GIS Poster Design
& Infographic Tips

Fall 2018



GIS Poster Expo

May 8th, 2018 @ 3:30 - 5:00 PM

» Each May, Tufts holds the largest GIS Poster Expo
» Over 240 student entries!

» If you are in a GIS Class, your poster is
automatically entered.

» No formal presentations

» There are cash prizes for Best in Show and
Runner Ups.

» Food & refreshments are served.




Poster Printing Process

» Poster’s can be printed in the Data lab in Tisch Library
when an assistant is on duty.

> Printing is free for your GIS posters

- Can pick up your GIS poster anytime after the poster expo to keep

» Posters sized at 30x40 inches

- Landscape or Portrait orientation
» Mount your project on poster board provided

» Leave the poster on the pile for your class




Poster Printing & Cataloging Info

» When you go to print, you will be asked to fill out
a form about your poster. Info includes:

(@]

Name, Class, Semester, Year

Geographic Region

Topic Theme/Keywords (chosen from a list)
Methodological Keywords (chosen from a list)

(¢]

(¢]

(e]

» This form collects info for our Expo Explorer.

» Sign a release, allowing your poster to be
displayed on our DatalLab.tufts.edu website.



https://docs.google.com/forms/d/16c0-4jrkXRyt5LHTww24m7YWlkVLWrAPI3tb2CparqI/viewform?usp=send_form
http://streams-dev.it.tufts.edu/#/dashboard

Poster Desigh Resources

» This presentation! Available on our website at GIS.tufts.edu
and on your Trunk site!

» Designing and Creating yvour Poster - Publisher set-up and
PDF directions

» Font Size Cheat Sheet

» GIS Expo Explorer
- Design, Methods, Data Sources, Ideas

» Geodata.Tufts.edu

.



http://sites.tufts.edu/gis/poster-design-and-creation-tips/
http://sites.tufts.edu/gis/poster-design-and-creation-tips/
https://wikis.uit.tufts.edu/confluence/download/attachments/28150013/Fontsize_new.doc?version=1&modificationDate=1250186249000
http://streams-dev.it.tufts.edu/#/dashboard
https://geodata.tufts.edu/

Font Cheat Sheet

(Times New Roman) (Arial)

96 Poin 96 Pol

72 points /2 points

60 points — 60 points —

48 points — My 48 points — My
36 points — My GIS |36 points — My GIS

28 points — My GIS Poster |28 points — My GIS Poste
I 24 points — My GIS Poster 24 points — My GIS Poster

22 points — My GIS Poster 22 points — My GIS Poster

18 points — My GIS Poster 18 points — My GIS Poster
14 points — My GIS Poster 14 points — My GIS Poster



https://wikis.uit.tufts.edu/confluence/download/attachments/28150013/Fontsize_new.doc?version=1&modificationDate=1250186249000
https://wikis.uit.tufts.edu/confluence/download/attachments/28150013/Fontsize_new.doc?version=1&modificationDate=1250186249000

PRO TIPS
FOR GREAT
GIS POSTERS
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Think Ahead: Plan out your poster
BEFORE exporting all your maps!

Picture Tools Malaria_Example.pub - Microsoft Publisher
View Format
Determine the shape of 3 = 3 2 Sooinr L o0 AR i B gl | deees
v | [P Ficture Shape * HPH, = LhsendBackward ~ I . LN L :
p d d/ 4" A = | @] caption - E?f‘:::s.t -, 1:::9' 12 Align S Rotate ~ P 2l Wigth: |9.3
Ou r Stud area Ficture Styles . Shadow Effects Arrange Crop Size -
y y I A O e T O . T I T T T T e T e B 1

> Square vs Rectangle

. ] Introduction Til'le

Map Title Map Title Results Conclusion
Export 1 map of your
study area extent and
figure out where you
want your maps to go. e

Create a “dummy” poster
so you know what size
to set you maps before
exporting them!

> That way you can check that
legends, labels, north arrows,
scale bars look good!

Final Map Title

Map Projection and References
All maps displayed on 1:300,000 Sedle

cut FIPS 0600 Feat
Data Sources: CT DEP, ESRI MAGIC
Online sources: Fairfisld County Gresn Bsneszes, CT
Green Scene, Building CT Green, Green & Sustsmable Liv-
ing in Fairfild, A Network for Sustaimable Communities,
Farrfield County Comecticut Air Quality Info, Live Green
Comnecticut , Green Village Initiative, On the Green

| Tufts B

Class & Year




Set your Page Size in ArcMap

I Page and Print Setup : .I - | EE | .
» Export maps at the L
p p Mame: 2 Samsung ML-2850 Series -
CORRECT SIZE!
. Type: Samsung ML-2850 Series
» This makes all map | where:  useon2
elements look good. .
Size: Letter - I:i Printer Paper A
Le g en d Source: Auto Selection Printer Margins \IK'\E
Orientation: (@) Portrait (7) Landscape I:I Map Page (Page Layout)
© Sca I e ba r ; Sample Map Elements
1 Map Page Size
N (@) rt h A 'row []use Printer Paper Settings
Page
» Also guarantees the Standard Saes:  Custom . B
resolution looks good! it z |
Nothing pixely! N - |
Orientation: () Portrait (@ Landscape |
_Shuw Printer Margins on Layout Scale Map Elements proportionally to changes in Page Size i
[ Data Driven Pages... l Ok ] [ Cancel ] kor :?-,-
\ = Ia}:u?:u iig \ g/ XI\‘ - -K*
' = SEMMERD . - “i i




View your Map at 100% in ArcMap

FELEEE FCE R EELY:

» Use the Layout —
Toolbar to view
your map at 100%

» If your page is
sized correctly,
this ensures all
map elements
look great!




Exporting Maps & Images
What you see is NOT what you get!

- Export maps with just legend, north arrow, and scale bar.
- Make sure your legend is big enough to read on a poster!
- Don’t keep it the default size!!
- Use Publisher to put in titles and other explanatory text

> Format: JPG (photos)
GIF (solid colors, text)

PNG (Transparency)
Do NOT use Tiffs! They export too large for publisher!

Do NOT use PDFs, as you can’t import them into publisher!

- Resolution: 300 dpi




Q demo gis poster

File | Edit Wiew Bookmarks Insert Selection Geoprocessing Customize Windows Help
) New. CutsN b - | 199,305 SPA=1-1-1"1alF:
Cpen... Ctrl+ O
B Op k] @ ol R =
& GSave Ctrl+5 - o _
Save As.. Fl g | — ;
Save & Copy.. LI Q Export Map
- Share As » Savein: || Final Maps - @0 >R | W
Add Data » . oo T MName : Date modified Type
| : 1 '&} Mo itermns match your search.
Dg Sign In... - Recent Places
HH  ArcGIS Online... ] S
Page and Print 5etup... = -
. . ] Desktop
EH  Print Preview... |
o = ==
= Print.. — — Export as JPEG
| Export Map... -] 1 Libraries or GIF at 300 DPI
@- Analyze Map... Export Map ﬂ&‘h!
Bf Map Document Propert Export this map to a file, such as a B Computer
1 C\.Ademo gis poster] PMG, EPS, JPEG or PDF file, i you . < | m \ b
) are in Data view, only your current A
2..\Large_composite_n map display extent will be u Metwark File name:
3 ..\Practice_Cambridg| exported. If you are in Layout Save as type: [JPEG {*jpal - [ Cancsl ]
) view, your entire page layout will
4 MAustin Texas Censu be exported. E -~ Dptions
5 Ci.demo map Spring — G ||F I
6 ChUs. Afinal_map_template.mzxd J
] - Resolution: 300 | dpi
7 ChUs. Afinal_map_template.rmxd —
Width: 4765 pivels
& C\Users\bpar..\Indicatorl .rmxd 1
. i 2 | Height: 2944 pixels
9 ..41950 percent non white_with...
Exit Alt+Fa t [ Write World File




\"*"*‘\""-"‘\* rﬁ\‘*’ﬂf\{*'ﬂﬁ’\—:gﬁ~m’*‘—w ,
AQQ VidPS, ulfldpns ana nmeadadinas rirst...

[S=4

you don’t need to write as much as you think!

s o Determining the Risk for Malaria Transmission

Ethiopia, 2015

Distance to Rivers

Results Conclusion

Scatterplot of MPG vs weight

wee

Ethiopia, Africa ]

o ww wa e e s

wegnt

&

Figures 1 82show the feiationen between  sus-
tainebilty, income and popuiation.

versge Risk
= Nam.
DRt e t:!r Destrict

ook | o ILTASIE e er oY

Health Centers Final Risk Score

Yoman

e B -~ W PR Map Projection and References

All maps displayed on 1:300,000 Scale
Projection Information: Africa Albers Equd Area Conic
Data Sources: GADM. ESRI. MAGIC
Online sources: Fzirfield County Green Busmesses, CT
Green Scene, Building CT Green, Green & Sustainable Liv-
ing i Fairfield, A Network for Sustamable Communities,
Fairfield County Comecticut Air Quality Info, Live Green
Connecticut , Green Village Initiative, On the Green.
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Text Sizes

A Budding Revolution or Destined for Flames?
Determining the Effects of Marijuana Legalization Laws on Adolescent Substance Abuse Patterns throughout the United States

Abstract Health Effects of Marijuana

» Title: 80-100 pt

This stanester project & pant of alarser Master's thesks examizing the Lhranis
eSects of marsjama Jegakmtion Lws on the overal] well baim of adcles.
cents. While the poster primazily covers the evolation o fznag ama legak- =
: aatiom laws amd 23adescant trands ovey the praceding § Gecades, the papey
i - . drlves dreper mto the bastors of man jaass, mEaded state L, the
. L meckiminnns responsible for the bealth effects, dong with the Sfezencas
. : batween sSects madults and teens Since mariuiea b bees om the rie :
4 S u b TI t I e . 4 O - 6 O pt b adeles 23 and older E‘m5-?h:“”m£$m§h£m”“;h‘mﬂmm’;r i B
mcrease m tren m Thi g am especily mmpor ot e f more stabes I
hg‘;":“""’"d:]:: comtimae 0 veform theis Liws within the coming ¥ s, The MTF 353 pe—
i e e NEDIIH staies wars 2sed to sxmmime trands in ore amd parceied risk
seats the comtny’s Satmit ik matttede v E S e W L b onny i 3 Snmal srdes were examimed 1o mde atamd the
of marfam in £odiy's society . Acconding b0 FiTare § €% o orane ks 3md mechanis vespozsible for toe beddth ootccaes 3 ado.
. ated by Pew Fesearch Cemter, 013 manks the Bt Fear o dadals, Ooe maor conchasion was that marfaim prevakace
H . whers the muonty of Amancans froy lplomg MEEL o 0y hobel decresed m e grade md vemmned comstmt for
} e a I n g S . - p a3, Whde aeasly kalli ofall Ameniams Bve in stales WA T o) g 900, botneves, percened riek comtimaed to decraise during i ot

time. Thix ragpess that perceired rak migit not be the sole mdcator for :
e Howeveg farther stratiication of states based om bws & regairedto . j"-f*-"-‘? i s S
better mmderstand the troe infloence of legalization on teen marijmm piy - - e e

valence Jaorsover, adtional fctrs stk 35 crme, trastment sémis.

_ - s Sy
4 BOdy Te Xt . 2 4 - 3 5 pt — slesceats me che popalaim dolescentTrends

cfmaema #z st » Ammdmarjaas prevaence praked among 13tk gradens in 1373, Rillowing 2 - Elgra - Ml ing tha Fosmra
N m.eqmcemgmelmr mie that begam during the 1 5608 { Figare 3. - - g e i g s
i ‘Use dechined for 135 years, bottoming at 2% in 1931

Thesis Research

Thin thesia wrill bs a papulation Easd, s sectianal
atudy in ardsr ta d fa =
icall, Sering years whane there a3 rie e, the proportion of sts- St Betoreen the state evel of legalie iom nd the preva.

Il However, thtnm:.ottccunezlr.mm lenee af adal t mas and rik p
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p c 8  (cgalized, medicinal, dceriminalized, bath
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» Captions: 18-22 pt

declimed mntil 200, at which 2shght increse contimoed wotll 1011,
* 2042 shows ashzht decrease for 2 grade, whdle 10+ & 124 grade e balted.

mesive Laws and the prev-
‘alence of teen use.

Marijumma s clasified by the following criteriz: o Al rarvedlames otems ok bmESmmper | 0t c oL oe e Jy - 17 years .
. 5 cent wse in the pavt month | ) { -

. The draz bas 3 high potential for sbme : 3

. The Grag bas oo camently accepted medical me & e, * TEAWsth Rk Bekaor Sarvedllmce (YREE) md Momitoring the Fatare b= s . - u .-

zaemt i the Usited Stater {MTF) studies bave the most comistent results in prevalence over the It i s ol

Mx]]t}dm&mhmd‘kdnwn decade. NSDLUH follow asimikar trend, bt kave mnck kower reparted prev- . S r :

alence rates (Figare &). =

» Authors: 25-40 pt

Evolution of Man]u;ma L.e.galimtiml Laws: 1973 to 2013

. B ] 3w Mearijuaes P |aw e Mg sta Pommrmar §wne St Dlasijuana Fnsuiian |Laws
1 R o - i gy

Carclyn Talmadge
Exrvirommental Health, Eall 2012
Civil & Exvironmental Engineering

Note: These are based on a 30 X 40in poster with Serif Font!
This would change if the poster was bigger or smaller!



