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Crisis Mapping and the 2010 Haiti Earthquake
By John Scherer

I. Introduction

Since 2004, the US government has increased its emphasis on complex, civil-military operations.
  In addition to the changing nature of civil-military humanitarian response procedures, an adaptable and resilient volunteer force of technicians, social scientists, physicians and imagery specialists also has emerged alongside the U.S. Government, bound together under a voluntary organizational structure called the International Network of Crisis Mappers.  The “CM*Net” response to the 2010 Haiti Earthquake illustrated the network’s broad-based expertise and ability to deliver lifesaving results under austere conditions.  This paper examines factors that contributed to the success of the CM*Net response to the 2010 Haiti earthquake and how these successes might be applied in future situations. 
 

In a recent Washington Post column, written just four days after the Haiti earthquake, Monica Hesse outlined what the Crisis Mappers network aims to accomplish.  “The practice,” wrote Hesse, 

is known as crisis mapping, a newer field of disaster analysis using geography-based data sets, employed by organizations like Ushahidi and Arlington-based GeoCommons. Although individuals have used Twitter and Facebook to share anecdotes for a few years -- notably, during 2009's
contested Iranian elections -- crisis mapping brings many data points together, making meaning out of randomness and spreading information about areas lacking well-developed records.

Conversely, the old paradigm, said Anand Giridharadas of the New York Times,

was one-to-many: foreign journalists and aid workers jet in, report on a calamity and dispense aid with whatever data they have. The new paradigm is many-to-many-to-many: victims supply on-the-ground data; a self-organizing mob of global volunteers translates text messages and helps to orchestrate relief; journalists and aid workers use the data to target the response.

If existing technologies can be leveraged in ways that render them more effective and immediately applicable, more victims of disaster situations can have their voices heard. Astrid Sweynert, writing for AlertNet, summarized this point:
Maps, aerial photography and satellite imagery already provide powerful tools for aid agencies to assess the scale of disasters and to keep tabs on the movement of affected people and supplies sent to help them…This approach will allow a wider variety of actors to join forces in an emergency - such as survivors, donors, aid agencies and local media - to get their information onto maps in real time and distribute them rapidly among crises responders and beneficiaries.

"Technology is no barrier any more to this," said CM*Net co-founder Patrick Meier in the same piece, "It's a matter of integrating the different aspects and updating in quasi real-time so that anyone in a 100-mile radius of a disaster can be reached."
  This essay examines these claims in more detail by recounting key points in the “Crisis Mapping” response to the 2010 Haiti Earthquake.  It begins with a brief history of the Crisis Mappers network, followed by a recounting of the Crisis Mapping response to the 2010 Haiti Earthquake using data from emails collected over the course of the response. The final section provides recommendations on ways in which critical lessons learned from the initial   response can be brought to bear on other contingencies.                                                                   

II. A Brief History of the International Network of Crisis Mappers (CM*Net)

Ushahidi

The International Network of Crisis Mappers partly emerged out of the Ushahidi
 community, which itself began in response to reports of violence in Kenya after the post-election fallout at the beginning of 2008.  Ushahidi operates in much the same way the CM*Net does.  
The CM*Net response to the Haiti earthquake relied heavily on the services Ushahidi provides which include built-in support for “Clickatell” SMS gateways.
  The official Ushahidi-hosted website is used for the commercial service. Ushahidi provides the option of using OpenStreetMap maps in its user interface, but requires the Google Maps API (Application Programming Interface) for geocoding. These are technical services, certainly.  What will be outlaid below, however, is the technical nature of the CM*Net and how such a technical skill-set informs the effectiveness of the network.     

When it first began, Ushahidi was used to map incidents of violence and peace in Kenya based on reports submitted via the Internet and mobile phones.  This initial deployment was so successful that it catalyzed development of a platform that was refined and employed by other crisis mappers and responders around the world.
  The 2010 Earthquake in Haiti saw a fruitful joining of forces between Ushahidi and the International CM*Net and the development of this website: http://www.haiti.ushahidi.com/#.  As Astrid Zweynert with AlertNet remarked in a piece written about the work of CM*Net co-founders Patrick Meier and Jen Ziemke,

A new generation of Web sites that allow users to exchange data and information and help create quasi real-time maps through mobile phone technology will be the way forward in crisis mapping, Meier said, just like Twitter and Facebook have become the standard in social networking over the past few years.

Ushahidi has informed CM*Net’s success.  But crisis-mapping success is a two-way street on many levels.  So it is hardly surprising that the Ushahidi/CM*Net partnership not only occurred but also fostered mutual benefit. 

