Modeling and Simulation ZE# 545 %, 2023, 12(6), 5585-5599 Hans i
Published Online November 2023 in Hans. https://www.hanspub.org/journal/mos

https://doi.org/10.12677/mos.2023.126507

ETWOA-ELMK L35 3z Bk HEBUN & &
kil

B, & A2
g TR AR K S A B b,

Wk H . 20234F10H 10H; S HEM: 20234F11H18H; &A1 HiH: 20234F11424H

R

ARG B VAL L SOE B TR R T AE20304F B SEIUBE ¥ B4R . B8, ZABFFUETSTIRPAT
R GH E O AR BT B U R R, BEJE 2 T WOA-ELMEAE T BB AR 2,
I BL1995~20194F b g W A TE BHEBOM R4 A2 it Hed , £ IMATLABIRF A @2 2L, Xt by
2020~20405F FAT BRI E BT I . B SR EH. ARELMER KT R, ABFFRHK
BHB AR B R R, RN RESHEERURAE, BUSHER, BRABRIEN
E¥ET20405F /T M EHHTREAM N TN, HRABNLSL: EEERETELFEERRE. T
SRR 185 B FRHABUR .

XK ia

BRHERCTRI, R4, STIRPATELRY, #Rfafiibes, RREIN

Measurement and Scenario Analysis of
Shanghai’s Transport Carbon Emissions
Based on WOA-ELM

Yueyang Gu, Cheng Li*

College of Air Transport, Shanghai University of Engineering Science, Shanghai

Received: Oct. 10", 2023; accepted: Nov. 18", 2023; published: Nov. 24", 2023

Abstract

This study aims to assess whether Shanghai’s transportation sector can achieve peak carbon
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emissions before 2030. Firstly, the research identifies nine indicators as influencing factors for
Shanghai’s transportation carbon emissions using the STIRPAT model. Subsequently, a carbon
emissions prediction model based on the WOA-ELM algorithm is constructed, utilizing data related
to Shanghai’s transportation carbon emissions from 1995 to 2019. The MATLAB software is used
to build the model and predict transportation carbon emissions in Shanghai from 2020 to 2040.
By comparing the prediction results with ridge regression and traditional ELM models, the carbon
emissions prediction model proposed in this study demonstrates high accuracy. Various combina-
tions of eigenvalue change rates are set, and five scenarios are proposed. Scenario analysis is em-
ployed to forecast transportation carbon emissions in Shanghai up to 2040. The final conclusion
drawn is that Shanghai’s transportation sector needs to balance economic and transportation de-
velopment, continue to innovate in terms of energy structure, and implement sound emission re-
duction policies.
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Figure 1. Schematic of the extreme learning machine
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Figure 2. Bubble net feeding behaviour of humpback whales
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Table 1. Sorting out the factors affecting transport carbon emissions
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Figure 3. Heat map of Pearson’s correlation coefficient

3. BUREMBXRBANE

4.3. TRHE PRSI RIS

A IB I R AR HE O R R R e T A A DR R AR, D9 T RS 2 (e R g, 14
AT VA — AL B )5 4 BEVE AL & TR AL AR AN S50 0 — A AR B 2 S0 B A AN [0, 112 1] (%,

DOI: 10.12677/m0s.2023.126507 5591 A ()


https://doi.org/10.12677/mos.2023.126507

LR, ZF%

FLARKC IR 7L R
X, =5 X _ (14)

Xnax ~ Xmin
A B2 G REHE x BT AR, x RATRARIE, X, BRI, X, 25
/N

ARSCFEH 9 NS BB HE RO W R AR NN, SRR =R A, BRI G 08 MATLAB.
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Figure 4. Comparison of prediction results of ridge regression, ELM, and WOA-ELM models
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Table 2. Results of the calculation of error indicators
2. REBMTESER

WA [EEIPE! ELM WOA-ELM
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Figure 5. Historical GDP per capita data and growth rate trends
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Figure 6. Historical civilian vehicle ownership data and growth rate trend
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Figure 7. Historical passenger turnover data and growth rate chart
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Figure 8. Historical cargo turnover data and growth rate chart
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Figure 9. Historical energy intensity data and growth rate trends
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Figure 10. Historical energy use structure data and growth rate trends
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Figure 11. Projections of total carbon emissions by scenario, 1995~2040
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