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Preface

India being a megadiverse country, hosts a wide number of landscapes and ecosystems. A vital component of
GKSaS IINB GKSANI NAGSNAYS ySiig2Nlaz ogKAOK NB Ay (G(KSY
an internationally revered and recognisgder that has been and continues to be a haven for a variety of animals
and birds, making it an extremely important area with regard to biodiversity conservation. A number of
tributaries make up the mighty Ganga River, of which the Ghaghra River éspaso They also provide essential
provisioning and regulating ecosystem services. The Wildlife Institute of India through the Biodiversity
Conservation and Ganga Rejuvenation Project and National Mission for Clean Ganga funded by the Ministry of
Water Resources, River Development and Ganga Rejuvenation has been working towards the conservation of
Ghaghra River, along with all the other tributaries of Ganga River, so as to strengthen concerted efforts for
restoration of its biodiversity value. For a conglecientific assessment of Ghaghra River, robust information

on the diversity, abundance and distribution of aquatic vertebrate fauna of Ghaghra River, their major threats
and the various drivers of these threats causing decline in their populationsabithhis collated in the present

report.

As a part of the National Mission for Clean Ganga (NMCG), in the first phase, detailed biodiversity profiling of

the Ganga River was carried out and subsequently the importance of its tributaries like the GRaghrrén
ddzLIL2 NI AYy3 O0A2RAOGSNBAGE 61 & NBFHEAT SR 2AGK GKAA Ay Y.
Aquatic Species Conservation and Maintenance of Ecosystem Services in the Ganga River Basin for a Clean
DIFy3l & ¢l a Sy dradisSrestoratdn plaiNrlifie Baghra River through the support and
involvement of stakeholders of all the Ghaghra states. The Wildlife Institute of India through the Biodiversity
Conservation and Ganga Rejuvenation Project and this report attemgspile biodiversity of Ghaghra River

through literature review and Rapid Biodiversity Assessment. This report aims to develop a thorough knowledge

base for the priority species of Ghaghra River, aid in biological restoration, and assist policy p&arthers

managers to judiciously use water from the Ghaghra River, in view of the needs of the aquatic species therein.

Ruchi Badola
Syed Ainul Hussain
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EXECUTIVE SUMMARY

Rivers and their floodplains are among the most important natural environments globally. Compared with other
ecosystems, rivers support a disproportionately large number of plant and animeiesp&he concept of
biodiversity, its conservation and restoration are central to maintaining the natural character of rivers.

Rivers are highly valued by humans for providing a wide range of essential goods and services, but the
exploitation of rivers fo fulfilling human needsg, especially since the Industrial Revolutiqrhas led to the
widespread degradation of their natural character, resulting in a loss of habitat characteristics, biodiversity and
other ecosystem services. This means river habitahéof the most threatened habitat types.

Concerted efforts to tackle water pollution linked to industries began as early as the 20th century and have had
considerable success in improving water quality. More recently, the recognition of physical deaesgel by

flow alteration, channelisation, flood embankment construction, dredging and impoundment by weirs or dams
has led river restoration to reverse decades of physical change. Restoration actions aim to restore river
biodiversity and the key ecosysteservices that society depends on such as provision of clean drinking water
and the natural management of flood risk.

Ghaghra is the first trarAsoundary tributary of the Ganga River. The river originates in the Tibetan plateau near
Lake Mansarovar. It threflows in southward direction from Nepal as Karnali River. Moving further southward
across Shivalik hills, it splits into two branches, Girwa on left and Kauralia on rightjaimsreouth of the Indian
border and forms main channel of Ghaghra. The Gheay(Karnali), with its average annual flow of about 2,991
m3/s (105,600 cu ft/s), is the largest tributary of the Ganga River by discharge.

Travelling a distance of about 1080 km in southeast direction, through Uttar Pradesh and Bihar, the Ghaghra
Riverjoins Ganga River at RevelgaBhhapra district of Bihar. Itis home to many charismatic riverine fauna
including: Gangetic river dolphin, gharial, mugger, smemihted otter, freshwater turtles and water
dependent birds. However, the river is subjecttavide range of pressures including physical modification, flow
alteration, point source andiffuse pollution, and sand mining.

Taking all the facts into consideration, a rapid biodiversity assessment was conducted in the Indianside of the
river from Kaéshpuri dam, Bahraich to its confluence with Ganga River at Revelganj, Chhapra during December
and January 2020021. The entire length of Ghaghra River was divided into five stretches, namely Upper
Himalayan zone, Lower Himalayan zone, Upper Middle 2aneer Middle zone, and Lower zone based on the
physical factors. A total length of 44&in of Upper Himalayan Zone lies between the source at Mapchachungo
glaciers to Ghatgaun (confluence of Bheri River) in Nepal. The Lower Himalayan zone extends beatggemGh
(confluence of Bheri River) in Nepal to Kailashpuri Dam near Katarniaghat Wildlife Sanoueamyg a length

of 70km. The present survey stretch falls under Upper Middle zone covering a lengthkiof frém Kailashpuri

Dam to its confluence witlsharda River near Mahsi, Uttar Pradesh, Lower Middle zone cavength of 394

km from Mabhsi to Rapti River confluence near Barhi and the Lower zone with a length kinld@vers the
stretch from Barhi to Ganga confluence at Revelgan;.

The survey wasaonducted with the following objectives:(a) Biodiversity assessment in terms of number of
individuals and size classes of the key aquatic species (b) Evaluation of habitat characteristicsbsunth as
features, shoreline features, water quality, and watexpth (c) Evaluation of anthropogenic activititat
influencethe riverineecosystem.

Boat based direct total count method was used for estimation of encounter rate. To assess water and habitat
features, the survey stretch was divided into 128 equal segmef 5 km each, and habitat variables were
simultaneously recorded for eacdegment. River morphology data such as channel type, bank substratum, and
physical and chemical water parameters namely temperature and depth were recorded at the startinggboints
each segment.

During the study, a total of 338 individuals of dolphins were recorded in the 612 km stretch of the3Ringetic
dolphin sightings occurred throughout the river with an encounter rat®.6#+ 0.08. Two direct sightings of
smoothcoated otter were also recorded during the study. A total of 406 individuals of gharial including nine
adults were recorded with an encounter rate of 0#86L4. All gharial sightings occurred from Kailashpuri Dam,



Bahraich to Tanda, Ambedkar Nagar. A total of 4534 individuals of freshwater turtles belongiaggshura
genus andNilssonia gangeticapecies were recordedrhese sightings were frequently observed till Faizabad,
Uttar Pradesh with an encounter rate 637+ 3.76.

The survey also revealed that abundance and distribution of speciesmasBnum in Lower Middle zone
followed by Upper Middle and Lower zones. Suitable habitat with good presence of riverine islands, adequate
water depth and sandbanks in the@wer Middle zone has resulted in good assemblage of key aquatic species.

Majorissue washe flow alteration at Girija Barrage that causes lateral erosion and erodes nestinmeiteing

riverine islands and sandbanks. A minimum flow should be maintained in the lean and monsoon seasons. Apart
from this, all three zones have various isswés, riverbed farming, sand mining, unsustainable fishing, feral
dogs and open drain thaniensifies in the Lower zone due to high dependency of local community. These
threats need to be addressed with site specific conservation strategies developed with the support of an array
of stakeholders for sustainable management of natural resourcesansgervation of the aquatic life.



1. INTRODUCTION

Fragile and vulnerable freshwater ecosystems occupy a very small part of Earth, supporting a diverse group of
aquatic fauna that includethreatened species of conservation concern. It has been noted that population of
some of the key species including freshwater amphibians, reptiles and fishes have decreased by 84% and around
1/3 of the wetlands have been lost since 1970 due to anthropdgectivities such as pollution or flow
modification, overexploitation, and sand mining which deteriorates the quality of freshwater sources and leads
to habitat degradation (WWF 2020, Dudgestral., 2006, Koehnkeet al., 2020).

