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Outline 

1. A word from our sponsors 
2. What are the SDGs and why are they important? 
3. Why are data and monitoring important for sustainable 

development? 
4. Can “big data” fill all our data gaps? 
5. Bringing it all together 
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1. A WORD FROM OUR 
SPONSORS 
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CIESIN Background 

• CIESIN founded in 1989 as a non-profit 
consortium based in Michigan 

• In July 1998, CIESIN became a center 
within the Earth Institute 

• CIESIN has more than 40 professional 
staff from the social and natural sciences, 
information technology & data 
management plus many students, 
postdocs, and visitors 

• CIESIN has 4 divisions: 
– Science Applications 
– Information Services 
– Information Technology 
– Geospatial Applications 
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NASA Socioeconomic Data and 
Applications Center (SEDAC) 

• Close to 200 global spatial and 
tabular data sets 

• Focus on human dimensions of 
environmental change  and the 
integration of social and Earth 
science data, especially with 
remote sensing 

• Provide direct support to 
scientists, applied and 
operational users, decision 
makers, and the media! 
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Key SEDAC Global Environmental & 
Socioeconomic Datasets 

• Population Grids 
– Gridded Population of the World, Version 3 (GPW) 
– Global Rural-Urban Mapping Project (GRUMP) 
– US Census Grids 

• Poverty Maps 
– Global Distribution of Poverty 
– Global Child Malnutrition  

• Climate Related 
– Low Elevation Coastal Zone 
– Ramsar Wetlands at Risk to Sea Level Rise 
– Population, Landscape, And Climate Estimates (PLACE) 
– Global Natural Disaster Hotspots 

• Environmental Indicators 
– Environmental Sustainability Index (ESI)  
– Environmental Performance Index (EPI) 
– Human Appropriation of Net Primary Productivity 
– Human Footprint/Last of the Wild 
– Natural Resource Management Index (NRMI) 

• Infrastructure 
– Global Roads Open Access Data Set (gROADS) 
– Global Reservoirs and Dams (GRanD) 
– Nuclear Power Plants 

http://sedac.ciesin.columbia.edu  

http://sedac.ciesin.columbia.edu/
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http://www.cnn.com/video/#/video/w
eather/2008/05/06/schneider.cyclone.
explainer.cnn?iref=videosearch 

News Media Use of SEDAC Data 
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Population Exposure Estimates in Proximity to 
Nuclear Power Plants 

• Started with a news story 
• Became a data set 

Available at http://sedac.ciesin.columbia.edu/data/collection/energy   

Country Population within 
150km (2010) 

USA            180,329,616  

China             169,811,536  

Japan               94,793,752  

India               94,382,912  

UK               49,826,796  

Germany               47,782,064  

France               39,449,480  

Spain               20,467,222  

Pakistan               18,489,630  

Korea               18,230,834  

Argentina               18,199,546  

Taiwan               15,904,056  

Canada               15,070,809  

Russia               14,983,205  

Netherlands               12,967,174  

Brazil               12,933,438  

Belgium               10,697,587  

Ukraine                 7,179,316  

Austria                 7,012,218  

http://sedac.ciesin.columbia.edu/data/collection/energy
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 • NASA Worldview 

(http://earthdata.nasa.gov/labs/worldview/) 
• NASA Climate and Health ANalysis for Global Education 

(CHANGE) Viewer 
(http://climatechangehumanhealth.org/changeviewer) 

• SEDAC Map Client 
(http://sedac.ciesin.columbia.edu/maps/client) 

• Where the Rainfalls: Rainfall variability and migration 
project (CARE, UNU & CIESIN) 
(http://ciesin.columbia.edu/care-mapclient/?iso=vnm)  

 

Map Clients 

 

http://earthdata.nasa.gov/labs/worldview/
http://climatechangehumanhealth.org/changeviewer
http://sedac.ciesin.columbia.edu/maps/client
http://ciesin.columbia.edu/care-mapclient/?iso=vnm
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http://epi.yale.edu  

Yale/CIESIN Environmental 
Performance Index (EPI) 

http://epi.yale.edu/
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EPI Framework 
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Spin offs 

• National EPIs: 
– Abu Dhabi 
– China 
– Malaysia 
– Vietnam & India (forthcoming) 

• Aquaculture Performance Index 
• Ocean Health Index 
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CODATA: Committee on Data 
for Science and Technology 

“Strengthen international science for 
the benefit of society by promoting 
improved scientific and technical 

data management and use.” 

