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Nashville’s  37208  Zip  Code  Area:    A  potentially  vulnerable population

•Approximately  93%  of  the  
community  is  African  
American.    

•Among  the  9,945  occupied  
households  in  the  area,  7.4%  
rely  on  public  transportation  as  
their  way  to  work  (the  
Nashville-­Davidson  County  
average  is  about  2.0%)

•16.5%  have  no  vehicles  
available

•66%  of  residents  live  at  or  
below  the  poverty  level.

Source:  U.S.  Census



Mapping  Nashville's  Red  Cross Emergency  
Shelters  with  Geospatial  Technology:  
A  Pearl-­Cohn  High  School and  TSU
Community  Engagement Partnership

2008-­2009

Pearl  Cohn  High  School

TSU  Pilot  Center  for  Academic  
Excellence  in  Intelligence  Studies

TSU  Geographic  Information  
Sciences  Laboratory



Project  Background

• During  the  2008-­2009  academic  year  Tennessee  State  
University  (TSU)  students  enrolled  in  two  service  
learning  courses,  Weather  &  Climate  (GEOG  3500)  and  
Urban  Geography  (GEOG  4850),  exposed  Pearl-­Cohn  
High  School  students  to  data  and  information  related  to  
inner-­city  emergency  preparedness  and  response.    

• The  TSU  volunteers  assisted  their  Pearl-­Cohn  mentees  
in  using  geographical  information  systems  (GIS)    and  
global  positioning  systems  (GPS)  to  map  locations  of  
Nashville  Red  Cross emergency  shelters.

• The  Pearl-­Cohn  students  were  enrolled  in  Mrs.  Debbie  
Hirsch’s  Technology  Class.    The  project  is  funded  by  a  
State  Farm  Good  Neighbor  Service  Learning  Grant  and  
supported  in  part  by  the  TSU  Pilot  Center  for  Academic  
Excellence  in  Intelligence  Studies.  



Undergraduate  TSU  students  
enrolled  in  the  fall 2008  Weather  &  
Climate  (GEOG  3500)  course  are  
required  to  develop  and  teach  
learning  modules  for  Pearl-­Cohn  
High  School  students  on  the  
dynamic  impacts  of  hurricanes  
and  applications  of  geographic  
information  systems  (GIS)  in  
extreme  weather  disaster  
response  and  preparedness.    
Pearl-­Cohn’s  enrollment  is  93%    
African  American  with  93%  of  
students  qualifying  for  the  free  
and  reduced  price  lunch  program.  

The  Teaching  the  Levees  Curriculum  – based  upon  
Spike  Lee’s  documentary  “When  the  Levees  Broke””

Free  Geospatial  Technology  learning  modules  for  
high  school  students  -­ James  Madison  University



Academic  year  2008-­2009:  TSU Weather  &  Climate  (GEOG  3500)  and  Urban  
Geography  (GEOG  4850) students  worked  with  Pearl-­Cohn  High  School  students  
using  ArcGIS Desktop  software  to  produce  emergency  shelter  maps  for  the  
Nashville  Red  Cross  Chapter.

















Project  Outcomes
May  2009  -­ The  Pearl-­Cohn  High  School  students  produced  the  first
maps  of  the  locations  of  Nashville’s  Red  Cross Emergency  Shelters.    
Prior  to  this  project,  no  such  maps  existed.



May  2009  – The  TSU/Pearl-­Cohn  High  School  Red  Cross  Emergency  Shelters  
mapping  project  reveals  that  one  of  Nashville’s  most  vulnerable  communities,  the  
37208  zip  code  area,  is  underserved  in  terms  of  emergency  shelter  availability.    
Pearl-­Cohn  High  School  is  located  within  the  37208  zip  code  area.



June  2009  -­ For  producing  the  first  maps  of  emergency  shelters  for  the  Nashville  
Chapter  of  the  American  Red  Cross,  each  Pearl-­Cohn  High  School  student  and  
their  teacher,  Mrs.  Debbie  Hirsch,  was  presented  a  volunteer  award  certificate



Fall  2009  – The  
Nashville  Office  of  the  
American  Red  Cross  
partners  with  the  
National  Baptist  
Convention  USA  to  
recruit  its  member  
churches  to  serve  as  
Red  Cross  Emergency  
Shelters.    

Approximately  85  
percent  of  the  shelters  
are  maintained  by  
faith-­based  
organizations.



May  2010  -­ Nashville,  Tennessee  :
500-­1000  Year  Flood  Event

The  predominantly  African  American  and  low-­income  population  in  and  
near  the  37208  zip  code  area  was  significantly  impacted  by  the  2010  

flood,  in  part  due  to  lack  of  emergency  shelters.