The situation becomesgve for the densely populated river basins that support large groups of economically &

socially backward communities. Ganga River basin is one such region of the world, supporting more'than 1/3

2F GKS O2dzy i NBE Q& LJ2 Ldzt | { af B,§19900¢ki bctupidkhagpfoNmately 2618% of g A (G K |
LYRAIFIQ& 3S23aNFLKAOFE FNBF o6{Fy3IKA 9 Yl dAKItfIZ HamnT ¢
covering eleven states of the countwz, Himachal Pradesh, Uttarakhand, Uttar Pradesh, Delhiyadar

Rajasthan, Bihar, Jharkhand, Chhattisgarh, Madhya Pradesh, and West Bengal comprising of a heterogeneous
climate, geomorphology, soil, biogeography, culture, and secamomic structure (NGRBA, 2011).

DFy 3l Q& GNXOdzii I NR S & mdtalya® §s willka$§ ReNihs@aNIhdiaA The Hinfalayark tBoutariks
namely Alaknanda, Ramganga, Gomti, Ghaghra, Gandak and Kosi join the north bank of Ganga River except
Yamuna that joins the south bank of Ganga along with Son River which originates in Rehnakal(Tandon &

Sinha, 2018; NRCD, 2009). Among these tributaries, Ghaghra River contributes the highest discharge (20%) in
main stem Ganga followed by Yamuna River (1@&)afval,1994). After reaching West Bengal, Gaijeer
bifurcates into Hooghly Hat flows through the state forming the largest delta and Padma that enters
Bangladesh. Hooghly here is rejuvenated by other peninsular iizer#\jay, Rupnarayan and Kansai rivers.

The tributaries not only enhance the flow of main stem Ganga but @ significant breeding and feeding
grounds for important aquatic floral and faunal species including theNational Aquatic Animal of India the
Gangetic dolphin Rlatanista gangetica gharial Gavialis gangeticys golden mahaseerTor putitorg,
freshwate turtles, water and water dependent birds, amphibians, that are of major conservation concern.
Alterations in Land use/land cover, coupled with heavy pollution drained by tributaries such as Yamuna have an
aggregated effect in normal functioning of thieerine ecosystemPaul 2017). These changes have paved way

for reduced flow, and havenodified the hydrological regime which affects the aquatic biodiversity. Thus, the
scientific community worldwide advocates that site level conservation goals for freshwaosystem will

succeed if landscape level issues are addressed at catchment level (Bohn & Kershner, 2002; Lake et al., 2007).
Hence, a basin level approach has been adopted to ensure the continuous and quality flow of the Ganga River.

Ghaghra, a lefbank transboundary tributary of the Ganga Rieeiginates in the Tibetan plateaand flows

through the two most densely populated states of the country i.e., Uttar Pradesh and Bitaentire length

of the Ghaghra River is home to threatened freshwater spedesGangetic dolphin, gharial, mugger, smooth

coated otter, freshwater turtles and water dependent birds. Anthropogenic pressures such as physical
modification, flow alterd A 2 y > L2 Ay (G &2dz2NOS 3 RAFFAzaS LRtfdziazy | yR
survival. To assess the rich biodiversity of Ghaghra River, its habitat characteristics and take account of the
existing threats to the river ecosystem, a survey wadartaken under the NMG& L L LINR 2SO0 datf I yy
management for aquatic species conservation and maintenance of ecosystem services in the Ganga River basin
F2NJ I Ot Sty DlFy3alé gAGK Fy FAY (2 AyldSymakhFenGaigs 02y as
River and upscale the conservation efforts to basin level for aquatic biodiversity conservation and maintenance

of ecosystem services for a clean Ganga. Based on the physical factors, the entire length of the river was divided

into five stetches that isUpper Himalayan zone, Lower Himalayan zone, Upper Middle zone, Lower Middle

zone, and Lower zone covering a total length of 1,123 km in India and Nepal. The present study was taken up

from Kailashpuri Dam in the Upper Middle zone to itsfe@nce at Revelganj in the Lower zone covering a total

length of 612 km

A boat based direct count method was utilized to estimate the encounter rate. The survey stretch was divided
into a total of 128 segments to assess the water and habitat charadtstidRiver morphological data was
recorded at the initial points for each segment. The study recorded more than 300 individuals of the National
Aquatic Animalthe Gangetidolphin, >400 gharials including 9 adults, >4000 individuals of freshwater turtles
and for the first time photographic records of smoeatbated otters in two different sites. Maximum assemblage

1



of key aquatic species was recorded in the Lower Middle zone followed by Upper Middle and Lowetumnes
to availabilityof the undisturbed haltat such as sandbanks, river islands and adequate water depth.

Alteration in the flow regime is one of the major threats to thguatic diversity othis river ecosystem. Flow

alteration is also responsible for lateral erosions further rescinding ttezing islands and sandy banks which

are nesting sites for the threatened aquatic flora including gharial and freshwater turtles. The threats do not

end here; riverbed farming, sand mining, unsustainable fishing, feral dogs and open drain are also afmatter

concern across the length of the river. These factors intensify towards the lower zones with an increase of human
habitation in close proximity to the river. Locammunities are highly dependent on the river for their survival,

further compoundinghepressure2 y G KS wiA dSNR& SO02aeaiSYd wS3dzZ I NJ RAL
stakeholders including the local communities needs to be initiated to address these issues w#pesific

conservation strategies for sustainable management of nattgaburces and conservation of the rich and

vulnerable aquatic life.




Ghaghra, also known as Karnali in Nepal, is the largest tributary of the Ganga by volume and the second longest
tributary by length after Yamuna (Jain et,2007; Tando& Sinha, 2018). It is a trasundary perennial river

that originates in the Tibetan plateau. It cuts through Himalayas in Nepal on its way to convergence with the
Sharda River at Brahma Ghat in India beyond which it is known as Ghaghra. The KatarnidtifeeS#hctuary

(KLS), in Girwa river watershed of Ghaghra basin, is an important protected area and forms an integral part of
the Dudhwa Tiger Reserveliakhimpur Kheri, Uttar Pradesh

1.1 Course of the River

The source of Ghaghra RiveMapchachungo glaciers (3962 m asl) ngansarovar lake in the Tibetan plateau

(Singh& Awasthi, 2011). Thever traverseshe Himalayas, flowing in southward direction through Nepal, where

Al Aa 1y26y & WYl NYItAQ®tsplit info Svo Brdnéhésh Girla ot theNBftdaAdk { KA O
Kauralia on the right and #®ins south of the Indian border to form main channel of Ghaghra. It flows in North
WestSouth East direction covering Uttar Pradesh and Biharfora distance of about 1080d&im Gapga River

at Revelganj, in Chapra district, Bihar (&ial., 2007).

The main tributaries of Ghaghra are Sharda, Saryu, Chauka, Kuwana, RaptiGankek, Jharahi and Daha
(Singh& Awasthi, 2011; Mohan, 2018). The Sharda River, an importdmitéy of Ghaghra, makes the
international border between India and Nepal. Both theseers nourishthe landscapes of Dudhwa National
Park and Katarniaghat Wildlife Sanctuary (Mat&uvlidha, 2008).

1.2 Drainage and Hydrology

Ghaghra River hasaatchment of 127,950 kfn spread over India and Nepal, of which 45% or approximately
57,634 ki lies in IndiaWithin India, 54,41kn¥ falls in Uttar Pradesh and 3,230 kin Bihar (Rao, 1995; Jain
et al.,2007, Gautam et al2021). Ghaghra contributespproximately 94,400 fof waterto Ganga, making it

its largest tributary by water volume (Rao, 1995; Jain et al., 2007,,124&@, Arya& Singh, 2021), but this also
makes it highly susceptible to flash floods. Along with Yamuna, Son and Kosi, Gtaghitates half of the
water of the Ganga River (CWC, 1988).

