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Hazard

A dangerous phenomenon, substance, human activity or condition 
that may cause loss of life, injury or other health impacts, property 
damage, loss of livelihoods and services, social and economic 
disruption, or environmental damage.

Fast-onset or slow onset

Natural or human-induced

Talk in terms of frequency and intensity



Geological
(Land based)



Earthquake

An earthquake is what happens when two blocks 
of the earth suddenly slip past one another. The 
surface where they slip is called the fault or fault 
plane. The location below the earth’s surface 
where the earthquake starts is called the 
hypocenter, and the location directly above it on 
the surface of the earth is called the epicenter.

Foreshocks – Smaller earthquakes that happen 
in the same place as the larger earthquake that 
follows. 

Mainshock – Largest, main earthquake is called 
the mainshock. 

Aftershocks – Smaller earthquakes that occur 
afterwards in the same place as the mainshock. 
Aftershocks can continue for weeks, months, and 
even years after the mainshock! Source: USGS



Earthquake

Source: USGS



Earthquake

Source: USGS



Earthquake



Earthquake

Source: USGS



Landslide

Landslide occur when masses of rock, earth, or debris move down a 
slope. They may be very small or very large, and they can move at slow 
to very high speeds. Many occur at the same place since prehistoric 
times. New ones may be triggered by:

Natural causes such as:
- Groundwater pressure acting to destabilize the slope
- Loss or absence of vertical vegetative structure, soil nutrients, etc.
- Erosion of a slope
- Earthquake, or liquefaction due to earthquake
- Volcanic eruptions

Human activities such as:
- Deforestation, cultivation and construction which destabilize a slope
- Vibration from machinery or traffic
- Blasting
- Earthwork which brings new loads on existing slope or change the amount of 
water that gets into the soil

Source: USGS
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Landslide

Source: USGS



Volcanic Eruption

A volcano is a mountain that opens 
downward to a reservoir of molten rock 
below the surface of the earth. Unlike most 
mountains, which are pushed from below, 
volcanoes are built up by an accumulation 
of their own eruptive products – lava, ash 
flows, and airborne ash and dust.

Volcanic eruptions are one of Earth's 
most dramatic and violent agents of 
change. Not only can powerful explosive 
eruptions drastically alter land and water 
for tens of kilometers around a volcano, 
but tiny liquid droplets of sulfuric acid 
erupted into the stratosphere can change 
our planet's climate temporarily. 

Source: USGS



Volcanic Eruption – Ring of fire

Source: USGS



Volcanic Eruption – Iceland April 2010



Tsunami

A Tsunami (Harbor Wave), also 
known as tidal wave, is a 
series of waves in a body of 
water caused by the 
displacement of a large volume 
of water, generally in an ocean 
or a large lake. 

Earthquakes, volcanic 
eruptions, and other 
underwater explosions, 
landslides, glacier calvings, 
meteorite impacts, and other 
disturbances above or below 
water all have the potential to 
generate a tsunami

Source: USGS



Hydrological
(Water based)



Coastal Erosion

Coastal erosion is the wearing away of land 
and the removal of beach or dune sediments 
by wave action, tidal currents, wave 
currents, drainage or high winds. Waves, 
generated by storms, wind, or fast moving 
motor craft, cause coastal erosion, which 
may take the form of long-term losses of 
sediment and rocks, or simply the temporary 
redistribution of coastal sediments

Coastal erosion is measured as the rate of 
change in the position or horizontal 
displacement of a shoreline over a period of 
time.

West Africa Coastline – 10/20m per year

Picture from UK: 40m in 9 years
Source: UK Met



Land Subsidence

Land subsidence occurs when large 
amounts of groundwater have been 
withdrawn from certain types of rocks, 
such as fine-grained sediments. 

The rock compacts because the water is 
partly responsible for holding the ground 
up. When the water is withdrawn, the 
rocks falls in on itself. 

You may not notice land subsidence too 
much because it can occur over large 
areas rather than in a small spot.

Picture: 9m in 50 years (18cm/year)

Source: USGS



Sinking cities

Jakarta among fastest sinking cities 13cm/year
Manila (10 cm/year) Ho Chi Minh City (8cm/year)
Shanghai: 2.8 m Tokyo: 5 m LA/Long Beach: 9 m
Bangkok: 1.6 m Tianjin: 2.63 m



Snow Avalanche

A snow avalanche is sliding 
snow or an ice mass that moves 
at high velocities. Natural and 
human induced snow 
avalanches most often result 
from structural weaknesses 
within the snow pack. The 
potential for a snow avalanche 
increases with significant 
temperature influences.



Expansive soil

Soils and soft rock that tend to swell or shrink because of 
changes in moisture content are commonly known as 
expansive soils. 



Meteorological
(Air based)



Extreme Heat

An Excessive Heat Warning is 
issued by the National Weather 
Service within 12 hours of the heat 
index reaching one of two criteria 
levels. 