� Worst  flooding  in  140  
years
� 500-­1000  year  

flooding
� 17  inches  of  rain  

in  2  days

� Cumberland  River  
crested  at  52  feet
� 12  ft  above  the  

flood  stage

� Release  of  water  by  
the  Army  Corps  of  
Engineers
� Protect  critical  

structures
� Potentially  

increased  
flooding

� $2  Billion  in  damages

� Over    two  dozen  
fatalities

� More  than  10,000  
people  displaced



Fall  2012  – Weather  &  Climate  (GEOG  3500)  course  students  worked  with  Ms.  
Yolanda  Burrell’s  Pearl-­Cohn  High  School  Physical  Sciences  class  to  produce  a  My  
Community,  Our  Earth  (www.mycoe.org)      “Investigating  Hazards  Activity” online  
mapping  project  based  upon  emergency  preparedness  for  extreme  weather  
hazards.



The  Pearl-­Cohn  High  School and  Stratford  STEM  Magnet  High  
School projects  on  the  MyCOE (www.mycoe.org)  Project  Exchange  

Map,  created  using  ArcGIS Online  (www.arcgis.com)
Nashville,  Tennessee



Summer  2013  -­ Undergraduate  TSU  
students  enrolled  in  Weather  &  Climate  
(GEOG  3500)  course  were  required  to  
develop  and  teach  learning  modules  for  
Stratford  STEM  Magnet  High  School  
students  based  upon  the  Global  Learning  
and  Observations  to  Benefit  the  
Environment  (GLOBE)  (www.globe.gov)    
Atmosphere  Protocol.    The  lesson  was  
supplemented  with  geospatial  technology  
applications  and  data  from  the  school’s  
WeatherBug station.  Stratford’s  
enrollment  is  68%  African  American,  
6%  Hispanic  with  91%  of  students  
qualifying  for  free/reduced  price  lunch.



Summer  2013  -­ Precipitation,  
temperature,  and  cloud  cover  data  
were  collected  per  the  GLOBE
Atmosphere  Protocol.    GPS  
receivers  were  used  to  record  data  
collection  point  locations  on  
Stratford’s  campus.    



Summer  2013  – Weather  &  Climate  (GEOG  3500)  students  worked  with  Stratford  
students  enrolled  in  Ms.  Allison  McVey’s  AP  Geography  course  on  a  My  Community,  
Our  Earth “Ecological  Footprint”  project  entitled  “Urban  Heat  Islands  Analysis”.  



https://heatisland.lbl.gov/coolscience

URBAN  HEAT  ISLAND  SCHEMATIC



http://www.slideshare.net/cedarpanasonic/urban-­heat-­island-­proposal-­cedar

URBAN  HEAT  ISLAND  IMPACTS





Summer  2013  -­ Maximum  and  Average  Daily  Temperature  data recorded  by  the  
Stratford  High  School    WeatherBug  Station  and  other  regional  stations  for  March-­
May  2013  were  downloaded  and  analyzed  with  regard  to  effect  of  land  cover  upon  
observed  temperatures.



Summer  2014  – Students  enrolled  in  TSU’s  Weather  &  Climate  (GEOG  3500)  
course  led  Pearl-­Cohn  High  School  students  in  an  outdoor  exercise  using  infrared  
thermometers and  GPS  receivers  to  map  the  temperatures  of  various  land  covers  
surfaces  in  order  to  understand  the  concept  of  “Urban  Heat  Islands.”    



Summer  2014  – TSU  Weather  &  Climate  (GEOG  3500) students  worked  with  
PCHS  students  enrolled  in  Ms.  Yolanda  Burrell’s  9th grade  Physical  Sciences  course  
to  produce  an  “Urban  Heat  Islands  Map”  using  ArcGIS  Online  for  their  MyCOE
“Ecological  Footprint”  project.



Fall  2014  – Tennessee  
State  University  and  
Pearl-­Cohn  High  
School  Awarded  a  
“Map  Your  World”  
Program  Grant  

http://mapyourworld.
org/#/teachers



Fall  2014  – Tennessee  
State  University  students  
enrolled  in  Cartography  
(GEOG  3100)  led  Ms.  
Yolanda  Burrell’s  9th grade  
Physical  Science  class  
through  a  mapping  
exercise  using  the  “Map  
Your  World”  platform  to  
address  questions  related  
to  “urban  heat  islands.”



Fall  2014 – TSU  World  Regional  
Geography  II  (GEOG  1020)  and  
Cartography  (GEOG  3100)  students  
assisted  ninth  grade  physical  sciences  
students  in  entering  climate  data  into  the  
Map  Your  World  data  collection  form  
hosted  on  Google  Nexus  7  tablets.    Data  
included  maximum  and  minimum    
average  temperature  observations at  
selected  local  WeatherBug stations.