The Harvard Humanitarian Initiative    


The Harvard Humanitarian Initiative (HHI) is an inter-faculty project at Harvard University dedicated to advancing research, practice and policy in the realm of humanitarian assistance. HHI was launched in 2007 to foster the broad CrisisMappers community and advance the application of technology in humanitarian space.  HHI aims to “relieve human suffering in war and disaster by advancing the science and practice of humanitarian response worldwide.”
  CM*Net co-founder Patrick Meier found his way to HHI “About two years ago,”  Meier said:
I joined the Harvard Humanitarian Initiative to co-direct a program on crisis-mapping and early warning, which had a number of different goals including a comprehensive evaluation and gap analysis of the crisis-mapping field to identify new, innovative initiatives within that space.  It [HHI] also served as an independent sounding board and incubator for some of the projects.  In the process, we started catalyzing a network to try to foster a community of crisis mappers, allowing people to get connected in ways they had not been before…What we did at the end of two years of this program is co-organize an international conference on crisis-mapping which just happened recently.  And we used this conference as a springboard to launch this “International Network of Crisis-Mappers.”  

While there is close collaboration between the HHI and the CM*Net, HHI remains independent and has delivered some of its own useful products to the 2010 Haiti earthquake disaster.  “HaitiVOICES” is one such example.  It is a voluntary project aimed at the collection and dissemination of information pertinent to humanitarian response and logistics in Haiti.
   

STAR-TIDES 

TIDES
 is a research project dedicated to open-source knowledge sharing to promote sustainable support to populations under severe stress – post-war, post-disaster, or impoverished, in foreign or domestic contexts, for short-term or long-term (multi-year) operations.  The project provides reach-back “knowledge on demand” to decision-makers and those working in the field.   It promotes public-private, whole-of-government, and trans-national approaches to encourage unity of action among diverse organizations where there is no unity of command.  
TIDES maintains a website, www.star-tides.net,
 where anyone in the project’s community (called the STAR-TIDES “network”) can publish their work for feedback and critique.  


TIDES also helped to encourage interactions among CM*Net and government participants in the months prior to the earthquake.  In August of 2009, for instance, a team of geographers, NGO field staff members, government employees and software developers gathered at a testing facility located in California in order to investigate many of the same problems that Ushahidi and HHI aim to confront under its auspices of the Naval Postgraduate School.  John Crowley remarked, in an after action report written about the Camp Roberts summit, on the diverse group of players present

The team included a mix of thought leaders from the open-source software community, industry, the military, and NGOs that provide humanitarian information technologies: OpenStreetMap, Walking Papers, Google, InSTEDD, Development Seed, Sahana, GeoCommons/FortiusOne, TerraPan Labs, the Naval Postgraduate School’s “Hastily Formed Networks” Lab, and the San Diego State University Visualization Lab, as well as observers from the Harvard Humanitarian Initiative, the National Defense University (NDU), and the Federal Emergency Management Agency (FEMA).
  

In the days after the earthquake, TIDES helped to catalyze engagements between CM*Net and the US Southern Command (USSOUTHCOM) by encouraging the development of situation reports (SitReps) to keep track of what was happening in the civilian technology community and by helping USSOUTHCOM develop the mechanisms to make use of the open source information.  


The First International Conference on Crisis Mapping


If Ushahidi and the Harvard Humanitarian Initiative laid the groundwork for the CM*Net in 2007, the First International Conference on Crisis Mapping (ICCM) in late 2009 is what established the network as an official coalition with a specific set of actionable goals.  A concise mission statement on the CM*Net homepage distills the network’s intended functions; “As the world's premier crisis mapping hub, CM*Net catalyzes communication and collaboration between and among crisis mappers with the purpose of advancing the study and application of 
crisis mapping worldwide.”
  The ICCM was an opportunity for the “most engaged practitioners, scholars, software developers and policymakers at the cutting edge of crisis mapping to define the future of the field along with best practices and lessons learned.”
  As alluded to earlier, the HHI set the conditions for the future functioning of the CM*Net group.  After about two years of applied research and many consultations it became clear to those within the informal  Crisis Mapping world that there was a need for a more formalized area of study and practice.  John Carroll University thus led the way with a workshop on Crisis Mapping.  This then morphed into a more fully formed “International Conference on Crisis Mapping in Cleveland, Ohio during the month of October 2009.



With support from the Open Society Institute (OSI), Humanity United (HU), the US Institute of Peace (USIP), HHI and John Carroll University, the first ICCM drew together more than sixty-four organizations and eighty-six participants from twelve countries.  High-level policy shapers like the UN Secretary General’s Office (UNSG) and the World Bank attended, along with  human rights activists like Amnesty International (AI) and Human Rights Watch (HRW).  Technology experts such as OpenStreetMap
, GeoCommons
 and Ushahidi
 also participated.     


As mentioned above, the CM*Net capitalized on the first ICCM to flesh out a mission and encourage a conversation about its modus operandi.  The “four pillars” of Crisis Mapping that emerged are

 
1. Crisis Map Sourcing: Information Collection

2. Crisis Map Visualization: Visual Analytics

3. Crisis Map Analytics: Geospatial Analysis

4. Crisis Map Operations: Operational Response  

Crisis Map Sourcing: Information collection


The sourcing of data is of central importance to the Crisis Mapping effort.  But an important concern is how and from where the data come. A summary of the talking points regarding “Crisis Map Sourcing” found in the ICCM 2009 Conference Report outlined some of the concerns inherent in the Crisis Mapping data harvesting effort.
It's not satellite imagery that stops a massacre; it's the use of that imagery.