Monthly discharge in Ghaghra varies from 33%sin lean season to 4370%s in monsoon season with a mean
discharge of 1410 ffs (State Water Resource Agency, 2Pa8 the GhaghraGomti basn, whereas the average
discharge for Ghaghra has been reported as 2986 ifSingh et al., 2017). A network of irrigation canals in
Ghaghara basiim Uttar PradeshjinksGhaghara with Shrada and Saryu rivers, and transfers water from one to
another, makiig the discharge capacities of these rivers intriq@eate Water Resource Agency, 208

Table 1.1Diversion capacity of rivers (negative capacity indicates the diversion capacity into a river from a link canal)

River Sharda Ghaghra Saryu
Barrage UpperSharda Lower Sharda Girija Saryu
Capacity Left (n¥/s) 27 -480 360 450
Capacity Right (n#/s) 326 650 480 -360



Ghaghra has a highly seasonal discharge regime, a common feature in the Ganga basin, with monsoon discharge
being much greater than dry season. During summers, channel width reduces to as low29I80however

high flow period results in heavy floodpto 60% of Ghaghra River basin falls under high flood hazard risk zone
(Arya& Singh, 2021). Singh and Awasthi (2011) have described natural hazards for human population due to the
regular flooding and erosion. Recently, Singh €2820) subdivided Ghghra basin into 27 subasins and have
described the quantitative morphometric properties of the drainage system. Large volume of water in Ghaghra
river basin makes it one of the worst flo@dfected areas in India, particularly during the southwestern stam

season (Gautam et al., 2021). These waters are now being tamed through multiple hydro power projects either
built or proposed on Karnali River through the Girija Barrage project near Katarniaghat Wildlife Sanctuary, due
to which silt load has increadéMital, 2016).

1.3 Land Use and Land Cover

Landuse and landcover (LULC) changes directly impact the biotic diversity and such changes nady alter
ecosystem services (Sala et al., 2000; Vitousek et al., 1997). Spatial data analysis from the Riathatel
Sensing Centre (NRSC) indicates that the total area under agriculture and built up area has increased in the last
10 years (20086 to 201516) along the Ghaghra River, whereas opemewhodies have reduced (Table 1.2 &
Figure 12). These changes agriculture land are more visible along the river stratchttar Pradesh, whereas

open water bodies have significantly reduced in Biffable 13).
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Table 1.2Decadal changes in land used cover along Ghaghra River

Area (%) 200506 201516
Built up 4.08 5.65
Forest 4.32 4.31
Grassland 0.10 0.10
Agriculture 63.89 74.94
Fallow land 20.05 7.71
Waterbodies 7.57 7.29
Waterbodies 78 m2015-16 m2005-06

Fallowland
Agriculture
Grassland
Forest

Built up

0 20 40

60 80 100

Percent

Figure 1.2ZComparative account of LULC along Ghaghra Rive
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District/s

Ambedkar
Nagar

Azamgarh
Bahraich
Ballia
Basti
Deoria
Gonda
Gorakhpur
Mau

Sant Kabir
Nagar

Saran
(Chhapra)

Siwan

State

Uttar
Pradesh

Bihar

Table 1.3District wise changes in LULC along Ghaghra River in Uttar Pradesh and Bihar

Built up (%)

2005
06

2.55

6.02

2.20

5.06

3.99

4.24

1.22

6.17

5.05

2.62

5.24

5.15

2015
16

4.27

7.88

241

6.61

6.59

6.37

1.34

10.50

6.37

7.02

5.28

5.18

Forest (%)

2005
06

9.74

1.44

13.86

1.29

2.48

2.22

4.26

3.71

1.14

2.57

3.03

0.66

2015
16

9.78

1.46

13.84

1.30

2.47

2.19

4.25

3.69

1.16

2.60

3.04

0.66

1.4 Geology and Geomorphology

Grassland (%)

2005
06

0.00

0.00

0.80

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2015
16

0.00

0.00

0.78

0.01

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Agriculture (%)

2005
06

66.84

63.30

47.81

63.31

56.37

67.46

69.76

68.83

74.12

67.86

63.49

71.40

2015
16

71.34

71.49

68.19

71.84

74.10

81.27

85.66

72.92

79.45

75.20

71.47

80.58

Fallow land (%)

2005
06

14.08

22.63

27.77

20.79

29.14

21.45

20.06

15.99

12.59

18.84

13.49

12.35

2015
16

7.24

12.57

7.21

11.46

8.10

5.88

3.90

7.07

6.02

6.64

8.10

5.81

Waterbodies (%)

2005
06

6.79

6.60

7.56

9.55

8.02

4.63

4.71

5.30

7.10

8.10

14.74

10.44

2015
16

7.37

6.59

7.57

8.79

8.75

4.29

4.85

5.83

7.01

8.53

12.11

777

Ghaghra river is part of the fertilmdo-Gangetic plains (ShaB017; Singh et al., 2020) with a heterogeneous
landscape that includes denudating hills in the north followed by the micro and mega alluvial fans{Se&jh

since the river carries sediments and soils covering various stages of development thus the reaming area is

covered by the alluvial deposits (Srivastava et al., 2016; Singh et al., 2028; 3ingh, 2021). Older sediments
are characterized by ylelw-brown colour whereas the river valley terrace located at an elevationtd & is
formed by newer alluvium (ShaR017). Ghaghra River basin mostly falls in-feld subdivisions, the Terai and
central alluvial plains (Singh, 1996). As the river entbe alluvial plains, it braids over and meanders, and
further its shifting course leads to the formation of oxbow lakes (Sh&k&ngh, 2004Shah, 2017). This river
channel is coupled with giant mid channel and side bars (®rgtvasthi, 2011). Varyinwidth of the river in

summer and monsoon seasons leaves an intricate pattern in the stream of Ghaghra river comprising of middle
channel bars that may measure ) km long and dp

and flood plaingSingh et al., 2017).

1.5 Soil Type

1Y 6ARS

6t20Ftfe

1y26y |4

Presence of large quantity of soil particles transported by the river makes the soil in Ghaghra extensively fertile.
Soil in Terai region is mostly alluvial and the texture varies from fine to medium grain. As meraimney] the
geological structure of the region comprises of both old and new alluvium that consists of a mix of sand, clay,
silt, gravels and coarse fragments that get renewed every day&MDzss, 1981; Srivastava et al., 2016; A&ya
Singh, 2021). GhaghRiver mainly flows through these old (Khadar) and (®angar) alluvial deposits. A deep
loamy layer is the main soil type in the basin (Mohan, 2018). Reporting on idealized lithological profiles from
boreholes, Singh (1996) gave the composition of Gredgkrai as 5% gravel, 45% sand and 50% mud, while in
the GhaghraGomti interfluve (Doab) these proportions were 50% nkaghker, 20% mud, 20% sand and 10%
gravel. Soil of the Ghaghra in nomtfastern Uttar Pradesh is calcareous in nature (Singh et all)2®ith the

anthropogenic pressures such as deforestation, unsustainable agricultural practises have increased the
adversities of natural calamities, such as frequent floods. This is happening because anthropogenic activities

have created a permeable mixe of gravel, boulders and sand that is leading to detrimeotaisequences

as5A



such as lowering of water table, but at places where the soil layers consist of clay and fine sediments ground
water riseswashing away heavy sediments and accelerating flaski$ldoring monsoons (Mital, 2016).

1.6 Climate

Climatic condition in Terai region where Ghaghra flows is generally characterised as tropical monsoon and has
been divided into three seasons, namely summer (March teJduitk), monsoon (midune to midOctobe) and

winter (mid-October to February). Monsoon brings about 80% of the total annual rainfall. Overall, the annual
rainfall in the basin ranges between 30800 mm (Mohan 2018; Srivastava et al., 1994, 1998; Mital, 2016; Arya

& Singh, 2021). Relative hunitidin the region ranges between 787%. (Shukla, 2009) and the temperature
varies between a maximum of 4€ in summer to a minimum of@ in winters (Shah, 2017).

