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In General studies paper of UPSC Civil services Examination, Geography is 

one of the most important sections of the Prelims as well as mains exam. 

One can easily expect 25 – 30 questions from Geography syllabus in UPSC 

Prelims General Studies Paper I.  

IAS aspirants need a single-source material that is a complete guide for 

their preparation in the UPSC CSE Prelims examination. This source is 

brought to them to aid them to achieve success in this very attempt. The 

material covers all trending, important and relevant facts and material of 
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Geography required to be studied by aspirants in a single booklet, 

important topics for the UPSC civil services exam.  

 

 

 

 

Geography (India & World) 

 

 

 For UPSC Prelims and Mains Exam 2020 

 

We have covered only those topics which were in news/trend in last 1/1.5 

year and will add more topics time to time, High chance to ask the 

questions from these topics in civil services preliminary and mains exam 

2020. 
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WHITE ISLAND 

Volcanic eruption in White Island of New Zealand 

 

 Whakaari/White Island (also known as just White Island) is an active andesite 

stratovolcano, situated 48 km (30 mi) from the east coast of the North Island of 

New Zealand, in the Bay of Plenty. 

 Whakaari/White Island is New Zealand’s most active cone volcano which has been 

built up by continuous volcanic activity over the past 150,000 years. About 70 

percent of the volcano is under the sea, making this massive volcanic structure the 

largest in New Zealand. 

 Previous Eruptions: On 27 April, 2016 a short-lived eruption occurred in the 

evening. It deposited material all over the crater floor onto some of the crater walls. 

 

 

FIRST MEGA FOOD PARK OF CENTRAL INDIA 

 Avantee mega Food Park inaugurated in MP’s dewas. 

 This first food park of central India is spread over 51 acres and has been constructed 

at a cost of about 150 crore rupees. 
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 Processing of soyabean, gram, wheat and other grains and vegetables will be done 

in the park. Warehouses will also be opened in Indore, Ujjain, Dhar and Agar in the 

next phase. 

 

Mega Food Park Scheme: 

 The Scheme of Mega Food Park aims at providing a mechanism to link agricultural 

production to the market by bringing together farmers, processors and retailers so as 

to ensure maximizing value addition, minimizing wastage, increasing farmer’s income 

and creating employment opportunities particularly in rural sector. 

 The Mega Food Park Scheme is based on “Cluster” approach and envisages creation 

of state of art support infrastructure in a well-defined agri / horticultural zone for 

setting up of modern food processing units in the industrial plots provided in the park 

with well-established supply chain. 

 The Mega Food Park project is implemented by a Special Purpose Vehicle 

(SPV) which is a Body Corporate registered under the Companies Act. State 

Government, State Government entities and Cooperatives are not required to 

form a separate SPV for implementation of Mega Food Park project. 

 

 

CHAR DHAM PROGRAMME 

Union Minister for Road Transport and Highways has informed Lok Sabha about the 

Char Dham Programme. 

 

Char Dham Programme: 

 The Char Dham programme is an initiative to improve connectivity to the Char Dham 

pilgrimage centres in the Himalayas namely Gangotri, Yamunotri, Kedarnath and 

Badrinath. 

 These four ancient pilgrimages sites in Uttarakhand are known as Chota Char 

Dham to differentiate them from the bigger circuit of modern day Char Dham sites 

namely Badrinath, Dwarka, Puri and Rameswaram. 
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 The works under Char Dham Pariyojna are being implemented on Engineering 

Procurement and Construction (EPC) mode of contract. 

 These projects are being implemented by three executing agencies of Ministry of Road 

Transport and Highways, viz, 

A. Uttarakhand State PWD, 

B. Border Road Organization(BRO) and 

C. National Highway & Infrastructure Development Corporation Limited (NHIDCL). 

 

Features of the programme: 

 

 The project proposes the widening of single lane roads into double lanes by up to 

10 metres, developing highways in Uttarakhand and thereby improving access to the 

Char Dham. 

 The projects also includes mitigation measures/ stabilisation of chronic landslide 

& sinking spots/zones as a standalone project or part of road widening projects to 

avoid landslide and safety of road users. 

 

 

INDIA’S NEW MAPPING EXERCISE 

Government of India is set to launch a new mapping exercise to accommodate the 

needs of present times. 

 

 The last mapping exercise in India took place nearly 200 years ago by George 

Everest’s survey. 

 A new mapping exercise is being planned by the country’s oldest scientific 

organization, the Survey of India (SOI). 

 The objective is to drag India into the realm of other modern economies and digitally 

update maps of India. 



IMPORTANT GEOGRAPHY TOPICS FOR UPSC IAS PRELIMS 2020 

MYUPSC.COM 

 The idea is to create highly accurate, free-to-use map layer, which is available in 

the public domain. 

 For now, the plan is to make data public, and charge a small amount for 

commercial use. Earlier, the data was sold. 

 Currently, every private entity and state government has an in-house mapping effort. 

o Flipkart, for example, uses machine learning to convert addresses into sub-regions, 

which are essentially neighbourhood names suggested by field executives. 

 UK experience: United Kingdom, who’s SOI-equivalent, the Ordnance Survey, 

announced in 2018 to make taxpayer-funded digital maps freely available for 

businesses and citizens. 

 

How will it be done? 

 SOI’s plan is to develop a high-resolution 1:500 Geoid model of the country. That 

essentially means 1 cm on the map will represent 500 cm on the ground, which is 

roughly equivalent to showing the boundaries of each house. 

 Like the decades-old revenue maps, these maps would show the details of village 

boundaries, canals, agriculture field limits and roads, with a high accuracy of 10 

cm, which is critical for land records. 

o Present topographical maps available in public domain are at a scale of 1:50,000. 

 The project has already begun in three states—Haryana, Maharashtra and 

Karnataka— and about 300 drones are expected to be used for the exercise. 

The deadline is 2021. 

 SOI’s plans to create a complete 3-D model of cities, which would include details 

about the altitude above sea level of each point. 

 SOI has established about 2,500 ground control points that are uniformly 

distributed throughout the country, whose standardized coordinates (latitude-

longitude) are known. 

o For improved accuracy, SOI would set up an additional 700-1,000 ground control 

points to continuously operate as GPS reference stations, at a distance of 50-60km 

from each other. 

o Professionally operated drones would then cover the remaining gaps. 

 Data will be made publicly available for everyone through map APIs (application 

programming interfaces). 
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Problems with current mapping system 

 

 Land and landownership is not clear. There are a lot of 

o Even in World Bank’s Ease of Doing Business rankings, India ranks low on 

“registering property" metric. 

o Land disputes clog up an already overburdened court system. 

o According to studies, market distortions in India lead to 1.3% loss in GDP annually. 

 5 million e-commerce packages are expected to shuttle across the country every 

single day by 2020. Without proper ownership and address mapping there are doubts 

if delivery will be accurate and seamless. 

o Addresses are very hard to determine in India, unlike other countries. 

 Today, people have their khas ra (survey) number, but have no idea where this khara 

(survey) number is located. 

 Till now, the limited efforts to improve India’s maps have largely focused on urban 

areas, where most businesses generate their revenue, and swathes of rural areas have 

remained unmapped, especially the Abadi (habitation) areas in a village. 

o Till today they were not seen as a source of revenue and have no formal address 

system. 

 Everything in India is copyrighted or licensed and that’s where the problem lies in 

terms of data sharing. 

o Each government department, be it IT or SOI, have their own map data, which they do 

not readily share with individuals. 

o They usually share it in PDF format which is not readily usable. 

 In the 1950s, India opened up two series of maps—the open series for public use at 

1:50,000 scale and defence series maps, which are meant exclusively for security 

agencies. 

o While the defence services remain the core client of government-generated data, the 

demands of the fast-growing commercial sector have been largely ignored. 

o Only what SOI thinks is not classified is shared with the public because they are not 

concerned about the everyday needs of the people. 

 Our basic understanding of maps is limited to Google Maps, mostly through Uber/Ola 

or delivery apps. But, as a nation, we cannot be dependent on other countries for 

our mapping 
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 The urban landscape changes every day--roads, businesses, restaurants, ATMs--and 

maps need to be updated daily, or they lose value. 

 Current maps pose challenge because there is no proper and accurate data on 

height. 

 

Benefits of the new maps 

 People will now know and be able to locate their survey number. This will enable 

them to check their land boundaries and ownership online, rather than depending on 

the ‘Patwari’. 

 For the first time, we will know the exact boundaries of land. It will also facilitate 

the registry and transfer processes. 

 Citizens living in the Abadi areas will be give ownership cards, which will allows them 

to buy/sell their land and even take loans on them. 

o This could transform the economy, because the government will also get fixed revenue, 

which was not coming in till now. 

 The move will bring greater transparency into land acquisition processes and can 

potentially help deal with encroachments across cities, especially those on 

government land. 

 Google maps are can help in navigation but is not very helpful to plan government 

infrastructure project or build a new railway line. The new survey will solve this 

problem. 

 3-D modelling of cities in new maps will be an important input for planning a city’s 

drainage profile, especially given the future threat of inundation. 

o When integrated with weather forecast, this could help India Meteorological 

Department to provide impact-based forecasts ahead of severe rainfall events. 

o In future, with introduction of autonomous vehicles, high level of accuracy will be 

needed, which can come from these maps. 

 

Creating own maps 

 The lack of accessibility to government maps, led to the emergence of an open-street 

mapping movement in early 2007. 

o Youngsters armed with GPS sensors and internet began mapping their local areas 

using the Wikipedia-like user-generated “Open Street Map" (OSM). 
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o Private organisation like ‘MapmyIndia’ has also been creating digital maps. 

 OSM is a collaborative volunteer project to create crowd sourced editable maps that 

can be freely used and shared by anybody under an open licence. 

o Since they are freely accessible, they are particularly attractive to start-ups that shift 

from Google Maps in order to cut down costs. 

 Some volunteer organisations started mapping the public transport system in 

Chennai and Mumbai, and then, the entire country. 

 To gain the OSM advantage, in 2018, SOI also opened itself to crowd sourcing 

through a mobile app called “SAHYOG". 

o SOI also launched web portals to improve access to digital maps. 

o But government efforts till now have been patchy. 

 

 

 

KERALA ON ALERT AS MAHA INTENSIFIES INTO SUPER CYCLONE OFF ITS 

COAST 

The Kerala State Disaster Management Authority (KSDMA) set up 11 shelter camps in 

the state as cyclonic storm Maha in the Arabian Sea intensified into a severe cyclonic 

storm. It urged fishermen not to venture into the sea, putting several districts on 

yellow alerts. 

 Storm not likely to hit state directly. However, there would be heavy wind and rain. 

 The India Meteorological Department (IMD) stated that the storm was over 

Lakshadweep and adjoining southeast Arabian Sea, moving north-north westwards. 

 It intensified into a severe cyclonic storm and lay cantered over east-central Arabian 

Sea and adjoining Lakshadweep area, about 325 kilometre west-northwest of 

Kozhikode. 

 With the cyclone intensified, the IMD forecast wind at 100-110 kilometre per hour, 

gusting 120 kmph over east-central Arabian Sea. 

 Lakshadweep is likely to receive extremely heavy rainfall and the IMD issued a “red 

message” for the island. 
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Cyclone Maha 

 Cyclone Maha, the fourth cyclone this year in the Arabian Sea, is set to intensify 

further into a 'Severe Cyclonic Storm' 

 The depression that had developed in the Comorin Sea, gained strength and turned 

into a cyclonic storm. 

 An Orange alert has already been issued in four districts of Kerala —Ernakulam, 

Thrissur, Malappuram and Kozhikode. 

 Cyclone Kyarr, the first super cyclonic storm in Arabian Sea in last 12 years, 

gradually weakens, stated IMD. 

 The cyclone is very likely to weaken into a "Deep Depression" 

 

 

KALAPANI, A SMALL AREA ON THE INDIA MAP THAT BOTHERS NEPAL 

The new political map of India, recently released by the government to account for the 

bifurcation of Jammu and Kashmir, has triggered fresh protests over an old issue in 

Kathmandu and Tibet. 

 Kalapani is a 35 square kilometre area. The Kali River in the Kalapani region 

demarcates the border between India and Nepal. 

 While the Nepal government and political parties have protested, India has said the 

new map does not revise the existing boundary with Nepal. 

 The Nepal government described India’s decision as “unilateral” and claimed that it 

will “defend its international border”. 

 

Defining the boundaries 

 

 Nepal’s western boundary with India was marked out in the Treaty of Sugauli between 

the East India Company and Nepal in 1816. 

 Nepali authorities claim that people living in the low-density area were included in the 

Census of Nepal until 58 years ago. 
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JAYAKWADI DAM AURANGABAD 

 Jayakwadi Dam is located on the Godavari river in Aurangabad district, Maharashtra. 

 The harsh project is one of the largest irrigation projects in the Indian state of 

Maharashtra. 

 It is a multipurpose project. 

 The water is mainly used to irrigate agricultural land in the drought-prone 

Marathwada Region of the state. 

 It also provides water for drinking and industrial usage to nearby towns and villages 

and to the municipalities and industrial areas of Aurangabad and Jalna district. 

 

 

DELAYED WITHDRAWAL OF MONSOON 

The Monsoon season of 2019 officially ended with September, but rainfall has 

continued in several parts of the country which indicates the delayed withdrawal of 

Monsoon. 

 

Monsoon trends this year: 

 After an extremely dry June, which saw a rain deficiency of 33 per cent, the monsoon 

brought generous rainfall in July, August and September, each subsequent month 

exceeding the normal by a higher deviation. 

 September produced rainfall that was 152 per cent of normal, and this was the second 

highest rainfall ever recorded in this month. The only higher deviation during 

September was way back in 1917, when the rainfall was 165 per cent of the then 

normal for the month. 

 August and September together produced 130 per cent of normal rainfall, and this 

was the highest since 1983. And this was the first time since 1931 that the monsoon 

ended up producing more than 100 per cent rainfall after having a 30 per cent or more 

deficiency at the end of the first month. 
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Monsoon prediction terminology: 

o Long Period Average (LPA): It is the average rainfall received 

by the country as a whole during the south-west monsoon, for 

a 50-year period. The current LPA is 89 cm, based on the 

average rainfall over years 1951 and 2000. This acts as a 

benchmark against which the rainfall in any monsoon season 

is measured. 

o Deficient rainfall: The country is said to have received 

deficient rainfall if the actual rainfall falls below 90 per cent of 

LPA. 

o Excess rainfall: The country is said to have received excess 

rainfall if the rainfall is greater than 110 per cent of LPA. 

o Normal rainfall: The country is said to have received normal 

rainfall when the actual rainfall received falls between 96 and 

104 per cent of LPA. 

 

 Why there is late withdrawal of monsoon? 

 

Monsoon prediction terminology: 

 Long Period Average (LPA): It is the average rainfall received by 

the country as a whole during the south-west monsoon, for a 50-

year period. The current LPA is 89 cm, based on the average 

rainfall over years 1951 and 2000. This acts as a benchmark 

against which the rainfall in any monsoon season is measured. 

 Deficient rainfall: The country is said to have received deficient 

rainfall if the actual rainfall falls below 90 per cent of LPA. 

 Excess rainfall: The country is said to have received excess 

rainfall if the rainfall is greater than 110 per cent of LPA. 

 Normal rainfall: The country is said to have received normal 



IMPORTANT GEOGRAPHY TOPICS FOR UPSC IAS PRELIMS 2020 

MYUPSC.COM 

rainfall when the actual rainfall received falls between 96 and 104 

per cent of LPA. 

September marks the beginning of the withdrawal of the monsoon. This year, however, 

withdrawal has seen a record delay. So far, the longest delay happened in 1961 when 

the withdrawal started on October 1. According to IMD this year the withdrawal is 

likely to begin only after October 10. 

 

The Inter Tropical Convergence Zone (ITCZ): It is a belt of low 

pressure which circles the Earth generally near the equator where 

the trade winds of the Northern and Southern Hemispheres come 

together. It is characterised by convective activity which generates 

often vigorous thunderstorms over large areas. It is most active 

over continental land masses by day and relatively less active over 

the oceans. 

 

Reasons: 

 

 Last time September produced so much rain, 1917 which happened to be a La Niña 

year. This year is not a La Nina year but instead of that the rainfall is higher in 

September. Though there was no La Niña, a similar phenomenon called the Indian 

Ocean Dipole, could have contributed to the enhanced rainfall. 

 During the monsoon season, the Intertropical Convergence Zone (ITCZ) is located over 

the Indian subcontinent. By September, as the temperature begins to go down, the 

ITCZ starts moving southwards of the Indian landmass, towards the equator, and 

further into the southern hemisphere. This year, this process has not yet started. 

 In September this year, the northern hemisphere was much warmer than the southern 

hemisphere, and that could be one reason why the ITCZ has remained longer than 

usual over the northern hemisphere which resulted into longer stay of monsoon. 

 There was a cooling of the eastern equatorial Indian Ocean, below Sumatra, and that 

could be one of the reasons for this years extended withdrawal of Monsoon. 

 

What is Indian Ocean Dipole? 
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 The Indian Ocean Dipole is a phenomenon similar to the ENSO condition observed in 

the Pacific Ocean which creates the El Niño and La Niña events. 

 The sea surface temperatures in the Indian Ocean gets warmer and cooler than 

normal, and this deviation influences regional atmospheric and weather patterns i.e. 

The Indian monsoon. 

 While the Pacific Ocean only has an El Niño or a La Niña condition at a time, the 

Indian Ocean experiences both warm and cold conditions at the same time – that’s 

why known as dipole. 

 One of these poles is located in the Arabian Sea while the other is in the Indian Ocean, 

south of Indonesia. 

 The Indian Ocean Dipole is said to be positive when the western pole is warmer than 

the eastern one and negative when it is cooler. 

 The Indian Ocean Dipole and ENSO are not unrelated. Positive Indian Ocean Dipole 

events are often associated with El Niño and negative Indian Ocean Dipole with La 

Niña. 

 When the Indian Ocean Dipole and ENSO happen at the same time, the Dipole is 

known to strengthen the impacts of the ENSO condition. 

 

 

NEW IPCC REPORT WARNS OF DIRE THREAT TO OCEAN 

Context 

The Intergovernmental Panel on Climate Change (IPCC) in its special report underlined 

the dire changes taking place in oceans, glaciers and ice-deposits on land and sea. 

 The Intergovernmental Panel on Climate Change (IPCC), the apex referee for 

scientific evidence on the impact of global warming, in its ‘Special Report on the 

Ocean and Cryosphere in a Changing Climate’ found that over the 21st century, the 

ocean is projected to transition to unprecedented conditions with increased 

temperatures, further ocean acidification, marine heat waves and more frequent 

extreme El Niño and La Niña events. 
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 The report was prepared following an IPCC Panel decision in 2016 to determine the 

impact on the world’s oceans and ice-covered regions. 

 Rising seas are already threatening low-lying coastal areas that today are home to 

680 million people, about 10 percent of the world’s population.   

 The Southern Ocean accounted for 35%–43% of the total heat gain in the upper 2,000 

m global ocean between 1970 and 2017, and its share increased to 45%–62% between 

2005 and 2017. 

 Since the IPCC’s Fifth Assessment Report came out in 2013, scientists have 

learned a great deal about the impacts of absorbing atmospheric carbon dioxide on the 

oceans and their denizens, as well as in coastal areas. Unfortunately, the ocean has 

largely been left out of the discussion on climate. 

 

About IPCC 

 Created in 1988 by the World Meteorological Organization (WMO) and 

the United Nations Environment Programme (UNEP) 

 Headquarter: Geneva 

 Objective: To provide governments at all levels with scientific 

information that they can use to develop climate policies. IPCC reports 

are also a key input into international climate change negotiations. 

 Composition: The IPCC is an organization of governments that are 

members of the United Nations or WMO. The IPCC currently has 195 

members. 

 IPCC Studies: Thousands of people from all over the world contribute to the 

work of the IPCC. For the assessment reports, IPCC scientists volunteer their 

time to assess the thousands of scientific papers published each year to 

provide a comprehensive summary of what is known about the drivers of 

climate change, its impacts and future risks, and how adaptation and 

mitigation can reduce those risks. 

 IPCC Reports 

Reports Year 

First 1990 

Second 1995 
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Third 2001 

Fourth 2007 

Fifth 2013 
 

 

Evidences of Impacts of Global warming on Oceans 

 Since 1993, the rate of warming in the oceans has more than doubled. Melting of the 

two great ice sheets blanketing Greenland and West Antarctica is speeding up as 

well, accelerating sea level rise. And West Antarctica’s glaciers may already be so 

unstable that they are past the point of no return. 

 Warming ocean waters are yielding fewer fish and are fueling more intense, 

rainier tropical storms. 

 Ocean heat waves are increasing, threatening corals and other sea life.  

 Arctic sea ice continues to dwindle 

 

Concerns for India 

 Global Warming is a concern for all the nations in the world including India. 

 A major impact is in the Hindu Kush Himalayan Regions. Floods will become more 

frequent and severe in the mountainous and downstream areas of the Indus, Ganges 

and Brahmaputra river basins, because of an increase in extreme precipitation 

events... the severity of flood events is expected to more than double towards the end 

of the century. 

How to mitigate impacts of global warming on oceans?  

 The ocean isn’t just part of the problem; it should be a key part of the solution. 

 The 1.5°C report was a key input used in negotiations at Katowice, Poland in 2018 for 

countries to commit themselves to capping global temperature rise to 1.5°C by the end 

of the century. 

 Researchers find five ways to harness ocean resources to reduce or mitigate global 

greenhouse gas emissions 

 Build offshore wind farms and other ocean-based renewable energy to shift away from 

dependence on fossil fuels; 

 Eliminate carbon emissions from the shipping industry; 
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 Restore coastal ecosystems such as mangroves and salt marshes, which not only store 

carbon but also provide myriad benefits, including serving as buffers against tropical 

storms, filtering pollutants and providing habitat for fish and other wildlife; 

 Harvest more ocean-based protein sources, which have a much lower carbon footprint 

than any land-based animal protein; 

 Store carbon in the seafloor, which theoretically has high potential for mitigating 

greenhouse gas emissions, but also a lot of uncertainty in terms of its environmental 

impact. 

 

 

 

MADHYA PRADESH SET TO GET ITS SEVENTH TIGER RESERVE - RATAPANI 

TIGER RESERVE 

A committee set up by the state government to finalise contours of the core and buffer 

areas of the proposed reserve, to be carved out of the Ratapani wildlife sanctuary, has 

submitted its report. 

 Recently declared the Tiger State of India, Madhya Pradesh is inching closer to getting 

its seventh tiger reserve — the Ratapani Tiger Reserve. 

 Of the 823.065 sq km area of the existing sanctuary, 763.812 sq km has been 

redrawn as the core and the remaining 59.253 sq km will be the buffer area of the 

proposed reserve. 

 While residents of Dantkhow village have been relocated, the process to relocate 

residents of three other villages is on. 

 About 40 tigers live in the areas falling in the proposed reserve and it will be one of the 

bigger reserves in the state. 

 The sanctuary is spread over Raisen and Sehore districts, but the tiger reserve will 

also include some part of the Bhopal forest division. 

 

Ratapani Tiger Reserve 
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 Established in the year 1976, the Ratapani Wildlife Sanctuary boasts a forest area of 

around 688 sq km – mainly comprising a beautiful teak forest. 

 The Ratapani Tiger Reserve, located in the Raisen district of Madhya Pradesh, in 

Vindhya Range. 

 Other tree species found here include bijasal, saj, tendu and khair. 

 Although the tiger holds the position of top predator in the park, leopards, striped 

hyenas, jackals, Indian foxes and wild dogs also inhabit its forested tracts. 

 Members of the deer family such as Chousingha, chinkara, and Barasingha are 

spotted often, and you can also expect to see herds of nilgai, the largest Indian 

antelope. 

 Around 150 species of birds can be spotted here. Birders can expect to spot the Indian 

robin, white spotted fantail fly-catcher, crimson breasted barbet and the State Bird of 

MP – paradise flycatcher, amongst other species. 

 Many rare migratory birds from Tibet, Nepal, Russia and Siberia also visit this 

sanctuary and are a great attraction. 

 Dahod Dam, Ratapani Dam and Barna Dam are large water bodies inside the park 

and home to aquatic avifauna such as ducks, geese, cranes, storks and snipes. Among 

reptiles, pythons and crocodiles are also seen here. 

