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FOREWORD

As we mark World Environment Day at the Postgraduate Department of Geography,
Krishnagar Government College, itis with great honour that | extend a warm welcome
to all.

This year, the theme of World Environment Day centers on ‘Land Restoration,
Desertification, and Drought Resilience’ for sustainable coexistence with nature. It
emphasizes the imperative for communities and individuals to collaborate in
exploring sustainable alternatives. The students and faculty of the department are
enthusiastically committed to raising awareness on this significant occasion through
diverse creative expressions. This initiative bears considerable relevance in the
current global context.

The e-magazine EQUINOX (Volume 04) serves as a testament to conscientious
citizens who pledge to ensure the safety and security of our planet Earth. Today's
agenda includes tree planting, poster exhibitions, and cultural events. | extend my
sincere best wishes to all participants and express gratitude to the students for their
invaluable assistance and dedicated efforts in ensuring the success of this program,
which promises to be a grand and meaningful celebration.

Thank you all.

Dr. Lila Mahato,

Associate Professor and Head

Post Graduate Department of Geography,
Krishnagar Government College
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Date: 01/06/2024
Message from the Officer-in-Charge

It is with great pleasure that | announce the upcoming release of the
annual magazine, 'EQUINOX, by the Post Graduate Department of
Geography at Krishnagar Government College, coinciding with the
celebration of World Environment Day on June 5, 2024. Our students
and teachers have taken admirable steps to raise awareness about
pressing environmental issues and work towards sustainable
development to protect our planet. Their dedication and efforts are truly
praiseworthy, and | am confident that the magazine’s message will
resonate with everyone. | also extend my best wishes for the success of

the World Environment Day celebrations. |
o ull )
/ - T (24
Officer-in-Charge

Krishnagar Govt. College
Krishnagar, Nadia, West Bengal

Officer-in-Charge
Krighnagar Govl College
Krishnagas, Nadia (W.B.)



Krishnagar Govt. College

Krishnagar, Nadia

From the desk of the Coordinator, IRQAC
(tnternal wat’ﬁcg Assuranee Cell),
Date: 01-06-2024

| am delighted to express my sincere appreciation to the students and faculty
members of the PG Department of Geography for their timely initiative to publish the
fourth edition of ‘EQUINOX’ in observance of World Environment Day with the theme
"Land Restoration, Desertification, and Drought Resilience". It is indisputable that
our quality of life is greatly influenced by the quality of our natural environment.
Unfortunately, many of our daily actions contribute to the degradation of the
environment. ‘EQUINOX’ serves as an academic platform for raising awareness
about environmental conservation in the face of continually emerging issues related
to “our land, our future”.

| would like to extend my heartfelt thanks to the Head of the Geography Department,
Dr. Lila Mahato, for supporting the students and teachers in bringing out the fourth
edition of ‘EQUINOX’. Congratulations to all involved for addressing the current
environmental challenges of our world. | trust that this edition will effectively raise
environmental awareness among the readers, encouraging a more responsible
attitude towards environmental protection for the sustainable development of our

society.

M , ——
/Mmu/»/@ (/Mwﬁ oy

Dr. Mahuya Chakrabarti
Coordinator, IQAC, and Associate Professor in Economics
Krishnagar Govt. College, Krishnagar, Nadia



Celebrating

WORLD
ENVIRONMENT DAY

"Land restoration, desertification and drought resilience"

Post Graduate Department of Geography
and
Internal Quality Assurance Cell IQAC)
Krishnagar Government College, Krishnagar, Nadia

Programme Schedule

Inauguration and Special address
Poster Exhibition
Closing of Programme

Planting Saplings
E-Magazine inauguration
Cultural Programmes

N
5th June, 2024
\ % from 12 noon onwards at Room No. 1,
' Ny Main building, KGC
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But man is part of nature, and #is war
against nature is inevitably a war

against himself.”

- Rachel Carson
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Make A Vow of Silence
Bikram Sarkar, (UG 6" Semester)

The Buddhist monks have a
favourite strategy to build will power - one
that has been used by many cultures over
the years to create enormous amounts of
inner strength and resolve. It is the vow of
silence. Staying quiet for even short
periods of time builds will power and self-
control because you exert force on your
will by not giving in to the impulse to talk.

So many people talk for more
than they have to. Rather than speaking
precisely and
communicating only what needs to be
said, too often we go on and on. This in
itself reveals a
lack of discipline. Discipline involves
saying exactly what needs to be said and
preserving your precious mental energy
by not talking more than you have to.
Measured, precise speech is also, a sign
of clear thought and of a serene mind.

A strategy that you can apply
today to improve your personal dis-
cipline is to keep a vow of silence for one
hour a day over the next seven days. Don't
speak at all during this silent time orif you
must, speak only in direct response to a
question and offer a clear, crisp answer.
The vow of silence can be adopted
politely and warmly. The idea is to make
you stronger and to enhance your will not
to hinder your relationships within a mat-
ter of days, you will feel a sense of
mastery and strength growing within you.
Judge by the results they will speak for
themselves.

Desertification and the role of
Climate Change

Namrata Saha, (UG 6" Semester)

“If not prevented, desertification

of the world can one day make the camels
as the best and the sole cars of our
civilization”
Desertification has been described as
“the greatest environmental challenge of
ourtime” and climate change is making it
worse. While the term may bring to mind
the windswept sand dunes of the Sahara
orthe vastsalt pans of the Kalahari, it’'s an
issue that reaches far beyond those living
in and around the world’s deserts,
threatening the food security and
livelihoods of more than two billion
people. The combined impact of climate
change, land mismanagement and
unsustainable freshwater use has seen
the world’s water-scarce regions
increasing degraded. This leaves their
soils less able to support crops, livestock
and wildlife.

Defining desertification

The United Nations Convention to
Combat Desertification (UNCCD) states
that desertification means “land
degradation in arid, semi-arid and dry
sub-humid areas resulting from various
factors, including climatic variations and
human activities.”
So, rather than desertification meaning
the literal expansion of deserts, it is a
catch-all term for land degradation in
water-scarce parts of the world. This
degradation includes the temporary or
permanent decline in quality of soil,
vegetation, water resources or wildlife. It
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also includes the deterioration of the
economic productivity of land such as the
ability to farm the land for commercial or
subsistence purposes.

