1995 -0.03 0.42 0.597
2000 -0.05 0.83 0.529
2005 -0.44 1.68 0.547
2010 -0.68 2.89 0.545
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Figure 2. The scatter plots of the first-tier cities between GDP and SOL at the spatial scale
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Figure 3. The mean value of NTL for all cities in 2012
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Figure 4. The slope of the fitting line between GDP and SOL
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Figure 5. The scatter plots between the slope of the fitting line (between the GDP and SOL) and development level at the
temporal scale
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Table 3. The abnormal situation of population change of municipal district
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Table 4. The correlation and coefficients of the fitting line between population and SOL at the temporal scale

4. BHE E—Z&WH A OS5 SOL BlEZ&ARMEX MR

eI LA 2R Al RE R?
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I 5.54 -2.82 0.034
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Bl 3.11 0.54 0.763
M 3.61 1.01 0.730
Kt 5.59 0.64 0.923
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] 2.78 0.43 0.662




20024
15.00001 R (L) = 0.810
i
o
s
o
2 10.00001
™
&)
I
®
B
"
5.00001
=2
0.00004— . . . . T
0.00000 1.00000  2.00000  3.00000  4.00000 5.00000
KT e Ex10°
20074 20124
15.0006] RAAHE(L) = 0.829) 15.000 RAHEL) = 0.783
L Ea
o —-
ohR
dbxt
émoooei él0.000
i s .
- ~ Kt
x| Ix] 4
2 i3
B £ e
£ ﬁ Do S
O 5.0000] 5 5000 MR RO
0,
=< i
Y
S e Tl
OEH M o
0.0000 0.0001— Y ; r r :
0.00000 1.00000 2.00000 3.00000 4.00000 5.00000 0.00000 1.00000 2.00000 3.00000 4.00000 5.00000
AT ek Ex 108 B x10°

Figure 6. The scatter plots of the first-tier cities between population and SOL at the spatial scale
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Table 5. The correlation and coefficients of the fitting line between population and SOL at the spatial scale
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2002 -0.29 3.10 0.810
2007 -0.73 2.92 0.829
2012 -1.00 291 0.783

423 BESH

7 Sy 16 AT )L oy AT A B AR DG R® 04 o N FE T DU H R TR A R
o, FEEAALS SOL MAHRMEMFF K. BT RINARRYEARTSE, FrelbUR o drHsRadl,
8 DI IE] oA o B T UL A R AR AR A 0 o I ARER R ALKT G RO IR B 3 0, 1] 8
dext UM EITREEREGE, T EEAIAGRIR . B9 NRER SRIARE RIS, RIS ATOLR GDP
REEAR, BT RN BN 5 A AR LA B K AR



F IR A OS5 RAT AR bk
1.000
0.800
0.600
&
0.400
0.200
0.000——r—T——7T—T—7 71— T T T T T
A A KRR BN I P50 i 2R D T 8 B )
LAl
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Figure 8. The slope of the fitting line between population and SOL
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Figure 9. The scatter plots between the slope of the fitting line (between the popula-
tion and SOL) and development level at the temporal scale
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