


MINETA TRANSPORTATION INSTITUTE

Founded in 1991, the Mineta Transportation Institute (MTI), an organized research and training unit in partnership with the Lucas

College and Graduate School of Business at San José State University (SJSU), increases mobility for all by improving the safety,

efficiency, accessibility, and convenience of our nation’s transportation system. Through research, education, workforce development,

and technology transfer; we help create a connected world. MTI leads the Mineta Consortium for Transportation Mobility (MCTM)
and the Mineta Consortium for Equitable, Efficient, and Sustainable Transportation (MCEEST) funded by the U.S. Department

of Transportation, the California State University Transportation Consortium (CSUTC) funded by the State of California

through Senate Bill | and the Climate Change and Extreme Events Training and Research (CCEETR) Program funded by the

Federal Railroad Administration. MTI focuses on three primary responsibilities:

Research

MTI conducts multi-disciplinary research focused on surface
transportation that contributes to effective decision making.
Research areas include:active transportation;planning and policy;
security and counterterrorism; sustainable transportation and
land use; transit and passenger rail; transportation engineering;
transportation finance; transportation technology; and
workforce and labor. MTI research publications undergo expert

peer review to ensure the quality of the research.

Education and Workforce Development

To ensure the efficient movement of people and products, we
must prepare a new cohort of transportation professionals
who are ready to lead a more diverse, inclusive, and equitable
transportation industry.To help achieve this, MTI sponsors a suite
of workforce development and education opportunities. The
Institute supports educational programs offered by the Lucas
Graduate School of Business:a Master of Science in Transportation
Management, plus graduate certificates that include High-Speed
and Intercity Rail Management and Transportation Security
Management. These flexible programs offer live online classes
so that working transportation professionals can pursue an
advanced degree regardless of their location.

Information and Technology Transfer

MT]I utilizes a diverse array of dissemination methods and
media to ensure research results reach those responsible
for managing change. These methods include publication,
seminars, workshops, websites, social media, webinars,
and other technology transfer mechanisms. Additionally,
MTI promotes the availability of completed research to
professional organizations and works to integrate the
research findings into the graduate education program.
MTI’s
publications is integrated into San José State University’s

extensive collection of transportation-related

world-class Martin Luther King, Jr. Library.

Disclaimer

The contents of this report reflect the views of the authors, who are responsible for the facts and accuracy of the information presented herein.

This document is disseminated in the interest of information exchange. MTlI’s research is funded, partially or entirely, by grants from the U.S.

Department of Transportation, the U.S. Department of Homeland Security, the California Department of Transportation, and the California

State University Office of the Chancellor, whom assume no liability for the contents or use thereof. This report does not constitute a standard

specification, design standard, or regulation.
























LIST OF TABLES

Table 1. Full Site Table .....c.cciviiiiiieiiiieieereeecree e 18
Table 2. NDVI Results Table........cccouiiiiiiiiiiicieeneeeeeeeeeee e 25
Table 3. Santa Clarita Results Table .........ccoviiiiiiiiiniiiiccceeeeeeee e 29
Table 4. Bay Area Results Table .....cccc.oioiiiiiiiiiiiiiiiececeeee e 32
Table 5. Fresno Results Table .......cccoouiiiiiiiiiicieececeee e 34
Table 6. Downtown Los Angeles Results Table .........ccooeueiniininiiniiincnecneenecenee 36
Table 7. Sutter and Placer Counties Results Table.........cccoccciviiriiiiniiniciniccnecee 38

MINETA TRANSPORTATION INSTITUTE



Figure 8. Bay Area Map
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Fresno

Figure 9 shows the Fresno area of central California, which includes the largest city in the greater
Central Valley region (Fresno) and contains a mix of dense urbanization, cultivated farmland, and
wild vegetation. This map contains two test sites, both of which exhibit the NDVI decreasing on
average when comparing pre- and post-COD values (Table 5). Site 0600000381 in particular
shows rather significant changes in NDVI, especially as you move out to the 2 km and 3 km
buffers. Site 1000000430, however, is less clear cut. While the average NDVI change is negative,
it is exceedingly small, calculated to be approximately -0.005. This can be attributed to the fact
that the measured NDVI values range between positive and negative, depending on the buffer.
Looking at Table 5 below, while the 1 km and 3 km buffers depicted a drop in NDVI, the 2 km
buffer measured as having an increase in NDVI. When averaged out, this came out to be nearly
zero, only slightly leaning towards negative.

Table 5. Fresno Results Table

Site ID County COD Project Type Average 1km Buffer ~ 2km Buffer 3 km Buffer
(mm /dd/yy) Initial Average Average Average
NDVI Difference Difference Difference
Value
0600000381 Fresno 10/19/20 New Highway 0.46 -0.0104 -0.0230 -0.0267
1000000430 Merce 12/19/17 Freeway/Interchange 0.50 -0.0150 0.0025 -0.0014
d construction, adding
lanes

(3]

Note: Sites marked with

was very little to no vegetation to begin with.

are deemed insignificant, as their pre-COD NDVI values indicate that there
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Figure 9. Fresno Map
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LA County (Los Angeles and Surrounding Communities)