ICSU’s Mission CODATA’s Mission 

                             by promoting 
improved scientific and technical data 

management and use.” 
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CODATA Structure 

 Governed by its General Assembly and Executive Committee 
 Committees 
 Working Groups 
 National Members                                                        
 Co-operation with other organizations  
 Task Groups 

 Advancing Informatics for Microbiology 

 Anthropometric Data and Engineering 

 Data at Risk 

 Data Citation Standards and Practices 

 Earth and Space Science Data Interoperability 

 Exchangeable Materials Data Representation to Support Scientific Research and Education 

 Fundamental Physical Constants 

 Global Information Commons for Science Initiative 

 Linked Open Data for Global Disaster Risk Research 

 Octopus: Mining Space and Terrestrial Data for Improved Weather, Climate and Agriculture Predictions 

 Global Roads Data Development 

 Preservation of and Access to Scientific and Technical Data in/for/with Developing Countries (PASTD) 
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Global Roads Open Access Data Set (gROADS) 

• Goal: to develop a global data set 
(gROADS) that is: 

1. spatially accurate (~50m 
positional accuracy) 

2. focused on roads between 
settlements (not streets) 

3. up-to-date and with the 
possibility of frequent 
updates 

4. well documented 
5. freely distributed (on 

attribution only basis) 

VMAP0 – best 
available public 
domain data set 
until gROADS 
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2. WHAT ARE THE SDGs AND 
WHY ARE THEY IMPORTANT?  
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In September of this year, 2015, the world will agree upon a 
new global development framework. The Sustainable 
Development Goals (or SDGs) will succeed the Millennium 
Development Goals, forged in the year 2000. As agreed by 
the Open Working Group on the SDGs, the sustainable 
development goals will provide a holistic framework, 
applicable to all countries. Taken together, the goals will 
aim to eradicate poverty and deprivation, but also to grow 
our economies, to protect our environment and 
promote peace and good governance. 

 
The SDGs represent a comprehensive effort to set targets for, and 

to monitor, the planet’s social and environmental systems  
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Source: UN Secretary General, Road to Dignity synthesis report 

DATA 
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Sample SDGs 
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Goal 15 Proposed Indicators 

• Indicator 84: Annual change in forest area and land 
under cultivation  

• Indicator 85: Area of forest under sustainable forest 
management as a percentage of forest area  

• Indicator 86: Red List Index  
• Indicator 87: Protected areas overlay with biodiversity  

 

“Common statistical tools include: census, household and facility surveys, 
civil registration and vital statistics, environmental statistics, administrative 
data, financial and economic statistics…. [There] should be a set of 
common principles for the production, dissemination and use of 
development data.” 
 - SDSN, 2014. “A Needs Assessment for SDG Monitoring” 
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SDSN’s needs 
assessment project 
suggests that what 
is required to lay 
the foundations of 
basic statistical 
systems is more 
like $600 million 
per annum, which 
is less that 0.5% of 
ODA 
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3. WHY ARE DATA AND 
MONITORING IMPORTANT TO 
THE SDGs? 
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1. Data as a management tool  
– Data and indicators: 

• Describe what’s going on, reducing complexity in policy relevant ways 
• Diagnose problems and Discover patterns you didn’t know were there 
• Aid Deliberation and promote Debates in society 
• Guide Decision-making  
• Drive action and evaluation of policy effects 

