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1 Introduction  
 

This annual report for the Norwegian National Seismic Network (NNSN) covers operational 

aspects for the seismic stations contributing data, presents the seismic activity in the target 

areas and the associated scientific work carried out under the project. The report is prepared 

by the University of Bergen with contributions from NORSAR. 

 

The NNSN is supported by the oil industry through the Norwegian Oil and Gas Association 

and the University of Bergen (UiB). 

 

All the data stored in the NNSN database are available to the public via Internet, e-mail or on 

manual request. The main web-portal for earthquake information is www.skjelv.no. It is 

possible to search interactively for specific data and then download the data from 

ftp://ftp.geo.uib.no/pub/seismo/DATA. Data are processed as soon as possible and updated 

lists of events recorded by Norwegian stations are available soon after recording. These 

pages are automatically updated with regular intervals. 

 

2 Operation 

2.1 NNSN  

 

The University of Bergen (UiB) has the main responsibility to run the NNSN and operates 34 

of the seismic stations that form the NNSN located as seen in Figure 1. NORSAR operates 3 

seismic arrays, which also include broadband instruments, and three single seismometer 

stations (JETT, JMIC and AKN).  

 

In addition to the NNSN stations, waveform data from selected stations in Finland 

(University of Helsinki), Denmark (GEUS), Sweden (University of Uppsala) and Great 

Britain (BGS) are transferred in real time and included in the NNSN database. More than 20 

stations located in or operated by neighbouring countries are recorded continuously in Bergen 

and can be used for locating earthquakes, see Figure 1 and Figure 2. Phase data from 

neighbour countries and from arrays in Russia (Apatity), Finland (Finess), Sweden (Hagfors) 

are also included. 

 

In total, NORSAR provides data from 12 broadband stations to the NNSN. One station with 

real-time data is provided from the Ekofisk field by ConocoPhillips. The station HSPB is 

operated jointly between NORSAR and the Geophysical Institute, Polish Academy of 

Sciences, Warsaw, Poland and the stations BRBA and BRBB, both located in Barentsburg, 

Svalbard, are a collaboration between NORSAR and the Kola Science Centre, Russian 

Academy of Sciences, Apatity, Russia. 

 

The seismicity detected by the network is processed at UiB, however NORSAR also integrate 

their results into the joint database at UiB. At NORSAR the parameters of analyst-reviewed 

events are converted into parameter files in Nordic format and forwarded via ftp to UiB on a 

weekly basis. The magnitude threshold is set to about M=1.5 for regional events of potential 

interest for the NNSN. After transferring the parameter files, the NORSAR analyst logs into 

the UiB database using SEISAN and integrates the events. Integration means to merge 

http://www.skjelv.no/
ftp://ftp.geo.uib.no/pub/seismo/DATA
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NORSAR and UiB events, which may require to repick seismic phases, to include new phase 

readings, to edit double phase readings and to relocate the seismic event with the new 

parameters. 

 

 

 

 
Figure 1. Stations contributing to the Norwegian National Seismic Network (NNSN). UiB operates 34 

stations (red) and NORSAR operates the stations marked in blue, including the three arrays and stations 

AKN and JMIC.  

 

 

Seismic data recorded at stations located on Greenland and operated by GEUS are included in 

the NNSN real-time processing, Figure 2. These data are important for the location of 

earthquakes west of Jan Mayen and at the northern part of the Knipovich ridge to the Gakkel 

ridge. 

 



Seismicity of Norway, January ï December 2016                                                                  Department of Earth Science, UiB 

   3 

 
Figure 2. Seismic stations in the arctic area.  

 

 

UiB is in the process of upgrading the NNSN by changing short period (SP) to broadband (BB) 

seismometers. The current status of this upgrade is shown in Table 1. As of today the numbers of 

SP, BB stations and stations with real time transmission are listed in Table 1. 

 
Table 1.  Overview of UiB seismic stations 

 

 Short Period Broadband Real time 

 

Number of stations 

 

7 

 

27 

(24 with natural period 

greater than 

100 sec) 

 

31 

(not real time are 2 

short period and 1 

broadband stations 

on Jan Mayen) 

 

The operational stability for each station is shown in Table 2. The down time is computed 

from the amount of data that are missing from the continuous recordings at UiB. This is done 

as the goal is to obtain as complete continuous data from all stations as possible. The statistics 

will, therefore, also show when a single component is not working. Also, communication or 
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computing problems at the centre will contribute to the overall downtime. In the case of 

communication problems, a station may not participate in the earthquake detection process, 

but the data can be used when it has been transferred. Thus, the statistics given allow us to 

evaluate the data availability when rerunning the earthquake detection not in real-time. 

 

The data completeness for the majority of the stations is above 95%, except for the following 

stations HYA and the three Jan Mayen stations (see technical service overview for details). 
 

 

Table 2. Data completeness in % for 2016 for all stations of the NNSN operated by UiB. 

