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Abstract: Global warming is inseparable from the increase in carbon dioxide concentration. In the process of
industrialization and urbanization, the use and transformation of land by humans is an important reason for the rapid
increase in carbon content in the global atmosphere, and there is a great potential for carbon emissions reduction during the
process of land utilization. Therefore, the carbon emissions of Fujian Province was studied from the perspective of different
land use methods. The Gini coefficient was used to measure the spatial differences of carbon budget of cities in Fujian
Province, and the scale and spatial differences of land use carbon budgets in the region were explored. Using social network
analysis method, we investigated the overall characteristics of the spatial network structure of land use carbon emissions in

Fujian Province and the role of city in the network structure, which is helpful to assess the environmental impact caused by
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human activities at the basic level and adjust land use methods in time so as to promote the development of low—carbon
economy. The results showed that from 2006 to 2018, the net carbon emissions from land use in Fujian Province increased
year by year, indicating a spatial distribution characteristic of high in the east and low in the west. Construction land is the
main carbon source, and forest land plays the role of the main carbon sink. The carbon compensation rate in the region
decreased year by year and had obviously spatial differences, and the carbon compensation rate of economically developed
regions is lower than that of economically underdeveloped regions. The gap between the east and the west in the ecological
carrying coefficients is constantly increasing, and the proportion of carbon emissions in the eastern region obviously exceeds
that of carbon absorption. Carbon emissions from land use in Fujian province has obvious spatial relevance and spillover
effects. The spatial network of carbon emissions is becoming more and more complex and stable. The status and role of
different cities in the network are obviously imbalanced. Xiamen City occupies the leading position in the entire carbon
emission network, and the status and role of the carbon influence of other cities in the network is gradually increasing as
economic links gradually strengthen. It is found in the network space clustering that the first and third modules have both
internal and external spillover effects with high density value, which belong to the “two-way spillover module” , and the
remaining second and fourth modules belong to the "net income module”. On the basis of the research, cities in Fujian
province are divided into three types of areas: low—carbon optimization area, total carbon control area, and carbon sink

functional area. We put forward relevant policy recommendations for the coordinated emission reduction.

Key Words: land use; carbon emission; social network analysis; carbon balance zoning; Fujian Province
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Fig.1 Carbon emissions from land use in Fujian Province from 2006 to 2017
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Fig.2 Spatial Distribution of Carbon Emissions from Land Use in Fujian Province
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Fig.5 Structure diagram of spatial association network of land-use carbon emissions in Fujian Province
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W45 % Density 0.0556  0.0694 0.0694 0.0833  0.1111  0.1944 0.2500 0.2639 0.2778 0.2778  0.284  0.3111  0.3580
KIRFE Reciprocity 0.2778  0.2778  0.2778  0.3056  0.7778  1.0000  1.0000  1.0000  1.0000  1.0000  1.0000  1.0000  1.0000
452 Hierare 1.0000 0.8571 0.8571 0.8750 09167 0.8621 0.7586  0.5455 0.5588  0.7667  0.7647 0.2222  0.000
W55 Efficie 1.0000  1.0000  1.0000  1.0000 1.0000 0.8929 0.7857 0.7857 0.7500 0.7143  0.6429 0.5714  0.5714
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322 BpeHkmeEs 8] SCHR R 45 1 o PR oA

A G AT O PRI 3 AN b A A A5 10 DT Y O R M A T TR AL 23 A, TE B
2006 4F-H1 2018 AFAURHE AT AL (32 3) o IXSEFRARIIHE S ML LEAY AR 28 Fp (0 AU, o S e 174 i ]
AP SC 2R | IV 8 2% 3nl T 205 6 A T 77 A 22 i g, DUSBIAR A oM R 2 T b A7 AU 0260 A
B A TR 3 A O PE RS bR 5 T AT SR AT ) TR AR S PR RO, 7 BB HE A 19 2%
Hh o R A RN T SRR, T U R A B HE A A SR R 25 LA 1T R O Pl 3 2 ANl 3
R BRI B0 245 ) ¥ A 3 A SR 5 RN T 5 BT R AR (T, S T ) 5 2R N T, 0 P A 3 42
T T A B ROV 14 9k T B B AR 5 A i RN T A A DR SR AR E AR LD, 3R
BT XL RS s . TR AR RS B A5 IR B A T P DA SR AR AR A BT AR T, SR B 28 DR IR
RTINS Rl 5 R | AR T A 52 ) 3 A 00 24 v 8 A, B/ T TE AR T8 A0 8 v, BiHE T 22 18] 19 2% 5 28 AN
o) SRR R

