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Abstract

Through establishment of mathematical analysis model, take advantage of statistical method de-
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rived from biological research to analyze the Changjiang Delta’s new energy car industry’s posi-
tion and role in nationwide new energy car market. By building a regression analysis model based
on “OLS + ROBUST Standard Error”’s thoughts, take advantage of Stata 16 SE for regression analy-
sis, concluded that there exist a competitive relationship between new energy car and traditional
car. Take advantage of GM(1,1) grey prediction model, process the original time data to get cumu-
lative sequence and the adjacent, mean the grey differential equation, establish the winterization
equation. The time response expression was obtained by the least square method, to reach the
prediction to the Changjiang Delta’s market inventory of new energy car. At last, take advantage of
Changjiang Delta’s coal, crude oil, natural gas and electric energy’s consumption, converting con-
version coefficient and carbon emission coefficient, and then empower fitted curve which related
to time from these four energy to get the combined fitted curve. It is concluded that the Changjiang
Delta will achieve carbon peak in 2029 and carbon neutrality in 2061.
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PE SR X" TR ARG R R B M E A RSy, /14 2030 FERTILHLGRE, 2060 4
A SCIL AR A 1]

AR AN [F) 7 305 B HE O R AT T 3 By, 32 BEELHE STIRPAT BEAL 15 /0 Hridk IPAT #5484,
LEAP BB, SRR RGNS, o E IR L5 & BURVEIM AL . ARIMA BB, BP #8454 A 45
R RGis) Sy E A S SH FH STIRPAT AR AUFIE 52 /0 Hridk T 1 L7548 REVRTH PR A HE R R B, 4
N ARG FRER K, BORGEEAR, 2020 FFhHEmE E > 202.81 JIE, K= F3i 2 & B
RIPRTHEZ —, S TERA NSRRI TR . 2019 4, K= MR BAECR 5 4 E ik
HERE 1 13.6%, A2 EBCHEACE ZRIE X . XA B MR ARIMA BEEUF] BP #1125 I 25 2H 45 4
R, T T A E R HERCGRRE AR, S5 REEN, 2020 EHb [EBHEBGRE L 2005 TR T 34%. GEK
SAMXPUA TR EIVKR, SRIUTK = A X SA T E RAEF (2], Tl rmERAmE, R
GM(1, )R, 7 J5UFA B 6 Al b, B = A HX 2023~2025 ERBHRRCR, 3 TR = /A X Bk
WA FTVRS P R B T 45
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FIRGTHRT AT R R ERIR G 2598 B R S A 48 — AR 1) 1 DA R
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Table 1. Production data of four provinces of Yangtze River Delta and the whole country in from 2017 to 2022
F* 1.2017~2022 FR=ANE R R 2E~EHIHE

Fy LT RARGAL L)) LRCaM) 2RO KM A CTm)
2017 6.14 25 23 49 15.84 79.4
2018 8.8 4.6 52 8.4 27.0 127.0
2019 12.56 5.2 16.9 11.6 46.26 124.2
2020 23.86 7.7 10.08 10.5 52.14 130.0
2021 63.2 20.5 25.0 252 133.9 3545
2022 99.0 58.15 68.7 52.7 278.55 705.8
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Figure 1. Chart of the ratio between the output of Changjiang Delta new energy
car and nationwide new energy car
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Figure 2. Annual growth rate chart of national proportion of new energy vehicle
production in Changjiang Delta
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Figure 3. Ratio chart of output of new energy car between Changjiang Delta and
the whole country
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23. ETZ M EANTERERNES

B REIRTUAE H YA R R R A O R, R B B S O bR Y AR
BRI RIE R, 45 A GURRIIR A R T BRI BkAR . 32 P RGBS 25 R R S R IR 4
POl AR GER G LI R B R, R EDET IR SR SR M T e R R R

SrATAr AL, EEARIRS T A RAAE R, VR B KB SRR AR, RN
i REA I, AR R AR

d(t)=1 (X Opyen)