Causes

The direct causes of
desertification can be broadly divided
between those relating to how the land is-
or isn’t- managed and how those relating
to the climate. The former includes
factors such as deforestation,
overgrazing of livestock, over-cultivation
of crops and inappropriate irrigation;
natural fluctuations in climate and global
warming as a result of human-caused
greenhouse gas emissions.
Climate is a significant factor. The land
surface is warming more quickly than the
earth’s surface as a whole.
Both natural variability in climate and
global warming can also affect rainfall
patterns around the world, which can
contribute to desertification. Rainfall has
a cooling effect on the land surface, so a
decline in rainfall can allow soils to dry
outinthe heatand become more prone to
erosion. On the other hand, heavy rainfall
can erode soil itself and cause
waterlogging and subsidence.
Climate change is also a contributing
factor to wildfires, causing warmer — and
sometimes drier- seasons that provide
ideal conditions for fires to take hold.
Humans can mismanage land and cause
it to degrade. Perhaps the most obvious
way is through deforestation. Removing
trees can upset the balance of nutrients
in the soil and takes away the roots that
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helps bind the soil together, leaving it at
risk of being eroded and washed or blown
away.

Food production is also a major driver of
desertification. Growing demand for food
can see cropland expand into forests and
grasslands, and use of intensive farming
methods to maximize yields. Overgrazing
of livestock can strip rangelands of
vegetation and nutrients.

Impact

Of course, none of these drivers
acts in isolation. Climate change
interacts with the other human drivers of
degradation.
Desertification has already contributed
to the global loss of biodiversity. Flora
and fauna have been thinning out
gradually with the increasing severity of
desertification.
In many countries, desertification means
a decline in soil fertility, a reduction in
vegetation cover-especially grass cover-
and more invasive shrub species.
The consequences of desertification are
particularly immediate. This has
devasting consequences for food
security, livelihoods and biodiversity.
People are particularly vulnerable to the
impacts of desertification where they
have insecure property rights, where
there are few economic supports, where
there are high levels of poverty and
inequality.
Another impact of desertification is an
increase in sand and dust storms. Dust
storms can have a huge impacton human
health, contributing to respiratory
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disorders such as asthma and
pneumonia, cardiovascular issues and
skin irritations, as well as polluting open
water sources.

Climate feedback

Adding dust and sand into the
atmosphere is also one of the ways that
desertification itself can affect the
climate. dust particles in the atmosphere
can scatter incoming radiation from the
sun, reducing warming locally at the
surface, butincreasing it in the air above.
They can also affect the formation and
lifetimes of clouds, potentially making
rainfall less likely

and thus reducing moisture in an
already dry area.
Soils are avery important store of carbon.
Soil respiration indicates the soil’s ability
to sustain plant growth. And typically,
respiration declines with decreasing soil
moisture to a point where microbial
activity effectively stops. So as soils
become more arid, they will tend to be
less able to sequester carbon from the
atmosphere, and thus will contribute to
climate change. Other forms of
degradation also generally release co2
into the atmosphere, such as
deforestation, overgrazing — by stripping
the land of vegetation and wildfires.

Solutions: “Prevention is better than
cure”

Limiting global warming is
therefore one of the key ways to help put
a break on desertification in future.
Stopping desertification before it starts
requires measures to protect against soil
erosion, to prevent vegetation loss, to
prevent overgrazing or land

mismanagement.  Sustainable land
management essentially means
maximizing the economic and social
benefits of the land while also
maintaining and enhancing its
productivity and environmental
functions. This can compromise a whole
range of techniques, such as rotational
grazing of livestock, boosting soil
nutrients by leaving crop residues on the
land after harvest, trapping sediment and
nutrients that would otherwise be lost
through erosion, and planting fast-
growing trees to provide shelter from the
wind.

Reference
e “Desertification -an overview science
Direct Topics” www.sciencedirect.com
e Globaldrylands report unemg.org.2018
o Desertification.pubs.usgs.gov.

If not prevented,

desertification of the world

can one day make the

camels as the best and the

sole cars of our
civilisation!”
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#Generation Restoration:

Celebrating young environmental
activists

Sutanuka Roy, UG 6" semester

They walk by the street, screaming
“Greta' taught us dreaming.”

Their chorus of voice rises amongst
The faulty and rusty systems, proud.
In their fortitude, fears are disavowed.

"We are #GenerationRestoration”, they
roar,

"Sacrificing now so that the future would
soar".

With courage and hope, they dare to
dream

Of a world where everything could be
green.

The four winds praise their name with a
cheerful disposition

As they parade around the Earth, heads
held high.

From Isra® to Licypriya®, they rise up:
Each one a beacon, each one a roar.
They heal and mend what others tore.

Their Midas' touch on the barren land,
Repair the broken and restore the barren.

As industrious as a bee, they walk forward
With Xiuhtezcatl* leading, they explore,
The path to a better day, promising
forevermore.
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So let their legacy live on—

With smiling faces and sacrifices

Let the hopes soar up high above the
vales.

Let the spirit forever prevail.

1. GretaThunberg

21 years old Greta Thunberg is a Swedish
environmental activist who worked to address the problem of
climate change, founding (2018) a movement known as
Fridays for Future (also called School Strike for Climate).
She's famous for challenging world leaders to take immediate
action for climate change mitigation.

2. lIsraHirsiCurrently

21yearsold, Isra Hirsiis an American environmentaland
anti-Israel investment activist. She co-founded and served as
the co-executive director of the U.S. Youth Climate Strike. In
2020, she was named in Fortune's 40 Under 40 Government
and Politics list.

3.  Licypriya Kangujam

Licypriya Kangujam is a 12-year-old climate activist
from north-eastern state of Manipur. She is the founder of The
Child Movement. She was quite young when she accompanied
her father on fundraising events for victims of a deadly
earthquake in Nepal in 2015.

4.  Xiuhtezcatl Martinez
Currently 23 years old, Xiuhtezcatl Martinez is an American
activist and leader in climate activism, working as a youth
leader, speaker, performer, author and hip-hop artist. As youth
director of Earth Guardians, he works to support youth
environmental activists in communities worldwide

"Our environment, the world in
WHhHich we [[ve and work, is a
miyror of our attitudes and|

expectations.”

~ Earl Nightingale
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Land Restoration through

Preventing Desertification and
Drought Resistance in the Arid
and Semi-arid Region.

Nayan Modak (UG 6™ semester)

Desertification, land
degradation and drought, (DLDD) caused
primarily by human activities and climatic
variations, are a silent and invisible crisis
affecting people in all regions of the
world. As human life records fertile and
productive lands for many essential
activities, halting degradation or
rehabilitating degraded land through land
restoration will be key to enhance
biodiversity, restore ecosystem services,
and mitigate climate change impacts.
These article highlights the role of land
restoration in tackling desertification,
land degradation, and drought.

Arid and Semi-arid climate and Soil

The weather and climate
directly related to the development of
regional Hence,
develop in different climatic conditions.
The western part of the continent over the
tropical high-pressure belt are prone to
Arid and Semi-Arid climatic conditions
regions are prone to
development of Arid and Semi-Arid soil
type. This kind of soil and climate can be
observed in the western part of India,
Middle East and the western parts of

soil. different soils

and these

Africa, South America, North America,
and Australia.
Land Degradation in Arid and Semi-arid
climate

Land generally degrades in
Arid and Semi-Arid climatic regions
severely through the process of
Desertification and Drought. Having low
humidity and less amount of precipitation
this area faces the harsh water scarcity
which leads to more evaporation and
transpiration than the precipitation.
Hence, the water retention of the soil
reduces drastically which is directly
related to the process of soil degradation
and soil become unhealthy for
development of any plants and natural
vegetations.

