1007-4619(2022)09-1824-14

DMSP/OLS & JEH 7 K 2k = f R HE Y
it 25 2= RAE S #T

ERE 0, TER, MRS, DK, KR

1. WIEE R Koy 22 s B TR 4 B 5006, L 4112015
2. MR R K2 MRS (B £ B HOR E RO S TSI, W 411201,
3. WIFERHE K WIRIAEE 5 e TR B, MR 411201,

4. TN R FH FRRL 2 g A B A3 S BTG, M 5100065
5. VIR R AR, JEEEER4E  OH45221-0131

O BHEON S O3 A R S B R A S B R R A A A M D AT S ) R SR AN SR R Bk = A T
AER HE IS [B] 0 A RS 40 20 B, 25T DMSP/OLS BEIEIAT YRR 5 - s A 20, P51 2000 4F—2013 4F- 2k =
A 3T RE B HE TSN 25 22 Sk, B 7R TS [ i A ) T b 286 AL A B R I 23 0 A AR AIE L BRHE R K Fa A R i
o HERERW]: (1) 2000 4F—2013 4Tk = FTT BERR HEBOE Bt — ELAL THE R B Be, H5Z 2008 4F 4 fill FE LR 1
B e B ARG I B s (2) A BRFIREOR BE7E 2008 4F 4 b fE ML S SR 08 Z% 5 (3) A GDP Bk
SREETEZE T T 2005 4F—2008 4F /MK BB 2 J, B BB S s (4) b meHRR BT, T Y
M AR HE SR B ph 2008 4T 4 it fE AL AT A9 38 1< B Boad RN LIS B BRI B, 00 B ot %) M R4 Bl 5 3 — L
b TREEIGK I B . BFFE R, BR= A T BB HECAE 2008 4F 43 e HILET 5 BA W1 S 9 i 25 22 Sk, Sldg T
B HIR A 5 1 R I A B HE 1) SRR I R, ASBIF 5 T Ay e R TR S 0000 L 19 RE DR B A AR A AP S R 2
2%
K BRAL, BEAS MM, DMSPIOLS T YERAR, +HuFI SR, Kianik
SIARN: THE, TEZA, WK, T=DEF, HKFiE.2022.DMSP/OLS A HIENHK = ARRHINR = £ RES T BRFIR, 26
(9): 1824-1837
Wang Y J,Wang M J,Liu L,Li S C and Lin Y H. 2022. Analyzing the spatiotemporal differences of carbon emission

in the Pearl River Delta using DMSP/OLS nighttime light images. National Remote Sensing Bulletin, 26(9) : 1824—
1837[DOI : 10.11834/jrs.20210556 ]

57 GDPERHEHL L 2005 4E38 70 60%—65% o

1

National Remote Sensing Bulletin i & 5 4k

T [ P IR IR IR, 2B VIR T E X

N 2835 3l 7 A 0 R a e HE R 4 BR AR AR
By B GREoRAR 45, 2010). 4R, i
Mo REERE, AT RENRBIRNFE,
i HE AR B 2R (VLR g, 2019) ,
2008 4 2L A A ER S — P BRHE R L Rl R 4%
2010), MR TERGE. R R ESFFLZH
Belnl @, RS2 T X RRe ik R . [
BF, o B TR AR S HE DA, AKIAAE 2030 4L

i HHA: 2020-12-13; FIEDZR: 2021-03-25

St HE R B LS ()43 A B W9 . IR AT 4
A 1% A7 250 M, S W AN () Ml B 2 (] B9 N 28T Bl o
(Shi%, 2016; LuflLiu, 2014), #EEH £23 640
WEE, SCIUR R I A A S TR S I S S AR
b R 458, 2021). KR pURIEMR AT S
WeHEk (DollZE, 2000; GhoshZE, 2010). AHZS
oM (e 4, 2018; Z2M %, 2017; il
BT ELARYT - RWA, 2017; #&FIF &, 2016;