Participants shared concern for “dead zones” and areas not served by the 
tools we seek to use. Some questioned accuracy of “crowd-sourced” data: 
“A million crowd-sourced pieces of information do not guarantee accuracy; they only show the belief on the part of others in the information.” Participants agreed on the need to standardize our data. The sense was that if information collection is done correctly, we will be able to gather sensitive data that can be shared.

One of the central challenges that the CM*Net faces is how to code and reassemble data collected during a disaster.  The United Nations Development Programme (UNDP) Sudan, for instance, works alongside communities to identify risks and opportunities.  The CM*Net aims to do the same thing through the use of dynamic data sets represented in ways that bring the data to life.  During the Angolan civil war, as an example, data had a tendency to limit the story to be told by reducing it to dots in a map.  The CM*Net aims to bridge the gap between ground truth and reporting by developing better coding details, “We need to come up with ways of coding events that helps us preserve the “battle space,” or nuanced details of the story below.

Crisis Map Visualization & Analytics: Visual Analytics

Maps can be exceptionally valuable tools, though any good map takes a lot of time to construct.  The CM*Net understands the importance of maps and the extent to which statistical analysis is vitally important during the early hours of a crisis. Maps are not just about nouns, but also verbs.  Many disaster responders have done a very good job turning paper maps into more highly usable digital media.
  But one of the hopes that informs the CM*Net is the possibility that digital media can take mapmakers and users beyond the 2D barrier and begin to do things in three-dimensional space. The work of the eminent statistician Edward Tufte informs much of the network’s activities.  The central idea is that if information can be managed and represented in such a way that it brings to life otherwise static data points, more work will get done and more lives will be saved.
  Reports on the 2009 ICCM noted:
The need to share crisis mapping data and information came to the fore. What Google did with mapping & Google Earth, they also did with analytics. It's a go-to website for any one who runs a website. Creating simplified way to process information allows us to be more creative in applying it.” There will never be one central location - it's about creating 
flows to everywhere that information exists, without requiring people to move to one centralized system. We need a new architecture of sharing information that isn't centralized. The key may be sharing information over networked servers.
 


Crisis Map Operations

Due to the many sensitive local details involved in operations, the CM*Net desired to keep discussions surrounding this portion of their conference confidential. 
III. The “Crisis Mapping” response to the 2010 Haiti Earthquake 


This section outlines ways in which the CM*Net responded to the 2010 Haiti Earthquake.  The analysis relies on data compiled from the many CrisisMapper email streams that emerged around the disaster and highlights major landmarks in the response.  


On Tuesday, January 12, 2010 a catastrophic magnitude 7.0 Mw
 earthquake occurred in Haiti with an epicenter near the town of Léogâne, approximately 25 km (16 miles) west of Port-au-Prince.  The CM*Net engaged shortly after the earthquake struck.  Within the first day a list of useful deliverables had already emerged: 

· Co-founder Patrick Meier established a CM*Net discussion thread at http://www.crisismappers.net/forum/topics/task-force-haiti-earthquake. 
· Network member Andrew Turner (a consistent presence in the thread) offered the first Open Street Map: http://www.openstreetmap.org/?lat=18.5467&lon=-72.3193&zoom=13&layers=B000FTF.  It is important to recognize the high level of granularity that distinguishes the open-source mapping effort from many proprietary maps.  Compare, for example, the OSM map cited above, with Google’s Haiti base map: http://www.nationsonline.org/oneworld/map/google_map_haiti.htm.   
· In addition to maps, the CM*Net email stream allowed questions to be addressed quickly.   For instance, during the first day of the response, Patrick Meier asked the network, “What are the top-10 most important indicators for disaster response to earthquakes?”                                        
Carl Taylor, another network member, responded in real time to this question with “The always obvious are power, comms and lift.”
 
· Patrick Meier returned with another question, “What would you say are the top 3 most urgent indicators to start monitoring?” Carl Taylor responded with “Hospital beds, Trauma/ortho/er docs, EMS transport.”  By contrast, Nigel Woof, another consistent network presence within the network, responded a bit differently with, “#1 Collapsed structures with known live victims, #2 Urban Search and Rescue (USAR) work sites - in progress or completed, #3 Status of routes and facilities (airport, helicopter landing sites in use etc).”  
· Jerry Husch made a helpful point regarding the response priorities, “I would offer that there are a couple categories of priorities that could be mapped---and the first responder issues of health/trauma/water/ comms/ etc. are essential.  Given the level of assistance that will be flowing in, that will be well taken care of.  If we assume that those technical needs will be met, then I think the next immediate level of assistance would be to address the immediate social-psychological needs of the people.  I think one of the biggest things that Ushahidi could do is to begin to help people find, locate and re-assure their kin.”
As the CM*Net response to the disaster progressed, several keynote deliverables began to emerge.  Of high importance to the CM*Net was  the rapid deployment of reliable and highly defined imagery both satellite and aerial.  Arguably, this was the network’s first priority:  

· On January 13th Einar Bjorjo informed that the Space Charter
 had been triggered.  

