541 B4 o M [ SN S S G S 2 )) 2022 4 11 A
Vol. 41, No. 6 Journal of Xihua University ( Phllosophy & Social Sciences) Nov. 2022

s GixHEH o

5 VG o R G 5 0 B IR 2 2 A o Ak B 5 i A A%

—— 3 FDMSP/OLS 5 NPP/VIIRSZ [&] XT ¢ %% 42

REAR FREIA?

LEZNMERFHREFAREBEIHARL TS HFZM 730020;2. ZMMEZ X FLAFKR HHZM 730020

W B AEABRRBRMAAFERT, NERREFEERERZERTERERLLY AR ZOHR, 45
TR BEF IR BERB o BAFAA EREL RE T RIS TAB T KA E £ 7
e, B AR B OR AR TT VAR A Hh B A B R ke o S, BT ARA Yo B E R A AR E
M F % A, B, XF i A E AR A K 8 5] DMSP/OLS 5 NPP/VIIRS 72 ] k7 56 4%, 72 M 4 AL
T 1995—2019 5 2 3% T AR AL R 05 AR A F, SF AR B3R REAL A s A, A AR & M ) 23 9 AT A RS B
M B E T HE AR E o A A AR F ) % B4R AE B hﬁlﬂ%%’r%%fﬁ%o HREW: (DRHEXESTK
1995 444 36.23x10°t L F- 3] 2019 49 116.61x10°t, 3§ ¥k ik & 2 58 EoHJE T Meh A%, 534381k 4 4.79%, B 3%
BB (10%) R 18] &y 1995 5569 [13.4,425.4] 3 K 4 2019 £49 [103.2,10514]; ) ZH ER £ L F A Z N F A=
BTFTEREARABACEE SFRALAGER, TR £ZFHERK %/, REAMXKEZINER T Y
KegBH, B AMABERE, LG SREFK—MBEH LS, Q)BRERTA X EH R EHKE

M, BF KRR BHA TN S F NN L RE,

KRR AL R K AR HEA R RDIT RHAE ih S o A AR A M B AR B 2 R T AR

HPESES:F125 SCRAARERD: A N EHS: 1672 — 8505(2022)06 — 0040 — 21

doi: 10.12189/j.issn.1672 — 8505.2022.06.005

Spatio-temporal Evolution Pattern and Influencing Factors of Carbon Emissions

from Energy Consumption in Lanzhou-Xining City Group
—Based on DMSP/OLS and NPP/VIIRS Night Light Data

DENG Guang-yao'? CHEN Gang-gang’

1. Center for Quantitative Analysis of Gansu Economic Development, Lanzhou University of Finance and Economics,
Lanzhou, Gansu, 730020, China;
2. School of Statistics, Lanzhou University of Finance and Economics, Lanzhou, Gansu, 730020, China

Abstract: Under the framework of the national carbon emission reduction goals, the research on the spatio-temporal evolution of

W ¥s B EA: 2022 - 08 — 10

ESWB: HEXERARZELSEFETH(71704070); H it & 248 H 5 42 4 (200RSRA206) 5 H it 4 i &5 2 12 B ¥ B8 1 32 7H 0 H (2020A-
058): H T4 & )T W — R AHIFE A5 H (GSSYLXM-06) ; 2021 48 & H it 44 B Ji 5 4E 015 Qb A A 1 H 5 220 I 2 K224
9] 2 B4 BT A B B S RMT I H (JY'YZ202102) 5 22 JH W 42 K 22 R 35 B (Lzufe2021B-002) o

F—1EH NOLRE, B, B8, WL, TENFERFERESITH R,

SR A& X R, BRI 22 U 39 77 45 6 R T 9 B R SN 23 43 A7 SRR AE K 5 W [R5 —— JE-F DMSP/OLS 5 NPP/VIIRS & i) 4] J # #
[J]. P4 R 22 23R (P Fah 2RL 2R, 2022, 41(6) = 40 — 60.


