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Abstract

In the urban transport system, it's important to study the urban trip distance distribution. In this
paper, trip distance distribution function was analyzed by using probability theory under some
hypothesis conditions, and was fitted by using resident trip data of 26 cities, the rationality of hy-
pothesis conditions was tested, the effect factors of the function parameters were discussed, such
as urban scale, urban population and traffic structure, a general function of trip distance distribu-
tion was established through quantitative analysis and nonlinear regression, and the general
formula of the travel distance of the urban residents is finally derived. Hopefully, a few insightful
results in this research could have important and practical value for urban development and ur-
ban transportation planning.
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Wt L T U AN TR, N I BB N, i i R A R AT ORI B, ] a7 R S )
FRRG KIS 380 (0 A REHERR P T Ja B H AT R AL (ORI 0 A A e A il R PP AR B A TAR . kTl
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e SR RERMON KT, Sl TR R, RS & A Im Ty s, HH S S
VEHBOR,  BRK AT (T 2 0 B AR o ASSC MR ES i A il S et A, TR SHE T, RS
SV B R T i RO AT RS BRI 3R, S A A ) 42 (S Atk PR AR A

(] A7b 2 2 3 T e IR R AT S DR 2R A T R ST 9T, 52 B (Schmitz) o 1/ 75 7218 ) X S r 1 7
KRB, AT ER R BTN R A9 KA R N[ 1] ZE4ESF (Cervero)iHid %} 1985 443 (F /7 i A4
WM R B, SEm T KB EIF A & AR S AN, W ARRHLEh R AT RS [2] . RSN IE TR L
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] PA 2738 0 T30 T A AT R MR B 3R (I TE AR b, R RIIR TE MR s i 8 45 1, AN
BEE ST AL 0K, — e i RSP A AT R RS 80, 1 R AT BRI I8 o 2 AT R A
ROPATER R R AR, MHAT AL BN PEARF AL 2 B 31 R vl iy ROA) AT BE SRR I, SR 1 AT BE
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Figure 1. The basic form of Rayleigh density function
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Table 1. Trip distance distribution
1 WITESSM

W HATERE <5km 5~10 km 10~15 km 15~20 km 20~30 km 30~40 km >40 km
Jbmt 0.555 0.170 0.112 0.066 0.063 0.022 0.012
Fog 0.568 0.180 0.103 0.062 0.057 0.021 0.009
RRE 0.801 0.117 0.035 0.021 0.015 0.009 0.002
KB 0.876 0.056 0.026 0.018 0.015 0.008 0.001
A 0.834 0.071 0.042 0.028 0.016 0.008 0.001
5 0.852 0.059 0.038 0.028 0.015 0.007 0.001
=3 0.566 0.176 0.102 0.065 0.059 0.022 0.010
B 0.696 0.138 0.056 0.046 0.038 0.019 0.007
45 0.842 0.069 0.038 0.028 0.015 0.007 0.001
M 0.889 0.043 0.027 0.018 0.014 0.008 0.001
M 0.689 0.144 0.088 0.041 0.023 0.014 0.001
B 0.825 0.073 0.047 0.029 0.016 0.008 0.002
S 0.871 0.057 0.028 0.019 0.017 0.007 0.001
M 0.889 0.051 0.021 0.017 0.016 0.006 0.000
BN 0.884 0.052 0.025 0.017 0.016 0.006 0.000
BN 0.865 0.065 0.031 0.017 0.016 0.006 0.000
SR 0.892 0.048 0.021 0.017 0.016 0.006 0.000
T 0.877 0.056 0.023 0.019 0.017 0.008 0.000
ie)d 0.678 0.143 0.068 0.046 0.038 0.019 0.008
¥ 0.798 0.128 0.037 0.021 0.015 0.009 0.002
M 0.587 0.164 0.109 0.057 0.051 0.022 0.010
S| 0.591 0.161 0.102 0.061 0.056 0.021 0.008
Hhig 0.956 0.021 0.011 0.005 0.004 0.003 0.000
Rz 0.968 0.012 0.008 0.005 0.004 0.003 0.000
Fil 0.975 0.007 0.006 0.005 0.004 0.003 0.000
JRER 0.681 0.141 0.068 0.046 0.038 0.019 0.007
GORIFE)E
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HH AT B 0 0TI 20 s S 0 0 ) ) S T S T 2 LD o ST V8 PR3l i P St DA S i TR R 7 4 3l
FIESGHAI M A R, BRI A, WTSEBCR . R RO TN R R S A PR K AR A R
FIBAEEH, Hk, KRR RIS NS R RIS RS HRRIE, SINF ISR
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AT BT P RIS L 3T A N R T %5 is Al S5 AR N B R LY 3 RN 2, AT %
TCARMEAR L BT . 26 M TT AT TR A REA R, WAL 2.
BT 2 LR HTRAF R AT A48, A Excel B2 Jtlpl A 70 M 45 R 40k 3.
B 3 BIENE TS R, FRATAT LATS 203 7 & BT 38 AT BE B 5 30 T MRS . 3T s N D LA
YT BB AT M R 22 TU A A [ A AR Y
A =1.050143794 — 0.061905586, + 0.0000450514x, —0.423848526x, — 0.00000850088X, X,
+0.026199631, X, — 0.000177843x,x, +0.00123271x? + 0.0000000485987x2 + 0.155131211x2