Desertification
Introduction

Desertification constitutes one of
the international environmental
problems whose global importance has
been recognized by the international
community. This importance is clearly
visible in the massive endorsement that
states have given to the United Nations
Convention to Combat Desertification in
those countries experiencing serious
drought desertification,
particularly in Africa adopted in 1994.
However, desertification of the arid lands
of the world has been proceeding
sometimes rapidly, sometimes slowly for
more than a thousand years. It has

and/or
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caused untold misery among those most
directly affected, yet environmental
destruction continues.

Desertification is the degradation
process by which a fertile land changes
itself into a desert by losing its flora and
fauna. This can be caused by drought,
deforestation, climate change, human

activities or improper agriculture.
Desertification is a process of
degradation of the land. It occurs

because of man-made activities and
climate change. Desertification takes
place when a particular type of biome
converts into a desert biome.

In the past decades, the range and intensity
of desertification have increased, reaching
approximately 30 to 35 times the historical
rate and therisks from desertification are
projected to increase due to climate
change (IPCC, 2019). While being a hard
process to quantify, desertification is
characterized by declining vegetation
productivity, reduced agricultural
productivity and biodiversity loss (IPCC,
2019).

Steps To Reduce Desertification
1) Focus on Water management.
Rainwater harvest must be done,
water that can be reused must not
be left out as waste.
2) Reforestation and tree
regeneration.
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3) Buttressing the soil through the
use of sand fences, shelter belts,
woodlots and windbreaks

4) Better and hyper-fertilization
of soil through planting.

5) The residue from pruned trees
can be used to provide mulching
for fields thus increasing soil
water retention and reducing
evaporation.

Desertification in India

1) Population growth, removal of
wood, overgrazing, soil erosions,
etc. are all important factors that
have caused desertification in
India.

2) According to the Government’s
data recently presented to the
United Nations Convention to
Combat Desertification
(UNCCD), India lost 31%, or 5.65
million hectares, of grassland
areain a decade.

3) As per reports, over 105 million
hectares or about 32% of India’s
areas have degraded.

4) Between 2003-2005 and 2011-
2013, 26 states witnessed an
increase in the level of
desertification in India.
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Desertification &

Land Degradation

in India

Land degradation

(% of total geographic area)
2003-05 D 94.53mha (28.76%)

2011-13 @S 96.40mha (29.32%)
2018-20 IS 97.85

“MHA

Desertificati dia
2003-05 NS 81.48mha
201113 EEEEES 82.64mha
2018-19 D 83.69mMha

IDatastory

Desertification is land
degradation within d

regions (ar -a
sub-humid regions).

% of desertification due to:

& Water erosion
. 1L01%

— Vegetation
— degradation 9.15%

" Wind erosion
5.46%

State-wise area under desertification
(% of Total Geographic Area of state):

-

Jharkhand
Rajasthan TS

Guijarat

68.77% |

Delhi I e1.73%
Goa 52.64%
52.22%

Figl: Desertification and land degradation in India

Measures Taken to Curb Desertification

in India

Multiple steps and measures have
been taken by the concerned authorities
regarding curbing desertification in India.
Discussed below are the same:

1) A Command Area Development

Programme was

launched in

1974 which is coordinated by the
Ministry of Water Resources for

its implementation

in various

states of the country. It aims to

improve the irrigational potential
through water management.

2) In
Watershed

1989-90, Integrated

Management

Programme was launched, which

was later

Guidelines

then, subsumed

renamed as Haryali

2013, and
under Pradhan

Mantri Krishi Sinchai Yojana.
Fig2: Water Retention (Soil) Map of INDIA

3)

4)

5)

6)

7)

g

)

Implemented by the Ministry of
Rural Development, the Desert
Development Programme was
launched in 1995 to minimize the
effects of drought in areas across
the country.

India also became a signatory
to the United Nations Convention
to Combat Desertification
(UNCCD) in 1994

The
Programme was implemented by
the Ministry of Environment,
Forest and Climate Change in the

National Afforestation

year 2000.
In 2001, the National Action
Programme to Combat

Desertification was implemented
by the Ministry of Environment,
Forest and Climate Change.

The Desertification and Land
Degradation Atlas of India was
released byISROin 2016 to
combat desertification and land
degradation.


https://byjus.com/free-ias-prep/pradhan-mantri-krishi-sinchayee-yojana/
https://byjus.com/free-ias-prep/pradhan-mantri-krishi-sinchayee-yojana/
https://byjus.com/free-ias-prep/unccd-united-nations-convention-to-combat-desertification/
https://byjus.com/free-ias-prep/unccd-united-nations-convention-to-combat-desertification/
https://byjus.com/free-ias-prep/unccd-united-nations-convention-to-combat-desertification/
https://byjus.com/free-ias-prep/isro/
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Measures to

curb desertification

globally

Desertification is an issue for people
across the globe and multiple steps have
been taken to curb it. Given below are the
steps which have been taken globally to
curb desertification:

1)

2)

3)

4)

Goal 15 of  Sustainable
Development Goals (SDG), 2030
declares that “we are determined
to protect the planet from
degradation, including through
sustainable consumption and
production.”

The Bonn Challenge has been
taken up according to which 150
million hectares of the world’s
deforested and degraded land is
expected to be restored by 2020
and around 350 million hectares
to be restored by 2030.

United Nations Convention to
Combat Desertification (UNCCD)
was established in 1994.

Apart from this, every year, June
17 is observed as the World Day
to Combat Desertification and
Drought.

Desertification - Latest News

Recently, the World Day to
Combat
Drought was observed on June

Desertification and
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17th. The theme for 2019 is ‘Let’s
Grow the Future Together to
encourage people against
depleting the land of its inbuilt
resources

For years, commentators have
questioned the popularity of
sugarcane in arid, drought-prone
Marathwada. When farmers
reluctantly shifted to tur in 2016,
the state government had the
opportunity to promote better
crop planning, as per water
experts. But things didn’t pan out
on expected lines. If things
continue unchanged, water-
stressed regions such as
Marathwada could be heading
towards desertification, as per
opinions shared by experts.
According to statistics, China has
2.61 million square kilometres of
desert, meaning more than a
quarter of the country’s land is
either degraded or lost to sand.
However, thanks to decades-long
efforts to combat desertification,
China has achieved substantial
progress in sand control and
ecological protection.

