MANMADE WATER SOURCES

Man-made sources of water are reservoirs (or dams) and canals (either for irrigation or
for transport).

Man-made reservoirs, sometimes called artificial lakes (or dam lakes), are important
water sources in many countries. Reservoirs are usually formed by constructing a dam
across a river or by diverting a part of the river flow and storing the water in a reservoir.
Upon completion of the dam, the river pools behind the dam and fills the artificially
created basin. Seasonal changes of runoff and precipitation feed the reservoir. The
stored water can be used for irrigation, drinking water after purification or to produce
energy (hydroelectrical power plant).

Three Gorges Dam (Yangtze River, Hubei, China) Yusufeli Dam (Coruh River, Artvin, Turkey)
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Reservoirs have several effects on the physical, chemical and biological features of the water bodies; both
downstream and upstream direction.
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First, we should briefly explain the zones observed in a reservoir to get an idea on what might be affected
in or around a dam lake. There are 3 longitudunal zones in a reservoir starting from the riverine, transition
and lacustrine zone. There is a gradual difference between those zones mainly based on river flow velocity
and depth.

Gradient changes in reserviors result in three distinct zones:
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Riverine zone

* Narrow, channelized basin

* Relatively high flow

* High susp, solids, turbid, low
light avail, Zp < Zm

* Nutrient supply by advection,
rel, high nutrients

* Light-limited PPR

* Cell losses primarily by
sedimentation

* Organic matter supply pri-
allochthonous, P< R

Transitional zone

» Broader, deeper basin
* Reduced flow

* Reduced susp, solids, less
turbid, light avail, increased

* Adveclive nultrient supply
reduced

* PPR/m? rel, high
» Cell losses by sedimentation
and grazing

* Intermediate

Lacustrine zone

* Broad, deep, lake, like basin

* Little flow

* Rel, clear, light more avail,
al depth, Zp = Zm

* Nutrient supply by intemal
recycling, rel, low nutrients

* Nutrient-limited PPR

* Cell losses primarily by
grazing

+ Organic matter supply
primarily autochthonous, P> R




Impacts of Dams
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A review of the integrated effects of changing climate, land use, and dams on
Mekong river hydrology

A mathod lo consider whether dams mitigate climate change effects on stream
temperatures

Modeling of climate change effects on siream temperatures and fish habitats
below darns and near gr undwater inputs

Hydrological effects of dams and water diversions on rivers of Mediterranean-
climate regions emmples lrum California

CREORIYEICAL RISEARCH LETTERS, VOL 18, Lnssns

The influcnce of large dams on surrounding climate
and precipitation patterns
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Dams and Climate Change

Dams are very vulnerable to climate change. In addition, they can worsen some

WATER CONFLICT: Large dams allow
one group of people to control river flow,
which can increase canfict over water at
a time of growing waler scarcity, and ten-
shons aver dam management as the risk of
extreme floods grows.

depandent on precipdation for
producing energy, Around the world,

HIGH WATER USE: Large
FESGIVOIS evaporale moro
water than natural fvers, and
a hotter climate will increase it
even more. More water evap-
orates from the world's reser-
wvoirs sach year than the total

GREENHOUSE GAS EMISSIONS; Dam |

resanvoirs am & globally significant séurce
ol ong of the most-pajent gases, mathane.
Ressarchers estimate that dam reservors
are responsible for almost a quarter of all

human-caused methane emissions.

dammed basins will expenence
reduced flaws, reducing their energy
L output and sconomic benefits.

WM frequent extreme floods
large '.memmm-:;l il

for targer floods, the result could be serious
salety nsks to people lvng downstream.

HEALTH IMPACTS: Lurge dams can
incrmse some water-bome distases,
sich as malaria. They can have other
health impacts as well, by reducing

| water qualiy and quartity,

= STOPPING SEDIMENT FLOWS: Dams
capiure sediments, which leads 1o a
4 in fartlity/of d farm-
tnds and lofests, and causes drops in
and 1 , thus ing
their ability to provide protection from big
storms.

FOOD SECURITY: Dam
walls stogfish migrabion, and
changes to downsiream flows
can throw off reproduction of
fish and other aguatic apecies.

Physical effects
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Ecological effects
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Sedimentation and loss of energy potential
within 20 years

Dams are built to store water but they

also store the sediment that all rivers — 40 0/0 ’
carry. This sediment builds and e - energy potential
steadily decreases the storage : il o3 -
capacity of the reservoir. Ultimately

all dams fill with sediment and might

be destroyed by natural floods.

sedimentation
in Kalivac reservoir

More sediments, less energy: The Kalivag reservoir would constantly fill up with
sediments, leading to a 2% loss of energy potential each year. After 20 years, the
power plant would lack 409 of its original capacity.
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One of the main impacts of dams is blocking fish migration. To overcome this problem fish gates or fishways (also called
fish ladder) should be constructed on dams.

Fish migrations involve completing a cycle of upstream and downstream movementsin lakes and/or rivers which
depends on the fish species, fish’s life stage, and the type of migration. Generally, downstream migration is a feature of
early life stages, while upstream migration is a feature of adult life. Fish migrate to spawn, to feed, and to seek refuge
from predators or harmful environmental conditions, such as the complete freeze-up of a stream or lake, Fish are often
able to cross natural (e.g. a waterfall) barriers. But man-made (e.g. a dam, weir, or culvert) obstructions block the
stream leading to slowdown or totally stop fish migration.

A fishway is a waterway designed to allow the passage of a single species or a number of different species of fish to past
a particular obstruction. While in most cases fishways are built for adult spawners in some cases migrating juveniles are
the target species. Delays are critical particulalry to adult fish spawning migrations for reproductive success.

Fish passage over dams and weirs or through culverts is an important issue to maintain healthy fish populations. Thus,
well designed and constructed fishways is crucial for fish to continue migrating. Biological requirements such as fish
behaviour, preferences, migration timing and swimming ability determinant for design and construction of fishways.

3/7/2022



There are several fishway designs available mostly involve a lower slope
to enable fish to swim up, a flow of water (based on species
requirements; fish has a natural instinct to swim towards water splash)

and corridors that can be used to take a rest while this energy consuming
travel.

INTRODUCTION TO FISHWAY DESIGN

Chris Katopodis, P.Eng.
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A paranthesis here: shade balls

WHAT EXACTLY ARE

2

SHADE BALLS7JN &

These floating balls are initially created to prevent birds landing on
waterbodies (which include toxic wastes). But in 2008 they were used
in USA to prevent the sunlight to reach water. The main objectives of
dumping the shade balls into reservoirs is preventing the formation of
a carcinogenic chemical, bromate, which forms when naturally
occurring bromine reacts with chlorine (used for disinfection) in the
presence of sunlight. Other environmental benefits include slow
evaporation, prevent algae growth. Although, the main purpose was
different, these balls also reduce the evaporation of the reservoir by
85 to 90 percent during warmer seasons. However, shade balls can
not used in all reservoirs due to their affect on aquatic life.
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Inland waterways or dredged canals to interconnect seas are defined as navigable water bodies. Inland waterways are
usually used for irrigation or naviagiton of small ships.
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