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Pollution and Carbon Reduction Pathways of Urban Passenger
Transport Based on LEAP Model: Taking Hohhot City as an Example

HAO Yaoyang', WANG Haoyu', LIU Shaofei*, DU Junxia®’, HUO Yueying'
(1. Institute of Transportation, Inner Mongolia University, Hohhot 010070, China;
2. Hohhot Urban Transportation Investment and Construction Group Company, Hohhot 010010, China;
3. Inner Mongolia Financial Investment Group Company, Hohhot 010011, China)

Abstract: To promote pollution and carbon mitigation in urban passenger transport systems, a
method is proposed for pollution and carbon reduction pathways in urban passenger transport. An empiri-
cal study is conducted using Hohhot as a case. First, a long-term energy alternatives planning system
(LEAP) model is constructed, incorporating three scenarios: business-as-usual scenario(BAU) , low-
carbon policy scenario (LC) , and strengthened low-carbon policy scenario (SLC). Five mitigation
measures are implemented: terminal energy efficiency improvement (A1), public transport develop-
ment (A2), high-emission vehicle retirement (A3), new energy vehicle promotion (A4), and inte-
grated measures (A5). Using the LEAP model, we simulate CO, and pollutant emissions in the urban
passenger transport system from 2016 to 2035 under these scenarios and measures. Subsequently, a syn-
ergy assessment method is applied to evaluate the synergistic effects of pollution and carbon reduction
for each measure. The results demonstrate that current policies exhibit obvious effectiveness in pollution
and carbon reduction with synergistic control effects. Strengthening existing low-carbon policies could
enable Hohhot's passenger transport to achieve carbon peaking by 2027, with a carbon reduction rate of
53.92% in the peak year. To achieve pollution and carbon mitigation targets in urban passenger trans-
port, we recommend strengthening existing low-carbon policies, enhancing terminal energy efficiency,
and accelerating the adoption of new energy vehicles.

Key words: long-term energy alternatives planning system (LEAP) model; scenario analysis

methodology; synergy assessment methodology; pollution and carbon reduction path-

ways
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Fig.1 Land use (a), gradient zoning and bird transects distribution (b)

2.4.2 THORIFHRE ISR Z R IR R 2

+ b AR BRI ZE 7 2 08T (ANOVAD K 56 5 28 2 8 fil 2 & e £ 7K F LY o A
B T EE R IR ES M B 22 AR5, R T AE S8 Kruskal-Wallis H 5 . Pearson A &%
Gy AT RO 22 R XA ) a3 B 2 70 5 IR 1) S UL R BB Bl TR 3R Oy R BSOHE 0 A O 4 i IE A,
KX B D7 . e, i CANOCO B 5 /D #E 47 25 8 #5612 43 #F (Detrended correspondence
analysis, DCA) LIS THRE A8 1k o 1 T AF 50 25 8 b 58— Tl i B B2 1 B2 /N 379170 iR FH OC A% 43 M
(Redundancy analysis, RD A5 5 e 25 i S5 b 28 750 52 S 7 43 A1 1) 5 Bt 55 00 2 1l f 57 U0 T 58 46 s o

3 £R

3.1 HSHELITHFARVNENARER

KA 5 bt T g 5 P R 2 R X B A b R RS A (8T 20 Ay b 2SR LN o B B
T O B B S B 0, AN ] = b R R 2SR ) s R PR AR R B I TR MY R e 2 T K AR R
7K R TR S R, S b A 7 KB A e R T KO b XA L
3.2 SNMRELBERBESEN

A O SR S 658, S JE 13 H 31 R 46 J8 . i, B 2980 (44. 62%0) , & 5 19F4(29. 23%6) ,
A 10 R (15. 38000, ik & 771 (10. 77000 o A ZE s3 AR 47 BF L S ) 4 OB R TR 5
KA 3Fh L (Falco tinnunculus) JK T B (Falco columbarius) 1K B89 (Asio otus) . TUCN £ 5t H
JB 5 G (VU SR 2023 - VEANDA 1H0 : Kk & 38 (Vanellus vanellus) , 15525 X 271, A
FA 28 Ff(43.08%) , iy dbFhA 25 Fh (38. 46 %0) , AR TR A 120 (18. 46 %)



55 4 1 TOF A Z A kAR R S () AR B R IR S BRI b S SRR ) I 2 o3 A A X 439

B ks ] o [ ok [ JEEH [ F

100
S 80
3
= 32
= 1 40 B9,
‘% 60 64 2
=
K0l
% 40
=
+ 204 42 Y7 45 39
24
0 1 1 1 1 1
5 10 15 20 25

ST T A km
B2 AT A F 2SR R 2 16 o L

Fig.2 Proportions of different land use types along the urban-rural gradient
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Fig.3 Seasonal variation in bird abundance, species richness, Shannon-Wiener diversity and Pielou evenness index
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Fig.4 Bird abundance, species richness, Shannon-Wiener diversity index and Pielou evenness index in each habitat
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Fig.5 Distribution of seasonal bird species numbers along urban-rural distances
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Fig. 6 Bird migratory status community abundance and species richness proportion along the urban-rural gradient
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Fig.9 Redundancy analysis between land-use and bird habitat-type communities on an urban-rural gradient
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Seasonal Variations and Microhabitat Mosaics in Blue-Green Spaces:
Evaluating Spatial and Temporal Distribution of Bird Communities
along Urban-Rural Gradients

WANG Xue, WU Weize, LIU Yuhong, CHEN Yixue
(Key Laboratory of Integrated Regulation and Resource Development on Shallow Lake ,
Ministry of Education, Hohai University, Nanjing 210098, China)

Abstract: [Land use change and human disturbance are the primary drivers of bird habitat loss.
However, the research of the potential interactions between human activities and biodiversity loss and
their role in guiding eco-friendly urban planning remains limited. Therefore, the bird resources and
community structure in the Jiangyan District of Taizhou City, Jiangsu Province was investigated. Addi-
tionally, the landscape composition and configuration of urban and rural areas was analyzed, and the
impact of biodiversity and its influencing factors was assessed. These findings will provide a scientific
basis for regional biodiversity conservation and ecologically friendly urban planning. Specifically, our
results showed that wetlands had the highest bird species richness, Shannon-Wiener diversity index,
and evenness index, while grasslands had the lowest bird species richness and Shannon-Wiener diver-
sity index. In terms of seasonal bird diversity during different seasons, the ranking was as follows:
summer_>>spring > winter >autumn. While there was no significant difference in bird abundance be-
tween the breeding season and non-breeding season, there was a significant difference in species rich-
ness. The abundance and richness of habitat-specialized birds and urban-adapted birds varied signifi-
cantly with the degree of urbanization. Suburban and exurban areas with moderate human disturbance
supported higher bird species richness. Although specialized bird communities were not negatively cor-
related with the intensity of urbanization, different landscape compositions did affect the distribution of
local birds. Additionally, changes in bird habitat communities largely depended on the landscape con-
figuration of different land uses, which were highly influenced by the distribution patterns of blue-
green spaces. Based on our findings, it can be concluded that reserving natural patches in urban plan-
ning and focusing on the remaining habitats composed of blue-green patches can help mitigate the nega-
tive impacts of habitat fragmentation and resource depletion on biodiversity. Establishing ecological
corridors to connect blue-green spaces is also recommended. Furthermore, improving biodiversity in
urban areas can be achieved through agricultural ecosystem and urban land use ecological conservation
and restoration.

Key words: bird diversity; landscape configuration; landscape composition; land use change; ur-

banization



