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3 locations&2Observatories

1. Science & Innovation Ministry
2. Canarian Goverment
3. La Laguna University (ULL)
4. Spain's Science Research Council (CSIC).
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• 1979 INTERNATIONAL AGREEMENTS
• 1982 IAC WAS FOUNDED
• 1985 OFFICIAL OPENING OF OOCC
• 1988 LAW ON SKY PROTECTION
• 2012 Unique Science and Technology Infrastructures



Canary
• Excellent Sky for Astronomy

• Well characterized and protected

• Internationally accredited

Sky



Where we are and why
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Hawaii
Canary Is.

Chile South 
Africa Australia

USA
Mexico

Not just geographical location
Not just height

A combination of both defines the handful of privileged sites in the 
world that are candidates to host the best astronomical 
observatories



Where we are and why
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Graham, 2008(equivalent to ~2 to 4 mm/sec)

Gentle descent of air from close to the Tropopause (~8-14km)

Adiabatic process: no heat is gained or lost

Stability and low humidity (and water vapour)



The international dimension of Astrophysics 
in Canary Islands

The sky is protected by Law.
The Observatories are Astronomical Reserves

• Austria
• Belgium
• Denmark
• Finland
• France
• Germany
• Italy
• Japan

• Mexico
• Norway
• Russia
• Spain
• Sweden
• The Netherlands
• United Kingdom
• USA

§ Over the last 40 years more  than 75
institutions of 25 countries have installed  
their telescopes & instruments

§ >600 people working for  Astrophysics in
Canary Island

§ Observatories foster international 
collaborations



TELESCOPES & FACILITIES



Scientific Impact IAC

PI:  Publicaciones en Revistas Internacionales con Árbitro 
IR:  Invited Reviews 
CI:  Comunicaciones en Congresos Internacionales 
CN:  Comunicaciones en Congresos Nacionales 
T:  Tesis Doctorales 



GRAN TELESCOPIO CANARIAS
10.4 m

Largest optical/infrared single  telescope in the world
>370 refereed publications  (7 Nature + 2 Science)

EL gran hito de I+D



CTA NORTH on deployment



THE FUTURE: NEW TELESCOPES

NRT

New 4m Robotic Telescope European Solar Telescope

EXTREMELY LARGE TELESCOPES



COVID-19 and the Telescopes Operation

NRT

REACTION

• Remote controlled and Robotic telescopes
were no affected

• Other telescopes replicated control rooms
in remote location

• Operation in service mode (local 
astronomers)

GENERAL ASPECTS

• Staff mobility was affected
• Remote access was the main work mode
• We had to improve the capacity access to 

the network





LA PALMA

Surface 708,32 km² 
Perimeter 155,55 km 
Altitude 2.426 m
14 municipalities
Population 83.548 inhab. 
Density 117,9 hab./km²
GDP per cápita (est) € 20.402

Affected surface: 1,100 hectares
Maximum width: ~ 3,500 m between lava flows



Support for telescope operations 
during Cumbre Vieja 2021 eruption

e-IRG workshop December 2021

l 2010 Created
l 2011 First action entry

l Tagoro submarine volcano
l Island of El Hierro

l 2021 Current eruption in Cumbre Vieja

Plan Especial de Protección Civil y Atención de 
Emergencias por Riesgo Volcánico

(PEVOLCA)

The IAC participates in PEVOLCA
as ‘invited observer’ 

Scientific 
committee

Civil Protection/ Government 
committee

Instructions to the population
10 Scientific Institutions and >200 scientific accreditations



e-IRG workshop December 2021

Navarro and Farrujia, 1989

Rift (dorsal) volcano:

Cumbre Vieja
123 ka-present

Support for telescope operations 
during Cumbre Vieja 2021 eruption

Fluid lavas (but less than Hawaiian)
Mild blasts
Moderate pyroclasts emission

Strombolian eruptions
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La Palma-South

ORM
Cinder cones
Just one single eruption

Monogenetic volcanoes



Support for telescope operations 
during Cumbre Vieja 2021 eruption

e-IRG workshop December 2021

Main concerns at the Observatory:
l seisms M>4
l volcanic plume
l volcanic ashes

l Very little frequency, with moderate 
magnitudes (M<5). No structure damages.

