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Abstract

Wetland iswater body which developslocal
ecological atmospherein their surroundings.The
Sultanpur city’s wetland ecology is severely
degrading due to numerous biological and
anthropogenicinfluences, asindicated by numerous
studies. Thus, conflict between devel opment and
ecology and its recurrent impact on the larger
society is becoming evident here every day. The
water quality related data has been produced by
collecting samplefrom Dadupur wetland site. The
sampled water has been tested and itsvalues have
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and representation software programs, including

Dr. Dinesh Kumar Tripathi SPSS and Xlstat 2010. We used multivariate
Principa & Professor statistics to provide an overview of Sultanpur city
Department of Geography wetlands’ current immunological state. Dadupur
RanaPratap PG College wetland is both perennial and rainwater fed, with
Sultanpur, Uttar Pradesh, INDIA a water regime depth of 7 feet during the non-

monsoon season and 21 feet during the 2023
monsoon. People who live nearby use this marsh
for agriculture, fishing, waste water disposal and as a dump yard. The most significant pollutants
observed in the present study are Total Alkalinity, Chloride, Fluorides, Nitrates, Total Dissolved Solids
and Electrical Conductivity. Dadupur wetland are experiencing a water area crisis due to wetland
shrinkage as a result of water scarcity, non-dredging, and public ignorance of wetlands.
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I ntroduction

Wetlandsareareaswherethewater tableistypically at or near the surface or when thelandiscovered
with shallow water. They arethe areaswhereterrestrial and aquatic systems meet. Wetlands have great
importancefor loca ecology. During thelast two decades, wetlands had recelved greeter attention, from the
viewpoint of their ecology aswell as conservation practices (Halder & Ghosh, 2014). Socio-ecological
sustainability and management of wetlandsare a so being increasingly acknowledged in theworld of water
discourse. In spite of these priorities and action frameworksworl dwide, many natural wetlands, and their
biodiversity areincreasingly threatened or degraded through avariety of human actions, both direct and
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indirect (Dugan, 1994; Finlayson and Vander Vak, 1995). Wetl and ecosystemsin Sultanpur areboth permanent
and temporary geomorphic unit associated with rainfall that constantly changetheir status(Das & Pal 2017).
Aswetlandsaretheintegral part of the present hydrol ogic cycleand support development of acivilization,
they d soundergo continud pressurefromvariousanthropogeni c activities. Thus, conflict between devel opment
and ecology and itsrecurrent impact on thelarger society isbecoming evident hereevery day (Dattaand
Ghaosh, 2015).Withrapid changeinland usedueto deve opmenta activitiesduring last 30 yearsmany wetlands
wereirreversbly lost, while performing specificecol ogicd functionsin purifying air and water, conserving ol
and controlling climate change (Burton et d., 1999). Shalow wetlands, thus al so facilitate dense growth of
rooted aguati c macrophytes, which competefor nutrients and space with phytoplankton and are not part of
the autotrophic food chain (Rejmankova, 2011). The Sultanpur city’s wetland ecology is severely degrading
dueto numeroushbiologica and anthropogeni cinfluences, asindicated by numerousstudies (Gopaan, et d .,
2022; Thomson and Estades, 2024; Dipsonand Nair, 2012). Pollutantsfrom the muck layer can be absorbed
by shrubs, and tiny algae can rai se dissol ved oxygen levels. By breaking down organic wastes, bacteriacan
raisetheBOD (Roy and Roy, 2012).Wetland destruction in Sultanpur city can be attributed to variousfactors
such asdeforestation and tree-cutting, soil erosion, anthropogenic pressures|eading to habitat destruction
and biodiversity loss, uncontrolled dredging, hydrol ogical intervention causing aquifer loss, rapid depletion of
ground water, large-scalewater usefor domestic, industria, and agricultural purposes, and culturd siltation,
among others. Pollutionfrom s gnificant tourism deve opment and hotel congtructionisancther factor endangering
wetlands. Ecotourism has begun to disturb ecosystems that were thought to support ahigher density of
endemic species. Human populations’” heavy reliance on these ecosystems is reflected in the stress that wetlands
facefrom natura variablesand anthropogenic activity. These aquatic bodies are under additional pressure
dueto diminishingwater supplies. Previoudy Sultanpur wasthe hometo extensvetracts of wetland habitats
for water birds and other animals, many of today’s agricultural landscapes are being invaded by crops and are
under increasing pressurefrom agriculture. Since some of the most fertile soilsarefound closeto wetlands
and these placesmakeideal suppliesof water for irrigation of nearby croplands, agriculture hasemerged as
the primary cause of the decline of wetlands. Water resourcesin Indiaare under extreme pressuredueto the
fact that the great majority of the city’s population is employed as farmers, who are primarily located in the
areasthat border wetlands. In Uttar Pradesh, food production has been steadily rising dueto increasing
agricultura intengification andimproved irrigation systems, mostly for the production of rice, wheet, pul ses,
and maize, in order to fulfil thedemands of the growing population. The paper isfocused onimpact of urban
development and itsimpact on wetland in the city.Wetland ecosystemsin Sultanpur city are both permanent
and temporary geomorphic unit associated with rainfall that constantly changetheir status(Das & Pal 2017).
Aswetlandsaretheintegral part of the present hydrol ogic cycleand support development of acivilization,
they dso undergo continua pressurefrom variousanthropogenic activities. Thus,conflict between devel opment
and ecology and itsrecurrent impact on thelarger society isbecoming evident hereevery day (Dattaand
Ghosh, 2015). Historically such devel opmentad activitieshave severely damaged physical and ecological
characteristicsof thesewetlands. Thereasonsareavailability of water, fertileland for agricultureand other
dliedactivities