View your poster at 100% also!

» Put your “zoom” to 100% - Views “real size”
Can people read the text? Is the resolution okay?

» Especially important with maps, labels, legends!

Insert  PageDesign  Mailings  Review Talmadge, Carolyn C.
= Cut "1 Bring Forward Group P Find -
0 Cop M %’ “ ’:E'" D : Send Backward 'Jn:_u‘cu\: 25 Replace
pa.ste Format Painter | & T U & =- St):‘es Tz:;:, Pictures Toble Shapes Tot [ Align= Rotate [ Select -
Clipboard m Font Paragraph Styles Objects Arrange Editing ~
Pages \‘I‘\.‘%Lh\.l‘\.mlm.l%ll.hl‘\.\‘I.\.ll‘sw.\‘l‘\.l‘l.\‘ll‘“\.\‘l.\.l‘\.mll‘s\.l‘l.\‘l‘\.\‘ll.sw.l‘\.\‘l‘\.mll.’\‘Im.\‘l‘\.l“.ml‘\.\‘l.\‘l"1.9\‘I‘\.|‘\.\‘l"zicml.\Jm.hl“zill‘hmh\.\‘I\:.‘z‘zl‘\.\‘||‘\.I‘\.‘z‘zl‘\.m|.\.lm.‘z‘4|‘\.|‘|.\‘I‘\.‘z‘sl.\.l‘\.\‘I‘\.lz‘él.\‘l‘\.ml.\.la’\.\‘l‘\.l‘l.mlﬁ.hl.\.l =
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Percent Using

it N - _ .y,
DUH follow a similar trend, but have much lower reported prev- 5 .
. ) 04— . . \
i (Flgure 6) 1971 1975 1980 1985 1990
- 0 MTF = Monstoniag the Future, NSDUH = National Susvey on Druy
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2011  Note: NSDUH data for youths aged 12 to 17 are not presented for
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Evolution of Marijuana Legalization Laws:

Marijuana Possession Laws
1970 - 1989

State Marijuana Possession Laws
1990 - 1999

State Marijuana Possession Laws
2000 - 2009

bt Bl b Bl b Bl g

282
3 State Legislation ‘(L State Legislation + State Legislati
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What kind of Maps and figures
should | include on my poster?

» What information is important for your readers to understand?
Overview or Inset map- Important dates or locations
Factor Maps/ Individual Maps

v

v

> Maps that add to the readers understanding and tell the story

> Factors that went into your model (not necessarily intermediary steps)

- Ex: Suitability Analysis: Distance from Roads- Show the actual Euc Distance with distance
values rather than the reclassify layer that doesn’t have values but just numbers.

v

Final Map- Some may have a “final” map, others might not (that’s
okay).

v

Summary Statistics - Charts, Tables, Graphs that sum up your
findings!




Analysis & Map Tips

3 Pro_|ect Project, Project!
First, make sure your data frame is projected

o Proliect yolur data (Data = Export Data) the MOMENT you decide you are going
to keep it!

- Remove the unprojected layer from your TOC

» Set your Environments for Raster Analyses.
- Raster Extent - what area does the output cover?
Raster Analysis - Cell Size & Mask (aka clip to boundary)

» Bookmark your location - makes creating equal sized maps much
easier!
> Pick your page size and set up your layout early

» Avoid the Floating Island Effect -

Include surrounding boundaries (& labels) in your maps for towns, counties,
states, countries, etc.

o ILDJ(S)? othe)r Iocatlon info that might help readers understand locations (Roads,
s, etc

» Label known locations (depending on scale).
- Capitals & Major Cities (Points), Towns, Counties, States, etc




Analysis & Map Tips

» Put a shaded relief/topology underneath
your maps for environmental analyses!

» Set your own color ramp in symbology.
Can edit the start and ending color.

> Right click on the color ramp = properties >
set color 1 and color 2

» Remove ESRIs Citation text: /nsert 2
Dynamic Text 2Service Layer Credits




Analysis Tips & Tricks

» Make sure Background Geoprocessing is disabled.

» Can have multiple ArcMap sessions open at once.

» Start from 1 .mxd and every time you complete a new
map/map layout, save as a new .mxd for that map.
That way, you can go back to any individual map for
easy edits later on!

» Running out of space on your H drive? Purchase a USB
or External Hard drive... or zip up the folder and
upload to



mailto:https://tufts.account.box.com/login

o
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Use a color Generator
to explore color
themes!

https://coolors.co/
http://www.colorbrewer.org

- —

A

—



https://coolors.co/
http://www.colorbrewer.org/

Beware of the Plotter

» What you see on the screen isn’t always how the
color prints on the plotter!

» Avoid using and




Keep

Posters
Visual!

Images, charts,
tables and graphs
say much more
than words!

[Ty T

| Remote Sensing Techniques for Identifying lllegal “Trespass Grow”
Operations in California’s Conservation Lands | 2014
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Bar Chart -
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help

CaMpaigN o

Table 1. Summary statistics for the mobile-monitoring sampling data.

Parameter Observations () Mean + SD Median  5th percentile  95th percentile
UFP concentration (particles/cm?) 8,225 44,000 + 24,800 39,800 15,900 87,500
PMj 5 concentration [ug/m?)? 8,354 36+30 29 10 129
PAH concentration (ng/m®) 7453 76155 55 8 212
Traffic count per minute
WB 9,598 137223 132 102 17.7
BOE 9,553 367465 384 245 449
Wind speed [m/sec) 7913 13+10 09 04 386
Temperature |°C) 9441 263435 67 198 307
RH (%) 9,441 4581113 454 27.3 66.4
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“Measured using DustTrak, which has a known but consistent bias by a factor of 2.5-3 relative to gravimetric measure-
ments (Chang et al. 2001).

YEARS OF TRADITION

Alook into the last 6 years and the obstacles that were defeated
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WORKPLACE ACCIDENTS

Social Sciences

‘This checkdist will assst you b2 socechully elrmizate the ik of weckpince shps aod falie
[ weahr_| () ciroent |

11 petant otk st e e the it

e SR
STRUCTURE (Q e () somisen |

‘-:_ LA b e

LA B
R
<z

widoo

o s ] o0t N

o

atures: development ications time

Audubon

Types of Visuals

* Maps (obviously)

e Charts & Graphics
e Summary Statistics/Tables
* Photos and Images
e Timelines

* Infographics

* Image Diagrams
 Lifecycle Diagrams
* Venn Diagrams

* Word clouds

* Quotes

* Checklists

* Flow Charts

* Questionnaires/Surveys




Citing Images from Online

MUST include citation direct/y under images
taken from online.

» Credit the author along with a link.

» In google, change search options to “label for
reuse” to avoid copyright infringement.

v

All Images Videos News Search tools

Color = Time « Labeled for reuse ~ More tools ~ Clear

Not filtered by license
. romantic love “ friendship I Labeled for reuse with moedification

v’ Labeled for reuse %

Labeled for noncommercial reuse with modific ation
Labeled for noncommercial reuse
-y “
SN BN VY




Tufts

UNIVERSITY

» Do NOT, | repeat, do NOT copy an tufts logo
image from Google Images!

» Download Logos from the Communications Page

(0]



http://communications.tufts.edu/marketing-and-branding/brand-guides-and-logos/download-logos/

Design Process:

Be in charge of your design decisions:

Color Palette: Pick a color scheme and use it throughout your poster!
 Use it for text/color blocking for headers or sections.

Fonts: Pick 1 or 2 main fonts, but no more!

* One serif and one sans-serif

* Don’t use 2 of the same types of fonts

* Uses them through maps, charts and figures, and poster text.

Size: Poster text is important, but graphic text is as well
* Labels, legends, captions

Format: Identify most important elements (title, headings, maps, tables,
graphs) & place them on poster first. Then add text and secondary information.

DON’T JUST ACCEPT EONT & COLOR DEFAULTS.
Pick EVERYTHING WITH A PURPOSE!!




Design Tools & Concepts

Layout

Visual Hierarchy
Alignment — Use of columns © hzic ANDEZSON W ANDERTOONS. COM
Grouping -To box or not to Box?
Contrast — Use of white space

Typography

y
v Font Type/Style
v
v
v
v
v

v
v
v
v

)
=

Emphasis

Column Width

Justification/ Left Alignment . W, — i
Bullets & Paragraphs -—
Size

i)
I

Color "OK, I'm now going to read out loud every single slide
to you, word for word, until you all wish you'd just die.”
v Color Wheel

v Complimentary/contrasting Colors

Images/Figures

Resolution




Goal: Maximize Readability

Re ad ab| I |ty | m p rove S Could you please take a -

o . blah blah blah blah blah blah significance blah blah data blah blah
seat. This is a pr esentation blah blah blah blah blah blah qualitative blah quantitative b;:h blah
H spss mixed methods blah blah blah blah blah blah blah blah
. not a word find puzzle. biah bian blah ogic model blah blah biah blah three biah biah
blah blah blah blafy blah blah significance blah blah data blah blah
C O I I I p re h e n S I O n blah blah blah blah blah blah qualitative blah quantitative blah blah
spss mixed methods blah blah blah blah blah blah blah blah
blah blah blah logic model blah blah blah blah three blah blah
blah blah blah blah blah blah significance blah blah data blah blah
ah blah blah blah blah qualitative blah quantitative blah blah
blah blah blah blah blah blah blah blah
ap,blah blah three blah blah

Retention -

spss mixed mg blah blah blah blah blah
C blah blah blah blah blah three blah blah
blah blah blah ce blah blah data biah blah
. blah blah blah e blah quantitative blah blah
Re adin spee d p ofah blah blah blah blah blah
blah blah bigp blah blah blah three blah blah

Reading persistence

freshspectrum.com




READ THIS FIRST

and then read this.

THAT'S VISUAL HIERARCHY.




Visual Hierarchy

Visual hierarchy

What is it?

How can | get some?

More important info =
bigger & higher up



Visual Hierarchy
starts with your TITLE!

ink Big! Really BIG!

Your biggest impact!
Boldface type!
SMALL CAPs are better than BIG CAPS

» Be concise but creative!
Don’t be afraid to use a little humor

» Use the Subtitle to provide more details
& location/date information

INTRODUCTION

The cost of accommodations reflect 3 wilingness to pay for amenities not directly
In the marketplace. Proximity to transit i one such amenity.

This proj the Camby Departs
ment (COD) with the aim of quantifying the premium assocated with Iving within
a dis ofa Bay Transport (MBTA) train sta-

tion 5t0p In Somenvilie, Cambridge and the adjacent Boston neighbarhoad of Alle
ston.

Prosimity 10 radl transit does not alone explain the cost premium of lving in ane of
these areas In order to capture this, assocated cakulations were done to deters
mine the current premium connected to 2 Cambridge address, all other factors
held constant.

METHODS

What is 2 Walkshed?

While it Is easy to determine the half-mie area around a station *as the crow fles,”
the resulting circular areas would not accurately represent how a padestrian expes
riences the city. A wakshed is a more realistic measurement of how far ks
“walkable,” taking into consideration barriers e highways and rivers.

Gathering Data
Using a Pythan script, the rental data for this project was collected an November
5™ and 30%, 2015 from 2 site that artment
listings. Each property was then geor i

nates and—in addition to information on rent and number of bedrooms— was en-
coded with the following attributes based on spatial location:

+ Whether the apartment was in 2 MBTA train station walkshed or not.

+ Closest MBTA rad station.

+ Whether the apartment was in Cambridge, Somenville, Allston or not.

. from the A = Survey [ACS)-

Models of Analysis
The stationslevel means at each MEBTA station stop was calculated as:
Rent = ag + ayBedroom + a;Walkshed

‘Where the sample was restricted for the condition of the station under analysis.

whether. Is within the half-mile walkshed, and
Bedrooms is the number of bedrooms (treated categorically).
The rent premium for each station was determined by dividing the mean rent withe
in the % mile walkshed by the mean rent for 3l apartments closest 1o the station
under analysis nat within the % mile walkshed.
Average rent premium for bving in Cambridge was caloulated as:

Rent = ug +a, Bedroom + «,Walkshed + a;Cambridge

Where Cambridge Indicates whether an apartment Is in Cambridge or Allstone
Somervile. The ACS variables were not consistently significant predictors of rent

Analysis of Monthly Rental Premiums in the Greater Cambridge Area

... ltve in Cambridge?

... live near a train station?

