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Background

* Slides are from a presentation 4" November 2014 in Seminar
on current geological events Tuesdays at 12-13,
Unisversity of Iceland.

* Data used is from IMO, “skjalftavefsja".

* Note that there can be human errors in the data, as from
discrepancy of examination at IMO or errors in the Matlab
program used for the data analysis described here.

* Note that in some instances distribution is very likely
dependent on capability of the measurement equipment used.

* Also note that some of the changes in earthquake pattern
might be described with change of measurements in the area of
Bardarbunga in the time period from August to October 2014.
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The distribution of | EEEE——
magnitude

* There seems to be double
distribution.

* Small earthquakes in magnitude
below 2.

* Larger earthquakes in magnitude
around 4 to 5.

* My shoulder broken in August
and some single hand
programming from that time T
improved now. Timasetning o sters skiita. 03, név. 1465

The data used is from IMO

(Vedurstofa [slands)
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* Skjalftavefsja from IMO used.

* All earthquakes in the area from
magnitude zero.

* Time period: August to October 2014.

Excel and Matlab used

Filtered data, for interesting time periods, depth,
magnitude, location.

Maps.

. For”each day, selected criteria and longer time periods as
well.

Histograms.
3D representation. L L

Earthquakes from beginning of August to end of
October.

Histogram for magnituds: Aug-Bept-Okt
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Daily maps

Earthquakas from (- Aug- 2084 001652 1o 310012014 212223
~ sedechion ThAu-200 000000 1o SH0ct-20% 235058
Magrituce from: 01 o 5.5 Mear 162 | selection A1t 7 |
Depth () frome 0 b 24.8 Mean 836 [ sekbetion: 0 1o 30 1
Lattuda (dagraas Morth] from: 64315 1o 65247 | seiectior 543 1o 654 ]
Longlude degreas East] from 15520 o 179 | selection: 155 to 178 |
Hasad on cata from MO - Enar Ragnar Sigurésson! 02-Mav-2014 813437
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Histogram for magnitude: Aup-Sept-Okt
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Each bar on magnitude graph represents 3 x 0.1
magnitude values.

The first whole bar should be for values 0.2, 0.3
and 0.4 in magnitude. The bar above 3
represents magnitude 2.9 to 3.1.

The peak value here is for example at
magnitude 1.4 to 1.5.

Each bar on depth graph is for 0.5 km depth
zone.

The first whole bar is depth around o.5 km.

The first peak value here is for exsample
around 7 km depth.

The second peak value is around 11.5 km depth.

All earthquakes August 2014

Essrtroushiss ftom: OhALG- 208 DMESZ b THALG-20M 232627 Begming | HEME Enc
. selection OFAug-20% 000000 tr 31-Aug-201 235250 Mumber of earthouskes 4656
Magnuoe from (1 to & 4 Maar 186 [ selaction 0110 7 |

Dapth (kir) front 0 10 198 Mz SE8 | soinctor: 0 to 20 |

Lt (deqrees Morth) from: 64315 to 65.215 [ selectiort 643 10 654 |

Longituce (dagreas East) from: 1123 to 17887 | selaction %6 1o 178 |

Based cr data from MO - Enar Ragrar Sturfssan 02-hov-2014 152648
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Histogram for magnitude: Aup-Sept-Okt

1 2 3 4 -
Bagnitcie

Histogram for depth: Aug-Sept-Qkt
'

Dreptn ¢k mi;

00

E02

I}

40X

Murnoer nf 23 thorakes,

3
-]
5
g
2

Hiztagram for magnituda: August 2014
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uakes September 2014

Earthquakes from: 05-Sep-2048 000150 to: 30-5ap-2014 23T
. sekectiort 0-Seg-2004 00000 1o 3-Segr-20M4 2352 58
Mogrituce fromm: 01 b 55 Mean 132 [ sdection: 0180 7 |
Dapth i) from: 0 1o 9 Maar 766 | sekctior 0 to 20 ]

