B FHEE SR 2025,43 (6)

BRIAEREZES I EHR A WA X R

hED L ERF LB, BEANLKER

HE MARRZFREAE, A THERBERIRI N E KBRS, [ERBE R E
A F, AR AHEA T R A IR G A ARAR AL E) — K TLAT . AL TR T A ), a8 AT i B AE a HE A S

( computer programme to calculate emissions from road transport, COPERT ) A&7 3 H- 34 5% ¥ HLsh £ 2
AKX BN A TALHE 0L R T S £ R RIRFE L&, @it 538 ) =% (ordinary least squares,
OLS ) AoJ@iA ik o7 &K BRI B2 3 AL3h £ B AHE ) £ BV # A2 B AR 42645 IR A%,
SMRAHNY B HF Tk, AREF, T H 5KE B EAHE LA RARM, ¥ REAE B E] AL
ERAEEROLH TG EARZZNEHTRED , EXSERARTZET P, BREKESN

HrANE AN R B ERF
KA

FI 2021 4F [ 55 Be B[ & 2030 4E TR A IE AT B 7
SO VIR, My Ak (AR B A U A R ISR B A5
X K SRl TR (B RS 22 B PR R, AR
Wy A 1 K AN W B e, R s LBl 4 P i L
AT SR 1) 175 e 0 I ) R Xt €0 AP B 5 110 At A i
BT AN SESET, 2022 4F, e EPLEh 4 4 T

TS HER RN 1466.2 T1 t, o, %4k (CO) .

EAEYI(HC) . ZE LY (NO,) | Fiokiy (PM) HE
AR 743.0 7t 191.2 J7 t. 526.7 F5 t. 5.3 J7 to

TR R T R Y E R 32 2 5Tk, HAHER) CO .,

HC. NO, fil PM 5 [T 909%™,
VAR, B B TR TR A 1) 4 R T 8 52 38 148 it
BY5E % —E TR 2R T BRI AL 8 42 6975 YL ]t

1. REBR T KFHM IR FER, K& 116024
2. REBIT KFRELTIRFE, K& 116024
LAEMEMRAF AR S TR ¥, A 100191

SR EARAR; BRI BAHEN 426 B ACK BE3G8 v B &

(BT BB A i A58 4 K, AP AR RS2 AT
AT A A ISRl i F 207 Nz — o sl AT
MG EAERE I IR | (AR | SR (T A Fe 5L T
PEEATEERE .

Sl A A R K, AL AN R A3 3
B AR B HE R o DR BT S T R A
CIRSIKE G S G USSP R o SN N7 L Z MR RV
Z—o DA GE XN IREE 5 200 AT Y
KEMCTOEE " WABTEN R T IR X
ST HE A, K 22 B SRR T T 28 AR HEIL
o, PM V5 Y4 HERS " Zhi S5 TS ) B T
IR 09 5 BT R 5 A RRHET 1 B 2 A DG
OIS Song SEU ML RIX A RIS K2R R IR
BERIFE, WEFE T AR BRI T B s i — A
BRHEOC R . Wu SFIHEN T —Fh gl & 2 ik R R
LA A 2 ) A 98 i 3 o T S B I3 v B A
PESRIR B S8 R, & i i s 25 U8 R iy PR R
K FEARBRARL o Zhao 5" a4 — R BN Hn A [m] 455

Wi H 1 2024-04-21; & 171 H #8): 2024-11-29

FEETH : ER ARBIER G T FWH (52372313); i ERRA LS EI5H (2024M750324) ; Hr 45 AT A ORI (BX20240050)
YEZ A B2, 0%, BF90 07 0 A7 Bl HL P 4H: yaobaozhen@dlut.edu.cn; 8L GEAS1ER ), W5, BFFE 7 1) %80 B g, BT 4: fengrui@dlut.edu.cn
SIS Bk, FUARET, 18, 45, dRABE 2R SHLa A HBIGE M Y G R [J]. BHE S, 2025, 43(6): 57-64; doi:10.3981/j.issn.1000-7857.2024.04.00318

www.kjdb.org

57


mailto:yaobaozhen@dlut.edu.cn
mailto:fengrui@dlut.edu.cn
https://doi.org/10.3981/j.issn.1000-7857.2024.04.00318
https://doi.org/10.3981/j.issn.1000-7857.2024.04.00318
https://doi.org/10.3981/j.issn.1000-7857.2024.04.00318
http://www.kjdb.org