He: R*~093.

ZoRABA g, R® WG T 1, RRBA SAEANLNNE B 10, & RO EUBL, AR BUR T F
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(1) BEAE @R X AR, A EIZHECN, 5B b i ok i 45 S UG el 5 B TE, X
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(3) AXESRFK AT LG LU RN, W A (EBROK, 3X 3 B 7E B Y3 T oK )k e A SL Al v i 5t
N, FAEKEHATIOBIER, HiF) oA kikbe. B8, FIASERELRERMIA, X2 R ATENSh
AT EVE R A, FAZK G AT E B3R R S — BRI a b AT B R T

1 EH f(r):ﬂrexp(—o.Sirz)i‘ﬁﬁz

JERAFEHATEEE A L

X gu2a 2y m A2 (X a2y o2 x 1 *(*/EX)Z/Z _yaixtf2
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Table 2. City basic information

=2 WHEAER
P BRXHR/ BEXHR  BEEEAD

AT

CPFARNS)  THEEK OGN R op s RGO
= 1261 35.5106 2069.3 27.2 0.8344 —0.0786
R 722 26.8701 1413 16 1.194 0.077
ARE 216 14.6969 1038.6 791 2.1378 0.33

KR 310 17.6068 425.63 229 1.7891 0.2526
b/ 455 21.3307 822.8 16 0.374 —-0.4271
KF 434 20.8327 758.9 47.6 2.6444 0.4223
k¥ 886 29.7658 2380 25.2 1.26 0.1004
MR 653 25.5539 816.1 36 1.791 0.2531
45 316 17.7764 646.55 12.8 0.4923 —0.3078
HH 183 13.5277 468.7 9.44 1.324 0.1219
TR 437 20.9045 1300 10 0.7968 —0.0987
yoA| 453 21.2838 880.2 20.37 2.2508 0.3523
T 290 17.0294 763.9 133 0.743 —-0.129
B 204 14.2829 915.61 314 2.1361 0.3296
A& 240 15.4919 727 21.3 2.3152 0.3646
Bl 264 16.2481 367 39.34 4.0102 0.6032
=M 193 13.8924 728.07 20 1 0
FY 375 19.3649 760 221 0.7782 —0.1089
Wi 520 22.8035 1012 235 0.651 —0.1864
Ky 316 17.7764 714.66 24.3 2.5052 0.3988
JM 1010 31.7805 1279.51 26.57 1 0
poatl| 763 27.6225 1054.74 38.3 0.8705 —0.0602
B 124 11.1355 158.26 11.2 1 0
KK 107 10.3441 829.23 13.7 1.5393 0.1873
Bl 84 9.1652 307 25 1 0
ES 1052 32.4345 2945 30 6.3425 0.8023
SRR 516 22.7156 1405 26.46 0.882 —0.0545

FAMBBE x + R RIT (TTH CEHK T 500 J9) i B AT RE AT ) foeazt £ 25 D9 — [ 52 B 40 km, /s
Ik i R Bz AT ER S 25 kmo i1 b aiH SR R IR AT B P2 AT ER RS, BOP S BT R 5
N DRy fE RS AT IR, SR 4 P
4.3. EVIHRBILERH I

FRATARYE Lok 4 4 prog iy & (-4 HAT BE 25 46 SRR 8 s IX AR S 3ok iy (N 1 AR A SZ AT
ELp g as R, AT AR OGRS B . BATEUE BT 2 AT B S A s A N S5 RO, 2
it 5] 2 PR S A . DU R AT BE B AR T8 (5N DR S5 SR 901, 20 Han 14 3 s g 2.