· Chris Nicholas, a day after, posted a topographic image along with another GeoEye
 image: http://maps.geography.uc.edu/cgi-bin/mapserv?map=/home/cgn/public_html/maps/mapfiles/haiti.map&SERVICE=WMS&Request=GetCapabilities.  

· Also on the 14th, Lars Bromley offered 1.3 GB imagery in UTM zone 18 projection, WGS84 datum, with nominal resolution of .5 meters, with a mentioned collection time of 2010-01-13 T 15:27 Coordinated Universal Time (UTC).  The detail here is important and purposeful.  The time-stamp informs that the imagery was collected on the 13th of January at 3:27 in the afternoon at a nominal resolution of about half a meter, which signifies a level of special accuracy.  “WGS84” signifies a “geoid” that defines the nominal sea level of a given image or set of images, while UTM zone 18 signifies that the imagery is from zone 18 of the Universal Transverse Mercator coordinate system, which is the zone in which the country of Haiti is located.  
· At virtually at the same time Michael Keaney provided access to images from the commercial firm Digital Globe: http://browse.digitalglobe.com/imagefinder/showBrowseMetadata?catalogId=102001000B6B8400. 
· On January 15th Ryan Lanclos offered an ArcGIS
 Haiti link: http://www.arcgisonline.com/home/search.html?t=content&q=haiti.  
· Soon thereafter Jeffrey Johnson offered Digital Globe Web Map Service (WMS) data for the entire island at: http://maps.geography.uc.edu/cgi-bin/mapserv?map=/home/cgn/public_html/maps/mapfiles/haiti.map&service=wms&request=GetCapabilities.  
As mentioned above in the CM*Net history section, a second goal of the network is to leverage data points in such a way as to make them more dynamic and reliable.  The importance of maps being not just about nouns, but also verbs was evident throughout the Haiti response.  Many disaster responders have done a very good job turning paper maps into better usable digital media.  The hope that informs the CM*Net is the possibility that digital media can take mapmakers and users beyond the 2D barrier and begin to work with maps and mapping technologies in three-dimension.  While three-dimensional map interfacing was not a deliverable technology during the 2010 Haiti Earthquake response, there certainly were some very encouraging strides in that direction, specifically in the form of highly granular and easily editable maps.

· As early as January 15th, Anna Shultz offered the first map the network had seen with names of hospitals and medical centers: http://www.reliefweb.int/rw/rwb.nsf/db900sid/MNIN-7ZQT4K?OpenDocument&rc=2&emid=EQ-2010-000009-HTI.  
· Patrick Meier, on January 17th offered contact info of Haiti response personnel in GoogleDoc format:
http://spreadsheets.google.com/ccc?key=0AjKkO3odnjoedFcxeHpqaXlhNUtqN0l1TTRfUmcyd1E&hl=en.  
· On January 18th, Talbot Brooks offered “Walking Papers” based on the Military Grid Reference System (MGRS): http://mississippi.deltastate.edu/data/Haiti/Map_Products/Haiti_25K_MGRS_Atlases/Haiti_18QYF_Combined_25K_and_6K/.  
· Also on January 18th, John Brownstein offered www.healthmap.org/haiti to track and visualize events from informal sources as well as submissions from the community (SMS, Gmail, iPhone, android, web).  Healthmap aimed to bring together disparate data sources to achieve a unified and comprehensive view of the current global state of infectious diseases and their effect on human and animal health.
 
