
Demographic and employment specifications and data sources for past and present years in the San Joaquin Valley
Introduction

This memorandum outlines the demographic and employment data suggested for the San Joaquin Valley Model Improvement Program (MIP).  We begin with a discussion of available residential and employment datasets and their benefits and disadvantages. A suggested classification system for the residential and employment components of land use for use in the region’s transportation models is presented. Finally a very brief description of a database system for querying and maintaining the data is described with an emphasis on the need to plan for future data needs.
Land use, demographic and employment data are a critical component to modern transportation modeling. The exact usage of this data may vary with the model implementation, but simply put, the knowledge of where people live, where they work, and what form those living and working arrangements take both spatially and categorically is necessary for predicting travel patterns.

The eight counties in the San Joaquin Valley currently have independent travel models, and while there are similarities in the land use and demographic data used, there is no single standard. One goal of the MIP is to bring these land use categories into closer alignment with each other and with other modeling efforts that overlap the San Joaquin Valley.

The document was developed under a subcontract to Fehr & Peers, Inc. by Nathaniel E. Roth, and Michael C. McCoy to support the larger consultant team’s work on the MIP.

Parcel based land use for the San Joaquin Valley

Current parcel datasets for the SJV

Each county in the San Joaquin Valley has a distinct parcel dataset with a unique set of attributes and accuracy issues. The counties’ parcel datasets will be described from North to South. Datasets may be available covering some counties in the SJV back to approximately 2000. In general, older date parcel data may be available, but any data from before approximately 2003, appears to have higher error rates. 
In the San Joaquin Valley, only Fresno County has a parcel based record of employment under any classification system. This dataset was developed by Mike Aronson of Dowling Associates, Inc. for Fresno COG’s transportation model and represents the conditions in 2003. This dataset was developed using street address level data from the California Employment Development Department, InfoUSA, and extensive manual verification.

Unless otherwise stated, the data being discussed below was collected in 2010 and reflects the “on-the-ground” parcel record for 2009-2010. The southern six counties of the SJV have been validated against aerial imagery from 2008-2009, with some verification using ground level resources, primarily street view in Google Earth/Google Maps (Note that in most locations the year of street view imagery cannot be controlled).
Accuracy assessments when mentioned are a random sample of 100 parcels from each aggregate land use type described below. These are then independently classified by a technician other than the one that previously reviewed the parcel dataset. A matrix of prior classification (on the Y axis) to checked classification (on the X axis) is then used as the accuracy assessment.  Ideally all polygons should fall along the diagonal of the matrix indicating a perfect match between the prior and checked classification.  When parcel data accuracy is mentioned below, it is the percentage of sampled parcels that were correctly classified originally and as a result fell on the diagonal of the matrix. It is worth noting that many of the land use coding errors in the parcel data sets involve confusion with very similar land uses.
The aggregated land use classification system used in these accuracy assessments is a product of the ongoing Statewide Development of Transportation/ Land Use Planning Tools project funded by the California Department of Transportation. Land uses from each of the county parcel datasets are being crosswalked to the following list of land uses: retail, regional retail, service, office, public/quasi-public, mixed-use, industrial, school, prisons, military, airports, agriculture and open space. Merced County has a simplified structure with retail, service, and office being combined in major and minor commercial categories, therefore their structure will require disaggregation.
The following is a brief status report on individual county data sets.
San Joaquin County Council of Governments (SJCOG) has provided a parcel dataset in the past that lacked any significant attribution other than the APN and acreage. As of January 2011, Kim Anderson at SJCOG has secured a separate dataset from the county assessor that contains land use coding that may be joined to a parcel file in GIS. The exact date for which the data is current is unknown but assumed to be in the second half of 2010. The accuracy of this land use coding has not been evaluated formally. An informal visual review of the data is promising with no obvious errors being immediately visible.
A Stanislaus County parcel dataset came into our possession from alternate sources in January 2011, no accuracy assessment or processing has been completed so far, and we do not have redistribution rights to the data. Stanislaus Council of Governments may be able to request this data directly from the County Assessor’s Office. A rapid review of the data indicates that the quality of land use coding is reasonably good and the classification system is specific enough to differentiate between retail, service, office, institutional, industrial, school, single family, and multi-family land uses. Several of these categories can probably be subdivided further. There is no differentiation between uses on land owned by public and quasi-public ownership beyond the entity owning the land (Federal, State, city, public school, or special district).
Merced County has a parcel dataset maintained by the GIS arm of the Merced County Association of Governments (MCAG). They have been willing to share the parcel dataset as needed for projects sponsored by MCAG. The quality of the parcel dataset for urban residential space is quite good.  The presence of rural residential units is not explicitly coded but might be estimable based on assessment codes that MCAG has made available in the past. There is no differentiation between types of government owned lands, whether schools, administrative buildings, corporation yards or parks. All commercial property is divided into two categories, major and minor commercial.  Within the limits of the classification system, the accuracy of the coding is good with greater than 80% accuracy across the board and many classes having substantially higher rates.

Madera County also has a parcel dataset. In general the land use coding appears to be of reasonable quality though the classification system is challenging to follow. Schools are not cleanly identified. Government building types are not easily differentiated from other government owned lands. Commercial properties are separated into sales, service, recreational, financial, and other. Rural residential lots are difficult to differentiate from other rural properties. 

Fresno County has the most detailed parcel dataset with respect to land use. It has a very detailed classification system and relatively high levels of accuracy (~85% with an aggregated classification system). It does not do a good job with identifying the uses on public and quasi-public lands. The secondary land use field does a good job of identifying residential units on agricultural parcels, and the number of apartments, condominiums, and distinct office complexes is a component of the classification system. Additional parcel datasets from Fresno County for the years 2000 and 2008 are available, though they have not undergone individual validation, and as a result have many of the public/quasi-public parcels unattributed.
Tulare County has a parcel dataset available through the County GIS office. This parcel dataset has a relatively long history with quarterly archives of the GIS data available from 2000 through present. The classification system is an interesting mixture of levels of detail with very some very detailed entries that seem to be subclasses of other types. This is particularly true in service industries. Government office buildings are not clearly separated from other government properties. There is a useful range of residential types ranging from multi-family units through duplex, with estate residential identified in rural areas. 

Kings County’s parcel dataset has an extensive but cumbersome coding system. Many of the land use types are expressed a combination of the type, the type with a single residence, the type with more than one residence, the type with a mobile home, and the type with miscellaneous improvements. For example, there will be multiple “agricultural” codes: agriculture, agriculture with one residence, agriculture with more than one residence, agriculture with mobile home, and so on. Government properties, particularly administrative buildings are not well differentiated. The accuracy appears reasonable, but is challenging to validate. Using an aggregated classification system yielded better than 85% accuracy.

