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PREFACE

Globally, repetitive disasters have been causing huge developmental losses. As far as
the Indian SulContinent is concernedf ranks second in the world for natural disasters
after China, which is mainly due to unplanned urbanisation and failure to address the issue
of climate change that pose a serious threat worldwidRecords show that disasters have
been increasing botmiterms of frequency and severity. Disasters are caused not only due
to natural hazards but also through the human interference with the environment, which
takes into account the potential risks for disasters and plans to reduce these disasters,
involvingeveryone and pvidingnot just help but hope.

Though hazards, natural or mamade, are common throughout the world, however,
their adverse impact on the land and society is not uniform. While on one hand, the
developing countries are worst affected inrte of fatality, the developed countries on
other hand observe tremendous property loss due to these catastrophes.

The Stateof Himachal Pradesh, which forms a part of the Navigstern Himalaya, is
environmentally fragile and ecologically vulnerableOccurence of natural hazards
emanating from the effects of climatological variations are a matter of immediate concern
to the state of Himachal Pradesh, as every year the state experiences the fury of nature in
various formdike cloudburst, flash floods, laslides, earthquake, snow avalanches and
droughts etc. The fragile ecology of the mountain state coupled with large variations in
physicclimatic conditions has rendered it vulnerable to vagaries of climate and natural
disasters.

Various forums at the Nainal, State and local levels need to be addressed for
training, research and capacity building for an effective disaster management strategy.
These training modules for capacity building should cut across all the sectors accentuating
the critical subjectareas, so that planning and response are commonly addressed in a
coordinated multidisciplinary manner. The recent paradigm shift from erstwhile relief
centric response to a proactive prevention, mitigation and preparedness will help us
minimising loss offe, livelihood and property.

In order to further strengthen the preparedness level, the Government of Himachal
Pradesh conducted a Training Needs Assessment workshop for the various stakeholders
with the technical assistance of National Institute of Disaster Management (NIDM),
(Ministry of Home Affairs) Gol, New Delhi. The outcome of the workshop helped us in
assessing the capacity available with other departments to combat the threat due to natural
disasters in the state and based on the feedback, the training needs of various dtisho
have been derived, which will help in having need based trainings than the general one. |
hope this document would be useful for all the departments in knowing their broad needs
so that sector specific capacity building could be generated in the 8tairder to face any
eventuality in time to come.

(Sudipto RoyJAS)
Additional Chief Secretar{Env.,S&T)to the
Government of Himachal Pradesh
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TRAINING NEEDS ASSESSMENT OF STAKEHOLDERS IN DISAST

MANAGEMENT IN THE STATE OF HIMACHAL PRADESH

1. GENERAL PROFILE OF THE STATE

Himachal Pradesh a small hilly state forms a part of the Northwestern Himalaya which
are the youngest mountain chains in the world are still active and in the building phase. The
environmentally fragile and ecologically vulnerable Himalayan part hasreddhe state
highly vulnerable and sensitive from the natural disaster point of view. Physiographically the
state has been divided into three broad units viz. Lower or Outer Himalaya, Middle Himalaya
and the Higher or Great Himalaya (Fidl) and each nit is susceptible to different types of
hazards depending upon the lithological, soils and local climatic variations. Himachal
Pradesh formed as a Union Territory in 1948, after amalgamation of 31 erstwhile princely
states and attained full statehood on52 January 1971. Administratively the State
comprises of 12 Districts, 75 Tehsils and 34-Belisil with a total geographical area of
55,673 km. The State also shows considerable variations in the distribution of rainfall and
temperature due to the varyig aspects and altitudes. Precipitation declines from west to
east and south to north. The average annual rainfall is about 1111mm, varying from about
450 mm in Lahaul & Spiti to over 3400 mm in Dharamshala, the district headquarter of
Kangra. About 70% @irecipitation is received from July to September. Winter precipitation

in the form of snow is received at elevation above 1800 m.
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Fig.1.1: Physiographic Map of Himachal Pradesh
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2. DISASTERA NATIONAL SCANERIO

