Disclaimer

This report was compiled by an ADRC visiting researcher (VR) from ADRC
member countries.

The views expressed in the report do not necessarily reflect the views of the
ADRC. The boundaries and names shown and the designations used on the
maps in the report also do not imply official endorsement or acceptance by the
ADRC.
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General Information

Brief description of National Seismic Network
Disaster Profile inYemen.

Yemen Disaster Management System.
Research Action Plan
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Figure 7. Organizational Map of Government agencies for disaster risk management in Yemen
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SPATIAL DISTRIBUTION OF DISASTERS IN YEMEN

Figure 3. Population Density

Figure 4. Flood Hazard




EXAMPLES OF MAJOR DISASTERS IN YEMEN

Dhamar Earthquake
December 13,1982

Magnitude: 6.0
Depth: 7km
Economic losses: 2
$ billion
Homeless: 250,000
Deaths: 2800
Injured : 15000

Gulf of Aden

Gulf of Aden

Earth fissures,
Jahran Basin, 2006




Hadramut Flood
,2008 (Killed 73

persons)

Volcanic Eruption
at Al-Tair Island, 2007
( Killed 6 persons)
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Earthquake Risk Assessment
In Sana’a City

Seismic Mitigation is a Cycle

r 4

Immediately after an earthquake

Risk Reduction: Preparedness:
Activities to reduce the impact of an earthquake before

strikes Emergency Response and Relief Actions immediately

< . . . after an earthquake
oStrengthening existing structures

o . o o
.{{’;ﬁ.‘gﬁ’t";}t'}iﬁgﬁﬁeﬁ'ﬁggc pullding code sSearch and rescue of buried victims

ePlanning and training for emergency response OE.nlergency m.edlcal care

activities eFire suppression

ePublic awareness raising sShelter for homeless victims

*Research on earthquakes eSupplies of food, water, and necessary materials
e establishment of Early warning System

Rehabilitation and Reconstruction:

The long-term process of rebuilding a whole
Before an earthquake‘ community after an earthquake ~
*Rebuilding houses and buildings
eFinancing for retrofitting & rebuilding

*Repair of roads, bridges, water system, etc.
ePsychological counseling 14

Long-term after an
earthquake




Background
Important of Sana‘a City

Sana’a basin area : ~ 160 km?2

P ATION: ~ 2 million

Sana’a city is subjected by several
strong earthquakes occurred in the
past periods.

Recently, peoples in this area feeling
by a large shaking ,although , it is
small earthquakes. Due to the effect
of the sedimentary basin layers which
acting to amplify the seismic waves.

Therefore, Earthquake Risk
Reduction on Sana’a -
sedimentary basin is = ‘,
necessary. _ E Suemn o
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-Amplification in
Low-Vs (Soft) sediment

-Basin Induced
Surface Waves

Depth [km]

-Energy Trapping
Dr.Furmura , Tokyo institute , Japan




Objective of the Project

4’,

Earthquake Loss Estimation and Risk
Assessment in Sana’a City

»:%Assessment of the Seismic Risk using the relation:

Seismic Risk = Hazard * Vulnerability

Develop an Earthquake Scenario to estimate and
describe the (damage) of a probable earthquake
on the city.




METHODOLOGY OF EARTHQUAKE RISK ASSESSMENT
(Main Process)

Hazard Assessment (~ Soil Effect Study ) 1)
Vulnerability Assessment
. EVALUATION OF ( 2)

SITE EFFECTS

Development of Earthquake
Scenario for Damage €)

DESIGN OF SCENARIO
EARTHQUAKE
(source parameters)

Safety & Strengthened City

.o d\"/ |/ AEOHN Hazard Assessment (~ Soil Effect Study )

Required information:

Estimation of Local Site effects (soil Response )

Soil Amplification.

Predominant period.

PGA/MMI.

S- wave velocity of subsurface structure.




Methods of Estimation Site effect

H/V spectral ratio

(2) Ground Response analysis

Information of underground structure

- Numerical Analysis

Example of grid Po

O Points of H/V method @ Points of Array method




(SPAC) Analyvsis

Dispersion Curve of Rayleigh Wave at EMC_14
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Ground Motion Modeling at surface of study site
Using equivalent linear Method

Ao, (CrmsSsl

Acc. (CrmesssE

50

Arceleration

il

50

’ EQ. atthe Suriace (peak 279.2 omisk)

500

EQ. atthe Bed Rok (peak- 119.7 omisk)

rTTrrrrr T rr T T T T T T T T T T T T T T T T T T T T T T T TTT
0 10 i 0
Time (se¢)

4

Fzeudo Wel. Response Spectrum (h=5%)

Pzeudn Welacity Response (orv's)

EQ. atthe Suface
||——— EQ. atthe BedRodk

005 01

T T TTTT
05 1
Feriod (sec)




Output of Hazard Assessment

5 Seismic Microzoning Maps:

- Soil Amplification zoning Map

- Predominant Period zoning Map

- PGA Acceleration zoning Map

- Seismic Intensity zoning Map

- Shear wave Velocity structure profiles
- Soil classification Map

- Engineering bedrock Map

Activity (2): Vulnerability Assessment using GIS

Required information

T&aracteristics of local buildings (Type, Age, Height, etc.)
e Inventory of buildings ( include location of buildings)

e Characteristics of local infrastructure.
e Inventory of infrastructure .

e Population information.

e Data on the human and economic impacts of past
earthquakes.

Digital Maps:
Geological Map, Topography map ,Borders map , faults map
Satellite Base Map , seismicity map .... etc




ACt i v i ty ( 3 ) : ( DEVELOPMENT OF EARTHQUAKE SCENARIOS?

Damage Assessment ’ :

Define the Magnitude, Mechanis
an Location of Scenario Earthquake(s)
to be Considered

Step 3
Estimate the Occurrence of Collateral
Hazards (Ground Failure,
Liquefaction, Landslide, Tsunami

Step 2
Establish the Soil Characteristics
of the Study Area and the Surface
Response of the Soils to the
Scenario Earthquakes

RESPONSE OF BUILDINGS Seismic Hazard Distribution Maps

_EVALUATION OF
SITE EFFECTS . - \

Conduct an Inventory of Motion-Damage
Structures and Infrastructure Relations
in the Study Area :

ON-O
TION Estimate Damage to Structures
and Lifeline Facilities

DESIGN OF SCENARIO
EARTHQUAKE o s
(source parameters) Step 6
Estimate Casualties, Monetary Losses (Direct

and Indirect) and Social Impacts

Step 7
Prepare the Scenario and Propose
Countermeasures

Activity (4): Urban Disaster Prevention Planning

Microzoning || Disaster Disaster
Studies i Prevention Prevention
: Recommendations [ Policies




Output of Vulnerability and Damage Assessment
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THE STUDY ON EARTHQUAKE DISASTER MITIGATION

IH THE KATHMANDU VALLEY, KINGDOM OF HEPAL
Ministry of Home Affairs(MOHA)

10 Kilometers Department of Harcotics Control & Disaster Management

I Japan International Cooperation Agency(JICA)
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