http://dx.doi.org/10.12189/j.issn.1672-8505.2022.06.005
http://dx.doi.org/10.12189/j.issn.1672-8505.2022.06.005

55 6 1 XSS5 = =2 VU vl 1 R U5 970 B IR 2 43 A 5 Ak B 5 ol PR 3R 41

energy consumption carbon emissions and its influencing factors at the county level is of great significance to guide urban agglomera-
tions to achieve carbon peak and carbon neutral goals. Exploratory spatial data analysis can reveal the spatial differences of carbon
emissions in the region, while geographic detectors can not only identify the independent influence of influencing factors on carbon
emissions, but also identify the influence of interaction effects of influencing factors on the spatial differentiation of carbon emissions.
Therefore, the paper spatially simulates the carbon emissions of energy consumption in Lan-Xi urban agglomeration from 1995 to 2019
by correcting and fusing the long time series DMSP/OLS and NPP/VIIRS night light images. From the perspective of county scale, the
paper uses exploratory spatial data analysis and geographical detectors to study the spatio-temporal distribution characteristics, spatial
correlation characteristics and influencing factors of carbon emissions. The results show that: (1) The total carbon emissions increased
from 36.23x10° t in 1995 to 116.61x10° t in 2019, and the growth rate first increased and then decreased, with an average annual growth
rate of 4.79%. The range of carbon emissions (10 t) increased from [13.4, 425.4] in 1995 to [103.2, 1051.4] in 2019. The range of car-
bon emissions (t/10 000 yuan) decreased from [4.2, 9.7] in 2005 to that of 2019 [1.6, 5.0]. (2) Regional carbon emissions have always
shown a spatial distribution pattern of high in the east and low in the west, high in the middle and low in the north and south. High-car-
bon counties and districts are mainly concentrated in Lanzhou and Xining and the surrounding densely populated and economically de-
veloped areas. The spatial difference is shrinking, and the spatial positive autocorrelation is gradually expanding. The local autocorrela-
tion is relatively stable, dominated by high-high and low-low aggregation. The high-high aggregation is mainly concentrated in the
main urban area of Lanzhou, and the low-low aggregation is distributed in Huangnan prefecture and Hainan prefecture. (3) The spatial
differentiation of carbon emissions is affected by a variety of factors, and the influence of economic development level on the spatial
differentiation of carbon emissions is always the strongest. The interaction between GDP and energy intensity, the enterprises number,
industrial structure and urbanization level is the main driving force for the sustained growth of carbon emissions.
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S B BN DR AR R AR BN D EAT BT AR 5 P2k 4548 (1S) , Fe AR vEHUEE — . =7k i GDP 1Y
b 5 BRI SR B2 (EDD, 46 A3k U (57 GDP R IR TH 9% 55 S Ak K 7 (UR), F8Arik AR Ll A H S A 1
() L WE B M (FE ), 48 45328 D J5 W B0 — M Pl 352 52 1 o GDP (9 L s Ak N850 (IL), 8 A st BORRAR LA

Tl AR A B A R 2019 AF £ 22 PE AT HE 39 A4S B X £ s, WAl 13 s
(a) &35 K /KT (GDP) (b) AH#JE (PD) () WHEIKT (UR)

Pl (Fffiz: 4Z0) LN G VRN S/ F/AL ) P (A %)
[ ] )
0 358 708 106.6219.71035 0 44 115 189 1478 6403 0 024 029 042 0.71 0.93

(d) REVHERE (EI) (e) k&5 # (1S) (f) W72 i (FE)

