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Risk Map of Culture Heritage Sites in Israel- Seismic Risk to Archaeological Sites

Michael Cohen, Israel Antiquities Authority Conservation Department
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The Theatre in Tiberias Kalat Nimrod fortress
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Ashgelon Cusader’s Walls, National Park



Appropriate development ?
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Possible presentations
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Beth She’an, National Park
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Yechiam fortress, National Park

Outlines

1. The process of the Disaster Risk Reduction of
Cultural Heritage in Israel

2. Risk Map to Cultural Heritage - Methodology

3. Thinkable implementation
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Second UNESCO World Heritage workshop on

'Disaster Risk Reduction

to Cultural Heritage'
14-17 November 2009, Acre, Israel




Risk Preparedness for Culture Heritage in ISRAEL

e Establishing Steering Committee for Risk Preparedness to CH

The Inter-Ministerial Steering Committee for Earthquake Preparedness [{};

Membership
* Israel National Commission for UNESCO
 The Geological Survey of Israel
* |srael Antiquities Authority
* Society for the Preservation of Israel Heritage Sites
* Nature and Parks Authority
* Bezalel Academy, Jerusalem

* Ben Gurion University in the Negev — Beer Sheva 1



Benefits expected from

Management tool for decision-makers based on knowledge

Priorities for action

Coordination among key players based on common updated

database about conservation state and threats

Awareness of decision-makers, professionals and the public

Base for a guidelines for risk preparedness
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3 Parameters for Selecting Sites.

1 2 3
Seismic danger Value/important Height




Final results of sites evaluation according the 3 parameters:

Location, Value/important, Height

Seismic

ScoreLocation Value Height NY NX SY SX
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5820 2350 5790 2330
00 00 00 OO0
7702 2542 7686 2525
00 00 50 00
7604 2089 7580 2064
00 00 00 OO0
7220 2180 7210 2170
00 00 00 OO0
7140 2410 7130 2400
00 00 00 OO0
7470 2459 7465 2452
00 00 OO0 OO0
7130 2490 7110 2460
00 00 00 OO0
7230 2500 7220 2490
00 00 OO0 OO0
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00 00 00 OO0
7956 2673 7952 2668
00 00 OO0 OO0
7643 2453 7623 2444
00 00 00 00
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00 00 00 00
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00 00 00 00
7722 2216 7721 2214
00 00 00 00
6340 2237 6296 2213
00 00 00 00
7490 2270 7480 2260
00 00 00 00

NAME
Masada (3201/0)
Hazor, T. (3757/0)
Acre (2266/0)
Megiddo, T. (2723/0)
Bet Alfa (3338/0)
Arbel, H. (3482/0)
Bet She'an (3537/0)
Belvoir (3612/0)
Panias, H. (3945/0)
Mivzar Nimrod (4007/0)
Nahal "Amud (north)
(29563/0)
Afeq, T. (2425/0)
Mezudat Yehiam
(Unofficial name) (2899/0)
Montfort (2901/0)
Jerusalem, Old City
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Selected sites (Based on

210000

the 750 sites list)
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Evaluation of a single Structure

. U 2013001724, 10 14

Khan Kiri, Yokneam



Carta « Rischio

PRINCIPLES for our

SIMPLE - simplified model, open to upgrade

SUPPORT - by external expertise ( Padova Uni. Italy, Niker project)
KNOWN CRITERIA - existing parameters

WIDESPREAD - collaboration with key players

SUSTAINABLE - based on internal sources / capacities
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Earthquake and Archaeological Sites

Development Risk Assessment Model

ULNERABILITY

Engineering - conservation state
Physical conservation state

AZARD

Faults

Topography amplification
Slope stability
Liquidation

Tsunami

High (300-450) Medium (150-300) stable (0-150)
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Risk Evaluation Form

e ] @_;_-Eg Risk Map - Structure Card

Date
fsite

hlame of the Building/complex
eference
site serial

b

Fill duration in minutes

Type of the edifice remains Structure, Complex, Part of complex, Colonnade
not calculated
Materials IConcrete, Basalt, Lime stone, Sand stone, Other
Mortar Lime, Cement, Mud, Epoxy
[fechnology One leaf, two leaves, three leafs, colonnade
ntegrity 3D connections
Elevation 0 Multiplicity
Height (absolute) 0 | 3 | 2 | 1 | L —— Low 3) more then 4m - 2) 2-4m - 1) upto2m
Engineering and conservation state Automatic
Collapse
Dismantled
BD connections

aults arches
Deformations

erticals or Horizontals Cracks
Adjacent constructions

odern intervention
Physical- conservation state
|_acking bricks/blocks/mortar/element
Deterioration

egetation
\Vulnerability

o

Existence of collapse that endanger the Structure
Existence of dismantling of structural element that endanger the Structure
No existence of 3D connections of structural element that stabilize the Structure

ololo|lo|o|o|o|o
B B B B B E B B
W (W [W W (W |w|w|w
(SN INEINCRINR NN SR INY N
S R N R N R

o

Automatic

o
IN
w
N
[N

o
IS
w
N

o
IS
w
N
i

(=

Automatic

General conclusion

Petail Conclusion

Recommendation

General

Details

Free words

Hazard

Faults

[Topography Amplification
Slope stability
Liquidation
[Tsunami
Pangers Automatic
Risk Score Automatic

o |o |~ |o |~
B B B B B
W (W W |w [w
IS INNINEINE V]
S (SN N I o

[Stable Condition

Engineer Applicant
Geological Applicant

Appendix




Engineering and conservation state

No - Yes 2
instability of constructive elements which endanger the structure 1 2 3 40
Lack of constructive elements which endanger the Structure (beam/ vault/ arch/ pillar) 1 2 3 4 0
Lack of 3D connections between constructive elements (foundations / walls/ roof/ ceiling/ columns ) 1 2 3 4 0
Slenderness (the proportion between the tall and wide) 1)1:4/ 2)1:6/ 3)1:8/ 4)1:10 1 2 3 4 0
Existence of deformation (sinks, blows, attitude) that can endanger the stability of the structure 1 2 @ 4 0