Issues related to Drought
Introduction
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Meteorologically, drought s

defined as a prolonged absence or
marked deficiency of precipitation that
can be characterized as a period of
abnormally dry weather with a sufficiently
prolonged lack of precipitation as to
cause a serious hydrological imbalance
(WMO, 1992). Other definitions include
impacts like hydrological imbalances
that adversely affect land resource
productions systems (UNCCD, 1994;
Article 1). Putinto other words, drought is
a climatic phenomenon that can occur
almost anywhere in the world when there
is a significant decrease in water
availability (atmospheric, surface, soil, or
groundwater) over a period of weeks to
years. Climate change is increasing the
frequencies and/or magnitudes of
droughts in many regions of the world
(IPCC, 2021).
Droughts are among the greatest threats
to sustainable development, especially
in developing countries, but increasingly
so in developed nations too. In fact,
forecasts estimate that by 2050 droughts
may affect over three-quarters of the
world’s population. The number and
duration of droughts has increased by 29
percent since 2000, as compared to the
two previous decades (WMO 2021).
When more than 2.3 billion people
already face water stress, this is a huge
problem.

Drought is generally considered as a
deficiency in rainfall /precipitation over
an extended period, usually a season or
more, resulting in a water shortage
causing adverse impacts on vegetation,
animals, and/or people. Drought can
also be caused due to forest fires,
making the soil unsuitable for

cultivation and making the soil water
deficit. Land degradation in addition to
Climate change results in increase in
droughts.

1) About 42% of India’s land area is

facing  drought, with 6%
exceptionally dry—four times
according to drought early

warning system. Andhra Pradesh,
Bihar, Gujarat, Jharkhand,
Karnataka, Maharashtra, parts of
the North-East, Rajasthan, Tamil
Nadu and Telangana are the worst
hit. These states are home to 500
million people, almost 40% of the
country’s population.

2) Failed monsoon in recent years.
The North-East monsoon, also
known as ‘post-monsoon rainfall’

(October-December) that
provides 10-20% of India’s
rainfall, was deficient by 44% in
2018.

3) About 6% of the land area of the
country is currently in the
Exceptionally Dry category, which
is nearly four times the 1.6% area
at the same time last year.

Drought farming techniques in various
places
1) TheIndian hot arid zone covers an
area of 31.7 m ha. (12% of
country’s total geographical area)
in states viz., Rajasthan, Gujarat,
Punjab, Haryana, Maharashtra,
Karnataka and Andhra Pradesh
and 7.03 m ha of cold arid zone in
state of Jammu and Kashmir.
2) In Rajasthan, in order to save
water from evaporation and
conserve water, plasticulture as a
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3)

4)

technique is used. The main
crops grown are barley, wheat,
ground nut, cotton, mustard and
all type of millets.

Dryland agriculture is important
for the economy as most of the

coarse grain crops, pulses,
oilseeds, and raw cotton are
grown on these lands. One

hundred and twenty-eight
districts in India have been
recognized as dryland farming
areas. Of these, 91 districts are
spread in the states of Madhya
Pradesh, Chhattisgarh, Uttar
Pradesh and Tamil Nadu.

Several districts have started
taking up organic farming in order
to conserve water and soil, HYV
crops needs more water and
some districts have moved
towards millets farming replacing
Paddy. In Maharashtra main
crops grown are wheat, jowar,
pulses, bajra, cotton, oilseeds,
turmeric and tobacco.

Different drought farming techniques

1)

2)

3)

Bunding: The first essential step
indryfarmingis bunding. The land
is surveyed and level contours
determined every hundred feet.

Strip cropping: Strip croppingis a
technique that serves to control
erosion and increase water
absorption thereby maintaining
soil fertility and plant response

Stubble mulching: It aims at
disrupting the soil drying process
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by protecting the soil surface at
all times, either with a growing
crop or with crop residues left on
the surface during fallows.
Stubble mulching: It aims at
disrupting the soil drying process
by protecting the soil surface at
all times, either with a growing
crop or with crop residues left on
the surface during fallows.

Dirt mulching: It aims at
disrupting the soil drying process
with tillage techniques that
separate the upper layer of the
soil from the lower layers, making
the soil moisture film
discontinuous.

Inter-tillage: Crops sown in rows
cantake advantage of inter-tillage
practices. This conserves
moisture by the formation of dirt
mulch.

Inter-cropping: It is growing two
or more crops simultaneously on
the same field in a definite
pattern. The crops are selected
such  that their  nutrient
requirements are different. This
ensures maximum utilisation of
the nutrients supplied, and also
prevents pests and diseases from
spreading to all the plants
belonging to one crop in afield.
Crop and variety
selection: Short-stemmed
varieties with limited leaf surface
minimize transpiration, deep,
prolific root systems enhance
moisture utilization should be
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chosen. Quick-maturing varieties
are important in order that the
crop may develop prior to the
hottest and driest part of the year.

9) Drought tolerant crops: millets
are high resistant to drought such
cowpea, foxtail, maize, sorghum,
bajra, ragi, can be grown along
with some type of oil seeds.

Land Degradation and Restoration

The Intergovernmental  Science-Policy
Platform on Biodiversity and Ecosystem
Services (IPBES) defines land
degradationas “the many human-
caused processes that drive the decline

DROUGHT
EARLY WARNING

e

1.0, ht

-~ METHODS (WRIS-SADC)

1. Scientific methods

//WATER RESOURCES
<" INFORMATION SYSTEM

1. Surface water (GPM)

2.Indigenous methods |
and forecasting
2Enough tead time
3.Risk assessment
4.Drought

3. Soils (SMAP)

3. Earth observation t
4. Hydrological modeliing |

2. (Runoff

4. Vegetation (NDVI)
5. Crop condition (NDVI)

from a degraded state”. Land
degradation affects ecosystem functions
worldwide disrupts rainfall patterns,
exacerbates extreme weather like
droughts or floods, and drives further
climate change and it is connected with
instability, which drives poverty, conflict,
and migration.

