Forest refers to an area covered with trees or a dense growth of trees and underbrush coverme

a large tract. The Latin word Toris’' means the outer part of settlements. The importance of
forests for our survival 1s ofmany folds - from air we breathe to the timbre from wood we use.
Forests provide habrats for wildlife and lrvelihoods for humans. Forests also offer watershed
protection, prevents sou erosion and landshdes and helps m mitizatme chmate change Inths
lesson you will leam about the snportance of forests, distnbution offorest resources, methods

of forsst coneervation eic.

OUTCOMES

After studving thus lesson, learner
° describes the importance and use of forest resources and ther distribution;
. explams the flora and fauna and biodversity hotspots;

e  analyses the methods of forest conservation and

e  appreciates community development imtiatrves with special reference to jomt forest
management strategies.

15.1 FOREST RESOURCES

Forest resources are of paramount importance for all hiving beings Forests provide us with
food, shelter, lrvelthood, fuel secunity and water. Over 2 bilhon people rely on forests ether
dwrectly or mcirectly mthe world. Major parameters used for measuning forest resources are
forest cover, species composition, timbre and non-tmber products, annual mcrement, growmg
stock, biodiversity ete
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The International Day of Forests (World forest Day) is celebrated every yearon 215t
March to spread awareness about the emvironment. Smce 2013, Government of India
observes 11th September as National Forest Martyrs Dav' to pay tribute to the valour and
sacrifice made by forest persomnel to protect the forests and wildhfe of India

b

Significance of forest

Forest have very significance role on the earth You can find #s sigmificance as

Forests are the world's second largest storehouse of carbon after oceans. Thevare
also the source of oxyveen. Theyprovide seraces like absorbing greenhouse gases_
protecting watersheds and reducing or slowing the soil erosion etc.

Forests are like giant sponiges where trees and soil help m ground water recharge; and
feeds rrvers, ponds, lakes and springs: reduces mnoff and chances of floods. Forests
regulate precipitation; thevalso emit biological particles like pollen and fisngal spores
which actas condensation nuclei for ramdrop formation.

Forests are natural cooling systems as trees use solar energy to evaporate mossture and
have a cooling effect on the environment. They help m slowmg global warmmg as they
act as carbon simks and also purify air from carbon monoxide. sulphur dioxide, natrogen
dioxide and fine dust. Forests near urban settlements help in reducing the 'hear island’
impact of urban activities and transportation.

Forests control many disasters hke controlling rrver floods especially flash floods and
Mangrove forests act as wind breakers m cyvclone prone areas. Theyv also help inreducmg
risk from landshdes, avalanches and sand storms. It helps m preventng droughts.

Forests provide habitats to diverse ammal species. They are home for more than 80%
of world terrestnal biodrversaty and Ivelihood for different types of settlements meludme
60 milbon ndigenous people.

Forests are of great econonuc value worldwide; it 15 estimated at 16.2 trilbon dollars.
Forests create jobs for 13 nullion people m the world. Forests play an mportant role m
tourism. Third of the world's population still depends on forests and trees for ther daily
needs, especially for heating and cooking

Forests are also vital for health; they provide a treasury of medicinal plants and
pharmaceutical ngredients and fresh awr for oxvgen-rich walks.
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15.2 FOREST OF INDIA

As in any other part ofthe world, forests of India are determimed by climate. physiographsc
condition and soil types. Factors affecting different tvpes of forest are temperature, preciptation.
gradient ofland. slope aspect. depth and texture of soiletc. Having great vanation m all these
factors, India has great doversity of forests. The forests of India can be broadly dnided mto

the following groups:
A Tropical Evergreen Forests
B Tropical Deciduous Forests

A

(a) Tropical Mot Deciduous

(b) TropicalDryDeciduous

Thorn Forests

Tidal Forests and Littoral and Swamp forests
Himalayan Forests and southern Montane forests
Tropical Evergreen and Semi evergreen forests

Trees m these forests remamn green all the vear round as the climate of the region s
warm and wet throughout the vear. A large number of species spread over this region.
No specie dommates large areas along with under growmg chmbers. Different species
shed their leaves m different seasons. Hence, the forest looks evergreen throughout the
vear. These forests are found in the areas having more than 200 cm of ramfall witha
short dry season. The mean annual temperature remams above 20° C mthis region The
trees reach a height up to 60 metres or evenmore. The forest has a dense and muxed
vegetation of all kinds including trees, shrubs, climbers, creepers, epiphytes and ferns
grving it a multilayered structure. Hence, thewr economuc explomtation 15 not viable. The
number of species of trees 1s very large in a small area. Rosewood, ebony, mahogany,
rubber, jack wood, kail, white cedar and bamboo are the important species of trees
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found m Tropical Evergreen Forests. In India_this tvpe of vegetation is found i the
areas of heavyramfall m western slope of Western Ghats, upper parts of Assam and
hills of'north sastern regions and slands of Lakshadweep and Andaman and Nicobar
Hardwood from these forests is used for furnture, handicraft ete. They prevent landshdes
and soil erosion. Some forest areas are cleared for plantations crops hke tea, coffee
and rubber

Tropical Deciducus Forests

Broadly, driided mito two categones of Tropical Moist Deciduous and Tropical Dry
Deciduous. Trees m these forests shed thewr leaves once a year That is why thevare
called tropical decwduous forests. These are the most widespread forests of India These
forests are found m the areas recervme annual ramfall betwreen 73 to 200 cmand many
tmmes called Monsoon foresis’. As far as the physical distribution of this type of forests
15 concerned, they are found mn the entire country excluding some parts of Deccan
Plateau, North-Eastern Region, Western Ghats and Eastern coast. One species of
trees found m large numibers together makme themmost viable for economie explostation.
The deciduous forests are the most economcally exploited forest ypes m India These
forests have been subject to extensrve clearance by humans for the purpose of cultrvanen
Still some patches of natural vegetation are found along the foothills of Himalayas; nlly
regions of peninsular and central part of the country. On the basis of the availability of
ramnfall these forests are further drvided mto moist deciduous and dry deciduous.

