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B - EBE B e S R I(A 38) (XDA23100502) 3 2 IR R LR G BHE % 2605 (2019QZKK0401 )
Wofm B9 :2021-12-17; W 4% Hi kit H 8 :2022-07-29
# WIRAEF Corresponding author. E-mail ; yuhu@ igsnrr.ac.cn

http ://www.ecologica.cn



10112 xR 24

socioeconomic development of regions, and achieving the goal of “carbon peaking and carbon neutrality” as scheduled, it is
of great significance to carry out multi-scenario territorial spatial optimization simulation research could be supported by low-
carbon development based on the classification and restrict of main functional areas. Two different development scenarios for
the natural development and low-carbon development were set by taking Fujian Province, the national pilot zone for
ecological conservation, as the research area. Differentiated carbon emissions, economic benefits and ecological benefit
constraint and targets were set for various types of main functional areas. Based on the prediction of land use demand, the
multi-scenario territorial spatial division optimization simulation was carried out by taking advantage of PLUS model. The
results show that: (1) From the perspective of land use scale and quantity structure, the land use structure of functional
areas under low-carbon development could better cater the requirements of low-carbon economic development. The low-
carbon development scenario can reduce the reduction rate of carbon sink while lowering the growth rate of carbon sources,
and lower carbon emissions and the impact on the ecological environment besides meeting the land demand for regional
economic development; (2) In terms of land use layout, certain differences do exist in land use structure under different
scenarios. However, from the view of spatial distribution characteristics, the changing laws of various lands are basically the
same as the previous trends. The carbon source is mainly distributed on the side near the coastline with low altitudes and
gentle terrain, which is easy to be developed, and the carbon sink is mainly concentrated in the inland areas with relatively
high altitudes and complex terrain; (3) From the perspective of three types of typical regional spatial evolution patterns,
the changes in agricultural production areas and ecological protection areas are few, in comparison to the significant changes
of urban construction areas. The main functional lands in urban construction areas and agricultural production areas are more
concentrated, with a high degree of aggregation. The main functional lands in the ecological reserve scatter and are under
fragmented status. Under different development scenarios, the carbon source in the spatial pattern expands continuously
while carbon sink space decreases subtly. It is necessary to further explore the potential of stock land, with a view to

promoting the efficiency of land resource use.

Key Words: low-carbon development; main functional areas; MOP model; PLUS model; multi-scenario optimization

simulation
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Fig.1 The map of territorial spatial pattern in Fujian Province from 2000 to 2020
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Table 1 Data source
Bl HFR Ay BRI
Data type Name Year Data source
23 [8] 73 A Al : — 2000, GlobeLand30 3
Spatial distribution data LA HHFUEEE 2010,2020 (http ;//www.globallandcover.com/ )
. HHE S [5G =
7873 ) _
SR DEM (http://www.gscloud.cn/)
R R SR BEE
WE T L TRLBE | E 26T it 2010—2020 FIR AR GREH .0
(http://www.geodata.cn/)
N ; ., SEBR T3
NS INA A —
e At b 2010—2020 (https : //www.worldpop.org/)
RIRAT b5 2010—2018 Chen 2[4
4 [ M 3R B UR H SRS RS0
FLR TTBEH S 283 KR 2015 ( https://www. webmap. c¢n/main. do?
method =index)
INBE 7R bR B ;
WTAE]‘/M\M‘A\ Ep/NIEiA 2000 i APT
X%
ek g 2 GDP L 454 2000—2020 (FREGITAE%)
Statistics data Rl B AR YRR AR B ™ 2000—2020 (FREGTH%)
HEVEY N 2000—2020 (A ™ i A W i BEORHT 2 )
[0 e RERIF AR 5 2000—2020 (FREGTa%)
f78:4 CO, Hbigit 2000—2017 Chen %4
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2 WMRAE

2.1 WRsEIER

T PRI AN ) DI AR D e R R e 4 2B pm e 4 45 i B (X)) Rl 43 S folk AR 7 s R AR A AR
SRE IS RITIRE X, AR AT RE X SR — e [ A3 AR DX = A s R AT C R MFF L AR S &
Ve M A A R & T 10 43 B I H AR BRI 29 B S A T8 8 B IE s SR 5, e AN [R) & A 52 00
38 5 Markov AL FT MOP ASERIXT 4543 X 2030 45 F 25 F4 2647 7000, B HL DR T 25 #4  me HE il s
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MOP. £ HARHRIBIA Multi objective programming
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MR BUA 7T, Bt MM b 38 KA RIS I 4 B HE S 76 R R AR AR R BRI R 5K
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PRIEIE R B @, lHE R AL, 5 T4 FIRE IR A P I & IVIE Bl 7% 1 R 48U f 36 3 B AR e f ;4412 3R
7~ CO, 5N FaZ I, £REIRSHIRHR R BOUMPT R eI R BN TR S BIPCC BRI = SRS £ 45
M) (LG REFETTHEE N (GB/T2589—2020) FI{ 44 P % AR 5. 4w il 15 B ) v 09358007 vk S R BGHAT 1
B 2T RE B A5 RE TR BRHE R S AT iR v R A AR 2,