· Talbot Brooks claimed that "one of our critical lessons learned from Katrina  [was that to] get a check sheet with available layers, as for finished size and scale, contact information, due date/time, etc…[is very important].  
· Talbot Brooks also offered, on January 19th, hi-res DigitalGlobe satellite imagery: http://dgl.us.neolane.net/res/dgl/survey/CES_H.jsp.
· On the 21st of January Talbot Brooks also informed the network that “We’re in the process of posting additional MGRS data – we’re taking it down to 100-m grids for all of Haiti.  These data are being posted to http://mississippi.deltastate.edu/data/Haiti/USNG_MGRS_Data/.  As the 100-m data takes some computation time, we’re creating it and posting it in 100,000-m square ID blocks.  Once we get it all cranked out it will get loaded into the 100-m Web Feature Services (WFS) and Web Map Services (WMS)."
· Mark Prustalis illustrated the real-time applicability of the CM*Net when he noted on the 24th that, “"We updated our dataset of hospitals in Haiti today to improve the accuracy of the location data.  Please make sure you are pulling from our live feeds for the latest data.”
· On January 28th , Jerri Husch asked if the public health reports could be overlayed on one of the Haiti Epidemic Advisory System (HEAS) maps that had been created, thus illustrating the inventive ways in which the CM*Net used data sets during the response.  He then answered his own questions by saying, “the CRITICAL roadblock is not technology at this point, but, as you say, the human element of getting the multiple organizations to report health status issues and to share their data.”  
As the Haitian government declared an end to the rescue phase on January 22nd, response times grew less critical and Non-Governmental Organizations (NGOs), Intergovernmental Organizations (IGOs), the United States Government (USG) and others began to think creatively about what reconstruction might look like, so did the Crisis Mappers.  This transition marked an interesting shift in the focus of the network that, in a way, was a natural response to the need for increased ground truth with regard to the reporting of disease outbreaks, missing persons and damage assessments.  The segment that follows briefly highlights this transition by marking key developments in the response.   

· On the 31st of January, Craig@Vethno asked, "Haitians are being paid to remove rubble, why couldn't they be used to monitor for human and animal disease as well?”

· On the 1st of February Karl Guggisberg offered an OpenStreetMap (OSM) database of Haiti, with name, geo coding, links to maps, and links to the Sahana
 Hospital Database.  

· In an attempt to gain needed perspectives on the role of social media in Haiti, James Wilson offered apt comments: http://www.unmultimedia.org/radio/english/detail/90149.html.  

· On the 3rd of February, John Crowley summarized the need for a medical reporting service called Kapab.

· On February 4th Einar Bjorjo offered United Nations Institute for Training and Research/Operational Satellite Applications Program’s (UNITAR/UNOSAT’s) latest map: Comprehensive building damage assessment for Port-au-Prince Commune, Haiti: http://www.unosat.org/asp/prod_free.asp?id=52.

· A day later, on the 5th of February, James Wilson offered a prophetic comment: "As we begin to enter the next phase of response, and especially with the coming rains, we need to “amp” the signal for disease reporting somehow.  Currently, we are not seeing a Category Filter on http://www.haiti.ushahidi.com devoted specifically to illness- please do correct me if I’m wrong.  We have a growing and urgent demand to get at that kind of information."  This comment illustrated the forward leaning nature of the Crisis Mapping network and the capacity for such work to be undertaken.  The need for bio-medical intelligence became an increasingly important issue as time went on.
· On the 6th of February Patrick Meier offered several helpful links regarding Creole-To-English translation for iPhones, Nokias and 
Android phones.  In the interest of inclusiveness, he also provided links to such applications for Blackberries http://appworld.blackberry.com/webstore/content/3571,  

http://appworld.blackberry.com/webstore/content/2009.  

· On the 8th of February Patrick Meier reported (via Josh Nesbit) that, "We have received approximately 33,000 SMS messages since the 4636 short code was launched on January 16th, asking Haitians to text their location and need. Roughly half of these text messages are deemed useful, translated, categorized, and plotted by location."  

· Several days later Einar Bjorjo offered UNOSAT's comprehensive damage assessment databases for Port-au-Prince, Haiti: http://www.unosat.org/asp/prod_free.asp?id=52.  

· On the 15th of February Einar Bjorjo claimed “UNOSAT [UNITAR’s
 Operational Satellite Applications Programme] has produced a new comprehensive building damage assessment and statistics for Carrefour, Haiti. An additional map on intensity of building damage in downtown Port-au-Prince is also available. 
· Patrick Meier provided a collection of links regarding the Ushaidi-Haiti instance and noted, “This content gives a good overview of the work Ushahidi has done with partners EIS [Emergency Information Service], InSTEDD [Innovative Support to Emergency Diseases and Disasters], FrontlineSMS, State Department, Fletcher/Tufts volunteers and beyond during the past 6 weeks.

· On the 28th of February, James Wilson offered several important updates on Haiti regarding security and public health: The Gonaives- Hurricane Jeanne (2004): Investigation of Arboviral and Waterborne Disease Transmission

http://biosurveillance.typepad.com/haiti_operational_biosurv/2010/02/gonaive-hurricane-jeanne-2004-investigation-of-arboviral-and-waterborne-disease-transmission.html.  

Potential Increased Security Risks In Haiti Associated With Upcoming Rainy Season, 

http://biosurveillance.typepad.com/haiti_operational_biosurv/2010/02/potential-increased-security-risks-in-haiti-associated-with-upcoming-rainy-season.html. 

Health Risks to Haiti Responders: The Experience of the 1995 United Nations Mission

http://biosurveillance.typepad.com/haiti_operational_biosurv/2010/02/health-risks-to-haiti-responders-the-experience-of-the-1995-united-nations-mission.html. 

