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World Megatrend: Population Growth

According to the UN, world population projected to reach 9.8 
billion in 2050, and 11.2 billion in 2100. 

Photo source; Kathmandu post



Source: http://www.businessinsider.com/small-cities-population-growth-by-2050

By 2030, the world is projected to have 43 
Megacities with more than 10 million 
inhabitants, most of them in developing 
regions.

World Megatrend: Rapid 

Urbanization

Source: https://aghniafasza.wordpress.com

95 % of urban expansion in the next decades will take place in developing world.

City has emerged as the most important factor in global 
sustainability as more than 55% of the world’s 
population now live in urban areas. By 2050 this will be 
projected to 68%.  (Source: UNDESA, 2018). 

Asia is currently home to some 17 megacities, 
which is expected to grow to 22 by 2030. 



World Megatrend: Increase Motorization
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Asia has increased the number of automobiles by 219% over the past decade, while the
global average has increased by 145% (OICA , 2015).

Private car ownership is projected to increase by up to 500% outside the OECD by 2050
(New Climate Economy Report, 2018). 

Photo source-Kathmandu post



Impact of the unsustainable urban development :

By 2050, the average time an

urban dweller spends in traffic

congestion will be 106 hours per

year, three times more than

today.
(80X106 =8482/24=354 days)

(Source: The Future of Urban Mobility Report)

https://en.wikipedia.org/wiki/Ranganathan_Street

Traffic Congestion

A traffic jam on Nguyen Trai Road, Ha Noi
Photo: kenh14.vn

A traffic jam on road of Kathmandu, Nepal 
Photo: kathmandupost



Impact of the unsustainable urban development cont.. :
Beijing, China

Colombo, Sri Lanka 

WHO estimates that about 7 million people die every year from
exposure to fine particles in polluted air (WHO, 2018).

Lagos, Nigeria

Air Pollution

Kathmandu, Nepal

Sttps://www.thebeijinger.com

Vientiane, Lao PDR

Manila, The Philippines  

Colombo, Sri Lanka 

Pictures Source: indianexpress

Indoor air pollution caused  

4.3 million deaths in 2012.

92% of Asia and the Pacific’s population (4 billion people) are exposed to levels of air pollution
(Source: UNEP, 2019)

https://www.google.com/


source : shemul.blogspot.jp source : gettyimages.com

source: propakistan.pk

Source: https://en.wikipedia.org/wiki/Traffic_collisionhttps://en.wikipedia.org/wiki/Traffic_collision

Road accidents & fatalities 

Road accidents in Dar es Salaam, Tanzania

WHO data published in 2018 shows that Road Traffic Accidents Deaths in Nepal reached 5,115 or 

3.07% of total deaths. 70 per 100,000 of population, and Nepal ranks 76 in the world.

1.35 million people die each year as a result of road traffic crashes that cost most countries 3% of their GDP. 
Up to 50 million more people suffer non-fatal injuries, with increasing disability. (Source: WHO fact sheet)

Source; https://www.financialexpress.com/

Source: https://www.youtube.com/ Photo by: Ujur Magar

Impact of the unsustainable urban development :

https://www.financialexpress.com/
https://www.youtube.com/


How We Shape Our Cities? 

Determine Our Future………

• In the coming decades, 95% of urban 
expansion will take place in the developing 
countries

• Building cities for 3 billion people is a big 
challenge 

• If we do not think the proper solutions and 
better options, sustainable urban development 
cannot be achieved

• Geologists and earth scientists have significant 
role to build cities and communities safe, smart, 
resilient, liveable and sustainable 



Which city do you prefer?

Estimate show that low carbon sustainable transport solutions can deliver savings of US$70 trillion by 2050 (UIC, 2017). 

source : shemul.blogspot.jp Source: worldstreets.wordpress.com

Source: phys.org

Source: thedailystar.net

Source: theherald.com.auSource: rediff.com

Crowded bus in Sri Lanka

Source www.businessinsider.com

Source: https://walkabilityasia.org Wheelchair-friendly overpass in Osaka, 
Japan. Photo credit: Manit Saba Intharapim

Significant transformation is required on how city designed, how they functioned, how they 
managed and how we live in these cities that all determine our future survival. 

More compact, connected, and coordinated cities are 
worth up to US$17 trillion in economic savings to 2050. 



According to World Bank, in Nepal 79.85 % of the total population are live in rural areas in 2019.

Rural Accessibility Index

An estimated 700 million people (40% of the Asia Pacific region) lack direct 

access to all-season road (ESCAP, 2015). 