P45 (BAAz: ¢/ )7 IT) FIBI] (P47 %) 5] (B %)
[ e
0 10 12 15 17 20 0 070 0.79 0.88 098 099 0 0.08 033 045 066 1.33

(2) HASLL E T Aol A%k (IL) B WX RE A

&5 (BT ) &) (B T 1) 0 150 300

] -
0 6 16 26 33 63 0 108.1 100.2 327.5 442.4 1051.4
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HY T b PR 88 1 AR D SRS B | RS O RO AR 0 4 B, TR, i B Aregis10.8, F
O3B0 X A AR AR A s HE TR ) R AT S I AR AR HE S 5 2R (I 13), IR R R B 1. 2. 3. 4,
SRR N2 URAR T, SR J5 4 52 M 2 PG 308 ol 3 Al HE k2 ] 43 S5 04052 i) DXL 5 | A b SR 00 2%, 75 1) 45 R 0
R 0 &35 SR, B ECBAL PR R R 52 A R R AR e g 45 SR, e HE AR el DR 2% ) B p g B g A2 AR
9K B J1 AT 8T

2. F B TR &R

W 5 Pion, FEREAAE G A, % 22 VU3 T B A HE OGRS /R A I KR EOH R, 22 8% & JRZKSE X 24 74
38T A B HE S R) 43 57 10 52 e ) B ¢ e ot b W IBR S L Al AN BRI ol 85 R X e HE Tt EL A B Y
SEIA 75 SRR T N 115 B8 VIR 568 8 X s HE A5 2 10 0 S %) 352 i) AR X 32555

%5 BATFHRMNER

SR RNIEEES
q statistic
R R F

20054F 20104F 20154F 20194F
G R IR (GDP) 0.710%%%* 0.670%%* 0.663%** 0.649%**
WK (UR) 0.208* 0.263* 0.267* 0.336%*
Hi 5 WA B (FE) 0.555%%%* 0.493%** 0.619%** 0.560%**
AH%EE(PD) 0.266* 0.262* 0.267* 0.267*
A~ (IL) 0.572%%* 0.621%** 0.587%** 0.435%**
PR (IS) 0.512%%* 0.263* 0.475%%% 0.372%*
REVRBR B2 (ED) 0.365%* 0.352%* 0.260* 0.282%

13 #p<0.10; **p<0.05; ***p<0.01.,

RV R KV =2 VG 38 T B Bl HE s 2 ) 40 S B A B ) — AL T = ey, (BRI E, g R ) 78
ZENS IR, 2005 4R q (E AR A 0.710, 2019 4F N RE R 0.649, ITAER, AR 0948 F 0 15 58 I8 FH AR KR
& T+ (R IR 0T ik HE i i) ik A Ty o e 055 ), I - B el I SR A 4 30, i HE T 308 s 22 , 48 5 4 K 0 ke
R4 g R T AR R U 55 , (HL 28 55 15 T 20 1 R LT AE AT TH 2 2 VO S B e R A - 2R U T A %
JEE XA HE T 25 0] 43 5 0 3R 80 g LR, o {1 — ELHEIBIAE 0.266 A6 47, 3X 5 2% PU IR A R 0 BL XN 1 %5
FERE/INEEDIAR G, 22 VU 3T A N 0 B 4 b DX 32 B SR AR A 22 N Tl IR DRIV 7 T IR X, 4 XA
N ARZ | TARBE/IN, T ELO i BRIl iy B AR 2 5 10 R

Hiu 5 I R S R ZE R Y q (B2 A T 0.493~0.619 5 0.263~0.512 22 [i), M 3k W4 48 bk i B8 45
PR, M W0 B S ™l 45 /) B A A5 ) I B, DT % e 75 225 ] 4 S5 1) 582 i 0, 522 R S B BB
fiE o 55 ol L E ) T B Anh 23 52 20 56 =Mk i LU R, T b Oy 0P B i LA AR SR BUOR =) o AR
AN B AR B T e KR R RS 3, q (16 2010 4F X B Kl 0.621, 2 2019 4E & Jy 0.435, 3% 7]
fiE 55 2% G 30T AR A ol 2 8 R R A DG, RIUASE LA b Tl Al AN B /b, DT % i 3 1 e A 0 B A A 0 55

