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B Flood

B storm

B tarthquake

B Extreme temperature
B Landslide

M Drought

B wildfire

M Volcanic activity

B Mass movement (dry)

28.2%

The distribution of global landslides
Data from Froude and Petley (2018)
UNISDR (United Nations Office for Disaster Risk Reduction)
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Landslides

all categories of gravity-related slope-failures events

| Rockfalls and Slides |

Solifluction and Creep

These different kinds of mass movements are arranged from slowest (left) to fastest (right).




landslide
caused by
poor road
construction |

debris
flow in
stream
channel

| rockfall

NATURAL FACTORS MAN-MADE FACTORS

Lithology

Steep slops Land use change
Strength of bedrock & soils Deforestation

Location of faults Construction
Geomorphology :Roads, buildings, dam
Steep mountains Slope gradient change
Heavy rain Overloading by embankments
Land cover Changing water content
Frost effects Changing vegetation cover
Weathering Shocks and Vibrations
Major natural disasters :through mining activity

:Earthquake Flood
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IMPACTS

Extent of impacts

Oshan landslide, Tehran, lran
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IMPACTS

socio-economic impacts e BT
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population

becoming , e oy P
fn northern Turkeyori 16th May.2019

homeless

4.8 million people affected

More than 18000 deaths

“Broken power, water
and gas pipes

burial of whole o
village communication lines

general transportation
destruction

infrastructure

destruction _ health system
tourism

mining

industry

o~
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IMPACTS

habitats
destruction

natural
environment
land-use

change
_ structural
making useless damage

farmlands, forests

loos of
vegetation

weakening the

rock masses
plants

animals

Azerbaijan TR
O




‘h ¥ Economic Cooperation
" Organization

Remnants of the
now-destroyed
Pacific mountain

Mountain Map of Asia
(world map blank.org, 2021)

S \.
v
The Alpine-Himalayan orogen stretches from Spain to New Zealand (after Lister et al., 2001).
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Global population density, 2015 (FAO)

Persons per square kilometre
3o
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Global Landslide Hazard Distribution

Source:

Dilley, Maxx, Robert S. Chen, Uwe Deichmann, Arthur L.

Lermer-Lam, and Margaret Amold. 2005. Natuml Disaster Copyright 2005 Intermational Bank for Reconstruction and
Hotguis A Global Risk Analysis Washington, D.C.: World Bank. Development,/The World Bank and Columbia University.
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Afghanistan
Azerbaijan
Kazakhstan
Kyrgyzstan
Pakistan
Tajikistan
Turkey
ARABIA

Turkmenistan

Uzbekistan
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= over 3 million people
= over 6 billion dollars worth of assets
= including more than 400 schools

& 300 health centers

are exposed to landslides

The world bank and GFDRR, 2017

‘— $2 billion

GDP VLR . $8.5 billion
--------------------------------------------------------------------------- - TURKMENISTAN
E—
Population 930400 peoplt.a.
tnnnnl 2 million people
Critical Facilities
(Healthcare, Education —————————— 8 3%
and Energy)
Roads — 650 million
.................. e e e e e e =
Private Buildings e $1 billion

Bécause the probability of landslide
otcurrence is very difficult
toestimate, this assessment
only provides hazard-exposure
information and no average annual

“losses. For more details, see the

e Methodology section.

The world bank and GFDRR, 2017

= 2010 i Zosg
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¢ Ab barak landslide, ® . ©
Possible failures in An old landslide UNOSAT, 2014 G“‘i‘ ”HM — {31 H'J' eonomc Coaperation
the future
y it { Afghanistan
2nd May 2014 | i
Ab barak village

; heavy subsequent rain
”Barrier Vit ; - devastating damage

2l o Vs | more than 2000 deaths
‘ blocked valley

a landslide dam and a barrier lake

M Landslide Prone Areas

Because the probability of landslide
occurrence is very difficult
toestimate, this assessment

only provides hazard-exposure
information and no average annual
losses. For more details, see the
Methodology section.




Orographic map of Azerbaijan, 2016

*Khara Zira s

Georgia

#’BILISI

Armenia

Azerbaijan
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Azerbaijan

Floods/Landslides 6 May 2003
k Source: OCHA Situation Report No. 1 Azerbaijan

Russia

Caspian

Azerbaijan

O Areas affected by Landslides

Q Areas affected by Floods




Economic Cooperation
Organization

Kazakhstan

1967 - 1990

major landslide and mudflow events only in the Almaty region

1991 - 2015

frequency of mudflows in the country has increased by 82%
(Third Biennial Report, 2017).