 

 

 

THE RISING THREAT OF CORAL BLEACHING 

A recent study conducted on coral reefs in the Indian and Pacific Oceans has found 

that heat was not the only driver of coral bleaching but it is also influenced by location 

and several other factors. 

 

 The stunning colours in corals come from marine algae called zooxanthellae, which 

live inside their tissues. This algae provides the corals with an easy food supply 
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thanks to photosynthesis, which gives the corals energy, allowing them to grow and 

reproduce. 

 When corals get stressed, from things such as heat or pollution, they react by 

expelling this algae, leaving a ghostly, transparent skeleton behind. This is known as 

‘coral bleaching’. Some corals can feed themselves, but without the zooxanthellae 

most corals starve. 

Significance of coral reefs 

 A Coastal Protection - By their massive formation between the surface and the first 

few tens of meters deep, coral reefs are a very effective for absorbing elements coming 

from the ocean. They absorb wave’s energy and contribute to environmental protection 

through the reduction of coastal erosion in case of storms, hurricanes etc. 

 Habitat - Estimates suggest that these living limestone scientists over one million 

plant and animal species are involved and they host receive more than 25% of all 

species of marine life. It is one of the most important biodiversity hotspot on earth. 

 Food Resource - Reef animals are an important source of protein, contributing about 

a quarter of the fish catch average in these countries. “Well managed” reef can provide 

between 5 and 15 tons of fish, crustaceans, molluscs and other invertebrates per 

square kilometre. 

 Economic Importance - Millions of people around the world depend on coral reefs for 

food, protection and employment. 

 Tourism Wealth - The reefs are often essential element in the economy of tropical 

regions they inhabit. They attract divers in effect, free divers, recreational fishermen 

and lovers of white sand beaches. Local economies benefit from billions of dollars from 

visitors to reefs with their companies exploiting reef ecosystems. Through tourist 

services, billions of dollars are collected. 

 Medical Future - Reef organisms are used in the treatment of diseases such as 

certain cancers including leukaemia, HIV, cardiovascular diseases, ulcers. In addition, 

long coral skeleton, because of its very close similarity to our bones nature, served as 

material for bone grafts. Coral reefs also contribute to the advancement of research. 

Factors responsible for Coral Bleaching 

 Increased water temperature (most commonly due to global warming), or reduced 

water temperatures, 
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 Oxygen starvation caused by an increase in zooplankton levels, Increased solar 

irradiance (photosynthetic active radiation and ultraviolet light) 

 Increased sedimentation (due to silt runoff) 

 Bacterial infections, Herbicides 

 Changes in salinity and Extreme low tide and exposure 

 Pollutants such as oxybenzone, butylparaben, octyl methoxycinnamate, or 

enzacamene: four common sunscreen ingredients that are no biodegradable and can 

wash off of skin 

 Ocean acidification due to elevated levels of CO2 caused by air pollution 

 Being exposed to Oil or other chemical spills 

 It may result from increases in seawater temperature, particularly when associated 

with elevated levels of solar irradiance (e.g., ultraviolet radiation) 

 Earlier studies had established that bleaching occurred when corals underwent stress 

from water temperatures rising significantly above normal. It was believed that reefs 

closer to the warmer equator had bleached more in the past, and were expected to 

degrade further. 

 Researchers have found that coral bleaching events across the world are influenced 

not only by rising water temperatures but also by a wide range of other factors like the 

longitudinal location at sea where the reefs are present 

 It has suggested that that bleached corals are highly variable in terms of warm water 

temperatures and location, with some going through bleaching levels of up to 60 

percent, and others surviving with no impact. 

 The bleaching depended heavily on the location of reefs along the longitudinal 

gradient from East Africa to Fiji. 

 Different stress-tolerances - The researchers also found that since different coral 

reefs were composed of different species of coral and were exposed to varying levels of 

heat and stress, they had developed different tolerances to these factors, leading them 

to react differently to bleaching events. 

 Coral can survive short-term disturbances, but if the conditions that lead to the 

expulsion of the zooxanthellae persist, the coral's chances of survival diminish. 

 If the coral polyps die of starvation after bleaching, they will decay and the hard coral 

species will then leave behind their calcium carbonate skeletons, which will be taken 
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over by algae, effectively blocking coral re-growth and eventually, the coral skeletons 

will erode, causing the reef structure to collapse. 

 There is much that we can do locally to protect coral reefs, by making sure there is a 

healthy fish community and that the water surrounding the reefs is clean. 

 Well-protected reefs today typically have much healthier coral populations, and are 

more resilient (better able to recover from natural disasters such as typhoons and 

hurricanes). 

 Fish play important roles on coral reefs, particularly the fish that eat seaweeds and 

keep them from smothering corals, which grow more slowly than the seaweeds. Fish 

also eat the predators of corals, such as crown of thorns starfish. 

 Marine protected areas (MPAs) are an important tool for keeping reefs healthy. Large 

MPAs protect the Great Barrier Reef and the Northwestern Hawaiian Islands, for 

example, and in June 2012, Australia created the largest marine reserve network in 

the world. Smaller ones, managed by local communities, have been very successful in 

developing countries. 

 In the long run, however, the future of coral reefs will depend on reducing carbon 

dioxide in the atmosphere, which is increasing rapidly due to burning of fossil fuels. 

Carbon dioxide is both warming the ocean, resulting in coral bleaching, and changing 

the chemistry of the ocean, causing ocean acidification. Both making it harder for 

corals to build their skeletons. 

 

 

TOP FIVE LONGEST RIVERS IN THE WORLD 

Following are the top five longest rivers in the world: 

 Nile river 

 Amazon river 

 Yangtze river 

 Mississippi river 

 Yenisei river 
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Nile River: 

 

Continent Africa 

Countries it flows 

through 

Egypt, Ethiopia, Sudan, 

Burundi 

Length 6,695 kilometres 

Source Burundi, central Africa 

Mouth 
Egypt into the 

Mediterranean Sea 

 

The River Nile is in Africa. It originates in Burundi, south of the equator, and flows 

northward through northeastern Africa, eventually flowing through Egypt and finally 

draining into the Mediterranean Sea. 

 It is the main source of water in two countries: Egypt and Sudan. 

 The Blue and the White Nile are the two tributaries of the river with the latter 

having a greater length than the former. 

 The source of the White Nile is not yet fully determined but is believed to be 

somewhere in Burundi or Rwanda. According to some reports, Lake Victoria is 

considered to be the source of the White Nile which is, in turn, fed by the Kagera 

River whose two major tributaries are the Ruvyironza and the Nyabarongo rivers of 

Burundi and Rwanda, respectively. 

 The Kagera is formed at the confluence of these two rivers near the Tanzania-Rwanda 

border. 

 The Blue Nile has a more defined origin in Lake Tana in Ethiopia. The two tributaries 

meet near the Sudanese capital of Khartoum. 

 The Nile River’s final course is through Egypt before it forms a delta and drains into 

the Mediterranean Sea. 

 The Nile basin is huge and includes parts of Tanzania, Burundi, Rwanda, Congo 

(Kinshasa), Kenya. 

Continent South America 
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Countries it flows 

through 

Peru, Brazil, Venezuela, Ecuador, 

Bolivia, Colombia, Guyana 

Length 6400 kilometres 

Number of 

tributaries 
Over 200 

Source 
Lago Villa fro in the Andes 

Mountains, Peru 

Mouth 
Brazil into the Atlantic Ocean 

(delta) 

 

Amazon River: 

 The Amazon River runs 4,000 miles from the Andes to the sea, and is the second 

longest river in the world. 

 It is also the largest in terms of the size of its watershed, the number of tributaries, 

and the volume of water discharged into the sea. 

 The headwaters of the Apurímac River were considered to be the origin of the 

Amazon River. However, a recent 2014 study claims that the origin of the 

Amazon can be traced to the Cordillera Rumi Cruz from where Peru’s Mantaro 

River originates. 

 This river then confluences with the Apurímac River (whose headwaters were earlier 

regarded as the source of the Amazon) and then other tributaries join the river 

downstream to form the Ucayali River which finally confluences with the Maranon 

River to form the main stem of the Amazon River. 

Yangtze River: 

Continent Asia 

Countries it flows 

through 
China 

Length 6,378 kilometres 

Source Kulun mountains 

Mouth 
Yellow Sea at the port 

of Shanghai 
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 The Yangtze River is the world’s third longest river and the longest to flow 

entirely within one country. 

 It is also Asia’s longest river. 

 The river basin of the Yangtze houses one-third of the population of China. 

 Two origins of the Yangtze River have been suggested. Traditionally, the government of 

China recognizes the Tuotuo tributary located in the Tanggula Mountains as the 

source of the river. 

 According to new data, however, the source of the Yangtze River is located in the Jari 

Hill from where the headwaters of the Dam Qu tributary originate. These tributaries 

and more join to form the mighty Yangtze River which finally drains into the East 

China Sea at Shanghai. 

 The Yangtze River has over 700 tributaries but the principal tributaries are the Hun, 

Yalong, Jialing, Min, Tuo Jiang, and Wu Jiang. 

Mississippi river: 

Country USA 

Length  6,274 km 

Source Lake Itasca in Minnesota 

Mouth 
Louisiana into the Gulf of 

Mexico 

 

The river system comprising of the Mississippi, Missouri, and Jefferson rivers, is 

regarded as the world’s fourth longest river system. 

 The Mississippi River begins in northern Minnesota where Lake Itasca is believed to be 

the origin of the river and drains into the Gulf of Mexico. 

 When we regard the Jefferson River as the furthest source of the Mississippi River, 

then we get the Mississippi–Missouri–Jefferson river system. 

Continent Asia 

Countries it flows Mongolia, China 
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through 

Length 5,539 km 

Source 
Mungaragiyn-Gol ridge, 

Mongolia 

Mouth Kara sea, Central Siberia 

 

Yenisei River: 

o This is the world’s fifth-longest river system and the largest draining into the Arctic 

Ocean. 

o The source of the river is Mungaragiyn-Gol, which is located at the ridge of Dod-

Taygasyn-Noor, Mongolia. The Selenge River is regarded as the headwaters of this river 

system. The Selenge River is 992 km long and drains into Lake Baikal. 

o The Angara River rises from Lake Baikal near Listvyanka and flows through the 

Irkutsk Oblast of Russia and finally joins the Yenisei River near Strelka. 

o The Yenisei finally drains into the Kara Sea, Arctic Ocean. 

 

 

GEO-ENGINEERING 

With intensified debate on climate change, alternate methods like geo-engineering can 

be considered. 

 Also known as “climate engineering”, geo-engineering is the intentional large-scale 

intervention in the Earth’s climate system to counter climate change. 

 It includes techniques to remove carbon dioxide from the atmosphere, 

and technologies to rapidly cool the Earth by reflecting solar energy back to space. 

Types of geo-engineering proposals 

 Carbon dioxide removal techniques (CDR): techniques to remove carbon dioxide 

from the atmosphere. 

 Ocean fertilisation using phytoplankton and iron: 

o Phytoplankton in the ocean use photosynthesis to capture CO2. 
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o When they die, they sink deep into the ocean, taking all that CO2 with them. 

o Phytoplankton needs iron to grow. 

o Increasing the ocean’s iron content will cause the phytoplankton population to 

increase, thereby removing more CO2. 

 Biochar production: 

o Biochar is a type of charcoal made from animal wastes and plant residues (such as 

wood chips, leaves, and husks) which can sequester carbon by circumventing the 

normal decomposition process or acting as a fertilizer to enhance the sequestration 

rate of growing biomass. 

 Artificial trees: 

o Artificial trees essentially would be a series of sticky, resin-covered filters that 

would convert captured CO2 to a carbonate called soda ash. 

o Periodically, the soda ash would be washed off the filters and collected for storage. 

 Carbon filtering: 

o Carbon burial: For example; burning large quantities of wood in power plants with 

carbon-capture technology, grazing cattle in a way designed to turn grasslands into 

giant carbon sinks, or converting C02 into stones. 

o Direct Air Capture: This technology uses huge fans to suck air through a filter to 

which CO2 chemically bonds. When heated, the filter releases the CO2, which can 

then be sold for other uses, such as growing vegetables in greenhouses, making 

carbonated drinks or even fuel. 

o Solar geo-engineering, or “solar radiation management” (SRM); technologies to 

rapidly cool the Earth by reflecting solar energy back to space. 

 Stratospheric aerosol injection: 

o The idea is to simulate the cooling effects of volcanic eruptions, and enhancing the 

reflectivity of marine clouds. 

o When volcanoes erupt, they spread into the atmosphere tiny particles, commonly 

known as "aerosols." 

o Light-coloured aerosol particles can reflect incoming energy from the sun in cloud-free 

air, and dark particles can absorb it. 

o A small fleet of aircraft, for example, could conceivably inject sulphate-aerosols or 

other reflecting particles into the stratosphere and drive large-scale cooling. 
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 Marine cloud brightening: 

o Another idea is to increase the Earth’s ‘albedo’, which is the measure of amount of 

solar radiation the planet reflects back than it absorbs. 

o Because whiter surfaces reflect more light than darker ones, a whiter Earth will 

reflect more of the Sun’s energy back into space, helping to keep temperatures cooler. 

o One way to do this is to make clouds brighter and whiter. 

o This can be done by spraying sea water into clouds over the ocean. The salt water 

will cause them to grow bigger and brighter. 

o Other proposals to increase the Earth’s albedo include painting houses white, 

planting crops that are pale and perhaps even laying out reflective sheets in 

deserts. 

 Cirrus cloud thinning (CCT): 

o CCT is almost the opposite of marine cloud brightening. High-altitude Cirrus clouds 

are thin and whispy, so they don't reflect much solar radiation back into space, and 

instead trap long-wave radiation on earth. 

o CCT proposes thinning them further through cloud seeding, letting more long-

wave radiation escape. 

o The problem with CCT is that the cloud seeding can have the exact opposite 

effect, thickening the Cirrus formations. 

 Space reflectors: 

o Technologies like giant mirrors in space or umbrellas in orbit can be built to reflect 

sunlight away and keep the planet cooler. 

o All these ideas have been proposed, but would be so expensive that no one really 

thinks we could afford them. 

 

 

 

STORMQUAKE 

Scientists have discovered an earthquake-like event “storm quake” that can 

happen during a hurricane or other powerful ocean storms. 
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What is a storm quake? 

 

 It is a new geophysical phenomenon entirely unknown to science - a hybrid entity 

where powerful storms such as hurricanes trigger seismic episodes that can rumble 

for hours or even days. 

 Storms trigger giant waves in the sea, which cause another type of wave. These 

secondary waves then interact with the seafloor only in certain places and that causes 

the shaking. 

 Storm quakes are limited to places along the edge of continental shelves or on ocean 

banks. 

o "Earth's hum': It Is a phenomenon in 

which the constant sloshing of ocean waves 

produces seismic signals at frequencies of 

about once every few minutes. 

o Microseisms: These are high-frequency 

signals created by ocean waves which 

occur every five seconds. 

o Seismic noise is a band of signals 

generated in the ocean that occur once 

every 20 to 50 seconds or so or at a 

frequency of between 0.02 and 0.05 hertz. 

 Storm quakes frequently occur in the Maritimes and Labrador Sea in the North 

American margin. 

 

When is a storm quake generated? 

To be a storm quake the source of the seismic data had to meet several criteria: 

It had to occur during a stormy day. 

It should not to be a part of known earthquake event and belong to a swarm of similar 

quakes on the same day. 

Storm quakes are confined to certain regions along the coast where seafloor 

topography has small raised regions called ocean banks. 

 

Examples of storm quake: 
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Hurricane Bill, a storm that formed 10 years ago in the Atlantic Ocean, Bill 

strengthened into a Category 4 hurricane before weakening to a tropical storm and 

hitting Newfoundland. This storm caused "numerous seismic events “off the northeast 

U.S. and Canadian coasts. As Bill approached several storm quakes located offshore 

New England and Nova Scotia were detected and caused continent-wide ground 

motions that lasted for about 30 hours. 

Hurricane Ike (2008) and Hurricane Irene (2011) which led to storm quake activity in 

the Gulf of Mexico, while Irene caused seismic events off the coast of southern Florida; 

 

 

 

TOP FIVE LARGEST RAMSAR SITES IN INDIA 

About: 

Following are the top five largest Ramsar sites in India: 

Sr No. 

 
Ramsar site State Designation year Area (in sq. km.) 

1. Sunderbans Wetland West Bengal 2019 4230 

2. Vembanad Kol Wetland Kerala 2002 1512.5 

3. Chilka Lake Odisha 1981 1165 

4. Kolleru Lake Andhra Pradesh 2002 901 

5. Bhitarkanika Mangroves Odisha 2002 650 

 

Sunderbans Wetland: 

 

o Sundarban Wetland is located within the largest mangrove forest in the world, the 

Sundarbans that encompasses hundreds of islands and a maze of rivers, rivulets and 

creeks, in the delta of the Rivers Ganges and Brahmaputra on the Bay of Bengal in 

India and Bangladesh. 
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o The Indian Sundarban, covering the south-westernmost part of the delta, constitutes 

over 60% of the country’s total mangrove forest area and includes 90% of Indian 

mangrove species. 

o The Sundarban Tiger Reserve is situated within the Site and part of it has been 

declared a “critical tiger habitat” under national law and also a “Tiger Conservation 

Landscape” of global importance. 

o The Sundarbans are the only mangrove habitat which supports a significant 

population of tigers, and they have unique aquatic hunting skills. 

o The Site is also home to a large number of rare and globally threatened species such 

as the critically endangered northern river terrapin (Batagur baska), the endangered 

Irrawaddy dolphin (Orcaella brevirostris), and the vulnerable fishing cat (Prionailurus 

viverrinus). 

o Two of the world’s four horseshoe crab species and eight of India’s 12 species of 

kingfisher are also found here. The uniqueness of the habitat and its biodiversity, and 

the many tangible and intangible, local, regional and global services they provide, 

makes the Site’s protection and management a conservation priority. 

 

Vembanad Kol Wetland: 

o It is the largest brackish, humid tropical wetland ecosystem on the southwest coast of 

India, fed by 10 rivers and typical of large estuarine systems on the western coast, 

renowned for its clams and supporting the third largest waterfowl population in India 

during the winter months. 

o Over 90 species of resident birds and 50 species of migratory birds are found in the 

Kol area. Flood protection for thickly-populated coastal areas of three districts of 

Kerala is considered a major benefit, groundwater recharge helps to supply well water 

for the region, and the value of the system for the local transport of people and trade is 

considerable. 

 

Chilka Lake: 

o It is a brackish lake separated from the Bay of Bengal by a long sandy ridge and 

subject to sea water exchange, resulting in extreme seasonal fluctuations in salinity in 

different sections of the lake. Saline areas support aquatic algae. 
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o The site is an important area for breeding, wintering and staging for 33 species of 

waterbirds. 

o It also supports 118 species of fish, including commercially important species. 

Significant numbers of people are dependent upon the lake's resources. 

o Placed on the Montreux Record in 1993 due to problems caused by siltation and 

sedimentation which was choking the mouth of the lake; removed from the Record in 

2002 following rehabilitation efforts for which the Chilika Development Authority 

received the Ramsar Wetland Conservation Award for 2002. 

 

Kolleru Lake: 

o It is a natural eutrophic lake, situated between the two major river basins of the 

Godavari and the Krishna, fed by two seasonal rivers and a number of drains and 

channels, which functions as a natural flood balancing reservoir between the deltas of 

the two rivers. 

o It provides habitat for a number of resident and migratory birds, including declining 

numbers of the vulnerable Grey Pelican (Pelecanus philippensis), and sustains culture 

and capture fisheries, agriculture and related occupations of the people in the area. 

o Damage and losses due to flooding in monsoon seasons and partial drying out during 

summers, the results of inadequate management planning and action, are the areas 

for improvement. 

 

Bhitarkanika Mangroves: 

 

o It is one of the finest remaining patches of mangrove forests along the Indian coast. 

o 25 years of continued conservation measures have made the site one of the best 

known wildlife sanctuaries. 

o The site's Gahirmatha beach is said to host the largest known Olive Ridley sea turtle 

nesting beach in the world, with half a million nesting annually, and the site has the 

highest density of saltwater crocodile in the country, with nearly 700 Crocodylus 

porosus. 

o It is a major breeding and wintering place for many resident and migratory waterbirds 

and is the east coast's major nursery for brackish water and estuarine fish fauna. 
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o Like many mangrove areas, the dense coastal forests provide vital protection for 

millions of people from devastating cyclones and tidal surges - of India's 58 recorded 

species of mangroves, 55 species are found in Bhitarkanika, a wider mangrove 

diversity than in the Sundarbans! 

o Traditionally, sustainable harvesting of food, medicines, tannins, fuel wood, and 

construction materials, and particularly honey and fish, has been the rule, but 

population pressures and encroachment may threaten that equilibrium.| 

 

 

 

GREAT BARRIER REEF 

Australia has downgraded the outlook for Great Barrier Reef to 'very poor' for the first 

time. 

 The long-term outlook for Australia’s Great Barrier Reef was downgraded to “very 

poor” for the first time by the official agency charged with managing the world 

heritage site. 

 The Great Barrier Reef Marine Park Authority singled out rising sea 

temperatures due to climate change as the biggest threat to the giant organism. 

 However the threats to the 2,300-kilometre (1,400-mile) reef were "multiple, 

cumulative and increasing" and, in addition to warming seas; agricultural run-off 

and coral-eating crown of thorns starfish are the rising threats. 

 If the condition of Great Barrier Reef continues declining, it may lose its world heritage 

status. 

 The Great Barrier Reef, located off Australia’s East Coast is the largest coral reef in the 

world 

 

What is a world heritage site? 

 World Heritage Sites are cultural and/or natural sites considered to be of ‘Outstanding 

Universal Value’, which have been inscribed on the World Heritage List by the World 

Heritage Committee. 

 These places or buildings are thought to: 
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o have special importance for everyone 

o represent unique, or the most significant or best, examples of the world’s cultural         

and/or natural heritage 

o Outstanding Universal Value is considered to transcend national boundaries and to be 

of importance for future generations. 

 

 

 World Heritage status is a high accolade that brings with it responsibilities and 

international scrutiny. 

 The United Nations Educational, Scientific and Cultural Organization 

(UNESCO) seek to protect and preserve such sites through the Convention Concerning 

the Protection of the World Cultural and Natural Heritage. This international treaty 

was drawn up in 1972. 

 

Coral reefs 

 Coral reefs are large underwater structures composed of the skeletons of colonial 

marine invertebrates called coral. 

 The coral species that build reefs are known as hermatypic, or "hard," 

corals because they extract calcium carbonate from seawater to create a hard, durable 

exoskeleton that protects their soft, sac-like bodies. 

 Hard corals rely on symbiotic algae (zooxanthellae) living within their tissues for 

nutrition and energy to build their skeleton. 

 Soft corals look like colourful plants or graceful trees and are not reef-

building since they do not produce the hard calcified skeleton of many reef-building 

corals. 

 These types of corals are flexible organisms often resembling plants and trees and 

include species such as sea fans and sea whips 

 These types of corals are flexible organisms often resembling plants and trees and 

include species such as sea fans and sea whips. 

 Each individual coral is referred to as a polyp. Coral polyps live on the calcium 

carbonate exoskeletons of their ancestors, adding their own exoskeleton to the existing 

coral structure. 
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 As the centuries pass, the coral reef gradually grows one tiny exoskeleton at a time, 

until they become massive features of the marine environment. 

 

 

THE AMAZON FIRE 

The Amazon rainforest has been on fire for the past month. 

 

 The Amazon rainforest has been on fire for the past month, with Brazil declaring a 

state of emergency in the region. 

 The number of fires in Brazil this year is the highest on record since 2013 and is up 

by 85% from last year alone. 

 Fires like the current one lead to wholesale irreversible changes in the structure and 

composition of forest ecosystems, impoverishing both their biodiversity capital and 

capacity to generate critical forest ecosystem services, such as carbon retention and 

water cycling. They also severely degrade the livelihoods of local people who depend on 

these forests for a number of extractive assets. 

 These droughts are clearly becoming far more frequent and more severe and are 

generating the conditions conducive for either man-made or natural wildfires that 

affect vast areas of previously unburnt Amazonian rainforests, which represent half of 

the world’s remaining tropical forests and are home to 25 million people in Brazil 

alone. 

