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Abstract: Grasping the development dynamics of regional carbon information is the scientific basis for carrying out regional
carbon balance planning. Based on the statistical yearbook data, the direct carbon emissions of Dongshan Island, Fujian
Province as a whole and each industry from 2012—2021 were caculated. At the same time, industries and land use were
combined to analyze their spatial patterns. Kernel Density analysis and the Kriging method were applied to analyze the

spatial influence of carbon emission sources. The Gaussian plume model was used to spatially simulate the carbon emission
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dispersion of industrial point sources. The spatial differentiation of carbon emission of the Dongshan island was analyzed by
the method of fishing nets and population correction, in order to explore the spatial distribution and spatial influence
characteristics of carbon emission on the Island. The results showed that industry was the primary source of carbon
emissions. The significant decrease of industrial carbon emissions in 2021 indicated that the conversion of energy types
played an important role in industrial carbon emission reduction. The overall share of carbon emissions from fisheries was
about 25% , which was one of the sources of carbon emissions that could not be ignored in the Island area. The spatial
distribution of integrated carbon emissions on Dongshan Island had the basic characteristics of “point-like aggregation and
surface-like diffusion”. The industrial carbon emissions had the greatest impact on the surrounding areas, often forming a
core area of carbon emission hotspots centered on the industrial carbon emission source points. This was followed by areas
with higher carbon emissions as population gathering areas, hilly areas with the lowest carbon emissions. A cross-transition
zone of carbon emissions was formed between different land use types. Finally, from the perspective of spatial impact of
carbon emission, this paper proposed the spatial planning strategies of “encircling” , “accompanying” , and “intervening”
carbon sinks according to different forms of carbon emission sources, which could serve as a reference for regional low

carbon planning.
Key Words: sea island; Dongshan Island; Kriging; Gaussian plume model; spatial and temporal characteristics
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Fig.1 Location and land use map of Dongshan Island
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Table 2 Carbon emission accounting results of Dongshan Island from 2012 to 2021
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Fig.2 The total carbon emissions of Dongshan Island and the proportion of carbon emissions of various industries from 2012 to 2021
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P A BE A BT AT LA 31, AR LS 8 B T P R AR G A Tl B HE O 00 DX, v S DX PRI Ak £ 05
Hin B HE TR S M B R T R AV vl b, DX s HE TR P 8 S Y R o0 O 0 L, BRI Az A R 25 KU R R
(A SE ] B HE IO it ELA KM 2R 4T 25 51k

1z i T AP AR AR ER X T CO,7EMUIIAE TN B4 BOIR LA TR, 45 R an 18] 4 PR, AR
DA e] = B 27 A KA B 1 T O 1) 1 29, 10 H =R 3 A AR IS AR AU ER M X AT AR AL A, S K
6.04m/s;6—8 H ZR AL X BEATVERG K, SF- 2 K TT 4.08m/s BRI ZE AN 4 ffs . T 2R b 2 XUAG XUk
KT VR, B A A6 2R R e T 47 88 R R 798 B 22 R, 22 &1 XUm) 8000m 25 Ak 1y o il 4™ 8 25
600m Ze A, A7 I AL RE BS AL 1)y Tl B HE 25 24 g 400m ; 763 BS PR, 22 P Y COL MBI T4 181, 78
XU 8000m I S Ak, A2 VR B v T A T BRI BB A T AR AL 2R KU B 1 B A A o, i, AR dE 2R XU
A Ay it VG R KU R IR AT R AR b RS T b b DX Y CO, B R

X 6.04 m/s " X 4.08 m/s

1000 v 1000
g 500 g 500
e CO I BE/(kg/m®) e COL ik Ji/(kg/m?)
g 0.002 g 0.003
a 0 H 0.001 8 0 H 0.002
#E 2 0.001
= 500 0 = 500 0