1921
Almaaty region
snow melt, subsequent rainfall
debris flow
500 deaths

mudflow in Almaty region of Kazakhstan
23 July 2015.
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c) Kara-Tarik landslide 2003

Kyrgyzstan

S AT
d) Kainama landslide 2004
rack observ

April 25; 2017 25 o May 11, 2017

The Kurbu-Tash landslide in Kyrgyzstan, 2017
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Pakistan

2005
Hattian Bai Landslide

Kashmir earthquake, magnitude 7.6

buried villages

blocked river

S | SUPERSTOCK
landslide dams Asset number: 1889-12430007

25500 deaths
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July 1949 i
Khait, (Tien Shan Mtns.)
Khait earthquake, magnitude 7.4 Tajikistan
245 million m3 affected
7200 deaths

7-13" May, 2021

many of the country’s districts
Floods in Khatlon

Over 12 mudflows and landslides
70 households homeless
22000 people affected
9 deaths
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16th May 2019
Aybasti in Ordu

northern Turkey

major rotational landslide

destroyed 53 buildings

SCAE Y 2000000

GENERAL DIRECTORATE OF DISASTER AFFAIRS

Landslide events, 1950-2005 e Ty o
privmerach _
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TURKMENISTAN

AFGHANISTAN

7th August 2002
The Village of Dasht

mudflow
destroyed facilities
(roads, bridges, electricity transmission systems)
destroyed 75 houses
501 people shelterless
24 deaths
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Uzbekistan

13t July 2021

in border regions
(between Uzbekistan and Kyrgyzstan)

] Mudflow
n 50 years i i 14 deaths
s
8300 landslide displacements % ) KAZAKHSTAN  ELEvATION:
S d
.. . (A 1000
65% snowmelt, precipitation and groundwater ARAL L %33’"
B 7 0
15-20% earthquakes KARAKALPAKIA
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ACHIEVEMENTS

creation of a basic databank
identification of landslide effective factors

for example:

access to landslide risks areas that overlap with important sites. such as; population centers or tourism hubs

identifying and determining sensitive and landslide prone areas
increase authorities awareness of danger zones

providing technical support to disaster reduction and prevention action

for example: providing a basis for the implementation of slope stabilization

conducting landslide hazard assessment

planning and funding in order to study and risk reduction in national & local level

‘
Q\,ﬁ
2 I~ Economic Cooperation
i )( Organization
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BASIC ACTIVITIES

Step 1. Preparing digital basic database

Step 2. Preparing basic thematic maps

Step 3. Estimating factor score coefficients

Step 4. Integration and modelling

Step 5. Zoning & Classifying

...........
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ing
correcting
revising

Eata gatheri_ng

Step 1. Preparing digital basic database

Step 2

processing organizing

stone & soil

units material evaluating storing
; 5
y \ Dip
| rivers Dip Direction N
"— Geological
rainage! .
) data L
Active .
N\ fault \ Structural = -
landslide . data e K
distribution R
Morphological * =+ ¢ o ProceSS
data a
[ seismic | | Disastersdata |
w as a trigger Y Y4 A
/ = revise
/ Average Weather
precipitation Climate

() snow
rainfall
Topographical . . ..........
. pographt . Landuse |
/ slop data - | ' land use data | - .
. _ slop N
Orientation angle changes vegetation
cover
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extracting layers extracting basic maps

Step 2. Preparing basic thematic maps

Step 3

appropriate scale

/ lithological map
‘5’7 fault map
slop map oro
slop orientation map vulnerability factors

Afr
[/

A"T climatology map

/"/7

land cover map

landslide density map

:_" digital elevation model
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Step 3. Estimating factor score coefficients

. Ministry of @
Indiey, Mine and Trade . .
Economic Cooperation
‘Gealagical Survey of Iran Organization
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I BASIC ACTIVITIES

Step 4. Inteqgrating and modelling

@ o
A

‘Gealogical Survey of Iran

Economic Cooperation
Organization
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Step 5. Zoning & Classifying

[ | stable
[ Relatively Stable

| Moderatly Stable
[ | Relatively Unstable

B unstable
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Step 1. Preparing digital basic database

Step 2. Preparing basic thematic maps

Step 3. Estimating factor score coefficients

Step 4. Integration and modelling

Step 5. Zoning & Classifying

Result
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TURKMENISTAP A
Landslide Hazard
- -
% Zonation
51
S Map of IRAN
Legend
Hazard zoning
[ \Very low . ‘
[ ] Low A
Moderate e — e 1
- High By: GeoHazard Group Of GSI

4500
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Thank you for your attention