Mean Rent out Walkshed  Mean Premium in Walkshed | Mean TotalRedt,  Premium

MBTA Station B (5E) B (sE) 5% rii e Eumen TN
T e spuisinoim S s T
Amembly $1,400.00{324.15) SieTsoolasa ) 53710 2418 2,825.00

Central $54. 38 (188, 62 L0 485 7 1,666.30 A

Commurity College $2,300.00(75 48 ssato(sta) ek 2,625.00
Duvis $3,86253(351.18) (13408 3881008 $,041.67 131




BUZZKILL -

MINIMIZING AIRCRAFT NOISE

OVER DENALI NATIONAL PARK

BACKGROUND

A primary role the 1962 Wilderness Act sets for the National Park Service is to
preserve “outstanding opportunities for solitude”. Yet in Denali National Park in
Alaska, this solitude is increasingly interrupted by small, low-flying aircraft, which
carry flightseers and climbers between surrounding cirports and the peaks at the
heart of the park. Solitude-seeking hikers are outspokenly disturbed, and studies
indicate noise pollution’s effect on animal behavior can change ecosystems in
yet-unknown ways.

Pilots, scientists, and park officials have met to change common flight routes, try-
ing to move them away from sound-sensitive areas while keeping them safe and
practical. However, there are an overwhelming number of subjective factors in-
volved in sound sensitivity and flight practicality, and many conflicting opinions
about them. To help make this compromise, NPS would like a model for the opti-
mal flight paths given all these idera one where stakeholders can infer-
actively change the parameters to understand the problem and reach a compro-
mise.

To build this model, | collaborated closely with scientists and GIS specialists in De-
nali National Park, where | am continuing this work over the summer.

METHODS

We considered this as a Least Cost Path problem, where given start points {air-
ports), an end point (the Denali massif), and a “cost raster” of the undesirability
of flying over each 500m cell, we found the paths with the least sum cost of cells
traversed. NPS Denali created cost rasters for various sensitivity factors (see be-
low)—we wanted to see how different weighted combinations of these would pro-
duce different optimal routes. Each component cost raster was normalized, mulfi-
plied by a weight (0, 2, or 8), then all summed to produce an overall cost raster.
The weights of the compenent rasters acted as the parameters for the model.

For users to explore these parameters interactively, we needed to pre-compute all
of their 2,187 unique combinations. | wrote a Python geoprocessing script to par-
allelize the tasks—a weighted sum and the ArcGIS Least Cost Path tools—between
10 networked computers over 20 hours. | then made a webpage to show and
compare the resulting routes for any combinations of these weights.

ROUTING FACTORS

Compared to current routes, optimal flight paths (cyan) avoid areas with greatest
noise sensitivity (red), preferring regions with a higher natural embient noise
level (to mask aircraft noise), highest distance from the ground, and least existing
opportunities for solitude. This is just one set of paths of the 2,187 possibilities
computed by combining the routing factors below in different weighted sums.

RESULTS

There is no single best new route that comes from this project; that is for stakehold-
ers to decide as they explore the possibilities it has generated. However, many

of the optimal routes resemble changes that have clready been proposed, such

as avoiding popular backpacking areas south of the road in the northeast of the
park. Politically, seeing this result lends those proposals more credibility, which
may help drive their adoption. Other weight combinatfions suggest drastic but fea-
sible changes, such as directing east-west flights along the soul?teus?em park bor-
der, well away from popular hiking areas.

The model also uncovered flaws in the ArcGIS Least Cost Path algorithm. When
run on a raster where every cell has cost 1, the paths it chooses are indirect and
longer than straight lines—in other words, not opfimal. Becouse it considers cost
between cell centers, diagonal travel is penalized. But planes fly ot any heading,
not just the cardinal directions, so all 8 neighboring celrs should be considered
equidistant. Modifying this algorithm for my summer work should eliminate these
“taxicab distance” paths and produce more valid results.

SOURCES

Aircraft Overflights Advisory Council. “2012 Factsheet.” Healey, Alaska: 2012.

Denali Nafional Park and Preserve. Backcountry Management Plan. National

Park Service. Denali Park, Alaska: January 2006.

Wilderness Act of 1964, 16 U.S. C. 1131-1136.
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low), and for the enthusiasm, support, and
time they have given to this project.

TUFTS EARTH &|®
OCEAN SCIENCES

This is a joint project for Earth & Ocean Sci-
ences (GIS) and Computer Science (Visual
Analytics).

TUFTS COMPUTER | @

GABE JOSEPH SCIENCE

Back y Manag Plan
Sefs standards for the amount and
intensity of noise permissible in different
areas of the park.

Nationel Perk Service. 2006. Dencli Notioned Perk
and Praserve Final Beckeouniry Management Plan,

Prefer Rying over naturally louder areas,
like streams, where noise is less intrusive
than, say, a quiet, open field. Based on
modeling of median sound pressure level
across the entire stafe.

Don’t make the reader
hunt for your information!

Group authors & make
them easy to spot!

Flight Directness
Prefer straighter lines from each airport
to the Denali massif. Without this, ArcGIS
Least Cost Paths are often wandering and
imprachically indirect.

Computed krom dolo provided by the National Park

Hiking Accessibility

People who take the ime fo travel to
hard4o-reach areas value their quietude
significantly more. Encourage planes
towards the rood and other pE:es where
solitude is less important.

A gecapatial model of anbient sound preswure levels g"::" D.ndih F:I’ Asj:::am ocorariat Buerows, R, D. Abbe, J. Tricker, P. Landres, J. Service.
in the contiguous United States. Mennas, Duniel - ; Peynter, D. Schirokouer, P. Hooge. 2015. “Mapping
and Sharrll, Kirk cad Fristrup, Kuet, The Joernal of Wibdarness Chorocter in Denak National Park and N

the Acousticel Sodely of America, 135, 27462764
(2014)

Praserve.” In Prograss.
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Proposing wetland restoration corridors in

Mississippi's Tallahatchie watershed
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Travel Bug Books presents

Travel Bug Books
Montezuma Avenue
Friday, August 26,7 pm.

Nustrated with 1920s drawings
by Alban Butler
Published by Adobe Publishing
290 pp, 6" x 9" softcover
$19.95
1SBN 1-878776-01-0

www.thorntonsbest.com
adobe@thorntonsbest.com

Coming soon!
Elizabeth’s new
book, The Best of
Nantucket and
Below!

Talk and :
Booksigning

Elizabeth Thornton and

- N, THE BESTOF ' Sania e
" \ LB~ TR & g
49 RAND BEYOND includes Taos « 2nd fdition
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Elizabeth Thornton, long-time
Santa Fe resident/observer/local
people-places expert, presents
an entertaining and totally
biased view of every aspect of
Santa Fe life with hundreds of
tidbits of insider information.

If you can’t make it to the talk,
you can still order the book:
Send check or money order to
Adobe Publishing
304 Delgado Street
Santa Fe, NM 87501
Add $2.50 to order for shipping and
handling.
NM residents please add 6.25% sales tax.
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information.
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* Introduction to Remote Sensing

New UEP and Environmental Studies Course (Spring Semester)

What is Remote Sensing?

Remote sensing is the science of obtaining and interpret-
ing information about the Earth from a distance, using
sensors that are not in physical contact with the object
being observed. Information can be collected about the
Earth surface via a variety of methods, such as satellites,

Remote sensing deals with the detection and measure-
ment of phenomena with devices sensitive to electromag-
netic (EM) energy such as:

. Light (cameras and scanners)
. Heat (thermal scanners)

. Radio Waves (radar)

Electromagnetic Spectrum

The EM spectrum ranges
from the shorter wavelengths
(including gamma and x-rays)
to the longer wavelengths (including microwaves and ra-
dio waves). Satellite sensors measure EM radiation that
has interacted with the Earth’s surface. Interactions

with matter can change the direction, intensity, wave-
length content, and polarization of EM radiation.

What are the Uses of Remote Sensing?

. Monitoring urban growth, urban Heat Island, vegeta-
tion cover

. Deforestation activities

. Archaeological discoveries

. Geological and Mineral Exploration

. Coastal Change Detection

How is Remote Sensing Useful?

. It provides a unique perspective from which
to observe large regions.
. Sensors can measure energy at wavelengths
which are beyond the range of human vision.
. Global monitoring is possible from nearly any
site on Earth.
For more information on this course, please contact
Dr. Eman Ghoneim at salma@bu.edu or visit
http://gis.tufts.edu

Applications in Remote Sensing

lufts

Sea Water Erosion at the Egyptian Nile Delta

The Nile delta is presently retreat
Ing due 10 accelerating erosion
along the coastline, generally
attributed to the construction of
the Aswan High Dam and the
entrapment of a large amount of
sediments behind it. Optical
satellite images reveal coastal
erosion close to the Rosetta

and Damietta promontories.

Analysss of Landsat satellite images reveal that the Rosetta promon-
tory has lost approximately 9.5 km? in area and its coastling has re-

treated 3 km intand in only 30 years (1972 - 2003) or 100 m per

year!

The southern part of the Nile Delta
is presently suffering from the un-
controlled urbanization of the city of
Cairo. The high economic growth
and employment opportunities in
this city caused an influx of labour
migration. Local increase of popula-
tion plus migrants causad the city to
expand rapidly and in an uncontrol
lable fashion, Landsat images proc
essing reveal that Cairo metropoli-
tan area has doubled in size in less
than 20 years (1984 - 2003).

&

Based on image
processing and
change detection
analysis itis
estimated that
about 62 km?

(~ 12%) of the
farmland areas in
the vicinity of Cairo
were lost in 18-year
time span between
1984 and 2002. Once these lands have been converted 10 urban
use, green areas and agricultural lands are generally lost forever, and
in the long term could cause food scarcity.

o

Buried Ancient Water Sources in Northern Darfur

Northwestern Sudan is among the driest piaces on earth. However, dur-
iNg previous humid phases, the surface was veined by rivers and dotted
by large lakes. Radar data from the Canadian Radarsat-1 satellite and
the Shuttle Radar Topography Mission (SRTM) along with the optical
Landsat data revealed a large endorheic drainage basin, which Is cen-
tered by a large terminal palaeciake, in the northern Darfur State,

From the space data, segments of an-
cient lake shorelines have been discov
ared, At its maximum extent, the mega
lake occupied an area of ~30,750km?
(about the size of the state of Massa-
chusetts), and would have contained
approximately 2530km? of water,

Radar long wavelength signals can
penetrate up to several meters through
the sand, providing imagery of subsur-
face fluvial features. The dark inear
patterns in the radar imagery (b) pre-
sent ancient river channels now filled
with sand more than 3-meter deep.
The detection of such buried rivers
have significant consequences for Im-
proving our knowledge of continental
climate change and regional palaeo-
hydrology.

Much of the water carmed by the discovered lake and associated drain-
age network would have percolated into the underlying rocks feeding the
groundwater aquifer, Discoveries such as these will aid in providing water

to areas in need,




INTRO TO REMOTE SENSING

New UEP and Environmental Studies Course, Spring Semester

Prof. Eman Ghoneim

' What is Remote Sensing? ‘Bl Sea Water Erosion: Egyptian Nile Delta Increasing Coastlines with Artificial Islands

Remote sensing is the science of obtaining and interpreting The Nile delta is presently The Emirate of Dubai, UAE, has only a small stretch of coastline,
information about the Earth from a distance, using sensors that are retreating due to accelerating thus the government has planned to increase the length of original
not in physical contact with the object being observed. Information erosion along the coastline, coastline from 60 km to 1,200 km. The idea was to construct
can be coliected about the Earth surface via a variety of methods, generally attributed to the several artificial istands in the Arabia Gulf. The first manmade
such as satellites. construction of the Aswan island project 10 bé completed is called Palm Jumeirah, The
High Dam and the entrapment artificial island, which measures 5 km?, has created 560 ha of land
" Remote sensing deals with the detection and of a large amount of sediments and has added 78.6 km to the country’s coastiine,
measurement of phenomena with devices behind it. Analysis of Landsat
sensitive to electromagnetic (EM) energy such as: satellite images reveal that the
= eLight (cameras and scanners) Rosetta promontory has lost
o Radio Waves (radar) approximately 9.5 knv in area

4 and its coastline has retreated

¢ Hoat (thermal scenners) 3 km inland in only 30 years (1972 - 2003) or 100 m per year!
The EM spectrum ranges from the -[ - -
shorter wavelengths (including S . Land Change Analysis of Cairo Farmland
gamma and x-rays) to the longer —_— -

wavelengths (Including microwaves 1 The southern part of the Nile Delta is

and radio waves), Satelite sensors — presently suffering from the uncontrolled urbanization of the city of

measure EM radiation that has Cairo. The high economic growth and employment

interacted with the Earth’s surface. opportunities in this city caused an influx

of labour migration when caused the city

ST ,‘,(‘, to expand rapidly and in an uncontrollable

VX'J i p fashion. Landsat images processing

reveal that Cairo metropolitan area has

o Monitoring urban growth, urban Heat Island, vegetation cover doubled In size in less than 20 years

o Deforestation activities (1984 - 2003).
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Quickbird satellite images shows the construction and development
of the artificial island of Palm Jumeirah, which constructed of sand

e cal S
SAeinoiopon dpoverie a detect dredged from the bottom of the Arabkan Gulf. The use of satellite
e Geological and Mineral Exploration A change detection
20l08 ; PioK analysis revealed that images helped engineering companies organize, plan and monitor
*Coastal Cnange Detection approximately Dubai, the number one tourist destination.
e Monitoring weather condition, water quality, ice melt 62 km? (~ 12%) of

the farmland areas
in the vionity of
NI PSPPSR Cairo were lost in
18-year time span
between 1984 and
2002, Once these
lands have been
converted o urban
use, green areas and
agricultural lands are
generally lost forever,
and in the long term
could cause food

. GIS@Tufts s |
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oIt provides a unique perspective from which to observe large
regions.

