www.ijcbs.org
IJCBS RESEARCH PAPER VOL. 2 [ISSUE 8] NOVEMBER, 2015

ISSN: - 2349–2724

THE ANALYSIS OF ECOLOGICAL & ENVIRONMENTAL
DISASTER: THE PROJECT FOR REMODELLING OF THE
CHOTIARI WATER RESERVOIR AT THE THRESHOLD OF
THE THAR DESERT OF SINDH
----------------------------------------------Bashir Ahmed Abbasi
Assistant Professor
Govt: College of Science
Karachi – Sindh – Pakistan
Cell: +92-03002594266
Email: bashir0007@yahoo.com

-----------------------------------------------Abstract: Government of Pakistan initiated the project of remodeling the Chotiari Water
Reservoir for increasing its existing capacity of water storage. The project aims at to
conserve the saline water for agricultural purposes to be stored at the proposed site and
will be used for agricultural activities at district Umerkot Sindh. The water reservoir
consists of 60 large and small lakes, Makhi forests, and agricultural land. Forests and lakes
have specific biodiversity such as; Hog Deer, Black Bear, Wild Rabbit and other birds
species, while lakes have crocodiles, migratory birds, and several commercial and
noncommercial fish species. The excavation for depth raised many question about habitats
of these species and put these species in danger, due to removal of nesting, small island,
interwoven water courses, moreover, water turbidity, chemical, temperature change might
have severe effects upon the biodiversity. The removal of solid bed left lakes porous, with
greater degree of seepage of water in hot and arid climate. Reservoir kept open from the
active sand dunes side, it quite clear sand dunes further encroach inside the water
reservoir to enhance erosion, which might led to silting and deposition inside the water
reservoir. Keeping in view the scenario this remodeling of reservoir would turn into
ecological and environmental disaster in future in the Thar Desert of district Sanghar
Sindh.
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1. Introduction.
The Chotiari Water Reservoir is
located in the East of Tehsil (SubDivision) of Sanghar District of Sindh. The
water reservoir is located on the low lying
area of the region, and on the verge of
Thar Desert of Sindh. The physical

location shows distinct marks and
demarcates the specific soil topography of
the land at the junction of desert and
barrage irrigated land of the district.
Chotiari Water Reservoir contains many
lakes, woodlands, animal & birds’
sanctuaries and several deep water
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bodies for the growth and development of
smaller vertebrates, invertebrates and
creeping animals, and plants in the lakes.
Along with the three sides of the lakes
and water reservoir the agriculture land
is available for the local agro-community
being lined up with the barrage irrigation
system of the region. Remaining outer
(Eastern) edge of the water reservoir is
opened, dangerous, and constantly
threatens the water reservoir, due to
located in the active Sand Dune Erosion
area. This eastern open side of the
reservoir is threatening, due to erosion
and low lying area potential for being
constant deposition of the sand has
alarmed the future of this water reservoir
on one hand, and ecological disaster on
the other hand. Principally, the design
fault might have developed by the
engineering department; it looks as if the
design activities carried out of the
obligation without any environmentalist
or an ecologist, who might have suggested
these
people
the
relevancy
of
constructing or expending a pre-existing
water reservoir.
2. Study Area.
Chotiari Water Reservoir designed to
enhance the storage capacity of water
especially in the flooding conditions in
River Indus. It has been suggested by the
WAPDA (water and Power Development
Authority). This engineering project
designed to increase reservoir capacity of
water 0.71 MAF water.
3. Research Methodology.
Research Methodology is based on the
collection of ground data through site
inspection, published research work, and
Google earth land set for aerial
photography to assess the land
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topography. The features of current state
of land structure, special elements allied
to land topography around the Chotiari
Water Reservoir at Khipro, district
Sanghar Sindh.
4. Discussion.
The government of Pakistan in
collaboration with the World Bank
initiated a programme to remove
unwanted water / saline water from
agricultural lands of central Indus basin
irrigation system. Due to certain
difficulties the programme of unwanted
water removal went into back burner for
than two decades. The issue remained
unresolved government started in 1980s,
under the proposed plan Left Bank Outfall
Drainage (LBOD) scheme was initiated to
remove this water, it was designed to
collect water on the left bank of river
Indus from Sukkur to the tail end of river
Indus to provide drainage to 1.27 million
acres to three districts (Nawab Shah,
Sanghar, and Mirpur Khas) of Sindh
Province (world Bank, 1984). The final
destination was made through the
remodeling of Nara Canal ends at the
Chotiari Water Reservoir.
4.1 The Physical location of Chotiari
Water Reservoir.
The physical location of Chotiari Water is
15 – 20 Km in the North East of Sanghar
District, and Eastern side of White Sandy
Desert, (Locally known as Achhro Thar).
The reservoir spreads over 1800 Hectors
and its covering area is about 30 km, in
desert of District Sanghar. The Reservoir
was dug at the depression, designed soil
made stone pitched wall against the
agricultural land site, remaining three
sides kept open in the face off active sand
dune site and connected with Lower Nara
Canal for water storage. (EIA – 1998).
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Fig No: 1. showing streaks of sand erosion inside
the water reservoir.