Hyperendemic Transmission of Dengue and Dengue Hemorrhagic Fever Presentation in Haiti

http://biosurveillance.typepad.com/haiti_operational_biosurv/2010/02/endemic-dengue-and-dengue-hemorrhagic-fever-presentation-in-haiti.html.  

IV. The Crisis Mappers/Ushahidi mashup: A recap


As mentioned above, one of the most important developments that emerged amid the broad-based response to the 2010 Haiti Earthquake was the partnership between the CM*Net and the Ushahidi group.  The desire among disaster response personnel was for a deliverable capability that allowed for communication with disaster-affected communities in Haiti in real-time as soon as possible after the disaster. Due to a partnership between the Emergency Information Service (EIS), InSTEDD, Ushahidi, Haitian Telcos and the US State Department, just 4 days after the earthquake, Haitians could text their location and urgent needs to "4636" for free.
  
DigiCel, Haiti’s largest wireless provider, was able to create a text message short code where citizens in Haiti could send an SMS about their location, and their needs. DigiCel allowed Ushahidi to use the short code 4636 (INFO on key pad).  Figure 1 provides a graphic overview of how this SMS capability worked.
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Figure 1
This is the way in which the Ushahidi-Haiti/Tufts
 team mapped over 33,000 
text messages on the Ushahidi platform.  Clark Boyd, with Discovery News remarked wisely that

The tech can't work by itself. Ushahidi is currently employing "a couple of thousand volunteers, including French and Creole translators," according to Josh Nesbit. "They're taking free form text message data, tagging it by category and location, and then feeding that back to aid groups on the ground."

The ability for the CM*Net to “crowd source” information and ground-truth in this way through the leveraging of volunteers marks an emerging and useful approach to disaster response work. 
V. Conclusion 

This paper has summarized activities of the Crisis Mappers network through roughly the first six weeks after the Jan. 12 earthquake.  Many useful innovations were developed or mashed together, and valued services delivered.  However, many challenges remain.  The likely persistence of the internally displaced persons (IDP) camps, weather related dangers (rainy season, hurricanes etc.) and the possible growing impatience of the public, ensure that there will be continuing need to share information about disease outbreaks, security, medical supplies, gang violence, etc.

The question for the future is what kind of plan can be put in place to support long-term recovery efforts in Haiti, how does ICT best contribute.       
How can ICT mitigate the loss of patience of those in IDP camps, enable 
coordination among recovery workers, government, and the population, and enable commerce.  A key factor that ties all of these together is the need to promote decentralization and encourage the economic growth of secondary cities, thereby encouraging the de-concentration of Port-au-Prince and IDP camps.  A possible model to build this plan around is the DES
 (Distributed Essential Services) framework, which focuses on bottom-up projects that can be executed quickly at local levels, while being consistent with top-down, national strategies, with key enablers being telecommunication, reliable power (distributed & renewable when possible), and information sharing.  

Ultimately, and very importantly, volunteer efforts like CM*Net and others must be sustained, and continued information sharing and innovation must continue.  A business model needs to be developed to ensure these capabilities will be available in the future.
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� Astrid Zweynert, “Crisis mapping brings X-ray style clarity to humanitarian response,” AlertNet, 2010, available at � HYPERLINK "http://www.alertnet.org/db/an_art/57939/2009/09/12-144735-1.htm" ��http://www.alertnet.org/db/an_art/57939/2009/09/12-144735-1.htm�.


� Ibid


� For more information see � HYPERLINK "http://www.ushahidi.com/" ��http://www.ushahidi.com/�.  


� Clickatell is a company that offers a device that transforms messages to mobile network traffic from other media, or vice versa.  This allows for the transmission or receipt of SMS messages with or without the use of a mobile phone.  


� For more information see � HYPERLINK "http://www.ushahidi.com/about" ��http://www.ushahidi.com/about�.  


� Astrid Zweynert, “Crisis mapping brings X-ray style clarity to humanitarian response,” AlertNet, 2010, available at � HYPERLINK "http://www.alertnet.org/db/an_art/57939/2009/09/12-144735-1.htm" ��http://www.alertnet.org/db/an_art/57939/2009/09/12-144735-1.htm�.  


� For more information see � HYPERLINK "http://www.hhi.harvard.edu/about-us" ��http://www.hhi.harvard.edu/about-us�. 


� For more information regarding HaitiVOICES see � HYPERLINK "http://www.haitivoices.com" ��http://www.haitivoices.com�. 


� TIDES = Transformative Innovation for Development and Emergency Support.  This research project is coordinated at the Center for Technology and National Security Policy (CTNSP) at the National Defense University (NDU), which is part of the Department of Defense.


�  TIDES is part of a broader project called STAR (Sharing To Accelerate Research). All information on the website is free, open-source, and in the public domain.  Ideas expressed, or products displayed, on the website, or in other TIDES or STAR-TIDES activities, should not be considered as endorsed by anyone else; including the US government, nor should they be considered any form of commitment. 


