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An example from 
outside UCM

http://spectrum.ieee.org/energy/environment/google-earth-engine-brings-big-data-
to-environmental-activism
http://www.globalforestwatch.org/
A new forest-mapping tool relies on unprecedented data 
crunching plus google-earth pictures of the regions under study 
to assess the degree of deforestation around the world  

1 million CPU-core hours on 10 000 computers

Researchers from the World Resources Institute told GOOGLE 
staff what to look for, and  they  post-processed them with their 
own algorithms

http://spectrum.ieee.org/energy/environment/google-earth-engine-brings-big-data-to-environmental-activism


Multiple activities participated by UCM 
call for big data analysis





• GUADARRAMA MONITORING NETWORK Gumnet, Fidel González 
Rouco, CC. Físicas and IGEO http://www.ucm.es/gumnet/research
https://www.youtube.com/watch?v=Lsn0jRza55g

http://www.ucm.es/gumnet/research
https://www.youtube.com/watch?v=Lsn0jRza55g


Climatology and Climate Change
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Top of Europe: Jungfraujoch 3466 m a.s.l.

Bern, 500 m a.s.l.

1.2 C /100 yr

1.7 C /100 yr

Climate is more sensitive 
in mountain regions! 



GuMNet  is a new infrastructure of atmosphere, surface and subsurface observation 
It leans on an existing facility promoted by the Parque Nacional de Peñalara
...  updated, enlarged in instrumentations, sites.
It will merge with the meteorological network of AEMET

What is GuMNet? 
a glimpse at the facility



Miembros: InterMet (L. Durán, I Rodríguez, A. Montesinos), Jacinto (UCM), 
Edmundo (UCM) y Fidel (UCM)

Objectives:
• Coordinate development of a management tool for data, 
inventory and users/contacts.
• This tool should facilitate 
… an inventory of users and contacts (researchers, students, 
companies, institutions) and their relations to data and materials.

How do we get there? 
SoftwareWG



An stable network needs continuity of  management and maintenance.

What does GuMNet need? 
A kick off on sustainability

Maintenance:  calibrating, replacing, reparing, improving.

Management:  procedures to control maintenance of the network
promote networking 
knowledge oriented assessments to improve GuMNet
policies of data use
provide accountability to institutions
promote use of data for research
promote educational dimension
interaction with management of SdG
promote research projects (public funding)

promote private sponsoring
promote relationships with interested institutions

outreach
intra-nationalization
inter-nationalization

... promote the sustainability of the network

Funding sources for 
management & 
maintenance :

-In Campus: UCM-UPM
-Additional Campus 
institutions: CIEMAT, 
CSIC/IGEO
-Interested institutions: 
PNSdG, Patrimonio
-Other: Canal, Councils
-Public bids for facility 
development
-Private sponsors



José Fernández
CSIC

Instituto de Geociencias
(CSIC-UCM)



• European Plate Observing System (EPOS). José Fernández Torres, 
Matemáticas/CSIC  e IGEO
http://www.mat.ucm.es/jft/proyects/european-plate-observing-system-epos/
https://www.epos-ip.org/

The European Plate Observing System (EPOS) is the integrated solid Earth
Sciences research infraestructure approved by the European Strategy Forum on
Research Infrastructures (ESFRI) and included in the ESFRI Roadmap in December
2008

Open Access for Open Science

Multiple activities participated by
UCM call for big data analysis

http://www.mat.ucm.es/jft/proyects/european-plate-observing-system-epos/
https://www.epos-ip.org/


EPOS 
Services to be 
implemented 



3D-Def
3D-Def service consists of processing tools for 
determination of 

 surface three dimensional, 3D, 
displacements through combination of EO 
(both SAR and optical) and GNSS data. 

 to couple deformation 
measurements with models
and inversion techniques, 
thus estimating physical 
parameters such as masses 
anomalies or pressures 
sources. 



EPOS en UCM
• Infraestructura de cálculo (financiada en la 

última convocatoria de infraestructura) . 
107,000 euros. 

• Máquina con 128 cores de cálculo (1/4 EOLO), 
200 TB (1/2 EOLO) de disco (gran porcentaje 
SSD),  1 TB RAM (1/2 EOLO), estándar 
industrial abierto, 5 años de garantía y 
mantenimiento hardware/software

• Contará con personal técnico de apoyo (IGEO 
y proyectos EPOS). Se financiará con el pago 
por uso



EOLO
es el clúster de cálculo científico del Laboratorio de Cambio 

Global del CEI MONCLOA
EOLO ha sido financiado por el Ministerio de Economía y Competitividad en el 

marco del Programa del Campus de Excelencia Internacional
(hay que mencionarlo en agradecimientos, en la web de EOLO, en la información 

institucional, …)