The whole of the Indian subcontinent is septible to natural disasters of various kinds.
LG A& &l AR (2 0 Sprome2ahh R H5%Yd thé lanB Munerable $oNJ
earthquakes, 8% to cyclones and 5% to floods (Fig 2.1). In fact, the records over the years
indicate that disasters have beeon the increase both in terms of frequency and severity.
Consequently there is worldwide escalation in the damages and losses attributable to
natural hazards. Though the nature and type of disasters are more or less same throughout
the world, yet the magitude and intensity of the impact on the society is not the same
everywhere. It is the interaction of human activity and natural processes that determine the
impact on each other. The poor section of the society in developing countries is particularly

vulnerable to natural disasters. The high vulnerability of such area is due to the lack of

resources to avoid and deal with hazards.
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3. OVERVIEW OF DISASTERS

Before Independence, droughts and faminegre the biggest Kkillers in India. The
situation stand somewhat altered today, wherein it is combination of factors like increased
irrigation development, improved water management and food security measures have
reduced the deaths caused by droughts amdnines considerably. Floods, cyclones, and
earthquakes, dominate (98%) the reported injuries, with ever increasing in the last ten
years. The period from 1973 to 1997 has been associated with a large number of
earthquakes in Asia that have a relatively higjury-to-death ratio. Floods droughts,
cyclones, earthquakes, landslides and avalanches are some of the major natural disasters
that repeatedly and increasingly affect India. The fast pace of growth and expansion without
comprehensive understanding orgparedness has brought forth a range of issues that seek
urgent attention at all levels. In the absence of such measures, the growing numbers in our
population are at risk of prospective hazards such as air accidents, rail accidents, road
accidents, boatapsizing, building collapse, electric fires, festival related disasters, oil spills,
serial bomb blasts, and fires. The safeguards within the existing system are limited and the

risk involved is high.

4. DISASTER PROFILE OF THE STATE

Mountain areas are eggially vulnerable to natural disasters where development over
the years has further accentuated the problem by upsetting the natural balance of various
physical processes operating in the mountain -egetem. The increase pressure on the
mountain environnent has contributed in some measure to environmental problems such
as landslides, land subsidence, removal of vegetation and soil erosion. According to one
estimate, about 58.36% of the land is subjected to intense soil erosion, majority of which is
located in the Himalaya.The State of Himachal Pradesh, which forms part of the
Northwestern Himalaya, is environmentally fragile and ecologically vulnerable. Geologically
the Himalaya is considered to be the youngest mountain chains in the world and is still in
the building phase. Natural hazards are matter of immediate concern to the State of
Himachal Pradesh, as every year the State experiences fury of nature in various forms like
earthquakes, landslides, cloud bursts, flash floods, snow avalanches and draighfhe

fragile ecology of the mountain state coupled with large variations in phgisitatic
13



conditions has rendered it vulnerable to the vagaries of nature. The incidence of cloudbursts

in the last few years has baffled both the meteorologist and toenmon man equally.

Notwithstanding, the continuous efforts made by the Government to cope with natural

hazards through relief and rehabilitation measures, landslides and snow avalanches

continue to inflict widespread harm and damage to human life as alproperty. The
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or other acts of nature. In the circumstances, the Government has to divert the already

scarce resources of the state for relief and rehabilitatineasures as opposed to long term

development.

