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Resear ch Context

Exploratory grant

Interdisciplinary Collaboration
0 Computer Science: Information Integration

0 Social Science: Urban Economics and
Transportation Planning

Participation of government agencies:
ocal, regional, state, and federal

—ocus: Freight flow estimation in a large
metropolitan area




Advisory Group

Experts (12) from state, regional and local
government agencies including:

State of California Department of Transportation

California Senate Office of Research

Southern California Association of Governments
San Bernardino Association of Governments

LA County Metropolitan Transportation Authority
Ports of Long Beach and Los Angeles

Los Angeles International Airport

LA County Economic Development Corporation
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Freight Flow

0 Significant increases of freight flows

0 Truck and air increase faster than GNP:
* Intercity truck ton-miles: 1980 555B—1998 1027B 2x
e Air ton-miles: 1980 4.5B — 1998 13.8B 3x

0 Trucks carry 79% of goods (value B$331 1998)

0 Significant Local Impacts
0 Congestion, Traffic accidents
0 Roadway deterioration
0 Air pollution, Noise
0 Higher Risk: Hazardous materials
0 Spatial restructuring



Regional Freight Flow Estimation

0 Current methods are inadequate

0 Fixed factors based on passenger flows and
truck counts at a few locations

0 Lack of data
* Truck count surveys are expensive
* Private freight transporters data is proprietary

0 Solution: Secondary Sources

0 Reliable sources:
* Census employment data
* Local data: airports, seaports, ...

0 Cost effective
0 Online Sources: Continuous update
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Freight Flow Data Sour ces
(SCAG Region)

Geospatial Data:
0 Census Tracts, TAZs
0 Highway network

Census Transportation Planning Package:
0 Employment data (US)

Regional Science Research Institute:
0 Input-output transaction table (SCAG region)

Airport data (SCAG region)

Interregional Goods Movement Study (SCAG)
Port of Long Beach

Waterborne Commerce of the United States

Intermodal Transportation Management System
(Caltrans)
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Experiment: Screenline Truck CountS
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Estimated

Estimated and Actual Screenline HDT, 24 hour, in PCEs
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P1: A SAS program [0 extract jobs
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(using atrandiation table TT1)

P2 Plug CTPP information o
censustract shapefile and change
Zoning system from census tracts

intersection of CT and TAZ,
alocate proportionately)

Output: 3, = Jobsper TAZS (2) per
indusria Sector ()

SL-3SCAGTA:
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Zsin 19905 i

1717 matix (dollar values)
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Output:flctor of dollar value of output
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- Shipments tons) in & out of
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(using another translation table TT2) Ouput: tons at each airport

output: [iar value of output and

rumber [ jobs by 17 sectors

Po: Caldllate dollar-per-job rato (for all
jobs intdland intra-regionl)

Output: dollar-per-job by 17 sectors

zonez (x

P4: Computetotal output of commoity  in zone!
Zoiventisa e iy netor] ot
4).

%

Output X1, per TAZ (2) per sctor ()

coefficients.

%
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P5: Compuer technical

%
b33

I (CT9) into TAZS (Compute:

using two equations:
Totd Demend D,
Totd Supply O =

58,
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P6: Compute Inter-zond tractions and productions I

(atraction)
(Prochuction)
Output: D3, O per TAZ (2) per sector () (dollars)

Inter-regional

P10; Compute tonnage of Inter-regiond
attractions and productions fo four freight-
carrying sectors.

(dollarsand tons)

to dollar value by zpplying therate of
doller per
LAX airport statistics

Output: dollars of shipments a each
SCAG airport

P13; Convert airborne cargo from wei

short ton calculated from the

gt

P15 compute dollar value and tons

using CFS-1993 sector share for ar.

o
industial wmsh‘/nme(ir.m&d(,
ship,ral)

~dollar per ton by sector by mode
- sector share (%) by mode

it o ot (. s SoAC i

P16 totd import destined to SCAG
and tota export originating in SCAG

by sector for each SCAG arport
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Data Validation

Inter-regional

P29:Computer it ks o el rigtst o
jonof

i ot el yrds iy ey
points) by applying dollar-per-ob ratio.