 Many are now witnessing the worst fires in living memory, following long periods of 

consecutive days without rain. Major fires have also caused severe losses, burning 

dozens of houses, shops, churches and schools to the ground. 

How did the Amazon fires start? 

 Amazonian forests and other tropical rainforest regions were completely immune to 

fires because of the high moisture content of the undergrowth beneath the protection 

of the canopy tree cover. But the severe droughts of 1997-98, 2005, 2010, and 
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currently a large number of wildfires across northern Brazil have forever changed this 

perception. 

 These severe ‘mega-droughts’ in the Amazon were most likely driven by interacting 

large-scale climatic events, with the warming of the Atlantic increasingly outweighing 

the drying effects of El Niño Southern Oscillation (ENSO) events in the Pacific. 

 While the Amazon rainforest is typically wet and humid, July and August -- the onset 

of the dry season -- are the region's driest months, with "activity" peaking by early 

September and stopping by mid-November. 

 Fire is often used to clear out the land for farming or ranching. For that reason, the 

vast majority of the fires can be attributed to humans, cattle ranchers and loggers, 

who want to clear and utilize the land. 

 Deforestation is largely due to land clearing for agricultural purposes, particularly 

cattle ranching but also soybean production. Since farmers need a massive amount of 

land for grazing, Twelve percent of what was once Amazonian forest – about 93 million 

acres – is now farmland. 

 Ambitious infrastructure development plan that would turn the Amazon’s many 

waterways into electricity generators. The Brazilian government has long wanted to 

build a series of big new hydroelectric dams, including on the Tapajos River, the 

Amazon’s only remaining undammed river. But the indigenous Munduruku people, 

who live near the Tapajos River. 

 Roads, most of them dirt, already criss-cross the Amazon. The ill-designed road 

crossings – which feature perched culverts that disrupt water flow – also act as 

barriers to movement, preventing fish from finding places to feed, breed and take 

shelter. 

What's the connection to climate change? 

 Forest fires and climate change operate in a vicious circle. As the number of fires 

increase, greenhouse gas emissions do too. This makes the planet's overall 

temperature rise, the organization said. As the temperature increases, extreme 

weather events like major droughts happen more often. 



IMPORTANT GEOGRAPHY TOPICS FOR UPSC IAS PRELIMS 2020 

MYUPSC.COM 

 In addition to increasing emissions, deforestation contributes directly to a change in 

rainfall patterns in the affected region, extending the length of the dry season, further 

affecting forests, biodiversity, agriculture and human health. 

 NASA released an AIRS Map showing the carbon monoxide associated with the fires in 

Brazil. The map shows a carbon monoxide plume bloom in the northwest Amazon 

region, move south and east, and then toward San Paolo. 

 Fires release pollutants including particulate matter & toxic gases such as carbon 

monoxide, nitrogen oxides and non-methane organic compounds into the atmosphere. 

What areas are affected? 

 Satellite images showed fires in the Brazilian states of Amazonas, Rondonia, Para and 

Mato Grosso. The state of Amazonas is most affected. 

 Effects of damage to the Amazon go far beyond Brazil and its neighbors. The area's 

rainforest generates more than 20% of the world's oxygen and is home to 10% of the 

world's known biodiversity. The Amazon is referred to as the "lungs of the planet" and 

plays a major role in regulating the climate. The world would drastically change if the 

rainforest were to disappear, with impacts on everything from farms to drinking water. 

 

 

14TH CONFERENCE OF PARTIES (COP14)  

The United Nations Convention to Combat Desertification (UNCCD)’s Committee on 

Science and Technology (CST) on September 3, 2019, released its report on Soil 

Organic Carbon (SOC) in New Delhi. 

 

 The report titled as “Realising the Carbon Benefits of Sustainable Land Management 

Practices: Guidelines for Estimation of Soil Organic Carbon in the Context of Land 

Degradation Neutrality Planning and Monitoring”, emphasises the importance of SOC 

in preventing land degradation and desertification. 

 

What is Soil Organic carbon (SOC)? 
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 Soil organic carbon (SOC) comes from plants, animals, microbes, leaves and wood. It 

is mostly found in the first metre layer of the soil. 

 There are many conditions like temperature, rainfall, vegetation, soil management and 

land-use change and processes that determine the changes in SOC content. 

 

Benefits of Soil Organic carbon (SOC): 

 SOC improves soil health, agricultural yield and reduces the need for chemicals. 

 Small increases of SOC over very large areas significantly reduce net carbon dioxide 

emissions from agriculture. So SOC tries to mitigate climate change by reducing 

atmospheric carbon dioxide. 

 

Land Degradation Neutrality (LDN) 

 It is defined as a state where the amount and quality of land resources necessary to 

support ecosystem functions and services and enhance food security, remains stable 

or increases within specified temporal and spatial scales and ecosystems 

 It is a unique approach that counterbalances the expected loss of productive land with 

the recovery of degraded areas. It strategically places the measures to conserve, 

sustainably manage and restore land in the context of land use planning. 

 Sustainable Development Goal (SDG) target 15.3 has the component related to land 

degradation which states: “By 2030, combat desertification, restore degraded land and 

soil, including land affected by desertification, drought and floods, and strive to 

achieve a land degradation-neutral world.”  

 India’s target for LDN is 30 million hectares by 2030. 

 

About UNCCD: 

 Established in 1994, the United Nations Convention to Combat Desertification 

(UNCCD) is the sole legally binding international agreement linking environment 

and development to sustainable land management. 

 The Convention addresses specifically the arid, semi-arid and dry sub-humid areas, 

known as the drylands, where some of the most vulnerable ecosystems and peoples 

can be found. 

 The UNCCD is particularly committed to a bottom-up approach, encouraging the 

participation of local people in combating desertification and land degradation. 
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 The new UNCCD 2018-2030 Strategic Framework is the most comprehensive global 

commitment to achieve Land Degradation Neutrality (LDN) in order to restore the 

productivity of vast expanses of degraded land, improve the livelihoods of more than 

1.3 billion people, and reduce the impacts of drought on vulnerable populations to 

build. 

 The UNCCD secretariat facilitates cooperation between developed and developing 

countries, particularly around knowledge and technology transfer for sustainable land 

management. 

 The UNCCD collaborates closely with the other two Rio Conventions; the 

Convention on Biological Diversity (CBD) and the United Nations Framework 

Convention on Climate Change (UNFCCC) with an integrated approach and the best 

possible use of natural resources. 

Conference of Parties (COP): 

 The COP was established by the Convention as the supreme decision-making body. 

 It comprises ratifying governments and regional economic integration organizations, 

such as the European Union. 

 Till now COP had held thirteen sessions and 14th session will be held in India. 

 It has been meeting biennially since 2001. 

Conference of Parties 

(COP) 
Country Year 

COP 1 Rome, Italy 1997 

COP 2 Dakar, Senegal 1998 

COP 3 Recife, Brazil 1999 

COP 4 Bonn, Germany 2000 

COP 5 Geneva, Switzerland 2001 

COP 6 Havana, Cuba 2003 

COP 7 Nairobi, Kenya 2005 

COP 8 Madrid, Spain 2007 

COP 9 Buenos Aires, Argentina 2009 

COP 10 Changwon, South Korea 2011 

COP 11 Windhoek, Namibia 2013 
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COP 12 Ankara, Turkey 2015 

COP 13 Ordos, China 2017 

COP 14 New Delhi, India 2019 

 

 

 

HURRICANE DORIAN 

 Hurricane Dorian is a strong tropical cyclone currently affecting the Bahamas and the 

South-eastern United States. At least 5 people have dies and 21 injured. 

 It is one of the most powerful storms ever to hit Atlantic. Despite getting downgraded 

to Category 2, it is expected to remain very powerful for the next few days. 

 Hurricane - A hurricane is a large rotating storm with high speeds of wind that gust 

at least 74 mph that forms over warm waters in tropical areas. 

 Hurricanes have three main parts, the calm eye in the center, the eyewall where the 

winds and rains are the strongest, and the rain bands which spin out from the center 

and give the storm its size 

 . In the southern hemisphere, hurricanes rotate in a clockwise direction, and in the 

northern hemisphere they rotate in an anti-clockwise direction. This is due to what’s 

called the Coriolis Force, produced by the Earth’s rotation. 

 

How are hurricanes formed? 

 

 Hurricanes begin as tropical disturbances in warm ocean waters with surface 

temperatures of at least 80 degrees Fahrenheit (26.5 degrees Celsius). Those low-

pressure systems are fed by energy from warm seas. 

 A storm with wind speeds of 38 miles (61 km) an hour or less is classified as a tropical 

depression. It becomes a tropical storm—and is given a name, according to 

conventions determined by the World Meteorological Organization—when its sustained 

wind speeds top 39 miles (63 km) an hour. 
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 Hurricanes are enormous heat engines that deliver energy on a staggering scale. They 

draw heat from warm, moist ocean air and release it through condensation of water 

vapor in thunderstorms. 

 Hurricanes spin around a low-pressure center known as the eye. Sinking air makes 

this 20- to 40-mile-wide (32- to 64-kilometer-wide) area notoriously calm. But the eye 

is surrounded by a circular “eye wall” that contains the storm’s strongest winds and 

rain. 

 

Measurement 

 The size of Hurricane is mainly measured by the Saffir-Simpson scale – other scales 

are used in Asia Pacific and Australia. 

The system divides storms into five categories: 

 Category 1: Winds 74 to 95 mph (Minor damage) 

 Category 2: Winds 96 to 110 mph (Extensive damage — Can uproot trees and break 

windows) 

 Category 3: Winds 111 to 129 mph (Devastating — Can break windows and doors) 

 Category 4: Winds 130 to 156 mph (Catastrophic damage — Can tear off roofs) 

 Category 5: Winds 157 mph or higher (The absolute worst and can level houses and 

destroy buildings) 

Naming 

 Hurricanes are given names by the World Meteorological Organisation (WMO) so that 

they can be distinguished. 

 Each year, tropical storms are named in alphabetical order according to a list 

produced by the WMO. 

 That name stays with the storm if it develops into a hurricane. 

 The names can only be repeated after six years. 

Hurricane Dorian 

 Dorian is estimated to be the second-most-powerful hurricane ever recorded in the 

Atlantic Ocean and ties the record for the most-powerful storm to make landfall, 

according to the National Weather Service 

 The storm is not currently expected to make landfall in the US; it should instead stay 

uncomfortably close offshore. 
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 The storm could bring several inches of rain or more for parts of Florida and the 

Southeast. 

 The deadliest aspect of a hurricane tends to be storm surge (flooding caused by 

seawater pushed onshore by the hurricane’s winds). 

 Reason behind downgrading of Category of Dorian: Dorian has slowed down 

because a high pressure ridge that was steering the storm westward has weakened. 

Now, the storm is essentially waiting for another external force before it starts moving 

quickly again. 

 

 

 

 

ETHANOL BLENDING 

Context 

Government has hiked ethanol procurement price for blending with petrol, 

allowed conversion of old sugar into ethanol. 

 

About 

 The government has approved an increase in the price of ethanol to be procured by 

public sector oil marketing companies (OMCs) from sugar mills for blending with 

petrol for the 2019-20 supply year from December 1. 

 Cabinet Committee on Economic Affairs (CCEA) has also allowed conversion of old 

sugar into ethanol, which again is expected to help mills deal with the current 

overproduction in the sweetener and make timely payments to farmers for the cane 

delivered by them. 

 It has thus allowed mills to produce ethanol from heavy molasses and directly from 

sugarcane juice. 

 The CCEA approved even use of sugar and sugar syrup for production of ethanol; mills 

can simply add these to the molasses mother liquor for further fermentation. 
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Ethanol blending 

 Biofuels in India are of strategic importance as it augers well with the ongoing 

initiatives of the Government such as Make in India, Swachh Bharat Abhiyan, Skill 

Development and offers great opportunity to integrate with the ambitious targets of 

doubling of Farmers Income, Import Reduction, Employment Generation, Waste to 

Wealth Creation. 

 Biofuels programme in India has been largely impacted due to the sustained and 

quantum non-availability of domestic feedstock for biofuel production which needs to 

be addressed. 

Biofuels 

 Biofuels are liquid or gaseous fuels primarily produced from biomass, and can be 

used to replace or can be used in addition to diesel, petrol or other fossil fuels for 

transport, stationary, portable and other applications. 

 Crops used to make biofuels are generally high in sugar (such as sugarcane, 

sugarbeet, and sweet sorghum), starch (such as maize and tapioca) or oils (such as 

soybean, rapeseed, coconut, sunflower). 

 

Categories of biofuels 

Biofuels are generally classified into three categories. They are 

 First generation biofuels - First-generation biofuels are made from sugar, starch, 

vegetable oil, or animal fats using conventional technology. Common first-generation 

biofuels include Bioalcohols, Biodiesel, Vegetable oil, Bioethers, Biogas. 

 Second generation biofuels - These are produced from non-food crops, such as 

cellulosic biofuels and waste biomass (stalks of wheat and corn, and wood). Examples 

include advanced biofuels like biohydrogen, biomethanol. 

 Third generation biofuels - These are produced from micro-organisms like algae. 

 

Ethanol Blended with Petrol (EBP) programme: 

 EBP programme was launched by the government in 2003 to promote the use of 

alternative and environmental friendly fuels. 

 This intervention also aimed to reduce import dependency for energy requirements, 

and give boost to the agriculture sector (supply of straw, additional income to 
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farmers). 

 Oil marketing companies (OMCs) were mandated to sell ethanol blended petrol with 

percentage of ethanol up to 10 per cent. The government allowed procurement of 

ethanol produced from non-food feed stocks, like cellulosic and ligno-cellulosic 

materials, including petrochemical route. 

 Ligno-cellulosic materials: It describes the main constituents in most plants, 

namely cellulose, hemicelluloses, and lignin. Lignocellulose is a complex matrix, 

comprising many different polysaccharides, phenolic polymers and proteins. 

Cellulose, the major component of cell walls of land plants, is a glucan 

polysaccharide containing large reservoirs of energy that provide real potential for 

conversion into biofuels. It is the non-starch based fibrous part of plant material 

  

National Policy on Biofuels 2018: 

Salient Features: 

 The Policy categorizes biofuels as "Basic Biofuels" viz. First Generation (1G) 

bioethanol & biodiesel and "Advanced Biofuels" - Second Generation (2G) ethanol, 

Municipal Solid Waste (MSW) to drop-in fuels, Third Generation (3G) biofuels, bio-

CNG etc. to enable extension of appropriate financial and fiscal incentives under 

each category. 

 The Policy expands the scope of raw material for ethanol production by allowing use 

of Sugarcane Juice, Sugar containing materials like Sugar Beet, Sweet Sorghum, 

Starch containing materials like Corn, Cassava, Damaged food grains like wheat, 

broken rice, Rotten Potatoes, unfit for human consumption for ethanol production. 

 Farmers are at a risk of not getting appropriate price for their produce during the 

surplus production phase. Taking this into account, the Policy allows use of surplus 

food grains for production of ethanol for blending with petrol with the approval of 

National Biofuel Coordination Committee. 

 With a thrust on Advanced Biofuels, the Policy indicates a viability gap funding 

scheme for 2G ethanol Bio refineries of Rs.5000 crore in 6 years in addition to 

additional tax incentives, higher purchase price as compared to 1G biofuels. 
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 The Policy encourages setting up of supply chain mechanisms for biodiesel 

production from non-edible oilseeds, Used Cooking Oil, short gestation crops. 

 

 

 

BASEL BAN AMENDMENT 

Croatia became the 97th country to ratify the ban, which was adopted by the parties 

to the Basel Convention in 1995. 

 Croatia became the 97thcountry to ratify the ban, which was adopted by the parties to 

the Basel Convention in 1995, to protect human health and the environment against 

the adverse effects of hazardous wastes. With Croatia’s ratification, a necessary ¾ of 

the parties to the Basel Convention have ratified the agreement and has become an 

international law after Croatia ratified it on September 6, 2019. 

Basel Convention: 

 The Basel Convention on the Control of Transboundary Movements of Hazardous 

Wastes and their Disposal was adopted on 22 March 1989 by the Conference of 

Plenipotentiaries in Basel, Switzerland, in response to a public outcry following the 

discovery, in the 1980s, in Africa and other parts of the developing world of deposits of 

toxic wastes imported from abroad. 

 It does not address the movement of radioactive waste. 

 To implement and restrict the trade of hazardous waste between more developed 

countries and less developed countries an organization is formed which is known 

as Basel Action Network (BAN) 

The provisions of the Convention center around the following principal aims:  

 The reduction of hazardous waste generation and the promotion of environmentally 

sound management of hazardous wastes, wherever the place of disposal. 

 The restriction of transboundary movements of hazardous wastes except where it is 

perceived to be in accordance with the principles of environmentally sound 

management. 
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 A regulatory system applying to cases where transboundary movements are 

permissible. 

 

 

 

Some definitions 

About Basel Action Network (BAN): 

 Founded in 1997, the Basel Action Network is a charitable organization of 

the United States, based in Seattle. 

 BAN is the world's only organization focused on confronting the global 

environmental justice and economic inefficiency of toxic trade and its 

devastating impacts. 

 Today, BAN serves as the information clearinghouse on the subject of 

waste trade for journalists, academics, and the general public. Through its 

investigations, BAN uncovered the tragedy of hazardous electronic waste 

dumping in developing countries. 

 Hazardous waste: 

 A waste falls under the scope of the Convention if it is within the category of wastes 

listed in Annex I of the Convention and it exhibits one of the hazardous characteristics 

contained in Annex III. 

 It must both be listed and possess a characteristic such as being explosive, 

flammable, toxic, or corrosive. 

 14th Conference of the Parties (COP14) of the Basel Convention adopted a resolution 

which is legally binding which restricted plastic scrap exports by requiring countries 

to obtain prior informed consent before exporting contaminated or mixed plastic scrap 

 The other way that a waste may fall under the scope of the Convention is if it is 

defined as or considered to be a hazardous waste under the laws of either the 

exporting country, the importing country, or any of the countries of transit 

 Transboundary movement: 
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 It means any movement of hazardous wastes or other wastes from an area under the 

national jurisdiction of one State to or through an area under the national jurisdiction 

of another State or to or through an area not under the national jurisdiction of any 

State, provided at least two States are involved in the movement. 

 

The Basel Convention BAN Amendment: 

 The Ban Amendment was originally adopted as a decision of the second meeting of the 

Conference of the Parties in March 1994. 

 The “Ban Amendment” provides for the prohibition by Parties listed in Annex VII 

(members of OECD, EU, and Liechtenstein) of all transboundary movements of 

hazardous wastes including electronic wastes and obsolete ships which are destined 

for final disposal operations from OECD to non-OECD States. 

 According to amendment, it was agreed that such “Annex VII Parties” prohibit and 

phase out all transboundary movements of hazardous wastes destined for recovery or 

recycling operations from OECD to non-OECD States by 31 December 1997. 

 At COP-3 in 1995, Parties adopted the same as a further amendment to the 

Convention known as the “Ban Amendment”. 

 The Ban Amendment had been stalled for all these years till now due to uncertainty 

over how to interpret the Convention. 

Ratification status of other major countries: 

 According to BAN the United States, the world's most wasteful country per-capita, has 

not ratified the Basel Convention, nor the Ban Amendment 

 Other developed countries like Canada, Japan, Australia, and New Zealand, likewise, 

have e-waste export problems and they too have so far refused to ratify the Ban 

Amendment. 

 South Korea, Russia, India, Brazil, and Mexico are yet to ratify the ban. 
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BONN CHALLENGE 

India to rejuvenate 50,000 hectares of degraded land 

 The Bonn Challenge is a global effort to bring 150 million hectares of the world’s 

deforested and degraded land into restoration by 2020, and 350 million hectares by 

2030. 

 It was launched in 2011 by the Government of Germany and IUCN, and later 

endorsed and extended by the New York Declaration on Forests at the 2014 UN 

Climate Summit. 

 Bonn Challenge is the forest landscape restoration (FLR) approach, which aims to 

restore ecological integrity at the same time as improving human well-being 

through multifunctional landscapes. 

 The Bonn Challenge is not a new global commitment but rather a practical means of 

realizing many existing international commitments, including the CBD Aichi Target 

15, the UNFCCC REDD+ goal, and the Rio+20 land degradation neutrality goal. 

 

 

 

2 NEW GINGER SPECIES 

Scientists from the Botanical Survey of India (BSI) have discovered two new species of 

Zingiber, commonly referred to as ginger, from Nagaland. 

 Zingiber perenense -The lip of the flower (modified corolla) is white in colour, with 

dense dark- purplish red blotches. Its pollen is a creamy-white and ovato-ellipsoidal, 

whereas the fruit is an oblong 4.5 cm-5.5 cm long capsule. It has been discovered 

from the Peren district of Nagaland. For Zingiber dimapurense. 

 Zingiber dimapurense - The lip of the flower is white with purplish-red streaks 

throughout, and the pollen is ellipsoidal. It was found in the Dimapur district of the 
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NILGIRI TAHR’ 

 This is the second consecutive year that an increase in the population of the animal 

had been recorded in the park. 

 The almost 8% increase in the population of the iconic animal in 2019 follows a 

similarly significant increase in its population in 2018. 

 Nilgiri tahrs are stocky goats with short, coarse fur and a bristly mane. 

 Males are larger than the females, and have a darker colour when mature. Both sexes 

have curved horns, which are larger in the males, reaching up to 40 cm for males and 

30 cm for females. 

 Adult males develop a light grey area or “saddle” on their backs and are hence called 

“saddlebacks” 

 IUCN status - Endangered 

 

Conservation Issues 

      

 The Nilgiri tahr symbolizes the conflicts inherent in conservation of threatened fauna 

and their habitat. 

 Their number totals around 2200-2500 individuals in the wild. 

 Nilgiri tahrs exist only in small, isolated populations due to extreme habitat 

fragmentation and illegal hunting. They are, as a result, vulnerable to local extinction. 

 The reasons for the decline of tahr populations have not been fully understood. 

 The species has always been under severe stress on account of the construction of 

numerous hydroelectric projects, timber felling and monoculture plantation of 

eucalyptus and wattles. 

 All these development activities, especially the plantation activities affect the heart of 

the tahr habitat, which are the grasslands – Sholas. 
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MUKURTHI NATIONAL PARK 

 It is located on the high altitudes of the Nilgiris, comprising rolling downs 

interspersed with temperate Sholas in depressions. 

 The landscape is extremely picturesque and a seat of endemism in its relationship 

with Himalayan flora and fauna. This forms part of the Nilgiris biosphere reserve. 

 Forest Type - Primarily grassland, characteristically interspersed with numerous 

isolated, compact, sharply defined montane wet temperate mixed forests locally 

termed ‘Sholas’, with beautiful brooks. 

 

 

 

WANDERING OF THE GEO-MAGNETIC POLES 

Magnetic north and true north (Geographical North Pole) are going to synch for the 

first time in 360 years. 

 

What is the difference between magnetic and geographic poles? 

The Earth has two pairs of north and south poles. 

 The geographic poles: They are defined by the axis around which the planet rotates, 

and are fixed. 
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 Magnetic poles: The Earth behaves like a giant bar magnet and this behaviour 

defines its magnetic north and south poles, which are not static. 

 

 

Origin of Earths magnetism: 

 The origin of Earth’s magnetism lies in its outer core, a more than 2,000-km layer of 

liquid iron and some other metals like nickel that surrounds the central core, or the 

innermost part. 

 This liquid iron is in constant motion due to Earth’s rotation and various other 

reasons, and this motion produces a magnetic field. 

 The movement of liquid iron and other metals in the outer core of the Earth is known 

to influence the magnetic field, but this movement is chaotic and turbulent. 

 Therefore the Earth’s magnetic behaviour is far more complex than that of a simple 

bar magnet. 

 

Why magnetic poles often change their position? 

 The magnetic poles shift according to the magnetic field of the earth. The presence of 

the molten iron in the earth’s core and the constant rotation of earth around its own 

axis are the reasons behind the ever-changing magnetic field of the earth. 

 The changing position of North Pole is also referred as Wandering North Pole 

hypothesis. 

 So generally there is the gap between true North Pole and the magnetic north pole of 

the earth. 
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 Its north poles and south poles move around sometimes erratically. Over large periods 

of time, they change their locations significantly, sometimes even interchanging their 

positions. 

 

How Magnetic poles interchange their positions? 

