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Q. Water resource and water conservation strategies

1. Introduction:

Water is the elixir of life. It is a finite resource essential for all ecological and anthropogenic
activities—from sustaining ecosystems and agriculture to driving industries and fulfilling
domestic needs. Despite about 71% of the Earth's surface being covered in water, only
~2.5% is freshwater, and of that, only about 0.3% is readily accessible in surface water
bodies and shallow aquifers.

This stark disparity, combined with a growing population, pollution, and climate change,
makes the study of water resources and conservation not just important, but critical for
sustainable development.

2. Types of Water Resources

Water resources can be broadly classified into two categories:

A. Surface Water
Definition: Water that collects on the surface of the Earth.
Sources:

a) Rivers and Streams: Major sources for irrigation, hydropower, and domestic use.
b) Lakes and Ponds: Natural or man-made reservoirs that store water.

c) Reservoirs: Artificial lakes created by dams for water storage and management.
d) Wetlands: Crucial for groundwater recharge, flood control, and biodiversity.

Key Characteristics: Easily accessible, vulnerable to pollution and evaporation, directly
influenced by rainfall.

B. Groundwater

Definition: Water that is stored in porous rock formations underground known as aquifers.
Sources:
a) Unconfined Aquifers: Recharged directly from the surface.
b) Confined Aquifers: Sandwiched between impermeable layers, recharged slowly in
specific areas.

Key Characteristics: A vast reservoir, generally cleaner due to natural filtration, but
susceptible to over-exploitation (leading to falling water tables) and pollution from surface
activities (like industrial waste or agricultural fertilizers).

3. The Global Water Crisis: Key Challenges
a) Physical Scarcity: When water resources are inadequate to meet the demands of a
region. Common in arid and semi-arid areas.
b) Economic Scarcity: When water resources are available but lack of infrastructure,
capital, or technology prevents access. Common in developing regions.



c)

d)
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Pollution and Quality Degradation: Contamination from industrial discharge,
agricultural runoff (pesticides, fertilizers), and untreated sewage renders water unfit
for use.

Over-exploitation of Groundwater: Excessive withdrawal for irrigation and industry
leads to falling water tables, land subsidence, and saltwater intrusion in coastal areas.
Climate Change Impact: Alters precipitation patterns, increases the frequency of
droughts and floods, and accelerates glacial melt, disrupting traditional water
availability.

4. Principles of Water Conservation

Water conservation refers to the strategies and activities to manage fresh water as a

sustainable resource, protect the water environment, and meet current and future human

demand. The core principles are:

a)
b)
c)
d)

Increase Supply: Through harvesting and storage.

Reduce Demand: Through efficiency and behavioral change.

Protect Quality: Preventing pollution to keep existing resources usable.
Reuse and Recycle: Using water multiple times for different purposes.

5. Water Conservation Strategies: A Detailed Look
A. Agricultural Sector (The Largest Consumer of Water)

a)

b)

f)

Drip Irrigation: Delivers water directly to the root zone of plants, minimizing
evaporation and runoff. It can save 30-70% water compared to flood irrigation.
Sprinkler Irrigation: Mimics rainfall and is more efficient than traditional flood
methods.

Laser Land Leveling: Ensures a flat field, allowing for uniform distribution of water.
Crop Selection: Growing less water-intensive (drought-resistant) crops suited to the
local climate.

Soil Moisture Conservation: Using mulches and practicing conservation tillage to
reduce evaporation from soil.

Scheduled Irrigation: Using weather data and soil moisture sensors to irrigate only
when necessary.

B. Domestic/Urban Sector

Water-Efficient Fixtures:

a)
b)

Low-flow showerheads and faucet aerators.
Dual-flush toilets and waterless urinals.

Leak Detection and Repair: A single dripping tap can waste thousands of liters per year.

Behavioral Changes:

a)

Taking shorter showers.

b) Turning off the tap while brushing teeth or soaping dishes.
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¢) Running washing machines and dishwashers only with full loads.

Rainwater Harvesting (RWH):

a) Roof-top RWH: Collecting rainwater from roofs and storing it in tanks for non-potable
uses like gardening, flushing, and washing.

b) Surface Runoff Harvesting: Capturing rainwater in ponds, trenches, and check dams
to recharge groundwater.

c) Greywater Recycling: Treating and reusing water from baths, sinks, and laundry for
toilet flushing or garden irrigation. This significantly reduces the demand for fresh
water.

C. Industrial Sector

a) Water Audits: Identifying where and how much water is used to find saving
opportunities.

b) Cooling Water Recirculation: Using cooling towers to recycle water used for cooling
processes, reducing consumption by over 95%.

c) Wastewater Treatment and Reuse: Treating industrial effluent to a standard where it
can be reused within the industry (e.g., for cooling or cleaning).

d) Dry Manufacturing Processes: Adopting technologies that require little to no water.

D. Policy and Governance Strategies

a) Pricing and Metering: Implementing volumetric water pricing encourages
conservation.

b) Water Sensitive Urban Design (WSUD): An urban planning approach that integrates
the water cycle into city design, using green roofs, permeable pavements, and
constructed wetlands.

c) Public Awareness Campaigns: Educating citizens about the importance of water
conservation.

d) Regulations: Laws to prevent pollution and regulate groundwater extraction.

7. Conclusion

Water is not merely a resource; it is the foundation of our survival, economy, and
environment. The challenges are significant, but so are the solutions. A multi-pronged
approach combining traditional wisdom with modern technology, robust policy, and active
citizen participation is the key to ensuring water security.