®2 BEBHIMRBRTRERRY

Table 2 Energy carbon emission factor and conversion factor from physical unit to coal equivalent

WAL A

AETR 44 PR J5HE i J5th R S Rl Liquefiod KRR B
Energy Raw coal Coke Crude oil Gasoline Diesel Fuel oil duehe Natural gas electric
petroleum gas
MR (v
BRI (V1) 0.5183 0.7801 0.8237 0.7978 0.8443 0.8647 0.8458 0.5897 0.928

Carbon emission coefficients
PrrmeE R A (kg bR kg)
Conversion factor from physical 0.7143 0.9714 1.4286 1.4714 1.4571 1.4286 1.7143 1.33 0.1229

units to coal equivalent

(2) v ket B AR R B R 5L

LT 2000—2020 44 b2 A7 AR A 22 55 7 AR A1) OB €5 Tt I ASE AR BRI AR AR 003 1 4% HH L 28 5
ek B, bR bR B K R A B LA PEE MO B O A kR = A
FR B AR A ORI

(3) A5k ek HAReRE R AL

5[ 425 () FF L ad BE v BT P AR R 22 B A 2 AN ], A A R0 28 00 B T X6 A ) A 25 2R 0 B e o ) 44 1L A R
JENZETT R SR S5 HEA T VPAR AN B 5 LU ETT#E T 5 L i A sl DA AR S R IR 55 1 s Sy LAl 3
AT ARE ML R TR A AR 3 TR b A5 BRI IE LU B VR S = S S Ak o 2 B A 2
FRY S AT AR R L, A A OGE AR | R 1R 50 X A A R O I 0 5T ST AR
PN AR B R GRS S B A T3 (22 3) , A Thm® 4 EF- 277 5 i A B A4 AR 7P i i & 9 (i
R HRUE Y A S A T AR AR AR e AT TR, O iz HTR G TN ASE A LA DTy AR BE Bl A5 31 B ARAE &
FH A 2550 55 R B

K3 RRABNARESRERSHELE

Table 3 Ecosystem service equivalent value per unit area in Fujian Province

Bt bt B izl Kk Nk FiHh
Cropland Forest Grassland Wetland Water Artificial surfaces Bare land
3.44 23.09 19.69 52.02 125.61 -14.27 0.11

1A Y B AT E SCR Thm® A2 -7 B AR T AEAR B AR ™ B i) 2 50 001, AT R 2O B 6
G NS Rl RSl ST N

1 & M P9,
E=—
n

2y (5)
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Arh, E AR A S RERBEE YL IS5 AT E (JTIT) 5 m, FoR i OB R AR5 R EI AL (hm?)
pi N i ML EAVEY) SAE R A EF MR (TTIT/1) 5, TR | AR EAEY B (Vhm?) 5 M R E R #E Fl
MR (hm?) 50 FORMEFI
TS T, 2030 A7 H A 45 B T ARBR A 285 A AR R A AR R B 4,
R4 B 2030 FRMERGHR  EF VB MESHERY

Table 4 Carbon emission,economic benefit and ecological benefit coefficient of each land use type per unit area in 2030

Nt 3k

FH HEH pSii) b M PN Astificial i

Coefficient Cropland Forest Grassland Wetland Water ’ Bare land
surfaces

WHERL Carbon emission/(t hm™2 a™") 0.464 -5.052 -0.947 -0.41 -0.25 731.62 -0.005

25845 Economic benefit/ ( J7 76/hm?) 13.41 0.97 20.77 1.00 117.92 1196.84 1.00

HEBRL2E Ecological benefit/ ( J776/hm?) 1.55 10.40 8.88 23.45 56.62 -6.43 0.05

(4) 2T BARINBED A J 5 1) 2SR F AR KRR KO IE

A BRI RE DAY A e T 1) 2257, D SR AR I BE 0 LR A REAR, (AU S SR AT 5 & I REIX K
JEEHE AT, A SR I BE DO R L S B B Rl (220 Ak i A A i 5 A SRR LU, /R o & 2R T REIX.
#% Hbr BB IE R A, Hoh G5k R B IE R AL I RE DR R S Ay B 28 55 ki 5 e B (E LL
AT A TSAE LE R B A P2 45 1 D 4R 4% 2R T RE DRI R i, 15345 S Tl Al DX Nt b 3 5 A3 T
FRHERCE: 5 4 B 2 L RIS B8 TE 80 A 3R FAR U IE R BON A D RE X R AR 5 5 2 1Y
HZI, HFERMEXBIERBOGTEITEILES,

®5 BEEVDRERBERMRITESE

Table 5 Correction coefficient and calculation method of each main functional area

