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The Seismic Activity and
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Why should we monitor the seismicity of CyprlE?
We can save lives

Predicting earthquakes? Improving/updating the
anti-seismic measures?
NO
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The Cyprus Arc is seismically divjg to'ﬂﬁee main segments:

1. The western part, which extends from the Antalya gulf (where it joins the Hellenic Arc) to the west
of Cyprus.

2. The central part, which extends between the south-west coast of Cyprus to the south-east (north
of Eratosthenes seamount all along.

3. The eastern part, which extends further north-eastwards ending at the Africa-Anatolia-Arabia
triple junction.
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The Cyprus Arc

The western part exhibits high
seismic activity with medium depth
(up to 135 km) earthquakes near
the Antalya gulf (active
subduction?).

The central part also exhibits high
seismic activity with both shallow
and medium depth earthquakes
(Eratosthenes Seamount
Collission?).

: B8, T The eastern part is an area of low
B iof seismic activity and the absence

' g TA of medium depth earthquakes
(locked subduction?).
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GTR/CYP/0205-170 September 2005

PART 7 - FIGURE 1

earthquake siz: i d for the main Quatemnary faults and fault systems (relation of Wells and Coppersmith, 1894)

Actlve faults of Cyprus

Mmax
(Wells and Coppersmith, 1994)

undefined
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Historic Earthquakes of Cyprus
~“Date | Place—intensty |  Epicentre

26 BC Pafos (VII), Egypt (1V) South-west of Cyprus

332-333 AD Salamis (VII) East of Cyprus

European
Commission

394 AD Pafos (VII), Salamis (VII) East of Cyprus
1144 Pafos (VII) West of Cyprus
1183 Pafos (VIII) Near Pafos
1202-1203 Cyprus (VI) South-West of Cyprus
~ 3May1222  Pafos(IX) lemesos(vil)  South-WestofCyprus
7-8 Aug. 1303 Nicosia (V), Lemesos (V) South of Cyprus
3 May 1481 Pafos (VI), Nicosia (VI) West of Cyprus
~ 25Apr.1491  Mesaoria Valley (IX), Nicosia (VIIl), Lemesos (VII) ~ Cyprus
12 Dec. 1542 Cyprus (IV-II1) North-West of
1546 Nicosia, Famagusta (VI) Cyprus
25 Apr. 1567 Lemesos (VII), Nicosia, Famagusta (V) South of Cyprus
28 Jan. 1577 Kourion (VI), Nicosia, Salamis (V) South of Cyprus
10 Dec. 1735 Famagusta (VIII) Near Famagusta
1741 Famagusta (VI) Near Famagusta
29 June 1896 Akrotiri (VIIl), Lemesos (VII) 190km south of Cyprus

Scenario Workshop, 19 April 2016, FORTH, Heraklion, Crete, Greece WWwWWw.paces-project.eu
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A.D. 365 Kriothke

Eul

g

pean
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TSUNAMI

(Soren, 1988) : Alexandria

EGYPT

On July 21, AD 365, just after dawn, a
cataclysmic event had struck the eastern
Mediterranean.

e relatively umerou e " Originating under the seafloor, the earthquake
earthquakes in a time which is shook the entire region and was accompanied
otherwise characterized by a paucity by the largest known tsunami, which strokes

of historical records, strengthens the  the coastal areas of Egypt and eastern Greece.
case for a period of high seismic  As a result, 50,000 people lost their lives in

activity. Alexandria.
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The A.D. 365 Kourion Earthquake

A FAMILY’S LAST MOMENTS

They were in the bedroom. A young mother of 19
still clutched her one-and-a-half-year-old baby to
her breast. The child, its teeth still coming in,
grasped its mother’s elbow. Over them lay a man of
about 28, presumably the father, who had tried to
shield the pair from a deadly rain of limestone
building blocks. The woman, whose neck had been
snapped, had a bone hair-pin on her skull. The man
wore a ring inscribed with the first two letters of
“Christ” in Greek. Bald skeletons now, displayed at
the Local Archeological Museum of Kourion in
Episkopi village, had been a family of three, clinging
together for life as their home crumbled in an
earthquake that leveled Kourion 16 centuries ago.