BEEWB: HE AAPERES (55 :41971423,31972951,41771462) ; WIFG A FRBLFIE ST H (45 : 2020773020) 5 1R & R
TR H (455 :2019RS2043,2019GK2132) 5 il B # BT & 5 H (45 : 18B224) ; 15 44 B AR BL 43 & U s BF A H (4 5 -

2020JJ1003)

F—EBEE N THZE W57 7 o0 208 B b L5 25 [ A %50 HT . E-mail : wongyanjun@163.com



742 4% . DMSP/OLS BROGE I B2k = i HERC T 25 22 k44t 1825

WA A, 2015) HA RO, AT H TR HE
R H 28 WA S A5 5. BT, 256 15l
KT RSB i HE s AR E B AFE . (1)
ELEE A AR AT YA 548 0 e TR FERHE i 2
SERFR IR, ST SRRHE R K 25 534 (Shi
45 2016; Wen %5, 2019; 3K K 4F F1 ik 35 5 |
2019; PVFMEME %, 2019; SHLERE 2, 2017;
BB 45, 20195 JRUKIA 45, 2013; B FIXDETE,
2019; JoiE2f 45, 2017), R dkWR 2 (2013)
SE4 30 S B T EE T LA K 66 A4 b R T Y G T AR
P, TRAAE R TE RS (2019) I H Hp 3 M DX 3 T
REJS IS AE RIS, #257 DMSP/OLS %T G 5 i5HEL
Giiti 2z Mo R, BB ; (2) I
FIRR AT SCAE A S HE O, P45 & b 22 0%
oG EE AT HERC 2 (] 43 A FEAE - (Shi
45, 2019; T 45, 2020), WP 4E (2020)
FLF NPP-VIIRS 1 [B] AT 6 B8 Al 53 0 4 3 Tl B Al
HepcE, BT E SR . A D Sy
M3 T e HE ik 2 (R ARRAE 5 AR 2097 B 2o i Al AT
JEHE 5 A R FH O (%) 52 AL B FH T 28 55 4
SR e (O B0 %, 20185 Sk ¥ 4F,
2018; A5 4%, 2019a; LHABAAI LR, 2019;
PRIG A PE 55, 2015), fH MG AEfHER =S Ml 4k 7
T, BEEAHSCHISR LR (3) ZRA R EIAT
HAE 5 2 U 4t 2 Ge v E 0N 64T e HE i AU 55 4
BO(Shi%E, 2020; FWUTiR 48, 20165 J5EFA-FIE
T, 2019), A shidFE (2020) FI A AR AT
FEAE . VA — A B B A, B HE R, R
JHFFE S (2019) 454 AN H#E . A GDP
A AT LA A M LB HE R S TR AR LA R AR B

R AT AR 22 F Tk 57 N FH A RLAT SR
1%, TEAT B R S AR 2 e 5 14
FEAE DX IR BB i HE T o BT O . AN TR b2 A
Az 1 A 7 e VR FE B HE TBORS 40 43 B AN A [R)
[, T [ Bk T BRICHE 3 VI 75 22, AR SOk
H ] e D HE 1) FE B DX AR AR R A IR T R, 3
TR ERAR, 454+ 1) 8 s 5 i g R
REURTHAE ST EE , or WAETEHER (7 3CE %,
2016) FIAE=RHERC GEZREK 45, 2010) PIRK,
240 A A B3 Bk — AR 3k i A B L R S i 2 R Y
Wk A [l 50 A, R 2000 4F—2013 4R 2k = £ ik
HEfl S 25 25 AR R .