WA B el A= X AR Tk

i E_ﬁi Urban construction Agricultural Ecological reserve  Calculation
Correction target .
area production area area method
T HE R 1.06 071 12 AT RE DX AR N T A1 b 3 5457 1 ARl HE Al
Carbon emission ’ ’ ’ HeBMEZ I
BV L1 0.59 0.8 HARIBEX A =P S e Wz T,
Economic benefit ' ’ ’ FHLME TE A 3 Hb 3R A TR AR 05 7
A IETIRE X ) AF 3t 32y AR 7 8 5 2 4 4
1.50 0.69 0.67 Z LG FHRME IE A Hb Ao | 2 oK A 537 THT AR
25
H RS Ecological benefit 0.99 1.03 0.96 BRUREX R EEY a5 R ¥ EZ

Horp B 1E R BT E S A A A% T RE DX R 8 5 07 1 2 S, ST B IX 28 B ki AR I o, U DIZZ IX 2 T
FERRELLF o BRHECRBUZ W T 12 X AR B B 7 80K s Al A= 7 X R HE T 28 OB, 7 L A R IO
S R P HEAT AR T BRSO XA D EE AR A T RE X,y T BRI AT R 9 Talk AL A B A
AN AR €T VS W A A L N

(5) BAR B A AR AT

AN TR 5T 2873 DX R SR A T 75 SR 5 2 g, AR 5T LABRHE A B e /M L 28 B 28 A AR 253806
HRRA T FAR , T2 RS AR Sl F b eR 800 S 45 i 52 B R DR 2R, DRLBCTE AN TR & e AR T, 4 S REIX. H bk
PRECHIZAR RIS RO B A —E 225w, AU B AR s B IR 2 57 8t e HE R | A2 255008 FLE,
FUAR, LR LA 4 SR TR 25 20 BRHERCZ R LA R M S 1 AR, s ek R0 UAS [ i 3t 19 2% H
P BRRCZR KT LAt T AROR FEA T SOMTHRC | 2 AR A 0 A9 8 4 T 0 4% T RE X T AR DA B R A e a4 4
IIAT, R S R AR 2SR LAAS 73 X 2 TR BOR T AR AT 29 0 22 57 29 O A BRI 4 T REIA 3 1 AR B
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A B AR AL 5 B LABIUIR A 34T BB 1 30 (80 A SR 5 i A DAy e (L 45 e 2 T AR 249 T4 U L PR A0 AR Ofe ot
INEAE S B BR AR 22 JR 5 S 3 S A () e 2K AR 17 8, Bt B s 3 DX e A A e AR A 7 DX v g
Mo AR DR R ARRE IR A AR DL b S ORI 55 T 4% 20 X T 5 SR ZEA T IO ) 22 F s ek Bl S 24
AR ATBOE (K 6) .

*6 BEHNXREEERTZEREBRARES
Table 6 The multi objective functions and constraint conditions under low—carbon scenario in each area
431X Area Fik 3 Formula

ZHFAES  F ()= 20070, +1.45%0, 431,090y 4+ 176. 5 X s+ 1324. 24X g+,
AR : Fp(x) = 0.464xx,-5.052,=0.947x3~0.41 X1~ 0.25 X 5+773.22xx4~0.005 X,
Hbpms  AEAREE Fy(x)= 1.52xx,+10.26Xx,+8.75%x3+23. 12X1,+55.83X105—6. 3 X6 +0. 04X,
Fy(a)  Fy(x)  Fi(x)
1 2 +0.1 3

-0.2 .
G, G Gs

SR

Urban construction area

FHERF,(x)=07

BRI &ty tay+a, brstagta, = 5012409
LT 20.07%0 +1.45%0,+31.09%w 5 +x,+176.5 X0 5+ 1324. 24X +2.,> 749885003
YR SAE AR 213 0,461 X0 = 5.052%x)—=0.949 X3~ 0,41 X, ~0. 253 X2 5+773.22%x,4-0.005%x,< 515273972
F 2T LT 1135029 <, < 1207440 ; 2847750 <, < 2873477; 288633 <5 < 306714 20895 <1, < 21218 ; 142186 < x5 <
149204 ;51601 1<x,<688015 ;x,<4570

ZUFRES  F | () = 9.2%0+0.67Xa0y+ 14,25 % 5+, +80.92Xx 5+ 702. 79 X g+

Al AR BRHERCR . F) () = 0,464, = 5.052X0,=0.947Xx3-0.41 X2,~0.25 X 5+516.457 x4 ~0.005 X1
Agricultural Atrmgk  AEAEEE  Fy(v)= 1.6Xx,+10.71X0,+9.13%x+24. 13X, +59.27Xx56.62Xx,+0.05 %
production area ) Fy(x) Fo(x ) Fiy(x)
BERRFy(x)=0.5 032402
G, G, G,