Issues in Rural Areas



Major challenges in Rural Nepal 

Out of  7.7 million children between 5 and 17 years of 

age in Nepal, estimated 3.14 (40.4%) children are 

working, and majority of them are in rural area.  50% 

of them are working in harmful situation, and more than 

0.62 million children are engaged in hazardous work 

(Source: ILO Fact Sheet).

Photo : https://edition.cnn.com/

Photo source: https://www.globalgiving.org/

Photo: https://www.movingmountainstrust.org/

Students in the rural area of Nepal need to travel long 

distance in dangerous mountain terrains & sometimes 

they need to cross the rivers to reach their schools. 

Photo: globalgiving.org

https://edition.cnn.com/
https://www.globalgiving.org/
https://www.movingmountainstrust.org/


Mapping vulnerable communities and Health Facilities in Nepal

Percent reduction in extreme poverty rates in 2030 with and without 
disasters in selected countries (Baseline poverty rate=2016) 

Although Nepal has made impressive progress in health outcomes relative to its income 

level, however universal access to health facility is still a big challenge for Nepal.  



Natural Hazards: Worldwide trend of disaster events 



Source: https://ourworldindata.org/natural-disasters#natural-disasters-kill-on-average-60-000-people-per-year-and-are-responsible-for-0-1-of-global-deaths

Impact of Natural Disasters: Global Death 

❑ Natural disasters kill on average 60,000 people per 

year and are responsible for 0.1% of global deaths 

over the past decade.

❑ In Asia-Pacific region, 2 million people have been 

killed in disasters since 1970,  which is 59% of the 

global death toll.

❑ In the rest of the world, the average number of 

fatalities per year in Asia was 42,000 compare to world 

of 28,730. 

https://ourworldindata.org/natural-disasters#natural-disasters-kill-on-average-60-000-people-per-year-and-are-responsible-for-0-1-of-global-deaths


Impact of Natural Disasters: Economic losses

Economic losses from

natural disasters in 

2019 was $232 billion

Asia and the Pacific region has suffered nearly $1.3 trillion in losses over the last 50 years. 
(UN ESCAP, 2019)



Impact of Natural Disasters in Asia & the Pacific 

Earthquake in Nepal April 2015

Photo-AFP
Earthquake in Nepal April 2015

Photo – Hindustan Times

Source: www. thecityfix.com

http://newsinfo.inquirer.net

Landslide in China  25 June 2015

Photo – http://www.chinadaily.co.cn/china

The Asia-Pacific Disaster Report 2019 reveals 

that multi-hazard average annual loss for the 

region is $675 billion, of which $405 billion, or 

60 per cent, is drought-related agricultural 

losses, particularly in rural economies.  

Most of the developing countries and cities lack state-of-the art early warning systems, strong

enforcement of building codes, land-use planning, people-and environment-friendly transport

system, and climate and disaster resilient infrastructure and services.



Top Five World Natural Catastrophes By Fatalities, 2019

Source: © 2020 Munich Re, Geo Risks Research, NatCatSERVICE. As of January 2020.



Source : Asia-Pacific Disaster Report, 2019.

Natural causes:

❖Rugged and fragile geophysical

structure, very high peaks and high angle

of slopes

❖Complex geology, active tectonics and

variable climatic conditions

Anthropogenic causes:

❖Increasing population, unplanned

settlement , deforestation and soil erosion

❖ Weak economic condition, low literacy

rate and lack of awareness and education

Major causes of natural disaster in Nepal

As Nepal is divided into seven provinces, 77 districts & 753 local levels (including six 

metropolises, 11 sub-metropolises, 276 municipalities and 460 gaunpalikas). 



World Megatrend: Climate Change & Global Warming 

Climate change vulnerability index 2017

source: versik maplecroft 2016

The Paris Agreement central aims to keep a global average temperatures rise this 

century well below 2 degrees Celsius above pre-industrial levels. 

ADB and UK Aid study shows that South Asia could lose

about 1.8% of its annual GDP due to climate change

impact by 2050, under the business-as usual scenario.



Climate Induced Natural Disasters & their Impacts  

People in Asia are 4-times more likely to be affected 
by natural disasters than in Africa, and 25 -times 
more likely than in Europe or North-America 
Bangkok's 2011 flood Source: www.asianews.it

According to UN, out of five,  3-cities worldwide with at 
least 0.5 million inhabitants are at high risk of a natural 
disasters. These cities are home to 1.4 billion people or 
around one third of the world’s urban population.