1.7 Demography

Ghaghra River flows through 16 districts of Uttar Pradesh and Biharatitht 52.6 million people estimated
to reside in these districts. Average human population density is 1042.1 persohs#tn districts in Bihar
having higher density than UttdPradeshigure 13 & Tablel.4). Lower zone is densely populated as comgare
to the Upper zone (Figure3).
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Table 1.4Human density along the Ghaghra River (Source: GOI, 2011)

States

Uttar Pradesh

Bihar

Districts

Ambedkar Nagar
Azamgarh
Bahraich

Ballia

BaraBanki

Basti

Deoria

Faizabad

Gonda
Gorakhpur

Kheri

Mau

SantKabir Nagar
Sitapur

Saran (Chapra)

Siwan

Density
(Persons/kn?)

1020
1138
666
1087
741
917
1221
1056
858
1337
524
1288
1042
781
1496

1501



The administrative setup dshaghra basin includes one fully covered and 20 partially covered districts of Uttar
Pradesh (Tabl&.5). The percentage coverage of each district reflects that only Gonda district is fully covered
under the Ghaghra basin followed by more than 90% areBatifraich and Basti districts (Figurd) (Ghaghra
Basin Plan, 2020).

Table 1.5Area wise districts coverage in Ghaghra River Basin (Source: GOI, 2011)

S. No. District Area in Basin (sg. km) Total District Area (sg. km)
1 Ambedkar Nagar 1167.25 2357.85
2 Azamgarh 813.26 4222.46
3 Bahraich 4757.13 4855.25
4 Ballia 1404.32 2986.76
5 Balrampur 499.64 3343.84
6 Bara Banki 1115.43 3854.45
7 Basti 2533.28 2689.75
8 Deoria 1890.53 2561.84
9 Faizabad 724.5 2724.16
10 Gonda 3994.54 3994.54
11 Gorakhpur 419.17 3357.61
12 Kheri 5242.73 7683.98
13 Kushinagar 1741.75 2878.13
14 Maharajganj 620.29 2926.56
15 Mau 533.78 1711.98
16 Pilibhit 559.8 3498.18
17 Sant Kabir Nagar 711.41 1624.05
18 Shahjahanpur 26.92 4568.6
19 Shrawasti 262.01 2016.27
20 Siddharthnagar 103.53 2918.04
21 Sitapur 2381.74 5736.19

31503.01 72510.49
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Figure 1.4Percentage coverage of districts under the Ghaghra River Basin in Uttar Pradesh
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1.8 Wetlands

Ghaghra river basin consists of 1164 wetlands covering 21 districts and 129 blocks of Uttar Pradedt6(Table
Bahraich district has highest number of wetlands (N= 374) (Ghaghra Basin Plan, 2020). Wetlands in Saran and
Siwan districts of Bihar cover atébarea of 21170 ha and 7105 ha, respectively, covering 8.07% and 3.21% of
total geographical area in two districtBigure 15) (Jha et al., 2014).

Table 1.6Area covered and total number of wetlands per district along Ghaghra River in Uttar P(&deste: Ghaghra basin plan, 2020)

S. No. District No of Wetlands Area(ha)
1 Ambedkar Nagar 37 973.46
2 Azamgarh 25 610.13
3 Bahraich 374 14141.78
4 Ballia 40 602.17
5 Balrampur 16 161.15
6 Bara Banki 50 1864.56
7 Basti 71 1555.78
8 Deoria 15 269.27
9 Faizabad 31 782.36
10 Gonda 180 3675.64
11 Gorakhpur 19 573.54
12 Kheri 87 3075
13 Kushinagar 50 2789.48
14 Maharajganj 12 303.09
15 Mau 8 236.72
16 Pilibhit 8 339.03
17 Sant Kabir Nagar 26 707.49
18 Shrawasti 18 481.67
19 Siddharthnagar 2 14.18
20 Sitapur 95 4985.46

TOTAL 1164 38141.96
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Figure 1.5Percentage coverage of wetlands in districtéJttr Pradesh in Ghaghra basin
1.9 Zonation of the River

Ghaghra rivercrosseshigh mountain ranges & deep gorgespmfmarily Nepal Himalayas whereas in India it
passes through the Terai and fertile Gangetic plain in Uttar Pradesh and Bihar states. Based on the
geomorphology and associatddndforms,the river course can be broadly divided into: (A) Upper zone, (B)
Middle zone, (C) Lower zone which are further subdivided into fivezeules, namely (A.1) Upper Himalayan

zone, (A.2) Lower Himalayan zone, (B.1) Upper Middle zone, (B.2) Lower Middle zone, (B.3) Lower zone (Figures
1.6&1.7).

Ghaghra Rive

Middle Zone
(470 km)

Lower Zone
(142 km)

Upper Zone
(511 km)

Upper Lower
Himalayan Himalayan
Zone (441 km) Zone (70 km)

Upper Middle Lower Middle Lower Zone
Zone (76 km) Zone (394 km) (142 km

Figure 1.6&Zonation of Ghaga river in India & Nepal
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A. Upper Zone (511 km)Upper zone falls in Nepal covering 511 km stretch of the Karnali River. The
geomorphological features of the stretch include steep slopes, Saarid deep gorges. The KarnalidR

divides into Girwa andadriala rivers at Chisapani in Banke district of seuéstern Nepal before entering

India. These rivers give rise to Ghaghra after their confluence at Kailashpuri Dam in Bahraich district of Uttar
Pradesh (Tabl#.7). The zone has been further dividedartvo sub zones:

A.1.Upper Himalayan zone (441 kmyhis zone lies between the source at Mapchachungo glaciers to
Ghatgaun (confluence of Bhidlver) in Nepal flowing through steep slopes, Himalayan faults and deep
gorges.

A.2.Lower Himalayan zone (7Km): The Lower Himalayan zone starts fréhatgaun (confluence of
Bheri Rver) in Nepal to Kailashpuri Dam near Katarniaghat Wildlife Sanctuary in India. The river flows
through Shivalik rangand its two sub channels this zone ar&auriala and Girwa.

B.Middle Zone (470 km)tn India, Ghaghra covers a 612 km stretch ciogethe Middle and Lower zones.
The middle zone has been further divided into two sub zones:

B.1.Upper Middle zone (76 km)The river iscalled Ghaghra from this area and flows thrbugwer
Shivalik range crossing the Terai landscape betwégtashpuri Dam and confluence ofaia Rver
near Mahsi, Uttar Pradesh.

B.2.Lower Middle zone (394 km)This zone starts from Sharda river confluence near Mahsi to Rapti
confluence near Barhai, Uttar Pradesh. Here, the river travels through the upper Gangetic plain and is
joined by the Sharda and rainfed Kuwana rivers, which contribute to its flow.

C.Lower zone (142 km)The lower zone of Ghaghra river exterfdsm the confluence of Rapti River near
Barhai, Uttar Pradesh to confluence of Ghaghra with mainstem Ganga at Revelganj, Bihar. This area is a part
of the Gangetic plain featured with fertile alium deposition of Rapti and Choti Gandak rivers.
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Figure 1.7
Zonation map of Ghaghra River
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SubZone

Length (km)

Stretches

Characteristic
features

Table 1.7Zonewise characteristics of Ghaghra River

Himalayan Zone (Nepal and India)

Upper Himalayan Zone
(in Nepal)

441

Ghatgaun

Interlocking spurSteep
rocks, Gorge, Stream
terrace

Lower Himalayan Zone

70

Kailashpuri Dam

Shivalik Himalaya, Tera
region

14

Middle Zone (India)

Upper Middle Zone

76

Sharda confluence

Narrow channel,
Gravel and sand
deposited region

Lower Middle Zone

394

Rapti confluence

Middle alluvial
region

Lower Zone (India)

Lower Zone

142

Ghaghra confluence a
Revelganj

Gangetic flood plain




2. STATUS BAQUALIFE IN THE GHAGHRA RIVER

Ghaghra River basin is home to diverse flaral faunal species encompassing many threatened aquatic species.