FHE SR 2025,43(6)

WFsE

PURE T T S RIS Sl T H AT I B I 23 5 B i
AR T INEERE . Feng 458U MRS bF
G DX Ik, 8 5 A ST BRI [ A e i 22 T 5
B, BRI T A HEACTE R R rh B A T SR A Y
SR IO T IR X B B A HE AR 2 8] S
SO o SRR AE O A TTRR 22 PR R R S 5
A I PR B M O AR AR, i IR 1 TS R AC
11205 Sl BRI R AR BE o (Rl LB
555 HETR AR ST FE RTS8 T BB HE T R AL, /D
A E XL A HE R TS Ay T A TS
T AT 5, ASSCRIAE AU A RS DX, X dul i
TR INFR S B R G P8 415 Y HR ik 2 8] A ST P ik
FIWTSE o i f fr e T 58 (COPERT) A2 35
SH¢ 1) P s T AL 8l 2 R R, R TN OR, il
Ao f /N e (OLS ) A U v 42 Jy [l YA SR,
Mt BRI R 0 T MLl AR ) SRR i e 2,
TR AT B WA R, f i i 2 5 U A
IEAAFR I Z X TSI - HE L #mas O, Jf:
ARG T AR AR B 2 (53 114 #13 J3E DA i e JRe L 3 4

1 ZEBRRTBEMOHHFEHRNE

AT FE AR KA D AL a7 2020 4F 11 H Hh 2L
(9 A% GPS Ll Bodls, BT 9245 BT A 2 B Y HL 3
Ho PRI 0 1o Hh R e R R AL 3 4
FTAE B A AT AE S o LA Aslam S5 HY (4 3T 20
S ik T A R, (G AL S A% GPS o
SHLBN AL, Xt it B Al B AT . S
HER AN

Vit = VIS P X Pra X ) Vi (1)

K, VerFRoR TR BN BB i LB 42 B, vy
FOR T WA BN BEBE i 1 R ZE B0, rearn 287 IS B
ol AR R 28003 4 5 A G 0 U R LA, iy
FoR T B[] B A [ B3 A 3 e il 4 K v B BEAC il 1 )
Ee B

2 1S v EHE R T SRR 2SR, Rl R 2
BB W9 T K& B9 COPERT A= 28 76 vp [l A R4 1Y
G, BTz F T B R Y R ACHE O SRR Y

58

PRS0 ABIFSY 36 B COPERT 55 U4 Ay 450 4% % B
LBl 4 R HECE DL A

A SCK LN 2 B SHET 3 % e S HETBORFAHE
i 2 2. WIHLEh 4 R A SRR T BRI

EE°® = EE*" + EE™ (2)

A, EEC S8 L3l 4 R HE i i, B g5 EE©Y3R
AHLBN % A sh B AR, 5007 g3 EE™ Fmblal 4
PUa s, A7 g,

COPERT #RI i T FANEE 440 HRIp 4
DI RAFEG 4 A% BEFG 4S5 AR R BBl 42 U1
HE K, A ST A B LB 4250 Sl 5 H A~ %
B, Bl B B H WALBh 42258 5 COPERT #54Y
XA e EAT X IE, W3R 1 R o AR5
COPERT ##4 H T 13 L3l 25 7E 5007 18 B% K B2 N AT
B R R R B TS e i, B g/km. FETHERL
+, ILEh 4 m9¥e e SO TR T R

EE &3¢
EE 3 = a5 x My x ST, x Ef ' x <EE3{§‘ —1> (3)

A, EEQUFREIN k BIBLEh 7 R HE j 1978
Ja ShHECE, B07 g5 M KRR k ZEHLEh 4 0%k ; ST,
FOR k BHSh 4 1B AA TR B, B km; Ef Y
N ke AL RS G j BIHERCUA 15 a3 k26
MLEh 7= A j 2SHERCIES, ¥ R bl T 47 0 B AR
(1 LA, S B T ALl 424 T Bl s () PR UL EE T FIL
S G RAEL,, BRI

