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Estimation and evolutionary analysis of carbon stocks in Shandong Province

under the ecological-cultivated land protection scenario
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1 School of Geomatics, Liaoning Technical University, Fuxin 123000, China
2 College of Geoscience and Surveying Engineering, China University of Mining and Technology ( Beijing) , Beijing 100083, China

Abstract: Under the “Dual Carbon” strategic planning, studying the development trends and evolutionary characteristics of
carbon storage in Shandong Province is of significant reference value for the province's sustainable development. Based on
the land use data of Shandong Province in 2000, 2010 and 2020, this paper estimates the multi-period carbon storage data
of Shandong Province using the PLUS model and the InVEST model. The results show that the carbon storage in Shandong
Province decreased by 2.15x10t in 20 years from 2000 to 2020, exhibiting a continuous downward trend. Compared with
2020, carbon storage in Shandong Province is projected to decrease by 8.93x10°t in 2030 under the Natural Development
scenario and increase by 5.81x10°t under the Ecological-Cultivated land Protection scenario, respectively. Furthermore,
under the Ecological-Cultivated Land Protection scenario, the rate of reduction for cultivated land in Shandong Province
slowed, the expansion of construction land was curbed, and carbon-dense land types like forests were protected and
expanded, thereby enhancing the province’s carbon storage capacity. The research results can provide a scientific reference

for the implementation of the sustainable development and “Dual Carbon” strategic planning of Shandong Province.

Key Words: ecological-cultivated land protection scenario; PLUS model; InVEST model; carbon storage; Shandong

Province
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L BRARIE [ R B At R I OG TR R IR A rp E BURFAE 2020 4F 9 A IERE EIRS BERIE T <X
B B, B 2030 4RI SE BRI I, 2060 A7 i ST BLAR TR BRI e AR 21 TS AR A A AT Y ARG )
R NS s H e gk W NS B SR R R AN 4y, B N DR R 2 R R SRV
NZEJRAEFAE TG OB AE R R AR IXRh R SRt B B2 U5 0 T AE L BB IR I 5 oK LA SOR R 1 25 4k, S 80+
b U R AR AR XA S R G T b A IR R WAL T A — N R S
(GBS 3R P DIAR DG | 45 24 A - A P AT DA S st 1t

bR SR A Ak 25 S B g i AR AR DUAE A A 9% 3 T 2248 4 R A ARCHE , @ ) InVEST A5 7
(Integrated Valuation of Ecosystem Services and Tradeoffs ) fili i fifs 5 - o0 Mg A g #4 —)  (HEf 25 + 3R] FH
TR A B AN W 6 2, 18 22 T0 A R AH 4 B8 41 1) 4 CLUE-S A1 2 (FLUS #8411 PLUS £ 84 ( Patch-
generating Land Use Simulation Model ) "*" | FiNAS B th B A 4, 1 PLUS 8L FF 3 ) 2B 5 s G ) 222
T f- A KL, 255 2 AR AL 7 v 3h BB 2 Fh - R IS B A BESR G AL, 7k Ah T 2 A 19 CA BEAY 4
CLUE-S ##) FLUS 580 45 7 5 AL AL 2 B8 SR A5 WL sh 25 A2 AU TR Mg PN Ty A 2, HE A — 28 0F5Y
JESE, PLUS AU FE AR A Ge et HRl, 38 224 % 30T OA 24 R B 45 & PLUS £%
FRTUI A A 1) -t R PRG35 3 F S AR T 1) R - 3 R DR BE , FR45 5 InVEST A7 FiU A
KBt T AR R A0 AR B 3 Ao R AN [ 1R S T A SR 1 b A P R SRR, — e
AP RCT LB XA 1 2R SRR A 1 ST SR A 25 R W Sk ) & O R R 25 AGE
o PLUS AL - 3 ) FH IS 2R R 60 B sl A A ORI S | B T o 418 i A - i IS TR 9 B A % )
ek A i R 2 IR P R T 5T DX A N B S o A SR, T 3 SR A 2548 28 ( Remote Sensing Based
Ecological Index,RSEI) H &1 LIk , HAE A — AT RUAR XN A S BRR I R T2 i 2244 32T RSEI
X HAFSE DX 3 P 11 A 25 0 B 4R 0 A R R i e A 3 0 R — AN B T DX AR S R B 1
RSP INARA b E AR Oy B TR AR A 7 A v )R TR AR S IR B R 1 LR
J1o 5 A A X AR, Tl AR R R AR S R E 55+ 20 IR, LR A B RS Y M B B A T
RAT I RAZR 2 8] A AT 1B DX, S BT 30 A0 P R b X, - AR TR 3 B | TR LU 2R 28 9 A5 B ]
“AMEREEMAESRYIX, F, FREE 5T RSEL B9 AE BRI G by @A B -HE AR 418 50, XTI AR
A st LR A0 A S IR B A B BB S R L