� Consult this link for more information: � HYPERLINK "http://star-tides.net/node/600" ��http://star-tides.net/node/600�. 


� For more information see � HYPERLINK "http://www.crisismappers.net/" ��http://www.crisismappers.net/�.   


� See � HYPERLINK "http://crisismapping.ning.com/page/iccm-2009" ��http://crisismapping.ning.com/page/iccm-2009�.  


� Consult this link for more information regarding the John Carroll University Crisis Mapping workshop � HYPERLINK "http://irevolution.wordpress.com/2009/03/07/crisis-mapping-conference-proposal/" ��http://irevolution.wordpress.com/2009/03/07/crisis-mapping-conference-proposal/�.  


� Consult this resource for more information � HYPERLINK "http://wiki.openstreetmap.org/wiki/Main_Page" ��http://wiki.openstreetmap.org/wiki/Main_Page�. 


� Consult this resource for more information � HYPERLINK "http://geocommons.com/" ��http://geocommons.com/�.  


� For more information consult this helpful YouTube video � HYPERLINK "http://www.youtube.com/watch?v=EhT3co2qNAA" ��http://www.youtube.com/watch?v=EhT3co2qNAA�.  


� Refer to link for the full report � HYPERLINK "http://www.crisismappers.net/profiles/blogs/iccm-2009-conference-report" ��http://www.crisismappers.net/profiles/blogs/iccm-2009-conference-report�. 


� Ibid


� Walking papers is a great example of this recent development � HYPERLINK "http://walking-papers.org/" ��http://walking-papers.org/�.  


� Consider Edward Tufte’s Envisioning Information (Graphics Press; 4th Printing Edition May, 1990).  


� Refer to this link for the full report � HYPERLINK "http://www.crisismappers.net/profiles/blogs/iccm-2009-conference-report" ��http://www.crisismappers.net/profiles/blogs/iccm-2009-conference-report�.


� The moment magnitude scale is used by seismologists to measure the size of earthquakes in terms of energy released and is denoted as “Mw.”  The moment magnitude scale is regarded as a more reliable scaling system for medium to large earthquakes and has effectively replaced the Richter scale for such applications.    


� The critical importance of power, comms and lift is a recurring theme in disaster response.  This point often has been made by Dr. Dave Warner of the “Synergy Strike Force.” Too often, situational awareness, and the communications to share it, is seen as the “techie” adjunct to “major muscle movements” like delivering food, shelter, water and medical supplies.  In fact, however, situational awareness, and the ability to share it over whatever bandwidth is available, is the critical enabler of everything else that happens.  Moreover, these capabilities must be able to operate independent of the power grid, which may have been destroyed.  The lift to get them to the site must be prioritized early in the rescue phase.


� The International Charter aims at providing a unified system of space data acquisition and delivery to those affected by natural or man-made disasters through Authorized Users. Each member agency has committed resources to support the provisions of the Charter and thus is helping to mitigate the effects of disasters on human life and property.  This information has been taken from here: � HYPERLINK "http://www.disasterscharter.org/home" ��http://www.disasterscharter.org/home�.  


� “Geoeye” is a commercial satellite imagery company based in Dulles, VA.  It is currently the world’s largest imagery company.  


� ArcGIS is a suite of desktop Geographic Information System software tools that allow a user to view and edit other Arc products like layered maps and “shapefiles.”  


� Consult this resource for information regarding the successes and failures of Healthmap in Haiti: � HYPERLINK "http://healthmapblog.blogspot.com/2010/01/crisis-in-haiti.html" ��http://healthmapblog.blogspot.com/2010/01/crisis-in-haiti.html�.  


� Sahana was developed during the 2004 Southeast Asian tsunami to help manage post-disaster relief efforts in Sri Lanka.  The project aims to deliver a set of web-based disaster management applications that can provide solutions or assistance to large-scale humanitarian problems.  


� For more information regarding the “Kapab Mednet: consult this resource: � HYPERLINK "http://haiti.opensgi.net/mednet/about/" ��http://haiti.opensgi.net/mednet/about/� or this CrisisCommons wiki: � HYPERLINK "http://wiki.crisiscommons.org/wiki/Haiti_Hospital_Capacity_Finder/" ��http://wiki.crisiscommons.org/wiki/Haiti_Hospital_Capacity_Finder/�.  


� UNITAR, United Nations Institute for Training and Research


� Consult these links for much further information: 


Taking the Lead: Ushahidi-Haiti @ Tufts


�HYPERLINK "http://blog.ushahidi.com/index.php/2010/02/19/taking-the-lead-ushahidi-haiti-tufts"��http://blog.ushahidi.com/index.php/2010/02/19/taking-the-lead-ushahidi-haiti-tufts�. 


The Unprecedented Role of SMS in Disaster Response


�HYPERLINK "http://irevolution.wordpress.com/2010/02/20/sms-disaster-response"��http://irevolution.wordpress.com/2010/02/20/sms-disaster-response�. 