=1 WHBERBER
COPERT# & I Zh 4 2
E il
FIMBRSN, R & TG

e

DEZ S
o %

i i Y

oW 4

INFI PO/ IR, NR R E K NI 2
i -

AR 4
. Wl AR <15t

N TR 4

KRAVKLE W AREE N 15~181

KE G4 Samiksl, A5 IS 4240 N1-I

RGRZE SeihRimaRsh, AV TE 266 N1- 11
SEqh AR R, EAR AL Tl

T 35-12t e TR 7

EAERE SRRk, EAR R E>12t

=
I

\9

&

i

pt

=
e
perd
.Pf

www.kjdb.org


http://www.kjdb.org

W5

R SR 2025,43(6)

a;; =0.6474 — 0.02545 X L,;,—
(0.00974 —0.000385 X Ly, ) xT.  (4)
HLB) 2 B R R T3 R 3R 3 B AL 8 4 AT
B2, A5 L 38 TS DA AR, T AR A A
HER A TRk
B
hot Vik
R Ty e
P, Ef 5 R k ALl EAE i B i vh Y j 28480
AIEAHER R 1, BAAE g/kms v, RO ke ZRHLEN A 7R B
i AT BB, BT k/hy B~ TR j SSHETC Y A
RS R il RUES B2l 42 70 58 i B vy e i
A

BVt Bivi+ B+
(5)

EE %, = M X Ef %, x ST}, (6)
o, EE 4 k RPN AR S B i R AR 1Y j 28 HEIK
Wy i) IHE I, B g5 ST RN k EHLEN 47 I B
i PR TR AR, B km/veh,
BT IR AR, nARBUR B AILEh 4 SR
FRHRCER 23

2 BRMEERMNHEHR R WS T

21 BERIMEERIER

PR IR B Z MRS, B 5l Cervero Al
Kockelman®'$ 1 T % F % J& (density) . £ #£ 1%
(diversity) Fl11& 11 (design) 19 “ =4E"IFM A R . 2010
4F Ewing S5 PR ELAN b, BEhn T 20 s im e S
(distance to transit) 1 H i) i 7] 3k 14 ( destination
accessibility)2 MERE, B T AT 5619 H4E" VT
MR R o ARWFFE % R 5T 52 4% 2 FE B3 T PR B A
B IR E AR, N Bk AR AT, b
LS 4 A H AR R

1) R AT B B 3 500 m YR
B R v X A, Xk PN 45245 B (points of interest,
POI) 3t 5 B2 A S PR 458 B 3%, POT 28 Y = B340 £ 7y

W R R BT 5 . BRI
_ MP, (7)
N Sw’ea

itq:“ P%%%%TF{‘, Mpk%zl—:\‘%gé POI E]/‘J,fﬁ9 Sarea%‘%%%
Begenh X B A

www.kjdb.org

2) ZARIE . IR B AR — R st R
A LR IRAE, BUETE R ZAE[0,1], #EEFEUT 1 035
il BR8N b M T G R . AR R S
POI K ki3 L iR G AT, TR Ay

"L px X Inp,
MU,pg = — E EE— (8)
P Inn

K, MU, $8 T HFI TR A BE; po 3R 4525 POLTE
JiA5 POL H Y 5 He; n 7R POT 288 8K

3) Wit AW ST e B A [ B 1 R s
R, 5 B B A B 52 S B0 2 R

4) NSRS , H REEAEARIUE R M, A5
W i B 8 22 il A 5 It BB 3k e b Ak 1 B
VERAIA M BB

5) BTk tE o H 0] ik — i i s
25 (] B BB RUR TP, DA iy W mT aA M 2 o AR
FEUT X —BF5 2D 5L, LS 1) BH AR 16 A 2 245 SR A
SRS RN IR d 2o S |Gy il b g = = W

1 N
Paccess.i e di' ( 9 )
Nop Z d

j=Lj#

Y, Precess i 2o/ AL UG 1 7 B H BB AT 3845 Nop 2R
SR i B YR S 2 5 X (origin-destination pair,
OD X ) S8 j TR AN A T2 4G &5 i 09 B RS N FRoR
AIVE H AR dy 2k i B2 5 ] %) 2 8] BB
22 INEERERZIMEE

