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Trip distribution forecasting method of intercity-travel
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Planning &. Design Institute, Shenzhen 518058, Guangdong, China)

Abstract: In order to predict the trip distribution of intercity-travel without the current accurate
OD matrix. Firstly, the urban location advantage factor was introduced based on location theory
method and urban land use attributes and socioeconomic attributes. The city’s quality factor was
determined by the city’s own prosperous degree, the city’s attractiveness factor was determined
by the degree of urban land use, and the relative accessibility of the city was determined by the
travel time between cities. Secondly, the urban location information was quantified from two
aspects of the city’s aggregation scale factor and accessibility on the basis of the above mentioned
three types of data. The city’s production location impact factors and attract location factor were

respectively obtained, and the trip distribution probability matrix of different cities was obtained
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by the improved gravity model. Thirdly, the trip distribution of different cities was forecast by
Furness model. Finally, the trip distribution forecasting of the Pearl River Delta Region,
including nine cities, was taken as an example based on the above model. The results show that
city’s aggregation scale quality factor can be quantified by socioeconomic indicators, accessibility
between cities can be quantified by the reciprocal of the time needed for transportation between
cities. The improved gravity model doesn’t need the trip distribution matrix of the base year, and
the trip distribution probability matrix of intercity-travel can be obtained by production factor,
attract location factor and relative accessibility (reciprocal of travel time). According to Furness
model, after times of iterative calculation, the final trip distribution matrix can be obtained. The trip
distribution forecasting method mentioned in this paper can simplify the collection of basic data and
greatly reduce the workload of traffic survey of intercity residents. So it has extensive applicability.
15 tabs, 1 fig, 20 refs.
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Tab. 1 Main indicators data of nine cities in Pearl River Delta Region

SRR A1 T FLI AF
INCREE D;’: % Tk ;; WAL [
s | GDP/ (AT Ry A |
_ B S/ | &/ SRR/
Jt DN | 10" m? | A
1278 T %TT km?

J7N | 119 695 |1 102, 27|16 882. 85(3 683. 50| 711 432 |1 292. 68| 1 710.0

BRI | 136 948 |1 062, 89]4 433. 59| 931. 11| 669 998 |1 062.89| 890.0

kil | 96 310| 692.22|2 264. 10|1 873.19| 353 477 | 729.57| 1 070.0

AZE | 66 109 | 738.10|1 486. 66| 440, 73| 404 110| 831.66/ 1 032.0

Hrply | 83393 279.30] 890. 551 003.68] 132 102 | 317.39| 468.0

R | 104 786 | 139,71 720.52| 598.93] 237 064 | 159.03| 210.0

HOM | 57 144 310.20| 857.91|1 353. 42| 289 227 | 470.00| 427.0

VLI | 44 546 | 288.30] 903.70 862.08| 121 754 | 449.76| 221.5

PG | 41479| 176.25| 493.12] 554.19) 22 384| 402.21)  98.2
AT IR P A A% kT =2 A R AT I ] O A
A AR STHIFFE RS G 009 Bk = A 30 X9 A3l T =2 1) A
P Je B MR AT 2 A i A PO 5 3 A B R B 2
iz 7y =0, PR A X 9 AT ]I B s 1 AT
K 128 e 3z i O Ut AT I ] DL 2.
R2 KZAMEXINETEAREH AN HTHE

Tab. 2 Travel time of highway transportation mode among

nine cities in Pearl River Delta Region min
SRTT | M| ARSE | M| Bl | BEDC | VLT | il | B | IR
T 52.3| 94.0| 35.5] 79.5| 66.0| 56.5| 95.5| 89.0
W 89.0 | 63.5| 62.0239.5(228.0(122.0(109.0 |135.0
il | 35.5 | 106.5 [174.0 97.5| 74.0| 83.0(117.0239.5
R5E| 52.2 64.5(106.5(194.0(107.0| 91.0{163.0| 63.5
Hrplr| 56.5 | 91.0(135.0] 83.0(142.0| 31.0 76.51109.0
PR | 95.5 | 163.0(210.0(117.0|172.0| 83.0| 76.5 135.0
HOMN | 94.0 | 64.5 174.0266.5(158.0(135.0210.0| 62.0
VLI | 66.0 | 107.0 |158.0| 74.0(104.0 31.0] 83.0(122.0
BEPR| 79.5 | 194.0(266.5| 97.5 104.0142.0|172.0|228.0
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Tab.3 Travel time of railway transportation mode among