The parcel data for Kern County has a very detailed land use coding system with the exception that public and quasi-public properties are classified only by the type of owning jurisdiction (Federal, State, Incorporated City, Special District, and School). The number of distinct land use categories makes an accuracy assessment impractical, but aggregating to a smaller number of categories (retail, service, office, industrial, and institutional) resulted in better than 90% accuracy.

Land use classification of parcels.

Each county uses a set of land use codes that is nearly unique to itself. This makes creating a unified land use code set challenging. This discussion builds on the use of the assessor’s land use codes as a starting point for a land use classification system, and assumes that this project will not be generating all new land use codes, only reviewing existing ones and editing as needed. The original land use code systems are attached as a separate file.
Several of the land use coding systems are based on the Anderson Classification System.
 The original Anderson paper only describes two primary levels of detail, but several expansions have been done for a level 3. Also included in the attached documentation is a copy of the implementation of an Anderson Level 3 classification system, being used on the ABAG PECAS implementation.

In considering the minimum detail required for effective contemporary travel modeling, the following types of land use emerge as key components. In almost all cases, the county’s land use code can be aggregated to this proposed set.  The most challenging categories to differentiate are retail and service, and in some cases office, when land use codes only include a commercial category without further detail further manual disaggregation may be necessary (Merced County).
Where ever possible, we also recommend maintaining any data fields that can be used to identify the number of dwelling units or square footage of buildings on a parcel. 
Multi-family or Attached Housing (MFA)

Apartment or condominium living areas, multiple-family attached living quarters, duplexes, triplexes, rest and retirement facilities, and group quarters other than prisons.
Single-family Detached (SFD)

A single household on the parcel, multiple households on one parcel fully detached from other units. This may also include accessory units.

Industrial (IND)
Industrial land uses include primary and secondary production, manufacturing, assembly, storage and processing facilities for goods (including agricultural). 
Utility and Infrastructure Space (UT)
This includes land devoted exclusively to the transmission utilities or movement of goods. Included in this are lands owned by utility companies, railroad companies, or rail and road right of ways. This may be considered a subclass of industrial. 
Retail (RET)
Retails land use codes are intended for areas selling direct to consumer products. This includes markets and storefronts with total contiguous areas of less than 50 acres including parking. 

Regional Retail (RRET)
Regional retail includes lands devoted to selling goods to consumers with a large concentration of retailers in a contiguous block larger than 50 acres including parking
Service (SER)
All personal service categories including financial, food, accommodation, entertainment, medical services offices outside of hospitals.
Office (OF)
Office includes insurance, law offices, architectural, engineering offices, accounting and other professional offices.
Public/Quasi-public (PUB)
Public or quasi-public business spaces such as police, and fire stations, hospitals, religious sites, post offices, DMV and social organizations. Polices stations may include small detention facilities.
Schools/Universities (SC)
Educational land uses include child care, K-12 schools, and all post-secondary education
Prisons (PR)
State and Federal prisons as well as county prisons where they are identifiable.
Military (MI)
Military bases and facilities.
Agriculture (AG)
Orchard, vineyard, field crop, grazing and timber intended for sale or harvest.
Open Space (OS)
Recreational or conservation use of land not developed for other purposes. This may include city and regional parks as well as State or Federal Parks.
Mixed Use (MU)
Mixed and multiple simultaneous uses on the land.  This is intended to capture vertical or horizontal mixed use on the same parcel such as apartments over retail. 
Residential Dataset Availability
U.S. Census Bureau Products

In the past, the US Decennial Census (Short Form 3) has been the primary data source for demographic information intended for aggregation to Transportation Analysis Zones (TAZ).  The 2000 Census was the last decennial census for which the Short Form will serve this function. 

The long form has now been replaced by the American Community Survey (ACS). This represents a significant shift in the way data is collected by the US Census Bureau. Instead of a single large decennial data collection effort, a structured sample is being collected each year. These samples are then aggregated as 1, 3, and 5 year aggregations of data with the size of the geography decreasing as the number of aggregated years increases. For example, the 5 year aggregations of data  are released a resolution as fine as the block group, while the 1 year aggregations are only released for areas that exceed 65,000 persons, and 3 years for areas with populations greater than 20,000.  For the state of California in general and the San Joaquin Valley in particular, the geographic boundaries being reported for tracts and block groups have not changed from their 2000 definitions
.

In December of 2010, the first set of data representing 5 years of aggregated data (2005-2009) became publicly available. This represents the first view of the data that will be available from the US Census to identify the demographic properties of fine geographic areas. It is important to note that “All American Community Survey (ACS) data are estimates.”
 A margin of error (MOE) is provided with each estimate. Many of these margins are relatively large when compared to the estimate, with MOEs larger than the estimate not being uncommon in estimates with low representation in the geography.
As of mid-February 2011, the 2005-2009 ACS based PUMS (Public Use Microdata Sample) samples have been made available for use
. The PUMS data consists of two sets of samples, households and population. Included in these sample files are detailed summaries of households, including housing characteristics, demographics and income. In a related file are the residents of these housing units, again with detailed information about age, gender, education and income. All of these samples files have been stripped of individually identifiable data to protect the respondent’s privacy rights.  These provide the building blocks needed for assembling synthetic populations for use in activity based models.  PUMS data is released by PUMA (Public Use Microdata Areas), a U.S. Census defined geography with a minimum of 100,000 residents.
The published release schedule for the 2010 Census data release schedule indicates that census block level data for population and housing units should be available sometime between June and August 2011.
 
Local Datasets

As discussed in the section on parcel datasets several of the parcel datasets for counties can provide approximate numbers of residential units. The suitability of each county dataset differs, with Fresno being the most suitable, and with most county datasets being able to capture urban single family detached units reasonably well. All of the counties in the SJV classify attached single family dwellings in some way, though the specific accuracy of the class has not been evaluated. A challenge in many of the counties will be determining the number of multi-family units on a parcel as some provide a range of units on a parcel (Merced, Kern, Madera) and others have a single class for all apartments and condominiums (Kings, Tulare)
Employment Dataset Availability

Federal Government

Census Transportation Planning package

The Census Transportation Planning Package (CTPP) is a set of special tabulations from U.S. Census and/or the ACS detailing the characteristics of workers at their home, workplace, and their journey to and from work. Because it is designed specifically for transportation analysis, it is a potentially valuable data source. Unfortunately, the next CTPP dataset available at a scale compatible with TAZs at a county level will not be available until sometime in 2012, making it potentially useful for future updates of the models in progress, but unlikely to be of use to the immediate effort.