AWFFEFIH OLS BRI PEAL HE A A ZE R 541
SAEHECZ B MR, IF TS L8 = HE U
WEAR R TR, OLS A BARRRTE AN

Ngr

Vemission == Z ¢iEFi+[’l0 + £

i=1

K, Venisson e L3N 2 R SHET; EF, KR JE B %
R i; o F N IAEEE R i W EERELG p, 287 B E 8 5L
Tii; €32 7 B 2R T0 L A B AU i R e ™ AR Y Bl AL 1R 22

N s S ZE R 14U
R UG AT 2 1, 75 B X s A ZE R
T2 B ALLNEARG TS, B7 I AFTE S A DGR PR R i
B A S5 RN HER o A9 R T 7 22 08 Ik A
(variance inflation factor, VIF ) KRG IR B X L H
gtk AR N
VIF,

(10)

1

= — 11
T (11)

59


http://www.kjdb.org

PSR 2025,43(6)

WFsE

P, VIF R ER, HAEBOR, R AL
(Al LMo ZR B R R A2 i 5 AR T A A
AR AT A5 B B e R

3 ETHRSEMBNZENESHMHAR

31 ETHENGEMNIMERImITE

A S — T URA A 5 12, AR5 38 3 b
IR E R G R, e S R ER IR AGE
5 AL 5 R A S Y D B, AR B Y e
Max-Min J5 % i B8 8 2 B0l i A 7 0 —fh b 3,
W Ho A 4 Ry To i N AR RHE . SR AR 8 0 — b 854,
TG I R AR R, Bk

Zpe,-,-lnpe,-j
_ =l

Inm
Ee;

Z Ee;
i=1

P, ¢ IR ER j IAR{EL; pe, RN BL i FPEE
2 j PTG B Eey R IH—A0 )5 B | RUPREE 2R
fHo PP EERE RS, R 2R AT 5
AW

e (12)

i

1—e,
=9 (14)

J Ngr

Z (l_ej)

AP, o TR R j BRAL .
3.2 ETHEEENBIUENSGERIMITAEE

i I HTSC OLS BERY R AL 2 Fhs AU 75 2] g 1
IR B ZL 0 B Bl 3h 42 2 SCHEOGH i A2 BE 1 AN [
B, TEMCEER |, A8 i 25 B AT S ke iy
LI B X R AR SR G 5 e A A A, B
FIRN

w; = 1,07 4 1,0 (15)

P, 0P 378 T OLS FERLARAG 4 A il P58 2 R A,
H. OLS AU FEA I L BUMATA 15 n, fln, HEFE

H I A ] 5 B A AR S R £ S M A,
AIRIR N

Ner

Q=) EFu, (16)
j=1

60

Kb, QFR/RIEEL | BB X LB 4 HE 27
SEMAME . IX(ER, B G R B M m, 2RI
BrIX o3 EER
DRI, e A 25 G VA (7 e R 7, D) T v sl i
TAEE R, Fn, B By
maxQ= (Q,Q,,....,Q,)
st +n,=1 (17)
Mo 1,20
T SR U B AR AR B A o R B, R, )5,
AR LS ZEHE A 25 A A B A
CA, = Q,+ EE™ (18)
Ko, CAFREE B i MHLBh EHE R G ITANE, L dE
PEBL | (MR B R LR G5 B A B B 1 1 e S HE

s

4 ZTRERSFH

41 HHENEHHER

AW IR AT 2020 4F 11 H Y58 A A 4
GPS #Ll B A hy FEmb B 24T 130 42 B U HE i
DU DA 2o A8 A9 3 T T A5 B AL 30 428
Y4T30 AR 15.3 km, I FH S 3RE 1E 2
W . 2rh B4 WA, dt 5t 2020 4
10~12 AWM E S5 % 2 iR, £T ERSBEH, A
¢ COPERT YRR ML B A4 2 ER
He R ane 3 fros.

®2 LERTAFHSKESH

FH O OFH BB EE

|®E/Cc =E/C EER/C BE/C R %
10 7 20 3 2 63
11 1 11 5 2 s
12 -6 3 “13 g .