(a) The moist deciduous forests are found in the areas recerving 100 to 200 em of
ramfall These are distributed mamnly in the eastern parts of the country. North
castem states along the foothills of Himalayas, JTharkhand, Odsha and Chhattisgarh,
and eastern slopes of Western Ghats. Teak, Bamboo, Sal, Shisham, Sandalwood,
Khair, Kusum, Arjun, Mahua, Jamun and Mulberry are the important species of
trees found in these forests.

(b) The drvdeciduous forests are spread m the areas recenvmg annual ramfall between
75 10 100 cms anmually. These forests are found m the mtenor parts ofthe penmsular
plateau and the plams of Uttar Pradesh, Madhya Pradesh and Bihar. Tree species
of'this forest are Teak, Sal, Tendu, Bel, Amaltas, Peepal. and Neem. Inthe dry
season most trees shed their leaves completely and the forest looks hike vast
grasslands. Drv grass sometimes catches fire either due to natural causes or by
human neghgence.

Thorn Forests

The areas with less than 75 cm of annual raunfall are charactensed by the narural vegetation
ofthorny trees and bushes, Clumate ofthis part 1s mamly dry with occasional wet perods,
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so 1t does not support dense vegetation. They are mamly found m North-Western India. || MNaturalresources,
interior parts of the Peninsular India including semi arid areas of Gujarat. Rajasthan, | ©tbsstionand
Miadkiva Pradesh, Chbiattisgach, Uiter Pragech, Fiiryana, Kaitiatala, Andhia Pragesh [| oragement
and Maharashtra Vegetation ofthese forests 15 widely distributed tn the form of small
trees and bushes with deep roots. The stems are succulent to conserve water. Leaves
are mosthy thick and small to nunumise evaporation and many plants and trees have

thorns to preserve water and reduce evaporation Acacia_suphorbias; babul cacti

khair, date and palms are common variety of trees in this type of vegetation among | /Vores
grasses. Tussocky grasses have roots which can go down to 2 m deep are also seen
abundantly growing i thorn forests.

D. Tidal or Mangrove Forests

As suggested by the name, tidal forests are found m tidal creeks and swamps miluenced
by the tides and wetland topography. These areas are characterised bymud, silt and
water accumulated on the surface. Roots and branches ofthe irees are submerged
under water for a specific period of tune. They are also called mangrove forests.
Mangroves are practically evergreen with thick lzatherv leaves. Such tvpes of forests
are found m the deltas of Sundarbans. Mahanadi the Godavan Knshna Kaven rovers
and n the Andaman and Nicobar Islands: Mangrove or Sundarn 1s the common tree m
Sundarbans while palm, coconut, keora, and agar are other important species of tidal
forest. Mangrove spread over 6,740 sq. km accounting for 7 percent of world's
mangrove forests. [t 1s mteresting to know that this type of forest has remamed away
from large -scale commercial explostation. These forests are located along the coasts.
They provide protection agamst cyclones.

Along with tidal forests other sumilar tvpes of forest are Littoral and Swamp forests
which have an abundant varsety of wetland habstats. Such forest areas witnessed 70%
land use conversion mto paddy cultrvation Wetlands sites are identified as Ramsar
sites,

E. Montane Forest

These forests are mamly found m the Hmalayas. The decreasing in temperature and
mcreasmg naltitude lead to vaned types of vegetation Other important factors hke
slope of the mountain and sun facing side of the slope influence the vegetation The
ecosystem is hughly fragide. Himalavan forests have been explonted in many ways m
recent decades. Areas with relatively low altitude up to 1000 metres, warm climate and
good amount of ramfall are charactenised by dense vegetation cover. These areas look
like tropical forest. Sal and Bamboo are main species in these areas. Between the
elevation of 1000 to 2000 metres, evergraen broad leaves Oak and Chestnut are the
common species found m these forests. In easternHimalavas the same elevation is
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occupied by subtropical Pine forests: Chur 1s common species found mthis part. Mosst
temperate forests in Himalayas are found between the elevation 1500 te 3500 metres
which recerves annual ranfall 1o the range of 100 to 250 cm. Oak, laurel chestout,
cedar. Sibver, Firn sproce rhododendron and deodar are the mam species found nthis
part of Himalayas. They have been widely exploited for thewr timber Alpme forest found
m Himalavas at the heigght of 3000 to 3800 mts with large and extensive highland
grassland and sparsely distributed pine. brch. shiver, firand rhododendron trees.
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Montane forests are also found in the southem part ofindia The three distinct arsas of
Penmsular India where these forests are found are:

(a) The Vmdhvas mchiding Satpura and Maikal ranges (Madhva Pradesh. Chhattisgarh,
and the Chota Nagpur region): These are generally mosst deciduous forest zones
with sal and teak Patches of dry deciduous forests or scrubs are also found.

