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Project Goals

ldentify and record location/type/brand of
litter in defined study area.

|dentify patterns of litter which might suggest
causes for litter distribution.

Determine which brand of fast food accounts
for the most litter in the study area.

Gain a great understanding of ArcGIS®, GIS
methods, and spatial statstics.

Methods

1. Identify Study area

2. Field data collection

3. Geocoding

4. Data analysis

5. Symbolize, format and prepare outputs

6. Review outputs and methods, consider
iImprovements

7. Present findings
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PAPER & PLASTIC DISPOSABLE CUPS, STRAWS, AND LIDS

Disposable Cups

~Map by; Tim McCarthy
Data:; RLIST Metro—




SE FOSTER-POWELL LITTER DISTRIBUTION PROJECT

B T 1T 17 1711

. study_area_buslines
| ® study_area_bus_stops
*Ajgg _ LI

‘% -

File Edit View Bookmerks Insert Selection Geoprocessing Customize Windows Help

Ogas B x o~ |db- 11510 - EEEEE N,
able Of g 2x

Boeeo &l

Layers
busstops Lmil_radius
.

study_area_buslines

study_area_bus_stops
.

[Geostatistical Analyst_~ X] | i
.S - T oo
{ ] | | T % 4@ Multidimension Tools
I ] b g A - @ Network Analyst Tools
i @ Parcel Fabric Tools
+ @ Schematics Tools
D Server Tools
= @ Spatial Analyst Tools
++&s Conditional
; & Density
- & Distance
#., Corridor
#_ Cost Allocation
| # Cost Back Link
#., Cost Distance
#., Cost Path
4, Euclidean Allocation
#, Euclidean Direction
# Euclidean Distance
#._ Path Distance

& [ Study_sres_trashcans

.
& O bstop_dist pobyg
o

5111242677 - 766.6864014
7666864015 - 1,022.248535
1,022.24853%6 - 1,277.810669
11.277.81067 - 1,533372803
1,533.372804 - 1,788.934937
1,788.934938 - 2,044 49707
2,044 497071 - 2300059204
2,300.059205 - 2,555,621338
@ [ dist bustop
@ [ linedis_rels
@ [ dist Tean
= M@ SE_Litr_grid +-&s Generalization
Value ] R - | i+ & Groundwater
High: 112 — = O & Hydrology
l : | . 5 & Interpolation
Low:0 3 | -8 Local
a [ & Map Algebra
& O Taco,_bell ltter % peT= & & Math
4 | R !l 5 + & Multivariate.
@ [ Study_area litter ! | i | + - S T _§ Neighborhood
@ O dist buslines ! - i -
= 00 Geocoding Result Ltter_geocode final

#_ Path Distance Allocation
#_ Path Distance Back Link
- & Btraction

|@ eHELEE @ g'tx:o@@@@

.

& @ schools_stdy_ares
.

& B stdy_area_quarters

= B streets stdy_ares
streets 1mile

= [ Study_area dpolygons

1 @ parks._stdy_area @aian «




uclidean Distance from Bus stops

File Edit View Bookmarks Insett Selection Geoprocessing Customize Windows Help

ODgas 8 x»c b X GEEE $ 2,

{~Je ]

& O Taco_bell ltter

.
@ Study_eres_litter

@ [ dist_buslines

& [0 Geocoding Result Litter_geocode final

<)
s o
i ©o

REigy

.
& B schools_stdy_sres
.
#, Cost Allocation
#, Cost Back Link
st Distance
ost Path
. * Euclidean Allocation
|, Euclidean Direction
#, Euclidean Distance
- *, Path Distance
., Path Distance Allocation
#_ Path Distance Back Link

@ stdy_area_quarters

& © streets imile

N

& O Study_ares 4polygons

= @ parks_stdy_area

[emEEE Ox (@4
r.

-
§

=
= B tardot stdy_ares
| @ & Groundwater
| 1 & Hydrology
4 &s Interpolation
& Local

&

o
5 @ half_mile_buff

= @ bstpsMdist
[0 - 255.5621338
[255.5621339 - 5111242676
5111242677 - 7666864014
I 766.6864015 - 1,022.248535
11,022.248536 - 1,277.810669
11,277.81067 - 1,533.372803
1533372804 - 1,788.934937
1W1,783.934938 - 2,044.49707
1 2,044.497071 - 2,300.059204
1 2,300.059205 - 2555621338

& O mile_buff

8 Multivariate
& Neighborhood

ans Cutmats

= 0 gnd_zero
.