 

Station 

Data 

completeness  

% 

 Station 

Data 

completeness 

% 

Askøy (ASK) 100  
Kongsberg 

(KONO) 
98 

Bergen (BER) 100  Konsvik (KONS) 100 

Bjørnøya (BJO) 96  Lofoten (LOF) 100 

Blåsjø (BLS) 100  
Mo i Rana 

(MOR8) 
99 

Dombås (DOMB) 100  Molde (MOL) 99 

Fauske (FAUS) 100  Namsos (NSS) 100 

Florø (FOO) 97  Odda (OOD1) 99 

Hammerfest 

(HAMF) 
100  Oslo (OSL) 100 

Homborsund 

(HOMB) 
98  Skarslia (SKAR) 98 

Hopen (HOPEN) 96  
Snartemo 

(SNART) 
99 

Høyanger (HYA) 94  Stavanger (STAV) 100 

Jan Mayen (JMI) Ca. 85  Steigen (STEI) 99 

Jan Mayen (JNE) Ca. 50  
Stokkvågen 

(STOK) 
99 

Jan Mayen (JNW) Ca. 50  Sulen (SUE) 99 

Karmøy (KMY) 98  
Blussuvoll 

(TBLU) 
99 

Kautokeino (KTK1) 100  Tromsø (TRO) 99 

Kings Bay (KBS) 98  Vadsø (VADS) 100 
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2.2 NNSN field stations maintenance 

 

The technical changes for each seismic station are listed below. It is mentioned when these 

changes are carried out by the respective local contact and not by the staff of UiB. When a 

station stops working, tests are made to locate the problem. Sometimes the reason cannot be 

found and the cause of the problem will be marked as unknown.  

 

Major changes during this reporting period of 2016 were: 

 

Ask (ASK) 12.08.16: Station inspected to find fault with seismometer east component.  

03.11.16: Visit. Cable to EW component severed, a spare wire pair was used 

to repair. 

Bergen 

(BER) 

No visit or technical changes 

Bjørnøya 

(BJO1) 

10.01.17: Communication down since 20.12.2016. Data from this time period 

could not be retrieved because the filesystem on the USB memory was 

corrupted. All data from this time period has been lost.  

Blåsjø (BLS) No visit or technical changes 

Blussuvoll 

(TBLU) 

No visit or technical changes 

Dombås 

(DOMB) 

25.07.16: Station down since 23.07 at 00:08 (UTC). Unknown reason. Power 

on/off restarted the station. 

02.08.16: Station down since 30.07 at 22:30 (UTC). Unknown reason. Power 

on/off restarted the station. 

Fauske 

(FAUS) 

26.03.16: Vault checked by local contact.  

07.04.16: El. enclosure was inspected by local contact. No humidity or other 

problems were detected. 

18.05.16: Station was visited by UiB staff. Small amount of water was 

removed from the vault. 

11.11.16: The station vault was inspected by the local contact. 

Florø (FOO) No visit or technical changes. 

Hammerfest 

(HAMF) 

No visit or technical changes. 

Homborsund 

(HOMB) 

11.11.16:  Station down since 06.11.16 due to power-loss. All data lost. 

Hopen 18.03.16: UPS installed by local personnel. 
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(HOPEN) 04.04.16: The vault was inspected by local personnel. No problems found. 

Høyanger 

(HYA) 

15.02.16: Station down since 29.01.16 due to PC problems after heavy 

storm. PC replaced by local contact. Data lost. 

20.05.16: Station down since 16.05.16 due to power failure. Data lost. 

Jan Mayen 

Trolldalen 

(JMI) 

No technical changes. The station is visited by local personnel.  

The cable to the equipment  developed a fault during November. 

Jan Mayen 

Ulla (JNE) 

August 2016: The digitizer for JNE and JNW started showing signs of 

malfunction.  

November 2016: The station is visited by local personnel who found that the 

windmill did not produce any power due to a broken cable.  The 

problem was fixed locally. 

          

(Photo: Local staff at Jan Mayen) 

Jan Mayen 

(Liberg) 

JNW 

September 2016: No technical changes. The station is visited by local 

personnel. 

  

(Photo: Local staff at Jan Mayen) 

Karmøy 

(KMY)  

23.09.16: Visit. New broad band sensor (Trillium 120QA) installed. 

02.11.16: USB memory connected 01.11.16 by local contact. Formatted 

remotely and put into use 02.11.16 

Kautokeino 

(KTK)  

19.08.16: Seismometer not working since 29.07.16. Local contact visited and 

repowered the station, which resolved the problem. Data lost. 

Kings Bay No visit or technical changes. 

 

http://jan.mayen.no/wp-content/uploads/2016/11/Seismo1.jpg
http://jan.mayen.no/wp-content/uploads/2016/11/Seismo3.jpg
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(KBS) 

Kongsberg 

(KONO) 

The USGS plans to move the station to a different site within the mine. 

Currently they are still in the process of arranging for the work that 

needs to be done. 

Konsvik 

(KONS) 

15.08.16: Station visited, no changes. 

Lofoten 

(LOF) 

No visit or technical changes. 

Mo i Rana 

(MOR8) 

08.03.16: New UPS installed by local operator. 

Molde 

(MOL) 

No visit or technical changes. 

Namsos 

(NSS) 

No visit or technical changes. 

Odda 

(ODD1)  

22.09.16:  New broad band seismometer (Trillium 120QA) installed. The 

digitizer (Guralp) was not changed. 

03.11.16: Visit by local contact. USB memory connected to digitizer. Trees 

near the sensor were cut to prevent noise. 

Oslo (OSL) No visit or technical changes. 

Skarslia 

(SKAR) 

30.06.16: Vault inspection. A small amount of water was removed. 

04.07.16:  Station down since 29.06 due to problem with the digitizer.  Data 

lost. 

25.07.16: Station down since 25.07 at 04:30 UTC. A digitizer problem. 

Power off/on and station ok from 08:32. 

07.09.16: Station down from 19.08.16. Problem with digitizer. The digitizer 

was replaced by local contact. A small amount of water was removed. 

Snartemo 

(SNART)  

No visit or technical changes. 

Stavanger 

(STAV) 

No visit or technical changes. 

Steigen 

(STEI) 

19.05.16: Station was shortly visited by UiB staff who had fieldwork in the 

area.  