(b) Nilgins (Nilgmns, Anammala and Palam hills): The temperate forests m Nilgws are
called 'Sholas’ Magjor trees species found are laurel. magnolia, wattle, cmchona
and others which have great economic inportance

{c) The Western Ghats or the Sahvadris (Kerala, Tamil Nadu And Karnataka): The
areas have temperate vegetation mn higher regions and sub- tropical in lower
glevations.

According to state records, 23 28 per cent of the total land area of India 1s under the forest
cover. The better mdicator to get the correct picture ofthe actual forest cover 1s by assessmg
the area with canopy cover Acrording to India State of Forest report 2011 _ the actual forest
cover i1 India 15 21 .05 per cenmt. The share of dense forest 15 12.29% and open forest 1=
8.75%. Lakshadweep has zero forest area whereas Andaman and Nicobar have 86.93 % of
land area covered by forests. The north and north western states have less than 10% area
under forest cover They are Gujarar, Punjab, Rajasthan. Harvana and Dellu Large areas of
Punjab and Harvana are under cultrvation, so these states have very less forest cover. Tamul
Nadu and West Bengal have 10-20 % land under forest cover. Except for Tamil Nadu, Goa
and UT of Dadra and Nagar Haveli most of peninsular India has 20-30 % of land under
forest. The North- eastern states have more than 30%: of land area under forest. Good ramfall
and varied terram supports good forest growth m this region of the country.

The Forest Survev of India (FSI) have classified the forest areas mto 4 broad classes as
followmg

Verv dense All forest with wee cover (includmg mangrove cover) of canopy
density 70% and above

Moderately Dense Forest All forest withtree cover (mcludmg mangrove cover) of canopy

densrty 40% and 70%

Open forest All forest with ree cover (ncludmg mangrove cover) of canopy
density 10% and 40%

Scrub All forest lands with poor tree growth mamly of small or stunted
trees having canopy density less than 10 percent

Non forest Any area not inchuded m above classes
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The classification of the forest area mto dense-and open forests is based on mternationally
adopted norms of classification. Mangroves are separately classified because of ther
charactenstic tone and texture and unique ecological functions.

I153FLORAAND FAUNA OF INDIA

India has 2 4% ofthe world's total land area, accounting for 7-8% of allrecorded species.
includmg species of ammals and plants. Due to India's umque geographical position. 15
endowed with rich reserves of flora and fauna az there are vaned terram. chmate. zods, warer

[esS0UIces etc:

India has rich flora rankmg 10th mthe world and 4th m Asia m regard to its doversity: Many
plants synthesice substances that are uzeful for the mamtenance ofhealth m humans and other
animals. The Botanical Survey of India (BST). Kolkata have surveyed 70%0 of the geograpiical
area of India and have demified 47,000 species of plants. Out oftotal 35% are natne (endemmc)
to India has not been reported anywhere i the world. There are 13,000 flowenng plants.
About 1,336 plant spectes are considered vulnerable and endansered. The BSI brings out
mventorv of endangered plants m form of a publication t#tled Red Data Book

Wildlife of India 1= a great naturalheritage. There are 82 451 anmals’ species. accountmg for
6.3 % of world's fauna  These melude 372 mammals, 1,230 burd species, 440 reptiles, 2,456
fish species, 60.000 msect species and 200 amphibians and 500 molhiscs (ammals having soft
bodses with no spme and covered with shells like snails; ovsters). In Indsa lrvestock drversity
1s high as there are 40 breeds of sheep, 22 of goats and 27 of cattle.

- INTEXT QUESTIONS 15.1

1.  Name five major types of forest found m India

2 Name four classes of Forest cover grvenby Forest Survey of India.

3 At which height the alpme forest m the Hmalavas are found?

4 Name the famous mangrove tree species found m Sundarbans delta

5. What s the Annual Ramfall range in dry and wet (moist) decidvous forest?
6 What 1s the rank of India m flora ranking ofthe world?

7 How many percent of world's fauna 1s found 1s Indias?
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15.4 METHODS OF FOREST CONSERVATION IN INDIA KEE”IEI TESOILES.
Unhsationand
Forest 15 vital resources for all life forms to exist. Tt 1s important to conserve, protect and Manpagement

nurture forests for future generations. There are vanous methods adopted m India to conserve
forest.

Followmg are various methods and steps to conserve forests m India-

1. Controllng forest fires Notes
2. Afforestation and reforestation
3. Regulated and planned cutting of trees

Controlling forest fires - Forest fire causes destruction and loss of forests and manv a limes
forest fires become uncontrollable. Forest fires in forests and parks caused major destruction
m Australia m December 2019-January 2020. More than 110,000 sq km or 27.2 milhon
acres were bumed, Indian forests have not vet been exposed to fires of real significance hike
other parts of the world. In India there were 37,052 fires in 2018 as detected by MODIS
(Moderate Fesolution Imaging Spectro- radiometer) sensor. According to forest inventory
records about 34% of forests are exposed to occasional fire episodes. 7% to moderately
frequent fires and 2% to high meidence while 33% of India’s forests are not exposed any real
significance. Forest fires are caused esther due to natural processes by hightming or friction
betwveen trees n summey durmng high wind speed. It is also caused by human neghgence
(ntentionally or unintentionally) like leaving bonfires unattended or leaving bummg cigaretres
or beedis on forest floors.

Geographical Information System (GIS ) and Satellite based remote sensmg technology are
mmportant tools which have been effective m befter prevention and management of forest fires.
Early warnmg m forest fires prone areas, monitorng fires m real time bass and estimation
along with assessment of burn scars are possible with the help of advanced Remote Sensmg
and GIS technologies. Latest technologies m firefighting along with tramed staff, Dome
techmiques like developmg 3 metre wide fire lanes around the perpphery ofthe fires, amrangement
to water spray, fire redundant chemicals, help of helicopters are few of the techmques to
control forest fires.