*Sensors can measure energy at wavelengths which are beyond
the range of human vision,

o Global monitonng 1s possible from nearly any site on Earth.
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March 24, 2009
Treasury Details Plan to Buy Risky Assets
By Brian Knowlton

WASHINGTON — The Obama administration formally presented the latest step in 1ts financial rescue package
on Monday, an attempt to draw private investors into partnership with a new federal entity that could eventually
buy up to $1 trillion in troubled assets that are weighing down banks and clogging up the credit markets.

The Dow Jones industrial average was up sharply early Monday, gaining 250 points at one point, or 3 5 percent-
age points. When the Treasury secretary, Timothy F. Geithner, spoke on Feb. 10 of a bank rescue plan without
offering much detail, investors took that as a worrying sign and the Dow fell sharply, losing 380 points.

The Treasury secretary did not deny the uncertainties inherent in the new program but defended it Monday as a
practical approach. “There is no doubt the government is taking a risk,” Mr. Geithner said, “the only question is
how best to do it.”

The success or failure of the plan carries not only enormous stakes for the nation’s recovery but certain political
risks for Mr. Geithner as well. At least two Republican senators have called for his resignation. And on Sunday,
Senator Richard C. Shelby of Alabama, the ranking Republican on the Banking Committee, told Fox News that
“1f he keeps going down this road, I think that he won't l1ast long ™

Initially, a new Public-Private Investment Program will provide financing for $500 billion in purchasing power
to buy those troubled or toxic assets — which the government refers to more diplomatically as legacy assets —
with the potential of expanding later to as much as $1 trillion, according to a fact sheet issued by the Treasury

Department.

At the core of the financing package will be $75 billion to $100 billion in capital from the existing financial
bailout known as TARP, the Troubled Assets Relief Program, along with the share provided by private investors,




March 24, 2009

Treasury Details Plan to Buy Risky Assets

By Brian Knowlton

WASHINGTON — The Obama administration formally presented the latest step in its
financial rescue package on Monday, an attempt to draw private investors into partnership
with a new federal entity that could eventually buy up to $1 trillion in troubled assets that
are weighing down banks and clogging up the credit markets.

The Dow Jones industrial average was up sharply early Monday, gaining 250 points at
one point, or 3.5 percentage points. When the Treasury secretary, Timothy F. Geithner,
spoke on Feb. 10 of a bank rescue plan without offering much detail, investors took that
as a worrying sign and the Dow fell sharply, losing 380 points.

The Treasury secretary did not deny the uncertainties inherent in the new program but
defended it Monday as a practical approach. “There is no doubt the government is taking
arisk,” Mr. Geithner said, “the only question is how best to do it.”

The success or failure of the plan carries not only enormous stakes for the nation's
recovery but certain political risks for Mr. Geithner as well. At least two Republican
senators have called for his resignation. And on Sunday, Senator Richard C. Shelby of
Alabama, the ranking Republican on the Banking Committee, told Fox News that “if he
keeps going down this road, I think that he won't last long.”
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/e property impacts
Concerns that the Path will
negatively impact my property

)..-4/\. ity Not Concemned
.

Concerns about safety in the
area of the Path

SN

Not concerned

Project Description

The Watertown Department of Commumnity Development and
Planming, 1 conjunction with the Bicycle and Pedestnan Com-
muttee and Watertown Citizens for Environmental Safety
(WCES) are 1n the process of expanding off-street options for
the citizens in the town. The Watertown Commumty Path will
serve as a pnmanly off-street transportation option hnking East
Watertown, Watertown Square, and the Charles River. In the
summer of 2010 the Massachusetts Department of Conserva-
tion and Recreation (DCR)) will commence construction of a
“rail trail” that will connect the Charles River Reservation Path
in East Watertown to the Minuteman Commuter Bikeway in
Cambndge. The next piece of this network expansion, the
Community Path, has a more concentrated focus on meeting
the needs of residents in Watertown by providing walking and
biking access to businesses, public facilities, schools, and recrea-
tional opportumties.

Spatial analysis for this infrastructure project is critical to ad-
dress both the goal of the Path anchonng the redevelopment of
lower Arsenal street and the importance of addressing citizen
concerns early in the process to avoid future backlash. Compar-
ing the land use maps to the survey results will assist in the
making of basic conclusions about how residents feel towards
the project compared to business owners and managers.

Survey geocoding methodology

A survey ocmPleted bj.r 256 penPle Prm'ides a qua]itattve aml‘ysis
to help identify geographic areas of support and locate specific
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LOSING GROUND: SO

INTRODUCTION

There are nearly 724 impaired waters across the state of Iowa, a number that has
climbed 15 percent in the past two years (Figure 1). Additionally, Iowa watersheds have
been identified by the Environmental protection Agency and the USDA as major contrib-
utors of hypoxia in the Gulf of Mexico. Iowa has a robust agricultural economy-leading
the nation in pork, egg, and corn production. A commonly identified impairment for

Vi
CWpper lowa Subbasin
| + Impaired Lakes

Impaired Streams
lowa Counties

lakes is excess algae caused by large concentrations of ni-
trates and phosphorous from soil erosion off farm fields.

Using the Revised Universal Soil Loss Equation
(RUSLE) to determine soil loss, I will estimate the tons of
soil per acre per year that could be lost in the upper Iowa
watershed from erosion. Depending on the results, farms
vulnerable to soil loss may consider adapting farm produc-

| 1101 OF Management practices and adopting conservation

Figure 1.

techniques.

METHODOLOGY
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Bottlenose Dolphin Strandings During the Deepwater Horizon Oil Spill Response

‘Gaia Bonini

MEM551

Qct. 27, 2017

Souwrces - Esri; NOAA, U5 Census

= (/:‘ ORSTSPILL IN HISTORY... ® Bottlenose Dolphin Strandings OiITrajryForecast

This map shows stranding incidents of Bottlenose dolphins . . .+ ~. Forecast
(Turciops truncatus) for five years following the 2010 BP Oil @ BP Deepwater Horizon ail Rig

spill at the Deepwater Horizon rig in the Gulf of Mexico. D Uncertain

The worst oil spill in history, cetaceans and other marine % State Capitals

mammals are still affected by the spill today. - nght

The extent of this oil spill is a projection modeled by NOAA, B Medium
illustrated in this forecast. [ ] Heavy
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Land of Opportunity: The Use of GIS Network Analyst to Evaluate Transportation Access

What is Opportunity?

The Kirwan Institute for the Study of Race
and Ethnicity at Ohio State University has
put together several data sets detailing
ditterences in “opportunity” at the Census
Tract level. In short, a community’s
“opportunity” rating, or its 'Z" score
(explained in the methodology section)
reters to a series of educational,

ploy t, neighborhood, tinancial, and
environmental factors.

This project displays a method of mapping
transportation access — by car or by bus —
trom areas of markedly low comprehensive
opportunity to areas of markedly high
comprehensive opportunity. GIS Network
Analyst, which allows users to map access
to locations using existing transportation
networks, was utilized to show average
time taken to travel trom low to high
opportunity Census Tracts.

The use of this method in the future could
potentially aid planners in improving
transportation access in cerfain
communities, and perhaps in spreading
opportunity more equally across the board
in neighborhoods such as Greater Boston.
Note that this project serves as the
demonstration of a method rather than as
the verification of a hypothesis.

Comprehensive Opportunity in
Eastern Massachusetts

Methodology

A e 1

The “Comprehensive Opportunity™ data layer averages a variety of h rg and neighborl

create a ‘Z’ score, rated in these maps from -2 to 1. Those Census ‘I’mcu in the Greater Boston areap

to
G 2

and -0.5 were given a “low opportunity” rating and marked with a red dot at their centroid, and those Tracts havmg a Z score between 0
and 1 were given a “high opportunity” rating, as shown by green dots. Two transportation networks — one tor roads and one tor MBTA
buses — were created using the Network Analyst tool. From the total mileage of each road or bus route and their respective speed limits

{12 mph tor all bus routes), total minutes taken on each stretch of the two networks could be

lculated. Using Network Analyst’s Origin

-Destination Cost Matrix, the total minutes taken to travel trom each point of low opportunity to each point ot high opportunity was

puted. Finally averag

Comprehensive Opportunity in
Greater Boston

Points of Low and High
Opportunity

—

Aversge Time from Low Opp. to High Opp. by Bus
( in Minutes) (in Minutes)

total travel times trom each origin of low opportunity were determined using the two networks.

Discussion

As mentioned, this project serves primarily
as the demonstration of a method. As
shown in the map below of median tamily
income, this tool can be utilized to show
how ditfering levels of transportation
access relate to a household’s financial
situation. Not surprisingly, comprehensive
opportunity and median income are quite
related, a finding leading to the conclusion
that perhaps opportunity itselt should
improve along with transportation
accessibility in certain areas.

Limitations

Because one is unlikely to take a bus trom
Lynn to Waltham, and because the MBTA
bus system does not stretch as tar as does
the roads system, true transportation ac-
cess can only be modeled using a multimo-

dal network including roads, public transit,
and commuter trains. For more on meth-
odology and results, see hitps://
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Left Align (GOOD!)

The Greeks and the Romans left a legacy
in Europe which is evident in current lan-
guage, thought, law and minds. Ancient
Greece was a collection of city-states, out
of which a primitive form of democracy
developed. Athens was the most powerful
and developed city, and a cradle of learning
from the time of Pericles. Citizens forums
debated and legislated policy of the state,
and from here arose some of the most
notable classical philosophers, such as
Socrates, Plato, and Aristotle, the last of
whom taught taught Alexander the Great.

Justified (BAD!)

The Greeks and the Romans left a legacy in
Europe which is evident in current lan-
guage, thought, law and minds. Ancient
Greece was a collection of city-states, out of
which a primitive form of democracy devel-
oped. Athens was the most powerful and de-
veloped city, and a cradle of learning from
the time of Pericles. Citizens forums debated
and legislated policy of the state, and from
here arose some of the most notable classical
philosophers, such as Socrates, Plato, and
Aristotle, the last of whom taught taught Al-
exander the Great.
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Lorem ipsum dolor sit
amet, consectetur adipi-
scing elit. Nullam blandit
efficitur hendrerit. Donec
at leo nibh. Pellentesque
eleifend lacus ut leo varius
pulvinar. Phasellus eu elit
tempor, blandit turpis
vitae, auctor metus. Nunc
lorem ac magna euismod,
eget mollis ornare ve-
hicula. Cras faucibus urna
augue, non egestas sem
vestibulum a. Integer
porta sollicitudin fermen-
tum. Duis eu augue ali-
guam, placerat neque non,
pellentesque dui. Praesent

QmSetus lectus. Mauris
ut.

Morbi at diam vitae massa
ornare ullamcorper. Morbi
ut nisl ut urna mattis ven-
enatis vel auctor leo. Ut et
diam eu nisl luctus pre-
tium sodales in elit. Cur-
abitur sagittis, metus con-
sequat sagittis lacinia,
libero lacus vulputate
metus, ut bibendum felis
lacus vitae urna. Aliquam
vulputate, lacus ac ultrices
egestas, nulla felis porta
arcu, ac convallis metus
felis in turpis. Donec orci
turpis, tincidunt sodales
ante id, ultrices dignissim
elit. Ut tempor neque sag-
ittis velit vehicula, eu
varius enim elit rutrum,.

“WIDOWS” & “ORPHANS”

<

nec posuere

purus. Maecenas nec fau-
cibus turpis. Mauris feu-
giat aliguam euismod. Sed
euismod tortor quis metus
volutpat, vel imperdiet
ipsum ultrices, Aenean
facilisis tortor quis sapien
volutpat hendrerit. Morbi
bibendum nisl eget massa
congue, vitae placerat
arcu porttitor. Mauris quis
nunc vestibulum, vestibu-
lum lectus non, consecte-
tur purus. Sed aliquet odio
et evismod molestie. Nam
gravida suscipit ex, id feu-
giat ligula pretium nec.
Vivamus eget odio mollis.
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Leonardo Da Vinci's Best Ideas:

« Mirror Writing: Was it a a way to avoid the inky mess of writing left-handed?
Whatever his motives, Da Vinci sure liked mirror writing: most of his journals

are scrawled in reverse.
« Scuba His diving suit was made of leather, connected to a snorkel made of

cane and a bell that floated at the surface.
« The Revolving Bridge: The light yet sturdy materials, affixed to a rolling rope-

and-pulley system, allowed an army to pick up and go at a moment’s notice.