SRR o0+ +ay+a Fu b, = 5140898 ;
LR 9. 200, +0.67xx,+ 14.25%x 5+, +80.92Xx5+702. 79X +3,> 111945429
YR &fr BHERCR 20,461 X0 =5.052Xx,=0.949 X2 -0.41 X, ~0.253Xx 5+ 516.457 X4 =0.005Xx,< 77274146 ;
AT ARLIH ;794606 <x 5 3776396 <x,< 3820875 ; 363916 <, < 394369 ; 347 <, < 354 ; 43340 <x5 < 56449 ; 103760 <4 <
145596 ;x,<4570

ZPRER F | (1) = 9%, +0.63%w,+13.93X003+2,+79. 1 Xa5+1049. 75 X s+
R ) () = 0.464%x,-5.052%x,~0.947%x,-0.41%2,~0.25%x 5+817.3405 x4~ 0.005 %X
AAREmE ARG F(x)= 1.48Xx,+9.96Xx,+8.49Xx 3 +22. 44X, +54. 18%35—6. 16X +0.05Xx,
Fi(x)  Fy(x)  Fy(x)
L 07201
& G, G,

EBRIX

Ecological reserve area

TR o0+t b g g+, = 2131890
ZRAH 9%, +0.65%x ,+13.93 %1+, +80 x5+ 1049. 75X 4 +2,>62766210

ARG BRI 0,461 xx,—5.052%2,-0.949% x5 -0.41xx,-0.253%x 5 +817.3405 %24~ 0.005Xx,< 51505237
KT 418640 <x,<4186497 ;1469338 <x 5 160232 <5< 164990 ;x,>3322 ;15887 <x5<22683 ; 52629 <, < 70172 ;x5
<1203

222 EH AR

S8 B LT SR BN 2 J5 R KA B AR o T M5 SR 293 3l i PLUS BRI X 45 D e X [ 4= 25 [H) 4% Jay i
Tl PLUS iR FE 24 G LIT 3 8845 (1) 26T 1 Mg 5K 3 SR s 1 % AL A2 JEAE 22 ( LEAS) |, 3d i
W4 M2 TR AL AZ 40 2 Ak ol — a3 25 Im) L, SR i 36 T B ATL AR B 10 D 2 1N 0 500 4 vh B BB ATLAE A | 4R
FRAN[A] FH S A SRR AV FE ML, 0 1 A ] 12 1) 308 B PR SR A A I 100 5 (2) 56 T 22 2 B Rl LB B h
BLUHIEY CA BEHY(CARS) SR T 1 T 4 1 1) HT A 22 288 B BE AL BE S A A5 ORI i R 1 {328 9B U] I 119 CA 482
R ARl AR T b bR R AR SRGE A 3 R 5O i R 1) b R SE A 3K 2l - b R B R B R ok T
*;(ﬂﬁ?y H AR FLAN A 19 74 5028 [l A A fd i 5 22 HAR LIRSS &, REAS [F) & SR A% 52 T 1Y FH b
AR AT, AR AR S W
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223 KREREE

ZEA 7% L8 A R FE BRAR R X S T oK, AT AN 43 X 8 A2 1 AR & i FIVER AR 2 B8 A Rl 35t

(1) ASRK A 5. W6 3 A R AR 1k /9 b7 s A2, S %5 18 A ok B ) sl 42 a0 4 i A1) 728 £k i) 15 i, LA
2010—2020 4F- = iy ) AR Fb 155 BRSOk A S = Mo A1 FH A8 AR AR i

(2) I 2 SR 5 . 2 BRARIR & R AL AR I 00 AR A 2535k 25 AR B 80 A D DU 3 et 9 4% - i ) R &85 4 S B 2
T 2 SR NS D e HE IO SRR P Sl 18 DX B 4 A 008 1) A i 3 LA B e D R B A s R R 1
BEA I i 75 R UGB R HE S o RIS B0 Bt PR B > ) 75 5K s ARl AR 7= X LBk SR AP S 0 | i
TP R 2 B R T R T AR TR R A A 18 P b e o AT AR AL R RN 5 A A A IX
1o TR AR PR R T K A T A S P bR T DX SRR sk 25, I PR R b 5K

S AR T A 3 HE DA 24 7 ) 1t 288 TR0 5 g 75 SR 2R ) R HE T A F 9 X R TR T BB 40 X B T AR ) 1
ST ORI 2s R B, B G 5 B BT E S [R] (1 5 e AR B (32 7) , Hovh 0 Rom R BefE 1k 1 IRE T
L

R BRI AERE

Table 7 Scenario simulation conversion cost matrix

H 8RR R 5 IR % JE 1% 5% Low-carbon development scenario
Natural development scenario A A X Al A 77 X SR X

c f g we wa a b ¢ f g we wa a b ¢ f g we wa a b ¢ f g we wa a b
c 1 1 1 1 1 1 1 1 0o 0o 0o 0 1.0 1 0 O O O O 0 1 1 1 1 1 1 1
f 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 0 0 1 1 0o 1 0 0 1 1 1
g 1 1 1 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 0
we 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 0o 1 0 O 1 O 1 0 O 0
wa 1 1 1 1 1 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 0 0 0 0 O 1 O 0
a o o o o o0 1 0 o0 0O OO0 o0 1 0 OO0 O o0 O 1 o0 O O 0 0 0 1 0
b 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

c: HFHl Cultivated ; f: MkHb Forest;g: % Grass;we: i Wetland ;wa: /K& Water;a: A Artificial ;b #iHb Bareland