Bogreing  H HEE £
Mumber of aarhouskes: 4356

Latkuds (cegrees Norsh] from £4.308 to B5.247 | selaction 8413 o 654 |
LLongiude [degreets East) from 15929 to 1TEST [ selaction 13 to 175
Bd or data from WD - Brer Ragrar Sigurfsaon! 02-Noy-20M 155851

Murnzer of ealuades

5
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Histogram for depth: September 2014
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uakes Octo

Earthouakes from 0+-0ct-2004 000737 1o 3-0c1-2014 213222 Begrrg I HENE Ed
- gagetion: IH-Oct-200 000000 ta: 31-0ct- 2004 235040 Mumiar of sarthouskies: 2438

Mognitude frome 01 bo 54 Meart 170 | selectior: 01 427 |

Depth fim) from: 0 to 245 Meer: B88 | salection: 0 to 30 |

Lattuda (dograns Morth] from 8432 b B5247 | selactiory 643 10 854 |

Longituda {degress East) from %165 1o 7.9 | selection: 158 to 78 |

Basac on cata from MO - Enar Ragnar Sigursson 03-Now- 2013 0010825

Histagram far magnituda: Detobar 2014
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All earthquakes for each month

Pistagram for magribade: Augut 2414 ) Histogram for migeitua; S ptrsisir 2014 " Hstiogeum far misgnitucs: Dctosi 2014
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Focus on
different areas

* The Caldera
* Magmatic dyke
* Eruption fissure

* Askja and
Herdubreidartog|

U
i

Be3N_tmv - ) |
Earthguakes from UhAug-201 DIMESE2 1o 30001-2014 213222 Bagiring . I WMNE End
5050 humber of earlhouakes: NEEH

. selaction O-AUg-20W D00000 1o 3+-0c-20M 23!
Magritude frome 01 to 55 Maar: 162 [ selactiorr 0160 7 ]
Depth (em) frome O te 2458 Mear 836 | ssiaction 0 te 30 |

Latituda {dagreas North) from: 64315 to 5247 [ sefection 643 1o 654 |
Longitude (degrees Easf) from 15829 1o 7.9 [ selecton 158 lo 78 |
Besad on dete from MO - Bner Regnar Sigurdssond 02-Nov-2014 193437
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Eruption fissure: Aug-
Sept-Oct

Earthauakes from Oh-Aug-200d 1233368 to 30-Oct-2006 17.2655

Begrreg M) HEN Go
- eaction 0Aug-2014 000000 to: 3+0c1-2014 235658 Mumber of earihquaskes 4267
Magritude from: 0110 46 Mean 138 | selection 01107 ]

Diegth (k) froms O to 19 Mearn 04 [ ssecton 0 0 30|

Latbude idegreas Morth) from 6475 to 64900 | sslectorr 64.75 to 64925 |

Longitude (degrees East) from ¥ 752 o 98998 [ sslection: 75 to 77 |

Based on data from MO - Ensr Ragrar 3-Noy- 2004 125249

Eruption fissure:

Exrthopakos from Of-Aug 201 EESES o 3 Aug 24 22300
- sakaction DAug-2H4 000000 to: 31 ALg-201 236350
Magrituds froms 02 1545 Mean 156 [ setoction 01167 1
Dt i om0 18 Meare 1159 [ ssiection: 0 40 30 ]
Latitude jdogrees Morth) froms 64 76 1o 84908 | selecson 6476 to 4825 |
Longtuda (degreas East) from #7532 t 6888 | sekcton 1675 b 17 |
Bt ¢ data Srom MO - Brer Ragrar Sigurdsson’ 03-Nov-2014 B0028

Bogrreg I WEE En
Numbar of aarthauakas 156

Einar Ragnar Sigurdsson

Hiztagram for magnitude: Flesura: Aug-Oct
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Eruption fissure:
September