4.2 The Biodiversity of Chotiari Water
Reservoir.
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Fig No: 2. The growth of Typha Augustata
inside the reservoir.

The water reservoir consists of small and
large 60 lakes, with varying depth. The open
space water of lakes about 4000 hectors, with
seasonal variations up to 18,210 hectors
about 87.5 Foot Elevation Counters (FEC)
that is the maximum storage capacity of the
reservoir. The water reservoir being filled
with Ranto distributary, off Nara canal on the
left bank from Sukkur. The lakes form natural
structure of habitats for various mammals,
(Vertebrate and Invertebrates) birds , fishes,
and smaller creatures in the reservoir. (wwf.
Pakistan. 2008). A greater quantity of Typha
Augustata provides greenery and shelter to
birds, fishes and mammals in extreme heat or
cold environmental conditions. (Project EIA.
1998).
S

Biodiversity

No – Species

1.
2.
3.

Large Mammals
Small Mammals
Birds

14 Species.
19 Species.
109 species.

4. Reptiles & Amphibians
58 Species.
5. Freshwater Fish
53 Species.
Table No: 01. Showing Biodiversity of the Water
Reservoir.Sources: WWF. Pakistan (2008).

Fig No:3. The Aerial view of the Makhi forest of the
Chotiari Water Reservoir.

4.3 Remodeling and Reservations.
The goal of sustainable developing is to
utilize natural resources tenaciously,
target oriented development for long run
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with minimum waste of resources. None
would have objection to store and
reutilize the saline water for agricultural
purposes. The major objections against
the remodeling are given below.
5. Results.
Reservoir faces acute situation for its
protection and sustaining the water
supply for the agricultural activities in the
proposed
project
of
remodeling.
Remodeling could be done but it should
be judicious and applicable otherwise, it
could
turn
into
ecological
and
environmental disaster. The region is
always in the danger, due to constant
encroachment of sand dunes on more
than 100 km area from the upper apex of
the reservoir even much below the
proposed site.
English Name
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programme would keep the project
into constant jeopardy.
2. Length of Threatening Area.
The length of active eroding area
against the water reservoir is about
100 Kilometers, before enlarging /
remodeling water reservoir think
twice about the sand encroachment,
such silting and deposition of sand
into water reservoir.

Zoological Name.

Hog Dear
Axis Porcinus
Fishing Cat
Prionailurus Viverrinus
Chinkara
Gazella Bennettii
S. Coated Otter.
Lutrogale Perspicillata
Marbled Teal
Marmaronetta Angustirostris
Fish Eagle
Haliaeetus Leucoryphus
Marsh Crocodile
Crocodylus Palustris
Tab No: 2. Endangered Species. Survey conducted
by Zoological Survey of Pakistan. 1997.

5.1 Ecological, Environmental and
Geographical, Reservations against
the Water Reservoir.
1. Location of Site on Active Sand
dunes Erosion.
The located site is already in the active
eroding zone, it could be seen even
from the satellitic image of the area,
where active sand dune formation and
erosion and deposition is constant and
continuous process. In such a
situation to remodel or enhancement

Fig No:4. Showing active sand dunal activity in
atleast 100 km, in the east of the water reservoir.

3. Threatening Side Remained Open
for Silting and Deposition.
Less dangerous three sites were
protected with soil dykes to sustain
about 30 feet above the ground level.
While vulnerable site remained open
for sand deposition / silting of the
water reservoir.
4. Increasing Water Table reduces
pocket sized cropland.
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sized cropland and vegetation
development, supported for two
factors, 1. To sustain the rural
economy, 2. To sustain the ecological
improvement. Due to constantly
increasing water table water logging,
salinity worst affected by about 14
villages, agricultural activities through
solar power generation supported the
local people by wwf Pakistan,
reported by Abdul Majeed Mangrio,
published in Daily Dawn 12. Nov.
2009.
Current
Water
Capacity of Lakes

After Extension Water
Capacity of Lakes.