In most areas, a warning will be issued 
if there is a heat index of 
At least 40.5°C for more than 3 
hours per day for 2 consecutive 
days, or 
If the heat index is greater than 
46°C for any period of time. 

Note that local offices, particularly 
those where excessive heat is less 
frequent or in areas with deserts or 
mountainous terrain, often have their 
own criteria. Source: Europe 

Heat wave 2006



Wild Fire

Wildfires are classified into 
three categories:
-A surface fire is the most 
common type and burns 
along the floor of a forest, 
moving slowly and killing or 
damaging trees
- A ground fire is usually 
started by lightning and burns 
on or below the forest floor
- A crown fire spreads rapidly 
by wind and moves quickly by 
jumping along the tops of 
trees.

Source: US Forest



Hydrometeorological



Flood

A flood is an overflow of water that 
submerges land which is usually dry

Floods can be slow or fast rising and 
generally develop over a period of 
days. They most often occur from 
large-scale weather systems 
generating prolonged rainfall and/or 
onshore winds

Floods are the most frequent and 
widespread disaster in many 
countries around the world.



Source: Harvard GSD
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Drought

Drought is an extended period when a 
region receives a deficiency in its water 
supply, whether atmospheric, surface or 
ground water. A drought can last for 
months or years, or may be declared 
after as few as 15 days. 

Droughts differ from other natural 
hazards:
-The onset and the end are difficult to 
determine because the effects 
accumulate slowly and may linger after 
the drought end
- The absence of a precise and 
universally accepted definition
- The spread of drought effect over a 
large geographic area Source: UK Met



Drought

Source: UK Met



Hurricane

A tropical cyclone is a rapidly 
rotating storm system 
characterized by a low-pressure 
center, strong winds and a 
spiral arrangement of 
thunderstorms that produce 
heavy rain. 

All hurricanes start as tropical 
waves that grow in intensity and 
size to tropical depression, 
which in turn grow to tropical 
storm. 

They can also be called 
hurricane, typhoon, tropical 
storm, cyclonic storm, or simply 
cyclone. Source: USGS



Hurricane

Source: USGS



Storm surge

Storm surges are storms that generate large waves on the coast that 
cause coastal flooding and erosions. 

They are generally associated with extra-tropical cyclones, severe winter 
low pressure systems, etc. Source: NOAA



Hurricane

Source: NOAA



Severe Winter Storm

A winter storm is an event in 
which the varieties of 
precipitation that are formed 
only occur at low 
temperatures, such as snow 
or sleet, or a rainstorm where 
ground temperatures are low 
enough to allow ice to form. 

In temperate continental 
climates, these storms are not 
necessarily restricted to the 
winter season, but may occur 
in the late autumn and early 
spring as well.

Source: NOAA



Thunderstorm

A thunderstorm, also known as an electrical 
storm, a lightning storm, or a 
thundershower, is a type of storm 
characterized by the presence of lightning and 
its acoustic effect known as thunder. 

Thunderstorms occur in association with a type 
of cloud known as a cumulonimbus. They are 
usually accompanied by strong winds, heavy 
rain and sometimes snow, sleet, hail, or, in 
contrast, no precipitation at all. 

Thunderstorms may line up in a series or 
rainband.

It is a myth that lightning never strikes twice in 
the same place. In fact, lightning will strike 
several times in the same place in the course 
of one discharge. Source: NOAA



Hailstorm

Hailstorms are an 
outgrowth of a severe 
thunderstorm in which balls 
or irregularly shaped lumps 
of ice greater than 2cm in 
diameter fall with rain.

Source: NOAA



Tornado

A tornado is a violently rotating column 
of air that is in contact with both the 
surface of the earth and a cumulonimbus 
cloud or, in rare cases, the base of a 
cumulus cloud. They are often referred to 
as twisters. Tornadoes come in many 
shapes and sizes, but they are typically in 
the form of a visible condensation funnel, 
whose narrow end touches the earth and 
is often encircled by a cloud of debris and 
dust.

Source: UK Met



Pandemics



Pandemics & Diseases

Flu (Spanish/Avian/Swine)

Covid/SARS

Ebola

Plague

Malaria

Smallpox



Others



Human induced

Fires

Hazardous Materials Incidents

Nuclear Accidents

Terrorism

Biological and Chemical Weapons



Session 2

Hazards – Definition and types

Geological – Earthquakes, Landslides, Volcanic Eruption, Tsunamis

Meteorological – Extreme Heat, Wildfires

Hydrological – Coastal Erosion, Land Subsidence, Snow Avalanches, 
Expansive soil

Hydro Meteorological – Floods, Drought, Hurricanes, Storm surges, 
Winter storms, Hail, Thunderstorm, Tornadoes

Pandemics – Flu (Spanish/Avian/Swine), Covid/SARS, Ebola, Plague, Malaria
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