3 ZBRES

3.1 EMHHEH B

AR E RN FT 2T R0E B9 HAR RIS R4S D REIX AT 2 HARSR IR 5 O Z5 R 5 A AR A s
s A I AT B, A A RO M2 B A R AT 04T o

MATHL SRS (3R 8) , 5 2020 4FAH L, 2030 45 F AR & R AR & R % 57 T, LM I 254 B A8 4k
FEFAATE RS T (bt R J i KR FOBE s R ARAT s b (B AT Dy S B4 it 2 A o A 2%
N3 3R 1 e RS A AT X o A, S S, AP A JR A7 S 1 45 DI B X b A4 25 P 3t MR e P i/ ik
JER 2 F IR KRN SR — e R BE 8%, He b A= A T PR IR T e b A T B3 Ak i, T A7 S8 o DX e i
W, i Bt T RR AR AT A — E A P PR e DSR2 A 7 B T MR R, N i R D 2 2 A i D, (IR
JREARE ST B TR AU 11 9% SR 5t S IR P2 50/ | 3 W ] A (g e DX Szt B e Je P st 8 5K A T P A e HE L
TR AR A A5 BRI 1 520
3.2 WRHEECR (2T RS T

ANTRIIE SR 25 S RE X HuBRAHR i | 22 PF e A Ak s R LWL 9, T LA Bz AR R TG 5=t
AR A JREAR 5 25 D BE DX M G544 BEANAE 5 e 22 D A JRe A R, ANESURT LA/ DR = 4 ) FH BT SR ) B HE TR
R OREE TS 2T A R T e R R AR (5 A R B R A — 2K

BiHE R D7 T, TEARBRE 3T B e X ARl A7 DX A= 2 PR DR BRHE A 20331 LE AR A JRe i 5
18 9.91% 11.14% 9.54% , Ui W3 1 e A A5 A8 OO0 AL 8 | T LAAT %A /0t HE I, ol 28 35 35 2l o Bty
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R GEIRIBAE , ALK b 1) FH T b A b G P53 194 67 TET R0, 4 3l = i ) 7 =D e i L s e (I ik £ 2 =X
BEAR . AELRUAR RS I, AIURR & R S I U AR 25 AR T AR R SRR S iR TR S T SRR
HE, BT 4E Ry 3B AR IR A s b e TR, X - b A A 26 D R 7= A TR, (H A 25 SRR R IR &
T T I X AR AR 77 DR A A OR3P X B 28 550 2 L A AR % A 55 43 ilMIK 8.58% . 7.65% . 7.37% ,{H¥%]
R T cHE R P 22 (8 L, B IR 5 AT Ak as 28 AR OB AA 2 7.3% , & T a8 12 1 9 21 2030 4F
Hi DR 7 SEAE YK 6.3% M HAR(E . AR T T, ARk Az 7 DRI A 25 OR47 IXAE ARGl & JR I e R 2 A
SRR IR T 0.87%F1 0.28% H 2 (A B /)y, HIRB E % X i AR BRGS BAE iR R B IE st T A
SRR JEIERR T 2.48% BB ARIR & 18 5 T SR E R T AR ARG =

#*8 FAEABEETEHEX 2030 £ AHERIRTLE

Table 8 Comparison of land use types in each area under different scenarios in 2030

AR g gﬁ:?)ﬁlﬁ/kmz ﬁ?)%‘?l:l’[b,/‘lfmz
Area Year/Scenarios arbon source Carbon sink N
HiHh Nt g it b pLTs: PN b
WA X 2020 12074.4 4487.74 28734.77 3067.14 212.18 1492.04 55.82
Urban construction area 2030 19k % & 11350.29 5733.46 28477.5 2886.33 208.95 1421.86 45.7
2030 f&AR K’ 11695.71 5183.29 28477.5 3067.14 208.95 1491.44 0.06
gl A= X 2020 7740.4 1037.6 38208.75 3943.69 3.54 433.4 41.6
Agricultural production 2030 HR % & 7946.06 1455.96 37763.96 3639.16 3.47 564.49 35.89
area 2030 f&Ak K R’ 7991.4 1336.9 37979.47 3659.92 3.48 435.87 1.95
SR IX 2020 4186.4 426.09 14863.21 1649.9 20.18 158.87 14.25
Ecological reserve area 2030 F19K % & 4186.97 584.77 14693.38 1602.32 33.22 206.21 12.03
2030 f&AR K R’ 4186.4 538.14 14776.27 1602.32 43.31 172.46 0

®9 FREZRESETESXBERENLL

Table 9 Comparison of target values in each area under different development scenarios

