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FCSM Data Quality Framework
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Data Quality

« Relevance
« Accessibility
« Timeliness

« Punctuadlity

Granutri)

~Coherence

Objectivity

Accuracy and
reliability

« Scientific integrity
« Credibility

« Computer and

physical security

« (Confidentiality)
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Accuracy & Reliability Involving Geographic Data
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Data that characterize geographic locations are affected by:

'Overextending
Data Precision
with GIS

Proxy

Characteristics
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Geometry of Boundaries

Data Precision with GIS Proxy Characteristics

Statistics about geographic areas are affected by how the areas are defined and subdivided.
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So far in 2022, the average vehicle speed on
the interstates of the Phoenix MSA (light
purple) is 63.2 mph. If limited to the Phoenix
UA (dark purple) -- eliminating the many rural
interstate segments technically within the MSA
-- this decreases to 56.8 mph.

When the number of electric
charging stations in each state o
are divided by its lane miles,

Electric Charing Stations per 100,000 Lane Miles ==l e [ 20zl ~smo
small states (DC, MA, RI, HI) e e

show up disproportionately




Geometry of Boundaries Data Precision with GIS Proxy Characteristics

Projections Matter for measuring from a map.

Why is this problem important? NHS — Interstate 95

> » L.
‘ﬁ ¥ * Geostatistical analyses, maps not -
| I . /
replicable S
) * The same analysis produces different A
3 X . {
¢ { results when using an alternate or b
\_ \ incorrect projection /-*“'
TN * Leads to misleading or incorrect statistics /),,,ﬂ
or maps \
* Improperly-selected projections /”
artificially mfllate or: d?fla!tfe tf|1e size, /,4 [
: area, and/or length of critica / . NS
K;ZACAZ:CTT:JROUS ALBERS EQUAL AREA fe a t u re S f Mercato r
SCALE - ]25,000,000 USA ConTIGuous EQUIDISTANT CoNIC { .
{ Contiguous  1931.487
\ Equidistant
* Projections are rarely cited in cartographic and geo- \ Contiguous  1933.901

statistical/tabular products [ Equal Area

* Projections are often selected by individual discretion, regardless
of project purpose or scale

* Projections are easily and unknowingly used inappropriately,
especially with modern point-and-click GIS software

.

U.S. Department of Transportation
Office of the Secretary of Transportation




Geometry of Boundaries Data Precision with GIS Proxy Characteristics

Distances between locations are often measured between centroids of the geographic units.

“”"“Centrdidw‘bf

Many smaller FAF Regions are N it

DCto PA: . within a state. Larger and fewer Dels + 7~
142 miles geographic units result in longer Philadelphia ;
distances between units than FAF Region: .

smaller and more numerous
geographic units for the same
actual spatial distribution of
activity.

119 miles /

Not all activities

are well - o
represented by ,,c”/\‘\;;;m,
centroids: p
The centroid (black)
The Denver, CO-airport (red) is of Henrico County, |
__far from its urban centroid (black) 'VA is outside its

Q

U.S. Department of Transportation

boundaries (orange)

Office of the Secretary of Transportation




Geometry of Boundaries Data Precision with GIS Proxy Characteristics

Accessibility of a Location

The Geographic center of states such as State College, PA fecssiotiey sty
. . 0 networ! ti nn
but can be farthest away from every city in the state. Does ) i
. . e S T . |
this make such places most or least accessible? | Ll - | T I =30
| Y ; LE : % : : E(.5)= 2.4 . £(.5) = 2.0
(b) ‘
P R T
E‘E}EH‘*I A =5.0 A =36
| 1 : } A(.5)= 3.0 A(.5) = 2.5
(c)
I f_j__: i=3.8 I = 3.6
: I 11y : A(.5)= 2.2 A(.5) = 2.5
WGEOGRAPHIC CENTER (dll_ it o et At iy
PENNSY LVANIA | - # | _A-6°2 S TR0
i & _F A(.5)= 3.8 A(.5) = 5.0
|

US Census MEAN CENTER OF POPULATION

Circles are zone centroids, which are defined by the dashes.