Fobt, d(e) FRREMBERE, X, B AR R, Oy, T8 (B ZIE T 57 R
=3

H—2, WRFE—NHGPAEEWFRIRE, WA —NMREEP B — PR AR EY
KEH—Emsem, BRHREER K ERNRIER T AR:
dy(1)=f(£i(1)+ £ (1) +g(1))
Forb, d, () TR REBEIR IR, /) (¢) BB BB AP, f, () R IR G /iR &, g(1)
R GIRENET & .
[FIPE, SEMEGREREE K E 4, (1) BIRIE N s
dy(1)=f (£ () + fo(1) +2(7))

[ 94558 (linear regression model)A& — FARFIR I E 2 [BI AR, BE M Rf 2 A% &2 (8] (R AH e M I HmT DA
xS —AR St AT H fPETI . B TRERAEZEZNHEW W, S 2ok AR, BikRIA
KU FFR:

y=By+Bx;+ Pyxy + fixy + u
Hrp, BNHEEI, By B BFRARIHRE, w ABENLREZEDL x. x,» x, AAEMEAL B &, y Nk
ML AR [4].
2.4. ETZ O AT S ER KRR
BRI 2010~2022 SR REIRIRE SERIREE 2 5HEENEIE WL 2 fis:

Table 2. Table of production and sales data of new energy vehicles and traditional vehicles from 2010 to 2022

32 2.2010~2022 FEFEERRESEGRESTHBIRER

i BREIGE R AR FRREUR R AR TIRE R R
(J34%) (J34%) (J34%) (J34%) (J34%)
2010 0.5093 1838.9 0.5015 1800.7 1801.20
2011 0.8159 1841.1 0.8368 1849.1 1849.94
2012 1.2552 1925.9 1.2791 1929.3 1930.58
2013 1.7533 2209.9 1.7642 2196.6 2198.36
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Continued
2014 6.25 2366 6.25 2342.94 2349.19
2015 343 2449.5 31.25 2470 2501.25
2016 53.1 2758.58 50.0 2752.8 2802.80
2017 78.1 2823.4 75.0 2812.89 2887.89
2018 126.2 2654.7 121.5 2686.6 2808.10
2019 121.2 2447.9 120.2 2456.3 2576.50
2020 136.7 2385.8 136.3 2394.8 2531.10
2021 353.8 2254.4 348.7 2278.8 2627.50
2022 707.7 1994.4 697.4 1988.8 2686.20

TR 2 ORI IRR G R RGURE EA IR R TR E S, B R BRI A S
FEEL BGAETE THRERRERX =N TE 0 MEUTE .. o EHT, A SO T E
DNEE R, FE AR I 2 T A 1S 2 0 = AN EUR EALE 2 an 1] 4~ 6 FTR:

T 3 AN BT E LA R LA TR R 42BN 0.8498. 0.9156. 0.8706 #KF 0.84, AR
EX, ATENFTREAMERELES, BEEIRNE S SEINE S E. ESETT, Bl
i Stata 16 SE 4 iX =ANMERIENALE, LUHBRIERRENREGENFEALE, HEIFEN R 288 MH
KIETE, (G “OLS + Faf@briftiz” WA EAT = o M R A 15 H 1 45 R ane 3 Fior.

BRI MG RBLAREE R 7 0.9477, WIMERE IBERE: F M 236.96 1R, BH+H7F &Lk
% P{H N 0.0000 < 0.0001, #EEXATAR] 99.99%LA b, AN ASE RiF. PUHREIRIR R4
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Figure 4. The fitting graph of the relationship between production and year of
new energy vehicles
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Figure 5. The fitting graph of the relationship between the production of new
energy car and time
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Figure 6. The fitting graph of car demand and time
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Table 3. New energy vehicle sales growth rate of three linear regression results

3. MEERREHEEKE I T L MEARRIMER

[R5 5 WAEE R F {8 P14 ¥R % 2% RMSE
HTREIR A BRI 0.9477 236.96 0.0000 29.187
FFRIELN:
d, (t) =a,x, +a,x, + a;x; +con
i SPSS #ATZ ek PEmIH, 183 %R EN KW 4 .
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Table 4. New energy vehicle sales growth rate of ternary linear regression coefficient