1000 1000

8000 6000 4000 2000 0 0 2000 4000 6000 8000
JEES Distance/m #EES Distance/m

4 CO, ¥ BIEILER

Fig.4 CO, diffusion simulation results

http ; //www.ecologica.cn



2224 o SO

&t
H
=4

44 %

322 WRHEBER A AR ARG A

HAE OpenStreetMap Wiki XJ 2% Ff 1 %28 1 I, 45 4 Fe [ 2 B TREHORARYE) (JTG BO1—2014) Hi&
S A5 A 3 bR oA AR % 4 O e e A [ S TR )3 B S e HE O B P A LU, i 181 5 AT DUR B, 2%
S 2 AL g% 190 s DRI B e 5 PR A P 20 PL ml A Y R L I Sl ik i 2 4 v 7 i
DX, R ZR AL X, R RSB HE A oo 1 3t DX T 8 0 9 o7 B, 2R 0I5 B B Y S A A, LR B
e S R SRR PRI B R ZR b A B i DX T 4 e B B SR LA N I SR SRR X, R TR AT H Y
o SE A AR R B NTRARZ o DI e Z A1 B WS (L 1) 90 2 A 2 1267 (A S il T 0T 6
DX D 28T 45 289 B 7 M, FE A i s i g BE DR, R T i B B vh i 5 (0 T P L AR A R, el AR R
Wil — 00, 3P Y B S PR b 28 22, A TE B HE TS AR X

>z

2l BHEBU R B AMHE

7 421.696 75 968.639
g0 g0

0 5 km

I

B 5 Z@BHBSHEREREESH

Fig.5 Distribution of traffic carbon emissions and it's kernel density

3.2.3  BRHERCE YA [RIRHIE A

P 6 Ay 3t R e HE A 2 T 20 Af 1], G P N 2 0 e e, R 7K AR T R J, ARt 3
FUTEA LAY EAERRHE R 2 SR8 o B 43 08 - R PR HE A v A 1 Jo L A8 ™ BCEA T A L, mT LA
A B LM IR HE A AL h R Jb =AW A e (R X, b ARG s st DX 8y o J A AR R IX

>»Z

A R BeHE B
mm 0—2.86
[ 2.86—5.71
5.71—15.68
15.68—22.87
22.87—25.73
25.73—35.69
[ 35.69—44 .31
i 44.31—54.28
54.28—65.75
65.75—85.76

0 5 km

Ble tiiflAmHEiMASHmRERESSN

Fig.6 Distribution of land use carbon emissions and it’s kriging analysis

http ; //www.ecologica.cn



6 1] BESC A5 R IRHEOZ 5 I 2 R —— LA 1L 5 S B 2225

VUL M DX R 6 FERI T B, X 7 ) Tall S SR -5 1 A Ol 2 HAT e i e HE TR F- - - )
FHBRHEHC A A 55 45 1 M) 28 B 93 B R B0 ) (H M A 30 BT AN 58 4 — 3, 7 AN [R] L R T 28 70 4 3
FAESACTE R HE B A 3 S DX, 0 N3 b3R5 AR R e Ak 8 e HIE CABLARR T N3G 3 DX P 8 ) sk 1 Tk
{EL, 31X R 25 18] _E A DXy HE S R it
324 LEERRAR S B AFIE S AT

12 FH P IR] o HL 3 , DI IRI AR L A ) U8 S5 N 1

SR TSRS ()40 B S AT (4007 50 A
G AR A8 I 7 BRI LU ke

AR L A B R B 2 ) 4 A B IR TR AR T Ok 5

RS AR AR | BT T B 0 I

BRAHEBCH AR X - ) P50 S et B 2 GBI
(B X A X80, B Rt A5 25 PO M X S e 1) M o
BEIE , 76 PP A ] 5 0 X, X5 T

BRI 55 10 5 MR LR P ARG LUk P B 7 253740

HER e DX R N U SR s (R B A v R AR X, e .
AR SO, A A AR O B HE T A AR o s 0 S km
KBS 14 07 B 20TV K S e HE A Ak TR R K
-, FE B PR A7 U A SRR 7 A T R e HE T
BRHEBRAE DX A R L 2R LR | 93 08 LAY b bk
DA Frpe ML IX, P 1 XN S8/ ALY Bk
HERC 2 TR i 2 WSO d ) — AR A RIRIE UL