2 BR=AIRTTRE S R R

21 =AW AR

K= AW R T AR A A . BRI T Ui
(F D), Wilsmie, KA TACIHL iR, H
Ab e P RRAT B T 2R KR, e
UL BB, RS TYIL ARTE. EM L R
ORIV AR 9 Mg T, AT AR 24 55368.7 km®,
TR E LHEERN 1B AR, HERTLAHY
53.35% NI, 79.67% W25 i (2019448
Bl ) o BR = A R B 2R 0 R R A R A X
FIRE VR AE R E L [X, LR HE L =S 18] 43 A A
7 2 T BRI T

1 i i i i
110°E 112°E 114°E 116°E
COR=MAWMHH IR
HES: BEET (2022) 52095
BT R =Rkt e 0 = Al
Fig.1 Location of Pearl River Delta (PRD) urban agglomeration

22 HIFEE

B AL 35 2000 4E—2013 4F i DMSP/OLS 7% [A]
JTI6ER%, 20004F . 2005 4F . 2008 4F . 2010 4F Al
2013 4 [A] 199 1) Bk — £ 30T 1 b b R R BCHE . RR R
£ A I &1 3 | NS W €

2.2.1 DMSP/OLS & a1 kT &%

2000 4F—2013 4 DMSP/OLS % 1] %] Y 5 14 ok
DT S ] 1 S 1 MR U BELJR NOAA (National
Oceanic and Atmospheric Administration), A8 L]
T “Stable Lights” &% {52 [0 kT Y6 s A8 5 s,
SRR AN A R RS E IR, ke T ARAT
o, AN JOB HEAEAE . SRS DMSP/OLS $[A]
KT MGG G e % 5 3 B il Krasovsky_1940_Albers
MebRF, PEHECRAEN 1 km A% RIS . DMSP/OLS
XA RE, RE 7 4 (2015), 55



1826 National Remote Sensing Bulletin i & 54k 2022, 26(9)

75 4 (2019b) FsfdAd 5% (2018) AOAbEET
FOFE A ARG IE | PRI TE A A] Y i S I
%5@%0

222 T ihF) HEE

20004F . 20054F . 20084F . 2010 4EH12013 4F
BR = A Ik T R b R S R R T v [ R 2 B B
PR SE R 2R ot (BB R 4%, 2017, 2018),
2 HA Y A H R A O 223 F Landsat-TM/ETM %
BSEAR A L, PR R 100 mo A S b A
FHECE 20 T b OB TR RS Al
A (TH M) 3FEEREISH .,

2.2.3 BEiRGITEIE

20004F . 20054, 20084F . 20104EH12013 4F
R =R B RE IR g B R IR T R e T AR
BHITFELE) FBE =i A Mg i G 4R .

Az 3 BE TR T AR A HE Y 2 8] o3 A — A AR
M E AN A (AT BT e A ) —
0, HikZ i ORI AR BRI TE FE ST T
R, A SO 90 R 0 34 T RAE T A HE S |
FHTZ=EE (2017) IRFSR S 3.

BRI IS AE R A TR, A R IR TS AR
B HE S — M B T — R BB R Lo i 2R 1A [
11 I 257 S 1< B A i S ot 9 2 W |
P R BEVR P2 A2 1 A AR IT 2 R,
TR = AR 38T R A 7 RE VR T AR HE TR B AR R
H RE R TH 2% 7 iy 28 b — BB U M AR R #b 72 1 Ik
REVR (HEBR#A . 1) MZ&umigsha, Wit
BT % IR KINGE (2013) BYBFFERER
224 ANOZitH#iE

20004F . 20054F . 20084F ., 2010 4-H12013 4F
PR =R N D Gt B R IR T R e AR
BHETHEY) FER = AR R T G4
N FUERE = 2R T N 2R 3l R 2R A HE ik s a) 4y
BT 1= o o N 1 N D B R SR Y S NG WSS
I, A G 3 2R AN D

3 BR=AWRHEA S LS E A

AN R BRI FE 22 R, (&R
BGHELE) G BdE R, 2000 4F—2013 4[]
IR TOALRER N FE S B RETRTEAE M L EY R T
59%, T AR BE IR AE 5 N T 3.7% . B,
o2y A MR B, AR RSO U b 28 i kT