CO  4.43e-04 —-0.112 6.353 9.991 0.002 —-0.42419.877

PM  5.58e-07—-1.22e-040.006 0.065 3.15e-04—0.078 5.981
VOC 3.53e-06 6.82-04 0.043 0.166 7.02e-05-0.044 6.091
NO, 2.99¢-04 0.993 0.205-0.033 0.037 2.102 1.304

www.kjdb.org


http://www.kjdb.org

W5

PSR 2025,43(6)

BF LR SHL ik COPERT ALAIA] DATHA 4%
P B BRI, IR COPERT AL M HrbL8) 4
SCHET A B ) A R A o T AR R R AL 4 H P
B35 Je RGO, WniEl 1 R, B FEEE
CO. PM, VOC HI NO, HJHEHE AL A ], #8123

AR R Z2 BHRE L, A B A0 | AR
ik, HESTET G 15:00 ZE47 I8 BN IEAH, ¥ /=R 4:00 2247
INBIMIRAY o (RS S HE O 2 B2 22 i ok, Bk Ut
CO My HERL & 4 B B HEBU 4 I 4y, k& NO,.
VOC, PM 75 Y Wy HEUR B/ 1) .

% 22— CO
2 20}
ﬁ = 15t
I 10+
TE o5t
= 0 S L L L L L L L L L '
0:00  02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00  0:00
i 1)
& 2'0--0—PM ~e.
8 1 R R JOUIPE Mg e,
= L ’ S - @
£z 10 v -,
05 o
-if'i—"»_‘- 0"‘*——0-—0——0——0’ ! ! ! ! ! ! ! ! ! |
0:00  02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00  0:00
2]
% 8[—— voc
s 6F ——
§§%4 - T T e T~
X e e
ool - ~ <
ﬁ 0“—:———:——-/‘. L L L L L L L L |
0:00  02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00  0:00
2]
= 4 NO,
= 3
52
R
n\-g l
0:00  02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00  0:00

HFZ]

B HFEs s i

ABEFE LIS e HERCE: & e iy CO S, it
— o ALl 42 R ACHRCE AR H 50K 8 H A TR
FRike AR 2 PR, TAEHFRE H RS
HERCE RN —B, AP RNARHE . W] A

COHECR/(10° g)
=

g

e —mg -

ANIFLETET M 6:00 FFih, TAE H iR HEBOT iAW
R LT, LG i 1] 9 e sh s AR R H R A
TR RN, AR SRR . BT
Sl F R H R AT O

O Tt T I I I I I I I I I
0:00  02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00  0:00

Fisf 21

B2 TAEHSIKE B CO HEUHEN

42 BEBIMEEZRWYEHERESHEMEIR M

ABTFE LA B2 vh X N %28 PO Bilié Ay B, 45
# COPERT 45 1000 55 7 4+ s Be AL 50 42 HE R , AR

www.kjdb.org

Hi OLS BERIPEAT il BRI 2R S L8l 4 e e
UG RAR, RBCE pUPAEE EM N 22K . BRI 5 4G
REKHEK VIF HI3E 4 PR

61


http://www.kjdb.org

FHE SR 2025,43(6)

WFsE

F4 OLS HAREBEER

T=E EARH fREE B VIF

s H -26.88 89.77 -1.002  /

T 2% 5111 4362  1.121*% 3.437

IR 21.54 3031 0221 2357

EEHE -16.09 6582 —0.244* 4439

HEHE 16638 7538 2.242%* 1.402

BT -4936 6723 —0.767 3.433

- MR FH B 14527  120.06 0.958** 3.927

43281953 697.71  80.02 9.016%** 1247

ZX A H 1199 3443  0.778* 1.264

ONZEUEECE | HBERUEEERY 4887  57.83  1.249% 1.102

H iy mT k1 -50.82 6293 1.208* 3.249
gk R ekr g 3] E R 20.1.0.05.0.001KF L2,

LG4 R h, FEARBF R T MR B R
o, LA B R ORI BB A
A vl s R 5 Ak R R E A b A A A B
J ASHETIOR 52 e J2 S 2 A, i H A A R AR SR
B, BEITRRE | 38 X8 H xS RO i
FREER/IN . A6 3 5 1) IR BE AR i, Rl 2
B IRIRE R B R . R R BB A8
FUBCH | A8 s 8 H At kb i B S A R R 5 R
SHERCR IE ARG, Hor S B B R i S L T
TERE . EITERE . H A M AT AR AR ) S R A HE
A AR Ak 5L AR 56, Horp DL E B3 n] sk v ) SR e
i o 42 HE A R PR B AR 0 S HE A 174 5 i R
JF, A T ISR B 4 S AR BE AR VR s B >3
B %> R R A B> E A H T 38 > R T % >
Pl 2 B> A B B L MR I B> R >R
> EH .