WA AL K A A A T 1455, q (LM 2005 4E A9 0.208 | T+ 2 2019 4EAY 0.336, 2005—2015 4E4b F 2%
MGG, 2015—2019 ARG AP . = PU I T BEAL T PU R N il , ER 7 B X SR AL i R 22 1%, B © PE R K
TR A 2 v T b DX A A R 1 S it DA B 2% — AR T 2R ORI P T AR T 2 O R Y
B, T 22 P T RS T AR R, DA A R K BRI AR Bl T i HE O K
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+ 2 8] B9 3 FAE FO R HE A 2S (0] 53 S OS2 e g o AR S5 il 4 B2 PR -4 BAE S5 R AT HE T, #28
HAEH R A TR A PR R 6,
FR6 20052019 FEMEAFRXEERRMNER

20054 20104F 20154 20194F
EHHF
q He# q HE# q He# q He&

GDPNEI 0.912 1 0.821 2 0.820 5 0.764 8

EINIL 0.829 2 0.837 1 0.812 6 0.916 3
GDPNIS 0.821 3 0.902 1

FENIL 0.816 4 0.769 7 0.788 9 0.883 4

FENEI 0.815 5 0.797 3 0.835 4
GDPNPD 0.809 6 0.744 10 0.728 10
GDPNUR 0.801 7 0.839 6
GDPNFE 0.795 8 0.747 9

GDPNIL 0.785 9 0.783 5 0.804 8 0.886 5
URNIL 0.777 10 0.774 6 0.806 7 0.736 9

PDNIL 0.791 4 0.937 1

ISNIL 0.773 8 0.873 2 0.924 2

FENIS 0.848 3

URNIS 0.773 10

FENUR 0.803 7

SRR, S PR Sk WP A HL LA, X6 = P 3T R Al HE s T o0 S 0 i R 0 SR ATE ] B — 5 e [
T-HIfERE S, YA 80 T B E MR . R M, S AL KT L N 9 B B TR 5 R A DR AR R 0 R N A
55, (A2 HEAERUG, q (B8 20 B4 T BACKRE, 2005 4FIR BT ACE 5 N F %5 B 0 50 B 4580
q B A1 X B A%, 430 S 0.208 F1 0.266, fH GDPNUR, GDPNPD X fif HE i 19 5% Wi 7 3% 1 0.801 A1 0.809;
2019 4F A 1% J& RN BE R 50 3 19 B PR 7 2800 q B4 0.267 i1 0.282, {H PDNIL, ILNEI 9 i B 7 ik %]
0.937 1 0.916, £ A FFEAC HAEH T ¥ RN TR D Bk . 2N FAEM P BEAERLGE, g iR
F 0.9 1A 5%F, 4054 2005 451 GDPNEIL(0.912), 2015 4= ) GDPNIS(0.902), 2019 4= 1) PDNIL(0.937) |
ILNIS(0.924) Fl ILNEI(0.916) . 7T LA& B, G s B . 7= b 25 46 R0 N 11 %5 B 45 B ph e ¥5f B 1 VE AT
PR, (B 5 2 0% & kP45 £ W7 B LUS, XA HERC A iR 04531 1 RERTE Y88 T, X 15 B & A RE o
FE 7 AR AN 19 B 0 58 EL R, % 22 P ST A R A ) 3 S A SRy B Y 22 S (RS NS .

