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Abstract

Baropal wetland is situated near to the Baropal village, Pilibanga tehsil of Hanumangarh District in Rajasthan state (29°
22’ 10” North, 74° 05> 48” East) and comes under the Ghaggar river floodplain. Baropal wetland is a recently and
naturally originated water body, presumably recharged by the seepage water of Ghaggar river and Indira Gandhi Canal
Project (IGNP). It is a real example of rapid succession and species aggregation in the barren land and has been
established as a rich biodiversity amphitheatre within the semi-desert region. The vegetation cover of Baropal wetland
stretch has changed into Xerophytic to Mesophytic and Hydrophytic. As, it has established enormous plant and animal
communities in a short period, in the present picture, the plant communities of Baropal wetland are much productive to
support enough food and habitat to a variety of organisms. Unfortunately, Baropal wetland has not received any
ecological attention despite being a water body and always ignored due to the inadequacy in the number of the well-
established local researchers. Its beauty has always been superimposed by the fascinating archaeological sites which are

present in the same locality (Ghaggar floodplain) and by the Ghaggar and Saraswati debate.
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Introduction

Wetlands are very significant entities for the
ecological services and ecosystem health. Since
wetlands are very productive areas, therefore, they
serve large and diverse communities of plants and
animals (Keddy, 2010). The origin of a wetland is
the outcome of unusual geological activities and
natural forces. In the inland region, usually,
wetlands come to existence through an alteration in
the drainage pattern of a river system by
developmental activities or sediment
deposition/erosion in river floodplains by the
natural activities (Tiner, 2016). The origin of
Baropal wetland is the live example of alteration in
the drainage pattern of a river system. Three
decades earlier, it came to the existence in the
Ghaggar river floodplain through considerable
modification in land use pattern (Moharana, 2012).
After the origin, this riparian wetland has changed
the topography of the local area and proved itself an
ecologically significant site. On the other side, the
adjoining area of Baropal wetland is also
engrossing due to and presence of the Indus Valley
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Civilisation patches in the floodplain area of
Ghaggar river (Thapar, 1975; Mamatamayee,
1991). The paper is attempting to cover the
geological and ecological aspects of the Baropal
wetland and its adjoining area. The connection
among Baropal wetland, Ghaggar river and Indira
Gandhi Canal Project (IGNP) is much obvious to
demystify the origin of Baropal Wetland.

Baropal Wetland

Baropal wetland is situated near to the Baropal
village, Pilibanga tehsil of Hanumangarh District in
Rajasthan state (29° 22° 10” North, 74° 05’ 48”
East) and comes under the Ghaggar river
floodplain. Baropal wetland is a recently and
naturally originated water body, presumably
recharged by the seepage water of Ghaggar river
and Indira Gandhi Canal Project (IGNP). Baropal
wetland is a shallow and brackish water body. Its
average depth falls under 1.5 meter and covers 12
square km total land area. Some small land patches
are also visible under the wetland that are observed
to work as resting sites for birds and insects.
Baropal wetland has relatively open water, well-
defined edges, contains water for the entire season,
and is relatively free from human interference. The
water chemistry analysis confirms the high salinity
and high concentration of alkali metals in the

This work is licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0)



Malhotra and Madan

RAJASTHAN

RN | -l
ey TRy
? '-fﬁ 'i
"dﬂ/ il

A YRR v [
Imagery Date: 4/10/2015° 29°23'43'833NE 74°02'18.38" E

Figure 1. Location and Satellite view of the Baropal Wetland (Source: Google Earth, 2015).
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wetland water (Garg and Soni, 2016). The
precipitated salt can also be seen on the adjacent
vegetational line. It is an ecologically significant
site due to a riparian zone and rich biodiversity.
Climate

The climate of the adjoining area of the Baropal
wetland is semi-arid. Winter remains from
November to March with cold and dry conditions.
Summer remains from April to July with heated
and dry conditions, further which cause frequent
south-west dust storms. The average annual
temperature of the region falls between 24° to 26°C;
the rainfall falls between 250-300 mm, and
humidity tends to remain between 60-65%.
Precisely, precipitation is extremely variable in the
region and sometimes, it suffers from severe
drought (Dwivedi and Sreenivas, 2002). Typically,
maximum rainfall is received during the monsoon
season. The rainy season begins in July and ends by
the mid of September. The weather remains mild
and pleasant during September to October.
Geomorphology