2. Data for democracy 
– Increase transparency 

• Government accountability 
• Private sector accountability 

– Citizen engagement 

Why are data important to the SDGs? 
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 Reporting 

frequency: 
average time 
gap in 
reporting 
 
Many critical 
data are 
collected 
infrequently or 
not at all 

Source: SDSN (2014), Assessing Gaps in Indicator Availability and Coverage. 
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To create this map 
requires 1,000s of 
runoff monitoring 
stations 
“The Global Runoff Data Center (GRDC) is 
overstressed with respect to its ability to 
collect unbroken time series of discharge 
data, which is the mainstay of GTN-H’s 
capacity to monitor the state of world water 
resources. The problem arises from several 
factors: the basic logistical challenge of 
having to contact numerous data holders 
in  any one country (all with varying 
commitments to share data); staffing 
shortages at GRDC; decline in the number 
of operating stations, especially in the 
developing world; prohibitions against 
data release, forced by agency cost-
recovery concerns and national policy 
based on strategic concerns; and, even 
where the data are available, substantial 
delays in data processing and release. “   
- CIESIN (2008), Land Degradation Indicator 
Profiles For the KM:Land Project 
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Source: Global Runoff Data Center: 
http://www.bafg.de/cln_031/nn_266934/GRDC/EN/01__GRDC/03__Database/database__node.html?__nnn=true 

http://www.bafg.de/cln_031/nn_266934/GRDC/EN/01__GRDC/03__Database/database__node.html?__nnn=true
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Cause of Death: Lack of 
consistent time series data on 
water quality for a sufficient 
number of monitoring  
stations in all countries 

The Water Quality Index (WQI) 
 
Born: 2006 
Died: 2010 
Parents: UNEP-GEMS, CIESIN, Yale 
Country coverage: 85 
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Disparities in ground-level air quality monitoring 

 

  NAWE = North America and Western Europe 
 
Source: Compiled by Rudy Husar (Washington University in St. Louis) and Stefan Falke 
(Northrop Grumman Corp), Funded by NASA, for GEO Task US-09-01a 
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PM2.5 monitoring stations 

To add new PM2.5 
monitoring stations costs 
~$14-18k per station, 
and $5k per year to 
operate. 

AERONET stations 
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Remote sensing data require ground validation 
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• Without ground monitoring 
systems, we are unable to 
monitor planetary health 

• Satellites and novel streams 
of “big data” cannot 
completely replace ground 
measurement (Part 5) 

• We also need to support the 
custodians who aggregate 
such data 
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Data for democracy and open data 

• Open data are data that are accessible for free or at 
negligible cost, and with minimal limitations on its use, 
transformation, and distribution 

• Open data may be machine-readable and an input for 
machine learning 
– Computer algorithms that have the ability to ‘learn’ to make 

better predictions and decisions based on what was experienced 
in the past (e.g., spam filtering) 

“Big Data and open data movements will be the two 
main pillars of a larger ‘data revolution’. Both rise against 
a background of increased public demand for more 
openness, agility, transparency and accountability for 
public data and actions. The political overtones — so 
easily forgotten — are clear.” 
             - Letouzé, 2014 



CIESIN 
The Earth Institute at Columbia University 
 

CIESIN 
The Earth Institute at Columbia University 
 

Data democracy: 
The “data revolution for development” 

• More diverse, integrated, timely and 
trustworthy information can lead to 
better decision-making and real-time 
citizen feedback. This in turn enables 
individuals, public and private 
institutions, and companies to make 
choices that are good for them and 
for the world they live in. 

• Too often, existing data remain 
unused because they are released 
too late or not at all, not well 
documented and harmonized, or not 
available at the level of detail needed 
for decision-making 

Source: Independent 
Expert Advisory 
Group (IEAG) 
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• China publishes reams of “official” statistics 
• Accessing raw data behind the statistics is very difficult 
• When the US embassy in Beijing published PM2.5 

measures on its Web site it created a diplomatic incident 
• Freedom of information type legislation is on the books 
• Lack of access to accurate data stifles civil society 

engagement and promotes apathy 
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Two Models 