The state of Himachal Pradesh as a whole is vulnerable to different kinds of disasters,

natural as well as man made in the nature. Some of the identified hazards or prognostic

hazards in Himachal Pradesh asumder:

DISASTERS
ﬂ | ﬂ H
\Y
Geologically Water & Climate Chemical, Accident Biologically
Related Related Industrial & Related Related
Disasters Disasters Nuclear Related Disasters Disasters
Disasters
Earthquakes, Floods, Chemical & Road, Rail and Biological
Landslides, Droughts, Industrial other Disasters,
Mudflows, Sea Cyclones, Disasters, Transportation Epidemics,
Erosion, Dam Tornadoes, Forest Fires, accidents Cattle
Bursts & Dam Hurricanes, Oil Spill Fires, including Epidemics
Failures Cloud burst, Mine Fires & Waterways(Bo
Snow Mine Flooding, at Capsizing),
Avalanches, Nuclear Major Building
Heat & Cold Disasters Collapse,
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5.0 SOME OF THE PROMINENT NATBRZARDSEN THE STATE:
5.1 EARTHQUAKE HAZARDS:

From the seismicity point of view, the state of Himachal Pradesh is considered to be very
sensitive as it falls in Zone V and IV as per the Seismic Map of IndalfFipne V avers

the areas which are liable to seismic intensity 1X and above in Modified Mercalli Scale
(MMS) and is most severe seismic zone referred to as the Very High Damage Risk Zone. Zone
IV covers the areas which are liable to seismic intensity VIII and sromd in severity to

zone V. It is also seen that according to the Seismic Map of India, five districts viz. Chamba
(53.2%, Hamirpur(90.9%),Kangra (98.6%), Kullu (53.1%) and Mandi (97.4%) have 53 to 98.6
percent of the area liable to severest designatensity of MSK IX or more, the remaining

area of these districts being liable to the next severe intensity VIIl. Two districts, Bilaspur
(25.3%) and Una (37.0%) also have a substantial area in MSK 1X and the rest in MSK VIII. The
remaining districts Shita, Lahaul & Spiti, Sirmour, Kinnuar, and Solan are liable to intensity

VIl (Tablés.2). The housing pattern in the State and its vulnerability based on the housing

censusof 2001 isas per Tabl&.2.
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Fig 5.1: Seismic Zonation Map of India
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Table5.1: Districts with Seismic Intensities
Sr.No. | Name of District Seismic Zones | Intensity MSK| MSK VIII % ares
IX or more %
Area
1 Kangra V/IV 98.6 1.4
2 Mandi VIV 97.4 2.6
3 Hamirpur V/IV 90.9 9.1
4 Chamba I\, 63.2 36.8
5 Kullu VIV 53.1 46.9
6 Una VIV 37.0 63.0
7 Bilaspur VIV 25.3 74.7
8 Solan \I\Y 2.4 97.6
9 Lahaul & Spiti VIV 11 98.9
10 Kinnaur VIV 100
11 Shimla VIV --- 100
12 Sirmour VIV 100
Source : Vulnerability Atlas of Himachal Pradesh

Table 5.2Distribution of Houses by Predominant materials of Roof and Wall
and Level of Damage of Risk

Wall/Roof Area Census Houses as per 2001 Level of Risk Under
No. of Houses | %age \% v
Area in %
Himachal Pradesh 44.2 55.8
WALL
Al-Mud & | Rural 640,847 26.6
Unburnt  Brick
wall Urban 20,946 0.9
Total 661,793 275 VH H
A2-Stone Wall | Rural 982,235 40.8
Urban 30.368 13
Total 1,012,603 42.1 VH H
Total CategoryA 1,674,396 69.5
B-Burnt Bricks| Rural 455,886 18.9
Wall Urban 168,730 7.0
Total 624,616 25.9 H M
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Total CategoryB 624,616 25.9
CZXConcrete Rural 10,230 0.4
Wall

Urban 8,193 0.3

Total 18,423 0.7 M L
C2Wood Wall | Rural 43,416 1.8

Urban 5,218 0.2

Total 48,634 2.0 M L
Total CategoryC 67,057 2.8
X-Other Rural 35,725 15
Material

Urban 7,128 0.3

Total 42,853 1.8 M VL
Total Categoryx 42,853 1.8
TOTAL BUILDINGS 2,408,922
ROOF
RZXLight Weight| Rural 534,297 22.2

Urban 64,512 2.7

Total 598.809 24.9 M M
R2Heavy Rural 1,076,451 44.7
Weight Urban 22,355 0.9
Slopping Roof | Total 1,098,806 45.6 H M
R3Flat Roof Rural 557,591 231

Urban 153,716 6.4

Total 711,307 29.5 Damage Risk as per that for th

Wall supporting it

TOTAL BUILDINGS 2,408,922

Source: Vulnerability Atlas of India 2006
Housing Category: Wall Types
CategorycA: Buildings in fieladstone, rural structure, unburnt brick houses, clay
houses.