The terrain of the adjoining area of Baropal wetland
is composed of alluvial sandy-loam soil. The study
reveals that it was formed by Quaternary alluvial
overlain, and there is no presence of rocks or gravel
material at the surface (Sinha-Roy et al., 1998;
Ramakrishnan and Vaidyanadhan, 2010). More
correctly, lithologically, it is an alluvial plain of the
Ghagghar river, which has been buried by wind-
blown material at the succeeding stage.
Accordingly, it represents both an aeolian land
system and the fluvial system of Ghaggar riverbed.
The sub-surface of the region contains gypsum and
clay that work as a hydrological barrier therefore,
subsurface  drainage is  extremely  poor.
Topographically, the region denotes sand-dunes
and interdunal depressions with ephemeral
vegetational cover (Dwivedi and Sreenivas, 2002).
Origin

The origin of Baropal wetland is connected
geologically with the Ghaggar river and Indira
Gandhi Canal Project (IGNP). Considering that
Ghaggar river originates from the sub-Himalayan
region of Himachal Pradesh and flows through
Punjab, Haryana and Rajasthan. The present
ephemeral nature of the river allows it to terminate
into the north-western part of Rajasthan and
occasionally it enters into south-eastern Pakistan.
During the monsoon period, the river carries a

massive amount of water and causes the floods into
western parts of Haryana and north-eastern parts of
Rajasthan (Kundu, 2012; Chatterjee and Ray,
2018). The ephemeral nature and shallow riverbed
of Ghaggar river enable it for a wider floodplain,
which can easily be flooded out and become a
cause for disaster in north-western Rajasthan
(Maemoku et al., 2012). The continuous seasonal
flooding in human settlement areas and agricultural
fields demanded to escalate a permanent solution
for this severe natural problem. In 1960 the state
government framed a flood controlling resolution
and initiated a project to dispose-off the floodwater
into the nearby extensive desert area of Suratgarh,
which was an unproductive sand-dune terrain. In
this project, 18 natural interdunal depressions were
selected to drain the floodwater. For that, few
artificial drainage passages were constructed to
interlink the interdunal depressions with each other.
Another side of the project, a Ghaggar Diversion
Canal (GDC) was constructed to transfer the water
from the main river tributary to interdunal
depressions. This architectural reformation has
proved as a working solution of the seasonal flood
problem in north-western Rajasthan. From 1970-
1980, incredibly, these interdunal depressions were
also started to fill by the excess water of IGNP
(Indira Gandhi Canal Project) along with the
seasonal supply of Ghaggar river water. Notably,
the amount of the allocated water in IGNP was
large to consume in the initial years of the project
due to the lack of IGNP distribution system. The
IGNP (Indira Gandhi Canal Project) was executed
to convert 0.15 million hectares of semi-arid and
arid wastelands into croplands of north-western
Rajasthan (Dwivedi and Sreenivas, 2002). Further,
drainage of water into interdunal depressions
developed periodic water reservoirs in the region. It
became the cause of a new upcoming ecological
problem- the origin of the water-logging in nearby
lowlands by seepage water. Water-logging in
lowlands degraded the economically important
agricultural lands of the region. The further
investigation disclosed that the gypsiferous layer of
the region is playing a tangible role in the formation
of water-logging in nearby lowlands. Since sub-
surfaced hard gypsum layers tend to inhibit the
water percolation and promote the water seepage
towards lowlands. Over time, few water-logged
lowlands have been established as stable wetlands.
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Among these wetlands, Baropal wetland appeared
as the largest wetland covering the almost 12
square km area. Interestingly, Baropal wetland is
recharging by the underground seepage channels of
Ghaggar river, interdunal depressions and IGNP-
Suratgarh branch, which is passing through the
lateral side of the Baropal wetland.