ASCHT TS PLUS BEASHIN 2030 4F A LI A L3 A AR DL, FHl i InVEST #AY4RA5 11 R4 2000—
2030 AR B AT O, JF At i S R A S LR AR ST R B R R AR S S R R R R L

1 FREESHTEERIER

1.1 ARSI

INZRA TP E R X, Jb 45 34°23'—38°24" ZR4: 114°47'—122°42' Z [a] , S5Ehi B AHAR (1)
INAREVE AL KA, SRR AT 22 XA e, H BRI R FE AL, A IR R AE Y A KR T R4k, AR
2022 AE I AR Gt R e s R, LA A T AR 117000km , 5 478 B + i S iR 74.05% , T %
AR TR 26 5 3 8 IR GE ;LU RS 20 Z24F LUORIR T & i3, 2022 4F 1L R 48 WAL R A 5] 64.54% ; [7]
WREE 1RSSR EOR N & TR IR S A SIS T e R
1.2 HdERiE

A5 A HUR] AR T 2R 23 IR A 40 9% R 30m 9 v [ - b 7 55 40080 4R (CLCD) |, AR 41 ]
- R - g IR 4328 FRUE ( GB/T 21010—2017 ), ASHIFFEH + MR FUBCE 43« #F b bRl | 25 7k
U FH A A FH M 6 FpoS Y 42 U 2L AR 6 Fh AR + o) 148 . 3K+ DEM BB A 11
W FNTE AR BT B S R A AR YRR B AR AR KA B 2 T Ak B B G5 — 1) Ak b
R PR ARG B ORI 1 s,
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Fig.1 Map showing the location of the study area
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Table 1 Data information and sources

Data type Resolution Source

RS Land use data 30m https ;//doi.org/10.5281/zenodo.4417810
2 DEM 90m https : //www.gscloud.cn
W Slope 90m AT EAE

N F1%5 B Population density 1 km https ; //hub.worldpop.org
B — 28 B F 2 Distance to primary roads 30m https://www.webmap.cn
B 4G B BS Distance to secondary roads 30m PG LGN Rt

B = 938 B HE 2 Distance to tertiary roads 30m

B 7254 /N BRI B Distance to motorways 30m

FI| R HE B Distance to railway 30m

P BUFEE LI B Distance to the municipal governmental residences 30m

A% K The mean annual precipitation lkm http : //www.resdc.cn
AESEHIEE The mean annual temperature 1km

DEM : Digital elevation model

2 WRAE

2.1 EEASIE

3 T 25 RSET) S ph Ak 2 1 1 — 1 08 S5 S R 0 7 B3 A 254 8K, RSEL A T 4%
FE REE BRI R AT A RS E R,

HE R

RSEL=£(Lypy » Swer s Rist » Cropst) (D

Hol, Loy WEREEIRAR, DFTOR A — (RIRHE K (NDVD) F R BT S\ MR EESR AT , DFTER AR 2L B
FOIRE 3 Bk (WET) 1R RIR IR Ry WAL S AR, DS R I M R (LST) 49 A HEHT 5 G 9 T HE TS
B, WFFE SR A — (L SRR 8 50 (NDBST) 154 T B 5%

AW R Google Earth Engine 3154 #:4T RSEI (9315, 22 T MODIS ¥ , 1155 2000 4E 2010 4
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12020 4F 7—8 H By RSEL, £ RSEI (5 72/, BF 57 2R FH 48 55 27 35 19 Btk il )3 — 4k 25 ok R 35 8
MNDWI( Modified NDWT) & 37 7K {35 555" | W] B3z B R HE 3 1 OTSU [ 3 42 BOK M A HE 7K i 1 43 1
B
2.2 PLUS i

