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David Levinson

Journal of Transportation and Land Use

Dear David,

I am submitting a significantly revised version of the manuscript originally entitled ‘Integration of a Parcel-Level Land Use Model and an Activity-Based Travel Model and an Activity-Based Travel Model in San Francisco.’  The reviewer comments were quite helpful in guiding the revision process, and I believe we have been able to respond to most of their guidance.

The first change we have made is to the title of the paper, to more accurately reflect the current state of this project and the role of the paper.  The new title is ‘Microsimulating Parcel-Level Land Use and Activity-Based Travel: Development of a Prototype Application in San Francisco.’  More detailed responses to the reviewer comments are addressed below. The italicized sections are directly from the reviewers, and the plain text is our response.

Reviewer A:

The spatial disaggregation to forecast land use changes at the parcel level

or to model location choices at the building level have long been the intent

of integrated land use transport modelers. This paper accomplishes the very

task.  However, the interaction between the transport and land use model

should be such that the transport model benefits from the spatially

disaggregate outputs from the land use model. 

The interface with the travel model is more thoroughly developed in this version of the paper, including computational aspects such as run times, and adjustments in the number of iterations in the travel model for intermediate years.  It also identifies the opportunities for disaggregate, tight-coupling, of the models, and the limited steps taken in this project towards that objective, at this stage. 

I am not familiar with the San Francisco activity-based travel model. If

the travel model is also based on a comparable spatially disaggregate

representation of space, then the disaggregate land use model would

generate interesting insights. If however the activity-based transport

model produces accessibility parameters at a coarser zone level such that a

large number of parcels are assigned the same accessibility parameters

within the same zone (para 1 on page 9 suggests something to that effect),

then the efficiencies gained in the spatially disaggregate land use model

may be lost in the spatially aggregate transport model. Furthermore, if the

digital transport network comprises only of freeways, arterials and does not

adequately represent local roads, would there be further loss in the

efficiencies gained by the parcel level land use model that may be

interacting with the transport model through artificial constructs, such as

centroid connectors.

This is in fact a very valid concern, and the current paper clarifies that these opportunities have not yet been capitalized on, consistent with the comments above.  We note that no-one has yet implemented a model system using local streets, to our knowledge, so this criticism is broadly applicable to existing models.

The paper presents resulted from logit models and reports simulated

populations for the future years. Given that spatial choices are being

modelled at the parcel/building level, the paper does not mention details

about the spatial accuracy of the forecasted locations.

Although some model assessment has been made, using more aggregated units of geography, the results are still preliminary and in need of further refinement, and this has been incorporated into the paper.  Numerous data issues, and some model specification issues, have emerged from preliminary testing of the model system, and these point towards specific improvements in the input data and model specifications that are planned for future work.  Note also that parcel-level accuracy is ultimately not the objective, and would be impossible to attain at a high level of confidence over long periods of time.  Rather, sensitivity to changes between scenarios, and reflecting spatial patterns among parcels, is a more realistic objective.  It will remain for future work to undertake a more complete longitudinal validation exercise.

The paper presents results from logit models.  The household location model

offers the best fit for 0 worker households. Given the high cost of living

in San Francisco, one would like to know more about 0-worker households and

how are they able to survive in the City. In case the 0 worker households

comprise of seniors, are the seniors randomly distributed over space in San

Francisco with no spatial concentrations. If not, how does one justify the

randomly selected 29 non-chosen alternatives in the household location

choice model. The poor fit of 2 or more worker households suggest that

location choices at the building level may not be accurate.

We do not have in hand complete explanations for the differences in model fit between these groups, and have offered only some preliminary hypotheses in the paper.  We will need to update these results once input data, especially price information, is available from sales transactions rather than assessor data, which is problematic in California due to Proposition 13.  We have added discussion to this effect.

I have not fully understood the validation process. If the forecasts from

ABAG are being used as control totals and if similar assumptions are made

by the ABAG modellers and the UrbanSim modellers, than the models present

here would produce similar forecasts. Even if the ABAG forecasts are

produced independently of the UrbanSim forecasts, since the control totals

from ABAG model has been used, the UrbanSim model is merely reproducing

ABAG results. 