R 9 BT BRI R AP A B, i3 3 RIA, 39 R 5 R0 RO P B (B 23 0l 55.556
F171.500 , 1 W 00 28 F 25 38 T 8] 77 A2 550 S 2 RO BRHEICZS TRI R 28 r ) PP ok e 1 BN 1 by i A A 22
HRA ST UK, FI1E 6.349 BT T 7E M 2% P39 AN IR T A 6.349 YA D BRHE IR (19 FRe 1 52 v A
YRR R . FRU, 2% AR AS ST A7 A 22 5, LAY iR oMo 81, e A5 e/ IMEL3 531 100 11 25, 4122
75, R T IRTTBREE I T 22 A B, AR A% T PR B 2 [ G I 2 b BT Ak 1 57 B % 5 HAR ST
AR SCHR AT A5 R, 32 Y BEAT B X1 64 DI ] i X 58

R3 REE LM ARRHER S E B R 4 ol B

Table 3 Centrality of Spatial Linkage Network for Land—Use Carbon Emissions in Fujian Province

AT T T
W Degree Closeness Betweenness

City 2006 2018 \j%:jifn 2006 2018 \i Tftfn 2006 2018 \;%:r{ft%n
e H T 0.000 62.500 62.500 0.000 72727 72727 0.000 4.464 4.464
JE T 50.000 100.000 50.000 20.000 100.000 80.000 21.429 28.393 6.964
HH T 0.000 37.500 37.500 0.000 61.538 61.538 0.000 0.714 0.714
=T 12.500 62.500 50.000 18.605 72.727 54.122 0.000 1.607 1.607
SN T 12.500 87.500 75.000 18.605 88.889 70.289 0.000 20.536 20.536
N T 12.500 25.000 12.500 18.605 57.143 38.538 0.000 0.000 0.000
[ Ran] 0.000 50.000 50.000 0.000 66.667 66.667 0.000 0.714 0.714
e 12.500 25.000 12.500 18.605 57.143 38.538 0.000 0.000 0.000
T 0.000 50.000 50.000 0.000 66.667 66.667 0.000 0.714 0.714
H{H Average 11.111 55.556 44.444 10.491 71.500 61.010 2.381 6.349 3.968

3.2.3  BRHERCE RIS 45 R0 A

N T S M BT R 245 R AN RIS T B A €2, SR FH 22 ) SR S ) T 1 AT A 2 B AT A e oA 8 R A B 22 [ 114
KF ., 1zH CONCOR BEAMSE , SRS 0.2, e K AT 1% B 2 AR 9 A IX gkl 40 4 4
R R IFAG HHA e 2 A ) B AL (K 4)

R4 BEAIDHFARERZEXBKERNSERER

Table 4 Spatial correlation module division and density value of land use carbon emission in Fujian province

(87 i HEH B 5B R 5 =R EAUESN
Module City Density Module 1 Module 2 Module 3 Module 4
R Module 1 @M . =T 5 — ik Module 1 0.500 0.833 0.750 0.000
SEEE Module 2 BT CTAETT | mFT || A5 AR Module 2 0.667 0.000 1.000 0.000
SR Module 3 JE T RN T 5 =HH Module 3 0.000 0.333 1.000 0.750
VIR Module 4 BT JBATH VUL Module 4 0.000 0.000 0.750 0.000
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S — B FE AR N T RN = W e s )R R R R TR T AR A R R T T AR
T BE— | AR BRHE RO AR e PN AR s H RN FL B AR, J& < XUm) s HH AR U A — | — 4t
e B3k T P RS RS REURTE B R L AR A i A A B 2 ) 7 A R A B HE OB , {H 2R = AR
He PR A B HE ik 2 (8] 65 HH 28500 58 5 28 R H AR T TR RO 3 T, RS — ARG S
MR B 25 1) g tH 8O0 LSS , B2 5 =B 25 — O I B S R B B/ T SR B H &
FRRHER i s I MR 43 ok Y A T A i H

WHE R AE 25 8] A7 AE ShAS IR 28 H R MR 1 Ui 7 R0, Ji 3 A 3 BRAR ME AR A I fiff e IR 58 15 Y ] 3T,
N 2 RSN | A SR T T A PO MR A R SR A3 T (R R Sh T RE , ST A N B Rl s HEAL R . AR
(7] b, X A58 KL ) 22 57, 25 0 1o I HE TR DX B 5 % | I JHG 0 3 2 AR S it DX A S 37l R R BRI B 15
G B R REAE | 15 S 0877l ) PH R AN s b DX B DT 7 2R < B e B 7 IR, TR 22 2 T 5] AR
L LA DX FERRHEC M 26 v (4 1 60 8 60 225, DT BR il e HE IO U6k 11 5 8% e HE s vl 25 b
XA AT AR — i A e B Mz R RSB R R &

3.3 fREE A AROT- 43 X A AL

BT XA A A X TR HE R B B AME R A R R B 26 25 [ SRR R A TR AR I 25
Tt DX Sl e Tl R g € R R K A T X T 43R 3 S DX ARBR LA X B i 4 ] X B DR DX X AN [R] 4 2
AEIX, $2 AR R A BRI HE B AR R HE T 28 . BT 0 X AR HE I F: AR 250K 38 2R B R A R R a4l , A2
[i) S R SR o3k A € 2 67, DA 2 AR B D0 AR T T, TR S 1] 09 BARITT 75, 40 X O 8 ] LA
AR R S RIS HER S A o DX DRI A 34 45 b XA Sk & e Ty vl AN Ry IX
BB AN MR R RS2 S b AR XTI SRR LA AR R K R 2 B) 22 5%, H X EAR T e 8 A 7 45
25 b 52 v PR 2R A, (LA A A Ok R 1T B 5 TR DL T IR R s

