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Abstract: Urban areas, which take only 2% of the world’s land territory, have generated approximately 75% of global
carbon emissions. Therefore, calculating carbon storage based on land use type and exploring the impact of urban land use
change on carbon storage can reveal the spatio-temporal change rules of carbon storage and provide scientific basis for the
national spatial planning under the dual carbon target. Based on the land use data, InVEST model was used to estimate the

change of carbon storage in Beijing from 1990 to 2018, and FLUS model was used to predict the land use change under
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three urban development scenarios ; natural evolution scenario, population distribution and urban development scenario, and
green intensive ecological protection scenario. Then InVEST model was used to predict the change of carbon storage under
the three scenarios in 2035. Finally, the spatial autocorrelation model was used to study the zoning management of the three
scenarios, and the suggestions for the future urban development and low-carbon urban construction planning of Beijing were
proposed. Based on the research, the following results were obtained; (1) from 2000 to 2010, carbon storage decreased by
4.3%. After 2010, carbon loss was relatively moderate, and improved significantly after 2015. From 2010 to 2018, the
carbon storage increased by 3.5%. (2) Except for the Natural Evolution Scenario (NES) , the predicted value of carbon
storage under the two scenarios would further increase, and the predicted value of carbon storage under the GIEPS( Green
Intensive Evolution Protection Scenario) was the highest, which was 16.39x10° t, 7.5%10° t more than that of NES. (3)
The local spatial autocorrelation analysis showed that the carbon storage values under the three scenarios were similar in
spatial distribution, and the high carbon storage values were clustered in Huairou, Yanging, Changping and Mentougou

districts in the north, northwest and west of the city.

Key Words: land use; carbon storage; FLUS-InVEST model; spatial autocorrelation analysis; multi-scenario simulation
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Table 1 Land driven samples and data sources
K ey s A 7% S3PEA/m Hofe I
Data type Data name DPI/m Data sources
SRS DEM 90 PRI RL 2 5 H R UEFE 0 (hitp . // www.resde.cn/)
Natural factors NDVI 500 MODI13Al Version 6 product ( http://search. earthdata.
nasa.gov/ )
AEBIREIK 1000 IR A BT 2 5 AR AT H 0 (hitp ://www.resde.cn/)
AR 1000 PRI RL 2 5 HHE ST 0 (http ./ www.resde.cn/)
HERE ST H L 1000 [ 7 HL Tl 385 b0 (hitp ;. // www.ngee.cn/ngee/ )
Social factors AE 3 ) 45 30 Openstreetmap ( http ; //www.openstreetmap.org/)
GDP 1000 FER IR 5 B 5T 0 (http ./ www.resde.en/)
AH 1000 PRI S5 BAEIESE 0 (hitp ./ www.resde.cn/)
HEHSBIRR PN e 1000 Springernature ( https ; //springernature. figshare.com/ )

Shared socio-economic scenario

DPI. 43 #% % Dots per inch; DEM . E

JME Gross domestic product

R Digital elevation model ; NDVI; I3 — A 5 %8 Normalized difference vegetation index ; GDP ; [ R A

F2 SEHEFSH
Table 2 Neighborhood factor parameter
JHHh 27 Bt i) FHh B K3 AR A b
Land type Farmland Forestland Grassland Construction land Water field Unutilized land
K182
SRR 0.6 1 0.3 0.1 0.2 0.1

Neighborhood weight
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Table 3 Land use simulation setting

1E5e2 A Scenario type 1 5edliid Scenario description
H AR AR 1 5 AN AT RS B % Wb R FH AR A 2 SRR S ), 4 B 1990—2018 4RI AR fL R gy %R
Natural Evolution Scenario (NES) PEIEAT R AR 5 AL
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Seenario (PDUDS) YA T U (SSP2.0) 2] JEHCHE R B Mo P PRI T S 45 K B 5 2
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03 0 A 4 P A P Vil ) "
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1.3.2  InVEST #8555 B R BB IE
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Table 4 Carbon density in the study area