Afforestation and reforestation- The areas which witness partial or total clearmg of forest
areas (deforestation) or due to minmg or fire must be reforested. The process can take place
naturally by keeping the forest area untouched or fallow so that degraded forests naturally
grow back Afforestation and reforestation can be done artificially by sapling of trees, plants
and seeds. New planrations and afforestation programmes not only help m mereasmg forest
cover but also help in making a healthy eco- balance. The tree species used for afforestation
should be native and suitable to local geographical conditions, The young trees and plants
durmg ther mitial growth should be taken care of
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The Ministrv of Environment, Forest and Climate Change { MoEFCC) plays an important
role in afforestation plantation schemes with a participatory approach Jomt Forest
Managemem Commumttees (JEMC) are major implementing agencies affer assessing the needs,
ecological condtions ofthe forestarea

Three strategies for conservation and development of forests are adopted.

Fi 5

c.

Afforestation through natural’ artificial regeneration
Protection

Major schemes of forest conservation and development are-

L

National Afforestation Programme (NAP) amms to do afforestation of degraded forest
lands. Ecological restoranion of degraded forests develops forest resources with local
people’s participation.

The overall objectrve of the National Afforestation Programme (NAP) scheme 15
ecological restoration of degraded forests and to develop the forest resources wrth
peoples participation. with focus on mprovement m livelthoods ofthe forest-fringe
commumities, especially the poor. NAP amns to support and accelerate the on-gomg
process of devolving forest conservation, protection, development, and management
functions to the Jomnt Forest Management Commutees (JEMCs) at the willage level
which are registered societies. The scheme 15 mplemented by a three tier msttutional
setup through the State Forest Development Agency (SFDA) at the state level Forest
Development Agency (FDA) at the forest doision level and JFMGCs atwillage level

The major components of the scheme mclhude afforestation under Seven plantation
models, maintenance of previous years plantations and Ancillary Actrvities like sod and
moniture conservaton activities (SMC), fencing, overheads, monttormg and svaluation
(M&E), micro-plannmg, awareness rassing, Entry Pomt Actrvities (EPA) ete.

Natonal Mussion fora Green India Mission (GIM) focuses on mproving the quality of
forest and mcreasing forest cover along with cross sectoral activities on a landscape
basis.

Forest Fire Prevention and Management Scheme (FFPM)takes measures towards
forest fire prevention and management.
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. INTEXT QUESTIONS 152

Identdy various methods and steps to conserve forests

) SRR e SO ) ST ) R
Name the major schemes adopted for afforestation in India

.l"“

3. Name the three strategies for conservation and development of forests.

4. Fullformofllowing abbreviations
M SMC
(@ JFMC
(m) FDA
(w) SFDA
15.5 BIODIVERSITY

Brodversity s a short form of biclogical drversity. In simple terms biodrversity is the total

number of genes, species and ecosystems of aregion. Biodmversity broadly means the varabilmy

among organisms from all sources including-terrestrial, marme and other aguatic ecosystems
and ecological complexes also mcluding the diversity withm species, between species and
ecosystems. You can find more details on biodiversity s lesson 10. India falls mthe category
of mega diversity nation.

Plants and armmals constitute only a small component of biodnversity: Do you know that mvisible
micro-organisms constitute a large component of biodrrersity? lets know some important
termrelated to biodrversity:

Genes- The basic biological unit of herediry. Genes of an mdnidual belongmmgto the same
species are simular and genes control the charactenistics of particularspecies.

Gene pool- The total amount of genetic matenal found withm a freely mterbreedmg population
ata given tume.

Species- A group of very simular genes having some common charactenistics or qualmiesand
capable of mterbreadimg.
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Habitat- Habitat means the place or type of site where an organism-or population naturally
occurs.

Biosphere- Brosphere 15 the part of the earth svstem comprismg all ecosystems and living
organisms. m the atmosphere. on land. m mland water bodies or inthe oceans and seas_ Italso
inclades derrved dead organic matter, such as litter, so1l organic matter and oceansc detritus
etc.

Protected area- A geographicaily defined area which 1s designated or regulated and managed
to achieve specific objectrves.

Indigenous or native species- A species or lower taxon lning within s natural ranze both
past and present mcludmg the area winch it can reachand occupy using s natural dispersal
SYEtems.

Taxon- A taxon or taxonomic umt; 15 a umt of any rank (1 e, class. Kmodom. order. farmly,
species etc) designating an organism or group of organisms.

Fig. 153.3 Biodversity
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A Significance of Biodiversity Natural resources.
Utihsationand

Biodwersy 1s fundamental to the existence and prosperty of life onthe earth Its mnportance Management

cannot be underestimated. The vaneties of lving species are interrelated and mterdependent
and form an ecosystem Any disturbance m this very important balance by humans or natural
calamities can lead to loss of bwodrversity ether partially or totally. Human bemngs are alsoan
important component of biodversity. Amy neghigence due to over explonation of biotic resources
by deforestation or wildhfe poachmg etc leads to imbalance mthe systemand affects everyvone
m the cham , even hemans, Biodrrersoy mdicates varations of e forms m species. ecosystem
and biome. Biodeversity 1s essential for consistency of chimatic features. soil mamtenance,

Notes

ecological balance. pollination of plants, water recycling, recycling nutrients etc. Biodrversity
has many direct and mdirect uses