Table 3. Multiple regression statistics
72 3. ZLEYA% T

EVEZ
Multiple R 0.963172142
R Square 0.927700574
Adjusted R Square 0.889424408
PR E 0.045831818
WBE 27
FESHT
df SS! MS F Significance F
EVEpgii 9 0.458201032 0.050911226 24.2370294 0
5% 17 0.035709444 0.002100556
Bt 26 0.493910475
Coefficients 7R  tStat  P-value 'B%V(‘,ff %‘;E,ff TR 95.0%  EME95.0%
Intercept 1.0501 0.1047 10.0265 0.0000 0.8292 1.2711 0.8292 1.2711
X Variable 1 —-0.0619 0.0146 —4.2321 0.0006 —0.0928 —0.0310 —0.0928 —0.0310
X Variable 2 0.0000 0.0001 0.3165 0.7555 —0.0003 0.0003 -0.0003 0.0003
X Variable 3 —0.4238 0.2671 —1.5867 0.1310 —0.9874 0.1397 —0.9874 0.1397
X Variable 4 0.0000 0.0000  —0.6581 0.5193 0.0000 0.0000 0.0000 0.0000
X Variable 5 0.0262 0.0182 1.4380 0.1686 —-0.0122 0.0646 —-0.0122 0.0646
X Variable 6 —0.0002 0.0001 -1.2071 0.2439 —0.0005 0.0001 —0.0005 0.0001
X Variable 7 0.0012 0.0005 22715 0.0364 0.0001 0.0024 0.0001 0.0024
X Variable 8 0.0000 0.0000 0.5334 0.6007 0.0000 0.0000 0.0000 0.0000
X Variable 9 0.1551 0.1506 1.0304 0.3173 -0.1625 0.4728 -0.1625 0.4728
Table 4. The average trip distance of urban residents
4. EWHERFEHHITES
W b3 R ARE XIE LBH K& ¥ B T
JE BGF35 AT B 8 (km) 8.1625 7.7525 4.475 3.955 4.3625 4.2075 7.8925 6.245 4.2575
JE R AT A S (km) 16890.66  10954.28  4647.74 1683.37 3589.47  3193.07 18784.15 5096.54  2752.69
W WP Byl B T B &M 7 IR B
Jei BT 48 H AT P 8 (km) 3.8775 5.735 4.485 40075 3.775 3.82 3.945 3.76 3.9375
S B A AT R S (km) 1817.38 745550  3947.70 3061.33 3456.43 2777.14  1447.82  2737.54 2992.50
)] B RS i Il e K3 il 5%
J BAFE H AT BE 25 (Km) 6.4375 4.4975 76025 75625 29775  2.9025 2.8575 6.38
S B AT B B (km) 651475 321418  9727.47 7976.47  471.22 240684 87725 904544
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Figure 2. The dependent variable (trip distance) and the independent variable
(urban permanent population)
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Figure 3. The relationship between the total trip distance and the city's per-
manent population
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HRAR ] 2 45 5L 50 % A0 B (A 1 R DRI 5 P48 Hh AT B B LA s A SRR, B R Tl
BAENORK, BRFHATH RS, H, ME 3 TTLAER, BB e ALK, &
I, AT B K R A TR K, S i A T R B0 Hh AT 5 2 ) 9 R R M 1 KAl
AR e 5 P AT DL T A 8 PR X TR, R BT AT B R B K, (BRI B A
0 P4 AT B A S A3 R R T SR T IR e A X TR AR RN T
AN, ST R AR AR T A s HE A I, P HAT BE B A AT I TRV A, I 8 B AT BAE
DAY 22 0 6 PR 5 o AL 24380 17 % 80— 5 U LU o oo X MBS A RO DA 388 17 0 8 5 3R (60 T+
(RAE R BT MY AMT, JRAE - Sl I SR 7 LA S 45 2K 5% R 25 VMG 10 43 e A B W % T K B 0 4T
9, M S BOT- 4 AT BE B R AT IR AE K o DRITT, T X TR R I f 8K 2 B R SP-48) Hh 47 B
B EBERE.
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ASCAEFRRHE T (LA _E, DLCUA 26 BT fr RS AT 2 Ul BORE, BRI 20 R B S R A
R ZOFE AR BT RE, 75 2URENS S MRS — 3T (K H AT 20 AR RFAE ) — AR, Dl R A
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PO CEE YR A 7 X DU R S0 I, 20 D ) 5 ) FEE T A B P Lo il T 9 2 R R 2L 5 0k
o ST AN DAE BOP 2 AT B 2 A B (R AR, BRI W N DI, e RT3 AT
PR EEWEC. MH, BEE TR R TR, RO AT R B A R R T O, I AR
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