Scenario Workshop, 19 April 2016, FORTH, Heraklion, Crete, Greece WWwWWw.paces-project.eu




PACES: Preparedness for Appropriate accommodation in Emergency Shelters

European
Commission

"The Seismic Hazard of Cyprus (papazachos et. al, 2013)

31" 31.5° 32 32.5° 33 345 35 35.5°

LGt i BP0 , Magnitude [ Return Number of
36 ) & Nicosiakrona o e Period earthquakes
| Rl I (inyears) [in 100 years
35.5° 35.5 27.0 153 0.7
26.5 52 2
ol I >6.0 17 6
345 g |34.5 25.5 6 17
km >5.0 2 50
0 50 .
34 34

34 345 35 355

T Probability
(years) (Pso/vu)

1. Pafos-Lemesos 59 0.57
2. Larnaca-Ammochostos 135 0.31
3. Morfou-Lakatamia 132 0.32
4. Lefkosia-Kerynia 145 0.29
5. Rizokarpaso 832 0.06
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The Tsunami Hazard of Cyprus
(Fokaefs & Papadopoulos, 2007 )

*Mediterranean Sea
experiences 10% of
global tsunami activity

Historical occurrences in the
Mediterranean

* Cyprus at lowest risk ==
compared to Levantine
Coast or Greece.

*BUT Catastrophic
destructive tsunamis
documented through
history by

» Direct Observations, z
» Archaeological ® Moderate @ Light
Evidence destruction destruction destruction

»Geomorphological Dots show epicenters of the earthquakes that caused tsunamis.
Evidence.

Scenario Workshop, 19 April 2016, FORTH, Heraklion, Crete, Greece WWwWWw.paces-project.eu



Tsunami Return

The Tsunami Hazard of Cyprus [ it

(Fokaefs & Papadopoulos, 2007 ) (in'years)
Source of tsunami  |Area Description Moderate >0.5 S0
Affected Strong >1 120
1202 Possibly Iapdsllde near Levantine coast Very S 4 375
the Levantine coast due to and Cyprus.
a strong earthquake in the The sea between(  Strong 7
area of Israel, Syria and mountainous waves piled up throwing ships up onto the land.
Cyprus. Eastern parts of the island were flooded.
1222 Strong submarine Cyprus. One of the most destructive events reported in historical
earthquake south of catalogues.
Pafos. Earthquake desctruction and destructive tsunami flooding in
Pafos and Lemesos.
The castle of Pafos collapsed and the harbour was left without
water.
1303 Strong earthquake in FromCreteto  One of the largest and best documented seismic events in the
Hellenic Arc between Levantine history of the Mediterranean area.
Crete and Rhodes. coasts. Destructive tsunami in Crete.
Damaging sea-wave in Rhodes.
Tsunami reported to be seen at SW Turkey, Egypt, Cyprus and
Palestine.
1953 Strong double earthquake Cyprus. Small tsunami along the coast of Pafos which caused no
south-west of Cyprus. damage.

Scenario Workshop, 19 April 2016, FORTH, Heraklion, Crete, Greece www.paces-project.eu
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Geomorphological Evidence of Palaeo-tsunamis in Cyprus

(Noller et al., 2005, 2011)

Preliminary results combining geomorphic tsunami evidence and relative
and absolute dating for Cyprus show that

a tsunami affects the Cyprus coasts every 70 years.
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Cape Greco
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Agia Napa
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Scenario Workshop, 19 April 2016, FORTH, Heraklion, Crete, Greece WWwWWw.paces-project.eu



PACES: Preparedness for Appropriate accommodation in Emergency Shelters

European

he new digital seismic network of Cyprus (2011-2014)

2 380°E J2°480°E IICOE 33'12] .Edge technology
NATIONAL DIGITAL SEISMOLOGICAL NETWOF eDjgital systems

32°240°E

IS 240N

*24/7 real-time data availability
*Best earthquake delectability
*Best data quality and range
*Redundancy of critical systems

35" 120N

35'00°N

34°480N

A VSAT+ADSL
A VSAT+GPRS

Seismological Centres

J4"IEON
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Main Telecommunications Network: Private \V/o/A\E

*Autonomous under GSD control
DT T YSATRemowSies | e2-way communications
UBStation L1 e ?—. — M | eDual streaming at 2 centres _

Hast HUEB
Computer Equipment

*Use of geophysics -
specialized satellite
(more upload than

- Bidwnload!)

*A backup ADSL/GPRS
telecommunication network
is also in operation.

Scenario Workshop, 19 April 2016, FORTH, Heraklion, Crete, Greece WWwWWw.paces-project.eu
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t Troodos
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Our current project...
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gical stations connected to the new network

~ . F

P L7 v/

O350

CSNET OSC2
csNETosc1 |
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CYPRUS IS INCLUDED FOR
THE FIRST TIME ON THE
FDSN MAP!