 The geologic record shows that hundreds of pole reversals have occurred throughout 

Earth's history; they happen when patches of iron atoms in Earth’s liquid outer 

core become reverse-aligned, like tiny magnets oriented in the opposite direction from 

those around them. 

 Earth's magnetic field takes between 1,000 and 10,000 years to reverse, and in the 

process, it greatly diminishes before it re-aligns. It's not a sudden flip, but a slow 

process, during which the field strength becomes weak. The field becomes more 

complex and might show more than two poles for a while, and then builds up in 

strength and aligns in the opposite direction. 

 When the reversed patches grow to the point that they dominate the rest of the core, 

Earth's overall magnetic field flips. The last reversal happened 780,000 years ago 

during the Stone Age, and indeed there's evidence to suggest the planet may be in the 

early stages of a pole reversal right now. 

 

What happens if Earth's Magnetic Poles Flip? 

 

 Formation of more ozone holes: A strong magnetic field helps protect Earth from 

blasts of radiation from the sun. Due to weak magnetic field the charged particles 

bombarding Earth's atmosphere during solar storms would punch holes in Earth's 

atmosphere, and this could hurt humans. These 'holes' would not be permanent, but 

might be present on one- to 10-year timescales and could be the cause of skin cancer. 

 Impact on Fauna: Animals that use Earth’s magnetic field for navigation—including 

birds, salmon, and sea turtles could get lost during their routine journeys. 

 Impact on technology: Due to weakened magnetic field the impacts of solar 

disturbances will increase which can damage satellites, cause power outages and 

interrupt radio transmissions. 

 Some scientist believe that there is a relation between reversal of magnetic field and 

species extinction but some believe that there is no such relation. 
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What is the current position of magnetic poles? 

 Currently, the magnetic north pole is located somewhere over northern Canada as 

discovered in 1831 by Sir James Clark Ross. 

 The magnetic South Pole is near McMurdo Sound, at the sea edge of the Antarctic 

continent. 

 Since then the magnetic north pole has been moving across the Canadian Arctic 

towards Russia, and has moved hundreds of miles over the last several decades. 

The magnetic compass points towards which pole and what are the related 

concepts? 

 A compass needle generally points at the earth’s magnetic north pole. 

 As the magnetic field changes so that angle of declination also changes. The angle of 

declination is the angle that the compass needle makes between the true north and 

the magnetic north. 

 The angle of declination will become zero this month. And both north poles will unite 

after a gap of 360 years. This alignment will last only for few weeks. 

 Over the past few hundred years the declination has been negative as all compass 

needles have pointed west of the true north. 

 Now after few weeks scientists are speculating that the declination will become 

positive and the compass needles will point east of the true north. 

 

 

 

GHARIAL CONSERVATION IN INDIA 

The National Green Tribunal has directed the Madhya Pradesh government to submit 

within three weeks separate progress report of the departments concerned on the 

steps taken according to an action plan to conserve gharial habitat along the Son 

River 

 The gharial (Gavialis gangeticus), also known as the gavial, and fish-eating crocodile is 

a crocodilian in the family Gavialidae, native to sandy freshwater river banks in the 

plains of the northern part of the Indian subcontinent. 
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 The gharial (Gavialis gangeticus) is a critically endangered crocodilian existing only in 

India, Nepal and Bangladesh. 

 India’s Katerniaghat Wildlife Sanctuary contains a breeding population vital to the 

survival of the species. 

 However this population is threatened by a combination of natural and anthropogenic 

causes. 

 The gharial is one of the longest of all living crocodilians. 

 The gharial once thrived in all the major river systems of the northern Indian 

subcontinent, from the Indus River in Pakistan and the Ganges to the Irrawaddy River 

in Myanmar. 

 Chambal River in National Chambal Sanctuary is the natural habitat of gharial. 

 

 

 

Conservation efforts 

 Due to extensive conservation efforts by wildlife departments in Rajasthan, Madhya 

Pradesh, Uttar Pradesh and the relatively undisturbed riverine ecosystem of the 

Chambal which passes through these three states, gharial numbers have reached over 

1,680 in the Chambal Sanctuary area. 

 In 1978, the Kukrail Gharial Rehabilitation Centre was established to protect the 

critically endangered gharials of the north Indian rivers. 

 The eggs are hatched in the artificial hatcheries and the three year old juveniles are 

tagged and gharials are released after they are three years old, when they are less 

vulnerable to predation. 

 Gharials have also been sent to various zoos and nature parks across the world. 

Odisha, Kanpur, Delhi, West Bengal, Chennai, Bhutan, Tokyo, New York, Pakistan, 



IMPORTANT GEOGRAPHY TOPICS FOR UPSC IAS PRELIMS 2020 

MYUPSC.COM 

and Afghanistan are some of the places where healthy gharials from the  Kukrail 

Centre can be seen. 

 Methods like ‘bio-logging’ to understand the underwater behaviour and natural 

habitats of free ranging gharials . 

 

 

 

CRITICALLY ENDANGERED INDIAN VULTURE (GYPS INDICUS) 

Vulture culture: How the bird was saved from extinction 

 

 

 

 Nine species of vulture can be found living in India, but most are now in danger of 

extinction. 

 The number declined from 40 million in the 80s to a few thousand by 2009. 

 The major reason behind the vulture population getting nearly wiped out was the drug 

Diclofenac, found in the carcass of cattle the vultures fed on. The drug, whose 

veterinary use was banned in 2008, was commonly administered to cattle to treat 

inflammation. 

 The IUCN Red Data Book has listed Gyps bengalensis as "critically endangered". 
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 The dramatic vulture decline observed across India presents a range of ecological 

threats, by influencing the numbers and distribution of other scavenging species. 

Increased feral dog populations have been reported all over in India, posing many 

associated disease risks such as rabies to humans and wildlife. 

 The Hindu religion, which represents 80% of the country's population, is particularly 

favorable to vultures. Cows are considered sacred by majority of Hindus, so cow meat 

is generally not consumed. This results in the cow's corpse being left to be fed on by 

vultures. 

FACT BOOK 

 Habitat and Ecology: Forest, Grassland, Shrub land, Savanna, Artificial/Terrestrial 

 IUCN status: Critically Endangered 

 Major Threat: Diclofenac Drug 

 Vulture Care Centre (VCC): set up at Pinjore, Haryana. 

 Vulture Conservation and Breeding Centres (VCBC) in India: 9 

 Extant (resident): India; Pakistan 

 

 

 

GLOBAL CARBON PROJECT REPORT 

According to Global Carbon Project Report, global carbon emissions are an all-time 

high of 37.1 billion tonnes of CO2 in 2018. India, the third-highest contributor, saw 

emissions rise by about 6.3% from 2017 in 2018. 

 

Background 

Since the Industrial Revolution, energy-driven consumption of fossil fuels has led to a 

rapid increase in CO2 emissions, disrupting the global carbon cycle and leading to a 

planetary warming impact.   It has been the dominant cause of observed warming 

since the mid-20th century. Temperature rise to date has already resulted in profound 

alterations to human and natural systems, including increases in droughts, floods, 
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and some other types of extreme weather; sea level rise; and biodiversity loss – these 

changes are causing unprecedented risks to vulnerable persons and populations. 

In the wake of such alarming rising emissions leading to global warming and climate 

change, Global Carbon Project organisation was established in 2001 to quantify 

global greenhouse gas emissions and their causes. The Global Carbon Project 

collaborates with many groups to gather, analyse, and publish data on greenhouse gas 

emissions in an open and transparent fashion, making datasets available on its 

website and through its publications. Recently, it launched a Global Carbon Project 

Report highlighting several alarming emissions stats. 

Global Carbon Project Report Highlights 

 Global carbon dioxide emissions rose 1.6% in 2017, and new data indicates emissions 

could have risen more than 2% in 2018 on the back of sustained increases in coal, oil, 

and gas use. 

 CO2 emissions have now risen for a second year, after three years of little to no growth 

from 2014 to 2016. The rise in 2017 was 1.6%. 

 The 10 biggest emitters in 2018 are China, U.S., India, Russia, Japan, Germany, Iran, 

Saudi Arabia, South Korea, and Canada. The EU as a region of countries ranks third. 

 China’s emissions accounted for 27% of the global total, having grown an estimated 

4.7% in 2018 and reaching a new all-time high. 

 Emissions in the U.S., which has withdrawn from its commitment to the Paris 

Agreement, account for 15% of the global total, and look set to have grown about 2.5% 

in 2018 after several years of decline. 

 Despite the rapid deployment in low carbon technologies in India, emissions are 

expected to grow a solid 6.3% in 2018, pushed by strong economic growth of around 

8% per year. Coal is still the mainstay of the Indian economy, and it will be a 

challenge for solar and wind to displace coal given the strong growth in energy use. 

 Limiting global warming to the 2015 Paris Agreement goal of keeping the global 

temperature increase this century to well below 2°C would need carbon dioxide 

emissions to decline by 50% by 2030 and reach net zero by about 2050. 

Also the IPCC Special Report reveals that at the current rate of emissions, the world is 

set to breach the global warming limit of 1.5 degree Celsius goal set in Paris 

Agreement between 2030 and 2052. At present, the world is 1.2°C warmer compared 

to pre-industrial levels. 
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 Carbon and other Greenhouse Gas (GHG) emissions vis-à-vis India 

o India with a growth rate of around 8% is one of the fastest growing countries and thus 

its energy demands and thereby Greenhouse Gas (GHG) Emissions is also rising at an 

alarming rate of about 6.3%. 

o G20 Brown to Green Report 2018 says that India has one of the G20’s highest 

growth rates in energy use per capita (15 per cent) between 2012 and 2017. 

o India’s greenhouse gas emissions more than doubled between 1990 and 2015 (+147 

per cent), and that trend is expected to continue. 

o IPCC report says that countries like India, with large populations dependent on the 

agricultural and fishery sectors, would be highly impacted. And thus, it should India 

must take the lead in forming a global coalition for a 1.5°C world to save its poor and 

vulnerable population. 

 

 

 Sector Wise Emission Estimates (2005 -2013) 

o The energy sector contributes 63% to the overall emissions while the Industry sector 

contributes to almost 26% to the overall emissions. 

o AFOLU (Agriculture, Forestry and other Land Use) sector forms almost 7% (with Land 

Use, Land Use Change and Forestry (LULUCF)) of the total emissions while the waste 

sector contributes 4% to the national level estimates.  

 

                                                                      

IMPACT ON INDIA 

The most affected people live in low and middle income countries, some of which have 

experienced a decline in food security, which in turn is partly linked to rising 

migration and poverty.  India is among the countries most vulnerable to climate 

change. It has one of the highest densities of economic activity in the world, and very 

large numbers of poor people who rely on the natural resource base for their 
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livelihoods, with a high dependence on rainfall. By 2020, pressure on India’s water, 

air, soil, and forests is expected to become the highest in the world. 

 Climatic factors : Rainfall and Temperature 

A decline in monsoon rainfall since the 1950s has already been observed. Also, the 

summer heat has arrived early the past few years across India. Each year since 2016 

there has been high temperatures in excess of 38°C in most of India during the second 

half of March. 

o A 2°C rise in the world’s average temperatures will make India’s summer monsoon 

highly unpredictable. 

o An abrupt change in the monsoon could precipitate a major crisis, triggering more 

frequent droughts as well as greater flooding in large parts of India. 

o Unusual and unprecedented spells of hot weather are expected to occur far more 

frequently and cover much larger areas. 

o Under 4°C warming, the west coast and southern India are projected to shift to new, 

high-temperature climatic regimes with significant impacts on agriculture. 

 

 

 

KAZIRANGA NATIONAL PARK 

Four people lost their lives and two one-horned rhinos drowned in Kaziranga National 

Park (KNP) on Tuesday as Assam continued to reel under floods and rain-induced 

landslides. 

 

 Kaziranga National park’s 430 square kilometer area sprinkled with elephant-grass 

meadows, swampy lagoons, and dense forests is home to more than 2200 Indian one-

horned rhinoceros, approximately 2/3rd of their total world population. 

 Formed in 1908 on the recommendation of Mary Curzon, the park is located in the 

edge of the Eastern Himalayan biodiversity hotspots – Golaghat and Nagaon district in 

Assam 
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 In the year 1985, the park was declared as a World Heritage Site by UNESCO. 

 Along with the iconic Greater one-horned rhinoceros, the park is the breeding ground 

of elephants, wild water buffalo, and swamp deer. 

 Over the time, the tiger population has also increased in Kaziranga, and that’s the 

reason why Kaziranga was declared as Tiger Reserve in 2006. 

 Also, the park is recognized as an Important Bird Area by BirdLife International for the 

conservation of avifaunal species. Birds like lesser white-fronted goose, ferruginous 

duck, Baer’s pochard duck and lesser adjutant, greater adjutant, black-necked stork, 

and Asian Openbill stork specially migrate from the Central Asia during the winter 

season. 

 The park has successfully managed to grow the population of Greater one-horned 

rhinoceros, an endangered species. 

 The vast expanse of tall elephant grass, marshland, and dense tropical moist broadleaf 

forests undoubtedly makes the park look beautiful but it’s the presence of 

Brahmaputra River, which makes it look enigmatic. 

 Due to the difference in altitude between the eastern and western areas of the park, 

here one can see mainly four types of vegetation’ like alluvial inundated grasslands, 

alluvial savanna woodlands, tropical moist mixed deciduous forests, and tropical 

semi-evergreen forests. 

 Kumbhi, Indian gooseberry, the cotton tree, and elephant Apple are amongst the 

famous trees that can be seen in the park. 

About Asian one-horned Rhinoceros 

 

 The Indian Rhinoceros (Rhinoceros unicornis) is also called Greater One-horned 

Rhinoceros and Asian One-horned Rhinoceros and belongs to the Rhinocerotidae 

family. 

 Primarily found in parts of north-eastern India and in protected areas in the Terai of 

Nepal, where populations are confined to the riverine grasslands in the foothills of the 

Himalayas. 
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 Weighing between 2260 kg and 3000 kg, it is the fourth largest land animal and has a 

single horn. 

 These Rhinoceros once ranged throughout the entire stretch of the Indo-Gangetic 

Plain but excessive hunting reduced their natural habitat drastically. Today, about 

3,000 Rhinos live in the wild, 2000 of which are found in Assam’s Kaziranga alone. 

 These Rhinoceros can run at speeds of up to 55 km/h for short periods of time and is 

also an excellent swimmer. 

 It has excellent senses of hearing and smell but relatively poor eyesight. 

 

Current situation and mitigation efforts in Kaziranga National park 

 

 Incessant rain in the region over the past few days has resulted in most of the water 

bodies overflowing and the animals moving to higher reaches. 

 At present water has entered the park through natural channels which is normal but 

the situation becomes extremely critical once water flows over the Brahmaputra 

embankment. 

 Apart from the Brahmaputra, water from the Dhansiri, which is a tributary of the 

Brahmaputra, also entered the park. 

 Series of measures to mitigate flood impact such as pressing seven new speedboats 

into service, several rounds of awareness drives among the fringe villages, seeking 

their cooperation and support and repairing the highland inside the park so that these 

can provide shelter to the animals during flood. 

 The anti-poaching camps have been repaired for use by the mobile anti-poaching 

teams that will patrol the park 24X7 during floods 

 Besides, staff members, including divisional forest officers, forest guards, home 

guards, boatmen and commandos of the elite Assam Forest Protection Force (AFPF) 

are currently deployed at the park. 
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 Time cards are being provided to vehicles coming from both sides of the Kaziranga 

National Park to provide utmost security to animals from being hunted. 

 

 

POLAVARAM IRRIGATION PROJECT 

The Ministry of Jal Shakti has constituted a committee to examine the cost 

escalation of the Polavaram irrigation project under the instructions of the Ministry of 

Finance. 

 

 

 

 Revised Cost Committee has been formed to rework the cost of Polavaram Irrigation 

Project (PIP) in Andhra Pradesh, under the chairmanship of a joint secretary of the 

Finance Ministry. 

 The revised cost estimates is being assessed by the Technical Advisory Committee. 

 Ministry of Finance has also asked the state government to soon send an audit of Rs 

5,000 crore spent prior to 2014, as an audit of Rs 3,000 crore spent has been held so 

far. 

Compensation to affected people 

 Compensation package of Rs. 6, 36,000 has been fixed for per affected family and 

those whose cattle is also affected, they will get another Rs. 25,000, as per the 

package decided. 
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 There is no complaint pending with the Government of India. To ensure rehabilitation 

and resettlement of those affected by the project, committees have been formed by 

state governments and are headed by collectors to look into grievances. Even, a 

committee has also been set up under the Secretary of Ministry of Tribal Affairs to 

redress the grievances of tribal people. 

 

Funding Issue of PIP 

 The Government of Andhra Pradesh submitted Revised Cost Estimates (RCE) for Rs 

57,297.42 crore at 2017-18 price level to Central Water Commission (CWC) in 

January, 2018. 

 The Advisory Committee on Irrigation, Flood Control & Multipurpose Projects of the 

Department of Water Resources, River Development & Ganga Rejuvenation, Ministry 

of Jal Shakti in its 141st meeting held in February, 2019 accepted the RCE of the PIP 

for Rs 55,548.87 crore at 2017-18 Price level (PL) of which cost of irrigation component 

is Rs.50,987.96 crore 

 The approved RCE has reduced mainly on account of reconciliation in estimated cost 

of certain land under submergence, land for which compensation is payable, cost of 

remaining works as per relevant schedule of rates. 

 

Polavaram Irrigation Project (PIP) 

 This project is located in West Godavari district of Andhra Pradesh, which will also 

interlink several rivers in the state. 

 It has been accorded national project status by the Centre. Its implementation is 

monitored by the Central Water Commission. 

 The project involves relocation of about 50,000 families especially in Khammam, East 

Godavari and West Godavari districts in Andhra Pradesh, besides 2,000 families in 

Odisha and Chhattisgarh. 

 

Aim of the Project 

 Purpose of this multi-purpose project is to facilitate irrigation and it will also help in 

the supply of drinking water to Visakhapatnam and water for industrial purposes. 

 It also endeavours hydropower to regions of East Godavari, Vishakhapatnam, Krishna 

and West Godavari districts of Andhra Pradesh. 
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 It seeks to address the challenges of flooding and droughts witnessed in the respective 

basins. 

 The project also aims to help the Rayalaseema region (comprising Anantapur, 

Chittoor, Kadapah and Kurnool districts out of the total 13 districts) get more water. 

Issues with the project 

 Displacement: The environmental impact assessment (EIA) of the project says 276 

villages will be affected. The Polavaram Project Environmental Impact Appraisal 

Report of 1985 expected 150,697 people to be displaced in 226 villages. Of the 

displaced population, tribals constitute 50%. With inadequate resettlement and 

rehabilitation measures, this has severe implications on the socio-economic life of the 

displaced populations. 

 Changes to the ecology of the region: Environmental activists argue that the project 

will submerge forests, wildlife sanctuaries and as a result disturb the ecology. 

 Too costly: The project will heavily burden the exchequer and low-cost alternatives for 

flood and drought prevention should be explored. 

Criteria for selection as National Project 

 Any state project can be regarded as a national project where planning and early 

completion of the project is necessary in the interest of the country. 

 Inter-State projects which are dragging on due to non-resolution of Inter-State issues 

relating to sharing of costs, rehabilitation and aspects of power production etc., 

 Intra-State projects with the additional potential of more than 2,00,000 hectare (ha) 

and with no dispute regarding sharing of water and where hydrology is established. 

 As of 2016, there are 16 Dam projects which have received the status of National 

Project. 

 

 

 

ORCHIDS OF INDIA: A PICTORIAL GUIDE 

Context 
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The Botanical Survey of India has published Orchids of India: A Pictorial Guide- 

the first comprehensive census of orchids of India. 

 Orchids of India: A Pictorial Guide gives all details of all the species of India, which 

was unveiled by the Ministry of Environment, Forest and Climate Change. 

 According to the publication, the total number of orchid species endemic to India is 

388. 

 757 (60%) of all orchids found in India are epiphytic, 447 are terrestrial and 43 are 

mycoheterotrophic. 

 The Himalayas, North-East parts of India and Western Ghats are the hot-spots of 

orchids. 

 The highest number of orchid species is recorded from Arunachal Pradesh followed 

by Sikkim and West Bengal. The Western Ghats have high endemism of orchids. 

 Among the bio geographic zones of India, the Himalayan zone is the richest in terms of 

orchid species followed by Northeast, Western Ghats, Deccan plateau and Andaman & 

Nicobar Islands. 

 The publication point out that Kerala has 111 of these endemic species while Tamil 

Nadu has 92 of them. 

Orchids 

 Orchids have unique shape and ornamentation and have complex floral structure that 

facilitates biotic cross-pollination 

 They are broadly categorised into three life forms: a) epiphytic (plants growing on 

another plants including those growing on rock boulders and often termed 

lithophytes), b) terrestrial (plants growing on land and climbers) and 

c) mycoheterotrophic (plants which derive nutrients from Mycorrhizal fungi that are 

attached to the roots of a vascular plant). 

 The epiphytic orchids are abundant up to 1800 m above the sea level and their 

occurrence decreases with the increase in altitude. 

 Terrestrial orchids, which grow directly on soil, are found in large numbers in 

temperate and alpine region whereas mycoheterotrophic orchids, mostly associated 

with ectomycorrhizal fungi, are found in temperate regions, or are found growing with 

parasites in tropical regions. 
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 The entire orchid family is listed under appendix II of CITES (Convention on 

International Trade in Endangered Species of Wild Fauna and Flora) and hence any 

trade of wild orchid is banned globally. 

 Some of the orchids like Dendrobium, Phalaenopsis, Oncidium and Cymbidium are 

quite popular in floriculture trade and have a demand both within and outside 

country. 

 

Botanical Survey of India (BSI) 

 BSI is the apex research organization under the Ministry of Environment and 

Forests (MOEF) for carrying out taxonomic and floristic studies on wild plant 

resources of the country. 

 Its objective is to undertake intensive floristic surveys and collect accurate and 

detailed information on the occurrence, distribution, ecology and economic utility of 

plants in the country. 

 It was established in 1890 with objective to explore plant resources of country and to 

identify plants species with economic virtues. 

 It develops National database of Indian plants, including herbarium and live 

specimens, botanical paintings and illustrations, etc. 

 

CITES 

 It is an international agreement between governments aimed to ensure international 

trade in specimens of wild animals and plants does not threaten their survival. 

 By this agreement States and regional economic integration organizations adhere 

voluntarily. States that have agreed to be bound by the Convention ('joined' CITES) are 

known as Parties. 

 Although, legally binding – in other words they have to implement the Convention – it 

does not take the place of national laws. Rather it provides a framework to be 

respected by each Party, which has to adopt its own domestic legislation to ensure 

that CITES, is implemented at the national level. 
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TIGERS UNDER HIGH STRESS 

A study conducted by the Hyderabad-based Centre for Cellular and Molecular 

Biology (CCMB) has found that the Tigers in Bandhavgarh, Kanha and Sariska are 

under tremendous stress induced by tourism and this is probably affecting their 

reproduction. 

 

Highlights of the study 

 

 Results of the study were published in CCMB’s Laboratory for Conservation of 

Endangered Species. 

 This study is based on the comparison between the samples of fecal glucocorticoid 

metabolite (fGCM) of the same tigers from the same location during tourist and off-

peak seasons, which is regarded as a marker of stress. 

 The stress levels of tigers during the 8-9 month tourism period were very high. 

Although females are known to undergo more stress, study shows that males were 

also under tremendous stress. 

 Study could also be distinctly correlated with the stress levels depending on the 

number of vehicles entering the tiger reserves. 

 The report suggests that unsustainable wildlife tourism causes distinct physiological 

stress in tigers in protected areas. Recently introduced tigers in Sariska Tiger Reserve, 

Rajasthan, failed to reproduce effectively presumably due to high levels of stress 

caused by high anthropogenic disturbance. 

 It recommends strict regulation of vehicular traffic, and reducing other anthropogenic 

disturbances. 

 

What the study focussed on? 

 The study examines the relationship between anthropogenic disturbances and 

physiological stress levels in tiger populations in protected areas. 

 The research team collected a total of 341 fGCM, a stress marker among tigers, 

samples from Bandhavgarh and Kanha reserves during tourist and off-peak seasons, 

besides data on various anthropogenic disturbances, including tourism activities. 
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Current status of Tigers in India 

 The count of big cats is increasing constantly. In 2006, there were 1,411 tigers, which 

increased to 1,706 in 2010 and 2,226 in 2014. 

