
DSE 1 : NATURAL RESOURCE MANAGEMENT

 

Ground water and aquifers :

Ground water is water that accumulates underground. It can exist in spaces between 
loose particles of dirt and rock, or in cracks and crevices in rocks. 
and dirt can contain different amounts of water. The saturation zone is the portion of the soil 
and rock that is saturated with water, while the unsaturated zone is the portion of the soil and 
rock that is not saturated. The top of
below illustrates these terms.  

 

 

When it rains, the water infiltrates the soil and percolates downwards until it reaches 
the water table. Some types of soils allow more water to infiltrate than others. Permeable 
surfaces, such as sand and gravel, allow up to 50 percent of precipitation to
Rainwater can take years or even decades to reach the water table. Due to the immense 
volume of ground water, once rainwater reaches the water table, it often remains there for an 

BOTANY (H) 5TH SEMESTER 

NATURAL RESOURCE MANAGEMENT
 

UNIT – 4 

Water 
(Part – 2) 

Fresh water  

Ground water and aquifers : 

Ground water is water that accumulates underground. It can exist in spaces between 
loose particles of dirt and rock, or in cracks and crevices in rocks. Different types of rocks 
and dirt can contain different amounts of water. The saturation zone is the portion of the soil 
and rock that is saturated with water, while the unsaturated zone is the portion of the soil and 
rock that is not saturated. The top of the saturated zone is called the water table. The diagram 

 

When it rains, the water infiltrates the soil and percolates downwards until it reaches 
the water table. Some types of soils allow more water to infiltrate than others. Permeable 
surfaces, such as sand and gravel, allow up to 50 percent of precipitation to
Rainwater can take years or even decades to reach the water table. Due to the immense 
volume of ground water, once rainwater reaches the water table, it often remains there for an 

Date : 19.02.2021 
 

NATURAL RESOURCE MANAGEMENT 

Ground water is water that accumulates underground. It can exist in spaces between 
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and dirt can contain different amounts of water. The saturation zone is the portion of the soil 
and rock that is saturated with water, while the unsaturated zone is the portion of the soil and 

the saturated zone is called the water table. The diagram 

 

When it rains, the water infiltrates the soil and percolates downwards until it reaches 
the water table. Some types of soils allow more water to infiltrate than others. Permeable 
surfaces, such as sand and gravel, allow up to 50 percent of precipitation to enter the soil. 
Rainwater can take years or even decades to reach the water table. Due to the immense 
volume of ground water, once rainwater reaches the water table, it often remains there for an 



extremely long period of time. Some water that is currently
that fell hundreds or thousands of years ago.

Aquifers are underground layers of permeable rock, gravel, sand or clay that water 
can be extracted from. From the above diagram, you can see that different types of rocks and 
soils can hold different amounts of water, depending on the porous areas (or spaces). When 
the spaces are large enough to contain usable quantities of water, it is called an aquifer. Large 
particles, such as coarse sand and gravel, can hold more water than
because the spaces between gravel particles are larger than the spaces between fine sand 
particles. So, we can say that gravel has a greater porosity, or ability to hold water, than clay.

There might be a confining layer of less porous
layer. This is an example of a confined aquifer. In this case, the 
confine the pressure in the porous rock and its water. If a well is drilled into this 
"pressurized" aquifer, the internal
transport water) be enough to push the water up the well and up to the surface without the aid 
of a pump. This type of well is called artesian.

There are two types of aquifers 

(i) Confined and  
(ii) Unconfined. 

Unconfined aquifers are covered by permeable geologic formations (either solid rock 
or unconsolidated sediments) and the upper surface where the rock formations are fully 
saturated is called the water table. These aquifers are also known as water tab
They receive recharge directly from the infiltration of rainfall and surface water.

Confined aquifers are those that are covered (confined) by an impermeable or semi
permeable layer of rock. Confined aquifers are not directly recharged by vert
Confined aquifers need to be connected to an unconfined area through which recharge can 
occur. The confining impermeable layers rarely form a complete barrier to groundwater.
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that fell hundreds or thousands of years ago. 

Aquifers are underground layers of permeable rock, gravel, sand or clay that water 
can be extracted from. From the above diagram, you can see that different types of rocks and 
soils can hold different amounts of water, depending on the porous areas (or spaces). When 
the spaces are large enough to contain usable quantities of water, it is called an aquifer. Large 
particles, such as coarse sand and gravel, can hold more water than fine sand and clay, 
because the spaces between gravel particles are larger than the spaces between fine sand 
particles. So, we can say that gravel has a greater porosity, or ability to hold water, than clay.

There might be a confining layer of less porous rock both above and below the porous 
layer. This is an example of a confined aquifer. In this case, the rocks surrounding the aquifer 

the pressure in the porous rock and its water. If a well is drilled into this 
"pressurized" aquifer, the internal pressure might (depending on the ability of the rock to 
transport water) be enough to push the water up the well and up to the surface without the aid 
of a pump. This type of well is called artesian. 
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Unconfined aquifers are covered by permeable geologic formations (either solid rock 
or unconsolidated sediments) and the upper surface where the rock formations are fully 
saturated is called the water table. These aquifers are also known as water tab
They receive recharge directly from the infiltration of rainfall and surface water.