X HFrE % JE1 3% Development scenarios 17§ 3% e Scenarios comparison
Area Target value EF Y3 I % Jre 28 ZAH /%
AR X T HE i/ 42914.47 38660.11 -4254.36 -9.91
Urban construction area G/ TT 82025.11 74987.87 -7037.24 -8.58
ARG/ AT 3827.33 3922.16 94.83 2.48
Al 7K. Tk iR/ 0 5612.22 4986.82 -625.40 -11.14
Agricultural production area GG/ AT 12190.69 11258.52 -932.18 -7.65
AR /AT 4737.61 4696.24 -41.37 -0.87
SR IX e HE iR/ 0 4040.69 3655.35 -385.34 -9.54
Ecological reserve area GV TT 6997.44 6481.65 -515.79 -7.37
AR/ ALTT 1744.75 1739.84 -4.91 -0.28

2208 =Bk K J& B ARME - F AR R R BRI ; 22 (H L = (B & B AR B - FAR R TR BARMED) / B AR R R AR E

3.3 WREE Al AR S SR AR AR o B
3.3.1 ALK EERIE

AR A9 0 b R PR e I AR IR Ab o8 ACim XA 55 Z A RS IR 3R, #5 B] 19 19 L Bl 547 B
PLIE S RAFARBURE AR | i FHBEALAR MR B R A TSR AR A [ b 2 i 9 sk ML A, AR A5 3] 1) 45 3t 28 S A ™
SRAER 25 G 4RI e R SRR R A T AR R SR B B E K R IR X A A R
PR DX IR, 3 3f PLUS FEAIA5 345 43 X 2020 4F 1) - HUR 25 (8] 4040 . A4 2020 45 A9 4= A TR s 40 &
11845 3] Kappa R EUALEAA 2K B (Overall Accuracy,OA) (2 10) , 4550 PLUS #E71 B AR LUK B2 45
A5 DI bR A SR AR O, P 1 T A A = b R T %) R a9
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%10 PLUS #EEEITEM
Table 10 Accuracy evaluation of PLUS model

28 SR B gelb A= X AKX P

. Urban construction Agricultural production Ecological reserve .

Coefficient Whole province
area area area

Kappa X3 Kappa coefficient 0.84 0.83 0.86 0.84

SRS Overall accuracy 0.91 0.92 0.93 0.92

PLUS ; BEHe A= 5l 1 Mo A FIBL AR Patch-generating Land Use Simulation

3.32  E AR BLE R

XPRERYIE AT B J5 , 38 5k PLUS 550 FF Ji 4 i 44
2030 4F H b 2s [ A Jmy B4, A A& A 5 B %5 ()
¥ RS RN 3 iR, AT LLE H, BARAS [RIET 1Y)
FHHLZE A FAAE— 8 22 5, (H N ZS [H] 40 A R AR SR B 45 Hh
R oA A Py s i S IEA AR TR o 2 il
49 N b R R b, T 3 A 7 I 3 T e AV AR A
HBESF-58 55 I R () — 525 () Qb R0 b, 388 b
KA s =2 B H T A ol DX 3 A AR T 48 e L b 1 55
AR X 35,
3.3.3 AN ASp R A

(1) e IX.

SRR AR DX R TR Y 2 28 35 X R 1 AR X,
EFENmESE, FELWA SRR T 248 3 FEEA 2030 £EHRERESTELZEOHBSEME
80% 245 B HERCR 1 | BeBOM A 2 158 X R [X Jek jf]  Fig-3  Simulation map of territorial spatial layout of Fujian
i&ﬂl’lﬁ ( lgl 4> Ef [/J % u':l:'l ’ ]\ i%—: ﬂﬂ %:2 ac'z %%K ﬁj \%ﬁ ’ ﬁ;‘fzﬂ?\ Province under low carbon development scenario in 2030
TSR AGN B I Il T Rl S e bk R G ] B — 2 B i
T8k s, HA i X 2 Ak

FRAE AT - b YEOIR B0 | 3R Tl v DI ) 225 ) € Tk Ak 0 JE 4k 23 22 0% o R T 1 FH R 5K, DRt B
Ak SRR B 2030 4 AF D 3B m IR LAY G H 3R B T ATk p S R 4 R IXKEL A B, ARk
JEE RN, NG R A sk 2B TR A B RRE, 78 F AR R S BN, X0 A hop g N ik b 3R i B A R i
A 58 BT AR ECEIE F rak RR T DX B v %) N 3 b T T A Y R % A 3 e e AR R S A
FHHBSE T 1] AR5, 3 $5abh 23 52 M 2 DX 35k AR i Y308 4 RN AR S D RE ; IGAR & R IR 50, X3k A P i o 3
P R A A S i /NI LY 5K 3 U 2 5 P AE — 8 R RS T UGl I b N 3 b 3R R 5 T RE DT
A A M A P 3 78 e i SR R HE I, (AT LA E0 20038 b 1 42 v 3 P B AT, DR 5 5 o e 4 Wl 9% U )
WASELFI 5 IR R TR Oy S B A IS i R RO R AR A O AR A A RO R
W2 A TPk, B s (I