 Around 97 % of the world tiger population perished in the last 100 years and 

according to the latest statistics, only 3,890 tigers are left in the world, out of which 

2,226 are in India. 

 Major threats to the tiger include habitat destruction, habitat fragmentation and 

commercial poaching for fur and body parts, which have simultaneously reduced tiger 

populations in the wild. 

 The country’s first Wildlife Crime Cell has been established by the forest department 

at Melghat Tiger Reserve to stop the poaching of tigers and other wild animals. 

 Uttarakhand has recorded a massive jump in the tiger numbers with the Corbett 

Tiger Reserve becoming home to 45 more tigers since 2015 and the Rajaji Tiger 

Reserve having 18 more big cats than were recorded in the 2014 tiger census. 

 Uttarakhand has the country’s second highest tiger population after Karnataka, 

according to the 2014 tiger census. 

NATIONAL TIGER CONSERVATION AUTHORITY 

 It is a statutory body under the Ministry of Environment, Forests and Climate 

Change constituted under enabling provisions of the Wildlife (Protection) Act, 1972, 

as amended in 2006, for strengthening tiger conservation, as per powers and 

functions assigned to it under the said Act. 

International or Global Tiger day 

 It is observed on 29 July every year, which is dedicated to the worldwide awareness 

and support for tiger conservation. 

 It was created when 13 countries came together in 2009 and pledged to double the 

world’s Tiger population by 2022 -- the next "Year of the Tiger" on the Asian lunar 

calendar. 

 

 

 

TESLA-STYLE GIGA FACTORIES 
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India is planning for $4 billion Tesla-scale battery storage plants to expedite 

India’s battery storage revolution. 

 India is planning to build at least four Tesla-style giga factories to manufacture 

batteries with an investment of around $4 billion to switch to electric vehicles to curb 

pollution and reduce the dependence on foreign oil. 

 According to NITI Aayog, India will need 6 such gigawatt-scale facilities (of 10 GWh 

each) by 2025 and 12 by 2030 but it does not include the export market potential. 

Hence, the base scenario envisions 11 factories by 2025 and 24 by 2030. 

 On the demand creation side, the plan involves providing tax credits at the retail level 

and state-level grants to promote usage of electric vehicles. 

 Union budget of 2019-20 also announced tax breaks for setting up mega-

manufacturing plants for solar photovoltaic cells, lithium storage batteries and solar 

electric charging infrastructure. 

India’s Renewable Energy 

 India has become one of the top renewable energy producers globally. 

 It has a capacity of about 80 gigawatts (GW) and is running the world’s largest 

renewable energy programme, with plans to achieve 175GW by 2022 and 500GW by 

2030, as part of its climate commitments. 

 It is the world’s third-largest oil consumer. Hence, its imports are more than 80% of its 

oil requirements and around 18% of its natural gas. 

 Currently, there are no indigenous battery manufacturers in India. Almost all of the 

electric lithium-ion batteries are imported from China. 

 The upcoming four Tesla-inspired Gigafactories in India seek to address that problem. 

Significance of this plan 

 Demand Side: Factories are set up to secure India’s energy needs directed by NITI 

Aayog and it aims to accomplish what Tesla has done at its Gigafactory in Nevada, 

USA. 

 Consumer needs: This plan aim to fulfil the needs of consumer’s electronics 

industry and electricity grids apart from Electronic Vehicles. 

 Self-Sufficient: This step will reduce India’s dependence on foreign oil. 

 Electric vehicle: This plan will enable India to develop an electric vehicle 

ecosystem including manufacturing and R&D. 
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 Environment: It aims to achieve clean energy targets and the irregular nature of 

electricity from clean energy sources such as solar and wind. 

Support extended by the Indian government 

 Government may offer a number of incentives to manufacturers such as 

concessional financing options with around 3% foreign exchange hedge on overseas 

loans and a fixed 3% interest subvention on loans availed in Indian rupees. 

 In addition, a reduction in minimum alternative tax (MAT) may be offered. 

 Another support includes an investment-linked tax incentive. 

 It may also offer an output-linked subsidy on kilowatt hour (KWh) of sold cells. 

Global Performance 

 USA provided a R&D capital support of $2.4 billion of grants for battery 

manufacturing under American Recovery and Reinvestment Act (ARRA) in 2009; it 

also included a $1.5 billion in grant to develop a domestic battery supply chain. 

 States such as South Carolina, Georgia and Michigan have also given tax breaks for 

setting up battery manufacturing. 

 Europe has been at the forefront of promoting battery manufacturing with the 

European Union Battery Alliance planning with the goal of opening production sites in 

France and Germany. 

 There is also concessional finance with funds from European fund for strategic 

investments (EFSI) set up by European Investment Bank (EIB) for setting up such giga 

scale factories. 

 

 

 

TIGER CENSUS 

Prime Minister on Monday released the All India Tiger Estimation Report 2018 

 India has 2,967 tigers, a third more than in 2014, according to results of a tiger 

census 

 This gargantuan exercise is been conducted once in four years. 
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 Madhya Pradesh saw the highest number of tigers, closely followed by Karnataka and 

Uttarakhand. 

 Chhattisgarh and Mizoram saw a decline in tiger population and all other States saw a 

“positive” increase. 

 This gargantuan exercise is been conducted once in four years. 

 Pench Tiger Reserve in Madhya Pradesh recorded the highest number of tigers; 

Sathyamangalam Tiger Reserve in Tamil Nadu registered the “maximum improvement. 

 India accounts for many of the 3,500-odd tigers that are scattered among Bangladesh, 

Bhutan, Cambodia, China, Indonesia, Laos PDR, Malaysia, Myanmar, Nepal, Russian 

Federation, Thailand and Vietnam. 

 

VARIOUS METHODS USED FOR COUNTING TIGERS 

 

 Pug Mark Method: In this method, the foot print of the tiger is important. It is 

considered that each pug mark is unique in itself & by analyzing various foot prints in 

the areas of tigers, the number of tigers in that area can be counted. 

 Camera Trap: In this various method, cameras are installed in the tiger areas having 

night vision facility as well. By recording various tigers in the camera, the number of 

tigers can be estimated. 

 Poop/scat Method: In this method the number of tigers is counted by poop/scat. The 

poop is analyzed by DNA sampling and then we can arrive at a more accurate count. 

 Radio Collar Method: Tigers are captured in this method & are fitted with a radio 

collar. In this way the tigers can be counted. 

Criticism 

 The Camera Trap estimation of tiger numbers in source populations, in tiger reserves 

was poorly done which was a violation of capture-recapture modeling. 

 The estimated of prey species densities from line transects were poorly done which is 

against the current practices. 

 The complicated, ‘double-sampling’ based regression model is somewhat flawed and 

obsolete approach. 
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 Their statistical methodology of relying on calibrations and regressions based on track 

and dung surveys to generate wider estimate tiger numbers in wider landscapes was 

also deeply flawed. 

 Based on Enumerators Subjective Ability to Identify Individual Tigers from Pugmarks. 

 Variation in Pugmarks with substratum, gait, and observers recording skills 

 Not possible to obtain Pugmarks from all Tiger Occupied Landscapes. 

 Camera trap method becomes useless in areas having salty waters. It damages the 

camera. 

 Not always that someone will get the poop of all the tigers in an area. 

 In Radio Collar Method the method fails when the concerned tiger enters the salty 

water. 

 

 

 

FOREST RIGHTS ACT 

Context 

 In a significant development for tribals living in forests, the Supreme Court has asked 

17 state governments to evict close to one million in forest areas, after their claim has 

been rejected. 

 The land ownership claims made by scheduled tribes and other traditional forest 

dwellers under the Forest Rights Act have been rejected on various grounds, 

including absence of proof that the land was in their possession for at least three 

generations. 

 The court has asked the evictions to be carried out by July 12, 2019. 

 Supreme Court has also asked Dehradun-based Forest Survey of India to submit a 

satellite-image based report on the encroachments removed. 
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What does the Forest Rights Act do? 

 

 Grants legal recognition to the rights of traditional forest dwelling communities, 

partially correcting the injustice caused by the forest laws. 

 Makes a beginning towards giving communities and the public a voice in forest and 

wildlife conservation. 

 

Highlights of the Act 

 

 The Scheduled Tribes (Recognition of Forest Rights) Act seeks to recognise forest rights 

of forest dwelling Scheduled Tribes (FDSTs) who have been occupying the land before 

October 25, 1980 (or three generation till 2005). 

 An FDST nuclear family would be entitled to the land currently occupied subject to a 

maximum of 2.5 hectares. The land may be allocated in all forests including core areas 

of National Parks and Sanctuaries. 

 In core areas, an FDST would be given provisional land rights for five years, within 

which period he would be relocated and compensated. If the relocation does not take 

place within five years, he gets permanent right over the land. 

 The Bill outlines 12 forest rights which include the right to live in the forest, to self 

cultivate, and to use minor forest produce. Activities such as hunting and trapping are 

prohibited 

How are the rights recognised under the Act? 

 

 The Gram Sabha is empowered to initiate the process of determining the extent of 

forest rights that may be given to each eligible individual or family. It would then pass 

a resolution to that effect and forward a copy to the Sub-Divisional Level Committee 

(SDLC). 

 The SDLC, which shall be constituted by the State Government, would examine the 

resolution passed by the Gram Sabha and prepare the record of forest rights. 
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 It would then be forwarded to the District Level Committee (DLC) through the Sub-

Divisional Officer for a final decision. 

 The DLC would be the final authority to approve the record of forest rights prepared by 

the SDLC. 

 If a person is not satisfied by the ruling of the Gram Sabha, he can file a petition to 

the SDLC who would consider and dispose of such petition. 

 If a person is not satisfied by the decision of the SDLC, he can petition to the DLC 

within 60 days of date of decision of the SDLC. The DLC’s decision would be final and 

binding. 

 

 

 

NEW FROG SPECIES CONFIRMED 

A new species of burrowing frog has been confirmed in Jharkhand’s Chhota Nagpur 

Plateau. 

 The frog was first discovered in 2015. 

 Its existence was verified and confirmed recently and published in the journal Records 

of the Zoological Survey of India. 

 The frog is endemic to agricultural areas in Nawadih and Joungi village of 

Jharkhand’s Koderma district. 

 It has been named as Spahaerotheca Magadha and will be known by the common 

name of ‘Magadha Burrowing Frog’. 

 The discovery points to the fact that new species of frogs can still be found even in the 

‘Central Indian Landscape’ other than the Western Ghats and the Northeast, where 

most discoveries are currently taking place. 
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Zoological Survey of India (ZSI) 

 

 The Zoological Survey of India (ZSI) is the premier taxonomic research organization in 

India. 

 It was established on 1 July 1916 to promote surveys, exploration and research 

leading to advancement of our knowledge of various aspects of the exceptionally rich 

animal life of India. 

 The ZSI had its genesis as the Zoological Section of the Indian Museum at Calcutta 

in 1875. 

 Since its inception, the ZSI has been documenting the diversity and distribution of 

the fauna of India towards carrying out its mandate of conducting exploration-cum-

taxonomic-research programmes. 

 The ZSI has published an extremely large amount of information on all animal taxa, 

from Protozoa to Mammalia. This information is a boon to researchers, students, 

conservation managers and amateur naturalists. 

 

 

 

GULF OF GUINEA 

 Recently, nine Chinese and eight Ukrainian seamen have been abducted after two 

merchant vessels came under attack in Cameroonian waters. 

 The attacks took place off the Port of Douala. 

 The Gulf of Guinea is the north-easternmost part of the tropical Atlantic Ocean. 
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 The intersection of the Equator and Prime Meridian (zero degrees latitude and 

longitude) is in this gulf. 

 Among the many rivers that drain into the Gulf of Guinea are the Niger and the Volta. 

 

Piracy in the Gulf of Guinea: 

 Piracy in the Gulf of Guinea affects a number of countries in West Africa as well as the 

wider international community making it becoming an issue of global concern. 

 Pirates here are often part of heavily armed criminal enterprises, who employ violent 

methods to steal oil cargo. 

 The International Maritime Bureau (IMB) has recently described the Gulf of Guinea as 

the most dangerous area in the world for shipping. 

 According to its estimations, 73 percent of all sea kidnappings and 92 percent of 

hostage-takings occur there, with pirates normally taking sailors for ransom. 

 

Causes of piracy in the Gulf of Guinea: 

 Youth unemployment and widespread poverty are one of the main triggering factors 

for piracy in the Gulf of Guinea, and as admitted by the UN Security Council during a 

meeting set to discuss a mission to the region ‘any comprehensive anti-piracy strategy 

might also need to take into account root causes, including high levels of youth 

unemployment’. 

 Severe political disputes are considered another reason contributing to the rise of 

piracy in the area, and in some cases directly feeding into the piracy activity itself. 
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 Of particular relevance are the activities of the Movement for the Emancipation of the 

Niger Delta, in the south of Nigeria; this organization has publicly stated to steal and 

smuggle oil ‘as a form of re-appropriation of wealth and as a form of protest’. 

 Another major and relevant controversy has involved the governments of Cameroon 

and Nigeria; the two countries have been in dispute about the sovereignty over 

the Bakassi Peninsula, which has caused a lack of cooperation between the 

governments resulting in poor control over illegal activities. 

 Corruption is another major contributing factor, especially with regards to the case of 

Nigeria. Attention has been called towards the political protection that some of those 

who attack installations and personnel of oil companies, especially in the Niger Delta, 

enjoy protection from certain local authorities. 

 

 

 

GIBRALTAR 

Gibraltar recently allowed a detained Iranian supertanker Grace 1 to leave the British 

overseas territory after a last-minute U.S. attempt to seize the vessel. 

 Gibraltar is a British Overseas Territory located at the bottom of Spain on the 

narrow gap between Europe and Africa. 

 Known as the Gib or the Rock, it is a small 2.5-mile-squared area with a population of 

just 30,000 - but it has huge strategic importance. 

 This is because from this spot a navy can potentially control shipping in and out of the 

Mediterranean - much of it coming from Asia having travelled through the Suez Canal. 

 The UK, a key member of NATO, has a naval and military base there for this reason. 
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History of Gibraltar 

 

 Spain originally began controlling Gibraltar in 1501. 

 But the Rock then came under British control during the War of Spanish Succession 

in 1704. 

 Then in 1779 Spain tried but failed to win it back in what was known as the Great 

Siege of Gibraltar. 

 The rock was declared a colony in 1830. 

 The people of Gibraltar voted in 1967 to be a dependency of the United Kingdom. 

 This effectively guarantees the unique community independence from Spain but allows 

support from a major Western country. 

 In June last year, 99 per cent voted to remain in the UK. 

 

 

CHILIKA LAKE 

Chilika faces oil spillage threat from stuck ship. 
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 The Indian Coast Guard has issued a warning about possible oil spillage into the 

ecologically sensitive Chilika lake — the largest brackish water lagoon in the country 

— from a Malaysian cargo vessel which is stuck in the Bay of Bengal near the lake. 

 The barge contains 30,000 litres of diesel, 1,000 litre of lube oil and 200 litres of 

hydraulic oil. Hence spillage of oil from the aground vessel cannot be ruled out 

 Under Section356 of Indian Merchant Shipping Act, 1958, all necessary measures 

should be undertaken to prevent any leakage of oil from the vessel causing pollution to 

the area 

 The Coast Guard also advised to undertake action on priority basis either through a 

local agent or any professional salvor. 

 The vessel — Jin Hwa 32 — with deadweight tonnage of 7,500 had sailed from Mongla 

Port was heading towards Visakhapatnam Port. It was caught in stormy waters and 

drifted towards Odisha. 

 

About Chilika Lake 

 Chilika Lake is a brackish water lagoon, spread over the Puri, Khurda and Ganjam 

districts of Odisha state on the east coast of India, at the mouth of the Daya River, 

flowing into the Bay of Bengal. 

 It is the largest coastal lagoon in India and the second largest coastal lagoon in the 

world. 

 It is the largest wintering ground for migratory birds on the Indian sub-continent. The 

lake is home to a number of threatened species of plants and animals. Chilika Lake is 

an important habitat and breeding ground for both resident and migratory and 

aquatic birds, most notably flamingos. 

 The Nalaban Island within the lagoon is classified as a Bird Sanctuary under the 

wildlife protection act. 

 In 1981, Chilika Lake was designated the first Indian wetland of international 

importance under the Ramsar Convention. 
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 The lagoon is also home to 14 types of raptors. Around 152 rare and endangered 

Irrawaddy dolphins have also been reported. Plus, the lagoon supports about 37 

species of reptiles and amphibians. 

 Microalgae, marine seaweeds, sea grasses, fish and crab also flourish in the brackish 

water of the Chilika Lagoon. 

 

 

NEW SPECIES DISCOVERED 

Context 

New monkey species discovered in rapidly-deforested area of Amazon. 

 

 

 A new species of marmoset has been discovered in the south-west of Pará State in 

Brazil in an area of the Amazon that has suffered extensive illegal logging and 

agricultural incursion. 

 The new species of marmoset was found at Tapajos River. 

 The region where the marmoset was discovered is “one of the main fronts of forest 

destruction within the ‘arc of deforestation’, a region infamously characterised by fast, 

intense and disordered conversion of forests to pastoral and agricultural land and 

human settlements. 

 The new species has been named Mico munduruku after the Munduruku Amerindians 

who live in the area where the monkey was discovered. 
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 Mico munduruku occurs only within an area in south-western Pará State, Brazil. 

 The marmosets' markings and pigmentation were the first characteristics 

distinguishing them from others in their genus. Aside from having a white tail, the 

individuals displayed a beige-yellowish back, white hands, white feet, and white 

forearms with a beige-yellowish patch on their elbow. 

 Their DNA was the second difference. Genomes show they are closely related but 

separate from other known Amazonian marmosets. 

 Marmosets have claw-like nails on all digits except the hallux, and the clawed toes are 

used for the vertical climbing of and leaping between trees. It also has long lower jaw 

incisors and incisor-like canines used to gouge holes in the bark of trees. 

Amazon’s ‘arc of deforestation’ 

 Deforestation in the Amazon has accelerated markedly in recent months. 

 88% forest was been cleared within a time span of one year. 

 In addition to logging and agricultural expansion, four hydroelectric power plants have 

been approved for construction that will directly threaten the habitat. 

 The region “is also a hotspot for gold miners, so there is dredging and digging of the 

river bed and its tributaries. 

 

 

 

CONSERVATION OF LAKES 

Odisha to conserve two of its largest lakes: 

 

 The Odisha Wetland Authority has approved implementation of an integrated 

management plan for Chilika, country’s largest brackish water lagoon, and Ansupa, 

State’s largest freshwater lake. 
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 The five-year management of lakes is intended at strengthening livelihood of 

thousands of fishermen relying on the two water-bodies. Besides, tourism promotion 

and conservation of ecology will be taken up. 

Chilika Lake 

 

 Chilika Lake is a brackish water lagoon, spread over the Puri, Khurda and Ganjam 

districts of Odisha state on the east coast of India, at the mouth of the Daya River, 

flowing into the Bay of Bengal 

 It is Asia’s largest salt-water lagoon and is separated from the Bay of Bengal by a 

sandy ridge. 

 It is the largest wintering ground for migratory birds on the Indian sub-continent. 

These birds travel great distances; migratory birds probably follow much longer routes 

than the straight lines, possibly up to 12,000 km, to reach Chilika Lake. 

 Chilka Lake is designated as a wetland of international importance under the Ramsar 

Convention. The Ramsar Convention on Wetlands of International Importance 

especially as Waterfowl Habitat is an international treaty for the conservation and 

sustainable use of wetlands. 

 The Irrawaddy dolphin has been found in Chilika Lake. It is a euryhaline species of 

oceanic dolphin found in discontinuous subpopulations near sea coasts and in 

estuaries and rivers in parts of the Bay of Bengal and Southeast Asia. 

 Irrawaddy dolphins are classified as ‘Vulnerable’ in the IUCN Red List of Threatened 

Species 

Ansupa Lake 

 

 Ansupa Lake is one of the largest fresh water lake of Odisha situated in Banki, 

Cuttack. 

 It was created by Mahanadi and got a shape like the hoof of a horse. 

 It spreads over a vast area of 141 hectare, and surrounded by Saranda Hills in its 

length. 
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 The lake is surrounded with high hills. One can have a view of high hills around the 

lake. 

 

 

 

 

STATE BUTTERFLY 

Tamil Nadu Becomes Fifth Indian State to Declare a State Butterfly. 

 Tamil Nadu has recently declared Tamil Yeoman (Cirrochroa thais) as its state 

butterfly to symbolize its rich natural and cultural heritage, in a move aimed at 

boosting the conservation efforts of the attractive insects. 

 Locally known as Tamil Maravan meaning ‘Tamilian Warrior’, the canopy butterfly, 

belongs to the family of brush-footed butterflies or the Nymphalid. 

 This is the latest addition to Tamil Nadu’s existing symbols from the natural world – 

palmyra as the state tree, gloriosa lily as the state flower, emerald dove as the state 

bird, and jackfruit as the state fruit and Nilgiri tahr as the state animal. 

 This butterfly species is endemic to Western Ghats. 

 Once the species is declared as a state butterfly, this will help channelizing 

government funds towards a particular environmental cause. 

More in news 

 Tamil Nadu has a total of 32 species of butterflies endemic to the state. 

 It has become the fifth India state after Maharashtra (Blue Mormon), Uttarakhand 

(Common peacock), Karnataka (Southern birdwings) and Kerala (Malabar banded 

peacock) to bestow a state emblem status to one of its colorful insects. 
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 Both southern bird wings, which is the largest butterfly species found in India, and 

Malabar banded peacocks are, like the Tamil Yeoman, endemic to the Western Ghats 

as well. 

Why butterfly conservation? 

 Butterflies are great bio-indicators of an ecosystem as they are highly sensitive to 

environmental conditions such as temperature, sunlight, humidity and rainfall 

patterns. 

 Their presence, patterns and migration assist in mapping the climatic health of a 

region and are they are perhaps the most studied insect group across the world. 

 

 

 

MELTING OF HIMALAYAN GLACIERS 

Researchers from Columbia University claimed that the Himalayan glaciers have lost 

more than a quarter of their ice in the last four decades. 

 

 The Hindu Kush-Himalayan (HKH) region extends over 2,000 km from east to west 

across the Asian continent spanning several countries: Afghanistan, Bangladesh, 

Bhutan, China, India, Nepal, and Pakistan. 

 Hind Kush Himalayan region is also known as Third Pole due to its largest permanent 

snow covers after the North and South Poles — sustains the livelihoods of 240 million 

people living in the mountains and hills. 

 This region is the source of numerous large Asian river systems, including the Indus, 

Ganges, and Brahmaputra, which provide water for over a billion people. The surface 

water of these rivers and associated groundwater constitute a significant strategic 

resource for all of Asia. 

 Many of the countries in this region are already experiencing physical water scarcity. 

Existing water stress and projections of population growth have led to concern over 
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possibilities of negative impacts from changes in the availability of water supplies in 

the coming decades. 

 Climate change and global warming has emerged as threat to the Himalayan 

Ecosystem. Many researches in the recent past has claimed that the glaciers are 

melting at an accelerated pace. This could be detrimental in to the countries including 

India that are dependent on Himalayan Ecosystem for water and other geo-economic 

reasons. 

 Himalayan Assessment report of International Centre for Integrated Mountain 

Development (ICIMOD) says HKH region is warming faster than the global average. It 

would continue to warm through this century even if the world is able to limit global 

warming at the agreed 1.5 degrees Celsius. 

 The per capita fossil fuel carbon dioxide emission from the HKH countries is one-sixth 

of the global average though it is disproportionately impacted. 

 In the last 60 years, extreme cold events have become lesser while extreme warm 

weather events have become more pronounced. Both minimum and maximum 

temperatures are also changing: they are moving north, indicating overall warming. 

 Every decade HKH loses one cold night and half a cold day. While warm nights have 

increased by 1.7 per decade, the region gets 1.2 warm days every decade. 

 Alarmingly, changes in surface temperature (relative to 1976-2005) in this Himalayan 

region are higher than the global average, and even the South Asian region. 

 The projected changes in the surface mean temperature over the HKH region are 

larger compared to the global mean change by the end of the 21st century. 

 Although the climate of the region has changed significantly in the past, it is projected 

to change more dramatically in the near future. 