On the other hand, land restoration is the
ecological process of restoring a natural
and safe landscape for humans, wildlife,
and plant communities (UNCCD).
Through land restoration, it is possible to
reinstate the land’s function to store
carbon, to prevent droughts and floods
and increase soil productivity. Land
restoration can bring economic benefits
amounting to USD 30 for every dollar

dissemination

DROUGHT RISK
REDUCTION

MITIGATION &
PREPAREDNESS

1.Drought information
dissemination system

2.Growing drought

tolerant crops

1. Dam construction
2. Grow drought
resistant crops

3. Build granaries

AL 4.Resilience building

5.Ralnwater harvesting

PUBLIC
AWARENESS

1.Drought awareness
campaigns
2.Participatory process
3.Drought information
dissemination

water

POLICY &
GOVERNANCE

1. Directs drought
risk management
2. Provides political

|| invested in  restoration (UNEP,
2021). Restoration boosts
livelihoods, lowers poverty and
builds resilience to extreme
weather. Restoration increases
carbon storage and slows climate
change.
Conclusion

Desertification, along with
climate change and the loss of
biodiversity, were identified as the
greatest challenges to sustainable
development during the 1992 Rio
Earth Summit. Moreover, two years

Fig3: Components of a drought early warning
system framework

or loss in Dbiodiversity, ecosystem
functions or ecosystem services in any
terrestrial and associated aquatic

ecosystems”, and restoration as “any
intentional activity that initiates or
accelerates the recovery of an ecosystem

later, in 1994, the General
Assembly  established  the United
Nations Convention to Combat

Desertification (UNCCD), the sole
legally binding international agreement
linking environment and development to
sustainable land management, and
dechlared 17 June "World Day to
Combat Desertification and Drought".


https://www.ipbes.net/assessment-reports/ldr
https://www.ipbes.net/assessment-reports/ldr
https://www.ipbes.net/assessment-reports/ldr
https://www.unccd.int/land-and-life/land-management-restoration/overview
https://wedocs.unep.org/bitstream/handle/20.500.11822/36251/ERPNC.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/36251/ERPNC.pdf
https://www.drishtiias.com/daily-updates/daily-news-analysis/dialogue-on-desertification-land-degradation-and-drought#:~:text=United%20Nations%20Convention%20to%20Combat%20Desertification%20(UNCCD)%3A%20It%20was,development%20to%20sustainable%20land%20management.
https://www.drishtiias.com/daily-updates/daily-news-analysis/dialogue-on-desertification-land-degradation-and-drought#:~:text=United%20Nations%20Convention%20to%20Combat%20Desertification%20(UNCCD)%3A%20It%20was,development%20to%20sustainable%20land%20management.
https://www.drishtiias.com/daily-updates/daily-news-analysis/dialogue-on-desertification-land-degradation-and-drought#:~:text=United%20Nations%20Convention%20to%20Combat%20Desertification%20(UNCCD)%3A%20It%20was,development%20to%20sustainable%20land%20management.
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Later on, in 2007, the UN General
Assembly declared 2010-2020 the
United Nations Decade for Deserts and
the fight against Desertification to
mobilize global action to fight land
degradation, led again by the UNCCD
Secretariat.

Reference

IPCC, 2021: Climate Change 2021: The Physical
Science Basis. Contribution of Working Group | to
the Sixth  Assessment Report of the
Intergovernmental Panel on Climate Change
[Masson-Delmotte, V., P. Zhai, A. Pirani, S.L.
Connors, C.]

‘When you do land restoration,
you address poverty, you address
address

ecosystem issues, and you address

water  issues, VYou

climate change.

(Ibrahim the Executive

Secretary of the UN Convention to

Thiaw,

Combat Desertification...)
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“Every drop counts”
(WATER WASTAGE IN INDIA)

Ayush Poddar, UG 2"° Semester

Introduction

Water is essentialin our daily lives for several
activities like drinking, cooking, preparing
food, bathing, etc. Itis also indispensable for
irrigation and industries. According to the
Composite Water Management Index report,
by 2030, the country’s water demand is
predicted to betwice that of the
supply, implying severe water inadequacy for
the country and an eventual 6 % loss in the
country’s GDP by 2050. 600 million Indians
live in areas of extreme water stress.

Rising population, rapid urbanization,

49 billion liters of water is

wasted daily in the
country due to
carelessness

industrialization, and inadequate rainfall are
responsible for this. According to
Government norms, rural households, towns
without sewerage, cities with sewers, and
megacities with sewers are supposed to use
55 L per capita per day (lpcd), 70 lpcd, 135
lpcd, and 150 lpcd respectively. However,
these regulations do not take into account
the drinking and washing needs of livestock
present in rural households. Additionally,
metered water supply is absent in villages
which renders it very difficult to estimate the
actual water supply received from utilities
and the per capita requirements of people
staying in these areas. Out of the total water
requirement per person per day, 30 % is
wasted. 27 % of the water is utilized for
bathing and toilet use. Not turning off the tap
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while brushing our teeth or shaving, leakages
in many spaces, and washing vehicles with
fresh water are some of the major areas
where water is wasted. A leaking faucet
wastes 1L of water per day. Flushing of the
toilet wastes nearly 25 L of water. If the per
capita availability of water is less than
1700 m®*per year, then the country is
categorized as water-stressed and if itis less
than 1000 m?, the country is classified as
water scarce. The water availability per
capita is projected to be 1401 m®and
1191 m*®in 2025 and 2050 respectively. India
is positioned 120 out of 122 countries based
on the Water Quality Index. Therefore, it is
very urgent and essential to preserve and
control our water resources. There is a need
for proper planning, development, and
management of the greatest asset of the
country.

33% of people in India keep the tap open even
without work while bathing and brushing,
which leads to waste of clean water. An
estimate of water wastage is that every day
4,84,20,000 crore cubic meters i.e. 48.42
billion one-liter bottles of water is wasted,
while in this country about 160 million people
do not get clean and fresh water. At the same
time, 600 million people are facing a water
crisis. After taking note of these facts in a
petition, the National Green Tribunal (NGT)
has asked the Union Ministry of Jal Shakti to
submit a factual account of the waste of
water.

There are many other reasons for the wastage
of water such as overflow of water from the
tank in residential and commercial
houses. At the same time, the flushing
system is another major reason for the
wastage of fresh water. 15 to 16 liters of
water gets wasted once the flush is run.
According to advocate Akash Vashisht, every
third person in India leaves the tap running,
wasting five liters of water a minute, while a
shower wastes 10 liters per minute. About 25

liters of water is wasted during brushing for
three to five minutes, while 50 liters is wasted
during a shower of 15 to 20
minutes. Similarly, 20 to 60 liters of water is
wasted while washing dishes.

Very deep borewells are also being installed
in rural areas. While there is a hand pump
and tubewell for drinking water. There is also
no restriction on the use of water. Apart from
this, there is a lot of wastage of clean water
even during the washing of cars. Water
demandin Indiawill reach 220 billion liters by
2025 from 40 billion liters now. The NGT will
now hear the matter after the ministry’s
report.

On average, 1 person wastes somewhere
between 0 to 45L of water every day.

Water is used in every aspect of life. With this
being said, water is also the most
thoughtlessly used natural resource on this
planet. Every day water is wasted either
knowingly or unknowingly.

Millions of liters of water are being wasted
every day and there are no regulations or
policies taking action to reduce the same.
Headlines spanning a couple of years are
proof enough of that:

06/01/2010- The Hindu - 40% water supply
gets wasted in Delhi.

25/10/2012- DNA India - Mumbai’s water
goes down the drain.

16/05/2013 - Times of India - 40% of water
wasted daily in Hyderabad.
12/04/2016-DNA India - CM Fadnavis says
900 million liters water wasted everyday.
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15/04/2016- Mid-day — With no takers, 70%
of treated water is wasted every day in
Mumbai.