Confined aquifers are those that are covered (confined) by an impermeable or semi
permeable layer of rock. Confined aquifers are not directly recharged by vert
Confined aquifers need to be connected to an unconfined area through which recharge can 
occur. The confining impermeable layers rarely form a complete barrier to groundwater.
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the spaces are large enough to contain usable quantities of water, it is called an aquifer. Large 
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Unconfined aquifers are covered by permeable geologic formations (either solid rock 
or unconsolidated sediments) and the upper surface where the rock formations are fully 
saturated is called the water table. These aquifers are also known as water table aquifers. 
They receive recharge directly from the infiltration of rainfall and surface water. 

Confined aquifers are those that are covered (confined) by an impermeable or semi-
permeable layer of rock. Confined aquifers are not directly recharged by vertical infiltration. 
Confined aquifers need to be connected to an unconfined area through which recharge can 
occur. The confining impermeable layers rarely form a complete barrier to groundwater. 

 



Sometimes an aquifer pops out the side of a hill as a spring. You can think of a spring 
as a newborn stream. Not many animals live in its water because it doesn't yet contain enough 
oxygen to support much life. Water mites, scuds or "sideswimmers," black fly or caddis fly 
larvae, and occasionally beetles, snails, and salamanders may live in the cold water. 

 

Watershed : 

A watershed is an area of land that drains or “sheds” water into a specific waterbody. 
Every body of water has a watershed. Watersheds drain rainfall and snowmelt into streams 
and rivers. Gravity helps to guide the path that water takes across the landscape. 

 

 

 

Watersheds can vary in size. A watershed for a tiny mountain creek might be as small 
as a few square meters. Some watersheds are enormous and usually encompass many smaller 
ones. The Mississippi River watershed is the biggest watershed in the United States, draining 
more than three million square kilometers of land. 

The extent of the watershed depends on the area and topography of the land. Inland 
watersheds are areas where instream flow drains into discharge points where it either pools in 
lakes and ponds, and evaporation occurs, or it infiltrates the soil and becomes incorporated 
into ground water. Coastal watersheds may include estuaries where rivers and streams flow 
into the oceans and mixing occurs. Again, this water is referred to as freshwater inflows. The 
sources of freshwater inflows begin mostly upstream and include rainfall, river flow, runoff, 
and groundwater.  



As the water flows, it often picks up pollutants, which may have sinister effects on the 
ecology of the watershed and, ultimately, on the reservoir, bay, or ocean where it ends 
up. Watersheds are important as habitats for animals and plants, as a source of drinking and 
recreational water for many communities, and as a source of irrigation water for farms and 
ranches. Thus, the health of the watershed, as reflected in the quality of the water, is 
important to preserve or, if deterioration has occurred, to remediate.  

Extensive agricultural development throughout the Mississippi River watershed has 
led to problems with its water quality. Phosphorus and nitrogen from fertilizers 
feed bacteria and algae along the Gulf Coast. The resulting algal 
blooms deplete oxygen dissolved in the water, preventing marine life from flourishing there. 
So-called “dead zones” like this threaten ecosystems and fishing industries wherever they 
occur. 

 

Marine water  

Marine water is generally composed of about 96.5% pure water and 3.5% percent 
dissolved compounds. Salinity refers to the saltiness of water. The composition of marine 
water varies depending on several factors such as: latitude, depth, erosion, volcanic activity, 
atmospheric activity, biological activity etc. 

The marine biome is an environment characterized by the presence of salt water. The 
marine biome is found in all of Earth's oceans and is the largest biome in the world. The 
average water temperature of the marine biome is 39 degrees Fahrenheit (4 degrees Celsius) 
but can be colder or warmer depending on location. Shallow oceans or those near the equator 
will have a higher temperature than those near the poles. Depth and temperature of the marine 
waters greatly impact all life within the marine biome. 

Marine water is inhabited by a wide variety of organisms that depend on the presence 
of sunlight and nutrients in order to thrive. The availability of sunlight is largely dependent 
on water depth. Sunlight becomes less available as ocean water becomes deeper. Other 
factors that influence light availability include local cloud cover, water turbidity.  

The photic zone refers to water depths of up to approximately 100 meters, where 
sunlight can penetrate and photosynthesis can occur.  

The aphotic zone refers to water depths greater than 100 meters, where light cannot 
penetrate and photosynthesis cannot occur. 

A marine ecosystem is the interaction of the community of marine organisms and 
their environment. Marine ecosystems are characterized by factors such as availability of 
light, food and nutrients. Other factors that affect marine ecosystems include water 
temperature, depth and salinity, as well as local topography. Changes in these conditions can 
change the composition of species that make up the marine community. 



The pelagic zone includes the water and organisms that spend their lives floating or 
swimming in the water. Pelagic organisms include plankton (such as algae, bacteria, 
protozoans and diatoms) that drift in the ocean currents and provide the basis of the marine 
food chain and nekton (such as fish, penguins, squid and whales) that swim and eat the 
plankton and smaller organisms. 