Biodiversity increases as we move from the poles towards the equator. Inda is located between
8°4 North and 37°6' North latitudes and 68°7 East and 97°23 East longitude. Due to this
postiton India has such rich liodnrersity

B  Causes of Loss of Biodiversity

Increasmg population and changing hfestvle leads to extensive commercml exploganonofthe
natural resources. The major causes of loss of Biodmersity are nvasrve species, habiat
destruction, global warming and climate change, environmental and genetic pollution,
overpopulation and natural calamities. This results in loss of biodiversity. Consequently, 1t 15
adversely affecting the ability of nature to contmue delivering the goods and services for
human existence. The loss of biodiversity affects not only the physical esvwonment but also
the soctal, cultural religious and spirmual well being ofhuman hfe. The United Nations has
proclaimed the vear 2010 as the Tnternational Year of Biodrversity

Increasing Public policy
Population
Paverty
Over Mipdversity loss af flora and llzgal
Harvesting  — grazing
Pollution Llimate Change

Commarcal | | Changing life styles
exploithbion | and development
[ ; I Frimary causes Root causes

Fig 15.4 Causes of Biodversity loss
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C  Biodiversity conservation
Biodiversity can be conserved broadly by two methods-

L In-situ conservation- Biodiversity conservation of species takes place withm their
natoral habitat. Large numbers of floral and faunal species are conserved together
which 1z a cost effectrre and convement method. The patural ecosystem s mamramed
and protected without any locational shock to Ining orgameams: For example, national
parks. biosphere reserves and wildifs sanctuaries.

. Ex-situ conservation- In this conservation method breeding and mamtenance of
endangered species s practised m botanical gardens. zoos, gene banks, nursenies. The
species of both plants and animals are bred mn enclosed and under the vigil of tramed
personnel and sustable emvironments. Later on, species are miroduced or remtroduced
to natural emvronments through rehabilitation programmes For endangered species
gene pools are made and genetic techniques are used for preservation of endangered

SpPEeCIEs.

- INTEXT QUESTIONS 15.3

1.  Define Species diversity

2. Mention the three uses of Biodiversity

3 Mention Two methods of biodversity conservation

15.6 BIODIVERSITY HOTSPOTS AND CONSERVATION OF WILDLIFE IN INDIA

The term Biodversity Hotspot' was grven by Norman Myers (1988) with the sdennfication of
10 rropical forest hotspots which have witnessed high levels of habitat loss. Accordng to the
Critical Ecosystem Partnership Fund (CEPF), by 2016, there are 36 recognized biodrversity
hotspots m the world. The international organisation has identified nwo strict critena for
biodrversity hotspots-

1 The hotspot region at least contains 1,500 species of vascular plants which are found
nowhere else on the earth; they are called "endemuc” species

[ =]

The region has lost at least greater or equal to 70 percent of its primary native (ndigenous)
vegstation
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Fig. 155 Biodrversity hotspots of the world

A Biodiversity hotspots and various measures adopted by government to preserve

biodiversity in India

Having diverse physical features (relief terram, water bodies, soils etc) and chimatic conditions
(precipntation and temperature), our country has varied ecosystems such as wetlands, forests,
grasslands, coastal, marine, desert etc. These ecosystems can sustam and harbour a large
variety of species and varied biodiversity and also contribute to human wellbeme. There are 4

major hotspots m Incha:

Name of the Hotspot Locations in India

The Himalavas- Areas of JTammu and Kashmir, Hmachal Pradesh,
Sikkim, Uttarakhand, Arunachal Pradesh,
Nagaland, Mampur, Mizoram, Meghalava,
Tripura and hill regions of West Bengal and
Assam come inthis zone.

The Westem Ghats and Sr1 Lanka- Western Ghats include regions in states of
Maharashtra, Gujarat Kerala, Karnataka,
Tanul Nadu and Goa.

Indo- Burma- Northeastern India mcludmg states of Manipur,
Nagaland, Meghalaya, Mizoram and Tripura It
also mchides Andaman group of Islands

Sundaland- Nicobar group of Islands
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Important initiatives taken by Indian government for safeguarding these hot spots
are:

a Survey. Inventory generation. taxononkc (classification of lvmg things) vahdation. threat
assessment of floral and faunal resources

b.  Designng Biosphere reserves for conservation of representative ecosystems.

c. Establishment of Protected Area Network of National Parks, Wildlife Sanctuaries,
Conservation and Commumty reserves

d. Assessment offorest cover to develop an accurate database for plannme and monstormg
e.  Speciesonented programmes hike Project Tiger, Project Elephant etc

f Complemented with ex-situ conservation efforts (meanmg conserving biodnerstyoutside
therr natural habitats through different technigues like captive breeding. zoos, botamcal
gardens. aguarmm and gene banks etc.

Biological Diversity Act was enacted in 2002 with an aim to conserve biological
resources of the country.

B Measures to protect wildlife

Inrecent decades, human encroachment has posed a threat to Inda's waldhfe Inresponseto
this, the svstem of National parkes, Wildlife sanctuanes and protected areas, first establiched m
1933, has substantially expanded through wildlife protection Act 1972 Efforts are bemg
made to protect and preserve the biological doversiry of our country under vanous programs.
India has preserved vast tracts of natural habitats, birds and plants mits 333 existing wildhife
sanctuaries covermg anarea of 119,776 lan2, which accounts for 3 64%6 of the geographucal
area of the country (National Wildlife Database, March, 2019). 218 sanctuaries are proposed
in Protected Area Network Report covenng area of 16,829 km2. There are 101 exasting
national parks covermg an area of 40, 564 km2? which accounts for 1.23% of geographical
area of the country (National Wildhfe Database, March, 2020). 75 addmional National Parks
are proposed for future mn Protected Area Network Report. There are 86 Conservation
Reserves m country with an area of 38358 25 km? accounting for 00.12% of the geographucal
area There are 163 existing Community Reserves covenng area of 833 34 km?). (National
Wildlife Database, March, 2020).