PLUS #5712 B [ 5 e M e 2 )8 e 52560 25 ( HPSCIL ) i [ b 5 e (570 ) #3515 B T/ Bx
AT R, PLUS BRI 5 WS F BRI . LY 5K 3BT 5K (LEAS) AL T 2 B ALBEH AP T 1) CA B
(CARS) , 2 FIPIAMEELES 545 Fh IR o B 1, 3 0o 2R 1 [0 05 55 2 JR B R A A 401 R SR AS TR S T A4 = s 01
L (AR

ARBFFEIHET 2010 4E B LR B9 4 A B #5400 2020 4E A9 1 A FH R | 55 2020 4F EL52 A1 FH 2L
PEXt I THE BE 40T, B AR 217 2020 A 19 1o R EHE 1Y Kappa ZRECKH 0.797 , B4R B4 0.901,
FoM {4 0.118, B4 HH PLUS A RUALL I L AR 48 19 = bR FH G 1 45 SR vl S v, nl LA i PLUS AR BRSPS
K 2030 AF 14 LLARAS 1Y A A R £

AWFFRET IZRA 2020 4F -+ Ho A FHEHE . 2010—2020 4F 4 48l - 1 A1 FH 218 80 %) 2K J M 25 3 o o5 JR B
FAEFRATIY 2030 419 M TR, FIFH CARS #EEL T 111 432 2030 AF AR (R 52 T A9 oA AR o, e, 45
SR (BRI R 0—1, #2230 T 0, 9k fE J1 855 ) A1 B 3 T 2000—2020 4 (4 1 M FAS A% 45 31 4
WA D SR A S AR R TC AL, e 25 B A A £ Hb SR A SRS DL 3% 2, W] B AR R S TR A 1 S R
[7i) P B8 BCAS R 2 (B 0 B8 1,0 AR AT 3688 1 AR BRIBHE RS W3R 3)  ARBFST B I 5t H AR Sy
e SR

F2 ARELHF LB BIHNE
Table 2 Neighborhood weights of different land use types

A A Bty Mt Bl K5k H B ARH 3t
Landuse type Cultivated land Forest Grassland Water Construction land ~ Unutilized land
AR IFANTE Neighborhood weight 0 0.544 0.432 0.588 1 0.424

x3 TRBRHIFER M AERE

Table 3 Matrix of transfer costs for different scenarios

F SRR SR 55 AP 5

AR A Natural development scenario Ecological-cultivated land protection scenario
fanduse be we dow ome kw0 M e e owe ok D A
Bt Cultivated land 1 1 1 1 1 1 1 1 1 0 0 0
Ml Forest 1 1 1 1 1 1 1 1 1 0 0 0
B Grassland 1 1 1 1 1 1 1 1 1 0 0 0
JKIF Water 1 1 1 1 1 1 1 1 1 1 1 1
% M Construction land 1 1 1 1 1 1 0 0 0 0 1 0
KA Unutilized land 1 1 1 1 1 1 1 1 1 1 1 1

(1) ASRE IG5 RS HESE 2010—2020 4F (454> T IR R K J ke 34, 464~ b IS 2 ) o] DL B AH 3%
B, ANZATAT PR, SRR AR R 2 IE

(2) A= 25 -HEHAR AP 5 14 568 RSEL A0 XI5 (0.8—1) B8 A B AR IX, I N - A n] #5854y H
T2k 5 DL 55 B 8 AR 0 Ll 2R 48 [ - 2 TR (2021—2035 48) ) S BLhil | e SEA7 A 25 -0 H AR 30 175 0 148
FFA AR A 10 & IR, & SR O i 2, ARS8 281 L KPR B I 5 R 3R B, i o R B b S A S R %
Bt 12 98 A B RE . SCE R, 2030 4F 1L AR A4 B b OR A i IR T 63300km” ; il 48 A 28 O 4P TH AR IR T
11100km? , DACAE R I ZR 48 A= A5 -BE ML AR AP St 29 R S5, e & 18 8 2R B YR XTI Bl 37477.62km? ; [7]
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A 2855 PLUS #1143 ILZR A8 2030 A AR A8 -HE b AR 1% 50 T HE b I ARl 105485.62km* , L R AF A 23R
M, TR HHEY S ST, it Rt 5 5 o] DU LG AE (R 1) HoA 28 & AR 56 88 1 R 0, otk
B ARAED
2.3 Invest FERI