Stokkvågen 

(STOK) 

15.08.16: Station visited, no changes. 

22.09.16: Station down some hours due to power failure. Data lost. 

Sulen (SUE) 16.02.16: Visit. A new Guralp digitizer was installed, and old digitizer and PC 

were removed. There had been timing problems for some time and a 
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 new GPS antenna was installed. 

Tromsø 

(TRO) 

26.07.16: Station down since 24.07. Power reset remotely. Data lost. 

Vadsø 

(VADS) 

29.09.16: The station was installed with the following equipment: Trillium  

120PA sensor and a Guralp CMG-DM24 digitizer.  

 

  

2.3 The NORSAR stations and arrays 

 

NORSAR is operating the following installations:  

¶ NOA (southern Norway, array, 42 sites, 7 3C broadband sensors and 35 vertical 

broadband sensors) 

¶ ARCES (Finmark, array, 25 sites, 25 3C broadband seismic sensors, 9 infrasound 

sensors) 

¶ SPITS (Spitsbergen, array, 9 sites, 6 3C broadband sensors and 3 vertical broadband 

sensors) 

¶ NORES (Hedmark, array, 12 3C short-period sensors, 9 infrasound sensors) 

¶ JMIC (Jan Mayen, 3C broadband sensor) 

¶ AKN (Åknes, Møre og Romsdal, 3C broadband sensor) 

¶ TROLL (Antarctica, 3C broadband sensor) 

¶ IS37 (Bardufoss, infrasound array, 10 sites) 

¶ JETT (Jettan, Troms, 3C broadband sensor) 

¶ I37H0 (Bardufoss, 3C broadband sensor) 

In addition NORSAR receives and processes data in near realtime from:  

¶ FINES (southern Finland, array, 16 sites, 2 3C broadband sensor, 1 3C short-period 

sensor and 15 short-period vertical sensors, operated by Institute of Seismology, 

Helsinki, Finland) 

¶ HFS (Hagfors, Sweden, 10 sites, 1 3C broadband sensor and 9 short-period vertical 

sensors, operated by the Swedish Defence Reseearch Agency, Stockholm, Sweden) 

¶ EKA (Eskdalemuir, United Kingdom, 20 sites, 1 3C broadband sensor and 20 short-

period vertical sensors, operated by the United Kingdom National Data Centre, AWE 

Blacknest, UK) 

¶ BRBA, BRBB (Barentsburg, 2 3C broadband sensors and 3 infrasound sensors) 

¶ APA (Apatity seismic array, parametric data)   

 

All NORSAR waveform data and parametric data are openly available and can be accessed 

through web-interfaces or direct means. The NORSAR webpage www.norsardata.no provides 

access to general station information, to automatic and reviewed seismic bulletins, to real-

time plots of short and long-period data, and to an AutoDRM request form for waveform data 

retrieval. 

 

The seismic array data are automatically processed and analysed. The fastest near realtime 

process óAutomatic Alertô is based on single array detection and provides event locations 

within a few (1-3) minutes delay. The alerts with event and location details are published 

immediately on http://www.norsardata.no/NDC/ael/eventmap1.html (which is also integrated 

http://www.norsardata.no/
http://www.norsardata.no/NDC/ael/eventmap1.html
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into the NNSN website). A second automatic process called GBF (Generalized Beam 

Forming) awaits for automatic phase picks from all arrays and delivers more reliable/accurate 

results within up to a few hours delay. Automatically processed seismic events with 

magnitude larger than 2 (or 1.5 if the event is of special interest) are manually analysed and 

reviewed. In this step all available waveforms (also from single stations) are utilized. 

Graphical displays and parametric event data and for óAutomatic Alertô, óGBFô and 

óReviewed bulletinsô can be found on  http://www.norsardata.no/NDC/bulletins/.    

 

 
 

Figure 3. NORSAR seismic arrays/stations (NOA, NORES, ARCES, SPITS, JMIC, AKN, I37H0) and 

contributing arrays/stations (HFS, FINES, EKA, BRBA, APA). 

 

 

Changes during 2016 

   

a) In 2016 we completed the renovations of the ARCES array. Sensors, digitizers and central 

acquisition system had been upgraded in 2014. The main tasks in 2016 was the 

refurbishment of the Central Recording Facility (CRF), the installation of an 

uninterruptable power supply (UPS), finalizing of the central acquisition rack and the 

http://www.norsardata.no/NDC/bulletins/
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official revalidation of the ARCES/PS28 primary station of the international monitoring 

sytem (IMS). Figure 4 shows the renovated CRF with satellite, cell-network 

communication antenna, GPS-antenna for central timing on the gable and the mains power 

transformer in the background.    

 

 
 
Figure 4. The renovated Central Recording Facility (CRF) of the ARCES array 

 

b) We installed three more sites of the NORES array. It consists now of 12 3-component 

seismometers and 9 infrasound sensors The A-and B-ring are equipped with 9 

seismometers and 9 infrasound sensors. Three out of the 7 sites of the C-ring got 

seismometers and the remaining 4 sites will be installed during 2017. The research facility 

óStendammenô in the centre of the NORES array has been equipped with a small 

workshop and it provides accommodation for 2 persons. 

c) NORSARôs IMS infrasound station in Bardufoss IS37 has been upgraded with a second 
infrasound sensor at each site in order to facilitate remote calibration of the entire system 

(i.e. sensors and wind noise reduction system). As a consequence, we could not use 

anymore a common digitizer for infrasound sensor and seismometer, and had to install a 

separate digitizer for the seismic sensor at site H0 (see picture below). 

