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ENVIRONMENTAL SCIENCE AND DISASTER MANAGEMENT

PART - A

L.1) Water logging s to the saturation of soil in water. Soil may be regarded as

water logged when ound water is too high. 2z

1.2) Atmosphere, Hydr re, Lithosphere, Biosphere 2 reants

.
1.3) A common metric us quantify food web trophic structure is food chain.

Food chain is another way §scribing food webs as a measure of the number of

species encountered as ener rients move from the plants to top predators. 2 PN 7

1.4)Water pollﬁtion is the deteri n in physical, chemical and biological
properties of water brought abou ély by human activities and natural 2 vearks

resources.

Q
1.5)Lightning is a massive electrostatiot
charge in the atmospheric either in the , cloud to cloud or cloud to ground,

accompanied by the loud sound of thundeo 2 seenkas.

Ky
PART - B

I1.1)Mineral resources and uses o

arge caused by unbalanced electric

A 'Mineral Resource' is a concentration of maferidlof intrinsic economic
interest in or on the earth's crust in such form, quality quantity that there are
reasonable prospects for eventual economic extraction. These are the natural
resources which cannot be renewed. They can be classified into metallic mineral
resources and non-metallic mineral resources. The major Mineral Resources that
are commonly found in the vast lands of countries play a key role in enhancing the
economy.

Uses: Minerals are important to our health. We need small amounts of a wide
variety of minerals. Minerals found in Tennessee which people need include:
calcium, phosphorus, sulfur, copper, fluoride, iron, and zinc. Coal, oil and natural
gas provide us with almost all of the energy we use to light, heat and run our
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world. Minerals are ingredients in almost all of the products we use from fertilizer
to plastics. Minerals are common ingredients in pigments. Minerals also play an
important role in the processing of materials. Ch voards)

I1.2)Various factors affecting an Eco system

Ecosystems are controlled both by external and internal factors. External
factors such as clignate, the parent material which forms the soil and topography,
control the ove ructure of an ecosystem and the way things work within it, but
are not themselv@sgfluenced by the ecosystem. Other external factors include
time and potential . Ecosystems are dynamic entities—invariably, they are
subject to periodic bances and are in the process of recovering from some
past disturbance. Eco ms in similar environments that are located in different
parts of the world can up doing things very differently simply because they
have different pools of sp present. The introduction of non-native species can
cause substantial shifts in e€og¥stem function. Internal factors not only control
ecosystem processes but are ontrolled by them and are often subject to
feedback loops. While the re%ﬂnputs are generally controlled by external
processes like climate and pare erial, the availability of these resources
within the ecosystem is controlle ternal factors like decomposition, root

competition or shading. Other inte actors include disturbance, succession and

the types of species present. Althoug ans exist and operate within

ecosystems, their cumulative effects e enough to influence external factors

like climate (L vmarnks)

I1.3) Major biological components in terms@)argy flow

* The sun is the ultimate source of ene% most ecosystems.
* Primary producers capture a fraction of energy‘i@ﬂight striking the earth and
convert it into chemical energy (carbohydrate) thamssstored in tissues of the
primary. 6
* Energy in tissues of primary producers transferred to*€ogsumers as each
consumes tissue of other organisms -- about 90% - 95% gf#nergy present in one
component is lost as heat at each transfer -- very inefficient process -- very little
energy left when decomposers get to it. (b ks )

I1.4) SOURCES OF POLLUTION

Natural sources
* Dust from natural sources, usually large areas of land with little or no vegetation
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- Methane, emitted by the digestion of food by animals, for example cattle

» Radon gas from radioactive decay within the Earth's crust. Radon is a colorless,
odorless, naturally occurring, radioactive noble gas that is formed from the decay
of radium. It is considered to be a health hazard. Radon gas from natural sources
can accumulate in buildings, especially in confined areas such as the basement and
it is the second most frequent cause of lung cancer, after cigarettesmoking

« Smoke and carbon monoxide from wildfires

- Vegetation, in sg#ie regions, emits environmentally significant amounts of VOCs
on warmer days. se VOCs react with primary anthropogenic pollutants—
specifically, NOx, and anthropogenic organic carbon compounds—to
produce a seasonal f secondary pollutants

« Volcanic activity, whihproduce sulfur, chlorine, and ash particulates (L renks)

I1.5) Fire .