Even though very few studies have been undertaken in mainstem Ghaghralsteric records suggest the

presence of 2 mammalian species belonging to 2 families, 10 amphibians belongifigndids, 16 reptiles

belonging to 4 families, 111 fish species belonging to 4 families and 94 avian species belonging to 14 families
40

(Figure.2.1).
) I I
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140
120

m Family m Species
100

80
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Figure 2.1Biodiversity profile of the major species recorded from Ghaghra River

2.1 MethodologicalFramework

A multistage approach was used to assess the statkey#fquatic species in Ghaghra River. In the first stage, a
comprehensive literature review on distribution, abundance and threats to priority species was carried out.
Information was colleed and compiled using Google Scholar, Publish or Perish (Harzing, 2007) and other search
engines. Mimeo reports, Fauna of British India, Fauna of India and other available literature from the British era
were also consultedCurrent abundance and distribioh of the species iGhaghravas estimated based on the
postmonsoon ecological survey conducted in 228121.

Survey and data collection

More than 600 km stretch was surveyed from Kailashpuri Dam, Bahraich to Revelganj, Saran district to its
confluencewith mainstem Ganga. The entire stretch was covered in 18 days using a motorized inflatable boat
with the capacity of eight persons. The boat travelled downstream at a constant speeD&h8 per hour with

the observers recording the sightings of key atjtispecies.

Boat based direct total count method was used (Sr&itReeves 2000b; Sinl8aSharma 2003) for estimation of
encounter rate of Gangetic dolphin in the survey stretch.

To assess aquatic and bank habitat features, the survey stretch was dintdetl3 equal segments of 5 km

each and habitat variables were simultaneously recorded for individual segment. River morphology data such
as channel type, bank characteristisgter temperatureand depth were recorded at the starting poiott each
segmen.
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Survey equipment included GPS (Garmin 30x eTrex) for recording coordinates of all significant sightings and
observations, Hondex handheld depth sounder for recording channel depth, binocAtaukit A211 10x5),

Nikon laser range finder for recordingarinel width and sighting distance, Kestrel 3000 pocket weather meter
and Canon Powershot camera for photographic and videographic documentation.

2.2 Mammals
Gangetic dolphinPlatanista gangetica

Historical Distribution

Scientific studies on th&angeticdolphin in Karnali river dates back to early 80s, Shrestha (1989) reported
presence of 12 and 20 dolphins, during two surveys conducted on September 1982 and January 1983,
respectively. The surveys were conducted fr8pita to Nepalndia border & Kotiaghat.

Smith (1993) recorded a total of 10 and 11 individuals of dolphins in January and April months ah1®90,
stretch of 20 km from Amba village, Katerniaghat WLS to Girijapuri. Later in 19920ikm stretch of Girwa

Rver upstream and downstream between Kachali and Girijapuri barrag&bdolphins were recordeSmith

et al., 1994)Basu & Sharma (2008)entioned presence of 25 dolphins in Girwa River in &fGstretch from

Amba village Katerniaghat WLS to Girijapuri. Surveys carriedyodWFIndia in a 22 km stretch from Amba
village Katerniaghat WLS to Girijapuri in the Girwa river observed 30, dolphins consecutively in December 2006,
2008, whereas in 2009 40 dolphins were recor@@ehera et al., 2014)n a survey undertaken in 18 kstretch

of Girwa River from Amba village Katerniaghat WLS to Girijapuri, 18 dolphins were observed (Behera et al.,
2014). 30 individuals of dolphin have been mentioned from the 18 km stretch of Katarniaghat WLS along Girwa
during a survey undertaken indgtyear 2001, twelve years later survey undertaken in the same stretch observed
presence of 35 dolphins (WRIndia unpublished report 2008ingh& Behera, 2018).

Uttar Pradesh Forest Department (1992) reported presence of Gangetic dolphin throughoutrebeh sbf

Ghaghra River from Girija Barrage to its confluence with Ganga River, while conducting @evialig
gangeticu$ survey.
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A survey conducted in 532 km stretch from Kailashpuri Barrage to Ganga confluence near Chhapra in March,
1992 reports o0fLl27-200 dolphins (Behera et al., 2014).

Basu& Sharma (2000) recorded 17 dolphins in a 60 km stretch in Ghaghra River from Ayodhya to Tanda in June
1999. Later in February/March 2001, an assessment undertaken in 505 km stretch of Ghaghra River from

Kailaslpuri Barrage to Dohrighat recorded 246 dolphiAstotal of 295 dolphins were observed in a 505 km
stretch of Ghaghra River from Kailashpuri Barrage to Deori Ghat, Uttar Pradesh-N\@p&l- 2006) Later,
Behera et al. (2014) observed a total of 231 dolghimthe 445 km stretch from Kailashpuri Barrage to Deori
Ghat, Uttar PradeshSingh et al. (2021), reported the presenael107 dolphins in the 119 km stretch from
Chahlari Ghat to Ayodhya based on the survey conducted in Ghaghra River in the yeal 3adlplins were
recorded from Mallapux, Barabanki Bahraich road bridge covering a 90 km stretch during a survey conducted
in the year 2009 (Basu, 2012; Singh et al., 2d&1another survey carried out from Kailashpuri Bridge to Balia
covering 518.72 krstretch, 317 dolphins were recorded in the month of October, 2015 (Sihgh,2021). A
surveyconducted from Kailashpuri Bridge to Balia in the year 2012 cove@Bgm stretch of the Ghaghréver,
reported a total of 231 dolphins (WWF India, UPRDgISet al., 2021)Sinha et al. (2000) reported the presence

of 1-3 dolphins at Revelganj, along Ghaghra River.

Table 2.1Historic record of the dolphin surveys undertaken in the Ghaghra River basin

River Location/Stretch I?EEnt)h Dolphin number Survey Reference
Solt_a to Nepalndia border at _ 12 September 1982
Kotiaghat
Karnali River Shrestha, 1989
Solt_a to Nepalndia border at 20 January 1983
Kotiaghat
: ; 20 10 January 1990
Girwa River é::ba V|r|ilage Katarniaghat WLS to Smith, 1993
/3D 20 11 April 1990
Girwa river Upstream and downstream betweer 2330 1993 Smith et al., 1994
Kachali and Girijapuri Barrage
Girwa river Amba vilage Katamiaghat WLS to 25 Basu & Sharma, 2000
Girijapuri
. . 22 39 WWEF India Dec 2006
Girwa River ér.".pa uillierge el R R TS Choudhury et al., 2010
rjapun 22 49 WWF India Dec 2009
Girwa river AEREEDINC LR LS S0 30 WWEF India 2008  Behera et al., 2014
Girijapuri
Girwa River Ar_n_pa V|I‘Iage Katarniaghat WL to 18 39 2012 Behera et al., 2014
Girijapuri
Girwa River Katarniaghat WLS 18 85! 2013 Singh & Behera, 2018
. . . WWF 2001, Singh &
Girwa River Katarniaghat WLS 18 30 2001 Behera, 2018
. - Throughout the Uttar Pradesh Forest
Ghaghra River Girija Barrage to confluence River 1992 Department, 1992
. Kailashpuri Barrage to Deori Ghat,
Ghaghra River Uttar Pradesh 505 295 WWF Nepal, 2006
Ghaghra River NEIES I (G (D [BET et 445 231 Behera et al., 2014
Uttar Pradesh
Ghaghra River Kailashpuri Barrage to Ganga 532 127-200 March 1992 Behera et al., 2014

confluencenear Chhapra
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Saryu/Ghaghra

River Chahlari Ghat to Ayodhya 119 107 2001 Singh et al., 2021

Ghaghra River Ayodhya to Tanda 60 17 June 1999 Basu & Sharma, 2000

Ghaghra River Kailashpuri Bridge to Balia 518.72 317 October 2015 Singh et al., 2021

Ghaghra River Kailashpuri Bridge to Balia 505 231 October 2012 WWEF India, UPFD; Singh

etal., 2021

Ghaghra River Mgllapurc Barabanki Bahraich road 90 115 December 2009 Basu & Singh, 2009; Sing
bridge etal., 2021