 

 
 

Figure 5. The instruments at the Bardufoss site.  
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Data availability 

 

All data recorded at NORSAR are continuous. The following table provides a monthly 

overview on the data availability of 13 main data streams provided by NORSAR to NNSN.  
 

Table 3. Systems recording performance (in % of data completeness) for 14 main data streams provided 

from NORSAR to NNSN.  

 

 ARA0 JMIC NAO01 NBO00 NB201 NC204 NC303  

Jan  99.99 100.00  99.81  99.97  99.99  99.94  99.98 

Feb  99.98  99.99  99.83  99.96  99.99  99.97  99.99 

Mar 100.00 100.00  99.99  99.99  99.99  99.98  99.99 

Apr 100.00 100.00  99.98  99.99 100.00 100.00 100.00 

May  99.98 100.00 100.00 100.00  99.99  99.99 100.00 

Jun  99.99 100.00  99.99  99.99  99.99  99.99  99.99 

Jul  99.99 100.00  99.99  99.99  99.99  99.99  99.99 

Aug  99.99 100.00  99.99  99.99  99.99  99.99  97.98 

Sep  99.70 100.00  99.97  99.96  99.97  99.97  97.79 

Oct  99.97 100.00  99.99  99.98  99.98  99.99  99.99 

Nov 100.00 100.00 100.00  99.95 100.00  99.97  99.99 

Dec  99.99  99.98  99.99  99.99  99.99  99.98  99.99 

 

 

 NC405 NC602 SPA0 AKN JETT HFC2 I37H0 

Jan  99.99  98.37  99.99 100.00  99.99  99.96 100.00 

Feb  99.98  99.99 100.00 100.00 100.00  99.98 100.00 

Mar  99.99 100.00  94.66 100.00 100.00  99.96 100.00 

Apr  99.98 100.00  99.99 100.00  99.99  99.97 100.00 

May  99.99  99.99  99.99 100.00 100.00  99.96 100.00 

Jun  99.97  99.97 100.00 100.00  99.98   94.23  99.98 

Jul  99.98 100.00 100.00 100.00 100.00  99.96  99.41 

Aug  99.97  99.98  99.99 100.00 100.00  99.95  99.99 

Sep  99.92  99.97  99.99 100.00  99.99  99.98  99.99 

Oct  99.92  99.99  99.98 100.00 100.00  99.92 100.00 

Nov  99.97  99.99  96.83 100.00 100.00  99.91 100.00 

Dec  99.98  99.99 100.00 100.00 100.00  99.93 100.00 

 

 

Detections  

 

The NORSAR analysis results are based on automatic phase detection and automatic phase 

associations which produce the automatic bulletin. Based on the automatic bulletin a manual 

analysis of the data is done, resulting in the reviewed bulletin. The automatic bulletin for 

northern Europe is created using  the Generalized Beam Forming (GBF) method.  This 

bulletin (www.norsardata.no/NDC/bulletins/gbf/) is subsequently screened for local and 

regional events of interest in Fennoscadia and in Norway, which in turn are reviewed by an 

analyst.  Regional reviewed bulletins from NORSAR are available from 1989 and from 1998 

onwards they are directly accessible from via internet  

http://www.norsardata.no/NDC/bulletins/gbf/
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(www.norsardata.no/NDC/bulletins/regional/). Table 4 gives a summary of the phase 

detections and events declared by GBF and the analyst.  

 

 

 

 

 
Table 4. Phase detections and event summary. 

 

 

 
Jan. Feb. March April  May June 

Phase detections 286341 219734 201448 220043 204357 240687 
Associated phases 12810 10632 10721 10442 10319 14181 
Un-associated phases 273531 209102 190727 209601 194038 226506 
Screened GBF events for 

Fennoscandia/Norway 
2611 1950 1985 2020 2004 2909 

No. of events defined by the 

analyst 
62 50 55 36 44 45 

 July Aug. Sep. October Nov. Dec. 

Phase detections 257040 340170 351153 353327 325144 281070 

Associated phases 18589 31937 33895 5365 5207 5346 

Un-associated phases 238451 308233 317258 347962 319937 275724 

Screened GBF events for 

Fennoscandia/Norway 
3931 6873 7412 511 458 484 

No. of events defined by 

the analyst 
46 42 29 22 33 27 

 

 

http://www.norsardata.no/NDC/bulletins/regional/
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3 NNSN achievements and plans 
 

The overall purpose of the NNSN is to provide data both for scientific studies, but equally 

important for the routine observation of earthquakes. This in principle means that broadband 

seismometers are desired at all sites. However, in areas where additional stations are deployed 

for local monitoring, short-period seismometers are sufficient. The number of broadband 

seismometers in the network will be increased to replace existing short period instruments. A 

general goal for the future development has to be to achieve better standardization in 

particular with the seismometers and digitizers. The total number of stations for now should 

remain stable, but it is important to improve the overall network performance.  

 

3.1 NNSN achievements in 2016 

 

¶ The new broadband station near Vadsø (VADS) on the Varanger peninsula has been 

completed and the first event was recorded October 27
th
 at 03:53 (UTC).  

¶ The two short-period stations ODD1 and KMY have been upgraded with broadband 

seismometers. 

¶ The archiving procedure at UiB has been modified, which together with improved 

station robustness has resulted in increased data completeness. 

¶ The UiB research has focussed on Lg wave attenuation tomography.  

¶ The UiB magnitude study for the North Atlantic is being finalized and a paper will be 

submitted in 2017. 

¶ NORSAR have continued their studies on event re-location and source discrimination. 