Besides this, there are 35 Botanical Gardens (the oldest and largest 1s Acharva Jagadish
Chandra Bose Indian Botanic Garden m West Bengal), 275 Zoological Parks, Deer Parks,
Safart Parks, Aquana etc. to make people aware conservation ofthreatened and endangered
wildlife species in thewr respective areas. In India, for the purpose of effective conservation of
natural habitat of wildhfe, special schemes like Project Tiger 1973 to save the endangered
species at the onset 9 reserves were made. There are 53 tiger reserves currenthy (2022
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accountmg for 2.4% oftotal geographical area of India_ Project Elephant have been launched
n 1922 and there are 32 elephant reserves in 2010 These are very mportant as many
species are at the brnk of extinction. However. none ofthese efforts will be truly successiul

unless all Indians recognize ther role m conservmg biodmersity

Wildlife Sanctuaries: The main objective of the wildhife sanctuanes 1 to ensure mamtenance
of aviable population of wildhife and ther deswed habitat. There are 333 exssting wildldfe
sanctuaries i India covermg an area of 119,776 km? winch accounts for 3 64% of geographacal
area (National Wildhfe Databazse, March 2019), Another 718 sanctuanes are proposed m the

Protected Area Network Report covermg anarea of 16,829 km?.
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Fig. 15.6 State wise break up of sanctuaries m India
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Success story of Panna National Park- Tiger reserve

By vear 2009 the Panna natonal lost all ns majestic tigers due to poaching T1 tigress from
Bandhavgarh national park was mtroduced on 3ed March. 2009 Over the next decadethe
efforts to restore the past glory ofthe Panna national park the founder 7 tigers ( 3 females and
2 males) have mated more than 30 tmmes to produce 80 cubs by 2012

The Panna National Park 1s rare success story of very positive mmatives adopted maspectof
wildlife conservation Still there are challenges remammg along with poachmg. Other 1ssues
like water scarcity; rocky terram, nsmg temperature efc., also puts stress to tiger population.

Ramsar wetland sites

A wetland 15:an area of land where soil s saturated with mosture egher permianently or
seasonally. These areas may be-partially or completely by shallow pools of water.

Ramesar 15 a city in Iran and the International treaty for conservation and sustamable use of
wetlands was stoned in 1971 m this ety So_the wetland sites are named as Ramsar convention
sites. The mission of the convention is "the conservation and wise use of all wetlands through
local and national actions and mternational cooperation, as a contnbution towards acluevmg
sustamable development throughout the world”. The mam amm was to halt worldwide loss of
wetlands and build utermational cooperation, policy makng, capacity buildmg and technology
transfer

The convention's focal theme is to maintamn the ecological character of wetlands. The bst of
mternationally important wetlands 15 based on botamical, zoological, ecological, bmnological
(study of nland water bodies like lakes) or hydrological mportance.

The Ramsar Convention 1s focused on conservation and sustamable utihsation of wetlands
and recogmzmg the findamental ecological functions of wetlands and ther cultural, economue,
scientific and recreational value. These are total 75 Ramsar sires (2022) mn India

. INTEXT QUESTIONS 153

1 How many Hotspots are identified m the world.

{8 ]

Name the Hotspots found mn India
L R ST Tk || LrSOETLE oo ) A PR oots] ) e

3. How many biosphere reserves are m Inda?
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15.7 JOINT FOREST MANAGEMENT (JFM)

The state of West Bengal 1= proneer m inplementation and attaming successful achievements
of Jomnt Forest Management The model was first introduced in Araban Reserve Forest Range
mn west Medmpur dstrict whach is commonty Known as 'Arabar Model mtroduced m 1971,

The concept of JFM was mitroduced by the Government of India throush the National forest
policy of 1988. It mvolves both the forest departments. and local communities mn natural forest
management. | he village communtties are required to form forest protection comnuitess,
forest conservation and development societies: Each ofthe commuttees has an executive
commmttes to manage its day to day affawrs. Under Jomt forest management. the Government

along with village communiiies are entrusted with the protection and management of nearby

forests. In return to services provided by village communities. they get the benefit of usme
minor non- timber products. With the involvement of importance of stakeholders. the forest
can be conserved m a sustainable manner. Jomt Forest Management helps m building a srons
setup of state government with participatory approach among local commumities The local
commumty helps m buildmg a strong base at grassroots level of development.
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Fig. 15.7 Objectives of Jomnt Forest Management
a Following are main components of JEM functioning

1. The Jomt Forest Management is a generic term for partnership which mvolves
forest management jomtly with the state forest department and local communities.

2. Thelocal village commuttees enter mito Memorandum of Understanding (MoU)
with the forest department to manage the forest area jomtly,
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Notes

The JFM commuttees have democratic constitution with representation to weaker
sections of the society and enhance the role of women mn the decision makme
process. In many JEM commuttees women are appomted as Chawpersons_ In
states like Odisha the member secretary is also an elected representatve.

The nomenclature of JFM & different in some states hke Vana SamrakshanaSamities
(VSS) in Andhra Pradesh, Van Panchavats m Uttarakhand etc.