‘ R T A o ATHLIR
J o ek SR S i @i’@?ﬁ?ﬁ%iﬁf; T e RfﬁﬂL%ﬁmE
Aboveground carbon Subsurface carbon . . Carbon density of
Land type . . . . A . Soil carbon density .
density of vegetation density of vegetation dead organic matter
s Farmland 3.99 0.00 32.90 0.00
it Forestland 41.69 20.99 126.32 1.95
i Grassland 20.49 16.47 51.33 22.06
K3 Water field 2.06 0.52 78.64 0.10
AL FH
LW\FHHE 3.64 1.82 6.25 0.57
Construction land
A
Unutilized land 0.00 0.00 0-00 0-00
(2) Jaiifas 1) A AH G

ARG HT K44 2000 mx2000 m BRI >R R0 ZS 8] B A GBS LISA Sk 3¢ BB At 12 1E Jay 30 X 4%
25 (] G R HLAE

(Xi _55) _
MI, =?Zw£j(xj -x)

MI; e [ = 1,1] B8 IER R %5000 FRHABME B0 2 (6] AR R ves LM i DX Sl v 6 T (e ) | AEROUEIN
L DU AP 6 T (ARRARR ) 5 SAUELRAR AR B 18 2 ) AR ARG L X Il v {0 (R ) sl o L DX A1 .
(FRER) 50 FRIZIX A5 HH A8 X S 0 25 o] ST

2 HREH

2.1 bR KRS AR A

¢ 5 FRRIFIE X N - M 2 80 [ AN B A5 B 254k, 1990—2010 45 - i F) FH 50 25 B 0 55, #1050 K s
AR b, 4 AR AR, 2010—2015 4F + MR G sh AR BE I B, b AR Ak AR X 2 Fl, BEHBAE 2010 4F
JEAEALA W T RS, 1990—2018 SEAMRM BN A 0.11% , & PR3 A5 B R AR 1 b2 7, A i s &
A AR Bh A R, 1990—2010 4F # 15 FH b (R 3 F: 48K, 2010—2015 AFE34 sk /D fa FAa e, st F Hb el 3™
E ISR S L R

®5 JLH 1990—2018 £ L L FI AXBHMERE
Table 5 Area change of different land use types in Beijing from 1990 to 2018

1990—2000 4 2000—2010 4 2010 4F—2015 4F- 2015—2018 4 1990—2018 4

LA AEALTHAR PN AEAL TR HBE AL TR PEE AEALTHAR S AR SR
Land type Area Dynamic Area Dynamic Area Dynamic Area Dynamic Area Dynamic

change/km®  degree/%  change/km>  degree/%  change/km®  degree/%  change/km®  degree/%  change/km®  degree/%
HiH Farmland -941.15 -1.61 -1113.46 -2.27 -103.79 -0.55 41.82 0.38 -2116.58 -1.29
ML Forestland 119.00 0.16 -114.40 -0.15 -17.61 -0.05 239.12 1.09 226.11 0.11
s Grassland -69.24 -0.51 -182.74 -1.41 -4.06 -0.07 169.00 5.07 -87.04 -0.23
FEBEFM Construction land 777.31 5.30 1595.65 7.11 127.67 0.66 -547.28 -4.60 1953.35 4.75
JKIE Water field 114.08 2.88 -185.62 -3.63 -2.21 -0.14 79.74 8.23 5.99 0.05
FAFHHE Unutilized land 0.00 0 0.58 5.09 0 0 17.59 343.49 18.17 57.17
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Fig.6 Prediction of carbon storage distribution in Beijing under three scenarios in 2035
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Fig.7 Prediction of carbon storage change in Beijing under three scenarios from 2018 to 2035
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Fig.8 Analysis and prediction of regional carbon storage in Beijing in 2035 under the three scenarios
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Fig.10 Local spatial autocorrelation analysis of carbon storage in Beijing in 2035
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