 The number of glaciers in the Himalayan area has increased in the last five decades 

and this is an indicator of how severe glacier melting has been due to global warming. 

 The increase in the number of glaciers is primarily due to glacier fragmentation — that 

big ones are splitting into smaller ones. And this is happening due to consistent loss 

in areas the glaciers occupy. 

 Smaller glaciers are shrinking faster than larger ones, although the smaller glaciers of 

Ladakh show a lower rate of retreat than other Himalayan glaciers. However, the 

assessment makes clear that despite the surety of glaciers in the Hindu Kush 
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Mountains losing length since 1973, no studies have been done to examine area 

change in this region. 

 

Impact of melting Himalayan glaciers 

 It has ramifications for the global climate. This region is a heat source in summer and 

a heat sink in winter. 

 Along with the Tibetan Plateau, this influences the Indian summer monsoon. So, any 

changes in this region would have a bearing on the monsoon itself that already shows 

signs of changes in spread and distribution. 

 It could trigger a multitude of biophysical and socio-economic impacts, such as 

biodiversity loss, increased glacial melting, and less predictable water availability—all 

of which will impact livelihoods and well-being in the HKH. 

 Faster snow and glacier melting due to warming is already manifesting in formation of 

glacial lakes. Glacial lake outburst floods (GLOF) are becoming frequent and causing 

huge casualties and loss to local infrastructures. 

 Glaciers in HKH have been retreating faster, and consistently causing greater water 

flows in rivers. In Tibetan Plateau, river run off has increased by 5.5 per cent. 

 Most of the lakes in high altitudes have also reported water level rise by 0.2 m/year 

besides their surface areas expanding. 

 

Way Forward 

 To stop this temperature rise and to cool the planet, slowing down greenhouse gas 

emissions won’t be enough. Current conditions will have to reversed, which will be the 

greatest challenge for the human race in the coming years. 

 Better for all of us to accelerate to net zero as a matter of the highest priority. Net zero 

means the amount of greenhouse gases emitted into the atmosphere is no more than 

the amount taken out. 

 Governments must focus on creating enabling environments and institutions that 

empower mountain people to share in the regional and global achievements and 

benefits of inclusive growth and sustainable development. 

Initiatives taken by India 

 International Solar Alliance (ISA) is an alliance of more than 122 countries 
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initiated by India, most of them being sunshine countries, which lie either completely 

or partly between the Tropic of Cancer and the Tropic of Capricorn. The primary 

objective is to work for efficient exploitation of solar energy. 

 National Clean Air Program (NCAP): The government launched NCAP, to tackle 

increasing air pollution. The NCAP will be a mid-term, five-year action plan with 

2019 as the first year. The main aim of the programme would be 20-30% reduction of 

PM2.5 and PM10 concentration by 2024. 

 Swachh Bharat Abhiyaan is a national campaign by the government to clean streets, 

roads and infrastructure of the country. 

 Pradhan Mantri Ujjwala Yojana is a move to expand LPG connection among rural 

poor and thus reduces household air pollution and protects health, particularly of 

women. 

 Battery Cars: In order to reduce emissions and cut fuel imports, the government is 

buying 10,000 battery-powered cars from Tata Motors and Mahindra & 

Mahindra to replace Petrol and Diesel cars. 

 Steps were taken to progress towards implementing the 2030 SDG 

targets. Sustainable Development Goals (SDGs) are ambitious global development 

goals that address key aspects of universal well-being across different socio-

economic, cultural, geographical divisions and integrate the economic, social and 

environmental dimensions of development. 

 

 

 

KELP FORESTS 

Underwater Arctic Forests (Kelps) are expanding according to a research by Canadian 

Marine Ecology, Universite Laval published in Global Change Biology. 

 

 The research uncovers the distribution of Arctic kelp forests and explores how these 

important ecosystems are changing with the climate. 
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 Warming waters and retreating of sea ice will benefit marine plants. Researchers 

predict a northern shift of kelp forests as ice retreats. 

 

Kelp Forests 

 

 Kelp forests are underwater forests that thrive well in cold, nutrient rich waters. 

 Kelps are large brown algae seaweeds attached to the seafloor and eventually grow to 

the water’s surface and rely on sunlight to generate food and energy. 

 These forests are always coastal and require shallow, relatively clear water. 

 These forests harbor a greater variety and higher diversity of plants and animals than 

almost any other ocean community. 

 

Distribution 

 

 Kelp forests have been observed throughout the Arctic by Inuit, researchers and polar 

explorers. The Canadian Arctic alone represents 10 per cent of the world’s coastlines. 

 Kelps have adapted to the severe conditions. These cool water species have special 

strategies to survive freezing temperatures and long periods of darkness, and even 

grow under sea ice. 

 In regions with cold, nutrient-rich water, they can attain some of the highest rates of 

primary production of any natural ecosystem on Earth. 

 In Hudson Bay and eastern Canada, kelp forests have been scientifically documented 

between Ellesmere Island and Labrador, and along coasts in Lancaster Sound, 

Ungava Bay, Hudson Bay, Baffin Bay and Resolute Bay. 

 

Function 

 Kelps function underwater in the same way trees do on land. They create habitat and 

modify the physical environment by shading light and softening waves. 

 These forests provide important three-dimensional, underwater habitat that is home to 

hundreds or thousands of species of invertebrates, fishes, and other algae. 
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 These forests comprise one of the ocean’s most diverse ecosystems. Many fish species 

use kelp forests as nurseries for their young, while seabirds and marine mammals like 

sea lions, sea otters and even gray whales use them as shelter from predators and 

storms. 

Threat 

 Thawing permafrost and crumbling Arctic coasts are dumping sediments into coastal 

waters at alarming rates, which blocks light and could limit plant growth. 

 The run-off from melting glaciers will also lowers salinity and increase turbidity, which 

impacts young kelp. 

 Destructive fishing practices, coastal pollution, and accidental damage caused by boat 

entanglement are known to negatively affect kelp forests. 

 Sea urchins can destroy entire kelp forests at a rate of 30 feet (9 m) per month by 

moving in herds. Sea otters play a key role in stabilizing sea urchin populations so 

that kelp forests may thrive 

Significance 

 Kelp forests throughout the world play an important role in coastal economies, 

supporting a broad range of tourism, recreational and commercial activities. 

 Kelp is used as food by the North Americans, and the kelp aquaculture industry is 

growing at a rate of seven per cent per year for the last 20 years globally (kelp is a 

coveted food source in many countries, full of potassium, iron, calcium, fiber and 

iodine). 

 In the Arctic, Inuit traditionally use kelp as food and wild harvest numerous species. 
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‘IMPRESSIVE’ TORTOISE SIGHTED IN ARUNACHAL PRADESH 

A team of herpetologists from the Forest Department and two NGOs, Help 

Earth and Turtle Survival Alliance (TSA), found a pair of the rare species, 

Impressed Tortoise (ManouriaImpressa) in Arunachal Pradesh. 

 

 This is the first-ever recorded sighting (not discovery) in India of this tortoise which is 

on a red list of threatened species, taking the count to five and the non-marine 

chelonian count to 29. Chelonian is an order of reptile that includes turtles, terrapins 

and tortoises. 

 The species has a golden brown shell and skin. 

 

 

 

 There are only two species of tortoises under the Manouria genus. Northeast India 

was known to be the home of only the Asian Forest Tortoise (Manouriaemys) until 

the discovery of the Impressed Tortoise. 

 The male Impressed Tortoise is smaller than the female which is 30 cm in length, so 

it is medium sized. This Manouria species is one-third the size of the Asian Forest 

Tortoise. 

 Turtle Survival Alliance, an organisation working towards tortoise conservation, 

described it as a 'critically endangered' tortoise species which was elusive, 

vulnerable, and most importantly, never been sighted in India. 
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 It inhabits hilly regions, moist primarily forest hill tracts of the Indo-Burma hot spot 

(Cambodia, China, Laos, Malaysia, Myanmar, Thailand and Vietnam). Its habitat is 

difficult to access and that makes its protection tough. 

 The last reported range extension of the species was from Gwa, Myanmar. The records 

of IUCN (International Union for Conservation of Nature) show it to 

be fungivorous (fungi-eating). It is also considered difficult specie for captive breeding. 

The clutch size (number of eggs laid at a time) is 10-21 eggs and not much is known of 

its nesting behaviour. 

 The impressed tortoise measures one foot, and has a ‘brilliant’ spine, which is bent 

upwards and beautifully serrated. It’s a magnificent looking creature — impressive in 

colour and shape. That is why it’s called the impressed tortoise in the first place. 

 

Implications of the finding 

 It hailed it as a landmark moment in turtle conservation. The implications of the 

finding is big since always in our country, in conservation action plan, lesser animals 

are sidelined, always the focus is on elephants, tigers or rhinos and may be this 

discovery will create an impact, very little may be but a perception change might come 

and more researchers will join in turtle conservation. 

 With this discovery, India becomes the third most turtle-rich country in the world. 

There are 24 turtles (aquatic) species found in the country. 

 Tortoises differ from turtles on account of being terrestrial animals. But it is 

common   for conservationists to club the former with the latter for practical 

purposes. 

 Western Ghats and the Northeast are the two main biodiversity hotspots for 

turtles. 

  

Recent Discoveries 

 Species  Biological Name  Found From 

 Diatom  GomphonemaMayamae  Arunachal Pradesh 

 Eel  MonopterusRongsaw  Meghalaya 

 Snake  UropeltisBhupathyi  Forests of the Anaikatty hills in 
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Tamil Nadu’s Coimbatore district 

 Moth  EucyclodesGavissima 
 Papikonda national park, Andhra 

Pradesh 

 Lizard  SitanaAttenboroughii 
 Poovar Coast in 

Thiruvananthapuram, Kerala 

 Frog  MicrohylaKodial  Coastal Karnataka region 

 Bivalve  IndospheniaKayalum  Kochi backwaters, Kerala 

 Water 

strider 
 PtilomeraNagalanda 

 River Intanki, Peren district, 

Nagaland 

 Fish  Dario Neela  Karnataka (Western Ghats) 

 Hog Deer 
 Axis 

PorcinusAnnamiticus 

 KeibulLamjao National Park, 

Manipur 

 Lizard  MonilesaurusMontanus  Karnataka (Western Ghats) 

 

 

 

DEEP SEA MINING 

Context 

According to a report by Greenpeace, deep sea mining is threatening international 

waters. It also questions the role of International Seabed Authority’s (ISA). 

 

 Only 1% of international waters are properly protected from multiple industrial 

activities in the absence of a global ocean treaty. 

 This report stressed on the fact that if deep sea mining continues on a large scale 

without any proper protection,it can ruin species and ecosystem. 

 If the ecosystem under the sea is devastated, it is not clear if it can be restored. The 

report cited examples of cold water coral reefs devastated by bottom trawling in the 

1960s. 

Threats from deep sea mining 

 Deep sea mining causes environmental harm, both at the mine sites and beyond. 
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 It undermines progress towards UN Sustainable Development Goal (SDG) 12, which 

aims to ensure sustainable consumption and production patterns of energy and 

resources, as well as SDG 14, which aims to conserve and sustainably use the oceans, 

seas and marine resources. 

 Greenpeace accused ISA of lobbying for a weaker Global Ocean Treaty. 

 Deep sea mining is regulated by the ISA, but ISA is unable to conserve deep sea 

environments from cumulative stresses or protect marine life in the broader ocean. 

This highlights the need for governments to agree a strong Global Ocean Treaty at 

the UN, to put protection at the heart of managing international waters. 

 The ISA has never yet turned down a licence application, even to explore places of high 

ecological significance like the Lost City near the Mid-Atlantic Ridge, which has been 

identified as an ecologically important area under the UN Convention on Biological 

Diversity and which meets criteria for UNESCO World Heritage status. 

 The ISA has consistently sided with development of deep sea mining over marine 

protection, and is used by mining companies seeking to exploit the seabed as an 

avenue to gain diplomatic support from governments. 

 

International Seabed Authority (ISA) 

 The ISA was established in 1982 by United Nations Convention on the Law of the 

Sea (UNCLOS) and is an autonomous intergovernmental body with 167 members. The 

ISA is responsible for the mineral resources and the marine environment in the Area. 

 The ISA considers applications for exploration and exploitation of deep sea resources 

from contractors, assesses environmental impact assessments and supervises mining 

activities in the ‘Area’. 

 It has granted 29 exploration contracts for industrial-level mining of poly-metallic 

nodules, sulphides and cobalt-rich ferromanganese crusts. 

 These contracts are spread over around a million square kilometres of the 

international seabed. Countries sponsoring these activities include United Kingdom, 

China, France, Belgium, India, Germany and Russia. 

 

Greenpeace 

 It is a non-profit organisation, with a presence in 40 countries across Europe, the 

Americas, Asia and the Pacific. To maintain its independence, it does not accept 
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donations from governments or corporations but relies on contributions from 

individual supporters and foundation grants. 

 It has been campaigning against environmental degradation since 1971 when a small 

boat of volunteers and journalists sailed into Amchitka, an area north of Alaska where 

the US Government was conducting underground nuclear tests. 

 In pursuing its mission, it has no permanent allies or enemies. It promotes open, 

informed debate about society’s environmental choices. 

 It has a general consultative status with the United Nations Economic and Social 

Council. 

 

Recommendations: 

 A network of marine reserves covering at least 30% of the world’s oceans, and where 

all extractive activity is prohibited, should be established by 2030. 

 Governments should agree to a strong global ocean treaty in 2020 (it is under 

negotiation at the UN) that allows for these reserves, and create rules and standards to 

protect marine life from mining. 

Three forms of Deep Sea Mining have attracted the attention of companies – 

the mining of cobalt crusts (CRC), poly-metallic nodules, and deposits of 

seafloor massive sulphides (SMS) also known as Poly-metallic Sulphides. 

International developments 

 Canadian mining company Nautilus Minerals became the first to bring off the 

deep sea mining (DSM) operation. The Bismarck Sea in Papua New Guinea has 

been marked out as the testing ground. It is also carrying out exploration 

activities for Tonga, Fiji, the Solomon Islands and Vanuatu. 

 Sudan and Saudi Arabia are working together to start underwater mining in 

the Red Sea, believed to have one of the largest polymetallic sulphide deposits 

in the world. 

 The U.S., as a non-party to UNCLOS and ISA, has issued exploration leases on 

its own to Ocean Minerals Company (OMCO), a subsidiary of defence 

contractor Lockheed Martin, to explore for nodules in the Clarion Clipperton 

Zone (CCZ) 

 China and South Korea has held contracts to explore SMS deposits in 
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international waters of the Indian Ocean. Russia and France hold exploration 

leases on the Mid-Atlantic Ridge. 

 In May 2018, 7th Annual Deep Sea mining Summit was held in London to 

discuss the economic landscape, growth and prospects of deep sea mining. The 

8th Annual Asia- Pacific Deep sea mining summit will take place in November 

2018. 

 

 

 

CORAL REEFS 

Lawmakers in the US Virgin Islands have passed a bill banning the retail use of 

sunscreens and 10 personal-care products that contain toxic chemicals harmful for 

marine environment and ecosystems. The ban becomes effective by January 1, 2021. 

 Humans use sunscreens as a first line of defence against skin cancer but concerns 

have been raised for their effect on endocrine and reproductive systems of fishes and 

increases coral bleaching (when these animals turn white because of stress resulting 

from changes in the environment) and damage the polyps’ DNA. 

 The ban will help protect coral, marine life as well as human health. 

 In addition to environmental and human harm, tourism-based economies will 

experience financial devastation if coral and marine life dies off. This ripple effect 

would be huge. 

 

Background 

 

 Coral reefs are vital for the health of underwater ecosystems. One-quarter of ocean 

species depend on reefs for food and shelter. 

 Over the past three years, one-fifth of the world’s coral reefs have died off — and there 

is a growing awareness that sunscreen is playing a role. 

 From 6,000 to 14,000 tons of sunscreen slide off of humans into coral reef areas each 

year, exposing the gorgeous underwater ecosystems to chemicals that can kill them. 
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 In recent years researchers have documented unprecedented levels of coral bleaching. 

In a 2017 study, National Oceanic and Atmospheric Administration scientists found 

that 56 % of the Big Island’s coral was bleached, as was 44 % of West Maui’s corals, 

and 32 % of Oahu’s reefs. 

Why this ban? 

 Sunscreens are widely used to protect skin from harsh rays of sun. According to a 

2015 study, published in journal Archives of Environmental Contamination and 

Toxicology, chemicals in a single drop of sunscreen are enough to damage fragile 

coral reef systems. 

 However, those with toxic ingredients, oxybenzone or octinoxate (these are chemical 

ultraviolet (UV) filters that absorb harmful rays and help prevent skin cancer), cause 

death among developing corals and increase coral bleaching even at temperatures 

below 31 degrees Celsius. 

 The presence of these chemicals in the waters can also cause genetic damage to 

corals, reduce their ability to cope with climate change as well as induce neurological 

behavioural changes in fish threatening their populations. 

 According to various scientific studies, the chemicals also appear to cause disruptions 

in corals’ endocrine system, which can induce feminization in adult male fish and 

increase reproductive diseases. 

 

Why this ban is not useful? 

 Banning sunscreen will not solve other problems: for example, temperature anomalies, 

overfishing, coral predators and the big issue of coastal runoffs that pollute and 

destroy reefs 

 

Recent cases 

 Popular beaches and critical coral reef areas throughout the Virgin Islands, 

including Trunk Bay, Hawks nest Bay and Buck Island have all been detected with 

high levels of the toxic chemicals. 

 The Caribbean has already lost more than 80 % of its coral due to a variety of issues. 

Studies have shown that these chemicals are at 40 plus times acceptable levels in 

some territory waters. 
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 Hawaii Island state became the first in the nation to prohibit sunscreens that contain 

oxybenzone and octinoxate, which are endangering coral reefs. 

 In February 2019, Key West, Florida, banned the sale of sunscreens containing 

oxybenzone and octinoxate in an effort to protect coral reefs from bleaching and death. 

 

 

 

 

SATAT INITIATIVE 

 Petroleum Ministry has launched SATAT initiative to promote Compressed Bio-Gas 

(CBG) as an alternative, green transport fuel on 1st October 2018. 

 Launched in collaboration with PSU Oil Marketing Companies (OMCs), it paves way for 

setting up Compressed Bio-Gas (CBG) production plants by independent 

entrepreneurs. 

 The Working Group on Biofuels, set up under the National Policy on Biofuels 2018, is 

in the process of finalising a pan-India pricing model for Compressed Bio-Gas. 

The initiative is aimed at providing a Sustainable Alternative towards Affordable 

Transportation. 

 

Steps taken by government to promote this initiative: 

 Government is keen to set up 5000 CBG plants in next 5 years, and for this purpose, 

production off take guarantee is being given for such plants. 

 There will be no restriction on the technology choice and Government is incurring Rs 

75,000 crore capital expenditure for setting up infrastructure for city gas distribution 

network 

 The entrepreneurs would be able to separately market for other by-products from 

these plants, including bio-manure, carbon-dioxide, etc., to enhance returns on 

investment. 
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 Other Initiatives linked to CBG are: 

 The National Policy on Biofuels 2018 emphasizes active promotion of advanced bio-

fuels, including CBG. 

 The Government of India had launched the GOBAR-DHAN (Galvanising Organic Bio-

Agro Resources) scheme earlier this year to convert cattle dung and solid waste in 

farms to CBG and compost. 

 The scheme proposes to cover 700 projects across the country in 2018-19. 

 The programme will be funded under Solid and Liquid Waste Management (SLWM) 

component of Swachh Bharat Mission-Gramin (SBM-G) to benefit households in 

identified villages through Gram Panchayats. 

 The Ministry of New and Renewable Energy has notified Central Financial Assistance 

(CFA) of Rs. 4 crore per 4,800 kg of CBG per day generated from 12,000 cubic metres 

of biogas per day, with a maximum of Rs.10 crore per project. 

Significance 

Present status and target: 

 Currently 42 lakh households are getting PNG supply, and there is a commitment to 

cover 2 crore households in 300 districts by the suppliers after the implementation of 

9thround of CGD (City Gas Distribution) bids.  

Potential of CBG in India: 

 The potential for Compressed Bio-Gas production from various sources in India is 

estimated at about 62 million tonnes per annum. 

Benefits from converting agricultural residue, cattle dung and municipal solid 

waste into CBG on a commercial scale: 

 It is a developmental effort that would benefit vehicle-users as well as farmers and 

entrepreneurs. 

 Environmental benefit: This initiative holds great promise for efficient municipal 

solid waste management and in tackling the problem of polluted urban air due to farm 

stubble-burning and carbon emissions. 

 Economic Benefit: Use of CBG will also help bring down dependency on crude oil 

imports and in enhancing farmers’ income, rural employment and entrepreneurship.  

 CBG is clean and cheaper mode of fuel. 
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 Support to national commitments in achieving climate change goals 

 Buffer against crude oil/gas price fluctuations 

 

 

HANGUL 

Context 

A massive decline in the population of Kashmir’s iconic wildlife species, the Hangul 

(Cervus hanglu hanglu), also known as the Kashmir stag, continues to be a big 

concern as conservation efforts for it, going on for years, have not yielded any 

significant results so far. 

 

Hanguls in India: 

 Today, Hangul, the state animal of Jammu & Kashmir, is restricted to the Dachigam 

National Park some 15 km north-west of Jammu & Kashmir’s summer capital 

Srinagar. 

 From a population of 5,000 in the early 1900s, the Hangul’s numbers have constantly 

declined over the decades. 

 According to the latest survey in 2017, the population of Hangul is 182 in Dachigam 

and adjoining areas. 

 Earlier population estimates suggest that there were 197 Hanguls in 2004 and 186 in 

2015. 

 Small isolated Hangul herds of five to ten have been reported from adjoining areas of 

Dachigam which include Shikargarh-Tral and the Overa-Aru Wildlife Sanctuary in 

south Kashmir. 

 It was once widely distributed in the mountains of Kashmir and parts of Chamba 

district in neighbouring Himachal Pradesh. 
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 The IUCN’s Red List has classified it as Critically Endangered and it is placed under 

Schedule I of the Indian Wildlife (Protection) Act, 1972 and the J&K Wildlife Protection 

Act, 1978. 

Why is Hangul population declining? 

 The biggest challenges in the way of conservation and population growth of Hangul are 

habitat fragmentation, predation and very low fawn-female ratio. 

 Another challenge is the male-female and fawn-adult disparity in the Hangul 

population. There is a female-biased ratio of 23 males to every 100 females. The 

female-biased ratio and the fawn to female ratio of 30:100 are the two main reasons 

for the declining numbers of Kashmir’s Hangul. 

 Fawns are also predated upon by the dogs of security forces deployed in forests and 

the dogs of nomads who graze their herds in areas which are Hangul habitats. 

Conservation efforts: 

 An important part of the conservation project for Hangul is to study the food habits, 

breeding patterns and movements of the species in and out of its habitat and tagging 

the animals with satellite collars. 

 There was a 66-hectare sheep farm in the lower part of the Dachigam National Park. 

Since 2002, the wildlife department had been consistently pleading with the sheep 

husbandry officials that the farm is acting as a huge disturbance to the habitat of the 

Hangul. Now the farm is removed helping in conservation of Hanguls. 

 Another conservation measure taken by the wildlife department in recent years is a 

project for improving the population of the Hangul through ex-situ breeding. The 

breeding centre, along with some infrastructure over a five-acre forested area in south 

Kashmir’s Shikargarh-Tral was started a few years ago. 

 

CYCLONE VAYU 

Cyclone Vayu hit Gujarat and ravaged port town. 

 



IMPORTANT GEOGRAPHY TOPICS FOR UPSC IAS PRELIMS 2020 

MYUPSC.COM 

 Cyclone Vayu is the second deadliest cyclone to hit the state since 1998 that had 

ravaged port town. It is the strongest cyclone in past 20 years. 

 

What is Cyclone? 

 Cyclone forms over different areas and revolve around low-pressure eye. Warm air 

rises and when it rises, it cools. Cool air cannot hold much moisture and so water gets 

squeezed out and clouds begins to form. 

 If warm air rises quickly it creates updraft. Similarly, if the water in the clouds is 

build enough then it may fall into the ground in the form of rain and is known 

as downdraft. When they work together, a storm cell is created. This process 

continues, the cloud grows and we get a large thunderstorm cloud. These 

thunderstorm clouds are ready to diversify into other storms like tropical cyclone 

Vayu and tornadoes. 