In 2017 and 2018  alone US$ 480 bn losses occurred  
due to the weather and climate related disasters 
(Munich Re, 2019).  

Asia 
accounted for 
43% of all 
events 
worldwide and 
for 74% of 
fatalities 
(Source: Munich 
Re).

The Asia Pacific region is one of the region’s most prone
to climate change impacts. (UN, 2017).



Climate Change Impact in Hindu Kush Himalaya 

The recent report the Hindu Kush Himalaya Assessment: Change,

Sustainability and People indicate that even in the best-case scenario

(global warming is kept to 1.5 °C) the temperature in the Hindu Kush

Himalaya (HKH) region will likely be increase by at least 0.3 °C, and in

the northwest Himalaya and Karakoram at least 0.7 °C higher, which have

an adverse impact on mountain biodiversity, ecology, and entire mountain

environment. This further increase the rate of glacial melting which may

increase glacier lake outburst floods (GLOF) hazard, flooding in major

Himalayan rivers, run out of the freshwater and other socioeconomic impacts.

Glacial Lake Outburst Flood in Halji, Limi VDC 30 June 2011

Annual mean temperature anomaly in the Himalayan

region in the last century, showing gradually increasing

in temperature.

Even if global average 

temperatures can be 

capped at a 1.5oC 

increase above pre-

industrial levels, the 

Himalayan mountain 

will lose more than two 

third of their ice by the 

end of the century (The 

Hindu Kush Himalaya 

Assessment, 2018). Receding Imja Glacier in Everest region of Nepal. Photo: Kunda Dixit 



The World Crisis of COVID 19 & Its Impacts 

ADB predicted that the cost 
of the COVID 19 is estimated 
USD  8 to 9 trillion.

Estimated 6% of GDP decline 
in World economy due to 
COVID 19 (OECD, 2020). 

The global extreme poverty rate could rise by 0.3 to 0.7 % points, to around 9 % in 2020 (Source: World Bank).



✓ The sustainable development agenda which represents a plan of 

action for people, planet and prosperity reflects the commitment 

of the member countries to shift the world on to a sustainable and 

resilient path. 

✓ These universally-agreed SDGs aim to eradicate global poverty 

and hunger, improve health and wellbeing, ensure quality 

education, gender equality, clean energy, water and sanitation, 

provide decent work environment, end unsustainable 

consumption patterns, facilitate sustained and inclusive growth, 

reduce inequality, developed sustainable cities and communities, 

through social equity, economic development and environmental 

protection.

✓ Achieving these SDGs by 2030 will need a concrete and 

coordinate effort from entire communities and sectors across the 

globe, in which geologist/earth-scientists have vital role to play.

Sustainable Development Goals (SDGs)
The 2030 Agenda for Sustainable Development/SDGs was adopted by the UN member states in 

2015, which consist 17 goals and 169 targets. 



Geoscientist can contribute to identify,  
natural resources and mineral deposits 

which can help for economic activity 
and job creation which significantly 

help to poverty eradication. 

The COVID-19 crisis will have a adverse impact on the poor, through job loss, loss of remittances, 

rising prices, and disruptions in services such as education and health care, among other.

The World Bank estimates that 40 million to 60 million 

people will fall into extreme poverty (under $1.90/day) 

in 2020, compared to 2019, as a result of COVID-19, 

depending on assumptions on the magnitude of the 

economic shock. 

Data source: United Nations (https://sdgs.un.org; https://undp.org)



➢ An estimated 14 million children under the age of five 
worldwide suffer from severe acute malnutrition. One in 
nine people in the world today (795 million) are still 
undernourished.

➢ 66 million primary school-age children in developing 
countries attend classes hungry.

➢ Roughly 2.5 billion people derive their livelihoods from 
agriculture, and the agriculture sector accounts for over 
30% of GDP.

➢ 500 million small farms worldwide, provide up to 80% of 
food consumed in a large part of the developing world. 

UN DESA, estimated that  690 million people worldwide go to bed hungry each night. Asia is the 
continent with the hungriest people – two-thirds of the total. 

According to FAO, one-third of food produced for human consumption is lost or wasted globally,

which amounts to about 1.3 billion tons per year. Food losses and waste amounts to roughly

US$ 310 billion in developing countries.

Earth scientists can significantly 
help to farmers for improving 

agricultural produces using geo-
agricultural knowledge. Data source: United Nations (https://sdgs.un.org; https://undp.org)



➢ More than 1.6 billion people are in difficult situation to 

get basic health services.  At least 400 million people 

have no basic healthcare. 