Our most southward sub-regional map highlights the city of Los Angeles and the immediate
surrounding area. The most apparent geographic aspect of this map is the overwhelming amount
of heavy urban development, with only small swathes of land showing non-anthropogenic
elements. Of the six sites included in this map (five project sites and one control site), all measured
NDVI values were low enough to be deemed insignificant, since there was already very little/no
vegetation to measure. This insignificance is backed up by the small average differences between
the pre- and post-COD NDVI values (i.e., often a difference around +/- 0.01) (Table 6; Figure
10). For reference, NDVI is measured on a scale of -1.0 to 1.0, with the difference between
unhealthy and healthy vegetation being as much as 0.6. On this scale, a change of 0.01 or less is
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debatably negligible. While this map does not provide much in the way of significant data for our
final results, it does help validate our NDVI data collection methodology, since it shows that our
data collection application is measuring reasonable NDVI values for a heavily developed urban

area.
Table 6. Downtown Los Angeles Results Table
Site ID County COD Project Type Average 1 km Buffer 2 km Buffer 3 km Buffer
(mm /dd/yy) Initial Average Average Average
NDVI Difference Difference Difference
Value
CS-4 Los 12/31/12  Control Site 0.25 -0.0088 -0.0133 -0.0057
(Wellington Angeles
Heights)*
0700000339 Los 08/16/18  Freeway 0.23 0.0087 0.0228 0.0128
Angeles Widening,
Bridge
Construction
0700000514 Los 12/31/12  High Occupancy 0.26 -0.0122 -0.0077 -0.0151
(Route 10)* Angeles Toll Lanes
0700000514 Los 12/31/12  High Occupancy 0.20 -0.0058 -0.0046 -0.0129
(Route 110)* Angeles Toll Lanes
0700001831* Los 06/14/16  Freeway 0.25 -0.0102 0.0025 0.0099
Angeles Widening
0700001833* Los 02/20/20  Freeway 0.24 -0.0125 -0.0038 -0.0119
Angeles Widening

Note: Sites marked with “*” are deemed insignificant, as their pre-COD NDVI values indicate that there

was very little to no vegetation to begin with.
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Figure 10. Los Angeles Map
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Sutter and Placer Counties

Our northernmost sites, which extend into both Sutter and Placer County and are used extensively
for both farming and grazing, contain two of our test sites and are located to the north-west of
Roseville, near the city of Sacramento. These two project sites both experienced the same type of
construction (i.e., adding more lanes), are surrounded by cultivated crops, and show increases in
average NDVI values, including the highest average increase within our data set (+0.068) (Table 7;
Figure 11). For ease of referencing, we've included the data table and regional map for these project
sites below (this will also be done for each of the following region-specific sections). Based on the
land use data provided by the basemap (mostly cultivated crops/farmland), it’s possible that this
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increase can be attributed to a particularly bountiful growing season, as opposed to naturally
occurring vegetation growing healthier/larger post-highway expansion.

Table 7. Sutter and Placer Counties Results Table

Site ID County COD Project Average 1 km Buffer 2 km Buffer 3 km Buffer
(mm/dd/yy) Type Initial NDVI Average Average Average
Value Difference Difference Difference
0300000206 Sutter 12/05/17 Adding 0.43 0.0297 0.0866 0.0888
Lanes
0300020583 Placer 01/23/15 Adding 0.39 0.0191 0.0179 0.0069
Lanes

Note: Sites marked with “*” are deemed insignificant, as their pre-COD NDVI values indicate that there

was very little to no vegetation to begin with.
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Figure 11. Sutter and Placer Counties Map
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5. Summary & Conclusions

This section is organized into two main parts. First, this chapter summarizes some of the most

significant findings discussed in the literature review and the analysis of the impact of highway

expansion projects on NDVI values. The second section uses those key findings to create a list of

actionable recommendations for policymakers to better inform the current environmental review

process, specifically regarding highway expansion projects. The chapter concludes with a

discussion of the limitations of this study.

5.1 Summary of Key Findings

1)

2)

3)

Vegetation indices such as NDVI can provide a wide array of information about the
natural environment and can be used to model and predict climate behaviors,

Vegetation health can provide key insights into the health of the surrounding environment.
Specifically, vegetation indices such as NDVI are incredibly versatile in environmental
analysis and can provide insights into the health of wildlife species, overall environmental
health, and climate resilience factors, such as the risk of flooding and wildfires. Despite the
widespread use of NDVI in academic geospatial research, there is little application of
NDVI in current environmental review practices. Monitoring satellite remote sensing data
on vegetation health, such as NDVI values, can provide crucial insight into some of the
long-term impacts of highway expansion projects and ensure that proper mitigation

measures can be implemented.

Results of CEQA review practices can vary depending on who the lead agency is and what
environmental planning infrastructure exists to mitigate the impacts on non-VMT
externalities. Use of new sources of data and innovative tools can help conduct CEQA
reviews more consistently across the state.

While the CEQA process has greatly transformed and developed since its inception in
1970, major review and monitoring practices have remained relatively unchanged. Current
CEQA practices heavily rely on the existence of local planning documents to account for
regional environmental impacts leading to the possibility of inconsistent scopes of review
for similar projects. Progressions in technology and software provide an opportunity to
increase the consistency and expedite environmental review, but the application of metrics
such as NDVI requires further research to determine the suitability and scalability of those
systems.

Patterns of the impacts of highway projects on changes in NDVT are diverse, indicating
the importance of environmental context as well as project types and combinations.
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