Fires are nature's envi ental managers. They create and maintain
ecosystems such as prairies a e forests. In fact, prairies evolved with the
presence of fire. The health of Cosystem is dependent on this disturbance.

Fires remove a buildup of litter %il surface, allowing nutrients to be

released into the environment. It a eates favorable conditions for seed
germination. Suppression of fire all itter to accumulate, setting the stage for
catastrophic fires. Plants and trees ha apted to the presence of fire. However,

the higher temperatures of crown fires eefl § ill plants entirely. These fires are more
difficult to control. Suppression of fires4 ensive.
Causes: o
Lack of guidelines /
a

In buildings, damaging of installation due to ﬂuake etc.,

Prevention: 1
Heat, fuel and oxygen are the 3 elements required@ﬁre. The removal of one
element will extinguish the fire. o (& ranhd)

11.6) Biological effects of Radioactive substance

The biological effects of internally deposited radionuclides depend greatly
on the activity and the bio-distribution and removal rates of the radionuclide,
which in turn depends on its chemical form. The biological effects may also
depend on the chemical toxicity of the deposited material, independent of its
radioactivity. Some radionuclides may be generally distributed throughout the
body and rapidly removed, as is the case with tritiated water. Some radionuclides
may target specific organs and have much lower removal rates. For instance, the
thyroid gland takes up a large percentage of any iodinethat enters the body. If large
quantities of radioactive iodine are inhaled or ingested, the thyroid may be



impaired or destroyed, while other tissues are affected to a lesser extent.

Radioactive iodine is a common fission product; it was a major component of the
radiation released from the Chernobyl disaster, leading to many cases of pediatric
thyroid cancer and hypothyroidism. On the other hand, radioactive iodine is used

in the diagnosis and treatment of many diseases of the thyroid precisely because of

the thyroid's selective uptake of iodine L s

history of being used as fuel, in rural areas of the world.
Hardwood is pref over softwood because it creates less smoke and burns

Construction: Wood en an important construction material since humans
began building shelters, houses and boats. New domestic housing in many parts of
the world today is comm ade from timber-framed construction.

Furniture and utensils: Wo8d_2 used extensively for furniture and also for tool
handles and cutlery, such as @sticks, toothpicks, and other utensils, like the

wooden spoon. /

Engineered wood: Wood can b%o straight planks and made into wood-
u

flooring. Engineered wood prod ued building products "engineered" for
application-specific performance r ents, are often used in construction and
industrial applications. g‘

n

In the arts: Wood has long been used artistic medium. It has been used to
make sculptures and carvings Sports ationai equipment: Many types of

2x? =
sports equipment are made of wood. eg: 1 bats, baseball bats. Cl N\:AMJ
ES Hew .
PART - ‘C‘{ o i

III.a) Water resources and its uses O

Rain water: Rain water is a major component ol##fyvater cycle and is
responsible for depositing most of the fresh water on th h.

Surface water: Surface water is water collecting or the ground or in a
stream, river, lake, wetland or ocean; it is related to water collecting as
groundwater or atmospheric water. It is naturally replenished by precipitation and
naturally lost through discharge to evaporation and sub-surface seepage into the
ground. Depletion of surface and gfound water sources for public consumption
(including industrial, commercial, and residential) is caused by over-pumping.

Groundwater: Groundwater is water located beneath the earth's surface in
soil pore spaces and in the fractures of rock formations. Groundwater is also often
withdrawn for agricultural, municipal and industrial use by constructing and
operating extraction wells. is a highly useful and often abundant resource. Over-




use of Groundwater or overdraft, can cause major problems to human users and to

the environment. The most evident problem (as far as human groundwater use is

concerned) is a lowering of the water table beyond the reach of existing wells.

Wells must consequently be deepened to reach the groundwater. Groundwater is

also ecologically important as it sustains rivers, wetlands and lakes. (8 rrarks)

I1I.b)Land resources

Land is th
Land is used for var
commercial and resi
Impacts:

Emission of wat lutants and air pollutants

Soil degradation

Pollute the ground @rface water

Agricultural land use

rban area
Disturbing ecological @c.,
Land degradation: Intensive g often leads to a vicious cycle of exhaustion

of soil fertility and decline of ag | yields. Approximately 40% of the

world's agricultural land is serious raded. Our fertile soils are being exploited

faster than they could recuperate. L eals/ real estate: Corporations are

buying up the rights to millions of he of agricultural land in developing

countries in an effort to secure their owsTofe-term food supplies as well as real

estate; ultimately resulting in decline o Itural lands ( -? Rk )

ce of many materials essential to man and other organisms.
ways like food and energy production, waste disposal,
ial , industrial purposes.