Ghaghra River Kailashpuri Barrage to Dohrighat 505 246 February/March 2001 Eggg 2012; Singh etal.,

Ghaghra River Revelganj 1-3 Sinha et al., 2000

Present Distribution

During the present rapid biodiversity assessment, a total of 338 individuals of Gangetic dolphins were recorded
in the stretch from Kailashpuri Dam, Bahraich district, Uttar Pradesh to Revelganj, Saran district, Bihar (Figure
2.2). Thedolphins were widelylistributed and sighted at regular intervals from Kailashpuri Dam to Revelgan; till
the confluence with Ganga River, with an encounter rate of @848 (Table 22). Forty-eight (48%) percertf

all sightings were recorded in 142 km stretch of Lowerezipam itsconfluence with RaptiiRer near Kaparwar
village, Barhaj Tehsil in Deoria district, Uttar Pradesh to its confluence with mainstem Ganga River at Revelgan;j
in Saran (Chapra) district, Bihar, with the highest encounter rate of 1.11 + 0.30-0Rerfyercent (41%) of the

total sightings were recorded in the 394 km stretch of Lower Middle zone from Gh&jtarala confluence at

Mahsi, Bahraich district to GhaghRapti confluence at Kaparwar, Deori district, Uttar Pradesh, with an
encounter rate of B4 £ 0.05. Only 11% tife total sightings were recorded in 76 km stretch of Upper Middle
zone from Kailashpuri Dam to Sharda River confluence at Mahsi, Mahasi Tehsil in Bahraich district with an
encounter rate of 0.51 + 0.12. Most frequent sightings oced at river depth of 24 meters, indicating the
specific depth requirements of the species (Fig2e).
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Distribution map of Gangetic dolphin in Ghaghra River
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Figure 2.4Sighting record of Gangetic dolphin in different depth classes of Ghaghra
Table 2.2Zone wise abundance and encounter rate of dolphin in Ghaghra River

Stretches Length Segment Abundance ER + SE

Upper Middle Zone 76 15 38 0.51+0.12

Lower Middle Zone 394 79 136 0.34 £0.05

Lower Zone 142 29 161 1.11 +0.30
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Otters

Presence of smoothoated otter (utrogaleperspicillata)in Bahraich distct of Uttar Pradesh in Girwairr,
one of the mairtributaries of GhaghraiRer has been mentioned earlier (Behera et al., 2013; Sth§ehera,
2018).

During the presentapid biodiversity assessment, direct photographic sightings of smoadied otter were
recorded for the first time fronthe middle stretch of Ghaghra Rivandinear its confluence witlbanga River.
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Figure 2.5
Sighting record of smoothoated otter in Ghaghra River
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2.3 Avifauna

Historical Distribution

Most of the studies on avifauna in Ghaghra River bagire undertakenin and around wetlands. A totaf 31
waterbirds have been reported from wetlands in Bahraich district of Uttar Pradesh (Varghese et al., 2008), few
individuals of Sarus crane were recorded in patches along the grasslands in middle zone (Maheswaran et al.,
2010), 200 species of birdslnding 57 species of waterbirds have been recorded in the Katarniaghat WLS (Sethy
& Chauhan, 2011). Mital (2016) reported 4Becies of waterbirds in mainstem Ghaghra and Saryu rivers,
whereas Singl&. Behera (2018) reported presence of 63 species of vimtes from Girwa River, atributary of
Ghaghra river. A recent study by Turtle Survival Alliance (2021) reportsgénce of 42 species of waterbirds

from Chahlari Ghat to Ayodhya Ghat covering a total distance of 119 km along mainstem GhaghiehB$eer.
studies suggedhat the information available on distribution of waterbirds is scarce, andkhaswvledgegap

needs to be filled for effective planning of sipecific conservation strategies.

Present Distribution

During the present rapid biodiversigssessment, a total of 93 individuals of 50 species of water and water
associated birds wereecorded (Annexure Il). Anatidae (28%) was the most abundant family, followed by
Ciconiidae (10%) (Figu2et). Of the 50 bird species, 42% were winter migrat86%6 were resident with local

movement and 22% were resident (Figut&). Feeding guild of these species includes 44% carnivores, 30%
omnivores, 20% piscivores, 4% scayens and 2% herbivores (Figur@R Out of all the total species recorded,

three sped S& FlLff dzyRSNJ GKS 4G9y RFEY3ISNBRE OF GSTIHMBI AF (G KS
¢KNBIFGSYSRé | yR dzKRB BRI a#I8BOF SHI ORFAE& Yy D 1STI2NR o0¢kof S
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m Anatidae

20y 2% 2% m Ciconiidae

u Accipitridae

m Ardeidae

u Scolopacidae

w Alcedinidae

m Threskiornithidae
B Burhinidae

m Charadriidae

m Gruidae

B Phalacrocoracidae
® Anhingidae

u Glareolidae

m Laridae

= Pandionidae

m Recurvirostridae

Figure 2.6=amily wise composition of waterbirds and water associated communitesg dhe Ghaghra River

= Winter migratory
m Resident with local movement

m Resident

Figure 2.7Residential status of waterbirds and water associated communities along the Ghaghra River
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Family
Accipitridae
Accipitridae
Accipitridae
Anatidae
Anhingidae
Burhinidae
Charadriidae
Ciconiidae
Ciconiidae
Ciconiidae
Gruidae
Scolopacidae

Threskiornithidae

Figure 2.8eeding guilds composition of waterbirds and water associated communities along the Ghaghra River

Table 2.3RETSpecies present across the Ghaghra River

Bird Species
Egyptian vulture
Pallas's fish eagle
Steppe eagle
Common Pochard
Oriental darter
Great thickknee
River lapwing
Painted Stork
Woolly-necked stork
Blacknecked stork
Sarus Crane
Eurasian curlew

Blackheaded ibis

Scientific Name
Neophron percnopterus
Haliaeetus leucoryphus
Aquila nipalensis
Aythya ferina

Anhinga melanogaster
Esacus recurvirostris
Vanellus duvaucelii
Mycterialeucocephala
Ciconia episcopus
Ephippiorhynchus asiaticus
Grus antigone
Numenius arquata

Threskiornis melanocephalus
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m Carnivore
= Omnivore
m Piscivore
H Scavenger

m Herbivore

Status

EN

EN

EN

VU

NT

NT

NT

NT

V)

NT

VU

NT
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https://en.wikipedia.org/wiki/Accipitridae
https://en.wikipedia.org/wiki/Accipitridae
https://en.wikipedia.org/wiki/Accipitridae
https://en.wikipedia.org/wiki/Near_Threatened
https://en.wikipedia.org/wiki/Charadriidae
https://en.wikipedia.org/wiki/Near_Threatened
https://en.wikipedia.org/wiki/Stork
https://en.wikipedia.org/wiki/Near_Threatened
https://en.wikipedia.org/wiki/Crane_(bird)

2.4 Reptiles
Gharial Gavialis gangeticus
Historical Distribution

A part of Girwa River in Katarniaghat WLS, in the Ghaghra basin is a healthy breeding habitat for the Critically
Endangered gharialGavialis gangeticuspand mugger Crocodylus palustrispopulations. The first ever
estimation of gharial population in Ghaghra basin was carried o#tagarniaghat in 1975 and 1976 by Singh
(1978)who recorded a total of 14 (one male) and 25 (seven male) individuals of gRanitler downstream of

the Kailashpuri Barrage, Singh (1978) recorded only five individuals of gharial in the entire stretch of Ghaghra
River. Later, this subpopulation was studied by Srivastava (1981) in Girwa River from 1976 to 1980. They
recorded 28 gharial ingtling twomale in197677, followed by 33 individuals including 3 maled 97778, 39
individuals including 2 males in 1978 and 32 individuals including 2 males in 1809 From March 2001 to

April 2002,Singh (2003) reported the presence of 75 individuals includin@l@srin Girwa River from Ineo

Nepal border to Kailashpuri Barrage.