nine cities in Pearl River Delta Region min
TN | AR5E | BN | bl | EERS | LT | Pl | BRI | RN
J N 42.5] 67.0] 30.0| 42.0|47.0]28.0{79.0| 54.0
WY | 54.0 | 57.0| 40.0|354.0|268.0
il | 30.0 |126.0/205.0 90. 0 354.0
KZE | 42.5 40.0(126.0(226.0 57.0
il | 28.0 7.0 42.0
BRibE | 79.0 42.0
HJH | 67.0 | 40.0 205.0(329.0 40.0
VLI [ 47.0 7.0
HEPR | 42,0 [226.0(329.0] 90.0 268.0
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Tab. 4 Division of nine city traffic zones in Pearl River Delta

Region and their travel volume data in base year

L o FEMEAE N | SRR | BT R
2238 /N X HisBi/| . .
L 4 s/ |1yl &/| HATH
G iDN
iPN DN et/ %%
1 Il 82 518 10 974 10 974 13.3
2 gl 198 192 8 399 8 399 4.2
3 il 49 060 2 514 2 514 5.1
4 IR 78 081 6 346 6 346 8.1
5 il 33 727 2 686 2 686 8.0
6 B g 29 034 1698 1698 5.8
7 M| 17 273 3756 3756 21.7
8 ik 19 906 1074 1074 5.4
9 R 7672 3 004 3 004 39.2
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Fig. 1 Diagram of traffic zones division
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Tab.5 Predicted values of permanent population and per capital

GDP of nine cities in Pearl River Delta Region in 2020

S /N X S WAEND/ TN A GDP/Jt
1 1770 143 068
2 1271 190 829
3 945 119 338
4 1071 75 305
5 427 105 216
6 174 151 574
7 594 78 947
8 485 64 919
9 432 68 680
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Tab. 6 Predicted values of travel volume data of nine

cities in Pearl River Delta Region in 2020

S /NK G T | BLRIAE AT AR TN | MU AT IR G /T A
1 13 880 13 880
2 10 730 10 730
3 7317 7317
4 7691 7 691
5 4207 4207
6 1902 1902
7 4126 4126
8 3115 3115
9 3463 3463
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Tab.7 Grade division of clustering scale quality factor of traffic zone
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Tab. 8 Grade of flourishing degree and clustering scale quality

factor of nine cities in Pearl River Delta Region

SEH/NK S | BB BT | A AL | R N
1 18 849.72 1.00 11
2 13 212,17 0.70 9
3 9 998. 86 0.53 7
4 6 641. 26 0.35 5
5 4 873. 86 0.26 3
6 4 316. 00 0.23 3
7 5 687.81 0. 30 5
8 4141. 33 0.22 3
9 2 138.46 0.11 1
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Tab. 9 Predicted values of urban construction area S of nine
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Tab. 12 Quantization results of location information of

nine cities in Pearl River Delta Region

cities in Pearl River Delta Region in 2020 /N AR | AR A A X ] 77 A XA % 5| X A7

ACIE /N Kgis| BT Q | mET SF | ikt A BT Y5 mHHEF Y
X 45 : ’ ’ ! ’ ° ! S 1 11 1770.0 | 1.0000 | 1.000 0 1.000 0
S/km?|1 710. 0[ 890. 0|1 070. 0|1 032. 0| 468. 0| 210. 0 | 427. 0{221. 5/98. 2 2 9 1271.0 | 0.5422 | 0.7715 0.723 4
O A3 17 22 18] 1 T M T LA BT 1 L AT B 3 7 1071.0 | 0.6130 | 0.7130 0.736 0
FIEFFE AL . MRAESE 2 6 3 Bk = A HLIK 9 Uk 4 5 1032.0 | 0.6751 | 0.700 2 0.(_5998
13124 s B B 2 iz 7 580 eh 4 e 6 50 S L kW L L L
6 3 210.0 | 0.5402 | 0.4157 0.434 6
i SR B A B9 A ST ) A 36 B i B R AT I ; ; 270 Toassz ] 05730 | 035109
[ S84 R NSk 10 P 8 3 221.5 | 0.7628 | 0.556 3 0.478 9
10 =ML O T E A 17RT 9 1 98.2 | 0.4427 | 0.3808 0.285 2

Tab. 10 Travel times of nine cities in Pearl
River Delta Region min
WA | N | Y| Bl | ZRZE | Pl | BRI | B | VLT | 2ERR
J7IH | 0.0 | 89.0] 35.5| 52.3| 56.5| 95.5| 94.0| 66.0| 79.5