O
IV.a) Mining é

Coal is mined either by surface or undergi® methods requires a lot of
land area. For surface or open cast mining the grotmgsiq cleared of vegetation and
the soil is removed resulting in disfiguring b
Impacts of mining and quarrying for constructi terials: The soil, stones
and sand required for the construction of dams and can e often mined and
quarried from around the dam or canal site. Such extraction can also have ..adverse
environmental impacts, especially by aggravating dust pollution, disturbing
wildlife and destroying vegetation. The scars and pits that such mining and
quarrying leave (sometimes called borrow pits) remain as ecological sores and can
also have an adverse impact on the dam and the canals. C—7 h>)

IV.b) Soil erosion

There is no particular soil erosion cause which can be singled out and
assumed as the main cause of soil erosion. The process has many underlying
factors, some induced by nature and some by humans.Human Induced Causes of

rd



Soil Erosion Human exploitation of nature is perhaps the most hazardous cause of
soil erosion, which has increased over the last decade., Human activities, such as
faulty farming systems, deforestation caused by overgrazing, clearance of land for
agricultural purposes and construction, dam construction and diversion of the
natural course of river, and mining activities are just a few among the various
human activities which have either directly or indirectly weakened the topmost
layer of the planet, thus making it vulnerable to excessive wearing away by the
various agents of grosion. For instance, tree roots help in holding the soil together,

and therefore ion of vegetation cover is bound to make soil vulnerable to
erosion by runni ter
Desertification:

Desertificati type of land degradation in which a relatively dry land
region becomes incre arid, typically losing its bodies of water as well as
vegetation and wildlife® It is caused by a variety of factors, such as climate change
and human activities. De cation is a significant global

The most common ¢ of desertification is the over cultivation of desert
lands. Over-cultivation cause nutrients in the soil to be depleted faster than

they are restored. Improper irr practices result in salinated soils, and

depletion of aquifers.

etermining the biological composition of
the soil. Studies have shown that, in environments, the rate of erosion and
d vegetation cover.Overgrazing

removes this vegetation causing erosio oss of top-soil. CA &A= 8 waunly)

V.a) Forest Eco system o

A forest ecosystem is one major ecolo@that exists as "home" for a
community of either native orintroduced classi led organisms. The forest
ecosystem is just one of a number of unique ecosy including prairies, deserts,
polar regions and great oceans, smaller lakes and riv forest ecosystem
typically is associated with land masses covered in tr those trees are often
classified by foresters into forest cover types.

A forest.ecosystem community is directly related tosBecies diversity.
Generally, you can assume that the more complex the structure, the greater is its
species diversity. You should remember that a forest community is much more
than just the sum of its trees. A forest is a system that supports interacting units
including trees, soil, insects, animals, and man. Complex forest ecosystems are
extremely diverse, ranging from dry desert shrub land to large temperate rain
forests. These natural resource professionals have categorized forest ecosystems in
North America by placing them into forest biomes, Forest biomes are broad
categories of natural tree/plant communities




Forest ecosystems tend to always be moving toward maturity or into what
foresters call a climax forest. This maturing, also called forest succession, of the
ecosystem increases diversity up to the point of old age where the system slowly
collapses. One forestry example of this is growth of trees and the entire system
toward an old growth forest. When the ecosystem is exploited and exploitation is
maintained or when components of the forest begins to naturally die, then the
maturity of the forest ecosystem declines.

t of forests for sustainability is desirable when forest diversity is
, resource exploitation, old age and poor management. Forest
pted and harmed when not properly sustained. A sustained
a qualified certification program gives some assurance

to allow maximum diversity while satisfying the

d economic demands. (g r—orks)

ecosystems can be
forest that is certifi
that the forest is man
manager's environmen

2

V.b) Biomes ;
A biome is a large ecosyﬁlt is an area on the earth's surface that has

similar climate, plants and anim e are 8 main biomes: Tundra ,Taiga,
Temperate forest, Tropical rainfo&esert, Mediterranean , Savanna Temperate
grassland.