➢ According to WHO, over 3.3 women die annually from 

medical complications during pregnancy or childbirth, 

majority of them from developing countries. 

➢ In 2015 alone 5.9 million children under age 5 died.

According to the ILO, 56% of the world’s rural population does not have access to 

healthcare facilities as compared to 22% in urban areas. 

Case Studies:

Studies conducted in India reveal that rural road 

development project could have a positive impact 

on health-care accessibility by 30 % (Khandker and 

Koolwal, 2014; Kanuganti et al. 2015)

Data source: United Nations (https://sdgs.un.org; https://undp.org)



According to the UN, about 263 million children and youth remain out
of school. This includes 61 million children of primary school age, and
more than 60% of them are girls in developing Asia.

Data source: United Nations (https://sdgs.un.org; https://undp.org)

Earth scientists can  provide for 
geo-education and capacity 

building programs to students, 
government officials and private 

sector. 



According to the report published by the McKinsey Global Institute
(MGI, 2015), achieving equality between the sexes could add
US$ 12 trillion to the global gross domestic product by 2025.

Data source: United Nations (https://sdgs.un.org; https://undp.org)

Earth science community 
must ensure that all the 

opportunities are equally 
accessible to all without 
gender discriminations. 



According to World Water Council, water stress affect more then 2 billion people worldwide,
and 12.5% of Asians (554 million), close to the entire population of North America, do not have
access to safe drinking water.

Per capita, water availability in Asia is the lowest in the world.

2.3 billion people worldwide lack access to 
basic sanitation.

Identifying new water 
sources including 
groundwater can 
significantly help to ensure 
clean water for all by 2030.

Data source: United Nations (https://sdgs.un.org; https://undp.org)



2.6 billion people in 

developing countries do 

not have access to 

constant electricity.
Data source: United Nations (https://sdgs.un.org; https://undp.org)

➢One in 7 people still lacks electricity, 

and most of them live in rural areas 

of the developing world.

➢Energy is the main contributor to 

climate change it produces around 

60 % of greenhouse gases.

➢The world will save US$120 billion 

annually if people everywhere use 

energy efficient lightbulbs.

Almost  3 billion people rely on wood, coal, charcoal or animal 

waste for cooking and heating. & Indoor air pollution caused 4.3 

million deaths in 2012.

Identifying the potential of 

renewable energy-such as 

a geothermal energy, 

hydropower energy, solar 

energy, wind energy, and 

safe extraction of natural 

resources can help to 

achieve SDG7 by 2030, in 

which earth scientist can 

play a major role. 



✓ An estimated 172 million people worldwide were 

without work in 2018 - an unemployment rate of 5 

percent.

✓ Some 700 million workers lived in extreme or 

moderate poverty in 2018, with less than US$3.20 per 

day.

✓ 85 million women and 55 million men are 

underutilized in the labour force.

The ILO estimates that nearly half of the global workforce is 

at risk of losing their livelihoods after the COVID 19.

Data source: United Nations (https://sdgs.un.org; https://undp.org)

Geologists and geo-

scientists can contribute 

to build decent working 

environment among their 

colleagues and help to 

economic growth Geo-

based industry, geo-

tourism, geopark  

development, among 

others.. 



In developing countries, barely 30
per cent of agricultural production
undergoes industrial processing.

Data source: United Nations (https://sdgs.un.org; https://undp.org)

Geologists and earth-

scientists can help to develop 

and improve different 

infrastructures -

hydropower, tunnels and 

dams, road and highways, 

airport and bridges, 

building and towers and 

other infrastructures. 



22 % of global income was received by the 
top 1 % compared with 10 % of income for 
the bottom 50 %.

World’s richest 10 % people have up to 40 % of global income 
whereas the poorest 10 % earn only 2 to 7 % of the wealth.

Under "business as 

usual", the top 1 % 

global reaches will 

receive 39 % of 

global wealth  by 

2050.

Data source: United Nations (https://sdgs.un.org; https://undp.org)



By 2050, the urban population is expected to reach 6.5 

billion.

In the future, 9 out of 10 mega-cities will be in the 

developing world.  

Cities generates 80 % of the global GDP.

90 percent of urban expansion will be in the developing 

world. 

Make cities and human settlements inclusive, safe, 

resilient and sustainable

Data source: United Nations (https://sdgs.un.org; https://undp.org)

Explore, predict, understand, 

natural and manmade 

hazards- earthquakes, 

tsunami, landslides, volcanic

eruptions; and developing 

hazard zonation and 

vulnerability maps for 

building safe and resilient 

cities and communities. 