 Six factors responsible for the formation of cyclone: (1) Sufficient warm temperature at 

sea surface (2) Atmospheric instability (3) Impact area of Coriolis force so that low 

pressure can be develop (4) High humidity in the lower to middle levels of the 

troposphere (5) A pre-existing low-level focus or disturbance (6) Low vertical wind 

shear. 

 

Impact of Cyclone Vayu on India 

 It may cause a significant delay in the arrival of monsoon in some parts of the country. 

 Coastal areas in Karnataka, Kerala, Konkan, Goa and Lakshadweep are also expected 

to receive fairly widespread rainfall. 

 

Naming of Cyclones 

North Atlantic Ocean and the eastern North 

pacific 
Hurricanes 

Western North Pacific around the Philippines, 

Japan and China 
Typhoons 

Western South Pacific and Indian Ocean 
Tropical cyclones or only 

cyclones 
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Cyclone Prone area in India 

 According to the meteorological department, there are 13 coastal states and Union 

Territories in India are Cyclone prone region. 

 Four states like West Bengal, Andhra Pradesh, Odisha, Tamil Nadu-and one UT 

Puducherry on the east coast and Gujarat on the west coast are more vulnerable. 

 

Cyclone Warning System in India 

 The India Meteorological Department is the nodal agency, which is responsible for 

meteorological observations, weather forecasting and seismology. 

 A cyclone in the Bay of Bengal is predicted by the Area Cyclone Warning 

Centres (ACWC) and in the Arabian Sea it is predicted by the Cyclone Warning 

Centre (CWC). 

 Both ACWC and CWC sent their report to National Cyclone Warning Centre (NCWC). 

 

Naming of Tropical Cyclones 

 The World Meteorological Organisation (WMO) has devised a mechanism where 

countries submit a list of names from time to time. Names of cyclones are chosen from 

this pool. The practice of naming these tropical cyclones in the Bay and Arabian Sea 

began in September 2004. 

 For tropical cyclones developing in the North Indian Ocean, countries like India, Sri 

Lanka, Bangladesh, Maldives, Myanmar, Oman, Pakistan and Thailand send their 

names to the Regional Tropical Cyclone Committee. 

 At present, all eight countries have submitted eight names each for naming future 

cyclones. The name Vayu was chosen from this list containing 64 names and was 

suggested by India. 

 As per the existing list, the next cyclone that forms over the Indian Ocean will be 

named Hikka (Maldives), followed 

by Kyarr (Myanmar), Maha (Oman), Bulbul (Pakistan), Pawan (Sri Lanka) 

and Amphan (Thailand). Once the list is exhausted, the committee would meet again 

and a fresh list will be prepared by the Regional Specialized Meteorological 

Centre (SMC). 

 Difference between Arabian Sea and Bay of Bengal Cyclones: 
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 Bay of Bengal gets higher rainfall, and because the sluggish winds around it keep 

temperatures relatively high. Warm air currents enhance this surface temperature 

and aid the formation of cyclones. 

 Bay receives constant inflow of fresh water from the Ganga and Brahmaputra rivers. 

This means that its surface water keeps getting refreshed, making it impossible for 

the warm water to mix with the cooler water below, making it ideal for a depression. 

On the other hand, the Arabian Sea receives stronger winds that help dissipate the 

heat, and the lack of constant fresh water supply helps the warm water mix with the 

cool water, reducing the temperature. 

 Exception to the rule 

 Bay of Bengal witnesses cyclones both pre-monsoon and post-monsoon. 

 The post-monsoon period sees a higher number of cyclones than the pre-monsoon 

period. This is because summers and pre-monsoons see dry and hot air moving from 

north-western India towards the Bay of Bengal. 

 

 

 

GANGA HAS HIGHER PROPORTION OF ANTI-BACTERIAL AGENTS 

Recently, a study commissioned by the Union Water Resources Ministry has confirmed 

a significantly higher proportion of organisms with antibacterial properties in River 

Ganga. 

 

Anti-bacterial properties of Ganga: 

 River Ganga is known for its self-purifying and anti-bacterial properties. 

 A British scientist in 1896 confirmed that ‘Vibrio cholera’, the pathogen that causes 

cholera, could not survive in Ganga water for even few hours. 

 The main reason for anti-bacterial property of river Ganga is the presence 

of bacteriophages. 

 

What are Bacteriophages? 
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 They are prokaryotic viruses that infect the bacteria. 

 Bacteriophage are a kind of virus that kill bacteria, they are frequently found in 

proximity to each other. 

Key observations of the study: 

 The study was commissioned by the +Union Water Resources Ministry to probe the 

“unique properties” of the river Ganga. 

 Also, these antibacterial properties varied widely along the length of the river, with it 

being high especially in upper stretches of the river. 

 Though presence of bacteriophage species may not be unique to the Ganga, the study 

suggests there are many more of them in the Ganga than in other rivers. 

 In the river Ganga, the bacteriophage was detected to be approximately 3 times more 

in proportion than bacterial isolates. As part of the assessment, five pathogenic 

species of bacteria (Escherichia, Enterobacter, Salmonella, Shigella, and Vibrio) were 

selected and isolated from the Ganga, Yamuna and the Narmada and their numbers 

compared with the bacteriophage present in the river water. 

 The study was conducted by the Nagpur-based National Environmental 

Engineering and Research Institute (NEERI), a CSIR lab. 

 It was titled “Assessment of Water Quality and Sediment To Understand Special 

Properties of River Ganga” 

 NEERI started its research in 2016. 

 The NEERI team was tasked with assessing the water quality for “radiological, 

microbiological and biological” parameters in the Bhagirathi (a feeder river of the 

Ganga) and the Ganga at 20 sampling stations. 

 

 

 

NAMING OF CYCLONES 
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Context 

 The recent cyclone to emerge out of the Bay of Bengal has been named Fani. It has 

made landfall in Odisha causing the most destruction in 2 cities- Puri and 

Bhubhaneshwar. 

 Before this, there were cyclones Hudhud in 2014, Ockhi in 2017 and Titli and Gaja in 

2018. 

 The first cyclone after the list was adopted was given the name in the first row of the 

first column — Onil, proposed by Bangladesh. The next cyclone will have name- Vayu. 

Naming of cyclones: 

 

 Each Tropical Cyclone basin in the world has its own rotating list of names. 

 For cyclones in the Bay of Bengal and Arabian Sea, the naming system was agreed by 

eight member countries of a group called WMO/ESCAP and took effect in 2004. 

 These eight countries are – Bangladesh, India, Maldives, Myanmar, Oman, Pakistan, 

Sri Lanka and Thailand. 
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o The first cyclone after the list was adopted was given the name in the first row of the 

first column — Onil, proposed by Bangladesh. 

o Subsequent cyclones are being named sequentially, column-wise, with each cyclone 

given the name immediately below that of the previous cyclone. 

o Once the bottom of the column is reached, the sequence moves to the top of the next 

column. 

o So far, the first seven columns have been exhausted, and Fani (again proposed by 

Bangladesh) is the top name in the last column. 

o The next cyclone will be named Vayu. When all the names in list are exhausted, the 

eight countries will propose fresh lists of names. 

o The lists for storms in the Atlantic and Eastern Pacific basins are, however, rotated 

when the names in the list get exhausted. Exception are, however, made in certain 

cases — if a storm causes excessive death and destruction, its name is considered for 

retirement and is not repeated; it is replaced with another name. 

Why naming of cyclones is done? 

o Appending names to cyclones makes it easier for the media to report on these 

cyclones, heightens interest in warnings, and increases community preparedness. 

o Names are easier to remember than numbers and technical terms and hence can 

reach greater masses. 

o If public wants to suggest the name of a cyclone to be included in the list, the 

proposed name must meet some fundamental criteria. The name should be short and 

readily understood when broadcast. Further, the names must not be culturally 

sensitive and should not convey any unintended and potentially inflammatory 

meaning. 
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FANI IS COUNTRY'S STRONGEST APRIL CYCLONE IN 43 YEARS 

Cyclonic storm Fani, which is lying about 600 km east of Vishakapatnam and 800 km 

south of Puri, is the first severe, cyclonic storm to have formed in April in India’s 

oceanic neighbourhood since 1976, according to records from the India Meteorological 

Department (IMD). 

 Cyclone Fani is expected to graduate to an ‘extremely severe cyclonic storm’ and make 

landfall in Orissa (as a very severe cyclonic storm) by May 4, according to a forecast by 

the IMD. 

 Heavy rains are expected in north Andhra Pradesh and Odisha and light rains in West 

Bengal under the influence of the cyclone. 

 Strong winds are expected in Kerala, Tamil Nadu, Puducherry and south Andhra. 

Fishermen have been advised to stay away from the sea. 

 It is equivalent in intensity to a Category 4 hurricane in the Atlantic, or a super 

typhoon in the Pacific. 

 With winds expected to be 240 kilometers per hour (150 mph) at landfall, Tropical 

Cyclone Fani would be the strongest storm to hit the region since a similar system 

struck Odisha in 1999, resulting in at least 10,000 deaths. 

Steps taken by India- 

 As Fani has been classified as an "extremely severe cyclonic storm" in India, the 

country's coast guard and navy deployed ships and helicopters for relief and rescue 

operations. 

 Army and air force units have also been put on standby in Odisha, West Bengal and 

Andhra Pradesh states. 

 Flights have been canceled at Bhubaneswar Airport in Odisha and for Kolkata Airport. 

 Evacuations have also begun in neighboring Andhra Pradesh, while those in West 

Bengal have been told to be ready to leave. 
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 Fishermen have been warned not to venture out to the sea due to the extreme 

conditions 

Impact- 

 Fani is expected to bring large storm surges and significant wind damage near the 

landfall location. 

 Inland flooding will also be a major threat. 

 Portions of eastern India and Bangladesh can expect 150 to 300 millimeters (6 to 12 

inches) of rain, with locally higher amounts regardless of the intensity. 

 Fani will move nearly parallel to the coast as it approaches India. A slight move to the 

east or west would have a significant impact on the timing of landfall as well as its 

intensity. 

 A more easterly track means that landfall would be farther north in India, perhaps 

even into Bangladesh. 

Tropical Cyclone- 

The southwest monsoon season lasts from June through September and provides 

India with the vast majority of its annual rainfall. Tropical cyclone activity during the 

monsoon season is extremely rare because the monsoon is characterized by high wind 

shear, which makes it difficult for tropical storms to form. 

The cyclone’s name, Fani, is Bengali for the hood of a snake. The word cyclone itself is 

said to be derived from the Greek word meaning “coiling of a snake”, and was coined 

by British administrator Henry Paddington. 
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ZOJI LA PASS 

 The 434-km strategic Srinagar-Leh National Highway, connecting the Kashmir Valley 

with the Ladakh region, was thrown open for traffic after being closed due to heavy 

snowfall. 

 Zoji La Pass connects the picturesque Kashmir Valley with the cold Indus valley desert 

through this 434-km long Srinagar-Leh road. Border Road Organisation is involved in 

the snow clearance operation. 

Zoji La pass: 

 It is a high mountain pass in Jammu and Kashmir, located on National Highway 1 

connecting Srinagar in Kashmir Valley to Leh in Ladakh region. 

 It runs at an elevation of approximately 3,528 metres (11,575 ft), and is the second 

highest pass after Fotu La on the Srinagar-Leh National Highway. 

 Every year due to heavy snowfall, vehicle flow stops for 4 months during winter from 

December to April. 

 During the Indo-Pakistani War of 1947, it was seized by Pakistani supported invaders 

in 1948 in their campaign to capture Ladakh. The pass was re-captured by Indian 

forces on 1 November in an assault codenamed Operation Bison, which achieved 

success primarily due to the surprise use of tanks, then the highest altitude at which 

tanks had operated in combat in the world. 

 

Zoji La Tunnel: 

 It is a 14.2 km long road tunnel under Zoji La pass on the Himalayas between 

Sonmarg and Dras town of Kargil district of Jammu and Kashmir. It is currently 

under construction. 

 The project was approved by the government of India in January 2018 and the 

construction commenced from May 2018. The construction period is 5 years. 

 The tunnel along with 6.5 km long Z-Morh Tunnel, (which is 22 km before Zoji La 

tunnel towards Srinagar) will ensure year-long road connectivity between Srinagar and 

Leh which currently remains closed for about 4 months due to heavy snowfall on the 

Zoji La pass. 
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 It takes more than 3 hours to cross the pass but the tunnel will reduce the time to 

only 15 minutes. This tunnel was a strategic requirement of the army and the Ladakhi 

people as the pass is close to LOC and vulnerable to hostile actions by terrorists. 

 Once built, this will be the longest bi-directional road tunnel in Asia. 

 

 

 

LOCAL INDIAN OCEAN PHENOMENON MAY BRING BETTER RAINFALL DESPITE 

EL NINO 

The dreaded El Nino is likely to be neutralized by a local phenomenon in the Indian 

Ocean, which can lead to good rainfall in the June-September season. 

 

El Nino: 

 El Nino refers to the warming of the equatorial Pacific, which weakens the flow of wind 

and consequently the monsoon system. In some other parts of the world, it leads to 

heavy rainfall but in India it weakens rain. 

 In this phenomenon, sea-surface temperatures rise over a threshold of +0.5 degrees 

Celsius (and cools by the same margin during La Nina). 

 There are a few other key atmospheric indices which one comes across while tracking 

El Nino. For instance, the Southern Oscillation Index (SOI) that gives an indication 

of the development and intensity of El Nino or La Nina. The SOI is calculated on the 

basis of the atmospheric pressure differences between Tahiti (South Pacific Ocean) and 

Darwin (Australia). Sustained positive SOI values are indicative of La Nina conditions 

while negative values suggest El Nino conditions. 

 Another atmospheric indices is the ENSO (El Nino Southern Oscillation) which refers 

to the oscillation between the El Nino and the La Nina. ENSO shifts irregularly back 

and forth between El Nino and La Nina every two to seven years. 

 Each phase led to disruptions of temperature, precipitation and winds. 

 The warmer area of the ocean is also a source for convection and is associated with 

cloudiness and rainfall. 
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Indian Ocean Dipole (IOD) 

 The phenomenon called Indian Ocean Dipole (IOD) refers to the temperature difference 

between the eastern and western parts of the water body. 

 The negative impact of weak El Nino will be compensated by positive Indian Ocean 

Dipole. El Nino phenomenon is getting weak and IOD is moving from neutral to 

positive. This will help rains in the country. The monsoon would be near normal. 

 

 

 

What lies ahead? 

 

 El Nino has been generally known to suppress monsoon rainfall in India while La Nina 

increases it. El Nino years tend to be drier than average, but one of the strongest El 

Nino of the century (1997-98) produced a monsoon season with above-average rainfall 

for India. 

 Anomalous warming in the Central and East Pacific could have a more profound 

adverse impact on the monsoon than when the warming shifts to the adjoining Far 

East Pacific. 

 Last but not the least is the ‘dipole’ effect, wherein the Indian Ocean mimics El Nino-

La Nina in which the western and eastern basins warm up relative to each other every 

few years with associated impact on the monsoon. Warming up of the West Indian 

Ocean boosts a prevailing monsoon, and vice-versa. International and domestic 

weather agencies expect that this year, the Indian Ocean dipole could be either 

‘neutral’ or weakly positive. 
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AURORAS 

Geostorm offers Northern USA rare chance to see aurora borealis. 

 A solar flare that erupted on March 20 and made the National Oceanic and 

Atmospheric Administration to issue a G2 watch, or moderate Geostorm watch. 

 The flare bends around the Earth's natural magnetic field, and slammed into the poles 

at either end of the planet, which supercharged the northern lights and pushed it 

deeper. 

What is an Aurora? 

 Polar lights (auroras) are a natural phenomenon. In the North Pole, it is called an 

aurora borealis or northern lights. In the South Pole, it is called aurora australis or 

the southern lights. 

What makes this happen? 

 Even though auroras are best seen at night, they are actually caused by the sun. 

 The protective magnetic field around Earth shields us from most of the energy and 

particles, and we don’t even notice them. 

 During coronal mass ejection (kind of solar storm) the sun burps out a huge bubble of 

electrified gas that can travel through space at high speeds. 

 When a solar storm comes toward earth, some of the energy and small particles can 

travel down the magnetic field lines at the north and south poles into upper Earth’s 

atmosphere. 

Do other Planets get auroras? 

 They sure do! If a planet has an atmosphere and magnetic field, they probably have 

auroras. 

 The gas giants in our solar system (Jupiter, Saturn, Uranus and Neptune) each have 

thick atmospheres and strong magnetic fields, and each have auroras — although 
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these auroras are a little different from Earth's, given they are formed under different 

conditions. 

What are Pulsating Auroras sometimes seen in news? 

 Sometimes on a dark night near the poles, the sky pulses a diffuse glow of green, 

purple and red. Unlike the long, shimmering veils of typical auroral displays, these 

pulsating auroras are much dimmer and less common. 

 While scientists have long known auroras to be associated with solar activity, the 

precise mechanism of pulsating auroras was unknown. 

 According to NASA’s THEMIS Mission and Japan’s Arase satellite mission, it is the 

chirping waves that rhythmically pulse the particles that create the auroras. 

 The magnetosphere is home to a type of plasma wave known as whistler mode chorus. 

 These waves have characteristic rising tones reminiscent of the sounds of chirping 

birds and are able to efficiently disturb the electrons. 

 When these waves make their appearance within the magnetosphere, some of the 

electrons scattered by the wave careen down into Earth’s atmosphere, causing the 

pulsating auroras. 

 

Magnetosphere 

o It is that area of space, around a planet, that is controlled by the planet's 

magnetic field. 

o The shape of the Earth's magnetosphere is the direct result of being blasted by 

solar wind. The solar wind compresses its sunward side to a distance of only 6 

to 10 times the radius of the Earth. 

o A supersonic shock wave is created sunward of Earth called the Bow Shock. 

o Most of the solar wind particles are heated and slowed at the bow shock and 

detour around the Earth in the Magneto sheath. 

o The solar wind drags out the night-side magnetosphere to possibly 1000 times 
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Earth's radius; its exact length is not known. 

o This extension of the magnetosphere is known as the Magnetotail. The outer 

boundary of Earth's confined geomagnetic field is called the Magnetopause. 

o The Earth's magnetosphere is a highly dynamic structure that responds 

dramatically to solar variations. 

                                                   THEMIS MISSION 

o NASA's Time History of Events and Macroscale Interactions during Substorms 

(THEMIS) aims to resolve one of the oldest mysteries in space physics, namely to 

determine what physical process in near-Earth space initiates the violent 

eruptions of the aurora that occur during substorms in the Earth's 

magnetosphere. 

                                                            Arase Mission/ERG 

o ERG is a Japanese (JAXA/ISAS) STP (Solar Terrestrial Physics) minisatellite 

mission into geospace focused on the formation of the radiation belts associated 

with magnetic storms. 

o The aim is to elucidate acceleration and loss mechanisms of relativistic particles 

in the inner magnetosphere during space storms. 

 

 

 

CYCLONE 'IDAI' 

The Indian Navy was the first to respond cyclone Idai, a category 4 tropical storm, 

which hit southern Africa, is the worst weather-related disaster to hit the southern 

hemisphere. 

 Cyclone 'IDAI' made landfall at Beira, Mozambique in early hours of 15 March 2019 

causing widespread damage and loss of human life in the Central and Northern 

provinces of the country. 
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 The situation is being monitored closely and the Indian Navy is prepared to render all 

necessary assistance to the local population in Mozambique. 

 Ships of First Training squadron of Indian Navy, Sujata, Sarathi and Shardul, 

operating in Southern Indian Ocean were diverted to Port Beira in Mozambique based 

on the request of the Government of Mozambique. 

 The Indian Navy has made HADR (Humanitarian Assistance and Disaster Relief) 

assistance a major tool of its foreign cooperation initiative in the Indian Ocean 

Region (IOR) which has a high incidence of natural disasters. 

Tropical Cyclones 

 Tropical Cyclones are low pressure systems that form over warm tropical waters and 

have gale force winds (sustained winds of 63 km/h or greater and gusts in excess of 

90 km/h) near the centre. 

 They derive their energy from the warm tropical oceans and do not form unless the 

sea-surface temperature is above 26.5°C. 

 Once formed, they can persist over lower sea-surface temperatures. 

 Tropical cyclones can persist for many days and may follow quite erratic paths. They 

usually dissipate over land or colder oceans. 

 The circular eye or centre of a tropical cyclone is an area characterised by light winds 

and often by clear skies. Eye diameters are typically 40 km but can range from under 

10 km to over 100 km. 

 The eye is surrounded by a dense ring of cloud about 16 km high known as the eye 

wall which marks the belt of strongest winds and heaviest rainfall 

 Tropical Cyclones are dangerous because they produce destructive winds, heavy 

rainfall with flooding and damaging storm surges that can cause inundation of low-

lying coastal areas. 

Categories of tropical cyclone: 

 

The severity of a tropical cyclone is described in terms of categories ranging from 1 to 

5 related to the zone of maximum winds. Using this severity scale, communities will be 
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able to assess the degree of cyclone threat and take appropriate action. A gale is a 

strong wind, typically used as a descriptor in nautical contexts. 

 Category 1: Less than 125 km/h Gales - Minimal house damage. Damage to some 

crops, trees and caravans. Boats may drag moorings. 

 Category 2: 125 - 164 km/h Destructive winds - Minor house damage. Significant 

damage to signs, trees and caravans. Heavy damage to some crops. Risk of power 

failure. Small boats may break moorings. 

 Category 3: 165 - 224 km/h Very destructive winds - Some roof and structural 

damage. 

 Category 4: 225 - 279 km/h Very destructive winds - Significant roofing and 

structural damage 

 Category 5: More than 280 km/h extremely destructive winds - Extremely dangerous 

with widespread destruction. 

 

 

 

MENACE OF STUBBLE BURNING 

Paddy fields in Kuttanad, the rice bowl of Kerala, look black these days with some of 

them emitting plumes of smoke. Relatively a new phenomenon in this part of the 

region, setting paddy fields on fire after harvest by ‘padashekhara Samitis’ and 

farmers is emerging as a major cause for concern. 

 In Punjab or Haryana, residue burning is rampant after harvest, resulting in heavy 

smog choking the region every year. 

 In Kerala, the rampant burning of fields started only a few years ago. The smoke from 

stubble contains carbon monoxide and other toxic chemicals, which adversely affect 

human health and environment. However, the farmers are yet to be aware of the 

dangers. 

 In Kuttanad, the farmers are burning fields to destroy stubble, to check the 

germination of weedy rice and prevent diseases, as part of preparing their fields for the 

next crop season. They believe setting the fields on fire will improve the soil fertility. 
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 Experts, however, say the burning impacts the quality of soil as it robs the soil of vital 

nutrients. 

 

What is Stubble burning? 

 

 Stubble burning is intentionally setting fire to the straw stubble that remains after 

wheat, paddy and other crops have been harvested. 

 The burning of stubble, contrasted with alternatives such as ploughing the stubble 

back into the ground, has a number of consequences and effects on the environment. 

 

How it is beneficial to farmers? 

 

 This method is quick one for clearing the fields. 

 It is a cheap method. 

 It kills weeds, including those resistant to herbicide and also kills slugs and other 

pests. 

 It can reduce nitrogen tie-up. 

 

What are the harmful effects of stubble burning? 

 It causes loss of nutrients. 

 It contributes to pollution from smoke. 

 It has risk of out of control spreading of fire. 

 It damages electrical and electronic equipment from floating threads of conducting 

waste. 

 

What is the solution to it? 

 The most prominent solution presented is the in-situ management which involves 

ploughing back the stubble in the ground. This is economically unfeasible for farmers 

because of the high cost of both manual labour and mechanised options. The 

government should incentivize this method. 

 The happy seeder machine which adopts a low tillage system to cut the straw and 

distribute mulch on the field. The government should provide subsidy on the machine. 



IMPORTANT GEOGRAPHY TOPICS FOR UPSC IAS PRELIMS 2020 

MYUPSC.COM 

 Another solution is to cut, bail and transport the straw to cardboard factories or bio-

mass based power plants. This will earn revenue to the farmers. 

 Diversify the cropping pattern away from the paddy cultivation. Farmers should grow 

crops which do not leave behind the stubble. If the crop grown is less remunerative to 

the farmers, the government should remunerate it by announcing MSP of these new 

crops same as that of rice. 