43 HEHHERSHBMESEMN

BT B30, AR R AR a4 2
F IO B I8 O R SHERO 2 WA, IR
LR AR UL TN 2 A % R SHE U 25 65
M RRRE . THREE RN 5 Frw, HroR g Ak ) X
(7D Ja, F%n, Mg, 7500 0.57 F10.43,

MFE S FRELE TS R, #E % XLl 4
A HECE i f K, SE A Sy 0.203, 3R A R H
JE IR MR B /)N, BN 0,051, Fie BB 20 B4 SRk 52
FREE K EN/INHES 2 2808 B 2> R R B >\ S8 i B

62

®5 BEENMREZRNNE

OLSHE MIUENE HKANE

Tl 2 0.042 0.078 0.057

RIRE 0.022 0.116 0.062
% 0.021 0.070 0.042
BEEE 0.121 0.203 0.156

BT 0.045 0.068 0.055

- b 0.101 0.051 0.079
BRBA 0.482 0.108 0.321
ZXM#H 0.017 0.071 0.040
IAEUNECE | MRS IE R 0.097 0.133 0.112
H A H AT 35 0.052 0.105 0.075

L st Rt B> B A B> H Al m] i k> pig 3 e >
SR AR B 3 B> 7 B> s A TR B R

REME T 1, OLS B S ALE N T4 2RI E R
A2 R R BE I I A — 2, 2 P73k T S IR fe K
M/ N EG BRI FFAE LS . A T SRR A
P 52 W R EE AT, 8 2 R U A R X OLS
BRI A4 R T 27

HIZE 5505 4 50T DL Y, 7EZR 3 L 19 20 Bl 21
N, RPN R THE A R i 2 R O R
BB E, LR G R IA R 0.321, 32 X0 A2
55, AN 0040, $% B L3 AU i B A HER 7
BN B SR > A S RO H | Bk
B> A TR 5 B2 > E A0l ] SR P> AR 3 > Rl
WP > > S T RH

5 HBERBRERIFEEZEIR

e WA T R AL B 4 R R S i R S R
FAIRZ IR S 2R, AR SCHE T I SE R, i s o (o fIC ik
ISR 3 AT R (1) SATIE L 3
AN B, AR I AT I A5 AT F A, B Xk
PR FEAT BRI A, G R e I 285, b 4228
B, LSS OB 558 (2) & BRI T 1 3
FIHIZERL, BEARM IR A, Wi AN [R] Dy BE XA A 1
T, RO REB BT, RG22 RIS 555 0Ti
A A BRI S RAEE X (3) FREegt Moe s
O LSS F K T, AN 2 S AL 52 M
2% RTINS Bk A o s A S E SR e

www.kjdb.org


http://www.kjdb.org

W5

R SR 2025,43(6)

B, B 22 R R A Al TR AT

6 #4ik

ARG LAAG ST H R4S GPS Bdis k3 al, i ik
COPERT #5843 555 B T4 H AR E H i ALsh 475
YW HEUE s 1EHRH BESR i IX 3k ) POT 453 A oA
NI B AR i, T OLS AR AU AR 7% 8 A A 455
R SHLSN A HE 2 8] A R O R, 18 Ak
W & L2 e G 2R, I 2 255 48 U2 345 5 R
FleE G B IR R S EHE R R,
FHVAf B B3 SR L 30 ZE HE TG Wil e 8 35 (R PR B S R
2 X A RS AR B R . e AR R
G, AT A T e e (AR AR BRI T A
PR

£ % 30k (References)

(1] AR, SRS, Bk . B A" BARTS 4 SR iR 8y
ST AR TP TR B AR AR R —— LIS PG T A 0], SR T4
2023, 12: 28-31.