T EWHE 1 5 28 B AR R RS i AR R B, Al T B SRR BN RS E (E 14),
AL B, AS TRV 8] B, q fE i R 28 5.7 AN TR, 2005, 2010, 2015 A1 2019 4, q {8 e K 8932 5. T3 51
A GDPNEI(0.912) . EINIL(0.837) . GDPNIS(0.902) #1 PDNIL(0.937) . GDPNEIL, FENEI Fil GDPNPD [7 fi#
F& 1 3 WU 55, q (B 4 BN 2005 4E Y 0.912, 0.815 A1 0.809 T [% % 2019 4E 14 0.764. 0.706 F1 0.728.
PDNIL. ILNIS F1 GDPNIL Y fif B 7 32 Wi 15 5, q 1B 73 %1 Ak 2005 4F 19 0.662., 0.734, 0.785 FF+ % 2019 411
0.937. 0.924 F1 0.886, H. PDNIL (1) 748 fk i B Fe K . EINIL F1 FENIL 4 i B F1 Je 055 J i, HLAE 2019 4
fi B 7 W SRR, q (E W, 2091355 0.916 F10.883, GDPNIS 1 URNIL K B J17E 2015 4E ¢ ik, q 1
535124 0.902 #10.806, K itt, GDP 5 REM 3R B . Al AE. 7l 2548 . R A KT e S 19 32 BARE T2
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(—)EELER

7R SC 3 3 A OF il P [ XK )] 31 DMSP/OLS 5 NPP/VIIRS & 1] AT )G 5% 1%, 25 a4k R 40 17
1995—2019 4F == Py i B (4 BE VR PR i HE i it . N BB A 0, RIS [ a3 it L 28 55 R840
BT R Z M A (RIS 20 B LA B i B R0 4 55, X 2 VPG 3l ol A sk I %) B 25 A0 A R AIE L 2 ) SCIBRRRAE LA K%
R R G AT, 15 DL R S5i8 .

85—, BT, 1995—2019 4F = VY I 7 B A HE RIS i 2 3 K i 35, 3ok B 3 IR 2 5 TR TR R
e B B A B BERRAE o Bk HEBCE AN 1995 4F A9 36.23x10° t - FF 31 2019 4F A9 116.61x10° t, 24 4F- 4
KT 80.38x10° t, HEHK T 3.22 4% ; Wk HE BT 41 KK BE Ry 4.79%

8, WBSRE, 1995—2019 47 (8], 2% VG 3R 7 1 L Ssl ik HE A0 4 B 58, B HE ik (10* ©) DX B] Hy 1995 4F 1Y
[13.4,425.4] #4454 2019 4114 [103.2, 1051.4], fe % E 35k (g Rg M 5% B B ) A i B3l (22 M i 3k oe X)) 43 51)
B 8.46 135 F 2.47 4%, Bk HE 4> B3 K 48.92x10% t F1 625.95%10% t. MR HEC I BEF , 2005—2019 4E,
2% VG I TR A O 22 B EL DX Y B 7 GDP Rl HE B B R RS T R A A H B HE R B (v o0) X ] i
2005 4F-19 [4.2,9.7] TR 2019 41 [1.6, 5.0].

o=, WIS 3 A R, 1995—2019 4F, == P T BEAHF i — B R B 2R AR, wh s . r bRy =5
(] 53 A1 AR B, R ik B3 22 4 v 78 =2 M T R VE T T R LN AR L R R R A I X 22 VY R T A L ek
HEBCAFAE b 35 10 25 8] 22 5 M RN 25 W) E [ AH OGP, 0 22 AR B4 /0, 25 0] 1 A ARG 2 3 B 28 K
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73X, AR — R SR A AR Th 7E 5 1 48 B R M R R M

SO, 2= PO BE AR HE A (8] o3 5 A2 B Z R0 R LR G . R R K VX 24 P I T B R HE S
(] 53 S5 (%) 52 Wi g Ty ¢ e i, b 7 TOF IBCS i | A Ml A FSORN 7 Ml 25 R e HE Tl B A i B S e g, IR AL
AR NI %85 R R TR i 5 Ko HE TS A 2 M AR XS 252 557 5 2019 48 4552 i) DR~ XoF sk HIE il 2 1) 43S 6 fie B 10 DA
KENIMRIR Hy: 2355 /2 J 7KK (0.649) >Hb 77 W E 32 HE (0.560) >4k A% (0.435) >l 2574 (0.372) >3l A 1k
JKAF-(0.336) >RE 5 58 B (0.282)> A H % (0.267) o 5200 PR~ 2830 W0 P 28 B LU, 5% 00 7 35 A o] B — 52 1



