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Abstract
Seismic events that have had a significant impact on the Colombian population (Earthquake-Tsunami Tumaco 1979,

M 7.9, Earthquake Manizales 1979 M 7.9, Earthquake Popayán 1983 M 5.5, Nevado del Ruiz Eruption 1985), along with

other natural disasters, resulted in the government of Colombia to assign to INGEOMINAS (now Servicio Geológico

Colombiano - SGC) the functions of study and prevention of all types of geological risks in the Colombian territory. In

1987 INGEOMINAS created the project of monitoring seismic activity that includes the National Seismological Network

of Colombia and the National Accelerometer Network of Colombia (RSNC and RNAC), which began its activities in June

1993. The RSNC has been operating continuously, 24/7, providing information to disaster prevention agencies and the

general public during crises and deploying specialized personnel and portable monitoring equipment for the complete

analysis of the seismic source. The RSNC and RNAC have national coverage and have the best and most modern seismic

monitoring equipment, with a total of 170 permanent monitoring stations, between acceleration sensors and speed

sensors (short period, strong motion and broad band, including ROSC station from the CTBTO), 94 of them with real

time transmission to the headquarters in Bogotá.

	

History

Induce Seismicity: Getting ready for exploration of non-conventional hydrocarbons
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Seismicity		Catalogue	available	on	line,	updatated	in	

near	real	time	(1993	– 2017),		Distribution	of	

seismicity	main	structural	features	of	northern

A.

Seismic	Hazard

• 1979 Tumaco Earthquake (M 7.9) and Tsunami.

• 1979Manizales Earthquake (M 7.9).

• 1983 Popayán Earthquake (M 5.5).

• 1985 Nevado del Ruiz Volcano Eruption and enormous lahars - volcanically

induced mudslides, landslides and debris flows (25.000 casualties).

• Creation of the National System for Disaster Risk Management

• 1987 At INGEOMINAS, currently Colombian Geological Survey (Servicio

Geológico Colombiano), started the Colombian National Seismological

Network, which included a Strong Motion Network

• 1993: Colombian National Seismological Network (RSNC) and Strong Motion

Network start operations (RNAC).

• 2003: ROSC (PS14) is certified as a CTBT station.

• 2008: Upgrade and densification of the Seismic and Strong Motion

Networks.

1993	RSNC-SGC

13	satellite	short	

stations

In	2003	ROS	is	

certified	for	CTBT.	

(First	Broad	Band	

Station)

2009	RSNC-SGC

30	satellite	

stations

• 17	short	period

• 13	broad	band

2017	RSNC-SGC
55	satellite	stations	

• 12	short	period

• 40	broad	band

• 3	Strong	motion	

velocity	sensors	

TSM-1	

(SATREPS	

Project)

2017	RNAC-SGC

116	stations	
• 42	real	time	

stations	

• 70	remote	

stations

We	share	stations	with:

• Neighboring	countries	

• Volcanological and	

Seismological	

Observatories	(SGC)

Earthquake	Information

Real	Time	monitoring

24/7

www.sgc.gov.co

@sgcol

• Member of the National System for

Disaster Risk Management

• SGC starts the National Protocol for

tsunami detection and alert

Shake	Map
• Velocity	and	acceleration

• Maps	different	spectral	levels

• Maps	for	different	scenarios

Did You Feel It?

Seismic	Source	Information
• First	arrival	focal	mechanism

• Seismic	Moment	Tensor:		

ü W	phase	

ü Full	waveform	Inversion

ü SWIFT	(SATREPS	PROJECT)

Intensity	for	Historical	earthquakes	
(1644	– 2015)

Maximum	accelerations
Amax	calculated	using	the	strong	motion	

accelerographs,	available	on	the	web	site.

Seismic	Intensity
Automatic	calculation	of	the	seismic	

intensity	using	the	“Did	you	feel	it?”	

reports

Seismic	Hazard	Map
Available	as	a	geodata	service	from	

the	web	side.	New	version	in	2017

Zonification	by	Vs30	
San	Juan	de	Pasto	city	

(Pilot	city)

• In 2014 the Ministry of Mines and Energy issued a resolution

"Establishing technical requirements and procedures for the

exploration and exploitation of hydrocarbons in non-

conventional fields”

• Since 2014 Servicio Geológico Colombiano and Agencia Nacional

de Hidrocarburos (ANH) installed a portable seismic network

called “Regional Network” to register the seismicity with better

quality in the areas where the country expect to have

exploration of non-conventional hydrocarbons.

• In 2017 El Servicio Geológico Colombiano issued a resolution by

which the seismicity monitoring specifications are determined

near the wells of exploration and/or production of hydrocarbons

in non-conventional reservoirs, with emphasis on the number

and distribution of seismological stations, signal quality,

monitoring network operation and real-time transmission of

signals to the SGC.

Colombian	Seismological	Network	(RSNC)	and	Strong	Motion	Network	(RNAC)	

Evolution

Seismic	Stations
Blue	stations	are	from	the	National	permanent	

network,	Orange	stations	are	the	“Regional	

Network”	installed	since	2014	with	the	ANH	and	

Red	ones	are	those	that	have	to	be	installed	by	the	

operators	near	to	the	wells	for	nonconventional	

ones,	following	the	requirements	of	the	SGC

International	Projects

2015-2020	
SATREPS	PROJECT

Applications of state of art technologies to

strengthen research and response to seismic,

volcanic and tsunami events, and enhance risk

management in Colombia.

Between	Colombia	and	Japan

Monitoring	of	earthquakes,	tsunamis	and	

volcanoes

• Strengthening	of	the	seismic	monitoring	system	

at	national	and	local	levels,	7	Velocity	strong	

motion	sensors

Elaboration	of	earthquake	scenarios

• Estimation	of	the	degree	of	coupling	in	the	Nazca	

and	South	American	plates	– GEORED		SGC

• Elaboration	of	scenarios	for	large	earthquakes	of	

subduction	and	active	faults	in	Colombia

Estimate	of	hazard	and	damage

• Estimation	of	the	strong	motion	in	Bogota	for	

different	seismic	scenarios.

Caribbean	Merida	Andes	Project	(CARMA)

25	portable	broadband	

seismic	stations	in	

Colombia	

2016-2018

Installed	April	2016

CTBTO SnT2017