JCAETERRAR S AL R rp A A XTI,
11T A ) SRS B A4 B HE 2 AP 2 2R

A BE AT AR B HIE O, B30 K s 8] A0 2 A 0
FHHFAAT Ja B G 28 MV R 2R T, T
(ALIRESPIn AL 346 F I N A R NI a1 €1
PEEVRAE N DU ZS B0 A, RS A8 B AR T
HEWOHI o Az = RE VR TH FERRHETOAN 5 B 2 i) A
ST TA M . BT S WRNE >
Pk BERH FESETH RS, Se M A BE YR FERK
HEWCS BRI AT G (R A SC R AR, RS AN [F] H 4
SNy S50 HEAT SRR o A0 T A 7 RE VR AR
B HE G B e 23 T4, 5 456 4 7 MU e R 0 AE ik
RS EUE AT A AL B IE . AR SCRAR S BR
FEULIE 2,

3.1 F=AsiFEEREER A EERE

3.1 AEFeEEEEREENEE

JiE B TR R IR T RE e HE T 43R B HE L
AR HERC, B HEBOR J& A HF A 06 &
K3 AT A5 T X A% 2 BB VR ) L T R T B ik
HERL L TA] 42 HE RIS 8 B R il 2 5 AR A 3 o
T BT AT AE BB VR R R 55 6 A 7 AR B 5 R
THFERE IR = 2E A BHE AR o AR SCRR 8 2R FH 1) 7% 1]
KT CREAG AN L b R FHECHE R AR, 456 I HEO)
2Bk, M EE 56 e e I A i B TR FE AR HE AL )
BEAEHE A

Ji B A TR BRI T FE T A R HE O ST
o 517 T I A e v B o N g 6175 o =
ASCHEEST T 20004F . 20054F . 2008 4F . 2010 4 Al
2013 4Bk = AT B A O S5 3R KT B A
G, HAESEMXR, PHBNT 1%, 8
T 19 B 0 PRI . 5 R e RS s i
KRR (Rfd 45, 2014), SUABORRICH
ORI (1), SAEXRIES, HERR
B,

P, =a, X SDN (1)

K, PN N RBEELIE T, SDN R
S ARE R NIRRT GBE ;o IR R B

FEE N T A [ Ak ) L il B S0 B ER = A Ik
7R A 06 A R T AR AR HE R AR B, TSR A AR
W (2),

Cooy =Py xC (2)

Ko, € 565 AR N A T R VR T AR ATl HE
fi; P, FZC (1) ¢ AP JE R A B R



FH%E 25 . DMSP/OLS BOGE I Bk — M Bk HE U 23 28 5 40 B

1827

fl. 20004F. 20054F . 20084F. 20104EF12013 4F
JUARA N E R ARG B HEOE 2= 22 I B

(2017) BOWFGTEESE, Zraoh 021 mi/ A, 0.32 0/ A |
0.38 i/ A . 0.40Mi/ A . 0.49 1/ A,

——— e ——— o — —— — ——

By - i N r
/ T MJ T // T /| wwgitam /0 /) weAngitgm /o R / mﬂm‘c / |
| &)
---------- gL RE IR e I
BRHECE
______ | . (R Sy
RIGREA | | BRI A TR | A DSt B i | [T AR
Iﬁ’ﬁ%i’éﬂj“ﬁﬁ I é%g% » ggﬂlgéx 188.23 R 32;;;; +269.79 ;{égg 2 gggfnnz,zl :13818 7 gg(;;g .Zi“] l N
‘ EE}@% ,—‘40; .(/200{5— % ;ﬁ% 2 /2000; j §33 = // 20054 |
/ il hﬂ*“ / '_ | ;@ifb ;g ot ﬁf;:::“:@;‘& “@“Q@D@% ol IR R AR A R
[E] iz BEITERAR B wiRE BRI AR B 1 BT
Iﬁf‘ﬂafﬂﬂ—fﬁ‘j{ﬁ 10000y =0.0282x+492,87 £ 1200015~ 0.0336x+384.79 = 1200 y=0.004x+248.7 ﬁmg ¥ =0.005x+229.61 Eb‘ﬁﬂaikajlﬁ‘E’»{H
'u éggﬂ R 04512 ER" R —0.4696 ) E“éﬁ% R3:0.6556:////' élggg R=0.709 -~
22 2000 . = v 00 —
F%é 2000 /mm 2 10 0 //201()? kS ggg al 2008 & gé’é ek 20104 I
I S RS W PRI “ww&@ﬂ
BTG EE BT RR B E BT RS E BT R AR I

