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Water is a valuable natural resource that is found in different forms in the 
environment. It is important to understand how water moves through the environment so that 
we can understand how to manage it successfully. 

Water cycle : 

The hydrological cycle, 
oceans, atmosphere and land
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plants take up liquid water and give off water 
process called transpiration. The water vapour moves high above the Earth’s surface on 
rising currents of air through the atmosphere. Eventually as the water vapour rea
cooler air higher up in the atmosphere, it
clouds and falls back to Earth in the form of rain and snow (together these are 
called precipitation). Precipitation that falls on land can flow over the su
off into rivers and streams, and can also
underground rocks to become

BOTANY (H) 5TH SEMESTER 

DSE 1 : NATURAL RESOURCE MANAGEMENT
 

UNIT – 4 

Water 
(Part – 1) 

Water is a valuable natural resource that is found in different forms in the 
environment. It is important to understand how water moves through the environment so that 
we can understand how to manage it successfully.  

The hydrological cycle, or water cycle, is the continuous circulation of water between 
oceans, atmosphere and land. The sun and wind cause water to evaporate
physical state from liquid to gas) from land and water bodies (oceans, lakes and rivers). Also, 
lants take up liquid water and give off water vapour through pores in their leaves in a 

. The water vapour moves high above the Earth’s surface on 
rising currents of air through the atmosphere. Eventually as the water vapour rea
cooler air higher up in the atmosphere, it condenses (changing from gas to liquid) to form 
clouds and falls back to Earth in the form of rain and snow (together these are 

). Precipitation that falls on land can flow over the su
, and can also percolate (trickle down) through the soil into 

rocks to become groundwater. 
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Water seems the most 
the water cycle are constantly renewing the surface water and groundwater. Precipitation 
feeds the rivers and streams and infiltrates into the ground to replace the water that we use.

Distribution of water : 

About two-thirds of the Earth’s surface is covered with w
by volume is held in the oceans and is salt water. Only 2.5% is fresh water.

 

Sources of water : 

Surface water : 

Surface waters include 
waters provide around 78% of 
on surface water around the world.
on rainfall. When rainfall is limited, 
between wet and dry seasons

Water seems the most renewable of all the Earth’s resources because the processes of 
constantly renewing the surface water and groundwater. Precipitation 

feeds the rivers and streams and infiltrates into the ground to replace the water that we use.

thirds of the Earth’s surface is covered with water.  Of this, around 97.5% 
by volume is held in the oceans and is salt water. Only 2.5% is fresh water.

 

Surface waters include streams, rivers, lakes, reservoirs, and wetlands
78% of the fresh water we use. Over 1.2 billion people rely primarily 

on surface water around the world. The amount of available surface water depends
. When rainfall is limited, the supply of surface water will vary
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construct dam across a river to create a reservoir that provides water storage. Large surface 
water reservoirs may be used for hydroelectric power generation, to provide water for 
agricultural, municipal and industrial uses. Smaller dams are also used to enable 
irrigation.  

Groundwater : 

An aquifer is an underground layer of water-bearing rock. Water-bearing rocks 
are permeable, meaning that liquids and gases can pass through them. This is replenished 
by precipitation that percolates through the soil to the water table. 

The water table is the top of the groundwater below the land surface. Its level 
fluctuates seasonally and from year to year as the inputs from precipitation and the 
outputs vary.  

Rainwater : 

Rainwater is also an important source of water, although on a relatively small 
scale. Collecting rain from roofs or other hard-surfaced areas and storing it until it is needed 
can provide a valuable source of water for many purposes. 

 

Fresh water  

Fresh water is water with a dissolved salt concentration of less than 1%. Globally, 
fresh water is distributed unevenly. About 80% of the world’s water run-off is concentrated 
in countries in northern and equatorial regions, which have relatively small populations.  

Fresh water bodies include glaciers, snow, rivers, streams, lakes, wetlands, springs 
and aquifers and groundwater. 

 

Rivers : 

A ‘river’ is defined as ‘a continually or intermittently flowing body of fresh water; 
and includes a stream and modified watercourse; but does not include any artificial 
watercourse (including an irrigation canal, water supply race, canal for the supply of water 
for electricity power generation or farm drainage canal)’. 

A river is a natural stream of water that flows in one direction in a channel with 
defined banks. A river or stream forms whenever water moves downhill from one place to 
another. Some rivers begin high up in the mountains, fed by melting snow or ice. Others 
collect water from rain and melting snow and ice and from other streams. Others may 
have their source in springs flowing out of the ground. All rivers flow down a slope. The 
steeper the slope, the faster the water flows. As the water reaches flatter areas, it slows 
down. 



It is difficult to state with great accuracy the number and extent of smaller streams. 
Although some streams are permanent fixtures, others are intermittent (only flowing at 
certain times of the year) or ephemeral (only flowing for short periods of time following 
particular rain events). 