(2) gk A== X

Al A 7 X DA 7 o FARD R, 35 A PR AR 4G P R A RN SR, S ORIE XSO £ 2R 7 2 A A
TEEAREE, SR A X MR X AT AT (B 5) NS 2 25 ) A R o, T XU e R T AR i 5
SRt 2] 2030 4FI% 50 XN 3R B0 — 2 B TR A SRR RN R, AN R S X A Bk R R A o
A7 Y BB B 2 R, ARl 5 X3k B BE Ak, ARk i ARt AT — i BN, SX R T ARV AL R IE IR BE T AR
WA

AR JRAE ST, & MR 40 1 A S A W], 78 AR R IG5, X A rb i 85 7 L3 o] 300 1) N o b

TR Hh
I A
[ R
I
PN
0 st
TR Hh
] #ph
0 A
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Fig.4 Territorial spatial layout of typical urban construction areas under different scenarios, 2020—2030

FH BT AT B D5 T HER R O, I B TR I B AT 5K, (AR PR L %, AR XK B AP i
AT ARt SN T — 72 T AR 5 CE AR A SR T, DX A i ) N T M R AS 14 1 BRI 1R ) JE PP 9™
5, DT i 6 0 5 A 25 FH e o O R AER e T B 5 SR B BRHE R, TR DX B Hh B S 3 1 T2 1
TR, 2E— 2058 1 DA A 7 2R DI RE , Joi I AT LATE DR 47 B B 3t 4[] ik e ek 47 ol AR o g e g 350 F T
JE TR ARA TR o AP 1 E IR 2R PR B D BB 3t O AR S8R B A Bk st v, 2 BE B 3t 14 46 o A
%,

(3) EBRIIX

A SO DX R AR T2 A A AR B B0 DX, B A AR A TR AL XN L
I EBE MR EERCR 2020 ARA S M 5% 43 ORI 78% Ac A, HUAT TS I I8 a5 R AR 2577 it
RSy, PRSI X DCHEAT AT (18 6) , AT R T LA Y, 3% ) B DX RBE R A P B A iy, 2 el ik
AR i ZH B 5 B D5 2 ) N T 3t 2 T B 7K 3R A B JHAR B oA, 25 (W) A7 SRy Bk 2 s Bt A 23 [ 3R 5
FERAR , 2 MBI Se e N R JA 1 S oy WAl ANl Bt T AR IR

it 3k FOAAN [ K A S5 A B, A AN SIEREAR I O P BOR, A AR R 30 T B G MR AE 2030 4F S BT
] SN K S, IR 6 DXk A BLAE A 1 RO AR AN AR 3 B i e 4 o N3 R, DI B o e A
1R M A A AT Y T b 3R 5 1 T M 3 e a e Tl i A 2 ) 32 B — s £ R JFRRAIR T IX
SR EON 5 AEARRBRE 57, DXI A R N i 2 ) B 2 S X TE PP 5 21 1 st o, 30 0 P AR R 00 il
BRHECE — 2R o RIS — 255 238 Ao WA 4 b ) PR A 25 00 DG 2R S5 o ™ s 1 A 2 A 4
R TR DR Jo i 18 AT AR AR A T AL, 98 it DX i 1288 R, WAL 52 B = i B DRtk A T 5 2 25 B e 14
K,

(4) L2500 Hr

IETEAN R 55 DXCIRURE 9 4% FH S Al 2 TRV, 6 300 2% 7 DX AR M 25 1) 3 A AR BEA T 70 BT I, 16 B
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Fig.5 Territorial spatial layout of typical agricultural production area under different scenarios, 2020—2030
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Fig.6 Territorial spatial layout of typical ecological reserve area under different scenarios, 2020—2030
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T OH P SR DI R S8 HC D BB L G A5 B A 2 TR 3 M 2 ) 0 A AR AR R AZ A S e AT 0 i, A
KA XA PGS HIR A 5K TR A R RS SRy o 4570 DX SR DX 248 2 ) A Jm AN TR 1 7t 284k
BEHATHGT (K 1)

£ JFHXABXE RS R

Table 11 Distribution characteristics of typical area land use in each area

K AR A IX gl A= 7= X AR X
Land use types Urban construction area Agricultural production area Ecological reserve area
E4ETIER RS BTEIR AN, P A TERREFI0 KBRS