•1 nodo gestor
•40 nodos de cálculo (12 x 40 cores, para hasta 24 x 40 =960 hilos de cálculo con 
hyperthreading)
•48 GB RAM por nodo, casi 2 TB RAM total
•Cabina de backup
•Sistema de almacenamiento, 6 nodos con IBRIX
•/home  (58 TB)
•/pool     (289 TB)
•Optimizado para múltiples accesos concurrentes a disco (multi-hilo, multi-nodo) y
comunicaciones inter-hilo. No tanto para acceso serie de trabajos en modo granja. Hay
otras máquinas más adecuadas para ello.
•INSTALADO EN EL CPD DE LA UCM



¿Qué se espera de  EOLO?
El Laboratorio de Cambio Climático proporciona recursos (equipos y 
expertise) de simulación y computación avanzada para cambio climático y 
teledetección a todos los investigadores del CEI MONCLOA. EOLO es uno 
de los equipos utilizados para proporcionar dichos servicios

EOLO también proporciona servicios generales de 
cálculo científico a cualquier investigador de la UCM 
que lo solicite



Actuaciones realizadas
• 60 usuarios de 30 grupos dados de alta, incluidos huérfanos

ABACO (14).
• Usuarios de las Facultades de Ciencias Físicas y Geológicas (26),

Matemáticas (9), Informática (6), Económicas (5), Biológicas (4),
Psicología (3), Escuela de Óptica (2), Químicas (1), de UCM

• Asignadas cuotas de 12 TB en /home y 50 TB en /pool  
• Organizadas cuotas  y grupos
• Reuniones individuales del técnico y JMU con los usuarios en el

momento de abrirles cuenta y para resolverles dudas, ayudarles a
portar códigos, a elegir las colas adecuadas, etc.

• Se da servicio por igual a todos los usuarios, sean CEI o UCM. Se 
han abierto todas las cuentas que los investigadores del CEI o el 
CPD ha pedido

• Aproximadamente el 50% de todas las cuentas se han abierto 
por peticiones llegadas desde el CPD, de usuarios UCM al 
margen del CEI Moncloa



Issues in Big Data analysis
• Big Data analysis is complex, and it is 

developing at exponential speeds
• Big Data can be useful in many different areas,  

natural sciences, social sciences, health 
sciences, etc. It will benefit from computing 
skills as much as from intense knowledge 
about particular fields of application 

• There is the danger of creating a technological
gap among researchers/countries/companies 
who may or may not being able of benefiting 
from big data analysis 



Issues? 
social, legal and ethical issues of Big Data

• Modern data analytics have been touted as a 
"revolution that will transform how we live, 
work, and think" (Mayer-Schönberger and 
Cukier 2013)

• Politics: Increased emphasis on predictive 
analytics as a rationale and justification for 
political action and decision making

• Ethics: Big Data analysis bears the potential of 
profiling groups and even individuals 



Big Personal Data?
• Big Data may involve personal data relating to an 

individual. A name, photo, an email address, bank 
details, posts on social networking websites, web 
searches, medical information…

• Big Data and ensuring personal data protection 
becomes more challenging as information is shared 
widely around the world. Information regarding 
individual’s health, location, electricity use, online 
activity and so forth can be publicised, raising 
concerns about profiling, discrimination, exclusion 
and loss of control

http://ec.europa.eu/justice/data-protection/files/data-protection-big-
data_factsheet_web_en.pdf

http://ec.europa.eu/justice/data-protection/files/data-protection-big-data_factsheet_web_en.pdf


New requirements and challenges 
in the governance of Big Data

• The general complexity and speed of 
development. Regulations become obsolete 
even before being passed 

• The profound lack of technical skills and 
competencies in the regulatory bodies 

• Insufficient access to data in both the 
government sector and academia



Big Data and Trust
• 81% of Europeans feel that they do not have 
complete control over their personal data online -
Eurobarometer, 2015. 
• A large majority of Europeans (69%) would like 
to give their explicit approval before the collection 
and processing of their personal data –
Eurobarometer, 2015. 
• Only 24% of Europeans have trust in online 
businesses such as search engines, social 
networking sites and e-mail services. –
Eurobarometer, 2015.



Summary
• Big Data analysis bears the potential to transform the 

way we obtain information and derive new 
knowledge

• As important as the technical tools (software, 
hardware) is a deep understanding of the field of 
application

• Big Data analysis also raises ethical, social, 
regulationary concerns

• The extraordinary chair HPE-UCM would take 
advantage of the vaste and unique capabilities of 
UCM  to foster Big Data applications and studies



• ¿Máster en applied data science? ¿big data y 
sociedad? ¿Conjunto con UPM? 
¿Internacional?¿coordinación con otros másters para 
TFMs, etc? 

• Esponsorización, patrocinios, financiación de 
empresas

• ¿Relación con los expertos técnicos?
• ¿Servicios de computación científica? 

¿asesoramiento para el CLOUD? ¿APIS?
• ¿Hardware, software o asesoramiento?
• https://rc.fas.harvard.edu/about/people/#staff



FAS Research Computing Organization
Our People & Our Roles
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