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Loss events worldwide 2014
10 deadliest events
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Loss events worldwide 2014
Geographical overview

Winter damage 2
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Hydrological events
(Flood, mass movement)

Climatological events
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Mountains

Mountains form one of the most important biegeographical
resource zones of the world. ’
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within mountain regions. A further 40 per cent live adjacent or very
close to mountain areas and are benefited from mountain resources

in more than one ways. Y,

Over half the global population depends on mountain environments
for a wide range of goods and services including for water, food,
hydro-electricity, timber, biodiversity maintenance and mineral
resources.
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The Himalayan Regic

17 % of global Area: 4.3 million sq
Mountain Area km (Approx.)

Himalaya, youngest  Most populated
and the highest mountain systems
mountain range In the world
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The Himalayan Region

Eight Countries

Nine large Asian river

systems
wAFGHANISTAN w The Indus
w BANGLADESH w Ganges
wBHUTAN w Brahmaputra
w CHINA w Irrawaddy
wINDIA w Salween
w MYANMAR w Mekong
wNEPAL w Tarim
w PAKISTAN w Yangtse

w YellowRiver

1.5 Billion People depend on Himalaya for Water, Food and Energy



THE HIMALAYAN ECOSYSTEM

~

COMPLEX and FRAGILE]
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SENSITIVE TO CLIMATE CH}NGE

N

PERSISTENT POVERTY

RICH IN NATURAL RESOURCES

BIOLOGICAL DIVERSITY

SOCIECULTURAL & ETHNIC
DIVERSITY

PREDOMINANT SOURCE OF
FRESH WATER




Challenges for Sustaining Himalayan

Ecosystem

(i Papulation Growth
U Persistent Poverty
U Natural Resource Degradation

1 U Climate €hange: ‘Is increasing the frequency @i,
disasters. e =S o

-U Melting Glaciers o
U Geology is ridden with numerous fault lines

U Increasing Disaster Risks: vulnerable to natural
disasters such as cloudbursts, landslides, flash
floods, glacial lake outbursts and earthquakes.
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FACTORS RESPONSIBLE FOR INCREASING THE VULNERA
HIMALAYAN COMMUNITIES

R

PHYSICAL |SO LATIC ¢ The Himalayan communities are vulnerable duglgsical isolationthe

scattered settlement patterns, and the harsh climatic conditions.

|

DEVELOPMENT OF wThedevelopment of infrastructuréor health, education, safe drinking
T water and sanitation is often overlooked due to the high construction

IN FRASTRUCTU 545 costs and the physical distances and the nature of terrain involved.

o

R

W wThedifficult availability of land areaften compels for building any housg »*

-~

OF LAN D or roads on vulnerable locations.

LACK OF EARTHQUA

rsThe remotely located communities totalck access to earthquake
WI resistant building technologiesnd construction materials.
TECHNOLOGIES

POOR
CO MM U N |CAT| ON wBecause of th@oor communication technologyhe communities remain

cut-off from the rest of the world.
TECHNOLOGY




Kedarnathfloods

A June 2013
A Death Toll : 6000 (Approx)




Srinagar floods

A Sept 2014
A Death Toll : 600 (A prox)




Earthquakes
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Earthquake events of magnitude more than 3



Nepal Earthquake

A 25" April 2015
A Death Toll : 8000 (Approx)




Landslides




Disaster Management Cycle

(NDMA 2016)



PLANNING PROCESS FOK

- DISASTER MANAGEMENT IN
Vulnerability HIMALAYAN MICRREGION
Analysis
Secondary Data

Primary Data from Field Studies
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Tehri Garhwal
District



[z ® Points
Labels of Vilage_Area

Administrative Sub -divisi

40 KshetraPanchayats
103 GramPanchayats
213 Villages

17 Market towns.
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17 market Towns
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Settlement Pattern

Organic village form following contours and physiographic features

Aerial view of village Kharsad of
Narendranagar block



House Form

O Laaty Space I wide

Figure C Figme D

& Fromt elevation of a typical single storied house, B: Cross section of a typical single storied house,

Typical single storied house in Malas Typmal smgle storied house 1n Taml}’af C: Plan of a typical single storied house, D: Detail at W

Single Storied Houses

Figure &

LM ot

Typical double storied house in Maroda Typical double storied house mn Guriyali

A& Fromt elevation of a typical double storied house, B : Cross section of a typical double storied house,

C: Ground floor plan of & typical double storied house, D First floor plan of & typical double storied house

Double Storied Houses



Building Components

Walling Material

Earth walls

Roofing Material

Stone in mud
(single story / double storied)

Slate

RCC

Stone in cement
(single story / double storied)

Others
(thatch, timber, CGlI)

Brick / Concrete block

Composite

Composite  (Stone and Brick)

Composite  (timber and stone)




Random rubble stone masonry in
Narendranagamblock

Clay Brick and Concrete Block
Masonry Walls

4l {c) Brick
s construction on
stilts near Byasi

Random rubble stone masonry
with cement plaster



Roof Constructions

e

Slat oo huse in

_ _ Thatch Roof of a house in
village Tamiyar Village Pokhri

Mixed Roofs in village RCC Roofs o rdentlaluilding at
Pasar Tapowan

Factors discussed for all types of Roofs,

Aositive Aspects or Strengths; Common Defects Observed; Performance during past earthquakes



Composite Constructions




Damage to random rubble stone
masonry DuringChamoli

Earthquake
Damage to random
rubble stone masonry
(a) Collapseof slate and stone masonry at Anjarduring Gujarat
wall with poorlydesignedRC&onstruction Earthquake 2001