55 6 1 XSS + 2 VU Il T A A0 Bl sk HE IR 2 20 A1 R AIE B 52 i PR 3R 59

BT 0 B 1, B8 3 T B B3R, 2005 4F . 2010 4F . 2015 4EF1 2019 4F q 5 K 1058 5 B T4 31k
GDPNEI(0.912) ., EINIL(0.837) . GDPNIS(0.902) F1 PDNIL(0.937); £8 %% & J& /K5 REJRsm B | Al %k,
PRV S5 | A KT BT 32 5 0 28 BLAVE AR e HE R ARG K i EEEHE B T .

(Z) BRI

PEREA “VEEBARTT &7 A 1 v PG 0 i DX W A W 1 ST, 22 S 2 BR A T I R DL R S VIR
TR I RFEEHEE, 2 PO IR HE M B U IR b S FFEE YR, 7R FF GDP R4 K AT T, A2
D W[ A I 1285 N - A L1 1 a0 S R 0 8 o = R e o P e e T vl
YERI 345 20 H] 55, D45 G HE RO SR 2L 2%, B HE RS i B H kg . SR T 4530, S840 DU BOR 2.

1. 3R F R LW Ao AR 3, R R 2 4

X 24 VUSRI R SR U, DAARE SR Shy 2 ) BB R T B 25 R4 XE LA AR S N G A, R B TH R IR F ASOR 9 R B
N K ) & ST REUR, T4 R AE XN K PH AR . KRB 5545 KB R R IR 34, 3 13 m etk & v . K FHAB #4
KHL RUEL L K B RE & L AR A RE R 4, RS AR TR AL A AR VR R T AR R A D L E . DB HE K
23 [A) 43 A7 FNAE TR AE SRR, B D HlE 2 o BB B2V 70 LA 25 T viT e 5% BBl Shy = 10 v i 1 X, A B2 70 i HE
G T ORI = SN s RIS 1 = = O v A - Tl | o A TN K 28 R ¢ R N R Y -3 e 118 7
L7 E = he .

2. B F G EAEER R, SRR A E T X

AR A TP I 2 2%V 3T AR O HE SR s ) F S, R R P AR R AR, b I ARG R A A
AR, A Sk R R T A, DD R B e, DR A 0 R AR m HE i o RIS, 22 e T R T R R
Gr AR, AR AR A5 B X R IR PR K 48 ) 5 ] s TR, A B N O S R T R, i B
A g, X B AR L SRR AT R A R, 7 B AR A BRI AR, T e A T O K

3. BEKER Z - BUR, 3% 3 Ak R AR 2R

28V AR 22 VU T A HE O K 0 R BEBR BNy, i T A A [ U R TR KA X R S
i DX, e HE B3R 1 S T MR BR 28 BF A ML AR, FEAR R BRI KA TR R, SR TR RRIR A AR, ik
FENVZERY, BN AR AR B, SEIUR T R AR . SRR B . BUNTS TSR A T AT E R B T RE & Rl AL
il 0 2 €2 4 Rl SO IBOR , 5 1 R AT Al AR B B AN SE PRz A . [RIR, BEST R XK (LM P T ) B2
e, B | HE BRI AR 5% ZAA, K BE VR U AR BB, 48 = BE VR A FHACR o

SEHk:

[1] SETO K C, GUNERALP B, HUTYRA L. Global forecasts of urban expansion to 2030 and direct impacts on biodiversity and carbon pools[J].
AGUFM, 2012, 109(10): 16083 — 16088.