ARHIFGE R InVEST A7 0 A fi mp A5 , 25T ] AR B8 DX 358 194 = i ) FFV S ARl 2% 3 40000 A 33002 X 3
(B 0" TR A 1) DO A JREAS B 88 B B 20 1 S 25 e B b A Wik B - SR T R
FET- M LY

InVEST A7 b Al g 12t 1 A X0 F s

C=C0eTCrion TC i TC o (2)

K. € IWFTE X B bt it 5 C OO BIFSE X M L3R o B fifs Bt ; €, RS X bR 58 20 Bk 5 €, i BF
FEIX Y R HERR it i ; C . WSS X A SET B 2 RO B i i

ARMFGT F2 S 2 5 DX Sk S B8 114 34 22 SCk B2 S B O, 16 516 36 420 AR 5 DX 3ok Ay S0 114 b 2 2 it , 4
IR 278 SCHR B , PEREDF I X SORH AR B 3 FE AR o Ml T AR W e Bl % 88 1) B30 R TR 40 SOk rh B2 4 1Y
b A= e e B 5 b A e 2 B ) L (B B, AR A Delaney 45 (A 5T, 15 8 SE TR % B 5 1 A= W ik
WA Z AN 110, LIORTTEAET B 1, e A5 20 10 AR 48 B AR 0 gk 4 o,

F4 WHRERELHERBZE/ (Vhn®)
Table 4 Carbon density of different land types in Shandong Province

e Hi A Gk WA R s BOT T
AR P I B R
Aboveground Belowground . . Dead carbon
Landuse type . K . . Soil carbon density .
biocarbon density biocarbon density density
#EHb Cultivated land 3.25 0.62 92.9 0.325
ML Forest 28.11 7.45 127.3 2.811
B Grassland 1.24 6.488 99.7 0.124
KR Water 0.67 0.134 81.1 0.067
i Hth Construction land 0 0 73 0
A FH s, Unutilized land 0.67 0.134 74.6 0.067

3 ZBRESH

3.1 INARA B ST

2000 4 ,2010 4FEF1 2020 4=, 114545 RSEL ¥I{E M 0.666 26 T3 0.741, FE R RES] 0.717, Ui L R & 4 4
WSS AR AP AR 2% . %) RSEL PR PRI T E R 00, ERA i g it 5 s, 2000 42010 4FF
2020 4FE 1Y 3 1] RSED F8ls (195 — = Lo B DTSRI KT 68% , BAHASE — F i C &5 17 A8 45 B9 K 3
FRIEAR B, AT RO I8 XIN  AE IR R, o 28— E b SR E SR AR AR FE 48 A5 Y i AE, T 2 45
PRAPSEFEAR Y R AR, UL P SR BEH8 AR AR BE 8 b0 A AR IR AL 1E ) MR H , 1 BEFR A AU B F8 A % 2 AR 3R 4R
AL AR A5 B AT IX el A A8 TR R SEBRIE L

MZS ] 7 (B 2) ,2000 4F A 285 5 50 22 1) IX SR 22 88 TR A LU AR A48 It DX R rh 3 DX 0 3 DXl D) 2
HRFE LR 28 P 3 DX R e B B X 52010 A LI AR S8R b X A9 AR 25 B R TR AR AR 47, L1 2R 44 A 30 b DXF1 e 50 s X
P A 25 T B T AR AR 22 52020 4F 11 7R 48 AR A T B A 25 1 DX sl 45 Wi e LU AR 8 i L R ER A AR R X, L AR A PR L
BB X R A3 AL X 88, 20 4R 1E], LLAR A ACERAH G — &8 3 A 28 i i e 2 1 XS4 381 1 Ao b e 3 A A o
S0 DX ACHR A4 P A Ll AR 48 Hh i L DX b DX T 1 2R 4 G0 o s DX Rk T e, o e A 65 o 17 A

B,
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x5 ERSSAGRIHE

Table 5 Principal component analysis statistics

LEG 2000 2010 2020

Year PCA1 PCA2 PCA1 PCA2 PCA1 PCA2

SRR BR NDVI 0.872 -0.273 0.922 -0.241 0.801 -0.133
MEEFE bR WET 0.142 0.935 0.019 0.144 0.184 0.637
T 465 NDBSI -0.002 -0.002 -0.338 -0.116 -0.492 -0.364
IPEFRAR LST -0.468 -0.225 -0.190 -0.953 -0.29 0.666
LM Eigenvalue 0.018 0.006 0.013 0.003 0.018 0.004
Tk Contribution rate 68.53% 22.47% 70.49% 17.15% 70.85% 13.99%

