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Conversation Roadmap

1. Motivations – driving my curiosity and approach

2. Background and experiences – events, projects, people

3. Goals – contributions I seek to make

4. Field Trips 

5. Your questions!



Motivation – hazardscapes



Motivation – Disaster Loss/Experience



Motivation – Disaster Loss/Experience



Motivation – Disaster Loss/Experience



Events – Dictating my path

1982 EQ in NH MWC Geology USC Geography Curiosity Opportunities

?



1. Listen to voices and experiences outside my own.

2. Support data-driven decision making.

3. Apply my knowledge to use for others. 
4. Empower local and practitioner knowledge.

5. Build and sustain connections.

6. Question, learn, contribute.

Goals - Personal & Professional 

Business, Port-au-Prince



Earth Scientist in Action – Research Agenda

• What makes people and places vulnerable and/or resilient to disruption?

• What is the nature of differential vulnerability?

• How can vulnerabilities be addressed to promote community resilience?

• Mixed methods; multi-disciplinary; collaborative; applied and engaged.

Yokahama, Japan Punta Gorda, FL Carrefour, Haiti
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Place – revealed through extreme events



January 17, 2005September 6, 2005October 12, 2005March 15, 2006



Potential for loss.
Capacity to suffer harm.

Human 
Environment

Physical 
Environment

Built Environment

Vulnerability –
Driven by exposure + sensitivity of systems.





Lessons Revealed Through Place: 

Damage and Disruption in Haiti

Relationship between damage and disruption

Community-scale resilience

Using remote sensing to measure and monitor recovery



EXAMPLE – Haiti 
12 January 2010 Earthquake

Population Exposed (USGS est.)

MMI City Population

X Petit Goâve 118,000

X Grand Goâve 49,000

X Gressier 26,000

IX Léogâne 134,000

VIII Port-au-Prince 1,235,000

VIII Carrefour 442,000

VIII Delmas 73 383,000

VIII Miragoane 89,000

V Verrettes 49,000

IV Santo Domingo 2,202,000

IV
Santiago de los 
Caballeros

556,000



DAMAGE ASSESSMENT: Phased Approach



Satellite and aerial imagery used for assessments 

Identification of communities most affected by the earthquake.

DAMAGE ASSESSMENT: Geo-Can



LEGEND

Collapsed

Heavy 
damage

Moderate
damage



~ 30,000 collapsed & 

heavily damaged buildings

Project Objectives

Characterize community-scale disruption and changes in 
disruption with time.

Explore the damage-disruption relationship 

▪ Strength and nature of relationship

▪ Changes with time 

▪ Cross-community comparisons

▪ Balance of perspectives



DATA COLLECTION - WHERE



DATA COLLECTION - HOW

Remote sensing

• GEO-CAN damage assessment

• Early recovery assessment

Interviews

• Community leaders

• Sector representatives

Field Data Collection

VIEWSTM & GPS Photos

Field deployment in Haiti: May 6-16, 2010



DISRUPTION - COMMUNITY MEETINGS

11 Sectors

4 Time periods

Constructed 

Disruption Scale



Pre- to post-earthquake comparison
Damage 

(%)

Drinking 

water Food Shelter Sanitation Debris Energy Healthcare Education Safety Livelihood

Social 

networks

21.10 q 1 q 3 q 4 q 1 p 1 q 1 q 2 q 3 u 0 q 3 u 0

14.98 q 0.5 q 3 q 5 q 2 p 1 q 3 q 1.5 q 3 p 0.75 q 1.5 p 2.5

8.86 q 2 q 2 q 2 q 2 p 1 q 5 q 1 q 4 q 3 q 2 p 1

8.75 q 2 q 1 q 3 q 1 u 0 q 1 q 3 q 3 u 0 q 3 u 0

8.25 q 2 q 1 q 3 q 3 p 1 q 1 q 2 q 3 q 1 q 1 p 2

6.65 q 3 p 1 q 2 q 3 u 0 q 3 q 2 q 2 q 2 q 1 q 2

1.56 q 3 q 2 q 3 u 0 p 1 q 3 p 2 q 3 p 2.5 u 0 p 1

Post-disaster to recovery comparison
Damage 

(%)

Drinking 

water
Food Shelter Sanitation Debris Energy Healthcare Education Safety Livelihood

Social 

networks

21.10 u 0 p 1 u 0 u 0 u 0 p 1 p 3 p 2 u 0 u 0 p 1

14.98 p 1.5 p 1 p 3 p 3 p 2 p 2 p 4.5 p 2 q 1.5 p 0.75 q 4

8.86 p 1 u 0 u 0 p 1 p 2 p 3 p 2 p 2 p 3 p 2 q 1

8.75 p 3 p 1 u 0 u 0 p 3 u 0 p 3 p 1 q 1 u 0 u 0

8.25 u 0 p 3 u 0 p 1 u 0 p 0.5 q 1 p 1 q 2 u 0 q 1

6.65 p 2 q 1 u 0 q 1 u 0 p 1 p 3 p 1 p 2 u 0 u 0

1.56 p 2 p 1 u 0 u 0 u 0 p 2 u 0 p 1 q 3 u 0 q 4

DATA - AVERAGE AVAILABILITY OF SERVICES 



RECOVERY EXAMPLE



EARLY RECOVERY: Change in the Built Environment



Exercise ….

1. What attributes define resilience?

2. How do we recognize resilience before a disruption?



Lessons: Disruption and Resilience

1. The relationship between damage-state and 
disruption = complex.

2. What do Haitian communities reveal about 
disruption?

3. What is resilience?  

4. How do we recognize resilience?



Lessons – revealed through extreme 
events

2011 Mississippi River Flood







The Situation
An urban flood event manifested in late April of 2011. 

1. Major tributaries in Shelby County (Wolf River, Loosahatchie River, Nonconnah 
Creek) began to swell as a large rain event stalled over the local area

2. Another massive precipitation event in the Ohio valley melted 
headwater snow packs resulting in a historic Mississippi River flood

Would the Mississippi River flood waters reach Memphis before urban flooding 
of the tributaries subsided?



Mississippi River 2011: Timeline

May 3-10

GIS maps modified 

based on NWS 

predictions of river 

stage; evacuations 

begin

April 27

Flooding #1 

ends; MS 

River begins 

to rise

April 28

Flooding is 

modeled; secure 

GIS mapping 

website is 

created

May 4

Public 

awareness 

maps are 

created; call 

center opens

May 2

Evacuation list 

is produced 

from GIS 

modeling

June 5

Damage 

assessment 

validated through

GIS & field survey

May 10

MS River 

crests at 47.6 ft

May 11

Recon to 

validate GIS 

flood extent 

model

May 13

Properties 

identified for 

inspections as 

waters recede

May 29

Damage 

assessment 

QA/QC’d

1927 

historic flood 

at 45.8 ft 

1937 

historic flood 

at 48.7 ft 

Planning Response

Response Recovery





Vulnerability in Action –
Driven by exposure and sensitivity of systems.



Vulnerability –
Intersecting Exposure with Vulnerability.



Exercise ….

What places would you consider “vulnerable” to disruption?

What places would you consider “resilient” to disruption?



Thoughts of a Hazards Geographer

1. Extreme events serve as sources of shock to a system.

2. The social fabric of place serves to amplify or dampen the 
consequences of the shock.

3. Context of place matters.

4. Building community capacity to absorb extreme events is key to 
lessening their consequences.

5. Complexity – multi-disciplinary and multi-generational teams are 
crucial.



Contact 
Information

Arleen Hill
113 Johnson Hall

901-678-2589
aahill@memphis.edu
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