CategorycB: Ordinary brick building, buildings of the large blockr&fabricated
type, half timbered structures, building in natural hewn stone.

CategoryC: Reinforced building, well built wooden structures

CategoryX: Other material not covered in A.B.C. These are generally light
Housing Category: Roof Types
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CategorycR1 Light Weight (grass, Thatch,Bamboo,Wood, Mud,Plastic,Polythene,
Gl Metal, Asbestos Sheets, Other Materials).

CategorycR2:Heavy Weight (Tiles, Slate)

CategorycR3Flat Roof (brick, Stone, Concrete)

EQ Zone V: Very High Damage R@ke (MSK >1X)
EQ Zone IV: High Damage Riske(MSK VIII)

Level of Risk: \AMery High, FHigh, MModerate, L-Low, VEVery Low

From the perusal of Seismic Zoning Map of Himachal Pradesh, it is seen that
about 32% of the total area is prone to the severest seismic risks as it falls in Very High
Damage Risk Zone, ZongRig5.2). The state was subjected in 1905 to one of the most
giant earthquakes of the recorded seismic history of India having a magnitude of 8.0 on
Richter Scale in which 20,000 people lost their livé3, 000 animals perished and
approximately one lakh buildings were collapstte towns of Kangra, Dharmshala,catie
nearby areas were razed to the ground and no Government functionary was left alive to
report the happening to the higher authorities. The earthquake shock was felt over an area
of more than 416000 sg.km. in and around the present Himachal PradestaxAnum
intensity X on Rossiforel Mercalli Scale, was observed in the epicentral area, which, when
interpreted on the new current Modified Mercalli Scale would be between X and XI. Besides,
during the last century, the state has been shaken by a numbemiafo as well as macro
earthquakes. A number of damaging earthquakes has struck the state and the adjoining
parts of Punjab, U.P. and J& K. Some of the prominent earthquakes that rocked the state are
Kinnaur earthquake 1975 (M=6.7) in which 60 people tbsir lives and Dharamshala
earthquake 1986 (M5.7) (Tabte3). Besides these major earthquakes, the state has been
rocked by about 250 earthquakes with magnitude 4.0 and 62 earthquakes with magnitude
more than 5.0. Some of the major devastating earthqusaketh magnitude more 4.0 on

Richter Scale that had rocked the state during the last century are given in Annexure 1.
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Figbh. 2: Districts with different Seismic Zones in H.P.

TABLES.3: EARTHQUAKES HAVING MAGNITUDE 6 OR MORE ON RICHTER SCALE IN
HIMACHAIPRADESH DURING THE LAST 200 YEARS

1 1905 4 4 8.0 32w y Qn | Karari Dal(Distt.Kangra
76°M p Qn |

2 1906 2 28 7.0 3270 Qn| Near
7°nnQn Karshing(Distt.Kullu)

3 1945 06 22 6.5 3% c Qn)]  Minu(Chmaba Distt.)
75°p nQn|

4 1947 7 10 6.2 3% cQn Minu (Chmaba Distt.)
75°p nQn|

5 1951 09 22 6.4 32 36 East of Dhan Kanda
76 30 ,District Chamba

6 1975 1 19 6.7 3% c QH Distt.Kinnaur
780 mQn |

(Source: India Meteorological Department Statistics).
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51.1 Damaging Earthquakes in H.P.