In the past the U.S. Census Bureau has compiled the CTPP for use in transportation modeling efforts from the decennial census. This will be replicated based on the ACS with a dataset based on the five year span 2006-2010 being available sometime in 2012. March through April 2011, MPOs will have the opportunity to delineate their TAZs for inclusion in the 2012 release of the CTPP
.  

 The CTPP produced based on the 2000 Census remains available and potentially useful.

Longitudinal Employer-Household Dynamics

The Longitudinal Employer-Household Dynamics (LEHD) program within the U.S. Census Bureau brings together ES-202, State unemployment insurance, and U.S. Census Bureau census and survey data. The product is a synthetic dataset that protects personal privacy while producing data on employment at the worksite, homesite and journey-to-work. This dataset is synthetic and must be used with caution following a careful review. 

The LEHD dataset is currently available for download for the years 2002-2008 as the On The Map 4 dataset. This dataset is distributed by the U.S. Census Bureau and developed in cooperation with researchers from Cornell University
. On the Map 5 was officially released in December of 2010 for viewing online with the raw data intended for release in the first two months of 2011
. 

The raw OnTheMap4 data is available by year 2000 census block geographies and classified by the number of employees in the twenty top level NAICS sectors. The dataset is distributed as three components: origin-destination, with a classification of earnings, and a reduced set of industry classes, residential area characteristics with NAICS 2 digit sectors and employee ages, and work area characteristics with worker ages, earnings and NAICS 2 digit sectors. 

While this dataset is promising, there are several important caveats. This dataset does not include representation of Federal Government employees, civilian or military. It also does not include any employees within the state that are not covered by state unemployment insurance. This means that self-employed or informally employed workers are not represented. Another important point to recognize is that this is a synthetic dataset. The dataset is heavily processed, and as a result employment and residential locations may not be represented in the exact census block that they actually exist in. Our observation has been that it is not uncommon to see employment that clearly should be in one block represented in an adjacent block, it is also not unusual to see the majority of the employment for a large campus represented in a single block.
State of California 
Employment Development Department
The California Employment Development Department (EDD) is custodian of several datasets that may be of use. Both the official employment estimates
 and the quarterly census of employment and wages (QCEW)
 provide employment estimates or data at a county or in some cases Metropolitan Statistical Area (MSA) level.  

The QCEW provides data that is submitted to the Bureau of Labor Statistics as the ES-202 submission and that serves as input to the LEHD synthetic dataset referenced above. Because of both datasets come from the same EDD dataset common origin of the data, both suffer from the same shortcomings, lacking representation of Federal and informal employment. As available for download from the EDD, the data is available summarized to individual counties at the most spatially disaggregate level. The data is available with annual summaries from 1990 and quarterly summaries from 2000 to present by NAICS categories. At some levels of disaggregation by NAICS code, employment totals begin to be suppressed for privacy protection reasons.  In some cases, these suppressions seem unnecessary as higher level categories may be suppressed while lower level ones are not. 

The official employment estimates contain employment by industry, available at the State, County or MSA levels and include estimates of informal and Federal employment. These data, while including employment categories that are omitted from the QCEW, are not as conveniently coded in their raw form for use with other data classified by NAICS code, but can be crosswalked in an automated fashion.
To prepare the QCEW and ES-202 datasets, the EDD maintains a very detailed dataset of employment locations based on state unemployment insurance filings by street address. This dataset is rarely accessible due to stated privacy concerns. Some jurisdictions have succeeded in obtaining this data for use in modeling efforts, notably San Diego Association of Governments and the 2003 parcel based employment data developed for Fresno COG by Mike Aronson at Dowling & Associates. According to Mike Aronson, the data is a valuable contribution to a parcel based employment record, but not one that can be relied upon without substantial checking. 
This detailed employment dataset is also available from EDD aggregated to either census or other specified (possibly TAZ) geographies for a fee to cover the cost of production. These aggregations are covered by a set of suppression rules that redact a noticeable portion of the data when aggregated to census tracts (based on a sample dataset I received covering Fresno County).  Several jurisdictions have purchased the data at zip code or city level geographies for use in their modeling efforts, Stanislaus being the primary example in the San Joaquin Valley. 

California Schools Data

The State of California maintains datasets that provide the number of enrolled students in public K-12 schools
, and for state funded community colleges and universities. Private schools need to be identified and verified independently.
Similar data can be obtained on prison populations in State facilities
, county facilities require independent data collection.

Commercial datasets

Several companies compile and market datasets on employment. The two most referenced companies in this field are InfoUSA
 and D&B (previously Dunn & Bradstreet)
 who maintain current business lists for sales and marketing purposes. These datasets are purchasable, and available by street address classified by number of employees, NAICS code, and in some cases other attributes like business expenditures, square footage and sales volume. Like many other employment datasets these have their advantages and disadvantages. They are designed for marketing purposes and do not cover businesses with more limited marketing potential thoroughly. As a result, many large institutional (government, schools, hospitals, prisons, etc.) sites are not fully represented. 
Land use classification

By necessity, information about the land uses will be built, maintained and used at different resolutions. Where possible, we encourage the creation and collection of this data at a parcel scale, and if not at a parcel scale, the smallest appropriate unit. These can then be aggregated upwards to TAZ easily. The opposite direction, moving from a larger geography (TAZ, block group, or block) also known as disaggregation, is a challenging process in which assumptions must be made regarding how a total or average for a large area should be applied to a smaller one.

As a general rule, information originating with the US Census Bureau will need some form of processing. In many cases, it may be possible to combine block groups with neighboring block groups to produce TAZs that have the simplest relationship, aggregation, with the original block groups. In other cases, it may be necessary to disaggregate block group data to a smaller geography such as parcels. In these situations, the assumptions made and techniques used will need to be well reasoned and documented.
Residential

Density
Residential density is widely acknowledged as a contributing factor to resident’s travel behavior. It also is a key component to the urban form, determining the number of dwelling units per unit area, and creating constraints on the building form. 

Residential density is frequently measured in two forms: gross or net density. Net density is the specific amount of space occupied by the dwelling units exclusive of infrastructure that supports the dwelling unit (e.g. surface streets are not included in the density calculation). Gross density includes the local infrastructure supporting the neighborhood.  Simply put, net density is a measure of the individual unit’s consumption of space, and gross density measures the units share of a total area with its public spaces included.
For land use modeling, gross densities are the better representation of the total space consumption by a land use, though this can be complicated through attempts to project future land uses into an existing or hypothetical parcel structure.

