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Republic of Macedonia

AREA: 25,713 sq. km.
PLAINS: 19.1 %
MOUNTAINS: 80.9 %
WATERSHEDS: r. Vardar 20,535 sqg. km.
r. Crni Drim 3,350 sq. km.
r. Strumica 1,535 sq. km.
LAKES: Tectonic 3
Glacial 25
Dam reservoir 15
CLIMATE: Temperate Mediterranean
Moderate Continental
RAINFALL: 500 - 700 mm/year
TEMPERATURE: +40°C (summer) - 30°C (winter)
POPULATION: Census 1994: 2,001,368
HOUSEHOLDS: 479,808
SETTLEMENTS: 1,753
CAPITAL: Skopje (450,000+)
LARGER URBAN AREAS: 28
Bitola (84,000) Prilep (70,000)
Kumanovo  (70,000) Tetovo (51,000)
T. Veles (47,000) Stip (43,000)

Ohrid (43,000) etc.




Macedonia:
Hazards by Social and Economic Impact

Major Minor

Earthquakes Landslides

Floods Wildfires

Social problems Droughts

Displaced persons Hailstorms
Winterstorms
Epidemics

Industrial hazards Avalanches

Ecological hazards Road/Air Accidents

Milutinovic, 1995
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ARMY DOME, Skopje-CENTER

Skopje Earthquake
26 July 1963 (M=6.1, h=5-7km)
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SKOPJE EARTHQUAKE SUMMARY EFFECTS

Mortality 1,070

gl SRR Serious injuly 3,300

[ s Ll Rescuqd ormyelins + 20,000
SlaaiEt] et vimse = B Shdarae, . ‘ 40,000

| MESEN La vated (3-9 months)® 140,000
3&. Risplaced (new settlements) 70,000
' "“ € ."Mechagical migration (65-75) 300,000

- ,,-:.j_' _ [ut Lbsses 1,2 Billion 1963 US$

15% of 1962 GDP of SFRY

2 GDP of R. Macedonia

TIME (GMT) .
EPICENTRAL LATITUDE 42°00.5' N
EPICENTRAL LONGITUDE 21°27.3'E
HYPOCENTRAL DEPTH 5 km
MAGNITUDE‘M) 6.1

EPICENT‘R‘L INTENSITY IX



Skopje Eq. Victims
Memorial
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Risk Management

 Development Planning;
* Prevention;
e Mitigation;

 Preparedness



Development Planning

Development Plan of the Republic of
Macedonia

Physical Plan of the Republic of
Macedonia (1:250,000)
Regional Physical Plans (1:25-50,000)

Master Plan of Skopje and other Major
Towns (1:10-25,000)

Detail Urban Plans (1:500-1,000)

Projections 1980, 2000, 2020



In 1963, the City of Skopje and
Macedonia were forced to understand
that "PREVENTION BEGINS WITH
PLANNING" and that many of the
objectives of SPACE DEVELOPMENT
(LAND USE) PLANNING are exactly
the same as of DISASTER
MANAGEMENT PLANNING.




Soil Bearing Characteris
of Skgp.‘  Valley
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Seismic microzoning
also carried out for
968) and
9)

Steel mill

]
]

Seismic Microzoning Map
of Skopje Urban Area (1964)

Aluvial well graded dense gravel sediments H=5-10 m

Aluvial-Prolluvial clays, mixed with gravel, practically
waterless and gravel-sandy sediments, H> 10 m

Aluvial well graded gravel sediments H = 5-10 m,
thick and marly-clay sediments, H5 m

Aluvial-Prolluvial often loose clays gravel-sandy
sediments, partially silty and clay, H<3 m

Flooded zones along Vardar and Lepenats rivers



MASTER PAAN 19¢

:l Residantial areas [low dengity ) - Techmnicil sendicas
- Residential areas {high density) - Industry

Cisparsad sarices E:] Grean areas, sport and recreation
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Planning Measures for Eq. Disaster Risk Reduction

Plans and Implementation Measures

Effects on Disaster Mitigation

Planning

= Comprehensive or land use plan

= Earthquake component of
comprehensive plan

= Recovery/reconstruction plan

Identifies hazardous areas and adopts
mitigation policies that guide
development and redevelopment in
hazardous areas

Development regulations
= Zoning ordinance

= Subdivision ordinance

= Fault set back ordinance

Controls type, location, and density of
development in hazardous areas

Building standards

= Building code

= Special seismic resistance bldg. standards
= Retrofit standards for existing buildings

Strengthens existing development and
requires new development to withstand
seismic forces

Land and property acquisition

= Transfer of development potential from
one site to another
Acquisition of undeveloped lands
Acquisition of development rights
Building relocation
Acquisition of damaged buildings

Removes existing development or
prevents future development in
hazardous areas



Planning Measures for Eqg. Disaster Risk Reduction

Plans and Implementation Measures

Effects of on Mitigation

Essential and public facilities policies

= Capital improvements programs

= Location requirements for essential
facilities (hospitals, schools, etc.)