¶ Under the EPOS project, planning and preparation for the 6 Svalbard, 7 Nordland and 

3 Jan Mayen stations has started, the seismic instruments have been purchased. 

¶ Stations deployed under the NEONOR2 project have been uninstalled, detailed 

processing of the earthquake swarm near Jektvik that started in April 2015 has been 

carried out. The data are integrated with the NNSN stations and are part of the NNSN 

database. 

 

 

3.2 NNSN plans for 2017 

 

 

¶ Upgrade three more stations with broadband seismometers. 

¶ The Kongsberg station may be upgraded by the USGS. 

¶ Implement the new magnitude scale into the processing routines. 

¶ UiB plans to carry out research on source parameters, automatic detection and 

determination of fault plane solutions. 

¶ A research workshop will be held between UiB and NORSAR early in 2017 (done). 

¶ The research and development activity will continue in close collaboration between 

UiB and NORSAR. 

¶ Provide data through IRIS and through a European EIDA node at UiB under the 

EPOS-Norway project. 
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¶ Strengthen the collaboration with NORSAR and the other Nordic countries on data 

processing through technical visits.  

¶ Integrate more real-time continuous data from stations located in Sweden and Iceland 

if available. 

¶ Improve macroseismic questionnaire in collaboration with other Scandinavian 

countries.  

¶ Make the macroseismic data available on the website through the EPOS-Norway 

project. 

¶ Jan Mayen data will be send to UiB in real-time. 

¶ Continue collaboration with other Nordic countries to collect information about 

historical felt earthquakes. 

 

 

 

3.3 Projects related to NNSN 

3.3.1 Status update for EPOS-IP and EPOS-N 

 

European Plate Observing System ï Implementation Phase (EPOS-IP) (www.epos-

ip.org)  

 

EPOS is currently well underway in the Implementation Phase (EPOS-IP: 2014-2019), 

heading towards the Operational Phase (EPOS-OP) from 2020 onwards. The ongoing 

Implementation Phase aims to implement key structural pillars of the project. During 2016, it 

was decided that the EPOS-ERIC legal seat will be at the INGV headquarters in Rome, Italy, 

and will be operational in 2018. Considerable progress has been made in the IT architecture 

and development of the interoperable services. ICS developments (software for the EPOS 

portal) include an integration of the web components and metadata harvesting. The thematic 

core services have undergone a community development by adopting their metadata to the 

baseline model and providing services for their data. In June 13-15, 2017 a dedicated Nordic 

EPOS Conference is planned in Helsinki hosted by the University of Helsinki. The purpose of 

this conference is to bring together various EPOS contributors from the Nordic countries and 

find possible collaboration points and provide synergies. 

 

European Plate Observing System ï Norway (EPOS-N) (www.epos-no.org)  

 

The EPOS-Norway (EPOS-N) project shares the goals and visions of the EPOS project about 

addressing key challenges in Earth science, but with special attention to the Arctic. In January 

2017, EPOS-N arranged its 2
nd

 annual workshop in Bergen as a conclusion of the first year for 

the EPOS-N project. Considerable progress has been made on a number of fields. The 

Enlighten software has been chosen as the engine behind the Norwegian EPOS web-portal. 

Implementation of macroseismic data is ongoing through the MIDOP service. EPOS-N has 

applied for EIDA membership to provide the NNSN and EPOS data. The Solid Earth Science 

Forum (SESF) is in the establishment phase, and a committee (SESC) consisting of 

representatives from six partner institutions has been established to coordinate this forum. An 

External Advisory Board (EAB) has been established, with five members from both Norway 

and other European countries. EAB also had its first meeting during this yearôs EPOS-N 

Annual Workshop, where they provided comments to the project progress and the Annual 

Report, and selected a chair. The first Annual Report was submitted in January 2017. 

http://www.epos-ip.org/
http://www.epos-ip.org/
http://www.epos-no.org/
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Upcoming challenges include construction of the monitoring stations in the Arctic. A 

reconnaissance survey around Svalbard is planned this summer, where potential sites for new 

stations will be inspected. Procurement of seismological equipment is already completed and 

the instruments are shipped to locations in Norway, Svalbard and Jan Mayen. 

 

3.3.2 Historical earthquake database for Norway 

 

Norwegian earthquakes have been documented at least back to the mid-17th century. A rich 

dataset on historical earthquakes is available in terms of eye-witness reports, newspaper 

articles, macroseismic questionnaires and published and unpublished macroseismic intensity 

maps. However, this data has not been compiled and assessed systematically in terms of 

macroseismic intensities. In 2016, an effort was initiated to compile all available intensity 

data for Norway and make it available through an online system. Currently, all data which 

were available in the NNSN database have been included in the new system, and a prototype 

is available online (http://nnsn.geo.uib.no/midop/). 

 

The online database is developed using the MIDOP tool which has been developed in relation 

to the European Archive of Historical Earthquake Data (AHEAD) to encourage the adoption 

of common compilation standards and compatible data formats among macroseismic intensity 

data compilers. All available data for events before 1900 will be integrated in the European 

AHEAD database when ready. The database allows searching for information by earthquake 

(showing all intensities observed for a given earthquake) or by locality (showing all intensities 

observed in different earthquakes at a given locality). Selected features of the data access 

system are shown in Figure 6 and Figure 7. 

 

 
 
Figure 6. Entry page when accessing information by earthquake. The upper left table presents a list of 

events for which intensity data is available. The event locations are shown in the map. 
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Figure 7. Intensity data for a specific earthquake. The lower left table presents the intensity data for each 

locality, which is also shown in the map. 