(a) Damaged unreinforced brick

masonry wall in Muzaffarabad

(b) Collapseof typical stone and slate
wall with slate roof

PERFORMANCE IN PREVIOUS
EARTHQUAKES

(b) Little Damaged concrete block masonry
constructed over stone and slate masonry
wall during Chamoli Earthquake
Source: Jain et @l (1999)



Other Factors affecting
Vulnerability

M

Almproper stilt construction on the
slopes’, PR T

ADangerous locations

AAbsence of proper joints in

composite constructions breaking the . _
integrity of structure A Construction qf upper story on
weak lower stories



Landslide Vulnerability

LEGEND

Landslide Prone
Settlements

B Towns

Landslide H d 1

Sangelde | azal Landslide prone
= i settlements of
B Moderate Narendranagal’
O Low

O “ery Low bIOCk
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A National Highww ay

A Other District Road
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Villages No. of Market Towns Total Pop | % Population

Number | Population | Number Population

65 15787 2 2345 18132| 17.59%




Legend

e \ 2% Hazard Category

% rellle, . i 1 Very Low
> ‘b’ .\-“’4 5. ~Cﬂo:l\-o' Maohoday
- .

< Low
Moderate
High
Devere

Number of road stretches under
different landslidehazardzones

Landslide Hazard | National / State Other District | Fair Weather | Rural roads
Zone Highways Roads Roads

Very Low 4 1 2 1

Low 3 2 3 1

Moderate 10 3 2 2

High 3 2 3 0

Very High 1 2 1 0




Landslides after Rains in Study Area
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des after Rains

Landsl

D
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V

View at C

View at E



s-’

- / )
2 \ g LEGEND
Vulnerability due & . 5
; K.:('I'm(l ) """. ‘ ’, @ Settement_Prone_To_Flash_Floods
1 1 1 . a ¥ Block_Boundar
e0s alal Pen; / = ¥
to River Proximity \ m '___..u e oy AN
.\ ¢ Towns
. g - = Roads by Categor
ks HM" el 3% Numo:u Highw:/
YKandchak i (‘;li'él‘:‘:(- : /V Other District Road
ﬁ)lmi'g{ :]. - 2 \' s/ Fairw eather Road
AT Ja) o 5 i P 2 y s« Fairw eather Rural Road
.’ L :‘y:\ld .- ol 5 .’ ,'J”- g /\/Munalﬂoad
7 ¥ hivpuri -, F ,.’
W § NoGyar S /
) |3
Ry L‘j N o el
f OU 4
. LR Y
Sil ‘\ 2 t\; 12 15
ngs;m K.lomete;'s . .
Settlements of prone to flash floods due to landslides after earthquakes
Villages No. of Market Towns Total Pop | % Population

Number Population

Number Population

11

2103

6 7945 10048 9.75




Hypothetical Earthquake

Magnitude 75 N
0.325 emJfsec™
0. 365 cm f sec”

0.4]1 an fsec”

78°30°

0.309 cm f sec”
0.289 em f sec”
0.249 cm f sec”

The close proximity of three mega
thrusts in Narendranagar block coupled
with the fact that the river Ganga winds
In a sinusoidal manner in this area plus
the presence of more than 270 micro
earthquake epicenters (EQ 86-2, EQ
87-16) in the time frame of 5 years
indicates that tectonic stresses are
building up in this area.

This could be a possible location of a
medium to large sized earthquake in the
future.

The point of inflexion of the Ganga
River, which coincided with the micro
zone D3, seems to be the candidate
area for an earthquake scenario.

A hypothetical epicenter is considered
near Tapowan at 300 0800 Nand 780
20800 EDestructive earthquakes in the
lower Himalayas are in the magnitude
range 6 1 8. Earthquake hazards in any
region are best estimated by peak
accelerations. These were computed
(McGuire 1977) for earthquakes of
magnitude 7.0 and 7.5 for different hypo
central distances, to cover the entire
Narendranagar block



Hypo -central Peak accelerations Area Length of Axis (km)
distance (cm/sec ?2) (Sq.
(km) Km)
Mag 7.0 [Mag 7.5 Long AXxis Short Axis
20 0.309 0.410 1257 50 20
25 0.269 0.365 1964 66 28
30 0.249 0.325 2828 82 36

The peak accelerations expected in seismic zone IV, on which
Narendranagar block lies are 0.25 cm/sec?

This implies that in Narendranagar block earthquake damage can be
expected to be much higher than what is expected as per the seismic zoning
map of India.




Earthquake

Recorded PGA

Relation of O

Intensities with PGA

bserved

in Field

Damage Observations

T

Intensity

1

Use of Appropriate
Intensity Scale

Methodologyfollowed to determine Intensity
of an Earthquake

Earthquake

l

Computed PGA —

Use of Appropriate
Intensity Scale

'

Intensity

q

1

N\

Damage estimation in
Field

Relation of Intensities

with PGA

Methodology adopted to estimate the
destruction caused by earthquake



Intensities of Villages
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rcentage of severely

maged buildings (G4 and
) to total buildings

Range(%) Numberof Namesof Markettowns Pe
villages da
Oto 10 16 Byasi, Kaudiyala,Muni-ki-reti, Gular G5
10to 20 54 Jajal,Khadi, Gaja,Chaka
20to0 30 35 Narendranagampuadhar,Agrakhal, Fakot, Hindolakhal,
Gheradhar,
BedadharPawvki-devi, Kunjapuri
30to 40 35 Nil
40to 50 15 Nil
50to 60 41 Nil
> 60 17 Nil