fiE#CO,

Hesc10

‘\1500 y=0.0051x+229,67
1200 R:=0.7087

| ﬁzﬁﬁrf@ﬂkm |
. 2 |
I / iwwmm* / / AETERRHE O 7 / |
| AR I ATEOE |
L. - - - - - . _ S __—______—__—_____ I
C B wmxmmzkﬁmwI%#ryﬁﬁza% D)

P2 R = B HER 2

S AT EE E

Fig.2  Flowchart of spatial and temporal difference analy51s of carbon emission in PRD
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Table 3 Estimate accuracy of permanent population in PRD

DY HXHRZETTN IR 2E/%
2000 6.18 0.14
2005 10.10 0.22
2008 30.17 0.59
2010 14.43 0.26
2013 32.52 0.57
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Table 4 Estimate accuracy of carbon emission from

production energy consumption in PRD

ARy A%t 22/(10% 1) AR IR 22/%
2000 584.66 7.00
2005 850.22 3.82
2008 1488.20 5.58
2010 114478 3.72
2013 956.69 2.80
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Fig.8 Carbon emission distribution in PRD
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Table 5 Moran’s I value of carbon emission in PRD

My BRHFHCE G ARTRBRHEL T IR SR T R

2000 0.1429 0.1937 0.2146 0.6762
2005 0.1373 0.1824 0.3333 0.7759
2008 0.1445 0.2082 0.1846 0.6904
2010 0.1670 0.2379 0.1859 0.5544
2013 0.2145 0.2516 0.2615 0.7738
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Fig.9  Growth trend of carbon emission per year in PRD before and after the 2008 financial crisis
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environment protection and climate change monitoring.

Abstract: The temporal and spatial distribution of carbon emissions and their heterogeneity are important topics in the study of ecological
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Based on the fine analysis of the spatial distribution of carbon emissions in the Pearl River Delta urban agglomeration, this paper
studies the spatial-temporal differences of carbon emissions in the area from 2000 to 2013 based on DMSP/OLS nighttime light images and
land use data. This paper also reveals the spatial-temporal distribution characteristics, growth trend, and intensity trend of carbon emissions
in different cities and land types.

Results show the following. (1) The total carbon emissions of the Pearl River Delta urban agglomerations from 2000 to 2013 have been
in the growth stage, but due to the 2008 financial crisis, the growth has turned from a high-speed growth stage to a slow growth stage. (2)
The growth rate of per capita carbon emission intensity slowed down after the 2008 financial crisis. (3) The carbon emission intensity per
unit of GDP experienced a small growth stage from 2005 to 2008, and then the overall trend is decreasing. (4) In terms of carbon emission
intensity per square kilometer, the average carbon emission intensity of industrial and mining land transited from the growth stage before the
2008 financial crisis to the post-crisis reduction phase, while the average carbon emission intensity of urban land has been in a continuous growth
phase. The carbon emissions of the Pearl River Delta urban agglomeration have obvious temporal and spatial differences before and after the
2008 financial crisis, and the continuous growth of carbon emissions from urban land will become a key issue for carbon emission reduction.

This study can provide a scientific reference for carbon emission estimation and prediction, energy conservation and emission
reduction, and ecological environment protection.
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