(2] W, B, BREME. Brbfn: sh e 242 (7). B, 2021(7):1 - 13.

(3] J5fd, oy, T Bk, &5 BRI B AR T 3RS REE A R ms PR 0T (] o FEL R 2 e B 11, 2021, 36(9) = 1001 — 1009.

(41 J7QUsk, FIREE, Silds. o SRR AR B AU R PR S 5 3t PR 22 BTk (0] s BE 224K, 2018, 73(4): 651 — 665.

(5] Zealdy, 30t PR, 55, K= At X 30T 3t 55 GEURTH SR COHE I 2= 88 5 20 B (7], HLELHT 5T, 2019, 38(9): 2188 — 2201.

[6] B, KT E. BR= AR AT HE BN 23 RHE K52 R 38 —— 55 T 1996—20 144 Hudls (7). 1R ARl R 22 22 4R (R 2 R RR), 2017,

18(1):70 — 76.
(7] Z5J0H, TR, T RANKT 6500 1) v 2 th DR HE A0 25 R A SRR AT B sz i DR 2% (0] 1 #0U Ve K 22 284 (H AR RH2ERR), 2019, 40(4)
48 — 57.

(81  Eff, XUMFEL. 5T B R S B HE O 45 i AR5 fiF —— 55 T DMSP/OLS T A1 AT Y3545 (7], b5t 3 TR 22448, 2019, 21(6): 41 — 50.

(9] BEu, Hka, XHEE, &5, DEURTIAIo 22 PO ok i o oMl 4 3R 5 75 et SR 1 2 IR S T (0] HERAIE AL, 2021, 40(10): 2897 — 2913.

[10] ELVIDGE C D, BAUGH K E, KIHN E A, et al. Mapping city lights with nighttime data from the DMSP Operational Linescan System[J]. Eng &
remote sens, 1997, 63(6): 727 — 734.

[11] DOLLCHRISTOPHER N H, MULLER JAN-PETERR, ELVIDGE CHRISTOPHER D. Night-time imagery as a tool for global mapping of so-


https://doi.org/10.11821/dlxb201804005
https://doi.org/10.11821/dlyj020201097
https://doi.org/10.11821/dlxb201804005
https://doi.org/10.11821/dlyj020201097

60

PIAE RS2 R (A SRR 2022 4F

[12]

[13]
[14]
[15]

[16]

[17]
[18]

[19]
[20]

[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]

[29]
[30]
[31]

cioeconomic parameters and greenhouse gas emissions [J]. AMBIO - A Journal of the human environment, 2000, 29(3): 157 — 162.

ZHAO N, SAMSON E L, CURRIT N A. Nighttime-lights-derived fossil fuel carbon dioxide emission maps and their limitations [J]. Photogram-
metric engineering & remote sensing, 2015, 81(12): 935 — 943,

JRUKE. T DMSP/OLSHE A1 KT St 4o ds ) v [E BEV5H 2 B HE T 5L [D]. TR s AL A Bt A Be () M BRAL 24 BT 5T ), 2015,

LEE, HE M. 2T TR AR CEE I A BAE O 2 B ] spE AT« BRIRS R, 2017, 27(9): 143 — 150.

CUIL X, LE1 Y, ZHANG F, et al. Mapping spatiotemporal variations of CO, (carbon dioxide) emissions using nighttime light data in Guangdong
Province[J]. Physics and chemistry of the earth, 2019, 110(4): 89 — 98.

T, BB, AR WA T A B s HE T A I AR K S ) [ 3 T —— 2 T NPP-VIIRST A AT S $odhs 19 Sk [1]. ISR} 2 241,
2020, 40(2): 697 — 706.

BV, XE. BT B E) KT D6 HHE (K ST A AR U DR BRSO 2 2 RUBE 23 T [T 42 F 3 7R, 2020, 40(12): 12 - 21.

