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Abstract As part of the next-generation American environmental meteorological satellites, the NPP/Joint Polar
Satellite System (JPSS) has introduced the Visible Infrared Image Radiometer Suite ( VIIRS) Day and Night Band
(DNB) low-light day/night imaging band. DNB employs the ability of defense meteorological satellite program
(DMSP)/Operational Linescan System (OLS) to collect global low-light imaging data, which has resulted in a
considerably optimized performance. The nighttime city lights can be detected using the VIIRS DNB data. Because
of the urgent requirement for city lights in the rapidly developing regions that are located in mid-eastern China, this
study comprehensively considers the influence of various important factors, including clouds, moonlight, sunlight,
lightning, and fire, while identifying and rejecting low-quality data and non-light characteristic data in addition to
adopting VIIRS DNB multi-day nighttime data fusion. The average of multi-day non-moonlit effective radiance data
is used to generate monthly nighttime city lights in mid-eastern China. The results that are obtained by analyzing the
radiance value of the product are comparable with those obtained by analyzing the National Oceanic and Atmospheric
Administration (NOAA) city lights business product. The city lights fusion product algorithm, which is developed
in this study, provides the technical foundation to develop the back-end generative application and for the inversion

of the remaining low-light remote-sensing nighttime products.

Wi EE: 2018-03-16; 1&[E HEA: 2018-04-27; F A BHY: 2018-05-06
HEEWAB . ERE S LRI (2018YFB0504902) \ H R H 4R Bl 2% 3 4 (41471302) L &K i $ R W58 & 1% (863 314D
(2015AA123704) /x5 417l B W (GYHY201506074)

" E-mail: huxq@ cma.gov.cn

102804-1



55, 102804(2018)

ANSHBIFHRE

www.opticsjournal.net

Key words remote sensing; low-light; city lights; multi-temporal fusion; radiance

OCIS codes 040.3780; 280.4788; 350.5610

1 5 El

k2 S A VR NN D AN o N W ) e
TS 1 0] DL 6 GE Bk Sk 1ok R AR A B R T
PAFE R RIS RS 25 1 AR Bn] DO MR . 7 18] %
AT SR D2 B R OB R R EZ W HZ —,
FEF 39T KT O 0 i R R A3 A5 S TR AT AR AT 3R T 48
6 31 3T N A kTl A 2 R A A A5 Ty T A F
FE L DRt AR A A T O 3 B A T IR
AT 7= i LA B SR

20114 10 H 28 H, RHEBKA MM DE RS
(JPSS) i 3 & Suomi NPP (SNPP) D E## % 5
AT TR ) & S T A n] LG LT A AR A
ILCVIIRS) ™, VIIRS 78 22 AN I 3 B b & — A
K /%2 18] 9% BE (DNB) . DNB 4k 7K 3 & & 7 25 [ [ B
KL TR (DMSP) 4 P4 450l 55 5 48 (OLS) i 1L
JEHRIAE 7, H 76 PERE L R $2 Tt 23 (6] 40 PR 3
FE 1R s PR 22 T s [ 8 3R B 434 AR CTDD 1 K i 4
T ORI R B PR 21 25 1R R A 1 A
£ N TN/ =T I DTel T 1 S

FEFIFH DNB £ Az Bk it 47 5% & 7= i 1
Baugh 45" £ X DNB $48 B % B 2t #E 1745 18 %5 8
FIRBAIRS A A BOL A G B2 EHN RN
S K T A2 8 ST TG 25 R 1 RO 4 5 3 5 [ 43
Ry 15" (1 b B DA v, R 22 R BOE SF- 2 A O T
I . 25, Elvidge 281 %t 3% A7 4T G a4 & ik
HEAT HE— A5 etk 38 0 T I H RS R Y B [
Wi T 5. H AT, 98 FE E 508 R A R
(NOAA) /3 [ [E 5 Hi 3k ) #2550 40 .0 (NGDO) 1 1l
BOWLINZH 2L (EOG) B 28 M AR G B A 1 1 2 3R AR
(3 T AT O A G AAE G 1™