E7 2019 FREHRAMEESHE
Fig.7 Spatial distribution map of comprehensive carbon

emissions in 2019

4 SipSitie

4.1 45ig

PAGETHAE SIS BRI 2R L 5 2012—2021 4F (Al HE s #E 1 7% 5 4 7k 5 - HOR 45 G %, 43 B
BRI 28 [ R BB A, 18 AR B oA s B4 ke R ST AR RIS ) 4w 099 L B2 N EUBE (9 7 B4R
IRHEBC 23 [0 2 A A2 Rl 2 R AIE . A5 800 4598

(1) &1 2012—2021 +4E8) CO,HERL ST 1728.77 1 t, Hirp 2012 4EfRHET R 52, My 138.46 Ji t,
2019 AFEHEE e, 35 191.57 5 t,2021 AR AR L S A HE AIEL S A 1T — 4T 08070 18.68% , Tl ik HE I B A i Ll k%
F40.17% ., WRAEBUS S AR PRAR L KSR B A | J5 HAR I Sh AR TR, B AR AR T A i = 2 SR Ok
F B HE S B B30, 7R U™ HAR T, DXl & Ji B DSl HE il A B S v, DAl Ak HE ik
KT, Tl AR 5 0 B ZERRHE B , Yl AR k1 5 1 DX 5 o E B 88— 7=, R AN Z A R 2 — | 2
Sl A i FE O R BHERIGE A 34 0, 78 DX s HE b o 3 A S A4

(2) N2 THRAE R, AR5 L0 5 25 A R (4 2 ] o0 A SR < SR SR A TR 80 (O LA ERAE , Ak HE ik =
5 e P b DX 7 )BT, SR B v {1 DX A N 11 S SR 28 118 SRAE A 7 4 SR X, 3 Vg K g i HE T
b TR KA s B HE AR X R KR LU 285 LA il FPG A6 ARARIX A5 L b X, ASEmR SRR T 1)
T HE T L b T AR D M ARHE X S Bl DX S d A, AR A LA T 2R A B e HE AR A A O B S X
AN TR b 1] FH 2K 38 22 [ 94 52 i) S5 S0 T30 v (L DX T AL DX ) Pl o A 1 i 8 7 s A T i HIE T 1 58 S ok i
X, %IRRT HEZEXT CO, 8 B2, AR Jb 2= KUK R A R F CO, 9 HL,

FRPEXT AR 1L 5 R B HE IO 5 B 2 R AR 04 20 AT, ] kg DXt Dl HE B2 (46 DL JEL %

(1) IIESL b8l DRk, ZARBOR S /EH . i DU R 4, O AL RE TR, b X 3s T P g

http ; //www.ecologica.cn



2226 JAE = 44 %

YRS T BEVR T & AR, X A i P 75 K B, B A b A By xfE D) 58 i, PR I 75 22 IR 42 25
][] Fsf A 360 o S e 3 A5 T B A A Ml sl A e HE T

(2) MR YEAS IR HE AU 114 25 18] T 25 12 ()52 ), S AS [R) T8 28 (R e W WA U, %o —F sk HE R S VR, SRR 2
BB SR, 20 FE Sk HE IR i SR AR s X TR IR, SR ARl SR VR PR Bl RV 3 2k A 1) 2%
AT TR A 0 T T HE B SR B A A7 W, 34T 5] A b ) S 780 14 22 S, Gn gt s /N s R < 1148
42 g