Open water area 4000
hectors.

2.5 times more water
than existing capacity.

Seasonal Variation of
surface area 18210
hectors.

0.71 Million acre feet
(MAF). 60,700 hector
irrigation capacity.
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5. No Measures taken to contain the
Sand Movement towards Water
Reservoir.
The
must
be
environmental
management against the growing sand
dune migration towards the water
reservoir, it seems that the current
environmental changes may boast the
process of erosion in coming decades
even up to barrage irrigation system
of fertile lands of Indus basin on the
left bank.

Tab: No. 3. Project EIA 1998.

Fig No: 6. Active Sand Dune Erosion up to 100
Km.

Fig No: 5. Measures applied to break the sand
erosion against the water reservoir.

6. Gradually
increasing
Sand
Deposition into fertile Land.
Being active sand dunes are gradually
and systematically penetrating into
fertile lands. It looks as if the WAPDA
commissioned Environmental Impact
Assessment did not meet the
international standards regarding the
remodeling of the water reservoir.
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even more difficult to protect water
reservoir.

Fig No: 7. Silting, & sand erosion in the water
reservoir.

Fig No: 8. Water Table Rising marks up to 50
Km.

7. The Issue Evaporation & Seepage of
the Reservoir.
Deteriorating
environmental
conditions might be even more in
coming decades, due to heat and
molecular movement sand dunes
towards the low lying area further
speed up the sand dune shifting
towards the reservoir, it would be

8. Proposed Site would turn into
Ecological Disaster.
The proposed site contains forests
conservation sites, many lakes,
migratory bird’s sanctuaries, various
types of fishes and local crocodile
species. Remodeling naturally affect
the habitats. The impacts of
remodeling and engineering work
have worst affect two endangered
species of 1. Hog Deer, 2, Crocodile
community in lakes, and at Makhi
Forests. This trend might aggravate
the ecological performance on greater
degree. The effects have been
observed
in
fish
production,
vegetables, and cropland cultivation
among
the
local
communities
dependent upon the lakes. Removal of
trees, and storage of saline brackish
water, albeit it was decided earlier,
water discharge towards the lakes
would in time of flood in Indus River,
or may be supplied through off time
crop season from the Indus River.
9. Discharging
the
chemically
Contaminated Water into Water
Reservoir.
Punjab government and chemical
industry of Punjab is already engaged
to discharge contaminated water into
River Indus since many decades. The
Manchhar Lake contamination and
other canals are due to release of
contaminated water has already
devastated the water table of Sindh
province. They need an isolated place
to dump regularly discharged water,
rather than to treat water before of
releasing it.
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10. Ecological effects of
Remodeling Activities.
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current

Currently 25% remodeling work
carried out since 2007, it has severe
and drastic effects on the quality and
quantity of water, due to removal of
inter lakes islands. The turbidity of
water increased, removed habitats,
reduced number of migratory birds,
removal grasses from the lake beds,
change surface water temperature has
highly affected ecological, physical,
and mineralogical standards of water.
6. Conclusion.
Chotiari Water Reservoir remodeling is
located into active sand dunes erosion
area of the The Thar Desert region of
District Sanghar. The degree of erosion
and deposition is highest in the whole
Thar Desert region. The direction of
erosion and sand deposition is being
towards the Chotiari Water Reservoir.
Chotiari Water Reservoir is located in the
in deep natural depression of the land. It
somehow
suits
certain
level
environmental
conservation;
unfortunately, the location is not suitable
to remodel it for increased water
capacity. Federal government requires
deep depressions to accumulate Punjab’s
Industrial Waste, as it has already
destroyed the main Fresh Water Lake
(The Manchhar) Lake in Dadu districts.
Thus federal government needs an
alternative against the Manchhar Lake, to
relocate the industrial waste through
LBOD Drainage
scheme
in
this
ecologically diverse fresh water being
contaminated with chemical, saline, and
brackish water deposition legally and for
permanent based solution at this
reservoir.

Fig No: 9. Height of sand dune about 132 feet at 30
km in the east of water reservoir.

Fig No: 10. Height of water reservoir 77 feet
against sand dune area.