4. R EHEE KR = LM RRFRINARY
HATE BRI (T RN [k
A 0.5174 ~0.0101 —0.0111 39.2882

AR RBRNINE KRR d, (1) =4y, +arx, +ayx, +con B EAEZER TR HiR:
d,(t)=0.5174£; (1)~ 0.1001g (1)~ 0.0111f, () +39.2882
R 6~18] 8 A By =AM S RIE AN BN BA15 HRIE A, 33100~ B RedR 4 58 RE 4 (1
AR  RRIRENAEF R x, « REIRENTRE x, K RN
d, (t)=2.8955x> ~30394.11x ~1.307x10’

A LR AR SR A, = JuZe MR a3 1S B 45 R A0 5 PR
Table 5. The traditional car sales growth rate is the result of three linear regression
5. BERFEHEEKE = TLMRFFRER

[R5 5 WA R F {8 P14 ¥R % 2% RMSE
LG B KR 0.6659 23.78 0.0002 124.1

ENEERIIA R Ry 0.6659, MMMEI G HOREBATF: FAEN 23.78 Bk, RULLBRFGLIMER
#: P{HA0.0002, HCEFIXIAILF] 99.98%LA b, FMMEG LG REF. LUREIRA A & X« E40R
TP x, « RGHRENTORE x, VEARE, SRS RKE 4, (1) WRRR, [RIRIEADN:
d, (t)=a/x, + ayx, + ayx; + con’

FARI) R EANER 6 FioR:

Table 6. The coefficient of traditional car sales growth rate by ternary linear regression

6. REHERFEKE= TN EIABRNRY

HA R BRETR & 8= R E A
EY 3.7457 44162 —4.4018 76.5589

AR R BN E R RN, (1) = a)x, + a5x, + asx, +con’, 135
d, (t)=3.7456 1, (t)+4.4162g (1) 4.4018 1, (¢) + 76.5589
PR 6~F 8 i =AU A FRIA AN G RE K, 758000 T BT REIRE S8 BRI VR I
PR ARGURAE A R X, ARSI R X R
d,(1)=15.809x* —=2.12x10°x = 6.11x10’
¥t d, (1) B d, (¢) ¥ EUEAE Matlab R2021a Hh7E [F]— I & i 4 ] 7 i
Py _E R A, AU At A5 RO REVRY R AN A% GEi A R R AT UL A R A i A

A SEbrEOLR, SNEAFLE R, S R SR 0 A 20 BRAE AT itk
FEREHER R G LR, BRI S MG SOk R R P R 2, Rl T r kit |5k
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Figure 7. The previous d(¢) and d(¢)’s fitting curve images were improved
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Figure 8. The fitting graph of the relationship between production of new energy
vehicles and time
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Table 7. New energy car sales growth after the improvement of fitting analysis results

® 7. RERREHERKUANERBIN S ER

SRS WA E R F 18 P {H
HrelR & 0.9441 168.85 0.0000
fe4 = 0.0740 0.80 0.3922
N 0.1126 2.77 0.1268

DAL S B 10T AR B AR 40 ' TR X = ANVE R ALE R 43514 0.9441,0.0740.0.1126,
AT HHT R IR 5 BT RE YR A S W AH SCFE B B K F 40 08 168.85.0.80.2.77 EEAR T FAHIRK,
U+ a2 ES2 £, PAE 4 0.0000. 0.3922. 0.1268, FEAZE ) P H4 0.0000 < 0.0001, HE
fFIX AL E] 99.99%LA I, BEEAA R AL Rbr. F3100 8B E R 8 fis:

Table 8. The improved new energy car sales growth rate of the ternary linear regression coefficient
8. AR FEHEEKE= LRI BRNREY
HAE BRI & et & iR A
A 0.5135 -0.0937 0.1083 55.8746