R, B, SRAUH, S5, BT RV 2 DR HE IO 23 A% JR TR A R [ 2 —— 2% T DMSP/OLS 5 NPP/VIIR S [AIAT e i [J]. s BT
7, 2021, 40(7): 2051 — 2065.

SRR, BB, T REE, . BT BRI CEOE I R E REIRE PR IR LB [J]. B 740, 2013, 68(11): 1513 — 1526.

WANG Z. Analysis of CO, emissions and the mechanism of the industrial enterprises above designated size (ieds) in resource-based cities by ap-
plication of geographical detector technology [J]. Journal of resources and ecology, 2019, 10(5): 537 — 545.

PG, FME, H & 2T RIRAT R EE AT 3t X AR A 2R BSHETS S R R SR L (D). IsRWE AL 57T &, 2020, 39(4): 159 — 162+174.
AR, Stk P BER O MR S 5 2 W 2 7% 5 0] AR« BERS 38T, 2018, 28(2): 48 — 58.

F R0, PRSOR. RPN ES: JRES R EE (], BN, 2017, 72(1): 116 — 134,

FRIO, KGR, J 3, S5, LT RIRT 6 Hde (10 2 PO A A AR AL (D] R /R(E K, 2020, 35(6): 38 — 43.

Wk, SRIBAR, ks, . 30 B A S 0/ 5 R R E AR N FEAE IR S oG 52 (1] 2257 HEE, 2020, 40(6): 9 — 20.

IR, R, ERESK, % DMSP/OLSHEIRT AR E DX AL T K R ], BRAE BB 2741k, 2015, 17(9): 1092 — 1102,

JH3R, BRIE, XUFE, 5. NPP-VIIRSAEBLARIXT U EHa (¥ & B77 i 5 50 1] R I4E ., 2019, 34(2): 62 — 68.

LIU Z, HE C, ZHANG Q, et al. Extracting the dynamics of urban expansion in China using DMSP-OLS nighttime light data from 1992 to
2008 [J]. Landscape and urban planning, 2012, 106(1): 62 — 72.

B 2. R IRIAT D't Bt ) X s REVRH B B e el 4k [0]. 2 BaE, 2017, 42(2): 140 — 146.

ok, T 200 % S Stata S (M. A6 =558 80H HARAL, 2015.

WANG J F, HU Y. Environmental health risk detection with GeogDetector [J]. Environmental modelling & software, 2005, 20(1): 114 — 115.

[RERE  F 5 %]


https://doi.org/10.1579/0044-7447-29.3.157
https://doi.org/10.11821/dlxb201311007
https://doi.org/10.1579/0044-7447-29.3.157
https://doi.org/10.11821/dlxb201311007

	一 研究区概况与数据预处理
	一 研究区概况
	二 数据来源
	三 夜间灯光影响预处理
	1 DMSP/OLS影像预处理
	2 NPP/VIIRS影像预处理
	3 DMSP/OLS与NPP/VIIRS影像相互校正
	4 校正评价


	二 研究方法
	一 碳排放测算模型构建及精度检验
	1 碳排放测算模型
	2 碳排放模拟模型
	3 模拟精度检验
	4 碳排放模拟修正模型

	二 变异系数
	三 探索性数据分析方法
	1 全局空间自相关
	2 局部空间自相关

	四 地理探测器

	三 结果分析
	一 碳排放时间序列变化
	1 碳排放总量
	2 县级尺度碳排放量
	3 碳排放强度

	二 碳排放空间分布特征
	1 正态性检验
	2 空间趋势分析

	三 碳排放空间关联特征
	四 碳排放影响因素研究
	1 指标选取
	2 单因子探测结果
	3 交互作用探测结果


	四 结论与政策建议
	一 主要结论
	二 政策建议
	1 立足资源禀赋和区位优势，优化能源结构
	2 创新绿色供暖技术，推广低碳生活方式
	3 完善低碳经济政策，提高能源利用效率


	参考文献