Leonardo Da Vinci's Best Ideas:

« Mirror Writing: Was it a a way to avoid the inky mess of writing left-handed?
Whatever his motives, Da Vinci sure liked mirror writing: most of his journals
are scrawled in reverse.

« Scuba His diving suit was made of leather, connected to a snorkel made of cane
and a bell that floated at the surface.

« The Revolving Bridge: The light yet sturdy materials, affixed to a rolling rope-
and-pulley system, allowed an army to pick up and go at a moment’s notice.




And Paragraphs Too!

Break your text into paragraphs & have a space between paragraphs
Keep spacing the same between paragraphs
Keep line spacing the same from paragraph to paragraph

Don't indent & avoid hyphenation

DATA LIMITATION

Most political geographic research uses aggregate level data and survey toals as the pre-
ferred instrument of choice for this type of analysis because of the methodological inaccura-
cy and inconsistency related to voter and voter history data collection. Generally speaking,
Massachusetts has a high voter registration rate but experiences low voter participation
rates overall and even more so in this electorate. This problem is made worst due to annual
local census counts in many urban municipalities that leads to high numbers of voters cate-
gorized as inactive, which expunges from the active voter precinct list. That is why originally,
I wanted to also compare the eligible voter population analysis with actual voter turnout
rates of this target electorate at the precinct level. Moreover, | developed a strategic voter his-
tory query using the voter history software Voter Activation Network (VAN): (1) People who
voted in the 2008 election but missed the 2010 US Senate Special Election, (2) 2010 Gover-
nor's race, plus (3) People who voted in 2006 Governor's Race, 2007 /2009/2011 Municipal
Elections (4) Everyone who registered since 2008 and missed 2 elections; (5) Exclude those
who were registered before 2008 and have never voted that would have kept us from over-
stating the role of this electorate. But since every individual city and town maintains their
own information it would take a great deal of time to complete this analysis. The Census also
has its own limitations: (1) it counts non-citizens and those incarcerates as eligible voters;
(2) lacks consistent measure for races, particularly Hispanic. Therefore, the MRE analysis o
2002 overstates the amount of Hispanics. Although the 2012 Census accounts for this
through the Non-White Hispanic category, race as uniform measurement is illusive due to
self-reporting.

ANALYSIS & CONCLUSION

The main conclusion from this analysis is that with over 1,000,000 registered and unregis-
tered voters the MRE is spatially concentrated in urban cities and towns through the Com-
monwealth. Secondly, this electorate is growing at dramatic rate experiencing over 164
percent growth in the last ten years. At all scales of analysis the MRE doubles in growth.
Third, in 2002 approximately 41% of this electorate lived in Boston, Lynn, Worcester,
Springfield, and Holyoke and now only 36 percent reside in these cities. Fourth, if one se-
lects precincts with over 500 MRE residents, we observe the deep geographic concentra-
tion of this electorate has experienced in the last 10 years. Moreover, the geography indi-
cates a growth in suburban cities of this population. Overall, these observations support
the goals of this project and the potential impact that the MRE can play in the electoral
and policy making process as this community is expected to continue its growth. Lastly, as
further research is continued on this subject it is critical that we integrate voter history
and voter regression models to this research. In doing so we can build an electoral power
building map that can begin to rebuild a new Commonwealth and America, one house-
hold, one vote at a time.,
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Crowd-Mapping and Human Security: The 2011-2012 Syrian Uprising

Introduction

For over a year, Syria has been the scene of what is perhaps the Arab
Spring's most inscrutable uprising. What began as scattered demon-
strations after young children were arrested for vandalism in the pro-
vincial city of Dara’a grew into a popular uprising led by a combina-
tion of furtive protester groups and shadowy insurgents. The lack of
a robust media presence in the country has made information hard
to come by, prompting various dissident groups both inside and out-
side the country to fill the void with SMS, Twitter and e-mail reports.
From this crowd-sourced information, groups outside the country are
not only analyzing the general human security situation but are in-
creasingly able to geographically visualize the situation as well.

This praject is an inquiry into the possibilites of crowd-sourced GIS
data mapping out safe areas and routes for Syrians fleeing within and
across their country's borders. By using crowd-sourced data and spa-
tial analysis techniques, this project maps and analyzes current un-
rest and provides a regional and road-based analysis of safe areas
and routes in the country.

Methodology

Crowid-sourced KML files detailing the locations of protests, kilings,
strikes and other civil disturbances during the week of April 8157,
2012, were obtained from the Syrian Uprising Information Centre.
Road data was downloaded from OpenStreethap (available through
a Creative Cormmaons license] via the Cloudmade download page,
with major city data points and administrative boundaries taken
from the Tufts GIS servers. Except for the last two categories, all data
mapped was crowd-sounced.

Incidents were broken down by type: protests against the al-fssad
regime, killings carried out by the regime, general strikes, and other
incidents ranging from reports of arrests to documentation of tank
fire. First, a density analysis based on incident data gave a rudimen-
tary look at the security situation from a spatial lens. Then a density
kemel analysts was done on the incident data, which was then com-
bined with road infrastructure data, with the result analyzing the
safety of routes based on their proximity to dusters of unrest, as well
as the density of incidents. The same process was used to analyze
the relative safety of individual major cites. Finally, numerical rank-
ings were assigned to incident data based on the potential security
threat. Killings recelved a ranking of three, protests and strikes re-
ceived a ranking of two based on the potential for a violent response,

Tl Unrean

Human Security Analysis of Syria; Week of April 8th - April 15th
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and other incidents with sparse information received a ranking of
one. Similar rankings were given to roads based on thelr prosimity
to unrest. Thess data layers were then interpolated into new visual
representations and combined wsing the raster caboulator to provide
a color-coded human security landscape of the entire country, with
green representing the safest regions and roads passing throwgh
‘those regions representing the safest routes. Despite the three rank-
ing categories for incidant data, the final analysis layer had five cate-

Dty of Wizmrew and ot Urrest

pories for ranking insecurity to reflect the complexity of the com-
bined data.

Issues
The situation on the ground in Syria has been changing very quickly,
and the data in this project will necessarily have a short shelf life.
One must consider that the data does not represent all of the human
rights violations that occur in a given timespan (e.g. sexual violence,
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disappearances, attacks by opposition groups) and that the sources
aggregating the data are themselves highly partizan.

Due to logistical limitations, a complete breakdown of the types of
roads and transporanon options was not possible. Gaps in data also
meant that imporant secwrity considerations such as road blacks
were not accountad for in this analysis. Evaluating the security risks
by incident type and proximity was inevitably a subjective endeavor,
and the rankings assigned must be considered in light of their rather
flubd context. The decision to exclude or inClude certain data points
was also subject to logistical and subjective considerations; for exam-
ple, crowd-sourced data from other sources was excluded because it
was too sparse, and data such as police station locations was exclud-
ed because it was seen as irrelevant (troop movements and secret
police infiltration may present more of a threat than the physical
presence of a police station).

Conclusions

This project represents some of the possibilities of using crowd-
sourced human rights data to analyze human security and safe
routes. Using limited and almost solely crowd-sourced data, it is pos-
sible to do a rudimentary human security analysis that can be used
by civilians and asylum-seekers to reach safe hawvens inside or outside
the country. The ranking system and proximity can give a general
sense of the potential for violence and insecurity in a given area, and
can allow for a cost-benefit analysis in seeking refuge in a certain re-
Elon or taking a spedific route. Additionally, crowd-sourced data can
also highlight unrest and human rights violations in areas that have
not received media attention.

However, there are imitations to such a project that should be con-
sidered. A steady stream of reliable crowd-sourced data can be elu-
sive, and a project made by people outside the country may rely on
puesswork and subjective analysis ill-grounded in reality. The lirmited
of degree of technological penetration and dearth of impartial
soURCEs in mamy countries also hinders implementation.
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Quintessential One Health:

A Bovine Tuberculosis Risk Analysis in South Africa

Bovine tuberculosis (BTB), caused by pathogen Mycobacterium bovis, is
an infectious disease of importance to domestic livestock, wildlife, and
humans. Endemic to bovids, BTB is known to spill over into wildlife
populations where they cohabitate. First identified in greater kudu and
common duiker in 1928, BTB spilled over from infected cattle to African
buffalo in South Africa’s Kruger National Park in the 1990s. It has since
been diagnosed in a muititude of species ranging from felids (lions,
leopards, cheetahs) to canids (African wild dogs) to primates (baboons)

to ungulates (eland, impala

etc); many of these species are already rare

or in decline. The occurrence of BTB in wildlife constitutes an infectious
feedback loop, potentiating re-exposure and infection for livestock,

thus thwarting eradication efforts. The ability of M. bovis to cause spill-
over events and reside in various reservoir species makes it challenging

to eradicate and presents a

SRR
am =

significant risk to waldlife health.

A noteworthy zoonosis for humans, BTB is
closely related to M. tubercuiosis, the caus-
ative agent of human tuberculosis (T8), and
the leading infectious cause of death world-
wide. Because developing nations often lack
the resources for proper speciation, the ex-
act proportion of BTB cases is unknown,
and the true prevalence is suspected to be
severely under-reported. However, due to
reasons of increasing multi-drug resistance,
it is of vital importance to make this distinc-

tion. On the South African landscape level, where wildlife is present to
maintain the pathogen, where livestock range in close proximity to
wildlife, and where livestock and people coexist, BTB remains a signifi-
cant threat to public health, encapsulating how animal, human, and en-
vironmental factors collectively drive disease emergence and patterns.

Species of Conservation Interest

Cheetah

Acinonyx jubatus
VULNERABLE

ENDANGERED

A weighted risk analysis was performed for both human and wildlife
populations. A variety of tools was used for each analysis (ie. Euclidean
Distance and Kernel Density), and each factor was converted to a raster
and reclassified. Zonal Statistics was applied to the human analysis to

determine average risk per

local municipality. From the wildlife analysis,

the hot zones of risk were manually compared to the ranges of vulnera-
ble spedies to determine which species might be most susceptible based
on geospatial factors. For humans, weight was assigned as follows: 30%
HIV prevalence + 30% bovine density + 20% abattoir density + 20%
dairy production. For wildlife, the weight was assigned as follows: 35%
bovine density + 30% distance from African buffalo range + 20% dis-
tance from water + 10% distance from overlapping warthog and kudu
range + 5% distance from independent kudu and warthog ranges.

Weighted Human Risk Analysis for Bovine TB
Mean Risk Score per Local Municipality

Low Risk High Risk

*  Capitals
#  Other Cities

For the human analysis, the average BTB risk was determined per local municipality. The
absolute minimum and maximum scores possible were 0.5 and 8.9, respectively. Average scores

per local municipality ranged from 0.63 to 6.82, with the minimum and maximum scores being 0.5 and 7.7,
respectively. The highest average risk of BTB was 6.82, in the Midvaal Local Municipality, within the Sedibeng Dis-
trict Municipality, and the Gauteng Province. For the wildlife analysis, some high-risk areas overiapped with chee-
tah ranges, while African lions and African wild dogs seem to range in lower-risk areas. Leopard ranges expand
across the extent of South Africa, so they may also be considered a potentially at-risk population.

The value of such a vulnerability project is multifold. Public health agencies can use this geospatial analysis to es-
tablish targeted surveillance and prevention programs, engage in public outreach, and disseminate food safety,
hygiene, and biosecurity information in highly at-risk areas. This project can also inform conservation efforts,
identifying key regions and populations at risk. BTB is alsc notably a global disease, with varying risk factors. This
methodology can be repeated in other regions and modified for different factors. For example, BTB is also a
preblem in invasive brush-tailed possums in New Zealand, badgers in the UK, and white-tailed deer in Michigan.

There are some limitations to this geospatial analysis. Many livestock production risk factors are challenging to
represent geographically, such as age, breed, and various management practices. Other excluded datasets in-
clude wildlife population density, other immunosuppressive diseases, food safety (ex. milk pasteurization vs.
souring), and hygiene factors. In addition, wildlife migration routes and livestock movement across the landscape
are critical factors influencing BTB ecology, and due to difficulty in presenting such information, were not consid-
ered in this analysis. Furthermore, higher spatial resolution may be more informative in the implementation of
targeted surveillance programs. Finally, my chosen factors approximate human population density, but perhaps

a more nuanced analysis incorporating environmental and human-independent factors may be more suitable.