During the San Joaquin Valley Blueprint, the residential densities chosen by each county varied greatly, but generally fell into the broad categories outlined in Table 1. These serve as a useful structure for classifying gross residential density in the San Joaquin Valley.  A suggested density classification system for the SJV is presented in Table 2 that shifts the boundary between categories 4 and 5 to a 1 acre limit to better match data available on housing units from the U.S. Census PUMS datasets (Field: ACRES) and a similar field present in the 2000 SF3. Unfortunately, the ACRES field is not present in the ACS data. The units in structure field are present in all of the datasets, PUMS, 2000 Census and ACS (Table 3) with only minor difference in usage for the PUMS data, where it is called BLDSZ. Operationally, we suggest making the density ranges inclusive of the upper end of the range, but exclusive of the lower.  For example a neighborhood with a gross density of exactly 10 du/acre would fall into category 3. 
Table 1: San Joaquin Valley Blueprint aggregated land use density classes.

	Category
	Name
	Density Range (Gross)
	Description

	1
	High Density Residential
	>20 du/acre
	Largely apartments and condominiums

	2
	Medium Density Residential
	>10-20 du/acre
	Duplexes, triplexes, zero-lot line development, or very dense single family dwellings (mostly older neighborhoods, or possibly New Urbanist, or neo-traditional developments)

	3
	Low Density Residential
	>2-10 du/acre
	The common single family detached subdivision density range

	4
	Exurban Growth
	>0.5-2 du/acre (.5 -2 acres/unit)
	Large lot residential, generally found near the urban edge or in large lot subdivisions

	5
	Rural Estates
	< 0.5 du/acre (>2 acres/unit)
	Individual residential houses on large lots, frequently classified as agricultural.


Table 2: Suggested San Joaquin Valley land use density classes.

	Category
	Name
	Density Range (Gross)
	Description

	1
	High Density Residential
	>20 du/acre
	Largely apartments and condominiums

	2
	Medium Density Residential
	10-20 du/acre
	Duplexes, triplexes, zero-lot line development, or very dense single family dwellings (mostly older neighborhoods, or possibly New Urbanist, or neo-traditional developments)

	3
	Low Density Residential
	10-2 du/acre
	The common single family detached subdivision density range

	4
	Exurban Growth
	2-1 du/acre (.5 -1 acres/unit)
	Large lot residential, generally found near the urban edge or in large lot subdivisions

	5
	Rural Estates
	< 1 du/acre (>1 acres/unit)
	Individual residential houses on large lots, frequently classified as agricultural.


Table 3: Units in Structure
	B25024
	 
	 
	UNITS IN STRUCTURE

	B25024
	 
	 
	Universe:  Housing units

	B25024
	1
	B25024001
	Total:

	B25024
	2
	B25024002
	1, detached

	B25024
	3
	B25024003
	1, attached

	B25024
	4
	B25024004
	2

	B25024
	5
	B25024005
	3 or 4

	B25024
	6
	B25024006
	5 to 9

	B25024
	7
	B25024007
	10 to 19

	B25024
	8
	B25024008
	20 to 49

	B25024
	9
	B25024009
	50 or more

	B25024
	10
	B25024010
	Mobile home

	B25024
	11
	B25024011
	Boat, RV, van, etc.


The CalSIIM model bases its residential land use categories on the data directly extractable from U.S. Census Bureau data published in the Short Form 3 and in the PUMS datasets. It also divides housing units along an economy/luxury divide that is determined individually in each PUMA. The CalSIIM residential land use types can be crosswalked to the proposed density system with minimal assumptions needed to separate single family attached units and multi-family units prior to a CalSIIM run. Following the run, explicit densities will be available for crosswalking.
Household Income
Household income is also a contributing factor to the frequency and type of trip taken by the household.  This is a determining factor in vehicle ownership and the availability of household funds for recreational purposes. Mike Aronson, from Dowling Associates, has suggested that in the San Joaquin Valley, vehicle ownership may not demonstrate a clean relationship to household income because of the lack of alternative modes of transport and the need to travel to work locations. Observations indicate that many work trips in the rural, agricultural areas of the SJV are taken in HOV 2, 3 and 4+ categories. Adequate survey data is not available to verify this but caution should be used in making the SOV assumptions often associated with rural livelihoods.  
The U.S. Census (2000 Census or 5 Year ACS datasets) is likely to be the primary source of household income information. Use of the 2000 Census is well established, however the ACS is newer and is described here as a data source. All of the fields described for the ACS have a close analog in the 2000 Census. The 5 Year (2004-2009) ACS data presents median household income in Table B25119 Field 1 as 2009 inflation adjusted dollars), and Table B19001 provides counts of households 2009 inflation adjusted income for the previous 12 months by 16 income classes, (Table 4).  Table B19019 has median income by household size.   The suggested income classes are specified as 5 categories. The first one represents the incomes for which the regional average household size of approximately 3 people would be below the federal poverty level($18,310/per year
). Category 2 fills in the space between Category 1 and 3. Three represents the range of median household incomes in the SJV. Category 4 covers incomes up to $100,000 annually, and Category 5 households with incomes above $100,000 annually.
Table 4: 5 Year ACS household income categories with suggested classification 

	B19001
	 
	 
	HOUSEHOLD INCOME IN THE PAST 12 MONTHS (IN 2009 INFLATION-ADJUSTED DOLLARS)
	Suggested Income Classes

	B19001
	 
	 
	Universe:  Households
	

	B19001
	1
	B19001001
	Total:
	

	B19001
	2
	B19001002
	Less than $10,000
	1

	B19001
	3
	B19001003
	$10,000 to $14,999
	1

	B19001
	4
	B19001004
	$15,000 to $19,999
	1

	B19001
	5
	B19001005
	$20,000 to $24,999
	2

	B19001
	6
	B19001006
	$25,000 to $29,999
	2

	B19001
	7
	B19001007
	$30,000 to $34,999
	2

	B19001
	8
	B19001008
	$35,000 to $39,999
	2

	B19001
	9
	B19001009
	$40,000 to $44,999
	3

	B19001
	10
	B19001010
	$45,000 to $49,999
	3

	B19001
	11
	B19001011
	$50,000 to $59,999
	3

	B19001
	12
	B19001012
	$60,000 to $74,999
	4

	B19001
	13
	B19001013
	$75,000 to $99,999
	4

	B19001
	14
	B19001014
	$100,000 to $124,999
	5

	B19001
	15
	B19001015
	$125,000 to $149,999
	5

	B19001
	16
	B19001016
	$150,000 to $199,999
	5

	B19001
	17
	B19001017
	$200,000 or more
	5


According to the U.S. Census Bureau 2005-2009 ACS dataset the counties in the SJV have the following median household incomes (2009 inflation adjusted dollars),( Table 5).