ASCUIAR I 5 S ), ot -EL ol 5 1% T 42 i HIE ik e R AT A B 0 0 s [] 0 A B 5 (B S M R AE R A7 407, 58
7 BBt 5 P BHE O SAHESR D B 9 DX I i e HE R 2 18] 3 A1 B 22 100m (RA% ) RUEE | [] BE AR 48 A [R) B 28
B HE IR T 7= A AN RT3 1 < ARl PHBE™ RN A A7 BBV 2 TR RIA0) SR ek, 3 % DX 3 g I sk 0 ) 2L
A—ESHEL,

(AR SR MAETE LT A R ZAL 5 56, 32 80 SR, UMb A HE AR S HE R o5 1) 14647 25 (1] 43 e BHSUAR
P T HBEH R/INHA T A FBER R IrIEFE R RE TR 2 e HE B B /&, 25 R VT e A 7E — 8 1% 22, WA, i
T Hb DX BEVR i T 25 5 LA B AN R SR R DR 8 TR ) Rl HE s R 5 b DX SEBR AT g AT — 8 th A5 Ok I 5
R N 143 A 850 X B HE TG A 725 10 A RGBT, AEN 100 X6 g Bk HE 00 225 18] 43 A 8 7= Az 5 ), BRI gl
TBcHE ) PN 38 25 S P I R A BIAR G PRI 5 B I, COL TE RSP I 8052 2 5 &R 152 ), AR ST R BRI v 07
AP HORE RS % ST i VR A A TR KT T B et o 7

AR AT im0 S R W 28 246 1 s DX R Jil PR, 56 3 /N RUBE DX IR A B HE A% AR &R
30 3 TR B Al A 2 () A Dy w55 B v /N RUBE DB AT A 1 o I b, R L 5 TR AR A o ] B e 5
B, RUE AR L 5 B A =7l S5 S nT X 5 PR W R HE A TR T TR S 40 HT

£ 3L Hf ( References)

[ 1] Steininger K W, Lininger C, Meyer L. H, Mufioz P, Schinko T. Multiple carbon accounting to support just and effective climate policies. Nature
Climate Change, 2016, 6(1) . 35-41.

[ 2] Shuai CY, Shen LY, Jiao LD, Wu Y, Tan Y T. Identifying key impact factors on carbon emission; Evidences from panel and time-series data of
125 countries from 1990 to 2011. Applied Energy, 2017, 187(6) : 310-325.

]

1 EIE, JAM, S PEHER M X SR O R N R T RE X T —— LA R ). A A2, 2022, 42(21) : 8664-8674.
[5] RO, BHE, PRI, PRELL. TLVHA RERERHR B 25 IR A G R R LURZ IR . A 48254k, 2020, 40(20) : 7451-7463.

1 EFE, REAE, A, m TR, ST 04 R I 0 I St R e HE S L A R IR S5 (LI A e R AT, RS AR, 2022, 42
(23) : 9604-9614.
[ 7] BLHEd, WRAAAR. A b ] A BRHE RIS IR DGR PR S 05T 40 IX. AEZS2F4R, 2021, 41(14) ; 5814-5824.
[ 81 B, GRM, 25/, FREA b IX I8 76 il B HE R 25 43 IR 98— T4 BRI 19 ESDA 43#T. LD W 4 k24244, 2018, 30

(1) 27-34.

[ 9] FB¥litw, B0, Jrdi, XA, KRBT, B2 . TLFE BRI BHE B 25 4% Jr) SOg mi 2 430, Al TRE2E4R , 2022, 38(23) : 70-80.
[10] XU, [algh, FEH, Th 05, SEFRRHREBUZE A rh I DR il A 25 20080 B 2 L A9, AEAS2F4i, 2019, 39(6) : 1979-1992.
[11] ®mens, PoRMH, MoPrhis, a3, k221G, e, b E GRS P a2 2 b, b ESRSERE, 2020, 40(10) ; 4304-4313.
[12] XIBEE, mkd, R, KB, R, HHObR. 5150 RE IR R RO 25 4% 5 ARSI R . A 252441k, 2017, 37(7) « 2476-2487.
[13] X%z, BRIASY , #ocar. I BkHER Ay 4 [ )R K o3 A 2 25 1 i ——3 T B g HEBOBO0E 09 SRR 92, L BRRL24, 2021, 41(11) .