 

 

 

COLOUR CODED WEATHER WARNING 

 Recently Indian Meteorological Department issued a yellow weather warning for rain in 

Himachal Pradesh. 

 The weather department forecast thunderstorm with hail in isolated places of mid 

hills, including Shimla, Mandi, Kullu, Chamba, Solan and Sirmaur. 

 

Colour coded weather warning: 

1. It is issued by the country’s apex weather agency Indian Meteorological Department 

(IMD) from Ministry of Earth Sciences. 

2. Its objective is to alert people ahead of severe or hazardous weather which has the 

potential to cause damage, widespread disruption or danger to life. 

3. As per the regular practice, warnings are uploaded in the website every day. District 

wise rainfall forecast along with warnings with colour coded alerts are also uploaded 

and updated thrice daily in the website. 

Four colour codes: 

The Four colour codes are issued to indicate various categories of warnings. The 

meaning of these codes is: 

 

Red: 
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 Take action. 

 Extremely bad weather is expected. 

 People need to take action to keep themselves and others safe. 

 Widespread damage, travel and power disruption and risk to life are likely. People 

must avoid dangerous areas and follow the advice of the emergency services and local 

authorities. 

 

Amber: 

 Be prepared. 

 There is an increased likelihood of extremely bad weather, which could potentially 

cause travel delays, road and rail closures, and interruption of power supply. 

 Amber means people need to be prepared to change plans and protect themselves, 

their family and community from the impacts of the severe weather based on the 

forecast from the Met Office. 

 There could be risk to life and property. 

 

Yellow: 

 Be updated. 

 Severely bad weather is possible over the next few days, plan ahead thinking about 

possible travel delays and disruption of day-to-day activities possible. 

 It indicates the weather may change or worsen in the next few days. 

 

Green: 

 No action required. 

 No severe weather concerns. 

 No advisory is issued. 
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GREEN INDIA MISSION 

According to a Parliamentary committee report ‘Performance of the National Action 

Plan on Climate Change’, Green India Mission that is aimed at “protecting, restoring 

and enhancing India’s diminishing forest cover and responding to climate change”, is 

grossly underfunded. 

 

 During 2017-18, Rs 47.8 crore has been allocated for the scheme which is grossly 

insufficient as the committed liability for 2015-16 and 2016-17 is Rs 89.53 crore 

which is much more than the budget allocated. 

 However, the scheme is proposed for 10 years with an outlay of Rs 60,000 crore. 

 The panel raises concerns about the targets set by GIM on India’s Intended Nationally 

Determined Contribution (NDC) submitted to the United Nations Framework 

Convention on Climate Change. 

 The committee pointed out that the afforestation done under the mission was only 

aimed at increasing tree count without considering the soil and weather conditions. 

 Though plantation activity is aimed at increasing green cover, they cannot replace 

actual forest cover. Forest has plants and trees of numerous varieties and sizes and 

shapes. Forests grow naturally and according to climate conditions existing in the 

area. 

 

What is Green India Mission? 

 

 The National Mission for Green India (GIM) is one of the eight Missions outlined under 

the National Action Plan on Climate Change (NAPCC). 

 It aims at protecting; restoring and enhancing India’s diminishing forest cover and 

responding to climate change by a combination of adaptation and mitigation 

measures. 
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 This mission has adopted an integrated cross-sectoral approach as it has been 

implemented on both public as well as private lands with a key role of the local 

communities in planning, decision making, implementation and monitoring. 

 

What are the main objectives? 

 

 To increase forest/tree cover to the extent of 5 million hectares (mha) and improve 

quality of forest/tree cover on another 5 mha of forest/non-forest lands; 

 To improve/enhance eco-system services like carbon sequestration and storage (in 

forests and other ecosystems), hydrological services and biodiversity; along with 

provisioning services like fuel, fodder, and timber and non-timber forest produces 

(NTFPs); and 

 To increase forest based livelihood income of about 3 million households. 

National Action Plan on Climate Change (NAPCC) 

 

o Government is implementing the NAPCC with a view to enhance the ecological 

sustainability of India’s development path and address climate change. 

o NAPCC comprises, inter alia, of eight National Missions in specific areas of Solar 

Energy, Enhanced Energy Efficiency, Sustainable Habitat, Water, Sustaining 

the Himalayan Eco-system, Green India, Sustainable Agriculture and Strategic 

knowledge for Climate Change with the approved funding under sectoral outlays. 
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INDIA COOLING ACTION PROGRAMME 

 Ministry of Environment, Forest and Climate Change launched the India Cooling 

Action Plan (ICAP) recently in New Delhi. 

 ICAP provides an integrated vision towards cooling across sectors encompassing inter 

alia reduction of cooling demand, refrigerant transition, enhancing energy efficiency 

and better technology options with a 20-year time horizon. 

The India Cooling Action seeks to: 

 

 Reduce cooling demand across sectors by 20% to 25% by 2037-38. 

 Reduce refrigerant demand by 25% to 30% by 2037-38. 

 Reduce cooling energy requirements by 25% to 40% by 2037-38. 

 Recognize "cooling and related areas" as a thrust area of research under the national 

S&T Programme. 

 Training and certification of 100,000 servicing sector technicians by 2022-23, 

synergizing with Skill India Mission. These actions will have significant climate 

benefits. 

Socio-economic benefits: 

 

 Thermal comfort for all - provision for cooling for EWS and LIG housing. 

 Sustainable cooling - low GHG emissions related to cooling 

 Doubling Farmers Income - better cold chain infrastructure - better value of products 

to farmers, less wastage of produce. 

 Skilled workforce for better livelihoods and environmental protection. 

 Make in India - domestic manufacturing of air-conditioning and related cooling 

equipment's 
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 Robust R&D on alternative cooling technologies - to provide the push to innovation in 

a cooling sector. 

 Cooling is also linked to human health and productivity. 

 Linkages of cooling with Sustainable Development Goals (SDGs) are well 

acknowledged. 

 The cross-sectoral nature of cooling and its use in the development of the economy 

makes provision for cooling an important developmental necessity. 

 The development of ICAP has been a multi-stakeholder inclusive process 

encompassing different Government Ministries/Departments/Organizations, Industry 

and Industry Associations, Think tanks, Academic and R&D institutions. 

 

 

 

GEOGRAPHY IN NEWS 

Frigid planet detected orbiting nearby star: Based on two decades of astronomical 

observation, astronomers have observed that a frozen and dimly lit planet, dubbed a 

“Super-Earth,” may be orbiting the closest single star to our solar system. The planet, 

estimated to be at least 3.2 times more massive than Earth, was spotted circling 

Barnard’s Star, a type of relatively cool and low-mass star called a red dwarf, about 6 

light-years away from our solar system, comparatively close in cosmic terms. It is 

believed to orbit Barnard’s Star every 233 days. 

Greenland ice sheet hides huge 'impact crater’: A large impact crater has been 

identified beneath the Greenland ice sheet. The 31km-wide depression came to light 

when scientists examined radar images of the island's bedrock. Investigations suggest 

the feature was probably dug out by a 1.5km-wide iron asteroid sometime between 

about 12,000 and three million years ago. 

Increasing reflection of cirrus cloud: As cirrus clouds are not able to reflect ample 

sunlight back into space, scientists have devised a noble method to inject ice dust 
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nuclei into strata where they form to reduce their optic depth. This would allow more 

heat to escape into space. This will control global warming. 

How 'miniature suns' could provide cheap, clean energy: In quest of harnessing 

clean energy, Scientists have opted to create miniature suns which use nuclear fusion 

technology. This technology includes fusion of nuclei of two atoms, a reaction similar 

to sun’s nuclear energy. This step will help to generate sustainable and clean energy. 

Strange waves rippled around the world, and nobody knows why:  On the morning 

of November 11, a mysterious rumble rolled around the world. The seismic waves 

began roughly 15 miles off the shores of Mayotte, a French island sandwiched between 

Africa and the northern tip of Madagascar. The waves buzzed across Africa, ringing 

sensors in Zambia, Kenya, and Ethiopia. They traversed vast oceans, humming across 

Chile, New Zealand, Canada, and even Hawaii nearly 11,000 miles away. Unique 

feature of this earthquake wave was that it rolled across the globe, without causing 

any disturbance. This is the first instance when such phenomenon has been observed. 

Asteroid Bennu: Recently Oris Rex spacecraft reached asteroid Bennu. Asteroid 

Bennu which formed 4.5 billion years ago, is carbon rich and can provide vital 

evidences regarding the origin of our solar system. Bennu is also considered 

potentially hazardous to earth and its atmospheres as in near future it can strike 

earth and form a large crater. Hence, it becomes essential to study it. This is the first 

time NASA will be able to collect material from an asteroid before it only Japan had 

accomplished this task. 

 

 

 

SOUTH ASIAN NITROGEN HUB 

South Asian Nitrogen Hub, a partnership led by the UK's Centre for Ecology & 

Hydrology and comprising around 50 organisations from across the UK and South 

Asia, will be established with funding from UK Research and Innovation (UKRI) under 

its Global Challenges Research Fund (GCRF). 
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 With this UK announced its commitment to fund a major international research 

programme to tackle the challenge that nitrogen pollution poses for the environment, 

food security, human health and the economy in South Asia. 

 The Hub is one of 12 GCRF hubs being announced today by UKRI to address 

intractable challenges in sustainable development. 

 The interdisciplinary hubs will work across 85 countries with governments, 

international agencies, partners and NGOs on the ground in developing countries and 

around the globe, to develop creative and sustainable solutions that help make the 

world safer, healthier and more prosperous. 

 The Hub will be awarded £19.6 million over the next five years, comprising £17.1 

million from URKI and £2.5m from UK and international partners, including the South 

Asia Cooperative Environment Programme (SACEP). 

 The UKRI GCRF South Asian Nitrogen Hub will study the impacts of the different 

forms of pollution to form a coherent picture of the nitrogen cycle. 

 In particular, it will look at nitrogen in agriculture in eight countries - India, 

Pakistan, Bangladesh, Nepal, Afghanistan, Sri Lanka, Bhutan and Maldives. 

 The Hub's recommendations will support cleaner and more profitable farming, as well 

as industrial recycling of nitrogen, fostering development of a cleaner circular economy 

for nitrogen. 

 Nitrogen pollution presents significant barriers to achieving United Nations 

Sustainable Development Goals on: Zero Hunger, Climate Action, Good Health & Well-

being, Clean Water & Sanitation, Affordable & Clean Energy, Life Below Water, Life on 

Land, No Poverty, Responsible Consumption & Production, and Decent Work & 

Economic Growth. 

What causes Nitrogen Pollution? 

 

 Nitrogen pollution is caused, for example, by emissions from chemical fertilizers, 

livestock manure, and burning fossil fuels. Previous efforts have addressed only 

specific aspects of the problem, while the Hub will bring these together in a more 

coherent approach. 
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Impact of Nitrogen pollution 

 

 Nitrogen pollution comes in many forms, with multiple impacts - for humans, animals 

and plant life. Gases such as ammonia (NH3) and nitrogen dioxide (NO2) contribute to 

poor air quality and can aggravate respiratory and heart conditions, leading to millions 

of premature deaths across the world 

 Nitrous oxide (N2O) is a greenhouse gas that depletes the ozone layer. Nitrate from 

chemical fertilizers, manure and industry pollutes rivers and seas, posing a health risk 

for humans, fish, coral and plant life. 

 Nitrogen pollution presents significant barriers to achieving United Nations 

Sustainable Development Goals on: Zero Hunger, Climate Action, Good Health & Well-

being, Clean Water & Sanitation, Affordable & Clean Energy, and Life below Water, 

Life on Land, No Poverty, Responsible Consumption & Production, and Decent Work & 

Economic Growth. 

 

Facts about nitrogen in South Asia 

 

 South Asia, home to a quarter of the world's population, is critical to the global 

nitrogen cycle. By 2050, its population of 1.8 billion is expected to rise by 20 per 

cent, while its use of fertilizers could double. 

 Around 12 million tonnes of nitrogen are used in fertilizers across South Asia to 

support food production, but the efficiency is low, with around 80% wasted 

which contributes to multiple forms of nitrogen pollution. 

 About 10 billion USD worth of nitrogen is lost as pollution in South Asia. In 

India alone, the total societal cost of nitrogen pollution on human health, 

ecosystems and climate is estimated at about 75 billion USD annually. 

 Atmospheric nitrogen pollution stimulates growth of certain plants at the 

expense of more sensitive species with a high conservation value. 

 There is a significant risk to global biodiversity hotspots such as the Himalayan 
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foothills, especially as the Indo-Gangetic Plain (IGP) has the highest ammonia 

(NH3) concentrations in the world, arising mainly from livestock excreta and 

urea fertilizer used in agriculture. 

 Government subsidies of the fertilizer industry in South Asia are around 10 

billion US dollars a year (including 7 billion USD in India). 

 Indian Prime Minister Narendra Modi asked the country's farmers to cut urea 

fertilizer consumption by half by 2022. 

 

 

 

GOA STATE BIODIVERSITY BOARD’S TAG 

Goa State Biodiversity Board (GSBB) issued a tagging system to ensure 

communities residing within the biodiversity zone get Access Benefit Share 

(ABS) from their profits. 

 This product tagging is a new system however, paying ABS has already been a 

part of the Biodiversity Act 2002. 

 The tag indicates that the ingredients used therein are sourced from the nature. 

 The sellers are supposed to pay 0.01% of their annual profit to the GSBB and the 

board will then use this amount to protect the habitat from where the 

ingredients are. 

 The amount sourced from the biodiversity zones by the organization will be submitted 

annually along with payments. The industries will pay profits obtained from only those 

products which have been sourced from that zone. 

 More than 300 industries were approached to join the scheme, but currently only 

three organizations Tanshikar Spice Farm, Krishna Plantation and Raika 

Honey have agreed for the same. 

i. Tanshikar Spice Farm, a restaurant in Goa, collects pollens from bee hives for making 

pollen smoothies. 

ii. Raika Honey produces lip balms and soaps using honey and bee wax. 
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Significance 

 The initiative will further enhance the credibility of the product and boost the 

products’ sale. 

 Help generate revenue for the sellers as well as the GSBB. 

 

WETLAND DAY 

Context 

The World Wetlands Day was celebrated on February 2, in Alappuzha, home to the 

country’s largest wetland system, the Vembanad Lake. 

 

What is Wetland? 

 

 It is a place where the land is covered by water, either fresh or salt. Low-lying areas 

like marshes and ponds, edges around the lakes or oceans, and the delta at the mouth 

of a river. 

Theme 

 For 2018- Wetlands for Sustainable Urban Future. 

 For 2019- Wetlands and Climate Change 

Why celebrated on 2nd February? 

 The day marks the date of the adoption of the Convention on Wetlands in, 1971, in the 

Iranian city of Ramsar. 

 It commemorates the need to maintain wetlands and to plan for their sustainable use. 

It has been chosen to initiate action against the drainage of wetlands. 

Role of wetlands: 

 Wetlands store water and ensure its quality, providing resilience against drought. 
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 They provide diverse habitats which support genetic, species, and ecosystem 

biodiversity and play key roles in the life cycles of many species and in annual 

migration patterns. 

 They protect against flooding and the impacts of storms. 

 They provide food and other services such as transport and recreation. 

 

What is the convention on Wetlands? 

 It provides the framework for international cooperation and national action for the 

conservation and wise use of wetlands. Almost 90% of UN member states are Ramsar 

“Contracting Parties”. 

 The Convention uses a broad definition of wetlands. It includes all lakes and rivers, 

underground aquifers, swamps and marshes, wet grasslands, peatlands, oases, 

estuaries, deltas and tidal flats, mangroves and other coastal areas, coral reefs, and all 

human made sites such as fish ponds, rice paddies, reservoirs and salt pans. 

 The Convention’s mission is “the conservation and wise use of all wetlands through 

local and national actions and international cooperation, as a contribution towards 

achieving sustainable development throughout the world”. 

 The Convention has five formally recognized “International Organization Partners”, 

which provide expert technical advice and assistance in line with Convention 

principles: 

o BirdLife International 

o International Union for Conservation of Nature (IUCN) 

o International Water Management Institute (IWMI) 

o Wetlands International 

o WWF International 
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Ramsar sites in India 

 

 India currently has 27 sites designated as Wetlands of International Importance 

(Ramsar Sites). 

From North to South 

 Wular Lake (JK) 2. Hokera (JK) 3. Tsomoriri (JK) 4. Surin-Sar-Mansar (JK) 5. 

Chandertal (Himachal) 6. Pong Dam (Himachal) 7. Renuka (Himachal) 8.Kanjili 

(manmade Punjab) 9. Harike (Largest wetland of North India Punjab) 10. Ropar 

(Punjab) 11. Upper Ganga River Wetland (Uttar Pradesh) 12. Keoladeo National Park 

(Rajasthan) 13. Sambar Lake (India’s Largest Inland Salt water lake Rajasthan) 14. 

Deepor Beel (Assam) 15. Loktak Lake (Manipur) 16. Rudrasagar Lake (Tripura) 17. 

Bhoj Wetland (Madhya Pradesh) 18. Nalsarovar (Gujarat) 19. East Calcutta Wetland 

(West Bengal) 20. Sundarban Wetland 21. Bhitarkanika (Odisha) 22. Chilka Lake 

(Odisha) 23. Kolleru (Andhra Pradesh) 24. Point Calimere (Tamil Nadu) 25. Vembanad 

Kol (Kerala) 26. Sasthamkotta (Kerala) 27. Ashtamudi (Kerala) 

 State with largest Ramsar sites ---Jammu and Kashmir (4 in number) 

 States having three Ramsar Sites -----Himachal, Punjab and Kerala 

 States with at least two Ramsar sites ----West Bengal, Rajasthan, Odisha 

 

Latest wetland : Sunderban 

 

 India has designated Sundarban Wetland as a Wetland of International 

Importance. 

 It is located within the largest mangrove forest in the world, the Sundarbans that 

encompasses hundreds of islands and a maze of rivers, rivulets and creeks, in the 

delta of the Rivers Ganges and Brahmaputra. 

 The Indian Sundarban, covering the south-westernmost part of the delta, 

constitutes over 60% of the country’s total mangrove forest area and includes 90% 
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of Indian mangrove species. 

 

 

 

SHIFTING OF NORTH MAGNETIC POLE 

Context 

 Scientists have released a new World Magnetic Model (WMM) to represent the fast 

drifting of the magnetic North Pole, from the Canadian Arctic to Russia. Since 2000 the 

rate of moving has jumped from about nine miles (14.5km) to 34 miles (55km) a year. 

 A new and updated version of the WMM is released every five years. 

About 

What are magnetic poles and how are they different from geographical poles? 

 The magnetic North Pole, or South Pole, does not coincide with the geographical North 

or South Pole. 

 Currently, the magnetic North Pole is located somewhere over northern Canada, a fact 

discovered in 1831 by Sir James Clark Ross. 

 Earth behaves like a giant bar magnet characterized by its magnetic north and south 

poles, which are not static. A compass points towards magnetic north. 

 The Earth’s magnetic behaviour is far more complex than that of a simple bar magnet. 

Its north poles and south poles move around sometimes erratically. 

 Over large periods of time, they change their locations significantly, sometimes even 

interchanging their positions. 

 The last time it so happened, with the magnetic North Pole getting somewhere near 

where the magnetic South Pole currently is, was about 780,000 years ago. 

 

What is the source of magnetic field of earth? 
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 The origin of Earth’s magnetism lies in its outer core, a more than 2,000-km layer of 

liquid iron and some other metals like nickel that surrounds the central core, or the 

innermost part. 

 This liquid iron is in constant motion due to Earth’s rotation and various other 

reasons, and this motion produces a magnetic field. 

What causes the current shift? 

 The movement of liquid iron and other metals in the outer core of the Earth is known 

to influence the magnetic field, but this movement is chaotic and turbulent. Though it 

has not been fully understood but scientists hope that this acceleration in the shifting 

of magnetic north pole would throw some new insights into the phenomena happening 

deep inside the Earth’s surface. 

 The pole’s recent travels are believed to be caused by the formation of a narrow 

stream, much like the jet stream in the atmosphere, in the Earth’s liquid outer core. 

 The iron-nickel core is so hot that it flows like water, 1,869 miles (3,000km) beneath 

the surface, creating the magnetic field and dragging it around the planet. 

 The north magnetic pole has been caught up in this jet and it’s pushing it rapidly 

across to Siberia. 

 The south magnetic pole is moving far more slowly than the north, because the liquid 

outer core is moving differently in the southern hemisphere. 

Does it mean stronger magnetic field for earth at present? 

 Earth’s magnetic field is growing steadily weaker, leading scientists to think it will 

eventually flip, with the north and south poles changing places like a bar magnet 

flipping over. 

 Researchers know from traces left in rocks that this has happened before, but not in 

the past 780,000 years. 

 Magnetic field’s movement, and the rise and fall in its strength, are all part of its 

natural behaviour. 
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 In the long term, the movement of the north magnetic field could become noticeable 

because it affects where aurora, such as the northern lights, can be seen. 

 The aurora is centred on the north magnetic pole in a ring, so as the pole moves, the 

aurora will follow it. 

What are the uses of World Magnetic Model? 

 Accurate readings of the magnetic north pole by the WMM are vital for military, 

surveying and mapping, satellite/antenna tracking, undersea and aircraft navigation, 

airlines, search-and-rescue operations and other projects circling the North Pole. 

 Smartphone and consumer electronics companies also rely on the WMM to provide 

consumers with accurate compass apps, maps, and GPS services. 

 

 

 

INTERNATIONAL DAM SAFETY CONFERENCE 

Central Water Commission in collaboration with Odisha Water Resources Department 

and World Bank has organized the International Dam Safety Conference in 

Bhubaneswar, Odisha. 

 

 International Commission on Large Dams (ICOLD) and National Committees on Large 

Dams were among the organizing partners for this conference. 

 Dam Safety Conferences are being organized as an annual event in different Dam 

Rehabilitation and Improvement Programme (DRIP) States in collaboration with the 

Implementing Agencies and leading academic institutes to provide a common platform 

for all stakeholders including non-DRIP States. 

 Conference aims on deliberate all aspects related to dam safety and the solutions that 

worked best in addressing dam safety concerns. 
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Why is Dam rehabilitation and dam safety necessary? 

 India ranks third globally with 5264 large dams in operation and about 437 are under 

construction. In addition, there are several thousand smaller dams. 

 According to National Register of Large Dams (NRLD) maintained by Central Water 

Commission (CWC) 209 dams are 100 years or more old in India. 

 Dams are vital for ensuring the water security of the country therefore constitute a 

major responsibility in terms of asset management and safety. 

Dam Rehabilitation and Improvement Programme (DRIP) 

 In 2012, Ministry of Water Resources, River Development & Ganga Rejuvenation 

embarked upon the six year DRIP with World Bank assistance. 

 The objective was to improve safety and operational performance of selected dams, 

along with institutional strengthening with system wide management approach. 

 The project originally envisaged the rehabilitation and improvement of 223 dam 

projects in four states namely, Kerala, Madhya Pradesh, Odisha, and Tamil Nadu. 

 Later Karnataka, Uttarakhand (UJVNL) and Damodar Valley Corporation (DVC) joined 

the DRIP and presently 198 dam projects are being rehabilitated. 

 DRIP has been successful in bringing together dam owners, engineers, scientists, 

academicians, industries, World Bank as well as renowned dam safety professionals. 

 In addition to rehabilitation of dams, other important activities include activities such 

as development of Dam Health And Rehabilitation Monitoring Application (DHARMA) 

etc. 

 It also developed Seismic Hazard Mapping along with development of Seismic Hazard 

Assessment Information System (SHAISYS). 

 Under DRIP, capacity building in dam safety area of eleven academic institutions is 

being done. 

 Also, capacity building of two Central Agencies i.e. Central Soil and Material 

Research Station (CSMRS) as well as Central Water and Power Research Station 

(CWPRS), is also one of the activities. 



IMPORTANT GEOGRAPHY TOPICS FOR UPSC IAS PRELIMS 2020 

MYUPSC.COM 

 Collaboration with few renowned international agencies for capacity building includes 

Deltares Netherlands, Bureau of Reclamation USA, and Japan Water Agency Japan, 

Entura. 

 The overall supervision and coordination has been entrusted to Central Water 

Commission, and is being assisted by Egis Eau, Engineering and Management 

Consultant. 
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