Another argument is being supported
against the Chotiari Water Reservoir by
several hydrologists that’s, its deliberate
attempt against the downstream water
release in the Indus Delta, which is
already turned into a huge ecological and
environmental disaster, where already
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hundreds of thousands acres of fertile
land has been inundated by the Sea, due
to lack of agreed downstream water flow
release in the Indus Delta region, which
supports millions of acres of Mangrove
Forests and works as fish hatcheries
alongside the coastal belt of Sindh.

lakes. It’s due to partial or complete
destruction of natural habitats existed
earlier in the lakes and forests of the
reservoir. In addition to that physical,
chemical, temperature
and water
turbidity has severe consequences against
the biodiversity of the water reservoir.

Impacts
of Expected Nature of
Remodeling of the Effects on the Lakes
water Reservoir.
Ecosystem.
Active Sand Dunes
Erosion, Deposition
Excavation. 1
Soil Percolation
Excavation. 2
Removal of Habitat
Excavation. 3
Lakes Bed Removal
Excavation. 4
Internal Seepage
Excavation. 5
Change in Biodiversity
Tab No: 00. Sand Dunes activity & excavation
Impacts & Effects on Water Reservoir.

Habitat Management requires proper
attention in any developmental or
remodeling of preexisting project, either
its forest or a lake. Principally, habitats
play pivotal role in keeping biodiversity
of a specific ecological site in any
environmental conditions. Destruction of
habitat means death of organism, due to
external threats to any organism. Thus
component part of a habitat must be kept
in mind; unfortunately these conditions
were ignored in the Chotiari Water
Reservoir development project.

Fig No: 11. Indus Delta Region showing sea
encroachment on the land in red.

Deep excavation for the increasing water
holding capacity of water reservoir would
severely affect the conservation forests
along the lakes of Chotiari water
reservoir, such as; Hog Deer, Crocodiles,
migratory birds of various species,
commercial & non-commercial fish
species and some local mammals of the

Fig No: 12. Habitat Management Structures
Patterns involved in greater environmental
sustainability of a lake or forest.

Water seepage and evaporation in
presence of erosion, silting, hot and arid
weather conditions, and project lacks
provisions and measures to sustain the
water reservoir for long period of time.
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Following Factors are responsible for
future destruction of ecological and
environmental conditions of the region,
which
might
affect
the
overall
performance of the water reservoir.
1. Persistently
increasing
regional
temperature, this is already in action,
due to ongoing process of global
warming.
2. Enhancement of drought conditions.
3. Drought conditions further erodes the
soils, eroded has multiple sizes of
eroding soil particles to support dust
storms, that is common phenomenon
in summer season in dry weather
conditions.
4. The triple effect of temperature,
drought,
and
erosion,
would
deteriorate
the
environmental
conditions from bad to worse.
5. Consistent dry weather increases the
dust storms, which further destabilize
the
ecology,
biodiversity,
and
environment of the water reservoir.
6. The process of evaporation would
increase and climatic conditions
would be further unsustainable to
maintain the regional and particularly
internal and external environment of
the reservoir.
It would be in the interest of the water
reservoir to keep it in the current domain;
further excavation would destroy its
ecological
and
environmental
performance ability on the large scale. In
addition to that, take necessary measures
encroaching sand dunes which has severe
hampers its recharge with water on the
given parameters of remodeling. The
Central Indus Basin is being warming
year by year, its due primarily on two
counts
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1. The existing arid environmental
conditions on right bank of River
Indus, The Central Indus Basin, from
Khirthar mountain Range.
2. The same situation exists on the left
bank of the River Indus from the
Desert of Thar, which exists on the
east of the Central Fertile Indus Basin.
3. Both flanks have somehow similar
temperature
trends,
drought
conditions, level of precipitation, and
ability to warm up the central Indus
Basin in the summer season.
4. The central Indus Basin, The khirthar
Mountain Range, and The Thar Desert
are forming parallel structure with
the Central fertile Indus Basin from
upper to lower Sindh’s Physical
Geography.
5. This project could be made as an
alternative, with zero ecological or
environmental disasters, somewhere
in the South of the current site, where
there is no ecological or biodiversity
sites to be affected.
6. The location is sound with no active
sand dunes, project would support
fresh water availability programme in
major population center “The Mithi
District”.
7. In Mithi District there several
township schemes with a vast
network of villages and nearby to
coastal belt of Sindh could turn into
the economic zone, recreational sites,
and coastal development regions.
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The next paper shall address the
alternative site location and its
economic advantages.
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