When it Rains...
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Background:

Storm water drainage infrastructure is an
essential, if unglamorous part of any city’s
functioning. Most modern cities originated around
natural water sources in areas with some rainfall.
However, as cities expand and develop, land cover
becomes increasingly impermeable, adding to the
safety and sanitation necessities of developing
complex, comprehensive runoff management
systems.

FEMA, the United States Federal Emergency
Management Agency, is the entity responsible for
most of the United States’ floodplain map.
Floodplains are areas of land subject to periodic
flooding, and are

classed according to the number of times section
can be expected to flood at least once, on average,
using assessments of topography, precipitation,
and landcover data. A property at the edge of a 10-
year flood plain, for example, is likely to once
every ten years, but may flood more or less given
normal variation in weather events.

Residents of frequently flooded areas are required
to purchase insurance annually from the federal
government, in order to offset the costs of
probable but relatively rare flooding events.
Additionally, the development of drainage
infrastructure plays a vital role in mitigating
personal risk: in one US study, an estimate of total
benefit of infrastructure improvements to
property was 2-5 percent of property value®2.

Variables:

The City of San Antonio, Texas, has a
remarkably comprehensive inventory of its
infrastructure. Data examined in this analysis
include: location of manholes (that is, individual
street storm drains); a map of aboveground
channels and underground drainage conduits;
FEMA floodplain data; information from the US
Census; and LANDSAT-derived estimates for
surface permeability.

Weighted Stormwater
Infrastructure Index

M logy:

First, I organized information from various
sources according to average density or median
values by census tract, according to which was
most applicable. For example, the file denoting
locations of San Antonio manholes was
converted into a density metric (manholes per
square mile).

Each density dataset was then indexed from o
to 5. The intervals were equal portions of the
range of values in the city’s census tracts. I then
combined the channel and manhole indices into
one infrastructure index, and added the flood
index, surface permeability index, and
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Results:

There are over 20 tracts with an index value of
zero. The districts scoring disproportionately
highly on the index seem to be located mostly
towards the northeast.

Based on an initial examination of the data,
storm drainage infrastructure does appear to be
distributed unequally throughout the city.
However, further investigation of possible
variables associated with such inequality will be
necessary.
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