[2] kB, AMai, Ry, 5. TLPGA BIRGUR TR A 14 B 12
AT TR 54 B, 2023, 4: 52-57.

[3] e [ FLLE 45 10043k 117 0 el DX T ik g ik e [ ). Tl 37 ¢
,2023,21: 9.

[4] 1 RS 3l I A58 A AR (20234F)[Z]. Th A A R E A2
AIRBEES, 2023.

[5] Chen C, Feng T, Ding C, et al. Examining the spatial-tempo-
ral relationship between urban built environment and taxi
ridership: Results of a semiparametric GWPR model[J]. Jour-
nal of Transport Geography, 2021, 96: 103172.

[6] Yang L, Ao Y, Ke J, et al. To walk or not to walk? Examin-
ing non-linear effects of streetscape greenery on walking
propensity of older adults[J]. Journal of Transport Geography,
2021, 94: 103099.

[7] Thao V T, Ohnmacht T. The impact of the built environment
on travel behavior: The Swiss experience based on two
National Travel Surveys[J]. Research in Transportation Busi-
ness and Management, 2020, 36: 100386.

[8] Gilliland J, Maltby M, Xu X, et al. Influence of the natural
and built environment on personal exposure to fine particu-
late matter (PM2.5) in cyclists using city designated bicycle
routes[J]. Urban Science, 2018, 2(4): 120.

[9] Litjens G B M A, Worrell E, van Sark W G J H M. Lowering

www.kjdb.org

greenhouse gas emissions in the built environment by combin-
ing ground source heat pumps, photovoltaics and battery stor-
age[J]. Energy & Buildings, 2018, 180: 51-71.

[10] Shen Y S, Lin Y C, Cui S, et al. Crucial factors of the built
environment for mitigating carbon emissions[J]. Science of
the Total Environment, 2020, 806: 150864.

[11] Zhi DY, Zhao H P, Chen Y, et al. Quantifying the heteroge-
neous impacts of the urban built environment on traffic
carbon emissions: New insights from machine learning tech-
niques[J]. Urban Climate, 2023, 53: 101765.

[12] Song W, Zhang X, An K, et al. Quantifying the spillover
elasticities of urban built environment configurations on the
adjacent traffic CO, emissions in mainland China[J].
Applied Energy, 2021, 283: 116271.

[13] Wu J, Jia P, Feng T, et al. Spatiotemporal analysis of built
environment restrained traffic carbon emissions and policy
implications[J]. Transportation research, Part D: Transport
and environment, 2023, 121: 103839.

[14] Zhao CY, Tang J J, Zeng Y, et al. Understanding the spatio-
temporally heterogeneous effects of built environment on
urban travel emissions[J]. Journal of Transport Geography,
2023, 112: 103689.

[15] Feng R, Feng Q, Jing Z J, et al. Association of the built envi-
ronment with motor vehicle emissions in small cities[J].
Transportation Research Part D: Transport and Environment,
2022, 107: 103313.

[16] SKitkER, Fbn, Bes 5=, iR IR X Js R AT Ty g
AR T B Wi ——2 T 7 22 T 130 X SEIERT 5T
[CY/r S AL 2 2. N RS, LRI E——2023
I 0 TIT R0 A7 23 18 SCER (064 T A3 ML), P42 PEILR
IR S IREE B, 2023: 14

[17] Aslam J, Lim S, Pan X, et al. City-scale traffic estimation

from a roving sensor network[C]//Proceedings of the 10th
ACM Conference on Embedded Network Sensor Systems.
Toronto, Canada: ACM. 2012: 141-154.

[18] Sun D, Zhang K, Shen S. Analyzing spatiotemporal traffic
line source emissions based on massive DiD1i online car-hail-
ing service data[J]. Transportation Research Part D: Trans-
port and Environment, 2018, 62: 699-714.

[19] Yk, iU, FH, 45, 25T COPERTHIRLIL st ATl 8 4
RS YA — S AR T[], BR4R TR RO 2 4R,
2021, 11(6): 1075-1082.