Ecological Heterogeneity

Certainly, water-logging has negative socio-
economic impacts (Su et al, 2018). Besides,
Baropal wetland has been established as a rich
biodiversity amphitheatre within the semi-desert
region. That is the real example of rapid succession
and species aggregation in the barren land. Not
surprisingly, upper northern Rajasthan, itself is also
an example of the conversion of the desert to
extensive agriculture lands, which has been
possible by the arrival of Gang Canal, Bhakra
Canal Project and IGNP. It has resulted
improvement in agricultural production, regional
development and modification in the ecology of the
region (Singh, 1995). Due to plenty of water supply
in Baropal wetland stretch, consequently,
ecological succession took place, and vegetation
cover of Baropal wetland stretch changed into
Xerophytic to Mesophytic and Hydrophytic. It has
established enormous  plant and  animal
communities in a short period. In the present
picture, the plant communities of Baropal wetland
are much productive to support enough food and
habitat to a variety of organisms. In comparison to
the entire geographical region, Baropal wetland
carries a great species diversity and ecological
heterogeneity. The availability of water and enough
food supply throughout the year emphatically
attracted few migratory birds. Furthermore, it has
been recorded that Bar-headed Geese and Coots
migrate from the Tibetan Plateau to Baropal
wetlands (Gogi, 2002). The bird community of
Baropal wetland includes the Demoiselle Cranes
(Anthropoides virgo), Bareheaded Geese (Anser
indicus), Spot bill Duck (4nas poecilorhyncha),
Mallard Common Teal (Anas crecca), Common
Pochard Duck (Aythya ferina), Pin Tail Duck (4nas
acute), Shoveller (Anas clypeata), Tufted Duck
(Aythya fuligula), Wigeon (Anas Penelope), Coots,
and different kind of Waders (Gogi, 2002). Besides
the water birds, many fishes, amphibians, insects,
spiders are sharing this small collective habitat.
Through a systematic study, 28 species of spider

belonging to 9 families reported in the Baropal
wetland peripheral area, which is highest in the
entire region (Malhotra et al., 2019). Therefore,
scientific and taxonomical investigations are
required for further floral and faunal studies.
Recognition and eligibility for Protective site

The observations noted by the local villagers and
researchers reveal that the population of the native
and migratory birds has risen in the last few years
due to some reasons. Increase in food resources
within the wetland, distant location, the protection
given by the villagers, and quite less interference of
unusual visitors are the possible reasons that were
identified. One other strong possible reason was
predicted that Baropal wetland is the safest place
for the migratory birds in the pathway of
Afghanistan-Pakistan corridor that is used by the
Siberian crane as a second route for migration
(Mirande and Harris, 2019) or many other
migratory birds. Seeing that annoyance is being
intensified by the terrorist activities in the
Afghanistan-Pakistan corridor, especially in Lake
Ab-i-Istada. So, it has risen the preference for
Baropal wetland and other similar wetlands by the
migratory birds. Since the Baropal wetland is acting
as a haven for the many native and migratory
creatures, the state government should address the
importance of the Baropal wetland for biodiversity
conservation viewpoint.

Archeological Significance

The locality of Baropal wetland comes under the
floodplain of Ghaggar river. In the same locality,
geologists are already working to discover the
relationship between Ghaggar and Saraswati rivers
through the stable isotopic and geomagnetic study
of the Ghaggar riverbed sediments (Sankaran,
1999; Tripathi et al., 2004; Mishra and Mallick,
2008; Maemoku et al, 2012). The Ghaggar
floodplain carries the approximately 1500
archaeological sites, and ASI (Archaeological
Survey of India) believes that this ancient human
settlement is synonymous to the Indus Valley
Civilisation. One fully excavated Kalibangan site,
near to Baropal wetland (approximately 15 km
faraway) has shown temporal and visual similarity
with the Indus Valley Civilisation (Miller, 1985;
Kenoyer, 1991). Therefore, Archaeologists are
working to identify the shape and status of this
ancient human settlement in the Ghaggar floodplain
(Chatterjee and Ray, 2018). Another side,
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Ecologists are working to measure the impact of the
emergence of the IGNP in this region on various
levels ranging from habitat to socio-economic
(Sharma and Gaur, 2005; Rao, 2009; Sivaperuman
and Bagqri, 2009; Roy et al., 2016). Thus, it is an
attractive place for every scientific person.

Conclusion

We reach to a conclusion through meticulous
literature citing and referencing that Baropal
wetland has not received any ecological attention
despite being a water body and always ignored due
to the inadequacy in the number of the well-
established local researchers. Its value has always
been superimposed by the archaeological sites,
which are present in the same locality (Ghaggar
floodplain), and by the Ghaggar and Saraswati
rivers debate. Thereby, a systematic and
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