Some ofthe damaging earthquakes in Himachal Pradesh which have history of

damage in the State are as under:

Kangra Earthquake (1905)

Location - 32°15" N, 76°15" E

Date - 4™ April, 1905

Time - 06 hrs 20 min., Indian Standard Time
Magnitude ¢ 8.0 Richter Scale

Intensity (max.) ¢ X on MM Intensity Scale

Causalities ¢ 20000 persons

Kangra was then in Distt. Lahore. No government functioning was left alive even to re
Area Shaken 416000 sq.km

The Dharamsala Township suffergelvere damage amounting to total destruction at ma
places and casualties reached very high figure. The military and civil staff was redu
about onehalf due to large number of deaths. At Forsythganj Bazar, buildings

constructed of surdried biicks especially in the lower storeys and partly of wood mostl
the upper storeys and verandahs. All shops to the east of the road were ruined while ¢
west many of them survived total collapse. Mcleodganj Bazar was leveled to the g
with no building standing even partially. Same was the situation at Katwali Bazar. At K
the devastation was total. Not a single house was standing. The horror of the 3
calamity was beyond imagination. There was no one left alive for directing re
operations. All the subordinate officials were killed.

(Source: Kangra Memoire GSI Publication)
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Kinnaur Earthquake (1975)

Location - 31°90° N, 78°50" E

Date - 19t January, 1975

Time - 08 h 12 m 9 s, Indian Standard Time
Magnitude Z 5.8 Richter Scale

Intensity (max.) Z VIII on MM Intensity Scale

Causalities - 60 persons and several hundred injured.

The epicentral distance was about 25 km &m Kinnaur town. Sixtypeople died in
this catastrophic event Nearly 2000 dwellings are reported to have suffered
heavy damage. Recent random rubble masonry and dressed stone masoi
construction suffered extensive damage. Heavy flat roofs suffered greater damag
Buildings constructed in hollow concrete blocks or dressed stonenasonry in
cementmortar developed small cracks in walls. Light structures made o
corrugated iron sheets nailed to timber frames and arches did not suffer an
damage. The temples (monasteries) and monuments also suffered badly.

Source: Different Reportst Publications

Dharamshala Earthquake (1986)

Location - 32°10° N, 76°30" E

Date - 26t April, 1986

Time - 13 h 5 min. 17s, Indian Standard Time
Magnitude Z 5.7 Richter Scale

Intensity (max.) Z VII+ on MM Intensity Scale

Financial Loss Z 65 crores

The epicentre of this earthquake was very close to that of 1905 earthquake. Th
focal depth was shallow, about 10km. Most significant damage, requirin
reconstruction of houses, was to adobe and stone house in the villagesane
Dharmshala, such as Narghota, Naddi, Kaned, Sukar and Khanyara. The maxin
Modified Mercalli intensities in this earthquake was VH

Source: Dfferent Reports & Publications
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5.1.2  Projected Damaginécenario in Himachal Pradesh

Asper2yS 2F KeLRUOKSOGAOFt &GdzRASAZ OF NNARSR 2 dz
data of 1991 by Prof. A.Arya, Former National seismic Advisor and Professor Emiratus, IIT

Roorkee, envisage that

A HYPOTHIETICAL REPEAT OF THE B0 KANGRA EARTHQWBKE OF 1905
IN 1991, GAVE THE FOLLOWING LOSS SCENARIO

If all the houses were without earthquake resistant features: -

Totally collapsed Houses 1,36000
Destroyed with Partial Collapse 2,63000
Deep Large Cracks 9,16000
With Small Cracks 3,58000

The estimated loss of human lives is a staggering figure @&5,000 or more.
Economic losses may mount t&ks. 5,000 Crores (1995 prices) besides amount
spent on relief and temporary sheltering.