[20] B35V, 2240 H, Ik, 35 T COPERTHAL AL 1Y) AR L %
HEFE 55 HE BTN 43 A7 [T]. 5838 75 B8 5 AR, 2022, 18(5):
40—44.

[21] Cervero R, Kockelman K. Travel demand and the 3Ds:

Density, diversity, and design[J]. Transportation research

63


https://doi.org/10.1016/j.jtrangeo.2021.103172
https://doi.org/10.1016/j.jtrangeo.2021.103172
https://doi.org/10.1016/j.jtrangeo.2021.103099
https://doi.org/10.1016/j.rtbm.2019.100386
https://doi.org/10.1016/j.rtbm.2019.100386
https://doi.org/10.1016/j.rtbm.2019.100386
https://doi.org/10.3390/urbansci2040120
https://doi.org/10.1016/j.apenergy.2020.116271
https://doi.org/10.1016/j.trd.2023.103839
https://doi.org/10.1016/j.trd.2023.103839
https://doi.org/10.1016/j.jtrangeo.2023.103689
https://doi.org/10.1016/j.trd.2022.103313
https://doi.org/10.1016/j.trd.2018.04.024
https://doi.org/10.1016/j.trd.2018.04.024
https://doi.org/10.1016/j.trd.2018.04.024
https://doi.org/10.12153/j.issn.1674-991X.20210289
https://doi.org/10.3969/j.issn.1673-6478.2022.05.009
https://doi.org/10.1016/S1361-9209<span style='font-family:_GBK;font-style:none'>(</span>97<span style='font-family:_GBK;font-style:none'>)</span>00009-6
http://www.kjdb.org

BHESHR 2025,43(6) .

part D: Transport and environment, 1997, 2(3): 199-219. meta-analysis[J]. Journal of the American planning associa-
[22] Ewing R, Cervero R. Travel and the built environment: A tion, 2010, 76(3): 265—294.

Study on the relationship between built environment elements and motor
vehicle emissions

YAO Baozhen', BAI Dongxuan', FENG Rui*’, XUE Yongjie’, ZHANG Xiaokai'

1. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China
2. School of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China
3. School of Transportation Science and Engineering, Beihang University, Beijing 100191, China

Abstract With a developing national economy, the demand for green and low-carbon built environment has also increased significantly.
However, the ever-growing number of motor vehicles has made exhaust emissions a major obstacle to urban greening and
decarbonization. Taking Beijing for an example, the temporal distribution of motor vehicle exhaust emissions on road segments was
estimated by using Computer programme to calculate emissions from road transport ( COPERT ) model. Based on various elements of
built environment, the subjective and objective impact of these elements on motor vehicle emissions were analyzed through the Ordinary
Least Squares (OLS) model and the entropy weight method. Finally, the comprehensive integration weighting method was employed to
identify the significant factors influencing exhaust emissions. The results showed that the trend of exhaust emissions during weekdays and
weekends was similar, both increasing first and then decreasing over time; but the average daily emissions on weekdays were significantly
higher than those at weekends. Among the various built environment elements, road segment length was the most significant element
affecting vehicle emissions. The study concluded with reasonable suggestions for promoting green and low-carbon built environment.

Keywords green and low-carbon; built environment; exhaust gas emission; comprehensive ensemble weighting method; emission

influencing factors

64 www.kjdb.org


https://doi.org/10.1016/S1361-9209<span style='font-family:_GBK;font-style:none'>(</span>97<span style='font-family:_GBK;font-style:none'>)</span>00009-6
https://doi.org/10.1080/01944361003766766
https://doi.org/10.1080/01944361003766766
https://doi.org/10.1080/01944361003766766
http://www.kjdb.org

	1 考虑路段交通量的机动车排放测算
	2 建成环境要素对机动车排放影响分析
	2.1 建成环境要素选取
	2.2 环境要素影响模型

	3 基于综合集成赋权法的综合影响研究
	3.1 基于熵权法的环境影响评估
	3.2 基于综合集成赋权法的综合影响评估模型

	4 实验结果与分析
	4.1 机动车测算排放结果
	4.2 建成环境要素对机动车尾气排放的影响
	4.3 机动车尾气排放的综合影响

	5 绿色低碳建成环境建设建议
	6 结论
	参考文献

