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Fig. 1 Flowchart of the images correction
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in Heilongjiang Province



9 WP PH %5 DMSP/OLS B[R] SR 5 Hp ] DX S AR A 1 Koz FH 1095

AR IREURWT SN 5Kk (AR B IE R R 4
T T A R BT X B T A (R KT RS A
] — B A AR A AR I, DR E, FE B B AT A%
AR AR RE AR H AR X I 33 88 K R i I ANE
Ho W TAVE HFRIX IS 200 T 33 IR e il kT
AR H F162006 4 i i i3 (B KT S EAAR X
X34 HIE R IE AR F S %514

3.2 BBEEIERIER X
3.2.1 AHHE AR IE A AR 1

TEWE TR RIERAR S H AR | = FRAH ]
PR U B B — W2 A5 i B — & ot i DN, I
eI K BEEHFE , 4351 FH 33 IR AR IE
ARG SHGMAT TR Btk X IR E I
A REELS FIE A 1 24, 1551 5 ARG R EUR?
(E13) . M3 RIAE HY, ]I () AH ¢ R ETE S
A T AR o e, DRSO R UL O R RC IE S 18R
S AR AR MR AT, DR, e B R ROy R T
MEEAAL (20(1))

DN =axDN' (1)

A H, DN /R 742 IE 52 4% 19 4% 70 DN {H
DN 268K 1E J5 14470 DN ; a Fi1 b 524 a1 1915
FARFSEL

TR IER R S S % AR 1 R 3 AL R
BEAY () SRR OC R B EAE R Lrh g, )
FEX I 1 00 R vl ek v ) DX ) g — B AR
T EARIE

28 b A B IE 5 A B[] 7 41 1Y) DMSP/OLS
W] s AR A rh B2 15 2 1R oA AT e A
I — SRR 55 T 1500 DNEI AR . R
BN, AH A T IS WS AR A A WA i S )
WA, EEEERIN AN R A& B AR AR [F]— 41
FE P SEAZMIR I AEAE , UL S A5 TR AR AN [+
AE B B AR AR [R) 67 2 12 o0 DN B 58 Ik 21 7]
WAKSRAEAE . UL, 0 M B I 5 s R B 4R
T A TR B SRR IE
3.2.2 AR LN IE

AR TR AR RS A S A 25 5, HA%
R IRBGE G 23 32 B AP IR E A sgmm , Rk, 2
1B BRI R — R R Z M E R . R
SRS B AR DX A A TR/ T fh 22 5 0
IERA T ARTHBR [Al—4F B 1 2 WS ARATE 9K W]t
FEAE . A T 38450 R 2 A% s b 37 3 U A ]
AEFE T B KT SEREA5 , IR D AR A TE A5 1%
B 5L AR 2 ) AR T 22 [n) i, 75 4 BR X (2) X
FHE AL E S5 P SAR B G B A7 [ A% i AR HL Y
A FAF BE A SEAR B A IE .

0 DN;,=0 H. DN/ ,=0
DN, ,= {(DN;.,.) +DN; )2 HA,
(n=1994, 1997, 1998, ---, 2007) (2)

KA, DN;, . DN., 53016545 n AR AR ARG OF
J B 2 AN G IR AR AR B B ) KT S e AR 9 4R
JCHY DNAE ; DN,,, RoREIE 5 n 52481 44
JLHY DNAH

P13 5Bk TR R A A S R A

Fig. 3 The correlation coefficients (R?) for the five regression models
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Tab. 1 Intercalibration model coefficients for each image

TRFS AE0Y a b R?
F10 1992 0.6044 1.3244 0.8662
1993 0.7039 1.3265 0.9112
1994 0.7654 1.2925 0.9265
F12 1994 0.6443 1.3133 0.9156
1995 0.8080 1.2227 0.9179
1996 1.0288 1.1393 0.8972
1997 0.7561 1.2646 0.8878
1998 0.6846 1.2333 0.8880
1999 0.7741 1.2315 0.8645
F14 1997 1.3708 1.1824 0.8579
1998 0.9664 1.2229 0.8663
1999 1.0912 1.2263 0.9098
2000 0.9913 1.1753 0.9308
2001 0.8686 1.2266 0.9351
2002 0.9894 1.1583 0.9153
2003 0.9003 1.2019 0.9290
F15 2000 0.8093 1.1830 0.8592
2001 0.6655 1.2646 0.8619
2002 0.5923 1.2795 0.9121
2003 1.0439 1.1822 0.9111
2004 1.1450 1.0847 0.9281
2005 1.3548 1.0228 0.8498
2006 1.2481 1.0738 0.9545
2007 1.1421 1.1297 0.9384
F16 2004 0.7415 1.1576 0.9413
2005 0.9048 1.1776 0.9485
2006 0.8296 1.1883 0.9647
2007 0.7314 1.2132 0.9369
2008 0.7927 1.1487 0.9186
2009 0.6051 1.1525 0.8923
F18 2010 0.3427 1.2188 0.8387
2011 0.7035 1.0872 0.8545
2012 0.4821 1.1866 0.8849
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Fig. 4 The night-time light images of China
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Fig. 5 The TDN and the TLP of the night-time light images before and after correction
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Tab. 2 R?of linear regression between the TDN and the
corresponding GDP data at the provincial level