Municipalities of Highest Risk

# Local Municipality Mean Risk Score

Weighted Risk Score

JENNIFER YU
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A Budding Revolution or Destined for Flames?
Determining the Effects of Marijuana Legalization Laws on Adolescent Substance Abuse Patterns throughout the United States

Abstract Health Effects of Marijuana

» Title: 80-100 pt

This stanester project & pant of alarser Master's thesks examizing the Lhranis
eSects of marsjama Jegakmtion Lws on the overal] well baim of adcles.
cents. While the poster primazily covers the evolation o fznag ama legak- =
: aatiom laws amd 23adescant trands ovey the praceding § Gecades, the papey
i - . drlves dreper mto the bastors of man jaass, mEaded state L, the
. L meckiminnns responsible for the bealth effects, dong with the Sfezencas
. : batween sSects madults and teens Since mariuiea b bees om the rie :
4 S u b TI t I e . 4 O - 6 O pt b adeles 23 and older E‘m5-?h:“”m£$m§h£m”“;h‘mﬂmm’;r i B
mcrease m tren m Thi g am especily mmpor ot e f more stabes I
hg‘;":“""’"d:]:: comtimae 0 veform theis Liws within the coming ¥ s, The MTF 353 pe—
i e e NEDIIH staies wars 2sed to sxmmime trands in ore amd parceied risk
seats the comtny’s Satmit ik matttede v E S e W L b onny i 3 Snmal srdes were examimed 1o mde atamd the
of marfam in £odiy's society . Acconding b0 FiTare § €% o orane ks 3md mechanis vespozsible for toe beddth ootccaes 3 ado.
. ated by Pew Fesearch Cemter, 013 manks the Bt Fear o dadals, Ooe maor conchasion was that marfaim prevakace
H . whers the muonty of Amancans froy lplomg MEEL o 0y hobel decresed m e grade md vemmned comstmt for
} e a I n g S . - p a3, Whde aeasly kalli ofall Ameniams Bve in stales WA T o) g 900, botneves, percened riek comtimaed to decraise during i ot

time. Thix ragpess that perceired rak migit not be the sole mdcator for :
e Howeveg farther stratiication of states based om bws & regairedto . j"-f*-"-‘? i s S
better mmderstand the troe infloence of legalization on teen marijmm piy - - e e

valence Jaorsover, adtional fctrs stk 35 crme, trastment sémis.

_ - s Sy
4 BOdy Te Xt . 2 4 - 3 5 pt — slesceats me che popalaim dolescentTrends

cfmaema #z st » Ammdmarjaas prevaence praked among 13tk gradens in 1373, Rillowing 2 - Elgra - Ml ing tha Fosmra
N m.eqmcemgmelmr mie that begam during the 1 5608 { Figare 3. - - g e i g s
i ‘Use dechined for 135 years, bottoming at 2% in 1931

Thesis Research

Thin thesia wrill bs a papulation Easd, s sectianal
atudy in ardsr ta d fa =
icall, Sering years whane there a3 rie e, the proportion of sts- St Betoreen the state evel of legalie iom nd the preva.

Il However, thtnm:.ottccunezlr.mm lenee af adal t mas and rik p
z.a;ou whan rax com 3 o The ¥outh Rak Bchasiar Sarveillanss s‘mm{nmss}a,_
(Firme 4). 2 3t will be stratificd based an the makenp of gate v

p c 8  (cgalized, medicinal, dceriminalized, bath
} SO u rce S - .I 8 —_ 3 O t ¢ Doty stmdat 1. 4%, 3.5% 3nd 6. 3% m grades S, 10, 12 Raugkhfl : decriminalired, rera takranes) to determine the cffccts
. Federal Laws 15 bigh 3choo] semiors &5 2 cument daily, or near daily marfaam mer 3 ; ;

-~ o an marijuana ase and ik peresption between ena 11 82

» Captions: 18-22 pt

declimed mntil 200, at which 2shght increse contimoed wotll 1011,
* 2042 shows ashzht decrease for 2 grade, whdle 10+ & 124 grade e balted.

mesive Laws and the prev-
‘alence of teen use.

Marijumma s clasified by the following criteriz: o Al rarvedlames otems ok bmESmmper | 0t c oL oe e Jy - 17 years .
. 5 cent wse in the pavt month | ) { -

. The draz bas 3 high potential for sbme : 3

. The Grag bas oo camently accepted medical me & e, * TEAWsth Rk Bekaor Sarvedllmce (YREE) md Momitoring the Fatare b= s . - u .-

zaemt i the Usited Stater {MTF) studies bave the most comistent results in prevalence over the It i s ol

Mx]]t}dm&mhmd‘kdnwn decade. NSDLUH follow asimikar trend, bt kave mnck kower reparted prev- . S r :

alence rates (Figare &). =

» Authors: 25-40 pt

Evolution of Man]u;ma L.e.galimtiml Laws: 1973 to 2013

. B ] 3w Mearijuaes P |aw e Mg sta Pommrmar §wne St Dlasijuana Fnsuiian |Laws
1 R o - i gy

Carclyn Talmadge
Exrvirommental Health, Eall 2012
Civil & Exvironmental Engineering

Note: These are based on a 30 X 40in poster with Serif Font!
This would change if the poster was bigger or smaller!



Can anyone read
your body text?

MAKE LINES OF TYPE SO LONG THAT THE READER
GETS LOSY WHEN TIY NG TO FIND THE NEXT LINE

ARD MISSES AWHOLE LINE OF TEXT.




Pro Tip: View your poster at 100%

» Put your “zoom” to 100% - Views “real size”
> Can people read the text? Is the resolution okay?

» Especially important with maps, labels, legends!
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2 Snook Growth in Habitats with lefermg A@wgg Varlablllty
£ v . Alesia Read, North Carolina State Universlty, anread @unity.nesu.edu
PROPOSED OBJECTIVE ;

To create a nseful tool for assessing potential stockmg
“habitats based on degree of variability’in water quality.’

' RESULTS
North Creek Lower (High Vnrhbilky)

*Snaok are 4 popular game fish foundin the estuarine creeks of Florida -
*Snook popiilation has been on the decline due to overfishing and ;;T
‘habitat degradation g g i
& ous stock enh end s are currently imdemny ; d ‘“n_mm :
ithout sufficient pr inary research » » S~
2 % . > - 2 North Créek Middle (Medium Varlnbillty) 2
* Abiotic yariability is'a prominent feature of these estuaries ST il ST N T T
‘Tempernure, dissolved oxygen and salinity might play lnnuendnl roles 7 2 ;‘::m:;;:. (my/L) ]‘ 3
_in the survivorship of the juvenilé snook ; B s . ‘ £
i San-lh (B&!) + *
STUDY SITES EE 1678 J P —
North Creek Sites E . w - Temp ("C) 7 S
{ Tims (days) 3038 :
- ean North cmk Upper (Low Vammmy)
‘ Nty [ P S o I, =2
o l 7 | &Iow Growth: L j
S — l ‘ % Dissolved Ox\gu(nlg/L) 1 i 53
{35 04 N
155 Salinity (o) y i
135 16-30 B,
| = & s | Pii : ii
| " e St B
/ooyl Al 1) [ T ) )
g , CONCLUSION
* ‘Snook exhibit i d growlh in habi witha medium degree of &M&!‘J&
variability :
- ; : / i~ S . * Stock enhancement projects will be more efficient by releasing juvenlle snook
1. Juvenile noek ave raised to 2. All 1ap0% are fagged wab 3 Fish are placéd in cages within variable prlmurﬂ) in nursery h.bi(ats with a medium degree of abiotie vnrilbiuty
fingerlings (100-200 mm) in the identifying markers for individual - Habitats at the rescasch sites for 40 days
aquiacultore facility. srowth nmsu'mmf 40 Fish are weighed and riscasured for growth

And remember backgrounds
can be distracting!

Plotter colors to be aware of!
Dark red and dark blue
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GEOSPATIAL ASSESSMENT OF ENVIRONMENTAL LEAD

Tufts

ULNIVERSITY
Cummings School of
Veterinary Medicing

Healing dn

Through increasing industrialization, environmental lead
contamination impacts human, animal, and ecosystem health. Lead
Is known to be a health risk at even small concentrations, and any
organism can acquire lead toxicity from soil, water, or air sources.
Humans can additionally obtain lead toxicity through urban farming
practices such as gardening, composting, and backyard chicken
ownership. Because there is currently a lack of data on the

of envi | lead ination in urban areas,
a geospatial assessment was performed for environmental lead
risk in the urbanized city of ville, Massachusetts

during the summer of 2017. Somerville has adopted sustainable
policies and Is growing into an active area of urban farming and
backyard chicken ownership. Soil samples were collected and
obtained with precise GPS coordinates, and a Deita handheld X-Ray
Fluorescence analyzer was used to determine each sample’s lead
levels. Results were Interpolated and then combined with other
variables to create a risk map to identify areas of high environmental
lead contamination in Somerville. Furthermore, this map was
combined with demographic data and animal land-use data to
determine how these hotspots change with demographic variables.
This study discovered that 32.86% of the soil in public areas of
Somerville had lead above the Massachusetts cutoff level of
200ppm, and 12.38% of the soil in public areas had lead above the
Environmental Protection Agency cutoff level of 400ppm. In
addition, house samples were much higher on average - showing
that public sofl samples alone do not capture the full range of

er wtal lead cor I 1 in Somerville. Additionally, House
Sparrows were the most prominent species seen interacting with
soil during observations. Avenues for future research from this
project, including increasing house participation and using the
House Sparrow as a bioindicator for lead, are important to create a
new conservation medicine-based approach to understanding and
addressing lead contamination in urban environments.

B by fichns

Lead Is an inorganic, heavy metal - abbreviated as Pb-and Is
naturally found in the environment, including in air, soil, and water.
Industrialization has increased the concentration of heavy metals
like lead in the environment (Cal & Calisl, 2016). The historical use of
leaded house paint and leaded gasoline has been shown to be an
Important source of lead exposure in humans. Although lead In paint
and gasoline has been banned (In 1978 and 1996 respectively), lead
from these products can still be maintained in the soll (Mielke &
Reagan, 1998). Lead exposure poses a health risk to not only
humans, but to domestic animals and wildlife as well. Additionally,
the increase in urban farming practices such as gardening and
backyard chicken ownership adds more routes of exposure for
humans (Spliethoff et al., 2014).

The City of Somerville borders Boston to the north and is home to
75,635 people and 33,720 housing units (United States Census
Bureau, 2010). In 2011, the City of Somerville addressed zoning
regulations to allow for residents to secure permits for backyard
flock ownership (Barth, 2014). Thus, Somerville has become a hot
spot for urban farming, including the ownership of backyard
chickens (Barth, 2014; Barth, 2015).

CONTAMINATION (N SOMERVILLE, MASSACHUSETTS

CAN WE IDENTIFY LEAD EXPOSURE HOTSPOTS FOR HUMANS, DOMESTIC ANIMALS, AND WILDLIFE?

Tatyana Jahn Kalani

Master of Science in Conservation Medicine, 2017
Cummings School of Veterinary Medicine, Tufts University
Advisors: Dr. Marieke Rosenbaum, Carolyn Talmadge, and Dr. Jessica Leibler

Figwre 1. Location of Somervilie, Ma

Boston
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v«
ssachesetts in relation to Boston, Massachusetts.

Massachuselts Bay

Using ESRI’s ArcMap, 219 sample sites were determined with a
240m x 240m fishnet grid. Soll samples were collected during the
summer of 2017, and obtained using precise GPS handheld units,
from houses and public areas in Somerville, MA. Samples were then
examined at Boston University’s Exposure Biology Laboratory using
an x-ray fluorescence analyzer to determine each sample’s lead
concentrations. Soll results were interpolated using the Inverse
Distance Weighted (IDW) methed in ArcMap, and then combined
with other risk factors (slope, density of gas stations, distance to
major roads, parcel size, and year parcel was bullt) to create a lead
exposure risk assessment map to identify areas of potentially high
envir | lead c ation in Somerville. Furthermore,
bivariate analyses were conducted to compare demographic data
with the risk map, in order to determine how these hotspots interact
with demographic variables. Wildlife observations were also
obtained through five-minute point counts at each sampling
location, and through the placement of camera traps. These
observations were then overlaid onto the risk map by species to
determine presence and absence in areas of high lead exposure risk.

Figure 2: Box-Whisker Plot of All Soil Samples
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Figure 5: Weighted Lead Exposure Risk Map

Figure 3: Wildlife Point Observations

Figure 4: Camera Trap Observations
|

Figure 6: House Sparrow Observations
on Weighted Lead Exposure Risk Map

Tuftsinstituteof the ENVIRONMENT

The findings of this research show that over a third of public sofl
samples in Somerville (32.86%, n=69) had soil lead levels above the
200 ppm maximum allowed for soil of “unrestricted use” in the state
of Massachusetts (Massachusetts Energy and Environmental Affairs,
2017). Comparatively, 12.38% (n=26) of public soll samples are
above the 400 ppm maximum allowed for bare soil that children
play In, as described by the Enwironmental Protection Agency
{Environmental Protection Agency, 2017). Because of this
discrepancy, federal and state governments and agencies should
work together using the most recent scientific data to determine a
more accurate and widely accepted measure for lead-safe soil levels
to better understand who is at risk. House samples were much
higher on average ~ showing that public soil samples alone do not
capture the full range of environmental lead contamination in
Somerville. Further research with an Iincreased sample size from
residential properties [s needed to evaluate if public soll lead levels
are predictive of nearby property soll lead levels. This study also
discovered that the House Sparrow was the most prominent species
seen Interacting with soll during observations, and likely may be
more affected by lead than other species. Additional studies that
obtain a more robust sample size of soll samples near houses and
that identify blood lead levels in the House Sparrow are avenues of
future research that would improve our understanding of
environmental lead contamination in Somerville and its impact on
urban wildlife.
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Figere 7: Image from camesa trap placed in Somerville, MA captures an Eastern Grey Squirvel
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Don’t Gyp the Gyps

Conclusion

The weighted analysis showed the highest

wvulnerabllity In the autonomous community of
Comunidad Foral de Navarra. High vulnerability was
also found in Castilla y Ledn and Castilla-La Mancha, The
south and east of Spain displayed maderate vulnerability while the
autonomous communities lining the coast in the Northwest of
Spain showed the least vulnerability.

