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Global groundwater resources map , highlighting the
locations of regional aquifers systems
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Groundwater depletion

Indo-gangetic basin

It has been estimated that the
total volume of groundwater is
about 30,000 kms.

About 20 times the combined
annual flow in the Ganges, Indus,
and Brahmaputra (1200 km?3).

However, as estimated,
23% of this is saline and
37% is affected by arsenic.
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Indo-Gangetic Basin mapped from
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Groundwater development in India

GW Resources (Blocks)
Total - 6965

Over-exploited - 1114 (16%)
Critical - 270 (4%)
Semi-critical - 1057 (15%)
Saline - 97 (1%)

Safe - 2427 (64%)

« GW Level decline
« 0-2 m: 42.7%
« 2-4dm: 11.5%
« >4 m 7.2%

* More than 60% of the Assessment
units in Delhi, Punjab, Haryana &
Rajasthan are either OE or Critical

CGWRB 2020
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Groundwater depletion

NASA GRACE satellite-based study -
annual depletion in groundwater resources recorded

Three most groundwater-stressed areas (OECD, 2017)

California Central Valley 2003-2012:
4.8+0.4 km3/year

(Famiglietti et.al., 2011, Chen et.al. 2014)

Northern China Province 2003 -2010:
8.3+1.1 km3/year

(Feng et.al., 2013, Chen et.al. 2014,)

North-western India, 2003- 2012:
20.4:7.1 km3/year

(Chen et.al. 2013).
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Groundwater development in Punjab Q

GW Resources (Blocks)
Total - 150

Over-exploited - 117 (78%)
Critical - 6 (4%)
Semi-critical - 10 (7%)
Safe - 17 (11%)

Saline - 10%

Fresh and good quality groundwater 60%
Amritsar, Fatehgarh Sahib, Nawan Shahr,
Gurdaspur, Ropar, Hoshiarpur, Jalandhar,
Ludhiana and Kapurthala;

Marginal and moderately saline quality 30%
Patiala, Moga, Ferozepur and Mansa

Saline not safe for drinking 10%
Faridkot, Muktsar, Bathinda and Sangrur

CGWRB 2020



PUNJAB STATE

Punjab comprises 1.53% (50,362 sq. km) area of
the country (3,287,263 sq. km)

contributing country’s 19.5% wheat, 11% rice, and
10.3% cotton

Cropping intensity increased(126% to 186% pres.
189%) from 1965-66 to 2004-05 (areas wheat- 216-
756%; rice 895-3307%)

Fertilizer Use/ha 223.46 kg against 90kg national

Rainfall: 300 mm to 1200 mm; average ~680 mm

Groundwater Draft = 35.78 BCM
Groundwater availability = 21.58 BCM
Deficit = 14.20 BCM

% Extraction for irrigation =97%
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Abstract

The groundwater systems of northwest India and central Pakistan are among the most heavily

exploited in the world. However, recent, and well-documented, groundwater depletion has



Aquifer systems o
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- Groundwater
depletion is a major
concern.

India

Punjab, —
- Groundwater used Pakistan

for > 100 years.

- Groundwater level |
change since 19007? Haryana,

India

Indian
Ocean

- 4028 observation
wells from 1900 -
2010

Prel857



150 YEARS OF GROUNDWATER VARIATION
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A CENTURY OF WATER RESOURCE DEVELOPMENT =
: 1970 - 19789
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COMPILATION OF HISTORIC GROUNDWATER DATA
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INFLUENCE OF CANALS AND TUBEWELLS ON DECADAL TREND
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A CENTURY OF ACCUMULATION
« 1900-1960:

—  Rainfall below period mean.

— 125,000 km? of canal area added.

—  Net groundwater accumulation:
(range: 150-450 km?)

= 1960 - 1990:;
—  Rainfall above period mean.
—  Little additional canal area added.
—  Tubewell development began.
—  Groundwater stabilised.
= 1990 -2010:
—  Rainfall below period mean.

—  Groundwater depletion
25-100 km?)
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Shallow aquifer depth recharge sources for groundwater are canal (SW Punjab), river (SW Punjab and near the rivers),
groundwater connectivity (parts of Malwa region) and
precipitation (Doaba, Majha and parts of Malwa)

aquifer depth 200-500 ft, canal

(parts of SW Punjab), river (near the rivers),

groundwater connectivity (parts of Malwa region) and
precipitation (parts of Doaba, Majha and eastern parts of Malwa),



Surface water - groundwater

interaction
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Tritium datin
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In order to classify the groundwater as old,
sub-modern and modern according to the
tritium in groundwater, the observed data
E has been grouped into 4 classes as
>10TU; <20 yr; EC <400uS/cm, recent
groundwater
>5TU; <50 yr; EC = 400-500 uyS/cm modern
2 groundwater,

>1TU; <100yr; EC=500-1000 uS/cm as sub-

modern groundwater and

<1TU; >100 yr or more older than 1000 yr;
; EC => 1000 uS/cm as old groundwater.
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Groundwater quality

Salinity

On the basis of salinity, groundwater of entire Punjab
state has been categorized into 4 classes:

(i) Fresh groundwater (<500 mg/l),

(ii) Moderately fresh groundwater (500-1000 mg/l),

(iii
and

(iv) Saline groundwater (>2000 mg/|)

) Moderately saline groundwater (1000-2000 mg/I),
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The total residing population in Malwa region is 10.82 crore, out
of which mortalities due to cancer cases observed during the five
years were reported as 42, 942.

Similar trend of deaths due to cancer cases was observed in
Majha region in five years were 5790 out of 57.1 lakh residing
population (Kaur and Sharma, 2017).
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Summary

Aquifers are changing since last 150 years
Groundwater is more vulnerable to extraction
Now degradation is becoming greater concern
Aquifer properties and status vary considerable
and need targeted governance

Groundwater - surface water clearly linked - one
resource




specific problems of groundwater

n Punjab India
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Specific Problems Associated

with Groundwater

Kandi (Boulders, pebbles,
cobbles and coarse sand

associated with clays) and
Sirowal formations
(sirowal formations are fine
grained in nature) =the foothills

of Shiwalik range

Punjab

South Western parts of
Punjab

1.Presence of Deep water table
2.Bouldary formations causes
drilling problems

1. Water Logging
2.Presence of saline water in
shallow and deeper levels
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