[FIEE, FEAE P ZRIE AR AL SR P R LA 45 R, BB = EsR g, R RWE 9 fr

7N

Table 9. The analysis results are obtained after the improvement of traditional car sales growth fitting

? 9. EGUREHEBE KIS KA ERIINONER

HAR R WA R F 18 P {H
el & 0.5175 34.62 0.0002
4= 0.0328 0.42 0.5326
FoRE 0.0817 1.38 0.2680

BRI R 8. B 8. FRENMEMRE R 45 05175, 0.0328. 0.0817, AT A1HAE I
PR SEGR A ERK AR R R, FE2 508 34.62. 042, 1.38 FEAZEM FEHEK, Wik
BT A LRI AR: PAESTHIN 0.0002. 0.5326. 0.2680, EZEASFE] P {E N 0.0002 < 0.0003, #E {5 X H]
153 99.97%LA F, BRI G 45 KT . 1930 & 28 R WE 10 Fis:

Table 10. The improved new energy car sales growth rate of the ternary linear regression coefficient

10, BUEEHRERRFHEIE KR T MEFBRN R

H A HREVER & 8= & FoRkE T
EX ) -0.6396 0.1049 -0.1552 2723808

B, KRB PR AR S =AM E g, SR N RIASE R
d)(t) = -3749¢"°""** +4282x* —150900x + 22723800

m
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Figure 9. The improved d,(¢) and d,(¢) fitting curve images
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Table 11. New energy car ownership scale of Yangtze River Delta from 2015 to 2022
F+ 11.2015 F~2022 FR=EAMXFEEIFESERBER

| 2015 2016 2017 2018 2019 2020 2021 2022
K=MraliE e |mOa) 10617 26.264 46.4 70.778 98.4 136.56  252.84 372.8

M4 3.1 H AL GM(L, D) TR, R &/ —3fkik, {8 H PyCharm Community Edition 3% 43K i
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Table 12. GM(1,1) prediction model compares the simulated data and the actual data of the Yangtze River Delta new energy
car ownership

12, GM(1,DEE K = A X RS E R A E RIS S KRR

F S B Kt (13 %9) S8 CHOALTD) W2z AR B
2015 10.617 10.617 0.00 0.00%
2016 26.264 22.219 4.04 15.4%
2017 46.4 34414 11.99 25.8%
2018 70.778 53.301 17.48 24.6%
2019 98.4 82.554 15.85 16.1%
2020 136.56 127.862 8.69 6.3%
2021 252.84 198.036 54.8 21.67%
2022 372.8 306.723 66.08 17.7%
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Table 13. Predicted number of Yangtze River Delta new-energy vehicle ownership in 2023~2025
3 13.2023~2025 FK = AHXFHEERSERBETNE

FEhy 2023 2024 2025

AL L) 475.06 735.79 1139.61
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Figure 10. A forecast figure of new-energy car ownership in the Yangtze
River Delta from 2015 to 2025
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Table 14. Table of data on energy consumption and forest cover

4. BREFHEHEEMANESERYER

F PR () J5ith (J3 1) RIRAALSLTTA) FLRE(IZ T FLI)
2004 34601.29 5990.91 14.30 4576.99
2005 40123.53 6759.29 35.44 5339.89
2006 43735.72 6695.67 70.39 6131.31
2007 48019.19 6873.38 94.48 6982.87
2008 50618.66 6978.37 118.00 7438.29
2009 52250.75 7558.55 126.02 7891.11
2010 56301.56 8438.03 160.87 9059.08
2011 62820.00 8539.66 213.19 9959.34
2012 62543.00 8312.51 250.50 10506.00
2013 63453.60 9411.86 281.89 11348.40
2014 61419.74 9234.50 312.75 11473.14
2015 61434.64 9886.74 357.61 11713.94
2016 62350.92 9772.83 378.73 12613.14
2017 61544.53 10149.07 470.22 13448.77
2018 60681.04 9875.21 557.62 14362.82
2019 59516.97 10849.65 594.30 14839.84