Fall  2014  – Results  of    Pearl-­Cohn  High  School  students’  “urban  heat  islands”    
exercise.   Regional  WeatherBug Station  climate  data  were  mapped  onto  the  “Map  
Your  World” program  platform.    Students  analyzed  and  discussed  differences  in  
observed  surface  temperatures  for  urban  land  cover versus  green  space.



Summer  2015  – TSU  Weather  &  Climate  (GEOG  3500)  students  replicated  the  
Summer  2014  urban  heat  islands  exercise.    The  “ODK  Collect”  application  
replaced  pen  and  paper  for  entering  surface  temperature  observations  attribute  
data.    Data  collection  point  latitude/longitude  positions  were  logged  using  the  
Google  Nexus  7  tablet  GPS  function.  



Summer  2015  – Students  in  TSU’s  summer  2015  Weather  &  Climate  course  
developed  a  new  urban  heat  islands  lesson  with  the  Nexus  7  tablets.    The  lesson  
began  with  surface  temperature  data  collected  using  infrared  thermometers  and  
then  data  collection  points  being  mapped  onto  the  Map  Your  World  
(www.mapyourworld.org)  platform.    



Summer  2015  – The  urban  heat  islands  lesson  concludes  with  surface  
temperature  data  collected  using  the  Nexus  7  tablet  being  downloaded  from  the  
Map  Your  World  map  in  comma  delimited  text  (CSV)  format  and  then  imported  
into  the  ArcGIS Online  platform.    Using  ArcGIS,  surface  temperatures  are  
compared  with  ambient  air  temperature  data  collected  from  TSU’s  Weatherbug
Station  (http://weather.weatherbug.com/).



Summer  2016  – Summer  2020  –
Mission  Earth  Project

The  TSU  Mission  Earth  project  
focuses  upon  the  
implementation  of  the  GLOBE  
Program  Atmosphere  and  
Weatherbug Protocols  with  
partner  high  schools.   The  work  
in  place  at  Stratford  and  Pearl-­
Cohn  will  be  expanded  to  
include  Maplewood  HS  and  
Whites  Creek  HS.   The  target  
population  is  students  who  are  
underrepresented  in  the  STEM  
and  geoscience  disciplines.   In  
Dr.  David  A.  Padgett’s  capacity  
as  the  TSU  GLOBE  Point  of  
Contact,  he  will  certify  teachers  
from  each  school  in  the  GLOBE  
Atmosphere  and  WeatherBug  
Protocols.   Thus,  four  new  
GLOBE  high  schools  will  be  
established.



Fall  2016  – Pre-­Service  teachers  enrolled  in  sections  of  lower-­level    World  
Regional  Geography  (GEOG  1010) are  certified  in  the  GLOBE  Atmosphere  
Protocols  through  a  series  of  exercises.



Fall  2016  – Exercise  using  GLOBE  data  assigned  to  pre-­service  
teachers  enrolled  in  sections  of  lower-­level  World  Regional  Geography  
(GEOG  1010).



Fall  2016  – Pre-­service  teachers  enrolled  in  sections  of  lower-­level  World  
Regional  Geography  (GEOG  1010)  are  required  to  work  with  high  school  
students  at  Stratford  STEM  Magnet  High  School  as  part  of  their  GLOBE  training.







Fall  2016  – Spring  2017 – TSU  pre-­service  teachers  lead  Rodney  Donaldson’s  
Stratford  STEM  Magnet  HS  students  in  GLOBE  Surface  Temperature  Protocol  
exercise  as  part  of  their  Certification  process.    Approximately  10  pre-­service  
teachers  were  certified  in  The  GLOBE  Atmosphere  Protocols.



Fall  2016  – Spring  2017 – Pre-­service  teachers  map  results  of    Stratford  STEM  
Magnet  HS  GLOBE  Surface  Temperature  Protocol  exercise using  ArcGIS  online.



Spring  2017 – Urban  Geography  
(GEOG  4850)  students  “Community  
GIS  Group  Term  Paper  Project”  -­
“Citizen  Science”  Criteria  Air  
Pollutant  Sampling  and  Mapping  at  
Cayce  Homes  in  partnership  with  
Health  Impacts  of  Degraded  
Environments  (HIDE),  Inc.

Criteria  Air  Pollutants -­-­ Ozone,  
Carbon  Monoxide,  Particulate  Matter,  
Lead,  Sulfur  Dioxide,  Nitrogen  
Dioxide

TSU  students  led  a  “citizen  science”  
air  sampling  and  mapping  protocol  in  
cooperation  with  local  public  housing  
community  residents.



Fall  2017 – Pre-­service  teachers  enrolled  in  World  Regional  Geography  
(GEOG  1020)  sections  collect  ambient  and  surface  air  temperature  data  
before,  during  and  after  the  August  21  solar  eclipse  event.