Basu (2001)ecorded a single gharial in 505 km stretch from Kailashpuri Barrage to Road bridge Dohrighat.
WWEFIndiarecorded 49gharial individuals in 2006, 65 gharial individuals in 280® then again 65 individuals

in 2013 (Singl& Behera, 2018). Das et al. (2012) recorded 105 gharial (five male) during a survey conducted in
December 2008 in Girwa River. Ba&uSingh (2009) recorded 16 individuals of gharial from Mallapur to
Barabanki Bhraich road bridge covering a 90 km stretch. Later, a team of researchers from TSA India, GCA and
Uttar Pradesh Forest Department undertook a survey in 2013 in the 150 km stretch of GiRagardrom
Mallapur to Ayodhya and recorded the presence of 48vilduals. More recently, a boat survey conducted in
Ghaghra River reported 174 individuals of gharial in the 119 km stretch from Chahlarighat to Ayodhya Ghat that
included 47 adults, 54 suddults, 71 juveniles and 2 yearlings (Singh et al., 2021).

Apartfrom the survey records, 310 individuals of gharial have been released into the Saryu River between March
2014 to December 2020 from the Kukrail Gharial Rehabilitation Center, Lucknow (Singh et al., 2021).
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Present Distribution

During the present rapid baiversity assessment, a total of 406 individuadgyharial,including 8 adult males

were sighted. The encounter rate 0f66+ 0.14 was observe(Figure 29). These sightingeake Ghaghra River

the single largest colony of gharial outside any protected area and the second largest in the world after the
Chambal River. These sightings comprise of 125 adult, 14@duh 128 juvenile, 4 yearlings and 2 hatchlings
(Figure 210). Maximum sightings with 324 individuals including all 8 males (78%) were recorded k394

stretch of Lower Middle zon&om GhaghraSharda confluence in Mahsi, Bahraich district to Ghatapti
confluence at Kaparwar, Deori district in Uttar Pradesh wfith encounter rate of 0.81 + 0.19. Thzx®ne
comprises of 110 adults, 123 sub adults, 85 juveniles, 4 yearlings and 2 hatchlings. l&krtheti#ch of Upper
Middle Zone,82 individuals (22%) with encounter rate of 1.17 + Oi@8n Kailashpuri Dam to Stda River
confluence at Mahsi, Mahasi Tehsil in Bahraich district, Uttar Pradesh were recttisdone comprises of 15
adults, 24 sub adults and 43 juveniles. No sighting was recorded from the Lower zone startiitg éamfluence

with Rapti River ngaKaparwar village, Barhaj Tehsil in Deoria district, Uttar Pradesh to its confluence with main

stem Ganga River at Revelganj in Saran (Chhapra) district, Bihar.

Table 2.4Historic record of Gharial surveys undertaken in Ghaghra River basin

River Stretch Length  No of Gharial ~Survey period Reference
14 1975
Girwa Indo-Nepal border to Kailashpuri barrage Singh, 1978
25 1976
28 197677
33 197778
Girwa River Indo-Nepal border to Kailashpuri Barrage Srivastava, 1981
39 197879
32 197980
. . . ) March 2001 to .
Girwa River Indo-Nepal border to Kailashpuri Barrage 75 April 2002 Singh, 2003
Girwa River - 105 December 2008 Daset al., 2012
Girwa River Bhavyampur to Girijapuri Barrage & Girwa 49 2006
Kauriala confluence
Girwa River Katarniaghat to Girija Barrage & Ginauriala 65 2009 Singh & Behera,
confluence 2018
Girwa River Indo_NepaI border to Girija Barrage & Girwa 65 2013
Kauriala confluence
Ghaghra Kailashpuri Barrage to Dohrighat road bridge 5 197576
Ghaghra . . . . February/March
River Kailashpuri Barrage to Dohrighat road bridge 505 1 2001 Basu, 2001
G_haghra MallapurBarabanki Bahraich road bridge 90 16 December 2009 Basu and Singh,
River 2009
gir\ﬁ?hra Mallapur to Ayodhya Ghat 150 43 March 2013
Singh et al., 2021
Ghaghra . 18 to 22
River Chehlarighat to Ayodhya ghat 119 174 February 2021
G_haghra Kallashpu_rl B_arrage to Ganga confluence at 612 406 December 2020 Current Study
River Revelganj, Bihar
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Figure 2.1(Bize classes of Individuals of Gharial sighted during ecological assessment in Ghaghra River
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Figure 2.117Zonewise percentage of Gharial sighting in Ghaghra River recorded during Ecological assessment

Table 2.5Zonewiseabundance of Gharial recorded during present ecological assessment

Stretches Length Segment Abundance ER + SE
Upper Middle Zone 76 15 88 1.17 £0.38
Lower Middle Zone 394 79 318 0.81+0.19
Lower Zone 142 29 0 0

Adult

Sub-adult

Juveniles

Yearling l— 4
Hatchlings I— 2

o
N
o
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Figure 2.12 Zonwiise classes dhdividuals of Gharial recorded during Ecological assessment



Mugger Crocodylus palustris

Historical Distribution

Presence of mugger has been mentioned previously from the Girwa River (Singh, 1978). Singh andBehera (2018)
recorded 14 muggers in 2006, 62009 and 20 in 2013 from the Girwa River. Survey undertaken by Das et al.
(2012) mentions mugger feeding on the hatchling of gharial along the Girwa River. Mital (2016) recorded the
presence of mugger crocodile in Bahraich district along the Ghaghea. Rlere recently, Singh et al. (2021)
recorded oneindividual in 2001 and twomuggers in 2013 in the 119 km stretch between Chehlari Ghat and
Ayodhya Ghat in the Ghaghra River. Apart from the population estimation mentioned aboveuggersvere
releasedn Katarniaghat WLS along the Girwa River.

Present Distribution

During the rapid biodiversity assessment three muggers were sighted, just, downstream of the confluence of
Shardaand Ghaghra rivers. All sightings wenadein the Lower Middle zone.
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Turtle
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Historical Distribution

Das (1995) reported an individual of one species from Girwa River inside the Katarniaghat WLS. FA(18) al.
reported of a female suadult of Cyclemys gemefive km downstream of the Indblepal border at Nishangada,
Bahraich, Uttar Pradesh. A study by Singh et al. (2009) reported the presence of six species of freshwater turtles
in Ghaghra River near Bahraich district. Das et al. (2012) later reported 18sspefrieshwater turtles and one

land turtle from Katarniaghat WLS. Mital (2016) reported the presence of 5 species of freshwater turtles from
Ghaghra River and 7 species from Saryu River based on the subsequent surveys conducted in 2015 and 2016, in
Bahrach and Gonda districts of Uttar Pradesh. More recerllyspecies of freshwater turtles have been
reported from the lower stretch of Saryu River (Singh et al., 20R4ahgshura smithiand P. tentoriawere

recorded with a likely interspecific hybridizati in the Ghaghra River (Praschag et al., 2007). In the survey
covering 119 km stretch fror€hehlari Ghat to Ayodhya Ghat, Pangshura genus along with individuals of
Lissemys punctatand Nilssonia gangeticavere frequently recorded, with an additional remb of two
unidentified species of freshwater turtleSingh et al.2021) Among the 11 species of freshwater turtles
recorded so far, 72% are threatened followed by 14% each in the Near Threatened and Least Concern categories
of the IUCN.