Output:“virtual” jobs by sector and by mode
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ot
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virtua

Output: true o false for dtavalidity.
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~ percentage of imports destined to
SCAG region

~percentage of exports oiginating
in SCAG region

61 Port Saislics Reportin 1996
B

¥ Port
Total tonsand tota dollar value:

PA7: Caculate dollar-per-ton

Output: dolar-per-ton ratio

52 Walerborne Commerce o the Urited
CUS) detain 1996
Tonnage for foreign and Canacian imports,
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Export = Foreign Export + Canadlian Export + Domestic:
‘Coastwise Shipments-+ Domesic Intemal Shipments.

Output: Import and Export tonnages for 4 industrial
sectors at Port Long Beach and Port LA,

g
Sations into 4 freight-carmying sectors: mining,
durable manufacturing, nor-dur

transportation, communication & wilties (TCU).
Output: tons by sector by mode (ail and truck) ot | - percentage of exports

exch exernd station originatingin SCAG region

(e menufactusing,

P20; Convert sesborne tradea Port Long
Beach and Port LA from tonnage o dollar
valueby applying dollar perton rato.
Output: Imports and exports dollar value:
of shipments by sector a each sea por.

2L tota import destined to SCAG and
tota export ariginating in SCAG by
sector for each SCAG seeport

(dollarsand tons)
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totomage shere calculated in P25,

onrail or highways.

P26 Allocate otal tonnages of goods in and out of
'SCAG region by mode (ral or highway) reporter by
5into each preselected extemna station according

Output: tonnage of freight af each external sttions

from P24 and P26

P27; Caculate tonsof goods in and out o the.
region by sector a each pre-selected external
Sttion on ral or highway according tothe results

Output: tons n and out of the region by sector at
ach exteral stations on ral o higfwys.

P28: Apply dollar-per-ton value for various sector
resulted from P14 0 calcuate the dollz value of
goods shipped in and out of the region at each
external stations on ral o highways

Output: (dollars and tons)

Freight Trip Generation
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e TAZ (awreuam of ifferent secors, considering aso the:
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Freight Trip Distribution
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S1-1: CTTP 1990
S1-2: Census Tracts 2000 Employment data

Arcview shapefiles (number of jobs)
(al of US) By Census tract
By activities
(al of US)
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S1-3:SCAG TAZs 1990
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ArcView Shapefiles

SCAG Region

P1: Aggregate jobs datainto
17 industrial sectors of interest

AW

P2: Transfer CTPP information from census tract (CTs) into TAZs
(compute intersection of CT and TAZ, allocate proportionately)

Output: F; = Jobs per TAZs () per industrial sector (j)

l

year employment in sector j and zone z (X% ):

Output: Xz, per TAZ (z) per sector (j)

P4: Compute total output of commaodity j in zone z given base

Regional Transactions Table
Matrix 515 by 515 (+ import
and export) of dollar value
(SCAG region)

P3: Aggregate into a 17x17 matrix
(+ import and export) transaction table

Select only intra-regional data

Output: x; = dollar value by sector

l

P5: Computer technical coefficients

0 Hlel | 5

P6: Compute Inter-zonal attractions and productions:
Total Demand D% =%, ;X% (Attraction)

Total Supply O =X
Output: D7, O per TAZ (2) per sector (j) (dollars)

i b,;X%  (Production)




Conclusions

General framework for data integration and
processing: Automated Workflow

Estimation from secondary sources:

0 Reliable sources

0 Cost-effective

0 Continuous update (if live sources available)
0 Automatic Validation and Calibration

Current Focus: Freight flow
Interdisciplinary work

Close collaboration with government agencies
(both data producers and planners/users)
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