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Overview - Spatial Analysis

Obtain, Collect, Create
Images (Satellite, Google Earth)
Spatial Data Accuracy
Non spatial data

Maps
Spatial Database/Integration
View Patterns Simultaneously
Generate/Refine Hypothesis

Quantify Relationships
Test Hypothesis
Study Design
Go Be ond the Map!

Rationale

Non-spatial data Generate/Refine Hypothesis Go Beyond the Map!

Rationale

Identified health outcomes and measured environmental exposures
likely vary spatially.  Collect and harness this information to improve 

• study design
• analysis

pre ention inter ention control and polic efforts• prevention, intervention, control and policy efforts
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Obtain, Collect, Create
Images (Satellite, Google Earth)
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Non-spatial data Generate/Refine Hypothesis Go Beyond the Map!

Data Warehouse
Receive
Compile

Data Enhancer
Integrate
Add Contextp

Organize
Disseminate

Add Context
Expand
Disseminate



Spatial Data

W d B i S i B ildi A dit iWood Basic Science Building Auditorium

•725 N Wolfe St, 
Baltimore, MD 21205
•Wolfe and Madison

Coordinate:Coordinate:
•39.298509, -76.590629
•362841 S, 4351118 N



GIS - Mapping Features 

Points  - - - - - - - - - - -

Lines  - - - - - - - - - - - -

Polygons  - - - - - - - - -

Others layers  - - -



GIS – Attaching Data To The Map 

• Data attached to map features

• Spatial relationships between map layers 
can be determined

• Questions answered by topology:

o What census tract is each case in?
o How many cases are within each 

census tract?
o Which census tracts are adjacent?
o What is the distance between     

patient and clinic, patient and other 
patient, patient and transport patient, patient and transport 
network?

• Data Enrichment



Field sites – Zambia and Zimbabwe, 
ICEMR project

• International Center of Excellence for Malaria Research:
– Combined and complimentary studies on:

p j

– Combined and complimentary studies on:
– malaria epidemiology, vector biology and parasite genetics/genomics

• 3 sites: 
Z bi Ch th N h l thZambia: Choma, south; Nchelenge, north; 
Zimbabwe: Mutasa, East
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Spatial Data 

-Satellite Imagery
OnScreen Digitizing-OnScreen Digitizing

-GPS



Spatial Data 



Data



GIS – Mapping Data



GIS – Data Enrichment

I t t d t l- Integrate data layers
- Spatially link data
- Explore

- Hypotheses



Spatial Statistics

- Risk map estimation
- Assess clustering
- Detect clusters
- Identify Env factorsy

for modeling spatial
variation 
Assess trends over- Assess trends over 
space & time

Moss et al. Malaria Journal 2011, 10:163
http://www.malariajournal.com/content/10/1/163



New Trends – More Data

1. Increase in gps-enabled devices :
a) Handhelds
b) T bl t  (El t i  F !!)b) Tablets (Electronic Forms!!)
c) Smartphones

2 Social media – twitter  yelp  crowdsourcing  2. Social media – twitter, yelp, crowdsourcing, 
Waze, … 

3. Cloud-based systemsy



New Trends – Improved Software

1. Trajectory analysis –
better software for 
studying space across studying space across 
time

2. Overall improvement of 
bi ti  f combination of 

space/time tools

Overall Improvement of Overall Improvement of 
Data Flow Into GIS

Trajectory Data Analyses for Pedestrian Space-time Activity Study
Feng Qi1, Fei Du2

1School of Environmental and Life Sciences, Kean 
University, 2Department of Geography, University of Wisconsin-
Madison