Table 2.6Historic record of freshwater turtle studies in Ghaghra basin

S. No. River Sampling location/Stretch No. of Species  Reference
1 Saryu River Near Colonelganj in Gonda district 6
Singh et al., 2009
2 Ghaghra River  Down Ghaghra ghat and Bahraich 6
8 Saryu River Bahraich, Gonda 7
Mital, 2016
4 Ghaghra River = Bahraich, Gonda 5
5 Ghaghra River  Chehlari @hat to Ayodhya Ghat 3* Singh et al., 2021
Gandarwa Taal close to Nanpara town, Bahraich Uttar .
6 Lower Saryu Pradesh to Chandapur, Gonda, UtRradesh 9 Singh etal., 2021
7 Girwa River Katarniaghat WLS 12 Das et al., 2012
8 - Bahraich 1 Fritz et al., 2008
9 Girwa River Katarniaghat WLS 1 Das, 1995
*two species were unidentified
Table 2.7Freshwater turtle species recorded in the GhagRizer basin
S. No. Species Family IUCN Status CITES IWPA
1 Batagur dhongoka CR Appendix Il Schedule |
2 Geoclemys hamiltonii EN Appendix | Schedule |
3 Hardella thurjii EN Not listed Schedule IV
4 Morenia petersi EN Not listed Not listed
Geoemydidae
5 Melancholys tricarinata EN Appendix | Schedule |
6 Pangshura tecta VU Appendix Il Schedule |
7 Cyclemys gemeli NT Appendix Il Not listed
8 Pangshura smithii NT Appendix Il Schedule IV
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9 Pangshura tentoria LC Appendix Il Schedule |

10 Melanochelys trijuga LC Appendix Il Schedule IV

11 Chitra indica EN Appendix Il Schedule IV

12 Nilssoniagangetica EN Appendix | Schedule |
Trionychidae

13 Nilssonia hurum EN Appendix | Schedule |

14 Lissemys punctata VU Appendix Il Schedule |

m Threatened Species mNear Threatened mLeast Concern

Figure 2.14Threatened species (%) under IUCN category recorded in Ghaghra River basin

Present Distribution

During the present survey, 4,534 individuals of freshwater turtles with an encounter rat3o# 3.76 were
sighted, all belonged tBangshuragenus except for one, the Indian softshell turtiil§sonia gangeticaMore
than 70% of the sightings occud@ 76 km stretch of Upper Middle zone frdfailashpuri Dam to Sharda River
confluence at Mahsi, Mahasi tehsil in Bahraich district, Uttar Pradesh with an encounter rate oft£2223%.

The Indian softshell turtle individual was the only species ofbkett turtle recorded from théower stretch of

the Ghaghra River near Barhalganj, Gorakhpur district, Uttar Pradesh. Feightypercent (28%) sightings with
1286 individualsvas recordedn 394 km stretch of Lower Middle zofi®m GhaghraSharda confluence at
Mabhsi, Bahraich district to GhaghRapti confluence at Kaparwar, Deori district in Uttar Pradesh; with an
encounter rate 0f3.26+ 0.80 Only 1% turtles were recorddrbm the Lower zme starting fromits confluence
with Rapti River near Kaparwar village, Barhaj Tehsil in Deoria district, Uttar Pradesh to its confluence with main
stem Ganga at Revelganj in Saran (Chhapra) district, Bihar with an encounter@&té-v0.17.
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Distribution map of Freshwater turtle in Ghaghra River recorded during present ecological assessment

m Uppere Middle Zone mLower Middle Zone mLower Zone

Figure 2.1&onewise (%) distribution of freshwater turtle recorded during present study in Ghaghra River

Table 2.8Zonewise abundance of freshwater turtle recorded during present ecological assessment

Zone Length Segment Abundance ER + SE
Upper Middle Zone 76 15 3213 42.28 +29.80
Lower Middle Zone 394 79 1286 3.26 £0.80
Lower Zone 142 29 35 0.24+0.17

33



2.5 Amphibians

Amphibians are one of the least studied taxa from @leaghra Rer. The studiesindertaken by Hegd& Roy

(2011) and Das et al. (2012) in Katarniaghat WLS recorded 10 species belonging to 4 families in and around the
Girwa Rive(Figure 217).However, two unidentified species belonging to the familbésroglossidae Anderspn

1871 andMicrohylidae Giintherl858havealso beenecorded (Das et al.,201All recorded species come under

the Least Concern category of the [IUCN.

Rhacophoridae Hoffman, 193 m Species  ® Unidentified
Microhylidae gunther, 1858
Dicroglossidae Anderson, 187
Bufonidae Gray, 1825

o
=
N

3 4

(&)
()]

No of Species

Figure 2.17Amphibians species recorded from Ghaghra River basin based on previous studies

The assessment for amphibian distribution was not undertaken during the present study.
2.6 Fishes

Pioneering study by Srivastava (1988) documented 111 fish species from GRagdwan Uttar Pradesh and
Bihar. However, Mishra et al., (201dgmparatively reported a lesser numb@r=62) of fish species from the

five sampling sights in Uttar Pradesh using four different types of gill nets. Sthdir summarised Cyprinidae

as themost abundant family (30.6%), followed by Bagridae (9.7%), Siluridae (6.5%) and Schilbeidae (6.5%). They
also documented that carnivore fishes dominated the Ghaghra River (61.3%), followed by omnivores (25.8%).
Further, out of the 62 fish species recordddspecies werendangered, 10 vulnerable and remaining 48 species
were not evaluated as per categories of the IUCN Rsd Sarkar et al. (2012) recorded four exotic species,
including Common carp Cyprinus carpig, Grass carp Qtenopharyngodon idellug, Silver carp
(Hypophthalmychthys molitrjxand Pangasiuspangasiusin low abundance from the Ghaghra River. Fish
assessments undertek later indicate that GhaghraivRr harbours the richest fish diversities in terms of
families and genera throughout itength as compared to other major tributaries of the Ganga River with
presence of 85 species (Sarkar et al., 2014). Intensive steatiéad out on the growth and age bébeocalbasu

and Catlacatla havealso been carried out in the Ghaghra River (Ddiine al., 2009; Dwivedi and Tripathi,
2019).

The distribution of fishes was not studied during the present assessmentyithise undertaken later.
2.7 River Stretches with High Biodiversity Value
Based on the field observations, stretches with high biodiversity value were identified. Variables such as water

depth were used to define habitat along the length of the Ghaghra River. Ecological assessment of the River
indicates that the presence of riviee islands, suitable water depth and low anthropogenic pressures are
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responsible for wide distribution of aquatic species of conservation concern. Figlu&sand2.19 depict the
depth profile of Ghaghra River from Kailashpuri Barrage, Bahraich dattitttar Pradesh to Revelganj, Saran
(Chhapra) district of Bihar during the winter months of December 20@0uary 2021.
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Figure 2.1Depth profile of Ghaghra River from Kailashpuri Barrage, Uttar Pradédévelganj, Bihar

Depth of the Ghaghra River recorded during the present ecological assessment varies from the minimum of 0.4
m to a maximum of 12.7 m with an average of 249688 m. Depth of 1 to 3m was recorded in 57.03% of the
total survey stretchrbm Kailashpuri Dam, Bahraich, Uttar Pradesh to Revelganj, Bihar.
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Table 2.9Stretchwise depth classes recorded in Ghaghra River

Depth Classes Stretch (%)
Less than 1m 6.25
Imto 3m 57.03
3m to 5m 24.22
5mto 7m 9.38
More than 7m 3.13

Priority stretches were identified based on presence of key aquatic species such as Gangetic dolphin, gharial,
mugger and freshwater turtles. The geographical location of key aquatic species, and habitat conditions were
superimposed in the GIS domain (Fig@.21). Three stretches covering the entire river were identified in the
order of high, medium and low priority. Tal#e10 summarizes these stretches in terms of location, length, river
depth, presence of fauna of conservation significance and spéuiéats.

Figure 2.21
Distribution of key aquatic gties in the Ghaghraer

High Biodiversity Value Stretch

Stretch: Lower Middle Zone

This is a 394 km stretch from the Ghagitaarda confluence at Mahsi, Bahraich district to Ghagtapti
confluenceat Kaparwar, Deori district in Uttar Pradesh. The depth here rafrges 0.4 m to 12.7 m with a

mean value of 2.91 m. The stretch has low anthropogenic pressure till Ayodhya district with presence of large
sandbanks and riverine islands. The nearest hulmabitation isapproximately 2 km away from the River.
However, human dependency in terms of riverbed farming was recorded throughout the stretch. Beyond
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