• Information is power 
• Information has a price 
• Data producers must 

recover costs from users 
• User unable to 

redistribute value-added 
products 
 

• Information is provided 
free of charge and 
without copyright 
restriction 

• Society is better informed 
• Lower costs to industry 
• Information sector is 

spawned and grows 
• Taxes on this sector 

funds data 
• Move from data to 

services 
 

Open Data Old School 
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Investing in Open Data 

Economic benefits of open public sector information (PSI) 
in the EU27 

B
ill

io
n 

Eu
ro

 

Source: Vickery (2011), “Review of Recent Studies on PSI Re-Use and Related Market Developments” 
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4. CAN “BIG DATA” FILL ALL 
OUR DATA GAPS? 
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 • Crumbs, Capacities and Communities 

– Digital Crumbs: generated about and by 
people, often as the by-product of their 
use of digital devices  

• Call detail records, transaction data 
• Social media 
• Remotely sensed or citizen sensed 
• Crowd sourced data 

– Capacities: powerful computers and 
machine-learning techniques are able to 
look for and unveil patterns and trends in 
vast amounts of complex data 

– Communities: A ‘movement’ of individual 
and institutional actors that operate largely 
outside of traditional policy and research 
spheres working to turn data into decision 
making (e.g., hack-a-thons, app 
competitions) 

What are big data? 

“Even a small ‘Big Data’ dataset 
is Big Data because it doesn't 
stem from fully controlled 
processes like surveys and 
statistical imputations 
undertaken by official bodies” 
                   - Letouzé, 2014 
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Big Data and the SDGs 

SDG 1: Poverty Eradication 
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Crowd Sourcing Roads / Settlements / 
Infrastructure Data 
• Applications 

– Humanitarian response 
– Development planning 
– Community development 

• Data and methods 
– Members of the public use high resolution remote sensing imagery to 

identify objects using an online tool, or collect data with GPS units 
• Pros 

– Low costs of production because it is decentralized 
– Possible to types of residential areas (e.g. slums, high income) 
– With some simple modeling it is possible to estimate the number of 

people per dwelling and possibly their wealth or other characteristics 
• Cons 

– The “crowd” may only be motivated at the time of a crisis (e.g., post 
2010 earthquake Haiti, current Ebola outbreak) 

– Large areas go unmapped until a crisis erupts 
– Reticence by traditional bureaucracies to use unvalidated data 

 
 



CIESIN 
The Earth Institute at Columbia University 
 

CIESIN 
The Earth Institute at Columbia University 
 



CIESIN 
The Earth Institute at Columbia University 
 

CIESIN 
The Earth Institute at Columbia University 
 



CIESIN 
The Earth Institute at Columbia University 
 

CIESIN 
The Earth Institute at Columbia University 
 

 Cell Phone Call Data Records (CDRs) 

• Measured phenomena 
– NRT population movements (daily commutes, disaster displacement) 
– Proxy for ambient population (day time, night time, etc.) for health/ 

hazard exposure studies 
• Data and methods 

– Call data records come in many different formats depending on the 
carrier 

• Pros 
– Provides very detailed data on population movements in/to urban areas 
– Data are abundant, timely, and require no dedicated survey or collection 

effort 
• Cons 

– In rural areas with sparse arrays of cell towers, it is much harder to 
localize people 

– Fragmentation of telecom markets limits work to single countries 
– Proprietary data, unique data formats = data cleaning is labor intensive 
– Selectivity issues: making population-level inferences is complicated by 

differential ownership of phones among different demographic groups 
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Mobile Data for Socioeconomic/Poverty Mapping  

Slide courtesy Erik Wetter, FLOWMINDER.ORG 
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 Social Media (Twitter, SMS, Instagram, Facebook) 

• Application areas 
– Assess short-term population movements (tourist flows, population 

displacements, humanitarian crises) 
– Health outbreaks or trends 
– Anti-terrorism monitoring 

• Data and methods 
– Mapping of geo-located tweets 
– Location references in SMS (e.g. Ushahidi) 

• Pros 
– Timeliness: rapid data development in humanitarian crises 
– SMS is available to a broad demographic 
– Twitter used in almost all countries unlike telecoms / CDRs 
– Geo-located tweets 1% of total feed but growing rapidly 