NDVI: H— LA B 540 Normalized difference vegetation index; WET; %2 & Wet; NDBSI ; I — 1k 8 5 il + 335 50 Normalized difference built-up
and soil index; LST: Hi3IE& Land surface temperature; PCA ; I 434347 Principal component analysis; PCA1: 55— 32 {43 First principal component;
PCA2.: 55— F Bi43 Second principal component

0 150 km
[

ik % I [T

2 W%4 RSEI ZE %7
Fig.2 Spatial distribution of RSEI in Shandong Province

RSEI i& 8 254840 Remote sensing ecological index

3.2 IIZR4A 2000—2020 4ETE S RAE
3.2.1 ORI B S AR RRAE

IIZR4E 2000 4 2010 41 2020 4F 4 i F] FH LA AT A3 A ok 32 (1] 3) , ARl AN B AR R e 1 R4
FRFIARFRHIIX 2020 AEHEH 5 L2 R 68.11% , B ML 7 FL 207 22.02%, 20 4P, LR & 1 MR R 25 78
Yk ORI RR B ARk, Ho L 2R Bkt /D i e 22, /D 11468, 13km” , (5 2000 4F#f b S R 9.75% 5 &
HiF R A BRI AT 2000 4E 20 BI080 41.519% 1 80.97% 11 E35 I b bl F 7K B 7E 48 i, 4%
FHHLIE N 11563.09km* , FHEE T 2000 4EHE N T 50.8% , Hrf A 10849.28km’ (i #F b Al 703.33km” 1) 2 1| FH Hh 4%
A A TR P 5 AR AT K S8R 43 S B4 0 15.849% F1 69.26% , AR Y 38 i 32 B4 YR T B s A1 5 56 A | 1244 16km’
FEHLAT 607.18km® B HbFE AL Jp bRl . UERH LLIZR A 20 A (B3R T & J ekt , d i FH M AN sk, R4 o ARl
Sk 2 1 At = b (8 Db DRy 32 9 A S XSRS, LR A E SR A AR T AR A A S R O 5L sk
IR BUR ARSI R R , 25K LR A8 BUR R I HEE AR S IR BE O AT, SEAT 7™ 4% 1) A AR 21 4 il B2 B i At
P B PR AR A TR A ST I, LU AR A AR AR T s R i, B e B R 2% KT IR L AR AR R PE
Hi PR A TR A AR AR TR A 55 [T 56 1
3.2.2 AR S AR RRE

2000 4 2010 4EH1 2020 4EABRAE 53508 15%10%114.84x10%t 1 14.78x 10%t,20 4F a] Ll 545 FR B A 1
AW (L 4) o 1A 2010—2020 4F YRR A I /D 5.77x10°t, 1 2000—2010 4 (1) /1 i B e fe KA,
/0 1.58x107t, 902 2010—2020 4F Ay e fiff o /D it 1 2.7 5, 2000—2010 4F 1L A< 45 30T & Je 15 31 Rk
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Fig.3 Status of land use in Shandong Province in 2000, 2010 and 2020

Ji& AN o5 HAW S A Tk LU AR e it e NIt 2k o LU AR A T b A F S AR A S 3ol it o e A 78 Ak, Horp
HEH o bR R K, AR A KA RE A 25 L 2R 48 il it A8 Ak, 2000 AF BB fif 18 11.42%10%,2020 4F 4
HuB At B A 10.31x10°%, 20 4[] PR b 4 92D, ol 5 S808 it i D20 1. 11 10® b F5 b R0 A A1) FH M 10 Bk i o 7
20 AE A FEED 2.92x 107, 1T AT 7 4= o5 HAt - (B B T b AR A (I 2% B2 L b S A0 ok
SR A BRAE R DU, 20 4F1A]E ST % B N 1.66x10% B NF] 2.51x10%t,2010—2020 454 it i 5 2
T R PR HE B B i DA 2000 4F 1.12x10°%t B4 N3] 2020 4E1% 1.3x10%, 3401 1.77x107¢,