Seg- Segr 204 210933 Bagoeny . HEN &nc
- salkacton THSag-20H D000 & I0-Sao-204 235750 Mumbar of anthquskes: 2387
Magrtude from (1 to 4% Maae: 106 | solecsor: 0110 7 |
Diepth fken] from 0 10 188 Mean 97 | sslection 010 30 |
Ltttk {oegrees Morth fromy 64 75 bo 64 856 [ ssbeclion £475 1o 64825 ]
Longhuda (degraas East) from: 6771 o 16998 [ salection ¥75 bo 17 |
Based on data rom MO - Erar Ragnar Sgurissond 03-Hov. 204 130144

Eruption fissure:

R
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Histogram for depth: Fissure: September
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Earthousies from: O-0ct-201 013206 1 30-0ct.200 7.2655
 smbections (T-Cict-20714 OODENDD tor 3+l 235555
Magriuge from 01 bo 27 Mear: 073 | sakction 01107 |
Deptn um) froe 04 £ 179 Mean 928 [ section 0 fa 30 |
Lot [degraas Morth) from B4 75 tn 4891 | sakchion B4TE b 84925 |
Longtuce {degrons East) from ¥5786 to %937 | saiection W76 10 17 |
Basod on ciata from MO - Enar Ragnar Sigurdsson (5 Nov.2004 130708

Humber of earthquakes 485
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Magmatic Dyke:
August to October

Eartcuskios front 0S-fug. 2004 204042 fo: 3000t 10247 Begrng M HEN Exd
550 Murber of sartheuskes 2074

 sekection 0 Aug- 204 00000 ko 304204

Magrituse fiony 0.2 10 33 Mean 170 [ sskecton 01107 |

et (o froves 01 1o 24:2 Mean 40135 [ selection 01o 30

Latuca {dagrass North] from: 54588 ta B475 | seaclin 6458 1o 8475 |
{degrees East| from: #1842 to 7263 [ solection: #75 & 7.25 |

Baser on cata from MO - Enar Bagnar Sourteson’ (Now 204 13641
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Bardarbunga
caldera: Aug - Oct

Earthuakas from (g 24 0CHRS2 to: 3-Oot 200 243223 Bogrrng M HEN Ex
- weaction 0hAug- 200 000000 tor 3-Oct-2004 235053 Hrber of eartapakes 1531
Magrkuda from: 01 1o 55 Mesr 208 | salcton 0150 7 |

Drapth o] fromre D to 196 Mearr 623 [ ssincion 010 30 ]

Lathu {iegrers NOrs) from BASTS 1o BATH | sdection B4SE fa 8475 |

Lorgiuce (cegrees East) from: 17.251 80 17871 | selection 1725 %0 1VES |

Basad on data from WO - Bnar Ragrar i

Bardarbunga
caldera: August

Earthguaken from: LA 201 09952 tor F1-AuG-2014 224744 Begrng [l HENE Ev
Marter

. pedction T-ALg-2014 000000 to: 3-Aug-2014 235559
Wagritude froe 0110 54 Mean 204 | saection 01107 ]

e ki) from O 1o A Mager 696 | sakiction 1 1o 30 |

Lot t0 BAT4S [ 0 BA75 ]
Longituce {degrees Enst] from T7.251 o 871 | selectiors T7.25 to 1675 |
Based on data from MO - Erar Ragner Sgurdsmond 10-Now-201 123431

o earhouakes: 572
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Histogram for magnitude: Bardarbunga Caldera: Aug-Oct
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Bardarbunga
caldera: September

KMarnber of zadboazcos

Megnituds
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Bardarbunga: earthquakes

for each month

Histogram for Caldara: August Histogram for magniude: magnitude: Caldem: Cetobar
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Bardarbunga
caldera

All Earthquakes
Aug to Oct

Magnitude 3
and above
Aug to Oct
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Himtogram for depth: Bardarounga Cakera: Aug-Ort
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