The resolutions are formed by the state government in accordance with local
conditions regarding composition of village mststutions. The nature of forest areas
taken ander JFM with rights and responsibiltiies of partners and vsufructs (it
means legal rights are pranted to a person or party which grants a temporary night
to dermve/use meome or benefit from forest property whech 1= owned by the
government as a natural resource ).

There are 1,18,213 JFM as ofMarch 2011 mn 29 states and 8 UT. Madhva Pradesh
has the largest number of 1 228 JEMCs who manage a forest area of 6.69 mulhon
hectares.

Centrallv sponzored schemes like National Afforestation Programme (NAP), other
externally aided projects and schemes of Centre and State governments are
mplemented through the JEM approach

The concept of JFM meluding livehhood concerns along with conssrvanon

management of forests 15 gaming mportance. It mchides checking on degradation
of forests and provision of employment for the people.

The JEM with other mstitutions plays a vital role. Green India Mission (GIM)
proposed to mcrease the quality of forest cover in 3 nullion ha and to merease
forest cover manother 5 milhon ha

Strengthening JFM

L

Legal backup to the JFM committees- Allthe state governments register the
JEM or village commuttees under the Societies Registration Act, 1860, All adults
ofthe village should be eligible to become members of the JFEM commuttees.

Women play an important role in the committees- Suggested guidehnes sav
that ar least 50%0 of the JEM general body members should be women and ar least
33% members of management’ executive commuttee should be filled by women.

JFM should be extended in good forest areas- the programmes aun to cover
both the degraded and good areas (crown cover of 40%0), The implementation of
JFM n good forest shall be done in planned manner on plot basis. The plots

SENIOR SECONDARY
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should be momtored and feedback a success should be assessed and before || MNaturalresources,
allowing plot basis use of good degraded forest in the localty shouldbe taken care |  Ltbsationand
simultaneoushy Management
iv. Micro plan in JFM areas- Flexible puidelnes should be evolved for preparation
oflocal need based micro plans for the area m overlapping circles. The micro plans
should be prepared by Forest officers and Village Forest Protection Comnuitees
while keepme mmmnd the consumption and Inebhood utibsing mewenous knowledge
along with needs of local communities and as well as attammyg them sustamably:
The micro planning should be done with due regards to environmental productve

and functional potentials ofthe forests along with carrying capacity of the forest.

Notes

v. Evaluating conservation and biodiversity values of nature-The muero plan
should take mto consuderation and provide suitable advice for species to be planted
m community lands and other Government notified areas outside forest areas
mcluding district council areas of North east. The Eco development and
mirastructure should have separate entity fundmg under mecro plan through
concerned development agencies.

vi. [dentification and recognition of Self-initiated groups- Communuty groups in
many states like Andhra Pradesh, Gujarat, Odisha, Bihar and Karnataka for
regeneration and protection of the forests need to be identified, recogmized and
regwtered with JEM.

vii Conflict resolution- In order to have harmony and resolve conflicts among all
functionaries of JEM the State govermments may constitute drvsional or state level
representative forums includng NGOs participation.

viii. Contribution for regeneration of resources- To mamtam long term sustamabilay
not less than 25% of revenue earned from final harvest should be deposited n
village development funds. There should be transparemt mechamisms to compute
mcomie and sharing benefits among different stakeholders.

ix. Monitoring and Evaluation- contmuous montormg of progress and performance
taken ar Division and State level The evaluation should be planned after 3 and 3
vears at Division and State level respectively.

Some success stories and initiatives of JFM

Gujarat- Gender Equity and Joint Forest Management- Women play an important role
m forest management as they do bulk of work for commercsal and domestic use, ofresources
hike, fodder, fuel and non-timbre forest produce
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The JEM has been mitiated m around 60 villages covermg around 3000 hectares through
village mstitutions ke Gram Vikas Mandal (GVM) where both men and women can be
members, Mahla Vikas Mandal (WMVM) where only women are involed.

Odisha- In Odisha there are 2373 Van Samrakshan Samit1 (VSS) are protecting 23% of the
total degraded forests in the state. There are 3000 Self- Inttated Forest Protection Groups
{SIFPG’s) are also protecting and regeneratme forests adjommg their habaation Kesharpur
village m the foothulls of Odisha's Nayagarh district villagers guarded the forest from timbre
smugglersand stray grazing. Smrular efforts are mitiated m 28 districts of Odisha Nowadays
local communtties have been protecting degraded forests drrven by economuc needs.

Andhra Pradesh- Behroonguda 1s a hamiet i Andhra Pradesh There were 97 fanulies
belongme to Naikpod and Gond tribes themsaelves formad forest protection groups m 1990,
I 1998 the state government recogmzed thew efforts an referred them as Vana Samarakshana
Samiths (VSS). JFM has allotted 500 hectares of degraded forest of whose cost thevhave to
borne and benefits they derrve from 1. The residents began to derrve usufruct benefits from
the forest. TheVSS 15 widely regarded as being successful There are now 6380 Vana
Samarakshana Sameths (VS5) have been formed. Degraded forest area of 16 58 iakh hectares
has been brought under JEM. The Samithis have been successful in upliftment of tribals and
bringmg them mto the mamstream. Like increasing availability of fuel and fodder. reductionm
incidences of fire. smuggling dlegal srazmg, employment for villagers, mcrease m water table.
merease mnon tmmbre products etc.

- INTEXT QUESTIONS 15.5

1. The first step towards Jomt Forest Management s called as ... . model mtroduced

matateof ... LomyeaT..