ML) ([ 4) ,2000—2020 AFfifits 5 119 25 [8] 28 0 AS TR, e i ek 2058 oo 19 XS4 PR 7 LU R oS | i 7 &
IREBHIX.  EAR SR R U, B it 458 v DX A1 1355 B ol RS T g 0 3 5 ol R v o W i U i R
AL, 254 4 oA FR B T, 33 26 DX 3 LA MR i A B b kg 32 | B 3 88 1 T 2 A I A DX 3, R &2 i
Hh AE B TR, RABRE B AL AR ST,

3.3 ZHEETILRA WG R

W73 3 7 FH PLUS BEAY 35 1 SR A& i SR AR 25 -BF M PR B S A1 5, 0000 L 2R 78 2030 4R £
FIFHARDE , FEEE A InVEST BERUAE 1L R4 2030 4E BRI [A)5 5T M A% 10 i HAR AR I I

TE B AR R RN S A S - AR Y 52T, 2030 A BRRAE 17302 14.69x10°t Fl 14.84x10%t, A SR & 1
5tF Y 2030 Ak fi AR T 2020 AF BB IR 1Y, 38 2020 AE8Z 8.93x 10 111 FE A A -HEHb AR 1
T AR PR AR T 2020 AF BRRAE A AT RGN, 0 5.81x 10°, M AHEL T B 2R & e 5 T 192030 4
ficfigs it B9 1.47x 107, BEBHZE S -BR R 1 5 N IR A i 3 4 B3, e it S I I TS 34 A -0 b
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Fig.4 Carbon storage in Shandong Province in 2000, 2010 and 2020

PR T 0 2030 4R EL 2= B 20K 52 3] 2010 4E AR i K

55 TR FPIRBL R (I 5) 78 AR KR 56T, 2030 4F 1L R 45 B b AR T 2020 48 K MR 2, A
106175.63km*J&i /L% 100731.71km® , i THFHB 00D | L1 AR A8 B fift 1020 5.29x 107w, 11 4 3¢ FH 4t R 48
52020 AR 5500.33km® . ARt A B RIGK | I 2020 4E 1) 7818.18km* 4 K 3] 2030 4E (1) 8478.16km* , K
BRAE RIS T 1.09x107t, FEAZS-BRHAY R =T, HEH N 106175.63km>Jd /b %] 105485.62km” , 111 444 #F b
VB T R U 2%, FAE T 2020 4F BRI 6.7 100, i AH ) T AT AR B i R e 2 1, B TR 2R
A AR I TR 6 AR L R4 A AR S R B R T LU AR 48 1 Bl 1 A B K STk, ARHBAE 3R T 2020 4R34 1
R, ARG NN 906.27km® , FRH (1) Bk fif 238 N 3 1.45%10%, ML T 2020 4F , Hakfg =360 1.5x107t; 5 A 4K
REE ST 09 2030 4E A0 L, bR Y 554 B 1900 4,08 x 10%t, 111 2% 44 14 78 4 ) M 10 FRUAT BT 486 0, (LA 3
249.37km’ , {HARFET [ SR K AR S, AR/ i P AR A 15 ) bt S 2 L A /N 0 A R B A 25 2 o I
HEH R4 T B, BB A RCHE Tl B bl A S R | i b A 5 SO A A T DX B

FESE TR A SR B W A S HE R TS ST, L0 AR A8 Bk b s 1 R A B %, ST R AR )
il ARHE B GBS K LR Bt AT N, 1L R4 AR S R ER IEAE B AT s IR AR R — R KA
Wit Yk T 2 R A DD ) R SR AN AT Y i 7 T e R e bR TR e Rl s R P b S TR AR AP O e A bR
BRI G A A e i B b, s A SRR 5185

AR SCHIF 5 45 T RE A 5 T 140 2 Bt 111 25 48 2000—2030 4T (14 B fith o Bt 25 28 Ak A1 AS [] 4 b 1) S 78 2 ) 7 o
A5 a7 IR A ) - R R R A B 1 28 Fh it 4%, Shy Ll R A8 0k b B A 25 IR B DR 4 A Tl A 15 % R (AL Rk 2
Z%

4 it
(1)2000—2020 4F, IR A it ASBTAE T B3, 20 4R [], A 15x10% T RS 14.78x10°t, 322 Ji 2 i i
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Fig.5 Results of multi-scenario simulation of carbon storage in Shandong Province in 2030
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