Existence of vertical / horizontal / diagonal constructive cracks that endanger the stability of the
structure

Adjacent construction that endanger the structure

Modern intervention that endanger the stability of the structure

Physical - conservation state

Lacking bricks/block tar/el t
acking bricks/blocks/mortar/elemen Lacking of elements the endanger the str= %

Deterioration Deterioration that endanger the structur

Vegetation Vegetation that endanger the stabilizing

21 Israel Risk Map




Engineering and conservation state

No - Yes 2
instability of constructive elements which endanger the structure 1 2 3 40
Lack of constructive elements which endanger the Structure (beam/ vault/ arch/ pillar) 1 2 3 @O
Lack of 3D connections between cons 0
Slenderness (the proportion between 0
Existence of deformation (sinks, blow 0
Existence of vertical / horizontal / diag
structure 0
Adjacent construction that endanger 0
Modern intervention that endanger tl 0
0
Physical - conservation state
Lacking bricks/blocks/mortar/elemen 0
Deterioration 0
Vegetation 0

22 Israel Risk Map




* Caserea the port vaults

* Tiberiades theatre

¥ Banias the Crusader gate

M Beth She'an the East bridge
B Caserea the South wall

M Beth She'an Cripta Portico
H Caserea theatre ngh
M Caserea the West-North wall

M Caserea the West-North wall

H Hunin fortress

M Caserea the Crusader gate

M Beth She'an the reflection pool .

M Beth She'an palestra Medium
H Beth She'an Paladius Road
m Beth She'an Theatre

H Beth She'an the terme

M Banias the palace

m Beth She'an latrine Low

= Kakun fortress

E Caserea the promonade vaults

Preliminary results of Archaeological Sites - Pilot (2011-12)
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Preliminary pilot results — risk assessment of CH structures

Critical

High
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Preliminary Conclusions — Archaeological sites

Seismic Risk preparedness on sites was until today even in visited
sites

Positive experience of a simple model for Risk map

The results are validated

Structures that were submitted to conservation are usually in good state



Earthquakes and Historical Sites

Carta « Rischio
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Seismic vulnerability assessment on an urban scale

Identification of the blocks




Thinkable solutions for Risk Preparedness

Information sharing (GIS)
Supplementary investigations
Closing / isolating structures
Monitoring/Alarm systems
Reinforcing / strengthening
Guideline procedures

Training professionals

28



~on Park, Mid C|9 terraced gardens which provide the setting
.~ on Mauleverer with Hopperton for a country house, surrounded by parkland which

- ., - By~ was enlarged in the | 720s and reworked in the | 770s.
“[R“m ‘I ~ . ered Park and Garden Grade Il, C20 woodland planting has significantly changed the

5 ; Y LBs character of the historic landscape and a number
% Fally unsatisfactory of listed structures are in poor condition.
K _ R : : : ajor localised problemns
;l[ﬁllmk LS L BE- - Contact: Andy Wimble 01904 601970

on Castle, Gardens and extensive pleasure grounds with grottos,
on with Warthermarske rustic bridges and rockwork laid out from 1796 to c1820
under the direction of Adam Mickle the second and others
- ered Park and Garden Grade II*, for Sir William Danby, incorporating lakes and landscaping
o LBs of c1760.The park probably has C%7 or earlier origins.
I Srae 2013 - AR ) . Significant prgportion of the tree cover has reached
e A 2l satisfactory maturity a eygnd, some structures in poor condition
i
: p

th significant localised problems  and wate ﬁ]fill woods heavily silted.
on
ing nla

E, single owner Contact: Andy Wimble 01904 601970

I.Illl."ll-llil-l

of Boroughbridge, Thomas Earl of Lancaster's | 322 revolt against Edward |l

ghbridge / Langthorpe / Milby ended with defeat as his army attempted to retreat north
and cross the River Ure. Much of the battlefield lies under

ered Battlefield modern Boroughbridge; further expansion is possible north
gijthe. riyer:

Contact: Keith Emerick 01904 601988

PRIORITY (FOR BUILDINGS) ABBREVIATIONS

A Immediate risk of further rapid D Slow decay; solution agreed F Repair scheme in progress NOTE: CA Conservation Area
deterioration or loss of fabnc; but not yet implementad, and (where applicable) If the priority category LB/LBs Listed Building/s )
no solution agreed. E Under repair o in fair 1o sood end use or user identified; has changed since the 2010 Local Planning Autheority
mmediate risk of further rapid r;pai’ juPHD Lser i-j=nﬁﬁtd' o functionally redundant buildings register, the previous category N I\_n:lonal Paglr. _
deteroration or loss of fabng solution er threat of vacancy with with new use agreed but not is given in brackets. Registered Park and Garden

under threat of vacancy with no et A Sch ed M entfs

agreed but not yet implemented. i g | 1o licable ol yeL Implemented, scheduled Monument/s

- . obwious new user (applicable only Unitary Authority

C Slow decay; no solution agreed. to buildings capable of beneficial use). World Heritage Site

Information
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Engineer’s Seminar

Historic Buildings and Earthquakes

11-12 December 2011 Mikveh Israel
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