 

Currently, the focus is on including all available data from other sources. We are 

systematically working through all maps and tables with intensity data available in the 

published literature and the UiB archive, and digitizing the information. This will add a 

significant amount of new data to the database which will, when finalized, contain 

information at least back to 1657. In addition to making the valuable historical earthquake 

dataset available to the wider community, this effort will help improving the completeness of 

the NNSN database for historical events. 

 

 

 

 

4 Seismicity of Norway and surrounding areas for 2016 
 

 

The earthquake locations presented have been compiled from all available seismic stations as 

described above. All phase data are collected by UiB and all located local and regional 

earthquakes recorded on NNSN stations are presented on the web pages. The largest are also 

e-mailed to the European-Mediterranean Seismological Centre (EMSC) to be published on 

the EMSC web pages. When all available data is collected, a monthly bulletin is prepared 

and distributed. A brief overview of the events published in the monthly bulletins is given in 

this annual report. Macroseismic data for the largest felt earthquakes in Norway are 

collected, and macroseismic maps are presented.  

 

Local, regional and teleseismic events that are detected by the UiB network are included. 

The merging of data between NORSAR and UiB is based on the following principles:  

i) All local and regional events recorded by NORSAR that are also detected by the 

NNSN network are included. 

ii)  Local and regional events with local magnitude larger than 1.5 detected by 

NORSAR and not recorded by the NNSN are included. However, probable 

explosions from the Kiruna/Malmberget area are not included. 
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iii)  All teleseismic events recorded by NORSAR and also detected by the NNSN are 

included. 

iv) All teleseismic events with NORSAR magnitude Mb²5.0 are included even not 

detected by the NNSN.  

 

Data from the British Geological Survey (BGS) and the Geological Survey of Denmark and 

Greenland (GEUS) are included in the database in Bergen following similar criteria as 

mentioned above, however only events located in the prime area of interest, 54-85°N and 

15°W-35ÁE, and with magnitude Ó 2.0 are included. From the Greenland area only 

earthquakes recorded on NNSN stations are included. Phase data and locations from 

University of Helsinki and University of Uppsala are included NNSN database to improve 

NNSN locations for events in the eastern parts of Norway or possibly for larger events 

elsewhere.  

 

Many of the recorded events are explosions. To discriminate between natural earthquakes 

and manmade explosions, spectrograms are used in the daily routine processing. This was 

implemented in the processing in Bergen during spring 2015. 

 

 

4.1 Velocity models and magnitude relations 

 

The velocity model used for locating all local and regional events, except for the local Jan 

Mayen events, is shown in Table 5 (Havskov and Bungum, 1987).  Event locations are 

performed using the HYPOCENTER program (Lienert and Havskov, 1995) and all 

processing is performed using the SEISAN data analysis software (Havskov and Ottemöller, 

1999).     

 

 

 

 

 
Table 5.  Velocity model used for locating all local and regional events, except for the local Jan Mayen 

events (Havskov and Bungum, 1987). 

 

P-wave velocity 

(km/sec) 

Depth to layer 

interface (km) 

6.2 0.0 

6.6 12.0 

7.1 23.0 

8.05 31.0 

8.25 50.0 

8.5 80.0 

 

 

Local magnitude ML is computed for all earthquakes based on measuring instrument 

corrected ground amplitudes A (nm) and applying the ML scale by Alsaker et al. (1991):  
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 ML= log (A) + 0.91 Ö log(D)  + 0.00087 Ö D - 1.67 

 

where D is the hypocentral distance in km.  

 

The moment magnitude Mw is calculated for selected earthquakes on mainland Norway from 

the seismic moment M0 using the relation (Kanamori, 1977) 

 

 Mw = 0.67 Ö log(M0) ï 6.06 

 

The unit of M0 is Nm. The seismic moment is calculated from standard spectral analysis 

assuming the Brune model (Brune, 1970) and using the following parameters: 

 

Density: 3.0 g/cm
2 

Q = 440 Ö f 
0.7 

P-velocity = 6.2 km/s 

S velocity = 3.6 km/s 

 

In the analysis, the seismic moment is measured from attenuation corrected source 

displacement spectra (Havskov and Ottemöller, 2003). 

 

For the Jan Mayen area, a local velocity model (see Table 6) and coda magnitude scale is 

used (Andersen, 1987). 

 
Table 6. Velocity model used for locating local Jan Mayen events. 

 

P-wave velocity 

(km/sec) 

Depth to layer 

interface (km) 

6.33 18 

8.25 50 

 The regional and teleseismic events recorded by the network are located using the global 

velocity model IASPEI91 (Kennett and Engdahl, 1991). 

 

Body wave magnitude is calculated using the equation by Veith and Clawson (1972): 

 

            Mb = log(A/T) + Q(D,h) 

 

Here h is the hypocentre depth (km), A is the amplitude (microns), T is period in seconds 

and Q(D,h) is a correction for distance and depth.   

 

Surface wave magnitude Ms is calculated using the equation (Karnik et al., 1962):  

 

 Ms = log(A/T) + 1.66 Ö log(D) + 3.3 

 

where A is the amplitude (microns), T is period in seconds and D is the hypocentral distance 

in degrees.    

 

Starting from January 2001, the European Macroseismic Scale, EMS98, (Grünthal, 1998) has 

been used. All macroseismic intensities mentioned in the text will refer to the EMS98 instead 
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of the previously used Modified Mercalli Intensity scale. The two scales are very similar at 

the lower end of the scale for intensities less than VII. 