06/05/2016- Times of India- 124 mL of water
wasted daily.

15/05/2016- Times of India - Mumbai loses
25% of water to leakage and theft.

Recent data reveals that a single person
wastes approximately 0-45L of water per day.
To put this in perspective, it makes up to 30%
of the standard water requirement per person
per day. While water wastage keeps on
continuing, we have aggregated a list of the
most common causes behind it.

Flushing Systems

As unlikely as it may seem, this is a major
cause in households, restaurants,
multiplexes, offices, etc. Flushing systems
wastewater in the following ways:

When disposing of general waste, paper
napkins, and other bathroom waste via
flushing, approximately 6 to 13 L of water is
consumed. In other words, every time the
toiletis used 6 to 13 L water is wasted.

Often due to faulty plumbing, there is leakage
in the flush tank. This leads to automatic
refilling of water and may also hear the sound
of flushing. This may also be called Phantom
Flushes.

Even today around 40% of instalments use
older flushing systems. For every flush, these
systems consume 13.6 to 16 L of water.

Running Water

1out of 3 people keep the water running while
carrying out routine activities. On average,
the flow rate from a regular faucet is around 5
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lpm (liters per minute) and the flow rate from
aregular showeris around 10 lpm. This waste
of water is the most neglected and common
one. Some such routines that include
wasting running water are:

On average, brushing is a 3 to 5-minute
activity. By habit, a lot of people keep the
water running while brushing. So, in
perspective, keeping the water running while
brushing wastes around 25 L of water.
Though showering takes 15-20 minutes, it
does not amount for the extra time required
for the water to be warm enough or when one
is applying soap or shampoos. This extra
consumption of water is no less than 50 L of
water per shower.

When washing dishes by hand, people have a
tendency of keeping the water running.
Wastage of water because of this is in the
range of 20 to 60 L per day per household and
is greater for restaurants and hotels.
Approximate water wasted per person per
day30L

Approximate water wasted per person per
month 900 L

Approximate water wasted per person per
year 10950 L

Photo: Wastage of water
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RO Water Purification

Purification of water has become imperative
with the current decline in the quality of
water. RO Purifiers are increasingly being
installed to tackle this problem. That being
said, all RO Purifiers produce wastewater.
Period.

Generally, the RO Purifiers produce 60-70%
of non-purified water which cannot be used
for drinking purposes. But this is not all. After
careful monitoring of these systems, it was
found that almost 20% of the purified
drinking water is included in the wastewater.

In simpler terms, we can say Water Wasted
from RO = 50% (non-purified) + 20%
(purified). Let's put a perspective on the 20%
wasted purified water. The amount of water
used by a family of 4 members, is 24 L/day.
This value includes water used for drinking
and cooking purposes i.e. the purifier
provides them with around 24 liters of pure
water every day. Now, considering the 20%
wastage, for 24 L/day the amount of waste
water generated is around 4.8 L. So the
amount of water wasted in that family per
person per dayisaround 4.8/4=1.2 L.
Approximate water wasted per person per
day 1.2 L and approximate water wasted per
person per month 36 L on contrary
approximate water wasted per person per
year 438 L.

Negligence & Theft

As much as 22 to 25 percent of water is
wasted during transmission and distribution
or due to theft. A survey was conducted by
the Municipal Corporation which reveals that
water is being used illegally at several
locations with no checks in place. Amongst
the biggest defaulters are

e Service Stations.

e Owners of Small Eating Joints.

e |llegal Establishments.
While Theft of water remains a pressing
issue, high negligence towards water
wastage is not far behind. To list a few:
Most societies and buildings leave overhead
tanks overflowing every morning. The flow
rate ranges from 400 to 650 L. Letting the
overhead tank flow for even 5 minutes results
in wasting 2000 to 3100 L.
Many buildings have leaky and faulty
pipelines. Even the distribution lines within
cities have faulty plumbing. These are the
reasons for the constant wastage of water.

Others

While the above-mentioned are somewhat
the major contributors to maximum water
wastage, here are a few more common
causes of water wastage:

Washing cars with high-pressure water
pumps.

Using old and outdated washing machines
and dishwashers.

Poor water management. Serving bottled or
packaged water at festivals or gatherings.
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MAP YOUR WATER FOOTPRIN1

Here’s a measure of how much water is
used up to produce everyday products
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Figure1: Water foot print

Sustainable Water Solutions: The
Role of Al in Reducing Water
Wastage in India

Application Of Al

Revolutionizing Water Supply,
Preventing Leaks, And Enhancing
Wastewater Treatment Al’s role in
curbing water wastage in India spans
various critical areas of water
management, promising
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transformative change. In urban
settings, Al is reshaping water supply
networks by enabling real-time
monitoring and precise control,
ensuring efficient distribution while
minimizing losses. Tackling the
persistent issue of underground pipe
leakages, Al swiftly detects and
addresses these problems,
preventing both water wastage and

Source: Own creation

infrastructure damage. In sewage
treatment, Al optimization processes
enhance the efficiency of wastewater
treatment and resource recovery.
Meanwhile, in the agricultural sector,
Al-driven smart irrigation systems are
revolutionizing traditional farming
practices, ensuring the judicious use
of water, boosting crop yields, and
contributing significantly to broader
water conservation initiatives. These
Al applications collectively represent
a significant step forward in India’s
quest for sustainable water
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management, addressing the
intricate challenges of water scarcity,
contamination, and distribution
inefficiencies with precision and
innovation.

Global Inspiration: International
Case Studies Showcasing Al-
Powered Water Solutions:

Exploring successful case studies
from around the world underscores
the global potential of sustainable
water solutions powered by Al. In
Australia, the COALA project joined
forces with Rubicon Water to develop
a cloud-based system using satellite
data, significantly boosting irrigation
efficiency in the Murray-Darling
Basin. Meanwhile, Singapore’s Smart
Water Grid showcases cutting-edge
water management, effectively
conserving water resources in a
water-scarce region through real-time
monitoring and data analytics. In
California, the State Water Resources
Control Board partnered with
WaterSmart Software to launch an Al-
driven water conservation program,
providing residents with personalized
water usage reports and successfully
reducing water waste. These diverse
initiatives collectively highlight how
technology and data-driven
approaches can enhance water
efficiency, minimize waste, and
ensure long-term water
sustainability, offering promising
models for global water resource
management.