l Risk of impact by the plume breaking the 
Inversion level in the emission center
depending on wind.

l Ash/gases diffused below the Inversion level 
do not reach the Observatory level



l Daily reports updated every 12 hours

l Dust and Aerosol Optical Depth can be indicators of the presence of 
ash.

l Precipitable Water Vapour may be used as a proxy of the presence 
of other volcanic gases (SO2, e.g.)

l MOCAGE chemical transport forecast model
l (Modèle de Chimie Atmosphérique de Grande Echelle)

l 500hPa (~5500m)
l 700hPa (~3000m)
l 850hPa (~1500m)
l 950hPa (~500m)

l Other resources:
l CTA and MAGIC LIDARs.
l CHEMICAL COMPOSITION AND PETROLOGY OF ASH. (IGME-CSIC).
l IGN - Catalogue of earthquake accelerograms.
l Air traffic advisories from the VAAC (Volcanic Ash Advisory Centre) at Toulouse.

Support for telescope operations 
during Cumbre Vieja 2021 eruption

e-IRG workshop December 2021

http://research.iac.es/volcano2021



Support for telescope operations 
during Cumbre Vieja 2021 eruption

e-IRG workshop December 2021

IAC PWV forecasting (ForO)

Affected by the plume



Support for telescope operations 
during Cumbre Vieja 2021 eruption

e-IRG workshop December 2021



Géant
RedIRIS

IAC Network



Headquarters
o IAC general headquarter in La Laguna, Tenerife.

o Teide Observatory, Tenerife

o IACTEC Technology, Tenerife

o CALP Sea level office, La Palma

o Roque de Los Muchachos Observatory, La Palma

Network features
o Wide Area Network, two islands, five sites.

o High capacity bandwidth 10G – 100G

o Dark fiber to all sites.

o Private optical links to other international 
research institutions.

o MAGIC Telescope - Institu de Fisica d’altes Energies (IFAE).

o SST Telescope - The Royal Swedish Academy of Science

o GTC Gran Telescopio de Canarias - GTC office

o SWASP , GOTO, W1M robotic telescopes - Warwick University

Coming soon…

o Cherenkov Telescope Array CTA - Port of scientific information (PIC Barcelona)

o Vacuum Tower Telescope VTT - University of Freiburg



IAC Fiber Network

To RedIRIS -Géant

IAC Headquerters
La Laguna

Teide Observatory

Observatory ORM

CALP



Important Weakness. Fiber paths are not redundant.

To RedIRIS -Géant

IAC Headquerters
La Laguna

Teide Observatory

Observatory ORM

CALP

Volcano

Any fiber break can disconnect important scientific facilities



How long can operate our telescopes without connectivity?

Some examples:

• GTC.   1-6 months saving data in local storage.

• Liverpool Telescope. (Robotic). 3-4 months in some instrument.

• SST. 2-4 weeks saving data in local storage.

• MAGIC. 4 days using local storage.

• TNG. Can use local storage, but they need internet for sky catalogues.

• GOTO-SUPERWASP.  (Robotic) no operation without network for security reasons.

• JKT. (Remote controlled) do not operate without network.



High availability network projects

CALP

ORM

CALP

ORM

Redundant submarine fiber Redundant land links



CONCLUSIONS
• COVID 19 CHANGED OBSERVATIONAL MODE CULTURE: Remote control, Service mode

• VOLCANIC ERUPTION: 

• Instrument protection to prevent volcanic plume damage

• Strict Telescope operation according to Safety conditions

• Mobility also affected (some flights canceled by volcanic ashes)

“CONNECTIVITY IS A FUNDAMENTAL ASSET TO ENSURE THE OBSERVATORIES SCIENTIFIC 

OPERATION”

“TO GUARANTEE SCIENTIFIC FACILITIES RESILIENCE, WE ARE PLANNING HIGH AVAILABILITY 

NETWORK  PROJECTS”



RESILIENCE
Carlos Martín Galán (carlos.martin.galan@iac.es)

Juan Carlos Pérez Arencibia (jcperez@iac.es)