(D ARERAE A X . B HE R E B KT 3000 7t HAES/REBRBUNT 0.5 B, AT 50T AR
7, IS IR W 45 b TR O 7 8 BHE R I 2 0] “ i b, SMARRHIE R Ur R IR, oMb 4544 22 LU
Tk 3 AR AR SR B ARG IER AT, 7l v] B 1) R ER CHT AR BT RE IR SR IR
SRR SR RS AR FLUR i XA B AR b & R AR 3 L 5 4 ROl X3 ) S IR B, ml 1 FH AR
B ) R G R T, 4 s R X A 2T b 25 A R R B R 2 B RS

(2) B S ol X BRHER R R T 3000 7 t, A SR R EUK T 0.5 A IX I, %28 X I 3 2 H T,
=BT M T AT AR ZERRHEA N 25 s AN RS, — R L RERR BIPGEAE ] . IS X A SR S h
2 AH XA = RIS B, BT BRHRE 2 UF AR A A . PRI, 1% DX 3y SR AR (R P R 8 ol B VAL A T 4
VR BRVRTH TR A5, I KRR AR, P2 BEVR A FH 38, e — 25 bl - 2 2 80 S s Rk 5 (W] Al v i)
BRSO R ik b X B AR 2255, 8% 14T 38 W R o A B IR R 0 s 48 1t

(3) I BEIX. . B HEHCR /N T 3000 0 ¢ IR BERRHER X, HAE SRR BKR T 1, 7825 ] LRI N “ i
WeEs” B X8k, A dE e A T BT, 2 X IR R [ v TR A, DR EL AT A AR R RE T, O FLRE IR K
5 43 b DX i Y, X DR B 4 A BT S i B AR A SR AR A S A T Bl B R Ul
T DX I P R AP RS il e s T BT S R AP R, DX A ol kR AR A R, B b AR ™ AR
PRI T RATIN T AR Ge =, FLIRSE i i, W1 % R eIl R B B A =l St LA — 2 A 3, i X
IR E W R R , 2B i G0 kR ), AR S SR IR = B

4 HiRSiHR

4.1 FEH
3 2o XA A A A A R R R HE R BT 3T &30 - (1) 2006—2018 4F-45 244 - MR v HE ik & s
PR b BB AR 1A A S B A M T AR IR, PR R B T E BRI AE R At FH X Bl R AR A R ) A
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N o BRHERIC R AR S AR v P AR A 25 (] 40 A5 SRR AE , 0F 5% DX [B) P9 Bk e o, AR IR T 389 b T R 22 8 sl 3 ROR AS
(2) fR AR BiAME R AR LB AT 0, IR il DX 38 P il M S A2 A B I A 2 [ 2 5 i J RO
it 0.5 PSP BC2EFE MR . A AR B R B0s 0] 22 57 W b, 52 3000 AR AR PG & O RRAE , L ZR VG 2 FE O T I ot
(3) 7 R AT S 8] I X 286 v | 44 30T [ A7 7 o ) e HE R G IR O 2 ELag i, 27T T g oo
FE BB 5y T ILABIR T, 76 M2 b (G4 S T 7, SR TR 2, AN T 5 = T R B R AR A A 1)
25 (R A S AR AR B AL Bt iy, (H 28 (AR R AFAE AN B 1 5 (4) X 2% 25 [ SR 28 R B, 56 — B HR g AR N T
AT RS A T SR N T XA R g A A Vs LR ON LR ALK, R OB s R RS
B 110178515 5 ) i R 3y B
42 e

TEDBEA ] 4= R 7 AR R A HE R Bk A T HAh SOk, Bk #E T 5 mdts AR &1
BOAARAF T 5T AR (LA Ry 25 i SRARBIR 0 M SR B | RE RO B S AEAE 25 57, P BB 43 52 M Je 44 45 SR A
Wi, 76 LU BBFSE b a] LIARHE 4 48 A SE B R D0 i 28 R BT IR A0 BT, 2R 5% th BB i F TR A A 1S
FOBRHERC R B, UK, TERRHE N 25 A g s Rt v, 45158 DX 2 R 118 S B L 28 1) AR A5 3] 4 T 118 o ke, Xt B oy
WE— 2T T ], SCHR B SA 43 X R DA T 38 A BAASE , AN T DX 3 PR 8 401X 4, Bt 2 4 3 R 388 50 e TR A
Fr4x, Al LA R UL B0 B A T e T A 43 XA 5, AT (A9 45 S B A dth 5 SR AR D R IX R 25 A ok | 24T i
B2 (BB 22 5 T o, % 1 SR A B AR & e HA — 2 IS 3
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