Since griffon vultures rely primarily on deceased fivestack for
food, diclofenac polsoning remains a very real threat. the
percentage of livestock contaminated with diclofenac only needs to
be Sass than 1% to cause a population crash in griffon vultures
similar to what occurred in India. This analysis was performed o
ald agencies in focusing their efforts on areas in which vulture
poisoning would be most Nkely and hopefully would lead to better
screening procedures until diclofenac can be completely banned
from use,

Introduction

Vultures play a very impartant role in

ecosystems by quickly remaving carcasses preventin
the profiferation of countless diseases. In addition, they
prevent the population growth of many mammalian scavengers like
feral dogs and rodents that would otherwise allow for the spread of
many diseases, notably rabies. 1a Europe, vultures have traditionally
been assailed by many factors and have largely been extirpated from
the continent. In recent years, populations of 4 species of vultures
have been making a comeback, The most successful species Is the
griffan vulture (Gyps fulvus). Despite a brief decline due to a scarcity of
food following the Bovine Spongiform Encephalopathy outbreak, they
are once more spreading throughout Europe. In Spain, with the
reinstitution of feeding statfons known as muladares, there are around
64,218 individuals.

Meanwhile, in India and other parts of Asia, the populations of
Gyps vultures have plummeted by up to 99% in less than two decades.
This decline is chiefly due to accidental poisoning from the popular
NSAID diclofenac commonly used to treat livestock, Diclofenac has
been banned from use in most Aslan countries to pratect vultures and
with its ahsence, these populations will be able to recover. A safe drug A
stead Is melaxicam. In Spain, diclofenac e e il

i ¥ A wwe
reat it poses to vultures, - 25139010 15071610 L3R4
llar NSAIDs are legal - 1 MOsT 3 _ 1aw.0000 1 Duts No Dute
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Leptospirosis Exposure Risk Analysis, Thailand
\1‘ e Allison Wright, MCM Candidate “16, Tufts Universty
UNIVERSITY MOM 1009 May 2016

Whighted Wenmatditry Anabrits of
Leytipbasis Laposare,

Leptrapionis sk Scom

Leptospirosis In Thailand

Avecaged by Province

Legtospirusis 1s 4 oot discase derved luom spirochone uctena of
the genus [ etal, 2014). of the bacteria
bosowin i leplospires, sovelwes ratace with conti ted water. Lepaedpires
arv xhed in the wrine of infectod bost animals and maimtamed in the wrercement

due o chronic renad infection i carrier animals such &5 rats and cattie. These bactena
permst in sertam environmests becawse oy can thrvern sutrient-poor aquatic Rabitats
due 1o proteciive lnteractions with other bacteria and bioNkn formation (Hassmond et
al, 2014} In humans comman symptome inchade fever, nerve, joint and bead pas, and
redeess of the eyes, with patieats developing resal complications about 10% of the
time (Tangkanakul 2005) Iz rumizants porestent reproductive system infection cin
Jead to bwered fertlity prolonged e beeween caving abortions, stillhirths, weak
prrvniles and a drop in malk production (Martins and Lilestans, 2014). Leptospirsts wax
first reported in Thasand 1 1942 and has been os the rise since the 1960's, Eves still the
mmmber of cases continwes to i, from an modonoe of ke than 0.3 per 100,000 12 1995 to 2
peak s the year 2000 with an incidence of 23.7 cases per 100,000 people and remains high. An
averige of BO% of cases are i people Botwees 25-58 yuars old, with Bgher kevels in makes, the

typical  working class (Tangkanaked, 2005) This preseats the burden of economic Joss dwe 10 2
drop e heakthy working-age sen compaunded by the decrease in cntle, Abecp and goar sulk
and mear yield
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Although it has bees extablished thit 1 discise s one of great

wvironmental influence within Thachind, there has beena

surpresngly lew amount of envirommental Lepeogpira v

: § | tha countrx Results Bave not found high levls of gathogenic
ecd keptespirosts in the water bodies, however o majority of the

sampling & bemng dose 1n Basgkok where the clinical incidence is

Jow (Thapadungpanit et al 2013). A weighted valnerability analysis is preformed using four

risk Gcvors for amount of pe iom, o o food xoues, populition density

and land wse type. This analysis 15 dose in effort to inform researchers and the public oa where in the -. |
<country is most valoesable wo the risk of 1 e plosp in cedur o lmit expasure and %

target thels sampling effores. Rodent sumplag is already belsy perforssed in S Sa Ket Provinee, TRailand. Thas
analysis will not only give researchers a boead view of Loptopsiosis risi withis the country, but the resalts will

be dirvetly applod (o a fiekd sampiizg effort during May and June 2016 Conclusions
sie 3 g 15 U wke it
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Proposing wetland restoration corridors in

Mississippi's Tallahatchie watershed
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Beware of the Plotter

» What you see on the screen isn’t always how the
color prints on the plotter!

» Avoid using dark red and dark blue

- Dark red = Brownish
- Dark blue = Purple




Design Process:
Know your Audience!

Colleagues
© MAZE ANDEZSON ) WINK ANDEETOONS.COoM
Students \ q__fwu-‘ia-c,?,-m
(“/\—: T-L—?T"b )= =
Scientists/Conference \ = 3 "'f**:.—:.%ﬁ*ﬁ' y

Government officials {O\ = e o )
2 4

Community [ l
groups/Activists -l =

"I don't know, it's a little formulaic.”

General public




Design Process:

Be in charge of your design decisions:

Color Palette: Pick a color scheme and use it throughout your poster!
* Use it for text/color blocking for headers or sections.

Fonts: Pick 1 or 2 main fonts, but no more!
* One serif and one sans-serif
* Don’t use 2 of the same types of fonts

« Uses them through maps, charts and figures, and poster text.

Size: Poster text is important, but graphic text is as well
* Labels, legends, captions

Format: Identify most important elements (title, headings, maps, tables,
graphs) & place them on poster first. Then add text and secondary information.

DON’T JUST ACCEPT EONT & COLOR DEFAULTS.
CK EVERYTHING WITH A PURPOSE!!
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Think Ahead: Plan out your poster
BEFORE exporting all your maps!

Picture Tools Malaria_Example.pub - Microsoft Publisher
View Format
Determine the shape of 3 = 3 2 Sooinr L o0 AR i B gl | deees
v | [P Ficture Shape * HPH, = LhsendBackward ~ I . LN L :
p d d/ 4" A = | @] caption - E?f‘:::s.t -, 1:::9' 12 Align S Rotate ~ P 2l Wigth: |9.3
Ou r Stud area Ficture Styles . Shadow Effects Arrange Crop Size -
y y I A O e T O . T I T T T T e T e B 1

> Square vs Rectangle

. ] Introduction Til'le

Map Title Map Title Results Conclusion
Export 1 map of your
study area extent and
figure out where you
want your maps to go. e

Create a “dummy” poster
so you know what size
to set you maps before
exporting them!

> That way you can check that
legends, labels, north arrows,
scale bars look good!

Final Map Title

Map Projection and References
All maps displayed on 1:300,000 Sedle

cut FIPS 0600 Feat
Data Sources: CT DEP, ESRI MAGIC
Online sources: Fairfisld County Gresn Bsneszes, CT
Green Scene, Building CT Green, Green & Sustsmable Liv-
ing in Fairfild, A Network for Sustaimable Communities,
Farrfield County Comecticut Air Quality Info, Live Green
Comnecticut , Green Village Initiative, On the Green
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Class & Year




Set your Page Size in ArcMap

I Page and Print Setup : .I - | EE | .
» Export maps at the L
p p Mame: 2 Samsung ML-2850 Series -
CORRECT SIZE!
. Type: Samsung ML-2850 Series
» This makes all map | where:  useon2
elements look good. .
Size: Letter - I:i Printer Paper A
Le g en d Source: Auto Selection Printer Margins \IK'\E
Orientation: (@) Portrait (7) Landscape I:I Map Page (Page Layout)
© Sca I e ba r ; Sample Map Elements
1 Map Page Size
N (@) rt h A 'row []use Printer Paper Settings
Page
» Also guarantees the Standard Saes:  Custom . B
resolution looks good! it z |
Nothing pixely! N - |
Orientation: () Portrait (@ Landscape |
_Shuw Printer Margins on Layout Scale Map Elements proportionally to changes in Page Size i
[ Data Driven Pages... l Ok ] [ Cancel ] kor :?-,-
\ = Ia}:u?:u iig \ g/ XI\‘ - -K*
' = SEMMERD . - “i i




View your Map at 100% in ArcMap

FELEEE FCE R EELY:

» Use the Layout —
Toolbar to view
your map at 100%

» If your page is
sized correctly,
this ensures all
map elements
look great!




Exporting Maps & Images
What you see is NOT what you get!

(¢]

Export maps with just legend, north arrow, and scale bar.
- Make sure your legend is big enough to read on a poster!
- Don’t keep it the default size!!

- Use Publisher to put in titles and other explanatory text

(¢]

Format: JPG (photos)

GIF (solid colors, text)
Do NOT use Tiffs! They export too large for publisher!

Do NOT use PDFs, as you can’t import them into publisher!

(¢]

Resolution: 300 dpi

o

Caution: Web images are 72 dpi

Snaglt - software increases
image resolution




Q demo gis poster

File | Edit Wiew Bookmarks Insert Selection Geoprocessing Customize Windows Help
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Bf Map Document Propert Export this map to a file, such as a B Computer
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you don’t need to write as much as you think!

s o Determining the Risk for Malaria Transmission

Ethiopia, 2015

Distance to Rivers

Results Conclusion

Scatterplot of MPG vs weight

wee

Ethiopia, Africa ]
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Figures 1 82show the feiationen between  sus-
tainebilty, income and popuiation.
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e B -~ W PR Map Projection and References

All maps displayed on 1:300,000 Scale
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+ BO% of ilegal cannabis grown on federal lands supervised classification
technique best identifies the
known 2014 marijuana grow
operations throughout
Southern Humboldt County?
+ Parallelepiped
+ Maximum Likelihood

+ Mahalanobis Distance

+ 1.1 million illegal plants extracted from federal
and conservation lands in California in 2016

Operated by Drug Cartels

+ Not taxed & not regulated

+ Public Safety Risk for hikers/bikers
+ Litter & debris abandoned af sites

Deforesting Conservation Lands
+ Clear cutting national forests

2. Where are "Highly Suspect"
Trespass Grow sites that require

. Pesticides, Rodenticides & Fertilizers further investigation within the
\\ + 50 different foxicants identified: banned in US Figure 1: Known cannabis grow sifes throughout Humboldt Redwoods State

\ Humboldt County. Data povided by Humbaldt .

State University's new institute for Pcrk ond ng Ronge
Interdiscipinary Morjuana Research Conservation Lands?

+ Fragmenting wildiife habitats & ecosystems

a??
5

v

+ Lethal doses killing wildlife & aquatic species
+ Leaching into soils and waterways

“~Public Health Concerns
U g\ |, petectable levels when the plant is consumed
+ Flooding the Black Market with poor product

Depleting the Water Supply
+ 50% more water intensive due to poorly built
and leaky irgation systems

+ Diverting water from already diminished rivers

| Figure 4: Spectral signatures of soil
= vegetation and water, and

Figure 2: Reflectance pattems of 53 < coresponding wavelengths,

various surface features compared S A Source: Siegmund et al.

o Cannabis. Sowrce: Walthall ef of. Zlr

Figure 3: Spectral signatures of o
known grow sife in ENVI.

Known grow sites spectral profile's ' ¢ "
have characteristics of both soil and
vegetation because the grow
operations are very mixed pixels and
typically smaller than 30x30m, the
resolution of Landsat 8.

One pixel could contain: Cannabis,
Mixed Vegetation, Solil, Buildings,
Greenhouses, Growing Supplies,
Water imigation Systems.

Spectral Profiles varied from site to site
because not all grow operations
contained the same features or are X »
the same size. The following criteria was used for the
Mahalanobis Classification classified  !dentification of a Potential Trespass
the largest percentage of cannabis ~ Grow Site:

sites correctly without over classifying + Sites were classified as both
other land covers Mahalanobis & Maximum Likelihood

-

+ Area of site < .25 acres

.

Investigators need to be aware of the
trends for concealing illegal ¢ Within Conservation Lands
cultivation sites.

Future Research should include
change detection analysis, band
sharpening, use of drones.
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Table 1. Summary statistics for the mobile-monitoring sampling data.