K = Mean interzonal accessibility

A(.5) = Average median interzonal accessibility (average
distance to the nearest 507 of centroids to the origin)

M Census Urban Areas

Figure 3-4: DISTORTIONS IN AVERAGE DISTANCE MEASURES
e CAUSED BY ZONE CONFIGURATIONS

U.S. Department of Transportation
Office of the Secretary of Transportation




Data Precision with GIS

Geometry of Boundaries

Proxy Characteristics

Changing the granularity for a data product does not always solve the statistical problems.

* Maps show different analytical results at different levels of

aggregation.
* Despite using the same discrete data each successive smaller unit

consequently changes the pattern

< Percent Change in Resident Population for the 50 States,
LD Ak the District of Columbia, and Puerto Rico: 2010 to 2020
(J 33

Percent Change

e e
Twice the U.S. percent change ;“Sgt tjls;
U.S. percent change (7.4) -~ to 4.
o 0to74

No change

-74t0-01
N8to-75

United States™
Census

S
2020

cUnited States®

— Bureau

U.S. Department of Transportation
Office of the Secretary of Transportation

_ Percent Change in County
f_ ',-l--\.,“ Population: 2010 to 2020

AN

v, [l 20.0 or more
-y
S 10.0t019.9
> W 5.0t0 99
0.0to 49
I Less than 0.0

Comparable data
not available

Mote: Bedford city, VA, was changed to town status and added to Bedford County, VA, effective July 1, 2013. For purposes of
presenting data, Bedford County is treated as if Bedford city were included in it at the time of the 2010 census.

United States® U.S. Department of Commerce
U.S. CENSUS BUREAU

census.gov

Census

o—— Bureau




Geometry of Boundaries Data Precision with GIS Proxy Characteristics

No One System of Geographical Units Serves All Purposes

S S
5 ?_-FLtIrEI:[ A o
Census tracts can be divided by
3 _ transportation infrastructure,
' 7029 | distinguishing commercial and
2o Highiang o, residential areas.
ROSEMARY A= ’, 7024.01 &

HILLS SPRI[\I_.E-{:J mm:q’@

a0 7024.02

Silver Spring, MD

Residential
Commercial
Mostly Residential

14th St NwW

Used Census Tracts 2020
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Geometry of Boundaries Data Precision with GIS Proxy Characteristics

Many statlstlcs are tied to |nd|V|duaI Iocatlons and are eaS|Iy displayed and analyzed with GIS.

Offset distance from the actual
location is more when the precision of
Jioh g _ - the coordinate systems are lower and
B odei o e, Siz is dependent on the scale of the map.
*Road over P E b, R i T o U futrietan i a fainh Bridge shown is in Prince George’s
' . - s j Bridge: Odel 8 County, Maryland.

."’ Road over
%2 'Indian:Creek

On the BTS National
Transportation Noise
Map, users are not
permitted to zoom further
into a map beyond the
city level (right) because

iz
e
Sty
Z

) Amtmk—U ==
Grey‘l'nund—\l'wn (Buﬁam |

2 TotaI population captured the noise model was not
. within quarter mile of built to be precise at
P . J ... Stations that are 260 ft such a localized scale
7 e 5 _« apartresulted in a
(A difference of over 1000

U.S. Department of Transportation p e o p | e

Office of the Secretary of Transportation




Geometry of Boundaries Data Precision with GIS Proxy Characteristics

Neighborhood characteristics are often used as a proxy for individual characteristics.

. Using neighborhood averages as proxies
for individuals is problematic for
neighborhoods with low homogeneity
and especially for neighborhoods with
internal divisions

. Neighborhoods may have affects on the
behavior of individual residents

*  From ACS Travel time to work, for
Maryland Census Tract 1401 in Baltimore
Maryland, the average travel time to
work is around 30
minutes. However approximately 3.7%
(£2.2%) of an estimated 1,928 (+312)
commuters had a commute of 90

o minutes or more.

U.S. Department of Transportation
Office of the Secretary of Transportation



https://www.flickr.com/people/39194430@N08
https://www.flickr.com/photos/rstavely/14833026066/
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