Behind the stress on the water cycle ©

How the heavy inflow of water g d rains ajor rivers - Beas and Satluj - has led to stress on the
water flow cydle in and the Pong and Bhakra dams, making the entis them vulnerable to flooding
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Over 1000 citizens were rescued from flood-affected areas of
Himachal Pradesh in the past 72 hours. The state remains the
most severely affected by this year's monsoon rains with at
least 72 people lost their lives in incidents related to heavy
rainfall over the past three days, news agency ANI reported.
According to data from the state disaster management, 1,762
houses suffered complete damage, and 8,952 houses were
partially damaged due to the ongoing downpours. Aug 17,
2023-Hindusthan Times.
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Rivers - The Lifeline

Dr. Lila Mahato, Associate Professor in
Geography

"Rivers are places that renew our spirit, connect
us with our past, and link us directly with the
flow and rhythm of the natural world."

- Ted Turner

The Gift of Nature

The intricate relationship between
humanity and the Earth's water systems
highlights how the dynamic nature of
rivers shapes the cultures and livelihoods
of millions of people. The world's most
renowned waterways, including the
Amazon, the Nile, the Mississippi, the
Ganges, the Yangtze, and the Rhine, tell
captivating tales of the communities
along their banks. All river courses have
their own life and a separate story from
their beginning to the present day that
unfolds along their riparian corridor.
From indigenous peoples living in
harmony with the rivers to modern city
dwellers making their livelihoods, life
along these waterways varies greatly.
With nearly 90% of the global population
residing within the river system, rivers
hold immense significance for humanity.
However, being part of nature, rivers, and
streams exhibit their moods in different
seasons of the vyear. Poets often
romanticize about the rapids, the flows,
the people living alongside them, and the
riverscape they portray. However, the life
that continues over time along their
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banks and within their beds follows the

rule of nature.

Itis like

“Aami stabdho chnaapar toru gandhobh

ore tandrahaara.

Aami sada aachalo thaaki, gobhir chala
gopan raakhi,

Aamar chala nobin paatay, aamar chala
phuler dhaara.

Ogo nodi, chalar bege paagol-paara,”
Very often their journey and their flows
are affected, forcing changes in their
features. This is dangerous for the
existence of human beings as the lifeline
breaks down.

Where civilization resides and speaks

Throughout history, many of the world's
ancient and most influential civilizations
were established near rivers. Even today,
several countries have their capitals
situated on the banks of rivers. The
formation of early civilizations was
closely tied to therivers. For example, the
ancient Egyptians settled along the Nile,
the Mesopotamians in the Tigris-
Euphrates region, the ancient Chinese
along the Yellow River, and the ancient
Indians along the Indus. These early
civilizations were all  considered
hydraulic empires, which means they
maintained power through exclusive
control over water access. Rivers were
attractive locations, no doubt because
they provided areliable source of drinking
water and fertile land for agriculture.
Additionally, rivers facilitated
transportation and trade routes, provided
opportunities for fishing and hunting, and
served as natural pathways for people, as
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human populations tended to
concentrate near major waterways.

The dynamic flow

The blue line on a map conveniently
represents rivers in two-dimensional
habitats. All land is part of a watershed or
river basin and is shaped by the water that
flows over it and through it. The physical
changes in three dimensions along a
river’s length have importantimplications
for river inhabitants. In the case of
mountain streams, the source of rivers is
steep and erosional (Montgomery and

as they can break down or absorb
pollutants. A properly maintained river
system can act as a drainage area and
help in flood management. Rivers
perform the important functions of water
storage and groundwater replenishment.
These two functions apply to dry rivers as
well as those with perennial flows.

The storyline

The Ganges River, originating from a
Himalayan ice cave and flowing into the
Bay of Bengal, holds great religious

"Preserving a river or a creek can

bring a lot of revenue."

Jim Fowler

Buffington, 1997). They originate from
glacial springs and mystical sources, and
flow in rhythmic ways to the seas and
oceans, sometimes forming sprawling
deltas. The diversity of a river lies not only
in the various countries it flows through
but also in the changing seasons and the
differences between wet and dry years.
Seasonal and annual variations in the
amount of water, sediment, and nutrients
drained by a watershed can be massive,
especially in dry areas. In temperate
environments, small streams tend to be
shaded by an interlocking, overhead tree
canopy. A river carries downhill not just
water, but also silts, dissolved minerals,
and the nutrient-rich detritus of plants
and animals. Sometimes rivers are
feeding and spawning areas for fish and
other aquatic biota and can purify water

significance for Indians. However, it is
currently suffering from severe pollution
and neglect. The Amazon River, which
stretches over 4,000 miles across South
America, has remained untamed by
human efforts for a long time. Urban
centers along the Amazon have recently
attempted to harness its energy and
natural resources. The Nile River played
an important role in the ancient
architecture of Egypt and Ethiopia.
However, in today's water-scarce world,
the river could become a source of
conflict for both countries as they vie for
sustenance. Lives and livelihoods
depending on the Nile face significant
challenges. The Rhine River, rich in
history, shapes Europe's collective
identity and divisions. It flows through
Switzerland, Austria, Germany, France,
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Luxembourg, and the Netherlands,
intersecting numerous towns and cities
and greatly influencing the regional
economy. The Yangtze River, one of the
most heavily utilized waterways globally,
also faces significant volatility. In the age
of climate change and the resultant
impact thereof, there is an ongoing
struggle to control and profit from the
river, leading to several ecologicalissues.

The myths and reality

The significance of rivers as vital sources
of life and fertility is encapsulated in the
myths and beliefs of diverse cultures
worldwide. In numerous regions, rivers
are revered as "mothers" owing to the
profound respect and abundant
blessings they bestow. Notable examples
include "Mother Narmada" (Narmada
mai) in India and the Volga, known as Mat
Rodnaya ("Mother of the Land"). The Thai
term for the river, mae nan, directly
translates to "water mother". Rivers are
frequently associated with deities,
particularly female ones. In ancient
Egypt, the Nile's floods were viewed as
the tears of the goddess lIsis. Similarly,
Ireland’s River Boyne is venerated as a
goddess by Celtic tribes. The rivers of
India hold a wealth of myths, narratives,
and religious significance, surpassing
those of other regions. Environmentalist
Vijay Paranjpye once remarked that "all
sins are washed away by bathing thrice in
the Saraswati, seven times in the
Yamuna, and once in the Ganges".

The worrying facts

49 |Page

EQUINOX | Land restoration, Desertification and Drought resilience

June 05, 2023 | Volume 04

Rivers are not only a source of life but also
a potential source of destruction.
Settlements on the plains, which enable
people to grow abundant crops on the
rich alluvial soils, also expose crops and
villages to the risk of catastrophic floods.
The construction of dams, both large and
small, across the rivers has brought a
significant change to the hydrological
character of watersheds. A reservoir is
the opposite of a river. The essence of a
river is that it flows, and the essence of a
reservoiris thatitis still. This dualismisin
constant conflict and leads to severe
crises for the river ecosystem and the
lives of people. A wild river is dynamic,
ever-changing, eroding its  bed,
depositing silt, seeking a new course,
bursting its banks, and drying up.
Wherever a dam is static and brings a
river under control to regulate its
seasonal pattern of floods and low flows.
A dam traps sediments, alters the river’s
temperature and chemistry and upsets
the processes of erosion and deposition
through which the river sculpts the
surrounding land.