Table 5: Median household income by county
.

	County
	Median  Household Income

	San Joaquin
	$ 54,540

	Stanislaus
	$ 51,529

	Merced
	$ 43,848

	Madera
	$ 46,083

	Fresno
	$ 46,230

	Tulare
	$ 43,164

	Kings
	$ 46,595

	Kern
	$ 46,216


Household Size: ACS (Field B025010001: Average Household Size)
Household size also determines the number and type of trips made by members of the household.
The 2005-2009 ACS presents two types of household size measures. The first is Table B25010 with average household sizes by block group, and the second is represented by Table B25009 with the number of housing units with a specified set of household sizes by tenure (Table 6). There is no table in the ACS that presents simply the number of units by household size. For simplicity, we are suggesting that the household size classes presented by the U.S. Census be used to represent household size.

Table 6: Housing unit counts by household size

	B25009
	 
	 
	TENURE BY HOUSEHOLD SIZE
	Suggested Class

	B25009
	 
	 
	Universe:  Occupied housing units
	

	B25009
	1
	B25009001
	Total:
	

	B25009
	2
	B25009002
	Owner occupied:
	

	B25009
	3
	B25009003
	1-person household
	1

	B25009
	4
	B25009004
	2-person household
	2

	B25009
	5
	B25009005
	3-person household
	3

	B25009
	6
	B25009006
	4-person household
	4

	B25009
	7
	B25009007
	5-person household
	5

	B25009
	8
	B25009008
	6-person household
	6

	B25009
	9
	B25009009
	7-or-more person household
	7

	B25009
	10
	B25009010
	Renter occupied:
	

	B25009
	11
	B25009011
	1-person household
	1

	B25009
	12
	B25009012
	2-person household
	2

	B25009
	13
	B25009013
	3-person household
	3

	B25009
	14
	B25009014
	4-person household
	4

	B25009
	15
	B25009015
	5-person household
	5

	B25009
	16
	B25009016
	6-person household
	6

	B25009
	17
	B25009017
	7-or-more person household
	7


Household by Age of Householder

The age of household is also being suggested as an indicator of the travel patterns demonstrated by a housing unit.  In this case, we recommend classifying the housing unit by age of householder into the following categories: Under 25 years (emancipated youth, college age, and workforce entry), 25-44 years (workforce and primary child rearing), 45-65 years (workforce with lesser child rearing), 65+ Senior. Like household size there does not appear to be a table in the ACS containing only counts of households by age of householder, though the data can be accessed through aggregating table B25007 (Table 7).
Table 7: Age of householder with suggested classification

	B25007
	 
	 
	TENURE BY AGE OF HOUSEHOLDER
	Suggested classification

	B25007
	 
	 
	Universe:  Occupied housing units
	

	B25007
	1
	B25007001
	Total:
	

	B25007
	2
	B25007002
	Owner occupied:
	

	B25007
	3
	B25007003
	Householder 15 to 24 years
	1

	B25007
	4
	B25007004
	Householder 25 to 34 years
	2

	B25007
	5
	B25007005
	Householder 35 to 44 years
	2

	B25007
	6
	B25007006
	Householder 45 to 54 years
	3

	B25007
	7
	B25007007
	Householder 55 to 59 years
	3

	B25007
	8
	B25007008
	Householder 60 to 64 years
	3

	B25007
	9
	B25007009
	Householder 65 to 74 years
	4

	B25007
	10
	B25007010
	Householder 75 to 84 years
	4

	B25007
	11
	B25007011
	Householder 85 years and over
	4

	B25007
	12
	B25007012
	Renter occupied:
	

	B25007
	13
	B25007013
	Householder 15 to 24 years
	1

	B25007
	14
	B25007014
	Householder 25 to 34 years
	2

	B25007
	15
	B25007015
	Householder 35 to 44 years
	2

	B25007
	16
	B25007016
	Householder 45 to 54 years
	3

	B25007
	17
	B25007017
	Householder 55 to 59 years
	3

	B25007
	18
	B25007018
	Householder 60 to 64 years
	3

	B25007
	19
	B25007019
	Householder 65 to 74 years
	4

	B25007
	20
	B25007020
	Householder 75 to 84 years
	4

	B25007
	21
	B25007021
	Householder 85 years and over
	4


It has also been suggested that travel behavior in households with householders 65+ may be influenced by the number of residents. In this case table B25116 (Table 8), Tenure by household size by age of householder may allow the separation of households with householders 65+ by size of household. However, this table does not support the finer separation of lower age groups.
Table 8: Household size by age of householder.

	B25116
	 
	 
	TENURE BY HOUSEHOLD SIZE BY AGE OF HOUSEHOLDER

	B25116
	 
	 
	Universe:  Occupied housing units

	B25116
	1
	B25116001
	Total:

	B25116
	2
	B25116002
	Owner occupied:

	B25116
	3
	B25116003
	1-person household:

	B25116
	4
	B25116004
	Householder 15 to 54 years

	B25116
	5
	B25116005
	Householder 55 to 64 years

	B25116
	6
	B25116006
	Householder 65 to 74 years

	B25116
	7
	B25116007
	Householder 75 years and over

	B25116
	8
	B25116008
	2-or-more person household:

	B25116
	9
	B25116009
	Householder 15 to 54 years

	B25116
	10
	B25116010
	Householder 55 to 64 years

	B25116
	11
	B25116011
	Householder 65 to 74 years

	B25116
	12
	B25116012
	Householder 75 years and over

	B25116
	13
	B25116013
	Renter occupied:

	B25116
	14
	B25116014
	1-person household:

	B25116
	15
	B25116015
	Householder 15 to 54 years

	B25116
	16
	B25116016
	Householder 55 to 64 years

	B25116
	17
	B25116017
	Householder 65 to 74 years

	B25116
	18
	B25116018
	Householder 75 years and over

	B25116
	19
	B25116019
	2-or-more person household:

	B25116
	20
	B25116020
	Householder 15 to 54 years

	B25116
	21
	B25116021
	Householder 55 to 64 years

	B25116
	22
	B25116022
	Householder 65 to 74 years

	B25116
	23
	B25116023
	Householder 75 years and over


Employment

The MIP Consultant team has decided that the 2 digit NAICS (North American Industry Classification System) codes (Table 9) are an appropriate level of specificity for tracking employment within the San Joaquin Valley, preferably at a parcel level. The LEHD datasets provide block level data in this classification, the detailed datasets from the EDD and most of the commercial vendors can provide NAICS coding of at least this level of detail within their datasets with street addresses

For detailed, and in particular, parcel based activity based modeling, sector 72 has been identified as a sector that may benefit from further disaggregation into classes 721 (Accommodation) and 722 (Food Services). Where data allows, a disaggregation to the separate Accommodation from Food Services categories is suggested, particularly in counties where activity based models are being implemented.
As always, disaggregating any aggregate dataset such as the LEHD, and to some extent the street address datasets to parcels is not a trivial exercise.  Some automated processed may assist with the disaggregation, but manual review and fastidious documentation is always required.
The 2 digit NAICS sectors are presented in Table 9
:

	Sector Number
	Sector 

Name
	Description

	11
	Agriculture, Forestry, Fishing and Hunting
	The Agriculture, Forestry, Fishing and Hunting sector comprises establishments primarily engaged in growing crops, raising animals, harvesting timber, and harvesting fish and other animals from a farm, ranch, or their natural habitats.