HAERT

x4 ARRE LHRELT A% TON 5315 B A iHFEE
S E VTR RFRE
Tab. 4 R?of linear regression between the TDN and the
corresponding electric power consumption data at the
province level

i F10 F12 F14 F15 F16 F18 BIER
1992 0.7096 0.7303
1993 0.5953 0.6944
1994 0.5979 0.6664 0.6546
1995 0.6781 0.6850
1996 0.6903 0.7272
1997 0.7129 0.7201 0.7363
1998 0.7208 0.7265 0.7388
1999 0.7545 0.7641 0.7504
2000 0.7100 0.7469 0.7595
2001 0.7372 0.7373 0.7648
2002 0.8086 0.7806 0.7898
2003 0.8383 0.8482 0.8204
2004 0.8338 0.7822 0.8238
2005 0.7877 0.7636 0.8399
2006 0.8110 0.7869 0.8446
2007 0.8170 0.7908 0.8453
2008 0.7784 0.8480
2009 0.6904 0.8309
2010 0.6964 0.8234
2011 0.7755 0.8160
2012 0.7293 0.7911

#*3 WRRE LRELT G RBAEFRE TON 533289
A TEFR GDP HIZk M EVARIHE X R EL
Tab. 3 R?of linear regression between the TDN per area
and the corresponding GDP data per area at the
prefecture level

FIEHY
i F10 F12 F14 F15 F16 F18 Bk
1992 - -
1993 - -
1994 - - -
1995 0.7578 0.7476
1996 - -
1997 - - -
1998 - - -
1999 0.7858 0.8171 0.8207
2000 0.7823 0.8135 0.8549
2001 0.8231 0.8217 0.8648
2002 0.8447 0.8323 0.8754
2003 0.8608 0.8767 0.8791
2004 0.8681 0.8030 0.8834
2005 0.8272 0.8009 0.8819
2006 0.8512 0.8402 0.8911
2007 0.8577 0.8505 0.8985
2008 0.8427 0.8980
2009 0.7458 0.8902
2010 0.7561 0.8789
2011 0.8424 0.8759
2012 0.8279 0.8704

IR
o F10 F12 F14 F15 F16 F18 Bk
1992 0.6588 0.7094
1993 0.6521 0.7069
1994 0.6577 0.6572 0.7046
1995 0.6337 0.6813
1996 0.6266 0.6685
1997 0.6114 0.6543 0.6526
1998 0.6180 0.6632 0.6066
1999 0.5717 0.6081 0.5955
2000 0.6137 0.5877 0.6061
2001 0.5429 0.5396 0.5613
2002 0.4540 0.4235 0.4863
2003 0.4452 0.4683 0.4799
2004 0.4354 0.4076 0.4757
2005 0.3766 0.3729 0.4299
2006 0.3590 0.3393 0.4103
2007 0.3406 0.3130 0.3914
2008 0.3081 0.3866
2009 0.3147 0.3875
2010 0.2657 0.3877
2011 0.2742 0.3846

2012 0.2732 0.3955
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(), BRI, AT 300 BH S ARER S A 2 1E e A5 31 1) B
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KB F 5218 52 (615 00 DNE BRI 5 GDP 4 1
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Correction of DMSP/OLS Night-time Light Images and
Its Application in China

CAO Ziyang*’, WU Zhifeng®, KUANG Yaogiu' and HUANG Ningsheng*

(1. Key Laboratory of Marginal Sea Geology, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. School of Geographical Sciences, Guangzhou University, Guangzhou 510006, China)

Abstract: DMSP/OLS (Defense Meteorological Satellite Program Operational Linescan System) night- time
light images can objectively reflect the intensity of human activities; therefore they were widely used in a variety
of fields for urban remote sensing. However, the raw night- time dataset cannot be used directly in these
researches due to the lack of inflight calibration, thus it needs to be further corrected. There are two problems
existed in the long-time series of DMSP/OLS night-time light image dataset that should be addressed in the
image correction procedure. First, every image in the raw night-time light image dataset cannot directly compare
with each other due to the issue of discontinuity; second, there is a pixel saturation phenomenon existed in every
image of the raw night-time light image dataset. In order to solve these problems, a method based on invariant
region was proposed. This method included the intercalibration, the saturation correction, and the continuity
correction procedures among all the images from the raw images dataset. All the night-time light images of
China, which were extracted from the raw images dataset, were corrected using this method. Finally, this
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correction method was evaluated by analyzing the relationships between the night-time light images and the
corresponding gross domestic product (GDP) data and the corresponding electric power consumption data
respectively. Through the analysis toward the evaluated results, two main conclusions were acquired. One was
that this method had solved the problem of discontinuity in the raw image dataset; the other one was that this
method could reduce the pixel saturation phenomenon that existed in every images of the raw night-time light
image dataset. However, this method has not completely solved the problem of pixel saturation. How to perfectly
solve this problem is the core issue for future research on night-time light data application.

Key word: DMSP/OLS; night-time light images; China; correction method; GDP
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