I | 89.0 0.01239.5| 63.5/109.0|135.0| 62.0(122.0|228.0

il | 35.5 [239.5| 0.0[106.5| 83.0(117.0(174.0| 74.0| 97.5

#3E|52.3| 63.5[106.5| 0.0| 91.0|163.0| 64.5/107.0(194.0

il | 56.5 [109.0] 83.0[ 91.0| 0.0| 76.5[135.0| 31.0(142.0

R | 95.5 |135.0(117.0{163.0| 76.5] 0.0(210.0| 83.0|172.0

HOM | 94.0 | 62.0(174.0] 64.5[135.0{210.0| 0.0[158.0{266.5

VLI | 66.0 [122.0| 74.0[107.0| 31.0| 83.0({158.0| 0.0[104.0

g1k | 79.5 |228. 0| 97.5(194.0[142.0[172. 0[266.5[104.0| 0.0
A M by B i 3l i 2 Sl 31539 A 3l iy 1) 9 A
XPRT SRR o AT S U g R v L K TN 3
b 3 T A RE S AT SR M Dy T A A T A X gk
SR 2% ST ) 1 A BT 1) 40 55 ) 8 A 4% ik
HAT I R R R LU . PR R IR 11,

11 K=ZAMK I NHEHHEEXNATESE

Tab. 11 Relative accessibility of nine cities in

Pearl River Delta Region

W AT ALER/min | HATES EEEC | A XS ATk
Il 568. 25 0.001 8 1.000 0
gl 1 048. 00 0.001 0 0.542 2
i 927.00 0.001 1 0.6130
K3 841.75 0.001 2 0.675 1
il 724. 00 0.001 4 0.784 9
f7 30z 1052. 00 0.001 0 0.540 2
L 1 164. 00 0.000 9 0.488 2
b} 745. 00 0.001 3 0.762 8
)N 1 283.50 0.000 8 0.442 7

HRAE ) (T A S8 /N X 7= A X AL

3.5 WHITHHmEEETRN

SR & IE J5 1) B 7 A5 780 350000 3% 71 1) 74 H8 AT 0 A
REARAE B AR 5 AR A8 Furness #5213 550 30 7 8] 79 4
oA m . X Q10 AT AL, 5 AT 0 A R
B R 5 B A R O 7 A XA R R YRR 5 X
PLsZM R Y A AT BT /(e Horpr 3k i ] i
AT BB AR B SR S AT B ) A 48 B e R . AR i
10 ] LS BBk = 1 3 X9 A4S 38 7 18] A9 1 47 B T 48
W, ange 13 i,

F13 H=ZFAMX IDEHHITHERIER
Tab. 13 Travel impedance matrix of nine cities in

Pearl River Delta Region

s | M| WO Bkl | ARZE | Rl | BRE | BN | VLT | BER
J=M]0.000 0{0.011 2]0.028 20,019 1]0.017 7|0. 010 5[0. 010 6{0. 015 20.012 6

110,011 2{0.000 0]0. 004 2/0,015 7{0.009 2{0,007 4{0.016 1{0. 008 2|0, 004 4

il ]0.028 210,004 2{0.000 010,009 4{0.012 0]0.008 5[0, 005 70,013 5[0, 010 3

310,019 110,015 7]0.009 4{0.000 0{0.011 0{0,006 1{0.015 5{0.009 3{0. 005 2

frly {0,017 7]0.009 210,012 0{0.011 0{0.000 0]0,013 1/0.007 4{0. 032 3]0.007 0

ki 10,010 5]0.007 4]0.008 5/0,006 1{0.013 1]0.000 0]0.004 8/0.012 010,005 8

EM 10,010 6]0,016 1{0.005 7{0.015 5{0.007 4]0.004 810,000 00,006 3|0, 003 8

JLI7 10,015 2{0.008 2{0.013 5{0,009 3{0.032 3]0, 012 0]0.006 3{0.000 0/0.009 6

B 10,012 6]0, 004 4{0.010 3]0 005 2{0.007 0]0.005 8]0, 003 80,009 6{0. 000 0

I 2 125 1 7= A DX 52 M PR R0 5| XA 5%
i A o AR 20 (100 T DA 5 Hh Bk = M b X 9 A3k
T[] B AT 20 A BE 23R B 4 BUER 14 B .