If on the other hand all buildings were built with earthquake resisting
features in kutcha as well as pucca houses, the damage scenario will changg
as;

Total collapsed houses 8300
Destroyed with partial collapse  9,5000
Deep large cracks 3,12,400
Economic loss 1960 crore

5.2 LANDSLIDES HAZARDS IN HIMACHAL PRADESH

The hills and mountains of Himachal Pradesh are liable to suffer landslides during
monsoons and also in high intensity earthquakes. The vulnerability of the geologically young
and not so stable steep slopes in various Himalayan ranges, has been increasing at a rapid
rate in the recent decade due to inappropriate human activity like deftation, road

cutting, terracing and changes in agriculture crops requiring more intense watering etc.

As in other parts of Himalayas, the landslide activity in Himachal Pradesh can also be
visualized in three distinct zones based on their charactesisligpending upon altitude,
geology and topography is as per Tall& and some of the important landslides in

Himachal Pradesh are as per Tadhke
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Table5.4: Landslide Distribution in Himachal Himalaya

Himalayan Zone

Characteristics

Prone to

HigherHimalaya

High relief

typical
steep

alpine
slopes

devoid of vegetation ang
valleys are covered by glac
and periglacial deposits

zone 0] Least inhabited part of thg
glaciations characterized K Himalaya so mass moveme

mountairl phenomena are nb of

generall common concern.

Lesser Himalaya

This zone
natural vegetation.
of  fluvial

erosion  and
weathering processes.

Medium relief zone consist Most inhabited, facing thg
mainly of sedimentary rocky problem of ecological an
is covered K environment imbalances due

High rat({ to anthropogenic factors.

Outer Himalaya Low

lying hill

Tertiary  rocks
sandstone,
and clays. These
main barrier to low
winds so receive
rainfall.

siltstone, sha

ranges ¢ Most inhabited part prone tg
Shiwalik sediments of soj large scale mass movemer

such g cloud bursts and landslides.

ranges ¢
monsoor
maximur

Source : WIHG Reports

Table 55: The important slides in Himachal Pradesh

Sr.No. Landslide Area History of Damage

1 Maling (1968). This slide damaged 1 Km XA and is
still active.

2 Kinnaur (Dec.1982) This occurred at Sholding nala
collapsing 3 bridges and 1.5 of rg
was vanished.

3 Jhakri (March 1989) At Nathpa about 500 m of road was
damaged due to this slide and is still
active

4 Luggarbhaton 12 Sept.1995 65 (39 as per official record) were
buried alive during the slide

5 Prominent slides in Beas valley &

at Marhi, Bhang, Chhyal, ar
Mandu in upper catchment of th
Beas river

Source : WIHG Reports
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The devastating landslides iH.P. need more intensive scientific studies and
engineeringpbio-engineeringmeasures focused on the problem of landslides. As per the first
step, it will be necessary to prepare zoning maps of landslides and rock fall prone areas
through geological and getechnical studies. The landslide prone areas should avoided
while locating new settlement or buildings, and those, which are already occupied, should

either be resettled or protective measures undertaken based on expert advice.

Based on the BMTPC Atlam Landslides, Lahaul & Spiti District occupies
maximum area of 13591 sqg.km. which is liable to landslides, where as Kinnaur (6322 sq.km)
and Chamba (6370 sg.km.) has the total area which is prone for landslides in the district.
Una being in Shiwalik systeoccupies about 1500 sq.km. of arkable for landslides.(Table
5.6)

Table5.6 District-wise Landslide Prone Areas of Himachal Pradesh
District Sever to very | High Moderate to Unlikely Total Area

High Low

(59.Km.)

Bilaspur 216 842 83 1 1142
Chamba 2120 3829 351 70 6370
Hamirpur 0 851 204 45 1100
Kangra 123 3698 1233 557 5611
Kinnaur 868 4956 498 0 6322
Kullu 1820 3512 65 3 5401
Lahaul & Spiti | 127 11637 1825 2 13591
Mandi 968 1978 826 98 3870
Shimla 893 3345 767 14 5019
Sirmaur 95 1805 614 228 2742
Solan 556 1118 157 79 1910
Una 2 678 517 311 1508

Source: Landslide Hazard Zonation Atlas of India, BMTPC
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