FETHERRHCERRS, ARGttt E, S (P EGEESTHES) 45 I A B ARSI R4 7],
e 15 Pios:
Table 15. Table of conversion coefficient between each energy source and standard coal
F*15. BERSVERRERKE

[P HEN PR (t bR JE(t BRI /) FARS AR T m®)  FAS(E ARIE/ T kWh)
R 714.3 1428.6 0.4479 22132

BAPREIR AR AL, Wk 16 Fon:

Table 16. Table of carbon emission coefficient of each energy source

= 16. BRERRHIMARER

FRRUES TR (8 B/ BRI JEUH (t Bt AR FARS(t TR/t FrdE) B RE(t B/t BRI
TRHE R 5 0.7476 0.5854 0.4479 22132

m

DOI: 10.12677/mos.2023.124354 3888 e RSE TR


https://doi.org/10.12677/mos.2023.124354

T E

BB A RIRR S RERX DURPREIRAIEFEE 2 M CS. CSy. CSyv CS, R, HX NI 2 K (i

HERECWHIREBON A A A A, WBHPRUE ST E AR

A REPH AR . REIR S ARERUR S AR MG B EAR 217 17 P A9 = Ay 2t DR i 20 -

5
WOUT,t = Z /11',1 CSi,t
i=1

Table 17. Data table of carbon emissions and total carbon emissions from energy sources in Yangtze River Delta

F17. K=AMX KRR E R B AR ERIER

F R (3 JE 3 (5 1) KA FLEE(JT )
2004 18477.4584 5010.212651 8.5186101 12449.51716
2005 21426.3935 5652.81072 21.11185608 14524.62255
2006 23355.3416 5599.605158 4193181573 16677.30299
2007 25642.7603 5748.224465 56.28239736 18993.56561
2008 27030.905 5836.027858 70.293426 20232.31839
2009 27902.4585 6321.233808 75.07099614 21463.99912
2010 30065.6343 7056.745078 95.83138509 24640.90415
2011 33546.5509 7141.738495 126.9987753 27089.63187
2012 33398.63 6951.772396 149.2246035 28576.55954
2013 33884.9001 7871.161483 167.9238462 30867.90674
2014 32798.7971 7722.834882 186.3073643 31207.20239
2015 32806.7539 8268.304786 213.0307803 31862.18388
2016 33296.0572 8173.041575 225.6121121 34308.02838
2017 32865.4363 8487.692005 280.1133455 36580.96103
2018 32404.3234 8258.662219 332.1781373 39067.19787
2019 31782.6976 9073.588768 354.0286701 40364.70315
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Figure 11. The fitting diagram of crude oil carbon emission and time in Yangtze
River Delta
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Figure 12. The fitting diagram of natural gas carbon emission and time in
Yangtze River Delta
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Figure 13. Power carbon emission and time fitting graph in Yangtze River
Delta
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Figure 14. Linear fitting diagram of coal carbon emission and time in Yangtze
River Delta
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Figure 15. Second order polynomial fitting diagram of coal carbon emission and
time in Yangtze River Delta
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Figure 16. Prediction of fitting curve of carbon emission in Yangtze River Delta
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Table 18. Table of carbon absorption coefficient in Yangtze River Delta region

= 18. K=AhXKRREE R %R

F0y i) TLF5(JIE) WL (7 ) TR ) ST i)
2016 4.15391517 103.31936 380.144985 235.274133 722.8923932
2017 4.15391517 103.31936 380.144985 235.274133 722.8923932
2018 4.15391517 103.31936 380.144985 235.274133 722.8923932
2019 5.43025782 99.39584 382.461765 244.845765 732.1336278
2020 5.43025782 99.39584 382.461765 244.845765 732.1336278
2021 5.43025782 99.39584 382.461765 244.845765 732.1336278
2022 5.43025782 99.39584 382.461765 244845765 732.1336278
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Figure 17. Scatter plot of total carbon uptake in Yangtze River Delta
region with respect to year
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Figure 18. Fitting curve of net carbon emission in Yangtze River Delta
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