WA~ 13, g0t 17 waE R B, i
22 AT/ A B MR kR s R 2E /N F 0.1,
T ARG B o B R, AT A5 31 Bk = A i IX 9 AN I
[ £ 15 A7 40 A e 0 R 0 A 40 R TSR 15 R .
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Tab. 14 Travel distribution probability matrix of nine cities in
Pearl River Delta Region
BRI TN RN Bl | ARSE | Pl | BRieE | N | V0T | HER
I 10,000 0]0, 008 1{0.020 8{0. 013 4{0.009 9]0.004 6]0.005 70,007 3]0, 003 6

10,008 6]0.000 0]0.002 4{0,008 5[0.004 0]0,002 5]0.006 70,003 0{0,001 0

Ml 10,020 110,002 2{0.000 010,004 7{0,004 8]0, 002 6{0.002 20. 004 60,002 1

FR3E 10,013 410,008 0{0.004 810,000 0{0.004 3|0.001 9{0,005 90,003 1{0.001 0

Frilr 10,009 7(0.003 6{0,004 810,004 2{0.000 0]0.003 1{0,002 2{0,008 5{0.001 1

Tk 0,004 410,002 2{0.002 60,001 8{0.003 1/0.000 0]0,001 10,002 410,000 7

10,006 110,006 7]0.002 410,006 2{0.002 4]0, 001 2{0.000 00,001 7{0.,000 6

L7 0,008 5[0, 003 3{0.005 50,003 6{0.010 1]0.002 9{0,001 90,000 0{0, 001 5

B 10,004 810,001 2{0.002 910,001 4{0,001 5/0.001 0]0,000 §0.001 8{0. 000 0

F15 2020 FHR=RAMX INMETHT I HEEERNE

Tab. 15 Predicted values of travel distribution matrix of nine

cities in Pearl River Delta Region in 2020 iDN
AT M URYI | B L | ARSE | Pl | BRI | BN LT | B A
N 0| 3177137272 392|1225| 487| 847| 788|1 236|13 830

W | 3177 0| 743|263 52| 459(17 569| 57710 730
o]l 1 2631| 852 22 1

il | 3727 743 O 734| 518| 246| 284| 436| 630| 7317

R5E | 2392| 2 631 734 0| 450| 167| 732| 285| 301| 7691

il | 12250 852| 518| 450 0| 198| 193| 547| 224| 4207

Bt 487|459 246| 167| 198 0 84| 136 124| 1902

O 847\ 1722 284| 732| 193 84 0| 123| 140| 4 126

b | 788 569 436| 285| 547 136| 123 0] 230| 3115

BEPC | 1236] 577| 630| 301| 224| 124| 140| 230 0| 3463

We5 |5 {13 880[10 730| 7 317 |7 691 |4 207 |1 902 | 4 126 | 3 115 3 463 | 56 431

4 45 iE

CI AR A8 1T 9 & 3t A1) PR A 2 2 BF R 1k
FIAIRT KA AL S P 5 o DSk iy 2% 2 MU AT 5 A ]
IBYE 2 A A B A ST DX A R DT A5 B 36 T Y
7 A DA 5 W) DR - R 5 | XA 5 e R

(2) 2 Hh 7 3 T DX 52 i) PR 1 19 o5 o g
T I BT (1 3 B 5 T SR i XA A B
T i B AT 20 A B9 E o CTT E)AY H AT A R
05 30T 19 DX 52 0k PR3 A 5% L T L 3 5 39T (] 9
H AT BT R BCA 56 e rp R AT BT o 80T 3uk i T A
I7] 4 A 75 0T T AT I )AL A B B
AT AN 5 LA AR AT 70 A e B D SR Al T
e M P 3l Tl A9 7 A XA B2 i TR 5 W 5 | XA 5 )
F AR X AT IR A B S0k B AT 20 A AR R AT AR
BT[] 9 AT 20 A AR R AR

(3D HH EE T 30k i P S A S o ) £ 47 ) 5 i
Y A DO JBE B 2R A% 8 149 8] 5 55w LA AR A5 52
R 1R S P (] 2 T A 19 1R A 0 A R L DR oR A%

ST G A S v A AR AT S AL AR T R A b AR
PRI R B AT 20 A A B . 38 H Furness #5581 i)
B BR AT 3 A i 23 AT SR A SR & AT
A A R DR 22 0. 1 1R G B s il i) 220K

(A SCT7 Bl Kby /b 1 B 8] Ja B HS A7
A CAE & A B 03 5 P L H & T Y AT
7 A R AT R ] i AR X TR B S S i —
TR AT G DT 7 0 6 2 4% 0T 9 1 AT 7 A e A
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