The benthic zone includes the sea floor and the organisms that live there. Benthic 
zones include semi-dry areas such as intertidal zones, coastal marine ecosystems like coral 
reefs, and also deep ocean trenches. Benthic organisms receive nutrients from organic matter 
that falls from the pelagic zone. Benthic plants and plant-like organisms include sea grasses, 
seaweeds and algae. Examples of benthic animals include crabs, corals, shellfish and sea 
stars. 

Marine ecosystems can generally be split into two categories: coastal and open ocean 
habitats. 

The coastal zone is the area where land and water meet and extends to ocean depths 
up to approximately 150 meters and it is also the area where most marine organisms live. 
These waters are shallow enough to allow sunlight to penetrate to the sea floor. This allows 
for photosynthesis to occur, which in turn provides food for fish and other living things. 

The oceanic zone is the area of open ocean that extends beyond the continental shelf, 
where the ocean depth typically is greater than 100 to 200 meters. The depth of the sea floor 
in the oceanic zone can be deeper than 10,000 meters. Most of the marine waters in the 
oceanic zone are too deep, dark, cold and devoid of nutrients to support living things. 

 

 



Esturine water  

 

An estuary is an area where a freshwater river or stream meets the ocean. In estuaries, 
the salty ocean mixes with a freshwater river, resulting in brackish water. Brackish water is 
somewhat salty, but not as salty as the ocean. An estuary may also be called as a bay or 
lagoon. 

Water continually circulates into and out of an estuary. Tides create the largest flow 
of saltwater, while river mouths create the largest flow of freshwater. When dense, salty 
seawater flows into an estuary, it has an estuarine current. Saltwater is heavier than 
freshwater, so estuarine currents sink and move near the bottom of the estuary. 

In estuaries, water level and salinity rise and fall with the tides. These features also 
rise and fall with the seasons. During the rainy season, rivers may flood the estuary with 
freshwater. During the dry season, the outflow from rivers may slow to a trickle. The estuary 
shrinks, and becomes much more saline. 

Some estuaries not located near oceans. These freshwater estuaries are created when a 
river flows into a freshwater lake. Although freshwater estuaries are not brackish, the 
chemical composition of lake and river water is distinct. River water is warmer and 
less dense than lake water. The mixing of the two freshwater systems contributes to lake 
turnover—the mixing of the waters of a lake. Freshwater estuaries are not affected by tides, 
but large bodies of water do experience predictable standing waves.  

The four basic types of estuaries are – 

(i) The salt wedge estuary, 
(ii) The partially mixed (or slightly stratified) estuary,  
(iii)The vertically homogeneous (or vertically mixed) estuary, and  
(iv) The fjord (or highly stratified estuary). 

A salt wedge estuary has minimal mixing, and the salt water forms a wedge, thickest 
at the seaward end, tapering to a very thin layer at the landward limit. The penetration of this 
wedge changes with the flow of the river. The mixing at the boundary between fresh and salt 
water causes the surface layer to entrain salt water. The mouth of the Mississippi River in the 
United States is a classic example. 

In a partially mixed estuary, the vigorous rise and fall of the tide generates strong 
turbulence and causes partial mixing between the fresh water above and the salt water below. 

In a vertically homogeneous estuary the river flow is weak, and the tidal flow is 
strong. Consequently, no stratification occurs, and salt water may even move up the 
river channel. Salinity levels are nearly the same from top to bottom at any given place in 
such estuaries 



Fjord estuaries are a type of estuary created by glaciers. Fjord estuaries occur when 
glaciers carve out a deep, steep valley. Glaciers retreat and the ocean rushes into fill the 
narrow, deep depression. 

 

 

 

Truly estuarine species are those that complete their whole life cycle within the 
transitional waters. Species permanently dwelling there are mostly hardy, stress-tolerant 
species able to handle salinity shifts and high suspended solid levels. Not many species can 
perform well under such conditions. Estuarine ecosystems are thus typically characterised by 
relatively low species diversity comparing to freshwater or full salinity conditions. 
Freshwater species are becoming less abundant with increasing salinity and are gradually 
replaced by marine organisms moving down the estuary with some truly estuarine species 
found at intermediate salinities.  

Estuaries are among the most productive ecosystems in the world. Many animals rely 
on estuaries for food, places to breed, and migration stopovers. The calm waters provide a 
safe area for small fish, shellfish, migrating birds and shore animals. The waters are rich in 
nutrients such as plankton and bacteria. Decomposing plant matter, called detritus, provides 
food for many species. 

The estuarine crocodiles are ideally adapted to the brackish water of river estuaries. 
They can survive equally well in freshwater and saltwater ecosystems and they are the apex 
predator. Estuarine crocodiles do not usually consume producers—sea grasses, seaweeds, 
mushrooms, and plankton in the estuary. However, they do prey on consumers in the 
second trophic level, which rely on these plants and other photosynthetic organisms for food: 
insects, mollusks, birds, and fruit bats. Estuarine crocodiles also prey on consumers at the 
third trophic level, such as boars and snakes. 