2 83 v [ v AR 8 B X T R TR T AT O
w38 D) 75 5K, A SCHE T R NPP/VIIRS 0k
i A b = RIS AT e R, 5 AR
ANTE] S B SR N T AR A S R AT IR IR E S K
DB SR KT 6 A5 BRI L[] i 7 o R BR Bk
HOR G2 AR, S A, e e AR AT Ok
A E TR KT OG BE R . AR HEAT 2 KA ]
A E T S R - PN & ) i N LSS N N L R
PR 28 14 5 i) oI 5 50 0 Al KT O R A A e R AT
PO A B R 22 0% w8 o it k0 Ol 4 5 5 1 4500l

BIAWREBEBE T A &R, dds
NOAA [E ARy 55 7§ fE 47 %5 b B0 0E T Br 2 3 i kT
Rl B T R

2 BFSRBE ARG ik

2.1 MR\

F 53 X 38Ry o P AR L X A0 7 O KT
SR BR L U X, B 2 E) R Ol
107°E~122.8°E,21.5°N~42.5°N, % J& | I i 47
O3 AT AT BEARAE 221 Pk 25 5 & U 0 48 1) 30 T T
e R 2016 4 1 A .4 H.7 A .10 A&
NPP/VIIRS DNB i i %4 .

ARWEFE B L BCUE i NOAA Fil NGDC & fi, 15
NOAA W35 | 356 8 BOHE 28 26 B 3 [ R 1k H 3 A g
V] 504 30 2 R, BV RT T R R AT AR B O B T O
Faak Xy HDFS . iz X i1 55 [ 1 508 90580
L (NCSA) FF % B8 6 55 5 o B2 308 2 5 m i
B X 10 A B S 0 B
22 HERERN

X DNB B4l 647 & 5 5 A A6 0 2 22 i A 28
AlA B —2 . FEEXTR R 4 ASRRAE AT A I A
e - 1) J6 T O A SO 5 2) R AE T kMRS X3 AG B
8t 5 3) AN A2 A BH RS2 ) 0 508 5 ) B DN LB . il
B R 4 AFRER R A S TR — 2Rk OR R A
AbFR,

EW A BN T . DNB K& = 2. % RS
24 0 My R REAE T BT AT AL ) R b i Y VR (B8 An 3 T kT
S DN kR T AT )t mT DB I #  7E 8 A
RSB B X TR 8 R BAE — 5 1Y BRI & A A
REWLIU 21 1) B AR AR XEHEAT RO, e = )2 %% R
HR 24 01 b, 2 AR 0F 190 0 50 L BRORE L I X B
WO AT O e R TT O RS B X T B AT R
Wt oy bR A A A RN A BRI T A 5 e H BR AR
SPRE R ORI R . I AH A S ek 7 B Bk
SRR R, A AR b, O A 180° Gl HD
] 0° (I H ) AR Ak, 7 AH A 8, BRAR 55 58 BE R /)
HER T AR ke Bk A9 A B M. A ER KT A
B, H Bk R s BN, BT AN #LiE NPP/
VIIRS %54 Jo i 56 4 8 55 AF o8 Xk, PR b e 2 2 4
BB BIE AT PR . 2555 I8 A BORTIUM FH AH A
RS2, TG H 't RS B 2 48 1% R 09 3 AE f A A

102804-2



55, 102804(2018)

ANSHBIZFHRE

www.opticsjournal.net

L B Y 7 X T BRI A 25 O R T 90° Y B dlE
Bl 104 2016 4F 7 A 44> HuaE Kodis H 3Kk T A

AR B2 A, vl UL A A AT 27 =R A
CIRANGSRURIIIE V& T DL R S G

« « « lunar zenith angle
+ « »moon phase angle '
angle is 90° ’

200

150 F Lo
> ta R
< Sl it M
& 100 F Vg 1 8
é .
50 -

0

1 3 5 7

9 11 13 15 17 19 21 23 25 27 29

Lunar calendar date

Bl 1 2016 48 7 7 7 BRI TR f A0 T AR A BEAR D7 30 0728 1

Fig. 1 Lunar zenith angle and moon phase angle versus the lunar calendar in July 2016
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Fig. 4 (a) VIIRS DNB data obtained on April 3, 2016
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Fig. 8 Images of city lights in mid-eastern China. (a) January 2016; (b) April 2016; (c) July 2016; (d) October 2016
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Fig. 9 Scatter plots of the radiance value of proposed light product and the NOAA light product (the blue line denotes

1:1 line and the red line denotes the linear fit line). (a) January 2016; (b) April 2016; (c¢) July 2016; (d) October 2016
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