
Rishiraj Dutta

Asian Disaster Preparedness Center

Concepts of Climate Change and their 

Impacts



Learning Objectives

• Describe the science behind climate change;

• Identify sources of natural and human-induced climate 
change; and

• Describe the projected impacts of climate change. 

At the end of this module, participants will be able to 



Weather vs. Climate



The state of atmosphere

at a given time and place

measured in terms of

variables that include

temperature, precipitation,

cloudiness, humidity, air

pressure and wind.

Weather Climate

The long-term average

of conditions in the

atmosphere described

by statistics, such as

means and extremes



Climate Change

Climate Change is defined as

statistically significant variation in

either mean state of the climate or

in its variability, persisting for an

extended period (typically decades

or longer). Climate change may be

due to natural internal processes or

external forcing or to persistent

anthropogenic changes in the

composition of the atmosphere or in

land use (IPCC, 2001).

From AR5 (2014)



Climate Change (NOAA Definition)

Climate change is a long-term shift in the statistics of the weather

(including its averages).

For example, it could show up as a change in climate normals (expected

average values for temperature and precipitation) for a given place and

time of year, from one decade to the next



Why is the Climate Changing??

Climate change is a normal

part of the Earth’s natural

variability, which is related

to interactions among the

atmosphere, ocean, and

land, as well as changes in

the amount of solar

radiation reaching the

earth.

Natural Variability

US Environment Protection Agency



Human Induced Change

Greenhouse Gases

• Carbon dioxide (CO2) and water vapor (H2O), trap heat in the

atmosphere causing a greenhouse effects

• Burning of fossil fuels, like oil, coal, and natural gas is

adding CO2 to the atmosphere.

The AR4 of the Intergovernmental Panel on Climate Change (IPCC)

concludes, “that most of the observed increase in the globally averaged

temperature since the mid-20th century is very likely due to the observed

increase in anthropogenic greenhouse gas concentrations.”



Regional Temperatures



Regional Temperatures



Global Precipitation



Global Precipitation







Climate Variability & Climate Change



What is the Climate System?

Consists of five major components:

• The atmosphere

• The hydrosphere

• The cryosphere

• Land surface

• The biosphere

The climate system is

continually changing due

to the interactions

between the components

as well as external factors

such as volcanic eruptions

or solar variations and

human-induced factors

such as changes to the

atmosphere and changes

in land use. (WMO)



What is Climate Variability?

Variations in the mean state and other statistics of the climate

on all temporal and spatial scales, beyond individual weather

events.

• Deviations of climatic statistics over a given period of time (e.g. a month, season

or year) when compared to long-term statistics for the same calendar period;

• Variability may be due to natural internal processes within the climate system

(internal variability), or to variations in natural or anthropogenic external factors

(external variability).



What is the difference between Climate Variability 

and Climate Change?

Climate variability looks at changes that occur within smaller timeframes,

such as a month, a season or a year, and climate change considers

changes that occur over a longer period of time, typically over decades or

longer.

A key difference between climate variability and change is in persistence of

"anomalous” conditions - when events that used to be rare occur more

frequently, or vice-versa.

(WMO)



From IPCC Assessment Report 

(AR5) (2014)



Consequences of Climate Change



Present Consequences

Global climate change has already had observable effects on the

environment.

• Glaciers have shrunk, ice on rivers and lakes is breaking up earlier, plant

and animal ranges have shifted and trees are flowering sooner.

• Past predictions by scientists are now occurring: loss of sea ice,

accelerated sea level rise and longer, more intense heat waves.

(NASA Vital Signs of the Planet)



Future Consequences

• Change will continue through this century and beyond;

• Temperatures will continue to rise;

• Variations in crop growing season;

• Changes in precipitation patterns;

• More droughts and heat waves;

• Sea level will rise 1-4 feet by 2100.

(NASA Vital Signs of the Planet)



What Changes Climate



Landuse Changes



Volcanic Eruptions



Greenhouse Gas Emissions



Observations of Climate Change



CHANGES IN TEMPERATURE, SEA

LEVEL AND NORTHERN HEMISPHERE

SNOW COVER

Observed changes in (a) global average surface temperature, (b)

global average sea level from tide gauge (blue) and satellite (red)

data and (c) Northern Hemisphere snow cover for March-April.

All changes are relative to corresponding averages for the period

1961–1990. Smoothed curves represent decadal average values

while circles show yearly values. The shaded areas are the

uncertainty intervals estimated from a comprehensive analysis of

known uncertainties (a and b) and from the time series (c).

Direct Observations



From IPCC Assessment Report (AR5) (2014)



Mount Kilimanjaro

Credit: Jim Williams, NASA GSFC Scientific
Visualization Studio, Landsat 7 Science Team

Feb. 17, 1993

Feb. 21, 2000



Climate related Disasters on the Increase…

Original Data from the EM-DAT International Disaster Database





Bombay Extreme Rainfall on 26th July 2005  

(944 mm – 24 hrs.) 



15 – 19 May 2003 Flood event in Sri Lanka 



Climate Change’s Devastating Effects

Impacts of Climate Change

Climate Change and its Impacts_Videos/Climate Change Devastating Effects.mp4
Climate Change and its Impacts_Videos/The Impacts of Climate Change.mp4