35 Global
Stations
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THENEW SEISMOLOGICAL CENTRE OF LEFKOSIA

SUPPORTS

Real-time continuous
data acquisition from
local and other
networks

Data Storage

Data Realtime
Redistribution

Data pre-processing

Data automatic
oR Processing

m Data manual
o Processing at different
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* Earthquake-proof building

°Independent operation from
main SC

* Supports all main operations

* Unmanned
* Securely networked with main SC
* Webcam

, * Backup Webserver
Scenario Workshop, 19 April 2016, FORTH, Heraklion, Crete, Greece WWwWWw.paces-project.eu



Uptime
Up since

Memory

Average CPU load
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Data Acquisition System

7 d 00:22:52.651

2013-10-16 11:22:21

10% used (187.5 MB of 1.8 GB)
0% |

Apoloserver 0227 | 2013-10-23 11:45:36

Directory : c

T
Size | 21% (102.81 GB of 500.00 GB)

Wrapping | 504.8d

s | *Data acquisition

Input queue | 0% full
Logging | OK
from Carina | 4,958,015 pkts Apollo Waveform | 4,958,712 pkts Queue: 0%
Event Detector | 7,658,239 pkts Queue: 0%
192.168.1.11 Connection status | Connected
(Waveform) | 2-414:001 pkts Queue: 0% |

*Data storage
*Data redistribution

T
Station status | Al stations/channels are complete

IN REAL TIME!

to Hydra_Red | 1 connections

[mn Width (sec): 600 [Sym.memunuu (¥ |Froeze (] [verticat Scate: [3000]

CQ.AKMS HHZ

20131023 12:22:10.000
CQ.ALEF HHZ

2013-10-23 12.2210.000
CQ.ASGA.HHZ

20131023 12.22:10.000
CQ.ATHA HHZ

2013-10-23 12.22:10.000
CQ.MVOU HHZ

2013.10-23 12.22,10.000

CQ.NATAHHZ

2013-10-23 12.22:10.000

CQ.PARA.HHZ

Bindor: Found CQATHA HHZ

from €SS | 732,601 pkts Queue: 0 |
. ] - |
Track OC 7] |Auto [} |Data: Recenng

1T A BTy

A

A A
b A Al g hudsiadandd
'

24|

AL A A A A At
{3 Bl o e

24|

2013-10-23 12.22:10.000
CQ.SUNI.HHZ

24|

2013-10-23 12:22:10.000
GE.CSSHHZ

24|

2013-10-23 12:22:10.000
HL.APE HHZ

24|

2013-10-23 12:22:10 000
HL.ARG.HHZ

24|

2013-10-2312.22:10.000
HL.KARP.HHZ

24|

2013-10-23 12.22:10.000
HLKSL.HHZ

Lebaﬁ;n ¢
Beirute *

2013-10-23 12.22:40.000
HL.ZKR HHZ

29

2013-10-23 12:22:10.000

IS.AMAZ BHZ

2013-10-23 12:22:10.000
1S.KSDI.BHZ

2013-10-23 12:22:0.000
IS.KZIT.BHZ

24|

2013-10-23 12.22:10.000
1S.MMLI.BHZ

Damietta

e

= Alexandria ef  Port Fuad
, * Damanhour,

>
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Automatic Data Processing & —
Notifications

e .« Notifications
Zoom In |[Region Zoom| I S | T

¥ Show All Events
Zoom Out I World Zoom | ¥ Show Station Codes

- [~ Hold Zoom Level
Review EventI Create Event I ¥ Flag Unreviewed

nap To Latest

- Event List
¥ EventID Region

7 T {Local events M>3.5
ol st smim—ts9| Distant events M>4.8

04]07/2008 01:27:15 2,35 Md (1) 7 (10) 106.6 i
04/06/2008 20:51:32 3.57 ML (1) 10{10) 1.4 8
Sk owy w4 zdSource Parameters M>6.0
23 04/06/2008 11:14:19 3.87 Ms (10) 32 (32) 25.8 54.08 —
22 04/06/2008 07:23:28 4.67 Mb {6} 31 (31) 64.3 51.90 179.29 Locator Automatic Earthquake e| 1
E Refresh Display| From YYYYMMDDHH | to | with 100 Events (Max = 500) LastMessage: Msg AutomalicProcessingDone Close

Scenario Workshop, 19 April 2016, FORTH, Heraklion, Crete, Greece WWW.paces-project.eu
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Manual Data Processing =