• Cons 
– Possible biases in social media users (age, gender, income, location) 
– People displaced by conflict and in remote areas unlikely to text or tweet 
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Source: Hawelka et al. 2014. Geo-located Twitter as a 
proxy for global mobility patterns. Cartography & Geog. 
Info. Science. 41(3):260 
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“The problems we identify are not limited to [Google 
Flu Trends]. Research on whether search or social 
media can predict x has become commonplace and is 
often put in sharp contrast with traditional methods 
and hypotheses. Although these studies have shown 
the value of these data, we are far from a place 
where they can supplant more traditional methods or 
theories.” 
 -  Lazar et al., 2014. “The Parable of Google 

Flu: Traps in Big Data Analysis” Science. 
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 “A few generations ago, people grew up in and were 

comfortable with big organizations – the army, 
corporations and agencies. They organized huge 
construction projections in the 1930s, gigantic 
industrial mobilization during World War II,… [and, 
dare I say, censuses and surveys]. Now nobody 
wants to be an Organization Man. We like start-ups, 
disrupters, and rebels. Creativity is honored more 
than the administrative execution. Post-Internet, 
many people assume that big problems can be 
solved by swarms of small, loosely networked 
nonprofits and social entrepreneurs. Big hierarchical 
organizations are dinosaurs.” 
 
 - David Brooks, “Goodbye, Organization Man”, 

International Herald Tribune, 9/17/14 

“A few generations ago, people grew up in and were 
comfortable with big organizations – the army, 
corporations and agencies. They organized huge 
construction projections in the 1930s, gigantic 
industrial mobilization during World War II,… [and, 
dare I say, censuses and surveys]. Now nobody 
wants to be an Organization Man. We like start-ups, 
disrupters, and rebels. Creativity is honored more 
than the administrative execution. Post-Internet, 
many people assume that big problems can be 
solved by swarms of small, loosely networked 
nonprofits and social entrepreneurs. Big hierarchical 
organizations are dinosaurs.” 
 
 - David Brooks, “Goodbye, Organization Man”, 

International Herald Tribune, 9/17/14 
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Pros and Cons of Big Data 

• There are a diversity of data streams and methods, implying 
varying degrees of expertise and investments in data cleaning 

• Big data applications can raise privacy and confidentiality 
concerns 

• Using novel data can be especially useful in: 
– data-poor developing country environments 
– Research areas plagued by poor data 

• Most novel data streams are still validated against traditional 
census and survey data 

• Ergo, we still need to keep investing in traditional data 
collection systems! 
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5. BRINGING IT ALL 
TOGETHER 
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Summary 

• The SDGs represent a comprehensive attempt to set 
targets for and monitor the planet’s social and 
environmental systems 

• Open access data are an important component of data 
democracy, promoting civil society engagement 

• Novel data streams hold promise but can’t always 
substitute for traditional data collection approaches 

• There need to be continued (and even increased) 
investments in the core data systems 
– National statistical agencies 
– Ground-based monitoring systems 

• Similar investments need to be made to support data 
custodians (for documentation and dissemination) 
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 “Good data can help progressive leaders and civil servants make 

their case and implement better policies. And, ideally, you need 
facts to know whether your policies are working – it is no good just 
having good intentions. 
 
“On the other, there is a danger of getting overexcited by datasets 
and infographics. Where rapid poverty reduction has taken place in 
recent years, is better data behind it? Are we continuing to pollute 
our planet and make it more unequal because we lack data? … Do 
we need to know precisely how many people are hungry, and how 
hungry they are, before making sure there is enough food for 
them?... 
 
“Just like all other development interventions, the question that 
matters most is this: are poor and marginalised communities more 
powerful than before?” 
 

- Jonathan Glennie  “A development data revolution 
needs to go beyond the geeks and bean-counters”, The 
Guardian, 3 October 2013 
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THANK YOU! 

Feel free to contact me: 
Alex de Sherbinin 
adesherbinin@ciesin.columbia.edu  
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