= Location of capital facilities (street, water,
etc.) in less hazardous areas

Directs new development away from
hazardous areas (or at least do not
induce new development in hazardous
areas)

Taxation and fiscal policies

= Impact tax to cover additional public costs
of building in hazardous areas

= Reduced or bellow-market taxation for open
space or non-intensive land uses in
hazardous areas

Maintains low density in hazardous
areas

Information dissemination
= Public information program
= Hazard disclosure requirements

Informs the public and those involved in
real estate transactions about hazards,
development and strengthening of risk

prevention culture
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Land-uses in the City of Skopje (Synthesis 1998 for GUP 2000)



Technical Prevention
& Legal Framework



SEISMOLOGICAL AND STRONG MOTION NETWORK
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Strong Motion Network of Macedonia

Location Structure Free field Total
Skopje 17 13 {0)
Dams and locations of future dams 31 19 50
Bridges 11 9 20
Other locations - 15 15
Total number of SMA-1 accelerographs 59 46 115
Pending for installment (12 GURALP 12

CMG-5TD 24 bit accelerographs)

Total number of instruments 127




Capamty and Capability Development
http: //vwww.121iS.edu. mk,
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s =Mac&dma |Z11S-Skopje



Based on the recommendation of the:

United Nations International Consultative
Board for renewal and rebuilding of Skopje,

and the decision of:

The Government of the Republic of
Macedonia; and,

The City of Skopje Authorities,

within the University "St. Cyril and Methodius”,
Skopje In 1965 was established

The Institute was the first Europe's institution of this
kind, responsible to assist and supervise the post-
earthquake reconstruction and development of
Skopje, education and research in the field.



BCS — Testing structure




Shaking Table Testing of Model M-SN-BIC

Steel structure and Isolators



Shaking Table ing of Model Mosque




Genesis of Seismic Design
Requirements in Macedonia

Temporary Technical regulations for Loading of Building
Structures, 1948

Technical Regulations for Construction of Buildings in
Seismically Active Regions, 1981

Technical Regulations for Repair, Strengthening and
Reconstruction of Buildings Damaged by Earthquakes, 1985

Technical Regulations for Design and Analysis of Engineering
Structures in Seismically Active Regions, 1985 (not in effect)
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“Guide on the Uniform Methodology for Estimation
of Damages from Elementary Disasters”
[Official Gazette of SFRY No. 17/79 and 27/87/

“Uniform Methodology for Estimation of

Damages from Elementary and other Disasters”
/Official Gazette of RM No. 5/01/

Igrade
ber 1963



Worldwide promotion of seismic safety, integrated
disaster risk reduction and risk prevention culture
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o 4 Continents



Worldwide promotion of seismic safety, integrated
disaster risk reduction and risk prevention culture

Brake-Down of 26
9% CADAC Years

20%

g

520 PARTICIPANTS

26 CADAC's
26 YEARS

56%

[] AFRICA [] ASIA
B AMERICA Bl EUROPE

GAREG 200



CADAC Moments...




Emergency Management
System
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Constitutional Law of the Republic of Macedonia

National Strategy of Security and Defense
(Article 51)

Defense Law (Article 108)

Protection and Rescue Law (Official Gazette
of the RM, No. 36/04)

Law for Crisis Management (Official Gazette
of the RM, No. 29/05)
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REPUBLIC OF MACEDONIA

L




Establishment of unique national cost-
effective disaster response system,

Establishment of coordinated system of
participants in protection and rescue;

MumntAamtiAarm Al aAaA rAamnAaI A AF ATl AR A W

Risk assessment and evaluation:



e Coordination of disaster assistance
and support from: (1) the state bodies,
(2) public enterprises, (3) citizens and
citizens’ associations, (4) NGOs, etc.

e Planning and preparing of activities for
realization of protection and rescue
measures.

e Research — normative and development
projects



PRIMARY TASKS

e Collection, analysis and distribution of risk
and consequence information through a
unigue communication system,

e Maintenance of a data base on operational
forces, assets and measures,

Regulations on Content and Implementation

of Training on Self-protection in Educational
Facilities

e Preparation of mandatory guidelines for
risk management,



OTHER TASKS

Recommends to the Government a risk
assessment and protection and rescue
plan for the entire territory of the Republic
of Macedonia,

Organizes, trains and equips operational
forces

Drafts and conducts training programs,

Organizes and conducts exercises, etc.



TASKS IN DISASTERS AND MAJOR ACCIDENTS

e Issues obligatory risk management instructions to all
stakeholders in protection and rescue,

e Coordinates, manages and directly commands over
operational forces in disasters and major accidents,

e Notifies and alarms the population, and coordinates
the integrated alerting system of Republic of
Macedonia,

e Cooperates with competent bodies in other states and
International organizations in providing and receiving
International assistance and performing joint actions

e Manages public information
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THANK YOU

Institute of Earthquake Engineering and
Engineering Seismology, University “Ss. Cyril
and Methodius”, Skopje, Macedonia, IZI11S-Skopje
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