Action needed

During the twentieth century, industrial
and technological advancements in India
led to the regulation of rivers for flood
control, hydroelectric power generation,
and irrigation. Consequently, many rivers
in the region are currently experiencing
diminished water flow and severe
pollution. The successful cleanup
initiatives of the Thames and Danube
rivers serve as exemplary models. A
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its power, but because

of its persistence." =

most endangered rivers  globally.
Numerous rivers in India, flowing both
east and west, face critical challenges
due to activities such as dam
construction, embankment, significant
silt accumulation, excessive allocation of
river water, and the discharge of
untreated industrial wastewater. The
‘Namami Gange' Program, an Integrated
Conservation  Mission, has been
launched to achieve the dual objectives
of effectively reducing pollution and
conserving and revitalizing the National
River Ganga. Itis imperative for humanity,
as the most influential species on Earth,
to recognize the importance and value of
rivers from a humanitarian perspective.
Failure to do so could jeopardize our very
existence. A river requires a minimum
flow within its channel to sustain itself
and, in turn, support human life for the
survival of mankind on this planet Earth.
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REVITALIZING DECAYING RIVERS AND
WETLANDS

Shreyasee Das Mistry and Soumodipa Ghosh

What does the word Revitalization means?

Revitalization : ‘Re’ : ‘again’ and ‘Vitalize’: * to get back the
strength’. It means the integrated management process of
managing rivers through the various initiatives and undertaken
procedures, to restore the biodiversity, to enhance the
environmental and cultural impact and also providing the
utmost benefits to both the people and the allover natural

beings.

Restoration: the action of returning something to its former
condition. In terms of river, this word is used to keep
maintenance of ecological balance, increasing biodiversity,
improving the river ecosystem and water quality and providing

the benefits.

Rejuvenation: it means the act of river by restoring to a more

youthful condition.
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» Catchment area restoration
» Floodplain and wetland
restoration
» River re-meandering
» In-stream Enhancement

Restoring at different scales:

e Catchment area restoration: works
on the specific catchment area of a
river segment.

e Floodplain and wetland
restoration: works on an important
transition zone between aquatic
and terrestrial systems which is
vital to many species, as well as
other ecosystem services such as
flood water retention, nutrient
cycling and buffer zones.

e River remeandering: River
straightening has been a common
practice to create space, increase
drainage and increase conveyance
for perceived flood protection.

e In-stream Enhancement: works for
making space for river restoration is
sometimes not possible, especially in
urbanised areas.

India’s most polluted river stretches
Number of polluted stretches (Priority 1 indicates most polluted and S least poliuted)

Order of Priority India’s most polluted stretches of rivers in 2018,
identified by the Central Pollution Control Board

S Level of pollution decreases with priority level,
-— with priority 1 the most polluted. Priority 1, 2 and 3
stretches are highlighted, while only selected
-— 3 priority 4 and § stretches in major rivers are
— ) highlighted
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The needs for river restoration

I Clean The River |

| Provide Bank Erosion

f

I Maintaining Water Quality

Recreational Value in
Sustainable way

ICuIturaI and Spiritual value |

I River pollution control |

Surface/other

Freshwater 2.5% freshwater

Total global
water

Freshwater

1.2%

Atmosphere Living things
3.0% N 0.26%

wamps,
marshes
2.6%

Soil
moisture
3.8%

Surface water and
other freshwater

Credit: U.S. Geological Survey, Water Science School. https://www.usgs.gov/special—topic/water—science-school

Data source: Igor Shiklomanov's chapter "World fresh water resources" in Peter H. Gleick (editor), 1993, Water in Crisis:

A Guide to the World's Fresh Water Resources. (Nurﬁers ar roundecﬁt
of Earth’s
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Figure: Impactof River Restoration (JAPAN)

Source: https://www.researchgate.net/
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Approaches and Achivements of River restoration

Enhanching the
ecological
functionability

Flood and other
riverine hazard
protection

Increasing the
environmental
value

Approaches to
river
rivitalization

Increasing
Recreational
Values

Importence to
Cultural values

enhamcing the
ethical value

Environmental
sustainbilty
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APPROACHES

Ecological

Envionmental

Cultural

Ethical

Welfare

In India

ACHIVEMENTS

Biodiversity improvement
Animal and plant ecology restoration

Improvement in Catchment area
Pollution control,

Ecosystem restoration

Climate change protection

Riverine civilization
River as mother
Natural-Culturalinterrelation

Local level awarness
Daily practices improvemrnt
Awarning the future generation

Flood management
Riverine hazard protection
Water quality
Recreationalimprovement

e Tungabhadra
o Godavari

e Krishna

o Nagavali

e Dhansiri

e Puthimari
e Ranga

e Sirsia

o Ganga

¢ Ramrekha
e Yamuna

o Damodar
e Bhima

\ and in total 351 rivers

In the World

N o

\

Lake Michigan
North Canadian river

East river and Hudson
waterfronts(New York)

San Antonio River

Klamath river, California
Sandy river(Oregon)
Huang-yukou in Miyun, Beijing

Beizhai in Huairou, Beijing

Xigouli in Yanqing, Beijing
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Suggestive Steps for River restoration

Identification of problem related toriver health

Assesment of drivers and berriers for |
the problem.

Assesment on catchment and valley area

for the situation of bio-physical properties.
Stakeholder consultations and development

of road map.

Formation of core team -Proper Nanagement-
- technical team-Community mobilization
team

Survey of the river sites and priorotization of
restoration resources.

Community Mobilization and

active participation.

Preparation of detailed project
report(technical and financial.

Prioritization of measures

Implementation of measures(ridge to valley)
Motoring og the implantion measures
Documentation of measures

« |dentification of lesson
» Review and conclusion
 Planning for second phase

54|Page




Assessing the river health and revitalization

Depends on the stress of the
river ecosystem.

Morphological and Ecological
anomolies

Enhance ecosystem to handle
stress and measure its resilience

Identification of risk factors for
river health

The characteristics of the drainage basin(like stream order,
stream number, bifurcation ratio, length ratio etc.) are also

responsibteforriverheattir

55|Page



Strategies for River
Revitalization

Livelhood

Rain Water

River

Awaeness

Proper Maintenance

SOURCE:

e Stream Corridor Restoration (FISRWG) Central
Pollution Control Board
US Geological Survey

e https://cpch.nic.in/

e https://www.usgs.gov/

e http://www.extranet.vdot.state.va.us/locde

PRENSENTED BY

s/hydraulic_desi
gn/nchrp_rpt544/content/htmU/WorksCited

/FISRWG_1998.pdf
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