Many abiotic factors affect rivers and streams. The temperature of the water 
depends on where the river is located. Rivers that have their source high in the mountains 
are fed by melting snow and glaciers. This water is very cold. When it flows through 
warmer climates, the water is usually warm. But even in a warm place, it is cold if its 
source is underground. If the river is shallow and flows over a rough substrate like solid 
rock, the flow will be rough and turbulent. A turbulent river constantly adds oxygen to its 
water. 

The characteristics of a river or stream change during the journey from its source to 
its mouth. The temperature is usually cooler at the source than it is at the mouth. The water 
is also clearer and has higher oxygen levels. Freshwater fish, such as trout, and 
heterotrophs can be found nearer the source.  

As the water flows downstream, the width of the river increases and its flow slows 
down. Species diversity increases with width. Numerous aquatic green plants and algae, 
which could not live in the faster-moving water upstream, can be found. The nutrient 
content of the water is largely determined by the land and vegetation surrounding the 
river. Erosion of the streambed can add to the inorganic nutrients in the water. 

As water reaches a river's mouth, it becomes murky from the sediments it has 
picked up. The sediments decrease the amount of light that penetrates the water. With 
less light, there is less diversity of flora. The river also has less oxygen. Fish that lives near 
the mouth of a river, such as catfish and carp, tolerate low levels of oxygen. 

 

Lakes : 

A ‘lake’ is defined as ‘a body of fresh water which is entirely or nearly 
surrounded by land’. Lakes can range in size from small ponds to huge bodies of water 
such the Great Lakes in the United States. Lakes develop in depressions or basins on 
Earth's surface. They are filled by water flowing in from streams, from groundwater, by 
precipitation and melting snow and ice.  

Lake water stays fresh as long as water flows in and out of the basin, usually 
through streams. If there is no outlet, the water leaves through evaporation. Minerals that 
are dissolved in the water remain in the lake and their concentration increases. Thus the 
lake becomes saline or alkaline. 

Lakes and rivers are closely tied. Some lakes are the source for rivers and some 
rivers end in lakes. Since both rivers and lakes have fresh water and flow in and out of each 
other, they share similar characteristics and many plant and animal species. 



Ponds are small bodies of fresh water shallow enough to support rooted plants. 
Water temperature is fairly uniform from top to bottom. It changes with air temperature. 
There is little wave action. The bottom of a pond is usually covered with mud. The amount 
of dissolved oxygen in a pond may vary greatly. In very cold locations, an entire pond may 
freeze solid. 

Lakes are bigger than ponds and are too deep to support rooted plants except near 
the shore. Some lakes are deep enough and wide enough for waves to form. Water 
temperature during summer months is not uniform from top to bottom. Three distinct 
layers develop – 

(i) The top layer stays warm at around 18.8–24.5°C. This layer is the epilimnion. 
 

(ii) The temperature of the middle layer drops dramatically, usually to 7.4–18.8°C, 
known as metalimnion. 
 

(iii)The bottom layer is the coldest at around 4.0–7.4°C. This layer is called the 
hypolimnion. 
 

 Light does not penetrate to the bottom of the lake, so photosynthesis is limited to 
the epilimnion. Almost all organisms spend the summer months in the epilimnion 
with its warmer waters and more abundant food supply. 
 

 During the fall, overturning occurs. The epilimnion cools with the cooling air and 
becomes denser than the water below. It sinks and mixes with the hypolimnion. The 
lake circulates or overturns completely. The lake overturns again in the spring, 
when the surface ice melts and the resulting cold water sinks.  
 

 Most lakes are large enough to not freeze solid in winter months. A layer of ice may 
develop on the top of lakes during winter. The ice prevents the penetration of 
sunlight and thus prevents photosynthesis. Without photosynthesis, oxygen levels 
drop, and some plants and animals may die. This is called winterkill. 

Ponds and lakes may have limited diversity of species when they are isolated from one 
another and from rivers and oceans. Lakes and ponds are divided into three different zones, 
which are usually determined by depth and distance from the shoreline – 

1. The shallow-water or littoral zone is the topmost zone near the shore of a lake or 
pond. It absorbs the Sun's heat and tends to be warmer than deeper zones. Usually a 
diverse community of organisms lives in the littoral zone. These include several 
species of algae (like diatoms), rooted and floating aquatic plants, grazing snails, 
insects, fishes, and amphibians. For some insects, such as dragonflies and midges, 
only the egg and larval stages are found in this zone. The vegetation and animals 
living in this zone are food for other creatures such as turtles, snakes, and ducks. 
 



2. The open-water or limnetic zone is near-surface of the open water surrounded by 
the littoral zone. The limnetic zone is well-lighted like the littoral zone. Both 
phytoplankton (plants) and zooplankton (animals) thrive in the limnetic zone. A 
variety of freshwater fish also occupy in this zone. 
 

3. The deep-water zone is the profound zone. This zone is much colder than the other 
two. Little light penetrates all the way into the prefunded zone. Heterotrophs are the 
organisms that live here. They eat dead organisms and use oxygen for cellular 
respiration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