& O streets

=0 vl
o

nbo_hood
7661087077 678711462 Feet
BN .

E FOSTER-POWELL LITTER DISTRIBUTION PROJECT

FaauaBTAIE (Tog
LS




File Edit View Bookmarks Insett Selection Geoprocessing Customize Windows Help §

Bx»

7 x

& 1977

-l EGEEE be 82 Geostatisical Analyst~ G o

& [ Study_erea_trashcans
.

& [0 bstop_dist_polyg
=]

@ O dist_bustop
@ [ linedis_rels
@ O dist Tean

= @ Study_ares_litter
Total
° 0-4
® 5-10
®1-18

@ -2
[ ERY
@
.75-111

5 [ dist_buslines |
= [0 Geocoding Result: Litter_geocode f
.

= @ schools_stdy_area
.
& O stdy_area_quarters

= [ streets stdy_area

= @ streets_1mile

5 [ Study_zres_dpolygons
=]

5 B parks_stdy_area

= @ taxlot_stdy area
=]

= @ half_mile_buff

o
@ O bstpstMdist
= 00 mile_buff

EEE]

hHEBRE O B 2HN0S

[@1

[@a|&n «

4 Spatial Autocorrelation (Morans 1)

(optional)

Specifies a cutoff distance
for Inverse Distance and
Fixed Distance options:
Features outside the
specified cutoff for a target
feature are ignored in
analyses for that feature.
However, for Zone of
Indifference. the influence
of features outside the
given distance is reduced
with distance, while those
inside the distance
threshold are equally
considered. The value
entered should match that
of the output coordinate

~ | system

Input Feature Class.
[Study_area_itter
Input Field

Total

¥ Generate Report {optional)

Conceptualization of Spatial Relationships
ISTANCE

Weights Matrix File (optional)

J (Cscticerep | [ Tooren |

ArcToolbox

*., Point to Raster

|, Polygon to Raster

I, Polyline to Raster

% Raster To Other Format (multiple)
To Shapefile

rerage Tools

2 Interoperability Tools

2 Management Tools

Ling Tools

coding Tools

bstatistical Analyst Tools

=ar Referencing Tools

tidimension Tools

work Analyst Tools

cel Fabric Tools

ematics Tools

ver Tools

tial Analyst Tools

tial Statistics Tools

Analyzing Patterns

5 Average Nearest Neighbor

% High/Low Clustering (Getis-Ord Genere .
' Multi-Distance Spatial Cluster Analysis
7 Spatial Autocorrelation (Morans 1)
Mapping Clusters

Measuring Geographic Distributions
Modeling Spatial Relationships
Rendering

Utilities

cking Analyst Tools

«

T

Bojeies &

yareas §

7658835645 674742.968 Feet

v [#2| X [[ S Google P~

o ~ @ v Pagev Safetyv Took~ @~

@ Spatial Autocorrelation Report
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Moran's Index: 2.064123 Critical Value
Z-score: 29.142260 wm

p-value: 0.000000
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Study Area Quadrants
Percentages of Area and Litter Totals

2030 pieces of “other”, or non-food litter

695 Cups (paper, plastic, lids, straws...soda, water and coffee)
460 pieces of “SLOW”-non-fast food litter

282 cans/bottles

278 pieces of Taco Bell litter

200 pieces of “FAST”-unidentifiable/unbranded fast food litter.
127 pieces of Burger King Litter

48 pieces of MacDonald’s litter
Every other brand of litter was <15




Conclusions

Litter is highly clustered and spatially autocorrelated.

Litter amounts decreased substantially with increased distance from bus
stops.

Litter was found in the study area that was from Fast Food Restaurants
outside of the study area.

Certain landscape features and elements act as catchment areas for high
concentrations of litter (directly observed during data collection).

Wind is also a factor in the movement of litter (directly observed during
data collection).

Disposable cups are a significant litter problem.

Taco Bell contributed the greatest amount of identifiable brand litter in
this study.

Learnings

Field Data Collection

Geocoding

Spatial patterns of litter

Time management

GIS tools, methods, and geo statistics




Next Steps

* Franklin High School students are still
suspected as being part of the distribution of
litter in this study area. This project would like
to repeat a litter survey in this study area in
late July, when the students have not been in
class, and have not has as large an influence
on the study area.

Public trashcans were undercounted in the
field data collection, and need to be included
in a future version.

iMuchas Gracias!

| sincerely appreciate the help of the PCC
student volunteers and Christina Friedle.
Without their help this data would not have
been collected, and this project would not
have been possible.

Thank youl!
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