	21
	Mining, Quarrying, and Oil and Gas Extraction
	The Mining, Quarrying, and Oil and Gas Extraction sector comprises establishments that extract naturally occurring mineral solids, such as coal and ores; liquid minerals, such as crude petroleum; and gases, such as natural gas. The term mining is used in the broad sense to include quarrying, well operations, beneficiating (e.g., crushing, screening, washing, and flotation), and other preparation customarily performed at the mine site, or as a part of mining activity.

	22
	Utilities
	The Utilities sector comprises establishments engaged in the provision of the following utility services: electric power, natural gas, steam supply, water supply, and sewage removal. Within this sector, the specific activities associated with the utility services provided vary by utility: electric power includes generation, transmission, and distribution; natural gas includes distribution; steam supply includes provision and/or distribution; water supply includes treatment and distribution; and sewage removal includes collection, treatment, and disposal of waste through sewer systems and sewage treatment facilities.

	23
	Construction
	The construction sector comprises establishments primarily engaged in the construction of buildings or engineering projects (e.g., highways and utility systems). Establishments primarily engaged in the preparation of sites for new construction and establishments primarily engaged in subdividing land for sale as building sites also are included in this sector

	31-33
	Manufacturing
	The Manufacturing sector comprises establishments engaged in the mechanical, physical, or chemical transformation of materials, substances, or components into new products. The assembling of component parts of manufactured products is considered manufacturing, except in cases where the activity is appropriately classified in Sector 23, Construction.

	42
	Wholesale Trade
	The Wholesale Trade sector comprises establishments engaged in wholesaling merchandise, generally without transformation, and rendering services incidental to the sale of merchandise. The merchandise described in this sector includes the outputs of agriculture, mining, manufacturing, and certain information industries, such as publishing.

	44-45
	Retail Trade
	The Retail Trade sector comprises establishments engaged in retailing merchandise, generally without transformation, and rendering services incidental to the sale of merchandise.

	48-49
	Transportation and Warehousing
	The Transportation and Warehousing sector includes industries providing transportation of passengers and cargo, warehousing and storage for goods, scenic and sightseeing transportation, and support activities related to modes of transportation. Establishments in these industries use transportation equipment or transportation related facilities as a productive asset. The type of equipment depends on the mode of transportation. The modes of transportation are air, rail, water, road, and pipeline.

	51
	Information
	The Information sector comprises establishments engaged in the following processes: (a) producing and distributing information and cultural products, (b) providing the means to transmit or distribute these products as well as data or communications, and (c) processing data.

	52
	Finance and Insurance
	The Finance and Insurance sector comprises establishments primarily engaged in financial transactions (transactions involving the creation, liquidation, or change in ownership of financial assets) and/or in facilitating financial transactions.

	53
	Real Estate and Rental and Leasing
	The Real Estate and Rental and Leasing sector comprises establishments primarily engaged in renting, leasing, or otherwise allowing the use of tangible or intangible assets, and establishments providing related services. The major portion of this sector comprises establishments that rent, lease, or otherwise allow the use of their own assets by others. The assets may be tangible, as is the case of real estate and equipment, or intangible, as is the case with patents and trademarks.

	54
	Professional, Scientific and Technical Services
	The Professional, Scientific, and Technical Services sector comprises establishments that specialize in performing professional, scientific, and technical activities for others. These activities require a high degree of expertise and training. The establishments in this sector specialize according to expertise and provide these services to clients in a variety of industries and, in some cases, to households. Activities performed include: legal advice and representation; accounting, bookkeeping, and payroll services; architectural, engineering, and specialized design services; computer services; consulting services; research services; advertising services; photographic services; translation and interpretation services; veterinary services; and other professional, scientific, and technical services.

	55
	Management of Companies and Enterprises
	The Management of Companies and Enterprises sector comprises (1) establishments that hold the securities of (or other equity interests in) companies and enterprises for the purpose of owning a controlling interest or influencing management decisions or (2) establishments (except government establishments) that administer, oversee, and manage establishments of the company or enterprise and that normally undertake the strategic or organizational planning and decision making role of the company or enterprise. Establishments that administer, oversee, and manage may hold the securities of the company or enterprise.

	56
	Administrative and Support and Waste Management and Remediation Services
	The Administrative and Support and Waste Management and Remediation Services sector comprises establishments performing routine support activities for the day-to-day operations of other organizations. These essential activities are often undertaken in-house by establishments in many sectors of the economy. The establishments in this sector specialize in one or more of these support activities and provide these services to clients in a variety of industries and, in some cases, to households. Activities performed include: office administration, hiring and placing of personnel, document preparation and similar clerical services, solicitation, collection, security and surveillance services, cleaning, and waste disposal services.

	61
	Educational Services
	The Educational Services sector comprises establishments that provide instruction and training in a wide variety of subjects. This instruction and training is provided by specialized establishments, such as schools, colleges, universities, and training centers. These establishments may be privately owned and operated for profit or not for profit, or they may be publicly owned and operated. They may also offer food and/or accommodation services to their students.

	62
	Health Care and Social Assistance
	The Health Care and Social Assistance sector comprises establishments providing health care and social assistance for individuals. The sector includes both health care and social assistance because it is sometimes difficult to distinguish between the boundaries of these two activities. The industries in this sector are arranged on a continuum starting with those establishments providing medical care exclusively, continuing with those providing health care and social assistance, and finally finishing with those providing only social assistance. The services provided by establishments in this sector are delivered by trained professionals. All industries in the sector share this commonality of process, namely, labor inputs of health practitioners or social workers with the requisite expertise. Many of the industries in the sector are defined based on the educational degree held by the practitioners included in the industry.