Location Based Alerts for Disaster Response


�HYPERLINK "http://irevolution.wordpress.com/2010/02/06/location-based-alerts"��http://irevolution.wordpress.com/2010/02/06/location-based-alerts�. 


SMS Turks


�HYPERLINK "http://blog.ushahidi.com/index.php/2010/02/07/sms-turks"��http://blog.ushahidi.com/index.php/2010/02/07/sms-turks�. 


Project 4636 Revisited: The Updated Info Graphics


�HYPERLINK "http://blog.ushahidi.com/index.php/2010/02/11/project-4636-revisited-the-updated-info-graphic"��http://blog.ushahidi.com/index.php/2010/02/11/project-4636-revisited-the-updated-info-graphic�. 


Beautifully Obvious: Video on Ushahidi-Haiti 


�HYPERLINK "http://blog.ushahidi.com/index.php/2010/02/09/beautifully-obvious"��http://blog.ushahidi.com/index.php/2010/02/09/beautifully-obvious�. 


Building Bridges: Ushahidi as a Tool for the Haitian Diaspora


�HYPERLINK "http://blog.ushahidi.com/index.php/2010/01/30/bridges-ushahidi-haiti"��http://blog.ushahidi.com/index.php/2010/01/30/bridges-ushahidi-haiti�. 


Volunteers Power the Open Crowdsourcing Movement


�HYPERLINK "http://blog.ushahidi.com/index.php/2010/01/24/volunteers-power-the-open-crowdsourcing-movement"��http://blog.ushahidi.com/index.php/2010/01/24/volunteers-power-the-open-crowdsourcing-movement�. 


From the Rubble: Emotions of a Volunteer


�HYPERLINK "http://blog.ushahidi.com/index.php/2010/01/31/from-rubble"��http://blog.ushahidi.com/index.php/2010/01/31/from-rubble�. 


We are the Volunteers of Mission 4636


�HYPERLINK "http://blog.ushahidi.com/index.php/2010/01/27/mission-4636"��http://blog.ushahidi.com/index.php/2010/01/27/mission-4636�. 


Haiti and the Power of Crowdsourcing in Action


�HYPERLINK "http://irevolution.wordpress.com/2010/01/26/haiti-power-of-crowdsourcing"��http://irevolution.wordpress.com/2010/01/26/haiti-power-of-crowdsourcing�. 


ICT4Peace Foundation Website


� HYPERLINK "http://www.ict4peace.org/" ��http://www.ict4peace.org/�.  


Development of the SMS 4636 Code for Haiti Relief (Through the STAR-TIDES website)


� HYPERLINK "http://star-tides.net/node/623" ��http://star-tides.net/node/623�.  


 


� For a full length piece concerning this partnership consult this link: � HYPERLINK "http://haitirewired.wired.com/profiles/blogs/ushahidi-amp-the-unprecedented" ��http://haitirewired.wired.com/profiles/blogs/ushahidi-amp-the-unprecedented�.  


� For more information regarding project 4636, explore this link: � HYPERLINK "http://blog.ushahidi.com/index.php/2010/02/11/project-4636-revisited-the-updated-info-graphic/" ��http://blog.ushahidi.com/index.php/2010/02/11/project-4636-revisited-the-updated-info-graphic/�.  


� The Tufts team is a group of students at the Fletcher school who deployed Ushahidi Haiti:


Fletcher School of Law and Diplomacy at Tufts University in Boston was instrumental in the use of Ushahidi (see below) through the efforts of Patrick Meier and a cadre of students from several universities manning a 24x7 operations center (Ushahidi-Fletcher Situation Room).  �HYPERLINK "http://blog.ushahidi.com/index.php/2010/01/18/ushahidi-fletcher-situation-room-update/"�http://blog.ushahidi.com/index.php/2010/01/18/ushahidi-fletcher-situation-room-update/��Ushahidi is an open source project which allows users to crowdsource crisis information sent via mobile devices (�HYPERLINK "http://www.ushahidi.com/"�http://www.ushahidi.com/�).  It originally was developed in East Africa for election monitoring.  In Haiti, Ushahidi opened other pages, such as those for reporting emergencies (�HYPERLINK "http://haiti.ushahidi.com/" \t "_blank"�http://haiti.ushahidi.com/�) and missing persons. (�HYPERLINK "http://haiticrisis.appspot.com/" \t "_blank"�http://haiticrisis.appspot.com/�).


� Consult this link for the full column: � HYPERLINK "http://news.discovery.com/tech/ushahidi-citizen-reporting-and-the-haitian-relief-effort.html" ��http://news.discovery.com/tech/ushahidi-citizen-reporting-and-the-haitian-relief-effort.html�.  


� For DES, see STAR-TIDES site.  � HYPERLINK "http://star-tides.net/files/DES%202-page%20summary%206-13-10.doc" ��http://star-tides.net/files/DES%202-page%20summary%206-13-10.doc�
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