[

The concept of JFM was introduced by the Government of India through National
forest policy m that year.

3. Which state 11 India has the largest number 0f JFMC's and the size of area managed
under the JFM scheme.

4. Two example of nomenclature of JFM

What are various ways through which strengthenung JFM s practised mn India?

LA
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Forest respurce Biodrversity
I : T3
lmr_mrﬁnce and| | |Types nf@sral EE Significance
signtficance vegetation : and use
c)Ecosystem
v
Farest cover Causes of Biodiverstiy Loss
1) Very dense ¥
i) Moderately derise Three major steps taken to conserve
) Open biodrversity m India
%) Srrub Biodrversity Jomnt Forest
v) Non forest Hotspots and N
w— Wildlife sanctuaries , | | -concept
Diversity - Flora and Fauna national parks and obsectives
I Methods offorest cunsmmmﬂ. | b_m{ip%fﬁ ?ﬁtﬂ-ﬂs s
a) Control fire ::ﬁon
b) Afforestation and restoration
c) Policies and programmes R
MEASures

TypesofForest

1) Tropical evergreen and semi evergreen

u) Tropical

u) Tidaland mangrove
) Himalayva and southern montane

.l TERMINAL QUESTIONS

1. Write anote onthe sigmficance of forests.

L

tree species.

s

Major causes of biodversity loss, with the halp of a diagram

4. Describe various steps adopted to preserve wildlife m India.

GEOGRAPHY

Explam major five types of forest types m India? Describe their distribution and their

Notes
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Naturalresources. | 5. Explamvegetation found m southem mountams.
Utihsation and T _ e
Manag 6.  Describe vanous mtiatives adopted by the Indian povernment to safeguard bwodrrersty
hotspots.
7. Name and location of Biodmversiy hotspots m Inda.

B,  Discussmeasures adopied to protect wildlfe in India

9. Describe the significance ard use of Brodrversity with a sugtable flow chart.
10. Elaborate on various methods adopted for forest conservationm India.
11. What are Ramsar Wetland sites and how many are located m India?

12.  Wuh the help of flow diagrams show obsectves of Jomt Forest Management.
13. Discuss mamcomponents for smooth fanctiomng of Joimt Forest Management
14 Highight (any five) mniatrves taken for strengthenng the Jomt Forest Management.

1 | ANSWERS TO INTEXT QUESTIONS

1. Five major types of forest found in India-
(1) Tropical Evergreen Forests
(1) Tropical Deciduous Forests
(m) ThomForests
{v) Tidal Forests and Litoral and Swamp forests
(v) Himalavan Forests and southern Montane forests

[

Name four classes of Forest cover given by FSI ( Forest Survey of Indua)
() Vervdense

() Moderately Dense Forest

(m) Open forest

() Scrub
3. Alpme Forest found n Himalayas at the height of 3000 to 3800 mts
4. Sundan
5 (1) Drydeciduous forests recerve 70 1o 100 cm of ramfall annually

(1) Moust deciduous forests recerves100 to 200 cm of ramfall annually.
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6. Indiahasrich flora ranking 10th m world Natural resources,
7. India is accounting for 6.3 %sof world's fauna Em
152 ]
1. (1) Control Forest fires u) Repulated and planned cutting of trees m) Proper
utilisation of forests products and forests Iv) Protection of forests
2. (1) National Afforestation Programme (NAP) 1) National Mission for a Green s
India (GIM) n1) Forest Fire Prevention and Management Scheme (FFPM)
3. (0 Afforestation throughnatural’ artificial regeneration 1) Protection ui) Man-
‘agetnent
4 (1 SMC-soil and mossture conservation
(1) JEMC-_ Forest Development Agency
(i) FDA-_Forest Development Agency
{tv) SFDA.- State Forest Development Agency
15.3
1. Species drversity covers the full range of species on earth includes all species.
viruses. bacteria, mucrobes to animals.
2. Three usesof Biodiversiy
() Production
(1} Consumption
(n) Indwect
3. (1) In-simu
(1) Ex-siu
15.4
1. 36

[ ]

(1) TheHimalavas

() The Western Ghats and Sri1Lanka
() Indo- Burma

(rv) Sundaland

3. Thereare 553 sxistng wildhife sancruares m 2019, India covermg anarea of 119,776
km2 which accounts for 3.64% of geographical area
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Natural resources, O
Utihsation and _ ) ) ~ ) )
M 3. (1) The hotspotregion at least contams 1,300 species of vascular plams which

are found nowhere else onthe earth; they are called "endenuic™ species.
(1) Therepion haslost at lzast preater or equalto 70 percent of s primary natnve

(mdigenous) vegetation
15.5
Nales L Rieeisitve hmanlih et broreara il aekmdss
use of wetlands was signed n 1971 mthiscay:
241
3. Sundarbans wetland and 4320 sq kkm
15.6

1.  The first step towards Jomt Forest Management s called as Arabarmmode! mtroduced
m state of West Bengal m vear 1971

1988

3. Madhya Pradesh has the largest number of 1 728 JFMC's and forest area 6.69
mullion hectares.

4. (1) VanaSamrakshana Samithi (VSS)
(1) VanPanchayats
(1) Legal backup to the JEM commuttess

bt

LA

(1) Women plays an mportant role m the commutrees

(1) JFM should be extended m good forest areas

() Micro planmn JFM areas

(v) Ewvaluating conservation and biodrversity values of nature
(vi) Identificanion and recogmition of Self- mitiated groups.
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