Parameter Observations () Mean + SD Median  5th percentile  95th percentile
UFP concentration (particles/cm?) 8,225 44,000 + 24,800 39,800 15,900 87,500
PMj 5 concentration [ug/m?)? 8,354 36+30 29 10 129
PAH concentration (ng/m®) 7453 76155 55 8 212
Traffic count per minute
WB 9,598 137223 132 102 17.7
BOE 9,553 367465 384 245 449
Wind speed [m/sec) 7913 13+10 09 04 386
Temperature |°C) 9441 263435 67 198 307
RH (%) 9,441 4581113 454 27.3 66.4
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“Measured using DustTrak, which has a known but consistent bias by a factor of 2.5-3 relative to gravimetric measure-
ments (Chang et al. 2001).
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Types of Visuals

e Charts & Graphics
e Summary Statistics/Tables
* Photos and Images
e Timelines

* Maps

* Infographics

* Image Diagrams
 Lifecycle Diagrams
* Venn Diagrams

* Word clouds

* Quotes

* Checklists

* Flow Charts

* Questionnaires/Surveys
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What kind of Maps and figures
should | include on my poster?

» What in_)formation is important for your readers to understand for the
project:

» Overview map- Important data or locations

» Factor Maps/ Individual Maps
> Maps that add to the readers understanding

> Factors that went into your model (not necessarily intermediary steps)

- Ex: Suitability Analysis: Distance from Roads- Show the actual Euc Distance with distance values rather
than the reclassify layer that doesn’t have values but just numbers.

» Final Map- Some may have a “final” map, others might not (that’s okay).

» Summary Statistics - Charts, Tables, Graphs that sum up your findings!




Analysis & Map Tips

Project, Project, Project!
—  First, make sure your data frame is projected
— Project your data (Data = Export Data) the MOMENT you decide you are going to keep it!

— Remove the unprojected layer from your TOC

Set your Environments for Raster Analyses.
— Raster Extent — what area does the output cover?

— Raster Analysis — Cell Size & Mask (aka clip to boundary)

Bookmark your location — makes creating equal sized maps much easier!

— Pick your page size and set up your layout early

Avoid the Floating Island Effect -
— Include surrounding boundaries (& labels) in your maps for towns, counties, states, countries, etc.

— Use other location info that might help readers understand locations (Roads, POls, etc)

Label known locations (depending on scale).

— Capitals & Major Cities (Points), Towns, Counties, States, etc




Put a shaded relief/topology underneath

Analysis &
Map Tips

your maps for environmental analyses!

* Set your own color ramp in symbology.
Can edit the start and ending color.

— Right click on the color ramp = properties
- set color 1 and color 2

e Remove ESRIs Citation text: Insert =
Dynamic Text ?Service Layer Credits




Analysis Tips & Tricks

Can have multiple ArcMap sessions open at once.

Start from 1 .mxd and every time you complete a new map/map layout, save as a
new .mxd for that map. That way, you can go back to any individual map for easy
edits later on!

Running out of space on your H drive? Purchase a USB or External Hard drive...
or zip up the folder and upload to tufts box.



mailto:https://tufts.account.box.com/login

Is my poster effective?

» Why should anyone care?

» What am | adding to current knowledge?

» Are my visuals effective and understandable?
» Have | conveyed the findings clearly?

» Are my recommendations valid?
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So you think your finally done?

» Print out a letter size draft.

> Can you read the type? This includes the legends
and map elements!

- Are the colors what you really want?
- Does it look too busy?

- Do the main points pop out?




Which software to use

MS PowerPoint

Adobe InDesign
MS Publisher
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Lorem ipsum dolor sif amet, consectetuer
adipiscing elit. Nam erat. Donec sapien nisi,
vulputate sit|amet, seraper ac, dapibus|et, diam.
Ut nec arcu. Ut tincidont aliquam pede. Sus-
pendisse nisl nisi, vulputate ac, placerat nec,
pulvinar scelerisque, tnagna. Maecenas pul-
vinar blandif diam. Fusce non sapien. Integer
tincidunt| quam a lacinia semper, neque nunc
pellentesque|ipsum, en convallis massa me-

tus at nunic. In pretium. Integer vitae magna

ut urna rhoneus laoreet. Pellentesque habitant
morbi tristigie senectis et netus etjmalesuada
fames ac |turpis egestas. Maecenas lacinia iacu-
lis velit. Donec euismod congue sem. In so-
dales odio sif amet elit. Vivamus ac leo at lacus
sollicitudin 1pbortis.

Class aptent taciti sociosqu ad litora toerquent
per conubia nostra, per inceptos hymenaeos.
Vestibulum & sapien. Pellentesque consequat
risus sit amet lorem. Fusce sed odio vel eros
pretium portiitor. Proin quis sem porta est
varius porta.|Aliquam eu ipsum eu leo thoncus
condimenturn. Pellentesgae habitant morbi
tristique Senectus et netus et malesuada fames
ac turpis ggestas. Nung lapreet vensnats ante.
Pellentesjue interdum, massa nec placerat
cursus, tortor nisi feugiat ante, id dapibus est
magna vel nune. Aliguam accumsan. Nul-
lam eros massa, posuere sed, hendrerit vitae,
bibendum vitae, sem. Cras elementum. Donec
feugiat lacus vel dolor. Phasellus el tellus et
ante 1aculis rutrum. Aliquam urna.

Curabitur dapibus ligula quis massa. Integer
dictum nisi guis erat. Etiam imperdiet urna
eu elit. Curabitur sodales faueibus arcu. Nunc

et magna ne¢ orel luctus dapibus. Mullam
tristique pretium lorern. Etiam 1d est. Etiam
accumsan lacus viveria ante. Curabitur in elit.
Vestibulum pede. Inteper scelerisque sceleris-
que eros.| Ut leo turpis, aliquet nec, mzattis in,
pulvinar at, elit. Sed porta, velit id mollis sol-
licitudin |arcu odio faeilisis arcu, in consequat
avgue ante vitae diam| Nullam ante. Phasellus
feugiat ullamcorper sem. In hac habitasse
platea dictumst. Duis massa.

Donec ad justo a mi semper ultrices. Morbi
aliquet. Donec mi. Sed tristique tincidint
ligula. Vivamus facilisis. Nune sapien metus,
ullamcorer in, aliquam ron, ultrices nec, erat.
Vestibulum vehicula donvallis mauris. Aenean
in metus eu odio rhonzus mutrum. In hae habi-
tasse platea dictumst. Integer mattis, libero nec
vulputate mezttis, metus orel vehicula risus, non
nonummy eros erat id|felis. Nullam et erat quis
eros suscipit|vehicula, Nam iaculis felis volut-
pat maurs.

Donec sagittis vulputate mmagna. Maecenas dic-
tum. Proin at quam. Fusce sit amet risns. Nune
aliquam. [Nulla vitae nisl 5agittis ipsum phare-
tra commodo. Suspendisse potenti| Integer in
purus. Quisque eleifend vulputate enirn. Ali-
quam vulputate vehienla nisi. Etiam ewismod
metus et ipsum. Duis massa libero, ornare ac,
interdum vitae, varius in, nibh. Pragsent lacinia
turpis sitfamet ligula. Ut vitae velit vitae dui
malesuada snscipit. Dpnec evismod pretium
enim. Pellentesque eleifend dapibus purus.
Integer et erat vitae erps convallis velucula.

Lorem ipsum dolor sit anlet, consectetuer

adipiscing elit. Nam erat. Donec sapien nisi,
vulputate sit amet, seraper ac, dapibus et, diam.
Ut nec arcu. Ut tincidunt aliquam pede. Sus-
pendisse nisl nisi, vulputate ac, placerat nec,
pulvinar scelerisque, magna. Maecenas pul-
vinar blandit diam_ Fusce non sapien. Integer
tincidunt| quam a lacinia semper, neque nunc
pellentesque 1psum, et convallis massa me-

tus at nunic. In pretium. Integer vitae magna

ut urna rhoncus lacreet. Pellentesque habitant
morbi tristique senectins et netus et malesuada
fames ac|turpis egestas. Maecenas lacinia iacu-
lis velit. Donec enismod ¢ongue sem. In so-
dales odid sit amet elif. Vivamus ac leo at lacus
sollicitudin 1obortis.

Class aptent taciti socjosqu ad litora terquent
per conubia nostra, per inceptos hymenaeos.
Vestibulum a sapien. Pellentesque consequat
risus sit amet lorem. Fusce sed odio vel eros
pretium prortritor. Proin quis sem porta est
varius porta. Aliquam|eu ipsum eu leo rhoneus
condimenturn. Pellentesque habitant morbi
tristique Senectus et netus et malesnada fames
ac turpis ggestas. Nune laoreet vensnalis ante.
Pellentesque interdum, massa nec placerat
cursus, tortor nisi feugiat ante, 1d dapibus est
magna vel none. Aliquam accumsan. Mul-
lam eros massa, posuere sed, hendrerif vitae,
bibendum vitae, sem. Cras elementum. Donec
feugiat lacus vel dolor. Phasellus e tellus et
ante iaculis rutrum. Aliquam urna.

Curabitur dapibus ligila quis massa. Integer
dictum nisi quis erat. Etiam impercliet urna
eu elit. Cprabitur sodadles faucibus arcu. Nune
et magna|nee¢ orei luctus dapibus. Mullam




rem 1psum dolor sit amet, consectetuer
hdipiscing elit. Nam erat. Donec sapien nisi,
vulputate sit amet, semper ac, dapibus et, diam.
Ut nec arcu. Ut tincidunt aliquam pede. Sus-
pendisse nisl nisi, vulputate ac, placerat nec,
pulvinar scelerisque, magna. Maecenas pul-
winar blandit diam. Fusce non sapien. Integer
hineidunt, quam a lacinia semper, neque nunc
pellentesque ipsum, eu convallis massa me-
fus at nunc. In pretium. Integer vitae magna
it urna rhoncus laoreet. Pellentesque habitant
morbi tristique senectus et netus et malesuada
fames ac turpis egestas. Maecenas lacinia iacu-
lis velit
Donec enismod congue sem. In sodales odio sit
hmet elit. Vivamus ac leo at lacus sollicitudin
lobortis.

[Class aptent taciti sociosqu ad litora torquent
per conubia nostra, per inceptos hymenaeos.
Westibulum a sapien. Pellentesque consequat
risus sit amet lorem. Fusce sed odio vel eros
pretium porttitor. Proin quis sem porta est
varius porta. Aliquam eu ipsum eu leo rhoncus
pondimentum. Pellentesque habitant morbi
fristique senectus et netus et malesuada fames
Ac turpis egestas. Nunc laoreet venenatis ante.
Pellentesque interdum, massa nec placerat
pursus, tortor nisi feugiat ante, 1d dapibus est
magna vel nune. Aliquam accumsan. Nul-
lam eros massa, posuere sed, hendrerit vitae,
bibendum vitae, sem. Cras elementum. Donec
feugiat lacus vel dolor. Phasellus eu tellus et
Ante 1aculis rutrum. Aliquam urna.

Curabitur dapibus ligula quis massa. Integer
dictum nisi quis erat. Eliam imperdiet urna

Fu elit. Curabitur sodales faucibus arcu. Nune
Bt magna nec orei luctus dapibus. Nullam
fristique pretium lorem. Etiam id est. Etiam
hecumsan lacus viverra ante. Curabitur in elit.
Westibulum pede. Integer scelerisque sceleris-
fue eros. Ut leo turpis, aliquet nee, mattis in,
pulvinar at, elit. Sed porta, velit 1d mollis sol-
licitudin, arcu odio facilisis arcu, in consequat
pugue ante vitae diam. Nullam ante. Phasellus
feugiat ullamcorper sem. In hac habitasse
platea dictumst. Duis massa.

Donec ac justo a mu semper ultrices. Morbi
pliquet. Donec mi. Sed tristique tincidunt
ligula. Vivamus facilisis. Nunc sapien metus,
pllameorper in, aliquam non, ultrices nec, erat.
Vestibulum wehicula convallis mauns. Aenean in metus
Fu odio rhoncus mutnm. In hac habitasse platea dictumst
[nteger mattis, libero nec vulputate matfis, metus orci
frehicula risus, non nonummy eros erat id felis. Nul-

am et erat quis eros suscipit vehicula. Nam iaculis felis
lrolutpat mauris.

Denec sagittis vulputate magna. Maecenas dictum. Proin
ht quam. Fusce sit amet risus. Nune aliquam.
INulla vitae nisl sagittis ipsum pharetra com-
modo. Suspendisse potenti. Integer in purus.
Ruisque eleifend vulputate enim. Aliquam
vulputate wehicula nisi. Etiam euismod metus et ip-

Fum. Dhis miassa libero, ornare ac, interdum vitae, varis)
nibh. Praesent lacima turpis sit amet ligula. Ut vitae
Lt vitae dud malesuada suscipit. Donec euismed pre-
ium enim. Pellentesque eleifend dapibus purus. Integer
t erat vitae eros convallis vehicula.
rem ipsum dolor sit amet, consectetuer adipiscing elit.
am erat. Donec sapien msi, vulputate sit amet, semper
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Questions???

Special Thanks to Dr. Barbara Parmenter and Melanie St. James
for various slide graphics and information regarding design concepts