Fall  2017 – Pre-­service  teachers  enrolled  in  World  Regional  Geography  
(GEOG  1020)  sections  collect  ambient  and  surface  air  temperatures  before,  
during  and  after  the  August  21  solar  eclipse  event.



Fall  2017 – Pre-­service  teachers  enrolled  in  World  Regional  Geography  
(GEOG  1020)  sections  collect  ambient  and  surface  air  temperatures  before,  
during,  and  after  the  August  21  solar  eclipse  event.



2017  PROJECT  GOALS  and  ACCOMPLISHMENTS

JANUARY-­MAY:  RECRUIT  TEACHERS  FROM  THE  OTHER  THREE  PARTNER  
SCHOOLS

JANUARY-­MAY:  INSTALL  WEATHERBUG  WEATHER  STATIONS

MARCH  2017:  GLOBE  WORKSHOP  AT  THE  HBCU  CLIMATE  CHANGE  
CONFERENCE,  INCLUDING  PRESENTATIONS  BY  CERTIFIED  PRE-­
SERVICE  TEACHERS

APRIL  2017:  GLOBE  STUDENT  SCIENCE  FAIR  – HUNTSVILLE,  AL

MAY-­AUGUST:  PROFESSIONAL  DEVELOPMENT  -­-­ CERTIFY  IN-­SERVICE  
TEACHERS  IN  THE  GLOBE  ATMOSPHERE  PROTOCOLS

AUGUST-­DECEMBER:  FULL  IMPLEMENTATION  OF  GLOBE  ATMOSPHERE  
PROTOCOLS  AT  FOUR  PARTNER  HIGH  SCHOOLS  WITH  EVALUATION



Fall  2017  – Spring  2021 -­ GLOBE  Mission  Earth  Project  – Tennessee  State  
University  site  -­ pre-­service  teacher  certification  model.    
Assignment  1  – Introductory  Group  Power  Point  Presentation.



Fall  2017  – Spring  2021 -­ GLOBE  Mission  Earth  Project  – Tennessee  State  
University  site  -­ pre-­service  teacher  certification  model.    
Assignment  2  – GLOBE  Surface  Temperature  Protocol  Data  Entry



Fall  2017  – Spring  2021 -­ GLOBE  Mission  Earth  Project  – Tennessee  State  
University  site  -­ pre-­service  teacher  certification  model.    
Assignment  3  – Lead  partner  high  school  students  in  GLOBE  Surface  
Temperature  Protocol  data  collection  and  GIS  mapping  exercise.



Summer  2018  – Summer  2021  – Pre-­Service  teachers  successfully  earning  
GLOBE  certification  are  encouraged  to  take  Weather  and  Climate  (GEOG  3500)  
where  they  will  gain  more  in-­depth  exposure  to  atmospheric  science.



Summer  2018  – Summer  2021  -­Weather  and  Climate  (GEOG  3500)  
students  will  participate  in  “citizen  science”  air  quality  investigations.    They  
will  compare  criteria  air  pollutant  sampling  results  with  GLOBE  Aerosol  
Protocol  findings



Summer  2018  – Summer  2021  – Pre-­Service  teachers  successfully  
earning  GLOBE  certification  will  be  encouraged  to  work  with  College  of  
Education  faculty  in  the  NASA  Minority  Undergraduate  Research  
Experience  Program  (MUREP)  Educator  Institutes.



Summer  2018  – Summer  2021  – Ideally,  pre-­service  teachers  successfully  
earning  GLOBE  certification  will  be  hired  by  one  of  our  partner  high  schools  and  
continue  to  work  with  the  project,  as  was  the  case  with  Rodney  Donaldson,  below,  
right.    Rodney  is  a  teacher  at  Stratford  STEM  Magnet  High  School  and  is  the  Lead  
GLOBE  teacher  at  the  TSU  Mission  Earth  Site.    He  was  GLOBE  certified  in  the  
Atmosphere  Protocols  while  enrolled  in  Weather  &  Climate  (GEOG  3500).



Mapping  Resources
Association  of  American  Geographers  (AAG)  My  Community,  Our  
Earth  Program  (www.mycoe.org)

Map  Your  World  Program  (www.mapyourworld.org)  

Environmental  Systems  Research  Institute  (ESRI)  ConnectED
Program  (http://connected.esri.com/)  

ESRI  ArcGIS Online  (www.arcgis.com)  

Global  Learning  and  Observations  to  Benefit  the  Environment  
(GLOBE)  (http://www.globe.gov)  

ESRI  Story  Maps  (http://storymaps.arcgis.com/en/)  



THANK  YOU!  
For  your  time  and  attention.



QUESTIONS?

Dr.  David  A.  Padgett,  Associate  Professor  of  Geography
Director,  Geographic  Information  Sciences  Laboratory
Tennessee  State  University,  Nashville,  Tennessee

@TSUGIScLab tsugislab@gmail.com