The authors assume that the ABAG forecasts are observed data and then

validate model against the ABAG forecasts. Why not use the actual data for

2007, especially when the spatially aggregate data are available from the

City and the unemployment insurance records.

The wording previously was confusing and has been clarified.  The 2007 data do represent observed data, and that is what our simulation results are compared against.

What is behind the better model fit for the business location model than

the household location model? Usually, it is the other way around.

The hedonic price model offers  a high fit (R2=0.78) for apartments, but

poor fits for flats (R2=.10)  and single family units (R2 = 0.12). Why is

such a huge difference in model fits for simple regression models.

Other minor points are as follows.  Some abbreviations, e.g., MIPS, have

not been described in the paper. The paper also refers to "chapters", e.g.,

Page 15 under model validation that needs to be corrected.

We have added some hypotheses to the paper in the discussion of these results.  The unit of analysis being the business establishment is fairly novel in this project, and departs from earlier applications of this model platform.  Establishments are the logical decision-making unit, so it is not completely surprising that the results are better.  But other explanations may emerge on further testing.

The typos have been fixed and abbreviations expanded in the first use in the table.

------------------------------------------------------

Reviewer B:

First, the paper requires some re-focusing and clarification of its main

objective.  In my personal opinion, more details need to be given to the

integration challenges and how they were overcome, rather than providing

separate background information about each individual model (i.e. the land

use and the transporatation modeL).

We have attempted to respond to this, by adding considerably more emphasis on the integration challenges and how they were addressed, and which aspects remain to be dealt with in future work.

Second, the model validation section, which seems to me to be among the

most important contributions of the study, needs some editing.  For

example, the first sentence refers to preceding chapters? (change that to

sections).  Also, at one point the paper mentions using the year 2007 for

comparison and validation, and in another, it refers to 2005.   Also, table

4 is never referenced in the text.  

We have rewritten this section almost completely, clarifying objectives and results, and fixing the typos mentioned.

Third, the validation results are obviously not very encouraging.  While

the paper mentions some potential reasons behind that, perhaps some further

attempts to improve on the results are warranted.  This is important since

on page 1, the paper mentions that one of the reasons behind the "lack of

progress in operational use is .... the limited evidence regarding the

nature of improvements in the results".  This implied that this paper is to

provide some evidence regarding this.

We have done more to clarify the results and the state of the modeling effort as a prototype of a complete application, and indicated specific items that remain for future work.  The City is planning to use the model in operational activities in the next several months, and intends to make significant improvements in the input data (there were some significant issues with the data as acknowledged in this revised draft), and some refinement in model specifications. 

------------------------------------------------------

Reviewer C:

This paper merits a good/satisfactory rating, but I feel many items should

be addressed before it can be accepted for publication. The work underlying

the paper is significant, but many details relating to the travel demand and

land use models used are missing.

One major flaw in the paper was the exclusion of travel times to CBD and

the accessibility indices from household and firm location choice

specifications. These two parameters are the key in linking UrbanSim with a

travel demand model.

Indeed, travel accessibility measures are critical, and they are included in all the key model components.  It may not have been clear in the previous draft.  While the length constraints of the paper prevent a full enumeration of the model specifications, Table 1, bottom row, shows the key measures being used in each model, and these include accessibility measures.

•
Figure #1 links workplace location choice model with logsum variables

but not households. Actually, accessibility indices are computed using the

logsum variables and accessibilities are to be linked with work place and

household location choices.

Figure 1 reflects the implementation of the SF-CHAMP activity-based travel model in use by SFCTA.  Modification of its design was not part of the scope of this project.  The residence locations were passed into the activity-based travel model from the land use model, but the workplace choices were determined inside the activity-based model.  Discussion of this, and its limitations, has been added to the paper.

•
Page 4, paragraph 2, line 3 suggest that the zones are the units of

analysis for location choice but I guess it should be parcels (I could be

wrong).  Also, the paper suggests that UrbanSim uses firm location choice

models rather than job/employment location choice models. I am not sure of

the parcel version’s details, but this is definitely not true in

UrbanSim’s gridcell-based version, where the unit of analysis is square

cells (typically 150m x 150m).

