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Irrigation channels; one of the most important effects is related to enormous water consumption for
agricultural purposes. Since lots of water is diverted from the main river channel they lead to a decrease in
natural flow regime. Furthermore, they also create interconnections between rivers which are not naturally
connected; thus, removing barriers and leading to dispersal of any invasive species between basins. Such
irrigation canals are home to many invasive macrophyte and fish species.
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Interlinking or interconnection of rivers by construction of large canals is also carried out in some countries
including India. Although there are several advantages of this interlinking project there are also some
disadvantages.
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River inter linking in India: status, issues, prospects
and implications on aguatic ecosystems and freshwater

Disadvantages:

Deforestation of large areas

Loss of land particularly deltas in river mouths
Alteration of biological composition (both
terrestrial and aquatic); invasive species threat
Alteration of fish migration

Alteration of spawning grounds
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Yeralti Dogalgaz
Depolama Tesisi

Construction of water canals to transfer water from Hirfanh Dam
Lake to Tuz Lake (~40 km long)

dnver-basin water travnsfers and the expansion of oguotic

Imvasive species
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A paranthesis here: Invasive species

An invasive species can be any kind of living organism—an
amphibian, plant, insect, fish, fungus, or even an organism’s seeds or
eggs— which is not native to the ecosystem where it is transported
either unintentionally or voluntarily. Most of them causes harm to
the new habitat and native flora/fauna and even to the economy, or
even human health. Invasive species have a great potential to grow
rapidly, reproduce quickly, and spread aggressively. Many of them
are tolerant to unfavorable conditions. Due to the absence of their
natural predators in the new habitat they compete with native
species and dominate the fauna/flora.

Invasive species does not need to come from another country, any
species which has been translocated to a different basin may also be
invasive.
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100 OF THE WORLD'S
WORST INVASIVE
ALIEN SPECIES

A SELECTION FROM THE GLOBAL
INVASIVE SPECIES DATABASE

Potential effects of aquatic invasive species

Ecological Effects Economic Impacts

Predation Industrial water users

Public Health
Concerns

Cholera risk

Parasitism Nuclear power plants

Paralytic shellfish
poisoning

Competition Other water sports

Harmful algal
blooms

Introduction of Damage to dams
new pathogens

Genetic changes | Fishing

Habitat alterations

Species shifts/loss
of biodiversity




Carassius carassius (Crucian carp)

ra mussels are a destructive species that can
‘cause environmental ad* economic damage.

THE MUSSELS CAN:
I Posean ecologicalthreat W Leavesharp shells
to aquatic life along lake shores
§ Damage boat hulls and I Threaten a city’s water

plug water systems in supply by clogging
boat motors pipes

Eichhornia crassipes (Water hyacinth)

Impacts

*Byssal threads secrete a powerful glue, enabling the mussels to form
dense colonies on rocks, metal, plastic, concrete, pipes, ropes, boats,
motors and practically any other submerged object.

On golf bail On remains of beer can

An example: Effects of an invasive species: Dreissena polymorpha (Zebra mussel)
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The Suez Canal (1869) is a connecting the Mediterranean Sea to the
Indian Ocean via the Red Sea. It enables a shorter route for shipping between Europe and
Asia, effectively allowing for passage from the North Atlantic to the Indian Ocean without
having to circumnavigate the African continent. The waterway is vital for international trade.

A

Besides it is benefits to the international trade between countries the channel provides a highway for more
than meets the eye. Since its construction (1869), over 400 alien species (in some sources 500) have spread
from the Red Sea to the Mediterranean, and are building strongholds in the sea’s eastern margins. Some of
these species are fundamentally altering Mediterranean ecosystems.
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Richness (number of species in a 10 x 10 km grid) of marine alien species introduced in the
Mediterranean Sea through the Suez Canal (Lessepsian immigrants).
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Endemic fish and invertebrates
s High : 387

L CRY

Richness (number of species in a 10 x 10 km grid) of fish and invertebrates in the Mediterranean
Sea. Indicating the loss of native fauna in Med. Sea after Suez Canal built.

The species migrating from Red Sea to the Mediterrenean Sea are called as Lessepsian immigrants. They are named
after Ferdinand de Lesseps, the French engineer for the construciton of the Suez Canal. Sometimes these marine
species are also called Lessepsian species. The movement of those species is called Lessepsian immigration

Selected Species
AL: antiLesseps
LM: Lessepsian

Migration
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Most of the Lessepsian immigrants are invasive for Meditarranean Sea. Many of them are
dangerous for human consumption or their fin rays are poisonous.
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Another interbasin water transfer and related problems arise from the ballast water discharge of

ships. Ballast water may be taken onboard by ships for stability and can contain thousands of
marine microorganism, plants and animals, which are then carried across the globe. Untreated
ballast water released at the ship’s destination may potentially introduce a new invasive

species.

consequences for the local ecosystem.