About 3 billion tones of food is wasted each year, 

while almost 2 billion people go hungry.

The agricultural sector accounts for about 22 % of 

total GHG emissions.

Worldwide, 2 billion people are overweight or obese. 

The extraction and 

processing of materials, 

fuels and food contribute 

50% of total GHG 

emissions and over 90 % 

of biodiversity loss and 

water stress. By 2060, 

global material use could 

double to 190 billion tons 

(from 92 billion), while 

GHGs could increase by 

43 %  (Global Resources 

Outlook, 2019)

Data source: United Nations (https://sdgs.un.org; https://undp.org)



▪ To limit warming to 1.5 C, global net CO2 

emissions must drop by 45% between 2010 and 

2030 and reach net zero around 2050.

▪ Greenhouse gas emissions are more than 50 % 

higher than in 1990.

▪ Global warming is causing long-lasting changes 

to our climate system, which threatens irreversible 

consequences if we do not act on time. 

Bold climate action could 
trigger at least US$26 trillion 
in economic benefits by 2030.

Data source: United Nations (https://sdgs.un.org; https://undp.org)



Estimated 40 % of the ocean is heavily affected by 

pollution, depleted fisheries, loss of coastal habitats 

and other human activities.

More than 3 billion people depend on marine and 

coastal biodiversity for their livelihoods.

The ocean absorbs about 30 percent of carbon dioxide 

produced by humans, buffering the impacts of global 

warming.

The market value of marine 

and coastal resources and 

industries is estimated at 

US$ 3 trillion per year, 

about 5% of global GDP.

Data source: United Nations (https://sdgs.un.org; https://undp.org)

Marine-geologists bio-geologist 
can contribute to  SDG14.



Plant life provides 80% of the human diet, and we rely 

on agriculture as an important economic resources.

Forests cover 30% of the Earth’s surface, provide vital 

habitats for millions of species, and provide important 

sources for clean air and water, as well as being crucial 

for combating climate change. 

13 million hectares of forests are lost every year. 

2.6 billion people depend 

directly on agriculture for a 

living.

Around 1.6 billion people

depend on forests for their 

livelihoods.

The value of ecosystems to 

human livelihoods and well-

being is $US125 trillion per year.

Data source: United Nations (https://sdgs.un.org; https://undp.org)



All Geoscience and earth 

science community can help 

in achieving the peace and 

inclusive societies for 

sustainable development.

It is important for assuring 

right to information and 

freedom of speech for all. 



The SDGs can only be 
realized with strong global 
partnerships and 
cooperation.

Achieving SDGs will 
require US$5 trillion to $7 
trillion in annual 
investment.

Achieving the SDGs by 2030 will 
require concentrated and 
coordinate effort from different 
people, communities and sectors 
around the world. 

Earth-science community has 
significant role to contribute for 
achieving SDGs through as they are 
working in number of sectors from 
agriculture, education, health, 
water, energy, infrastructure, 
industry and governments to space. 

Data collection, mapping, 
monitoring, managing, research 
and innovation, capacity building, 
and technology transfer are 
common way to contribute to all  
SDGs. 

Data source: United Nations (https://sdgs.un.org; https://undp.org)



How Geologist, Geo-scientist and Earth-science communities can contribute for achieving the 
Sustainable Development and SDGs  by 2030? 

Photo: alamy.com Photo: asia.nikkei.com Photo: Fraser Sugden / IWMIPhoto: JICA

Strabag-international.com
Photo: Keshab Paudel

Photo: inkl.com
Photo: holidify.com

Photo: Annie Seymou Photo: Kathmandu post Photo: wikipedia.org Photo: aa.com

Agriculture Mining Tunneling Groundwater

Hydropower and dams Roads and highways  Transmission line Bridges

City development Airports Building and towers Natural hazards

https://asia.nikkei.com/


➢ Introduce innovative policy measures 

➢ Develop better law and enforcement 

➢ Comprehensive and long‐term disaster plans at national and local levels

➢ Develop natural resource-based industries 

➢ Investment in geo-infrastructures and services

➢ Set up & improve institutional capacity and data bank 

➢ Introduce better funding and financing mechanisms

➢ Work on transparency and good governance 

➢ Citizen participation in planning and development process

➢ Build cities more safe, smart, resilient, livable and sustainable

➢ Human resource development and capacity building

➢ Build collaboration and networking among government agencies, private sector,   

NGOs & academia

Role of Policy Markers and Planers



Thank you ! 



Screenshots from the session



Registration Link: https://tinyurl.com/yyyd23ee