	71
	Arts, Entertainment, and Recreation
	The Arts, Entertainment, and Recreation sector includes a wide range of establishments that operate facilities or provide services to meet varied cultural, entertainment, and recreational interests of their patrons. This sector comprises (1) establishments that are involved in producing, promoting, or participating in live performances, events, or exhibits intended for public viewing; (2) establishments that preserve and exhibit objects and sites of historical, cultural, or educational interest; and (3) establishments that operate facilities or provide services that enable patrons to participate in recreational activities or pursue amusement, hobby, and leisure-time interests.

	72
	Accommodation and Food Services
	The Accommodation and Food Services sector comprises establishments providing customers with lodging and/or preparing meals, snacks, and beverages for immediate consumption. The sector includes both accommodation and food services establishments because the two activities are often combined at the same establishment.

	721
	Accommodation
	Industries in the Accommodation subsector provide lodging or short-term accommodations for travelers, vacationers, and others. There is a wide range of establishments in these industries. Some provide lodging only; while others provide meals, laundry services, and recreational facilities, as well as lodging. Lodging establishments are classified in this subsector even if the provision of complementary services generates more revenue. The types of complementary services provided vary from establishment to establishment.

	722
	Food Services
	Industries in the Food Services and Drinking Places subsector prepare meals, snacks, and beverages to customer order for immediate on-premises and off-premises consumption. There is a wide range of establishments in these industries. Some provide food and drink only; while others provide various combinations of seating space, waiter/waitress services and incidental amenities, such as limited entertainment. The industries in the subsector are grouped based on the type and level of services provided. The industry groups are full-service restaurants; limited-service eating places; special food services, such as food service contractors, caterers, and mobile food services; and drinking places.

	81
	Other Services (except Public Administration)
	The Other Services (except Public Administration) sector comprises establishments engaged in providing services not specifically provided for elsewhere in the classification system. Establishments in this sector are primarily engaged in activities, such as equipment and machinery repairing, promoting or administering religious activities, grantmaking, advocacy, and providing dry cleaning and laundry services, personal care services, death care services, pet care services, photofinishing services, temporary parking services, and dating services.

	92
	Public Administration
	The Public Administration sector consists of establishments of federal, state, and local government agencies that administer, oversee, and manage public programs and have executive, legislative, or judicial authority over other institutions within a given area. These agencies also set policy, create laws, adjudicate civil and criminal legal cases, provide for public safety and for national defense. In general, government establishments in the Public Administration sector oversee governmental programs and activities that are not performed by private establishments. Establishments in this sector typically are engaged in the organization and financing of the production of public goods and services, most of which are provided for free or at prices that are not economically significant.


References to other modeling efforts

CalSIIM (California PECAS)
CalSIIM, also known as the California PECAS (Production, Exchange, and Consumption Allocation System) uses both industry and occupations for classifying workers. The industry classification being used within PECAS aggregates up to the 2 digit NAICS codes.  

Space type development for non-residential uses is designed to be flexible with the market determining appropriate densities that are specific to each area in the state.
Residential land uses are defined along several axes. Household categories are the intersection of income and household size, with senior (age 65+) households explicitly identified (Table 10).

Table 10: CalSIIM Household Categories.

	PECAS Household Category
(by household income and size)
	

	up to 15 income all senior
	up to 15 income 3 or 4 persons

	15 to 50 income all senior
	15 to 50 income 3 or 4 persons

	50 to 100 income all senior
	50 to 100 income 3 or 4 persons

	100 or more income all senior
	100 to 150 income 3 or 4 persons

	up to 15 income 1 person
	150 or more income 3 or 4 persons

	15 to 50 income 1 person
	up to 15 income 5 or more persons

	50 to 100 income 1 person
	15 to 50 income 5 or more persons

	100 or more income 1 person
	50 to 100 income 5 or more persons

	up to 15 income 2 persons
	100 to 150 income 5 or more persons

	15 to 50 income 2 persons
	150 or more income 5 or more persons

	50 to 100 income 2 persons
	

	100 to 150 income 2 persons
	

	150 or more income 2 persons
	


These household categories can then be placed spatially into different residential land use types defined by their space consumption, built form, and investment level (economy or luxury)(Table 11).
Table 11: CalSIIM residential space types

	PECAS Residential Space Category
	PUMS bldgsz
	PUMS acres
	SF3 urban
	ELEVATOR

	rural lux residential
	SFD (code '02')
	10 acres or more (code '03')
	no
	no

	rural econ residential
	SFD (code '02') or moble home (code '01') or van-like (code '10') 
	10 acres or more (code '03')
	no
	no

	acreage lux residential
	SFD (code '02')
	1 to 9.99 acres (code '02')
	yes or no
	no

	acreage econ residential
	SFD (code '02') or moble home (code '01') or van-like (code '10') 
	1 to 9.99 acres (code '02')
	yes or no
	no

	SFD lux residential
	SFD (code '02')
	less than 1 acres (code '01')
	yes or no
	no

	SFD econ residential
	SFD (code '02')
	less than 1 acres (code '01')
	yes or no
	no

	joined lux residential
	SFA (code '03') or MultiUnit up to 4 Units (codes '04' or '05')
	all
	yes
	no

	joined econ residential
	SFA (code '03') or MultiUnit up to 4 Units (codes '04' or '05')
	all
	yes
	no

	lowrise lux residential
	MultiUnit 5 or more Units (codes '06' to '09')
	n/a
	yes
	no

	lowrise econ residential
	MultiUnit 5 or more Units (codes '06' to '09')
	n/a
	yes
	no

	highrise lux residential
	MultiUnit 5 or more Units (codes '06' to '09')
	n/a
	yes
	yes

	highrise econ residential
	MultiUnit 5 or more Units (codes '06' to '09')
	n/a
	yes
	yes

	urban MH residential
	Moble Home (code '01') or van-like (code '10') 
	less than 1 acres (code '01')
	yes
	no

	GQ/SRO residential
	n/a
	all
	n/a
	n/a


California Statewide Travel demand Model (CSTDM) and San Joaquin Valley Inter-regional Travel Model (SJVITM)

The CSTDM and SJVITM are intended to share a similar structure. Household information is pulled from a full synthetic population of the state with each household being assigned to a TAZ, and having a majority of the characteristics available in the PUMS data ready for use in the model.  Any TAZ level summaries of household information are generated through querying this database. 

Employment is classified using both industry and occupation. The occupation totals are generated through the creation of a synthetic employment dataset based on industry control totals for each TAZ. 

Some level of disaggregation/reaggregation of employment categories may be necessary in translating inputs and outputs from the CSTDM to and from MIP related products.

The industry classification system is an aggregation of the 2 digit NAICS codes suggested for use in the MIP (Table 12).