Wh\_.r ballast water anyway?
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To stabilize the unloaded cargo-ship

But discharging ballast water means
discharging the contained organisms
which are new to this environment
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Hundreds of such invasions have already taken place, sometimes with devastating

Ballast tanks full
during voyage

Loading
Ballast water
at source port

Ballast tanks empty

= p ballast water during voyage

at destination port

Untreated ballast water: 5§ invasive species causing marine
disruption
The untreated ballast water has a negative impact on the marine species and
marine environment, often resulting to the increase of the non-native organisms,
disrupting the food chain, interfering with infrastructure by incapacitating power
plants, disrupting water supply, and spreading deadly diseases

t2ail, Trew irvasive apecien that have been sean dirupting manne srvirenments
wru:

#1 Northern Pacific ses 1ar (Asteriss smurensis)

gl 2d 13 .
2 Chgdara (Wibeis chaberal

#3 Zabr s mannel | Drevisena polymarpha;

#4 Comb prlly [ Minsmeopass basdys|

#4 uropean green crab (Carcinus masna)



L]
Rapana venosa

Marine plants, animals and microbes are being carrled around the world attached to the hulls of ships and In ships' ballast water.
When discharged into new environ ments, they may become invaders and seriously distupt the native ecology and economy.
Introduced pathogens may cause diseases and death in humans.
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EXOTIC SPECIES
VERSUS
INVASIVE SPECIES
{ An invasive species refers o

an exotic s whose

DO NOT CONFUSE inrocucion cave
is i environmental and economic
outside of its native range harm to the ecosystem

EXOT'C AND R ) R R R R N R R R R R RNy
INVASIVE SPECIES Not harmful to ecosystems

May require a lot of
resources for the growth
high disper

Exotic—organisms that have been introduced by human
activi[y into an ecosystem whereﬂiey,arc not native, May consist of natural Do not consist of natural
competitors or enemies competitors or enemies
Invasive species—exotic that spreads naturally into 000
natural or semi-natural habitat, SAHANE S LYo Do not have an effect on May completely replace
change in the habitat and how it functions native species native species

River Channelization

Sometimes natural rivers are also channelized where the river is restricted to the main
channel and is disconnected from the surrounding riparian zone.
River channelization involves modification, for the purposes of flood control, drainage,
navigation, and prevention of erosion. Direct channelization including straightening led to
the modification of lowland rivers.

Straightening the Channel

* Shortens the river and gets the water away faster.

'Natural River "Channelized River
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Channelization has many advantages such as making the stream more suitable for navigation by larger vessels. Another is
to restrict water to a certain area enabling suounding areas to be used as agricultural areas. It also enables flood control,
with a sufficiently large and deep channel. Reduces natural erosion of topsoil which is normaly washed away by flow.

On the other hand it has lots of several disadvantages including loss of wetlands and alteration of riparian vegetation. To
straighten a river leads to an increase in flow velocity thus reducing retention time of water in the river bed. Such a
situation will alter the biodiversity. In addition, studies have shown that stream channelization results in declines of river
fish populations. This loss of fish diversity and abundance is thought to occur because of reduction in habitat,
elimination of riffles and pools, greater fluctuation of stream levels and water temperature, and shifting substrates.

THE IMPACT OF RIVER CHANNELIZATION
IV THE ECOLOGICAL EFFECTS OF CHANNELIZATION

M. P. BROOKER

CHANNELIZATION IS the group of engincering practices used to control
flooding. drain wetlands, improve river channels for navigation, control stream-bank
erosion and improve river alignment (Brookes, 1981). In England and Wales the
principal needs are related to navigation—usually requiring wider and deeper
channels—and land drainage, which is facilitated by an increase in the bed gradient of
the charinel dnd a reduction in the rétentioh G ol witer in thie resch, usuilly schieved
by striightening and shonéning the chanhel. Clearly Such activities are likely 1o have
major ecological consequences for the aquatic biota in the river channel, and they can
aho substantially damage those wildlife resources associated with the linear terrestrial
habitat. Despite the importance of the wildlife resources of rivers and their environs
and the itensity of channclization in the UK (Brookes, 1981), there are few published
studics of the ecological effects of channelization, although several workers
acknowledge the hikely impact of such activities (Haslam, 1973, 1978; George, 1975)
Swabes (1982a) has reviewed the environmental effects of river channel engineering
works, particularly the impact on fish habitat and ecology: this paper seeks to identify
the principal effects of channelization on a varety of wildlife resources dependent upon
in-stream and bankside habitats (Fig. 4)

Channelized Kissimmee River:

“Controlled flooding well
*Drained 60% of wetlands
*Disturbed hydrologic cycle
*Lowered plant diver:
+Lowered fish and wale

diversity
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HOW RIVERS WORK

River channelization also decreases habitat diversity in rivers
which include riffles and pools consequently.
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