%7 Atlas - Seismic Data Analysis [2013-10-15-0115_SP_local_FELT]

| File View Event Tools Help

1 Solutions 7 eqs.atlas/2013-10-15-0115_SP_local_FELT
O catalogs | Filters |
? [:__l Saved Filter Grouj=, P %7 01:15:33,7300
> ostonz | Location Details
f :] Tk Date: 2013-10-15 RMS Error: 10 secs
o [@2tom [ Time: 01:15:33.7300 Horizontal Error: 1.82 km
{oe 3 5-12Hz Latitude: 34.8847 N Vertical Error: 2.22 km
o : 0.5-5Hz Longitude: 33.9167E Principal Error: 2.87 km
o 3 0.5-3Hz g Depth: 2354 km Principal Azimuth: 15 deg
§Ul ==~ ~| Nearest Station: 17 km Principal Dip: 50 deg
I ) | [ *] m Maximun Azimuthal Gap: 219 deg Intermediate Error:  1.05 km
|o— C] CQ.MVOU.HHZ ‘ Picks Used: 8 Intermediate Azimuth: 161 deg
Number of S Picks: 0 Intermediate Dip: 34 deg
E L] t Number First Motions 0 Smallest Error: 48 km
p I ce n rel Magnitudes
Amplitude Magnitude: 4.28 Local_Peak-Peak
De pt h’ Median Abs Diff: 0.02
o
R~ Arrivals | | Ampitugze | [ ok |

Ma gnitude ’ B N i T T B B B i
Acceleration, |
Velocity, e
Displacement,
Frequency

Spectra, etc

‘,
i

S VW AP i
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Network Monitoring and Management

(i NMX Bus Current | 0.18A GPS Receiver Status | Doing fixes B
Serial Port Current | 1mA ST GPS Satellites Used | 7
= Supply Voltage | 13.54V Timing Status | Time OK

EECOBLEE Timing Uncertainty | 0.10ps ),
> CQ.ASGA
- CQ.ATHA
> CQ.HUB —

= Avg Time in Store | 130.98d ST Configuration State | Committed ]
' cQ.Mvou Packets | 8352608 Firmware | Firmware OK )

~ INTERNAL STORAGE -

I CQ.NATA Store Status | Store recording
L g Total Space Used | 4.33GB
2 CO-EARA S Temperature for CQ.ASGA.trident305_0706 &
> CQ.SUNI
> All Assets 2
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— Lf A

o A> WELCOME TO OUI el

ur New Website ™
http://www.moa.go
//81.4.135

CURRENT SEISMICITY

. “r .

Recent Earthqual "
Last update: 2015-04-15 19:24:05 UTC ( 18 minutes ago i Dates Mins Mae Eiom . Min;
Time (UTC) Position Depth  Mag. |~ | To Type: To i Max
201304315 Wedxosday, “ Analysis: Any v ] showbeachballs Batch: 100 Criteria: Choose v
@ 192208 349043°N,325073°E 7.00km 1.0ML =

2.0 km from Polémi, Pafos,

Cyprus. . "
16 km SE of Poll . " R
el g s n W o
O 16:57:01  38.8465°N, 15.3080°E 222.90km 4.8 Md Al al
Mediterranean Sea; 8 km

from Stromboli, Sicily, taly
1578 km W of Polis

@ 145702 349201°N,325410°E 7.00km 1.9 ML
0.1 km from Milig, Pafos,

Cyprus
16 km SE of Polis.

@ 110051 341690°N,204215°E 7.70km 2.3ML
Mediterranean Sea; 135 km
from Levantine Basin,
283 km W of Pafos

@ 104352 348552°N,324352°E 17.36km 22MI
1.9 km from Koili, Pafos,

10 km N of Pafos
Manually Reviewed

© 102155 348477°N,324153°E 2153km 18 Ml
2.0 km from Téla, Pafos,
Cyprus
9 km N of Pafos
Manually Reviewed
@ 091728 347817°N,323260°E 17.34km 23 M
8 km from Kato P4fos, Pafos,
Cyprus
8 km W of Pafos
Manually Reviewed

@© 085947 348468°N,323993°E 2039km 26 Ml
2.7 km from Kissénerga,
Pafos, Cyprus
9 km N of Pafos
Manually Reviewed

@ 085117 348608°N,324825°E
2.3 km from Kallépeia,

Pafos, Cyprus

12 km NE of Pafos

Manually Reviewed

LRI Google

Events by Magnitude Events per Day

t
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M=5.6, 15/04/2015
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