 

 

4.2 Events recorded by the NNSN 

 

 

Based on the criteria mentioned above, a total of 8,182 local and regional events, were 

detected by the NNSN during 2016. Of these local and regional events, 34% were large 

enough to be recorded by several stations and hence could be located reliably, and are not 

classified as explosions (LP or LE). The numbers of local/regional and teleseismic events, 

recorded per month in 2016 are shown in Figure 8. 
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Figure 8. The number of recorded local/regional (blue) and teleseismic (red) events during 2016. The 

average number of local and regional events recorded per month is 682 (570 in 2015).  

 

A total of 1159 teleseismic events were recorded in 2016 and the monthly average of 

teleseismic earthquakes in the NNSN database, is 96. In addition to the locations determined 

at UiB and NORSAR, also preliminary locations published by the USGS (United States 

Geological Survey) or the EMSC (European Mediterranean Seismological Centre) based on 

the worldwide network are included for earthquakes registered by NNSN stations.  

 

During the years there has been an increase in the number of local/regional events recorded 

into the NNSN database. As can be seen from Figure 9 the number of teleseismic (D) 

earthquakes recorded are relative stable while the number of local/regional (L/R) events have 

increased the last four years. The temporary stations in the NEONOR project can explain 

some of the increase. The number of recorded earthquakes is expected to continue to increase 

with the planned installation of new stations on Svalbard.  
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Figure 9. Number of local/regional (blue) and teleseismic (pink) events recorded in the NNSN database 

since 2000 

 

UiB, as an observatory in the global network of seismological observatories, reports local 

and teleseismic phases to the International Seismological Center (ISC). All events 

(teleseismic, regional and local) recorded from January to December 2016 with M ² 3 are 

plotted in Figure 10.  

 

 
Figure 10. Epicentre distribution of earthquakes with M²3.0, located by the NNSN from January to 

December 2016. Teleseismic events recorded only by NORSAR have M²5.0.  

 

Monthly station recording statistics from January to December 2016 are given in Table 6 and 

7. This table shows, for each station, local events recorded on more than one station and 

recorded teleseismic events. The statistics are based on the analysed data and are taken from 

the database. Table 6 and 7 show both earthquakes and explosions. Identified or suspected 

explosions will only be located with a minimum number of stations. Therefor some stations 

(e.g. KTK, MOR8, VADS, FAUS) will have a higher number of detections.  

 

The following was observed from Table 6 and 7: 

 

¶ At Jan Mayen there was a problem with the digitizer which reduced the number of 

earthquakes triggered since summer 2016.  

¶ TBLU and OSL are recording mostly teleseismic earthquakes, which is as expected 

due to their location in noisy environment. Stronger local earthquakes will, however, 

be detected.  



Seismicity of Norway, January ï December 2016                                                                  Department of Earth Science, UiB 

   21 

¶ The new station in Vadsø (VADS) was operational since October 2016. 

¶ The stations KONS, STOK and MOR8 continue to record a relatively large number of 

small earthquakes and explosions in the area.  

¶ There are no teleseismic detections on  JMI, JNE and JNW as currently the system on 

Jan Mayen is only detecting local events, and realtime data is not available at UiB. 

 
Table 7. Monthly statistics of events recorded at each station for January-June 2016. Abbreviations are:  

L  = Number of local events recorded at more than one station and D = Number of teleseismic events 

recorded at the station. 

 
 JANUARY  FEBRUARY MARCH  APRIL  MAY  JUNE 
STATION  L D L D L D L D L D L D 
ASK 26 31 35 19 43 17 47 44 34 40 53 36 
BER 8 25 16 20 12 19 21 40 20 51 18 34 
BJO1 40 18 8 11 37 9 31 36 35 30 27 32 
BLS5 29 29 41 18 41 21 41 56 33 50 37 43 
DOMB 12 42 27 28 23 37 23 64 20 63 17 53 
FAUS 77 41 86 39 61 41 67 75 44 66 70 65 
FOO 17 26 18 10 29 13 27 35 25 36 36 33 
HAMF  22 37 15 36 22 22 18 65 16 61 18 56 
HOMB  20 28 20 19 25 20 22 42 8 34 16 29 
HOPEN 88 12 46 9 99 9 111 34 71 22 91 21 
HYA  29 26 19 8 48 21 45 45 35 29 54 32 
JMI  17 0 11 0 5 0 16 0 25 0 54 0 
JMIC  22 6 13 1 6 4 17 13 31 8 56 11 
JNE 20 0 12 0 6 0 17 0 24 0 40 0 
JNW 21 0 11 0 6 0 17 0 27 0 46 0 
KBS 136 26 100 17 178 12 143 36 128 33 129 43 
KMY  15 16 22 11 33 14 29 0 29 35 36 33 
KONO 51 28 57 19 37 31 43 50 49 54 35 52 
KONS 71 33 81 30 68 26 57 58 48 51 49 39 
KTK1  67 47 63 43 49 44 67 77 39 75 76 65 
LOF 24 25 31 26 19 20 12 51 12 46 25 44 
MOL  5 24 10 20 10 21 8 30 14 37 15 37 
MOR8 69 42 72 29 61 39 57 72 39 59 51 59 
NSS 12 40 23 37 12 34 5 66 6 62 11 49 
ODD1 31 36 41 20 43 25 29 40 17 33 16 32 
OSL 26 28 28 19 14 27 20 34 20 36 6 27 
SKAR 79 40 83 29 62 35 70 64 74 60 84 56 
SNART 18 26 26 15 28 23 28 35 28 37 29 36 
STAV 6 22 12 17 6 13 8 29 11 29 11 30 
STEI 62 42 70 40 39 39 20 73 26 72 68 61 
STOK 54 15 49 11 48 9 18 31 27 31 30 9 
SUE 26 18 26 14 45 17 36 36 35 37 52 28 
TBLU  3 19 5 14 1 18 1 30 0 31 2 31 
TRO 14 36 12 38 10 36 7 67 7 71 14 59 
VADS - - - - - - - - - - - - 
AK N 22 37 29 28 39 25 40 54 32 44 44 43 
JETT 41 37 27 34 25 41 25 71 14 66 39 50 
NORSAR 15 67 12 53 14 67 14 97 9 84 14 92 
ARCES 104 48 93 40 74 39 83 75 90 72 102 57 
SPITS 151 41 111 32 187 21 151