T

Carbon source

Bty

Nt 3k

Wil

Carbon sink

A

SR NGEHRY R EZ T, A
SRR 5 R 52 B BY IS 7R AL
Cife

GRASAARE I, A
IRA T TR R K
AR A J T Hh i 2 1) b /N
3k,

R B A e SR T ML, R 5 JEE

AT % e i 5 F 4% B 5

A B B R A DX R
KRN ST BN T E 2 f B b
PR

PR AR 2 2 R 40 1
O3 s FAR IR h A1 FL i G
ALY K 5 AR B S 8% T /N
3k,

KA GRS s AN ) 2 e 1
SR A AR SR HEA RS AL

23 [a) A BE AR, oA
AN 2 R 15 55T o A A% Sy e A

R

AR RN R o0 B oA s A 2R
RIETWIKRITCIT 3 % ; (R ik &
XA K

TR AL R B 5 v, 2 ol PR s 2
s AN R A 3 34 52 B — E 7

IR,

WA K SR AE SR RIS AR 1 DU, 45 12 S 2 i 22 Al dre oy 35 T ol TR L IX 32 A%
SRR, IR RE X A i g B A, S2ITT A sk i, 78 A AR A AR LT IR i i A 25 1]
52 RN RIFRE BB s 2 B R DX I P A 25 P05 o i R T 28 i, 0 DX e o 00 4 AR S TR O PR, 7
R A A 52 T Tl 4248 A7 i v ), 3 R R IR 0 SR 0 R, AT —E R B IR Tk 1
e, WEARAE 1 MU P o b e S A BB HE TS R R S A 5 A2 A i R 5 S 2 1) DA Al 2B 77 XN X A 1 R
SRR G R B T /MRS Tk S B S0 A B P DR R S R T AR S AR AR
JEAG SR iZ I REDCE ] 1 3B 5K AL, R T AR B /N R I - ek G S e v | AR A DA I 2k —
A PR B I ) AR D BRI 2R ) fiE

4 WitELHRR

(1) M AT R /9 MOP AERUFI { IS 1] b f PLUS AL DAl 55 5K R 25 [ A1 J=) 93 5 T80 0 48
SR ] s A AT I S o DX AR, JFG PP RS A R 5% 25 IR AR D HE 55 2 5 AR 25 0 A P T 1 D),
A FE 45 DXANTR] e S 1) (Y 7 5K, I OAIE X sl | 22 S A BRI P M A 1 BOR AR S % s Se B X I+
Mo PRER A R ORI ]

(2) e P AT KI5 18T, LA T D REIX 0 DX 6 g 45 5, 1574 [ b 2o e ALK S it 55, ) ot AR R
ZUE R MR 5500 0 2 0 B 22 FLBR RO IR TR 2% T4 0 DX e JR /K1 B B % F AR AR B AT 18
IE, #3523 32 P D BE 2 A A0 i) DS M AR S A o SRARR S 9 T BT 58 rp 45 70 DX A 265 P g i 24 3 38 4
A —ERE ARG, PRAIE T R AR G, AT A s et DXl W 5 A3 MR Y T AR 2 A R K i 5t
A T, ] OR R DX IR A R FH A SR A [ Pt B RRBRHE R . 4520 DX T ML A5 A8 FEBAT 5 (R A 2 5 A R Y 2
SR TEW T iR BRI, GRRe T AL 2 B K R 28, I A A IR & (0 4 B ) 25K, AT g Xk
[ b2 (A PP T A A A ST e 4 B sS4

(3) 723 (A4 Ry P A AL, 7 T, PLUS AR RUREAELH O FY) 2020 4F 48 145 4% D RE 70 DX Y SAKS 2 F Kappa £
BUEAT A ZOR  UEWNIZB RS F TR ARR [ 2 (B RN, S TR0 A R R AR A4S 2030 4 [ 25 (a4 Jr) 5
APRFFAE , ey S BRI AN T 3t 2 A b 0 A i W 20T 96 1 LA R AR AR M 3P ) 0T A ) —
A, Aty | Rl e 7K A A5 2 SRR XA T A i DX B A AR X A v L Ml A A A DI, I R R
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T A DRES X A MR DA T 20 AT WFFE T e R 5T IXOUROBE 48 M 28 A 28 [ 4035, T g AR 4 —
A DX R AL B At — e K

AWFTERERB B I HEAT 248 5 F 970 X 23 [N, T4 5 T A SARBR AT S iR IS . AT
TERS BB BT T SRR TR v 2 G A T AN 35 L O e i A7 25 T S Y A B HE i 2R 8, o T2
Ks IR A5 B B B RS -5 SE PR BRI E 2 18] n] RE AT — 2 1R 22 | Jm SEIE ST ok Bk — 3 = B UL, 18
BrRiFE R P IR 22, AEas DT T, TS T 2% M2 p0 38 B R 25 i DX 08 IR B 5 AR 4 B
] s JE T Al B JE ST v A Ak Sy g T WA DA T i A 28 ) D e 23 X AL AR A
L XU 45 A DA 1] 2 1) AP0 23 (8] 249 3R, 0 — 20 (R AR 4 2R B Ao PR AT A0 (]I e i AR 45
3 A ] 2 AU SR AR RN AT FEAS [R) 1 57 T 4% DX i) 9 1) 1 2 TR] SRR A A, A4l B A R IR A A =X Y
DX, S DR 23 A0 7 I R BRI HE [RGB S 275
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