The total amount of living mattpe?gnd the remains of dead organisms, in an
area is the area’s biomass. When living’thjmgs die, decomposers break down the
material in the biomass, and the biomaﬁﬁa s. The decay of biomass produces
matter in the form of small molecules. Thi mical breakdown also releases the
energy stored in the chemical compounds in i
Major Biomes-
* Tundra .
i. Locate on northernmost
ii. Low-growing vegetation withstand to cold weat

iii. Short growing season
» Evergreen coniferous forest / Boreal forest 3
i. Locate on south of tundra

ii. Coniferous trees are dominant e.g. black and white spruce
iii. Occur in Russia ...

« Temperate coniferous forests / Taigas

i. Plants with tough narrow leaves, needles

ii. spruces, pines are dominated plants

iii. acidic and poor soil, because of slow decay of fallen leaves
Temperate communities

1. Deciduous forest

i. broad-leaved trees

il



ii. lose their leaves seasonally

ifi. soil is well differentiated (7 rmarks)

VlL.a) Grass Land Eco System

for forests but that have sufficient soil water to support a
canopy that is lacking in deserts, Thus, temperate
grasslands usually §& in areas with 10—40 in, (25-100 cm) of annual
precipitation, althoug i
Grasslands are found primagi
great land masses, and fréfn_ghs level to elevations of nearly 16,400 ft (5000 m) in
the Andes. Because of their géhtinental location they experience large differences
in seasonal climate and widea}ydes,in diurnal conditions. In general, there is at
least one dry season during thé z‘;nd drought conditions occur periodically.
There are many more invertebra@e ics than any other taxonomic group in the
grassland ecosystem. Invertebrate several roles in the ecosystem. Most of the
reptiles and amphibians in grassland'¢ v stems are predators. Relatively few bird
¥ J#ough many more species are found in
(ry grasslands of the western United
AWANvolve within the grassland
ecosystem are enormous numbers of very soffal)or anisms, including bacteria,
fungi, algae, and viruses, From a systems perSp&fe, the hundreds of species of
bacteria and fungi are particularly important MAQ they decompose organic
material, releasing carbon dioxide and other gases igsathe atmosphere and making
nutrients available for recycling. Bacteria and som also capture nitrogen
from the atmosphere and fix it into forms available t ts. Much of the
grassland ecosystem has been burned naturally, probab
lightning. Human inhabitants have also routinely started




location. Biotic components In grasslands the producers are mainly grasses, herbs

and shrubs. All these contribute to production of biomass. Common species of

grass are sp. Condon etc. As regards the consumers the basic three types are

Primary, Secondary and Tertiary.Primary consumers feed directly on grass. All the
grazing animals as well as the termites and insects come under thiscategory. The
secondary consumers feed on these primary consumers and include snakes, lizards

etc. The tertiaryconsumers feed on secondary consumers. Examples are eagles and
vultures. Fungi, eria etc. are the decomposers. C v ) )

Succession is a ential change in the relative abundances of the

dominant species in a co ity following a disturbance. There are 2 kinds of
succession:
« Primary succession - the ¢ nity develops from an essentially abiotic

situation following a cataclys ssturbance
» Secondary succession - the ¢ ity develops in a habitat that has been

disturbed, but not so severely as oy all life.

Sere - the entire sequence of stage ccession Climax - the final stage of
community change. Secondary succegsidy is faster than primary succession,
beeause soil and some organisms rem d the abiotic conditions are not as

inhospitable. There are 3 fundamental
» Facilitation: The organisms at a giverf's sional stage make the environment
more suitable for later successional stages. les: lichens breaking down rock
into soil, nitrogen-fixing plants improve ferti f soil

« Tolerance: The organisms of a given succe&l stage have little impact on later
successional stages. Example: Oldfield successien fossibly)- species of all stages
get started at the same time, but are dominant at (@em times because of
different life histories.

« Inhibition: The organisms at a given stage resist inv@y organisms of later

f successional change:

stages. Succession proceeds when the individuals of a g#¥ey stage die.
Since, the initial stage of succession depends upoffthe intensity and extent of
the disturbancé. The final stage of succession just determines by climax and

topography (8 raowks)
VILa) Air pollution

Air pollution is the introduction into the atmosphere of chemicals,
particulates, or biological materials that cause discomfort, disease, or death to