1917-1924.
[14] BZRER, SkUb, BE%E4, RMR, X198, T, M2t g X B B S0 s 8] 43 5 B - 43 X P44, 2014, 69(10) :
1425-1437.

[15]  EG, SR, v IR RRHE AR 9 23 (0] 36 HA5O0; B SR 2 2. H B4, 2019, 74(6) : 1131-1148.
[16] Camilleri-Fenech M, Oliver-Sola J, Farreny R, Gabarrell X. Where do islands put their waste? - A material flow and carbon footprint analysis of

municipal waste management in the Maltese Islands. Journal of Cleaner Production, 2018, 195(27) . 1609-1619.

http ; //www.ecologica.cn



6

BESC A5 R IRHEOZ 5 I 2 R —— LA 1L 5 S B 2227

[17]
[18]

[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]

[31]

[32]

Ef, T, JEW, SkUTIE. T2 AR ALl 2 MRBOTAT SR RS20 AARIERR, 2022, 50(2) : 168-177.

Pu W, Mi T A. On estimating transportation energy consumption and carbon dioxide emissions from off-shore island tourism—a case study of Haikou
city, China. Journal of Resources and Ecology, 2016, 7(6) . 472-479.

Cai W Q, Song X M, Zhang P I, Xin Z C, Zhou Y, Wang Y T, Wei W D. Carbon emissions and driving forces of an island economy: a case study
of Chongming Island, China. Journal of Cleaner Production, 2020, 254(13) : 120028.

XN, T, E-58, XUHAR, TR VI DRI e A A SRR HE R ) R R AT
2019, 35(5) : 632-637.

PMGAG, bk, 24607, SR 1 IR o HE I B R KGR R PR A BT —— LA BT VA ST D . HBRATFSY, 2018, 37(5):
1023-1033.

ASESC, RS, B0, HE T NPP-VIIRS 7 8] AT/ KRRl X 2 3l b ) P HE il 25 8] 23 S 00T . BRE AR} 242704k, 2021, 41(9) :
3847-3856.

BV, WAL, AR, BRIE, MR, B, MRl ROOUE RO ST RRHEROR W R =S S AT, b ER(E BB AR, 2020, 22(5)
1063-1072.

B, S0P, TR o E RS T DR N 25 S BRI 5 R0 R R —— L g i ). 2B, 2020, 40(9) : 82-90.

K I AT 29 AESRAE AT A O B HE UG S K B S R BESE[ D] BB PR, 2021.

AL, TAR, T, FRE. TR AR = RO SR . IPEfL B2, 2013, 41(8) : 873-876.

e, X5, ke, (AR, DR, . B REIRIHFEINGE. sH DK, 2007(11) ; 74-76, 78.

T, Ak, thfbas, WAL, BLE, XKL, 3 Rz S 2s MG (7 0 LTS . %2 53R BE2E4R , 2016, 16(3) : 309-315.
R, EW, R, SKBERL A DURRE B SRR R R VP, IBURSA2R . WA B4R, 2015, 68(2) @ 94-101.
Fha5, 2580 ST RATIE PR A AR < B 5. i, 2018, 37(2) : 235-240.

Yorucu V, Varoglu D E. Empirical investigation of relationships between energy consumption, industrial production, CO, emissions, and economic
growth: the case of small island states. Environmental Science and Pollution Research, 2020, 27(12) . 14228-14236.

GyRAE, VFIRSL. GIS PRETT AT mi RSP AL (9 0 S J55 Y ORI . 22 528 RDBIME L, 2022, 45(8) : 73-76, 84.

VUL TR K S o . T k514,

http ; //www.ecologica.cn