Table 12: CSTDM aggregation of NAICS classification codes.

	NAICS
	Description
	CTPP Aggregation
	CSTDM Activity

	11
	Agriculture, Forestry, Fishing and Hunting
	Ag_Mining

 
	Primary and Secondary

	21
	Mining, Quarrying, and Oil and Gas Extraction  
	
	

	23
	Manufacturing
	Construction
	

	31-33
	Construction
	Manufacturing
	

	42
	Wholesale Trade
	Wholesale
	Wholesale

	22
	Utilities
	Trans / Util.
 
	Transportation  and utilities

	48-49
	Transportation and Warehousing
	
	

	44-45
	Retail Trade
	Retail
	Retail

	51
	Information
	Information
	Office

	52
	Finance and Insurance
	FIRE
	

	53
	Real Estate and Rental and Leasing
	
	

	54
	Professional, Scientific, and Technical Services
	Prof Sci, Admin

 
	

	55
	Management of Companies and Enterprises
	
	

	56
	Administrative and Support and Waste Management and Remediation Services
	
	

	92
	Public Administration
	Government
	

	61
	Educational Services
	Edu / Health
	Education and health

	62
	Health Care and Social Assistance
	
	

	71
	Arts, Entertainment, and Recreation
	Arts/Rec/Accom/Food
	Leisure and hospitality

	72
	Accommodation and Food Services
	
	

	81
	Other Services (except Public Administration)
	Other Service
	Other Service

	xx
	Military employment, all industries
	Armed Forces
	Military


San Joaquin Valley Blueprint

The land uses both residential and employment as used in the San Joaquin Valley Blueprint varied greatly from county to county. The counties were given a great deal of latitude to define land uses as locally appropriate. In almost all cases, this included a local interpretation of residential density values. Only Fresno COG chose to reinterpret employment types. 

UPlan, a simple land use projection tool was employed in all eight counties in the SJV. This model uses simple demographics to predict the likely total amount of acreage needed by a defined set of residential and employment land use types and then allocates them in space based on a set of rules that define where each type of land use is permitted and spatially defined weights (or utilities) that determine the spatial preference for locations.

Residential land uses are defined entirely by gross density, though it is possible to “overload” land use types with other criteria such as “retirement housing” these play no role in the location choice, and only become significant in post-processing results. Employment types are defined by a square footage per employee and a floor area ratio (FAR) specific to each land use type being modeled.

In the San Joaquin Valley none of the counties except Fresno did any subsetting of commercial employment below a high and low density commercial, with low density commercial being largely retail and walk in service space, and high density commercial being office buildings. 
Fresno COG generated a substantially more complex model run to represent their desired future. This model included an improved accounting of redevelopment, infill, and mixed use, with a much wider range of housing and employment types (though still not explicitly separated into retail, service, office, etc.).

Because of the wide range of choices made by the individual counties, it is not our recommendation that the land use categories made for the Blueprint be used for more than an informative element in deciding on a standard set of land use categories.
Data querying and maintenance
Queries and summaries

The data being assembled is all spatial in one way or another. It can generally be related to either a specific geographic location such as a street address, a parcel, county or a U.S. Census geography such as a block, block group, place or PUMA. Following the assembly of all of the data, it must then be combined to create appropriate summaries if the data for use with transportation models. Frequently this means aggregating data to a TAZ level. 
With a little bit of care in the construction of TAZ boundaries, this problem can be greatly simplified. As a general rule, aggregation of data is relatively easy, and disaggregation is difficult. 

The first step is to assign a clear correspondence between each geography in the primary dataset (a TAZ dataset for example) and the geographies that it interacts with from other datasets. For example, census blocks nest within block groups. Similarly, most parcels nest within census blocks. In cases where this relationship cannot be drawn clearly, a set of rules must be defined to govern how these geographies relate. The three most common sets of rules are: relating by geography centroid, relating by majority overlap, and splitting by portions overlapping.
A relationship where the position of the centroid of one geography determines its relationship to another is the simplest of these methods. It simply states that one geography is related to another based solely on the position of its centroid (the geographic center of the geography). An example of this is that a parcel can be considered to fall inside a census block if the centroid of the parcel falls inside the census block, even if some portion of the parcel falls outside the block.

Relating by majority overlap assigns the relationship between two geographies to the one with the greatest overlap. For example, a parcel falls 80% in one block and 20% in another. That parcel is then assigned to the block with which it has the larger overlap. This method actually takes careful thought and technical skill.

Splitting geographies is the technique with the greatest intellectual challenge. It is a relatively simple to divide a geography up into the parts that overlap other geographies. The question is, whether this the best choice. Do you, for example, know that the population is evenly distributed across the entire parcel being divided, or should that split be biased to one section or another. 

Once relationships have been defined the challenge has largely been reduced to a data aggregation problem that can be solved with some slight modifications of standard database querying techniques. An example that might calculate the total number of employees in a block based on street locations with employee counts is stated in Standard Query Language (SQL) as follows.
SELECT a.block_id, SUM(b.employees) AS EmpTotal FROM CensusBlocks as A  a, Employment AS b WHERE INTERSECTS(a.the_geometry, b.the_geometry) GROUP BY a.block_id;

What this  query does is find all of the employment locations inside each block, and totals them up, returning to you a dataset with the ID of each block and the total number of employees in it. 

More complex operations are possible, but permutations of this type of process allow the aggregation of data to TAZ (or other geographies), and can allow for a powerful and flexible system for developing totals for TAZs based on input data. Additional elements can be added to the query above. For example, the employment dataset has employment at those locations for each year stored in a separate field. In this case EmpTotal might actually be EmpTotal2000 or EmpTotal2010 allowing a summary specific to a desired time period.  
Specifications for a data querying system will need to be developed that identify the spatial relationships between types of geography in the data and automate the process to avoid users needing to be sophisticated GIS users. This can be done in either an ESRI specific platform such as ArcGIS
, or in an open source solution such as PostGIS
. The platform will need to be tailored to the project’s needs. In general ESRI provides much of the software used for GIS in the US, and is better understood by most users. Open source provides some improved querying capabilities from the database, but requires a more sophisticated user.
Data maintenance

Maintaining data so that it is usable for future years requires a plan for continued data development and integration with the existing datasets. This should be planned for as part of the original data design. 
In this case, developing land use data for the counties and planning for its continued utility will require a significant initial effort from the MPOs to develop suitable employment and land use data.  A very similar process is needed for including future year data in the database to be used in modeling scenarios.
We suggest that a formal plan be developed to guide both the development of the database including a specific needs assessment and a clear definition the role it will play and of the tasks needed to develop  the data needed for immediate use and for future application.
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