1 
71 137 72 134 49 
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Table 8. Monthly statistics of events recorded at each station for July-December 2016. Abbreviations are: 

L = Number of local events recorded at more than one station and D = Number of teleseismic events 

recorded at the station.  

 
 JULY  AUGUST SEPT OCT NOV DEC 

STATION  L D L D L D L D L D L D 
ASK 40 36 56 30 39 26 65 28 46 17 47 12 
BER 9 31 19 31 13 20 25 32 16 13 12 10 
BJO1 17 25 36 29 16 14 14 19 10 7 3 9 
BLS5 28 38 49 36 45 39 70 39 60 25 50 16 
DOMB 12 48 16 52 27 66 44 56 32 48 23 32 
FAUS 87 55 130 80 159 83 158 66 160 71 68 34 
FOO 30 32 36 28 28 25 42 20 27 14 26 7 
HAMF  32 39 49 56 34 57 54 48 53 42 29 23 
HOMB  10 28 27 24 43 29 36 23 32 18 30 14 
HOPEN 79 16 70 15 56 16 46 10 32 6 25 7 
HYA  47 38 53 29 42 33 68 30 50 15 45 11 
JMI  25 0 39 0 9 0 3 0 7 0 3 0 
JMIC  31 15 45 10 12 8 6 7 11 5 3 4 
JNE 29 0 33 0 9 0 2 0 1 0 3 0 
JNW 29 0 31 0 7 0 1 0 1 0 0 0 
KBS 146 29 135 35 155 27 152 24 112 16 88 9 
KMY  27 30 46 23 36 12 60 19 43 6 36 1 

 KONO 32 45 31 47 40 55 38 49 54 36 27 21 
KONS 19 36 58 36 68 51 71 30 68 23 53 17 
KTK1  117 45 99 31 237 95 221 78 226 85 145 48 
LOF 20 31 52 37 46 40 49 32 53 18 24 12 
MOL  10 36 13 32 12 34 16 26 10 16 10 10 
MOR8 24 42 65 61 95 77 115 64 98 45 52 29 
NSS 11 49 16 54 18 70 26 57 14 43 18 27 
ODD1 20 34 40 34 33 32 59 33 59 25 54 15 
OSL 0 26 4 32 9 28 9 36 16 12 13 10 
SKAR 50 44 50 24 101 46 117 51 118 41 83 27 
SNART 15 39 32 27 41 30 51 32 39 16 33 15 
STAV 6 31 11 22 15 23 23 21 18 8 17 7 
STEI 60 50 115 76 141 88 139 66 136 68 56 33 
STOK 4 13 21 4 57 12 65 19 58 15 45 12 
SUE 42 30 48 26 42 19 66 22 42 13 39 7 
TBLU  1 31 2 28 3 32 2 26 1 12 3 9 
TRO 26 42 52 67 53 78 47 66 52 61 30 31 
VADS - - - - - - 7 0 60 22 93 35 
AKN  42 38 44 40 46 54 68 40 46 30 36 13 
JETT 54 36 136 71 94 69 94 63 106 52 69 35 
NORSAR 9 81 12 95 11 112 7 92 5 91 7 62 
ARCES 182 28 213 75 171 91 215 81 196 76 137 47 

SPITS 158 12 145 45 160 51 163 38 114 32 88 29 

 

 

4.3 The seismicity of Norway and adjacent areas 

 

This section first gives an overview of the seismicity in the monitoring area before presenting 

the activity in specific areas in more detail. 

 

The main area of interest is defined as 54-82N and 15W-35E, Figure 11. We also show the 

seismicity for the Arctic region including the Barents Sea defined by coordinates 65-85°N and 

25°W-50°E.  A total of 5074 of the recorded events are located inside the NNSN prime area. 

During analysis and using the explosion filter (Ottemöller, 1995), 54% of these events were 

identified as confirmed or probable explosions, or induced events. Figure 11 shows all 

local/regional events in the prime area, analysed and located during 2016. Among these, 199 

are located in the vicinity of the Jan Mayen Island. 
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Figure 11. Epicentre distribution of events analysed and located in 2016. Earthquakes are plotted in red. 

Probable and confirmed explosions and induced events are plotted in blue. For station locations, see 

Figure 1.  

 

 

It should be emphasized that the magnitude calculation for the earthquakes located on the 

oceanic ridge in the Norwegian Sea uses the same formula as for mainland Norway. As the 

scale is not appropriate for this region, the magnitudes for these earthquakes are 

underestimated. A new magnitude scale has been developed, but is not yet applied routinely. 

Most of the recorded earthquakes in this area have magnitudes above 3.0 if they are recorded 

on Norwegian mainland stations. 

 

Figure 12 shows the location of earthquakes (induced events, known and probable explosions 

removed) located within the prime area with one of the calculated magnitudes above 3. Table 

9 lists the same earthquakes with all earthquakes located close to the Mid-Atlantic ridge 

removed.  

 