The UrbanSim models in this paper do use business establishments rather than jobs, and do use buildings as the location set, with buildings being located on parcels.  The reviewer is correct that these are novel, compared to older UrbanSim applications which used gridcells, and which have generally used jobs as the units of employment for location.

•
It is interesting to know that UrbanSim is now capable of using other

forms of the GEV class of models (rather than simply the multinomial

logit), by turning to Biogeme.

The interface has been created for Biogeme, but little testing has been done.  We modified the description to indicate that this is a preliminary interface.

•
I believe Figures 2 and 3 come from Waddell’s prior publications, yet

have not been cited as such.

These figures have been replaced, using instead figures that were requested by reviewers, showing simulation results in the Graphical User Interface.

•
Page 6, paragraph 3 should explain how this study’s synthetic

households were generated.

The methodology for population synthesis is now widely documented, and a detailed description seemed outside the scope of this paper.  We used pre-existing data available from SFCTA and did not re-generate it for this project.

•
Page 6, paragraph 4 indicates that the travel model predicts

workplaces, which is odd. I imagine the author(s) meant to say that the

travel model is used to estimate accessibility to workplaces.

It is not as odd as it sounds, since travel models generally have a work destination choice model.  It is unfortunate, though, that this long-term decision remains in the travel model rather than being addressed jointly with other long-term choices.  Discussion of this limitation and recommendation for future modification is incorporated into this version of the paper.

•
Figure 4(b) needs a title. It represents Bay Area parcels.

The figure has been replaced.

•
On page 9 (paragraph 2), the paper indicates that it took one year to

run UrbanSim but does not mention how many person-years or staff hours were

required. Such information is important to include.

More detailed discussion of the time and effort required to accomplish the work reflected in this paper has been added.

•
The paper should indicate how many alternatives were used in the MNL

model’s estimation (Page 10, bullet 4).

This information is in Table 1.

•
Page 11 indicates that access variables and travel times were excluded

from location-choice (both household & workplace?) model specifications.

This considerably weakens the link between land use and transportation in

the model process. Why were these not included, and do the authors not

sense any problems with this? 

The narrative was probably not very clear, and has been modified.  The point being made was not that accessibility variables were excluded – they were not – and in fact were of central interest.  Rather, the point was that individual-specific access variables that would reflect a single individual access to their specific workplace, was not measured.  Instead, access from the residence location to opportunities at alternative destinations, the more general form of accessibility, was used instead.  This is not uncommon, but in future work there is an opportunity to add individual-specific measures.

•
The paper does not explain how the bus mode is more significant than

the auto mode clearly (Page 15, line 4), which is a bit confusing for

readers.

This language has been removed, since it was confusing and probably premature at this stage of the research.

•
The acronym ABAG should be spelled out in its first instance.

Done.

•
The authors do not evaluate the distribution of population (and jobs &

buildings) in their back-casting exercise, which seems a significant missed

opportunity.  Instead, they simply checked differences in total population

and employment between simulated results and obtained control totals. (page

16, paragraph 1). The reader wonders why this opportunity was lost?

Actually, this was done.  The control total checks were a rudimentary check, but this was complemented by a spatial change analysis using census tracts, from 2001 – 2007.  These results are still somewhat limited, as discussed in the paper, but the opportunity was not lost.

•
Indices of “i” & “n” should be defined in the MAPE and MANE

formulae. (I assume these are zones or parcels. But I could be wrong.)

Done.

•
Page 18, paragraph 1 describes computing time but neglects to mention

computer system configuration details.

Done.

•
The paper lacks maps of forecasts, to paint a spatial picture of model

outputs.

Done.

•
The paper neglects to mention commercial traffic and external

trips/tours.  Such traffic can be substantial and related assumptions

described.

Agreed, but the project had a more modest scope to integrate the existing travel model and a new land use model.  

------------------------------------------------------

I hope you will find these responses, and the resulting paper, to reflect significant improvement in the work, and a valuable contribution to the readers of JTLU.

Sincerely,
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Paul Waddell