Sudy Area

Sultanpur city is one of the important parts of India’s historical and cultural pre-eminence. Sultanpur
city islocated in Dubeypur block in Sultanpur city in Uttar Pradesh. Thecity of Sultanpur, lieson both sides of
river Gomati between Latitude 26°16°33" N and Long. 82° 04’ 48" E. It is border by different blocks such as
Kurwar, Kurebhar, Jaisinghpur, Bhadaiyan. City islocated on Gomati River bank.
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Figurel: Location of the Study area
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(Source: Census of India, 2011)

Sultanpur city hasatropical wet and dry climatewith averagetemperaturesranging between 20t0 28 °C
(681082 °F). Sultanpur experiencesthree distinct seasons. summer, monsoon and amild autumn. Typical
summer monthsarefrom March to May, with maximum temperaturesranging from 30t0 38 °C (86 to 100 °F).

Research Methodology
Research methodol ogy comprisesthe collection of dataand processing of datafor productive output
regarding the study. Thereis Dadupur wetland sitefrom Sultanpur city has sel ected for the detail analysis of
problemsfaced by wetlands.
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Data Sour ces. There are 50 respondent’s response have been collected with related to causes behind
the wetland degradation. The random sampling method used for the collection of datawith the help of
guestionnaire-based survey. Thewater quality related data has been produced by collecting samplefrom
Dadupur wetland site. The sampled water has been tested and its val ues have been collected as datafor
assessment of pollutionlevel and water qudity.

Data Analysis. The collected data have been analysed using a variety of statistical analysis and
representation software programs, including SPSSand XLSTAT 2010. We used multivariate statisticsto
provide an overview of Sultanpur city wetlands’ current immunological state. To forecast the average water
quality inthese wetlands, we employed correlation analysis.If thedatalie exactly along astraight linewith
positive slope, thenr=1. If X and Y are two variables, then the correlation ‘r* between the variable X and Y

isgivenby

N(Xxy) - (Zx)(Zy)
A/ [MZX7- )T N2y~ &y)’]

Egq.1. T =

Where, xand y are the sample means. If the value of correlation coefficient ‘r’ between two variables
XandYisfairlylarge, itimpliesthat thesetwo variablesare highly correl ated.

Result and Discussion

Present Statusof Dadupur Wetland
Dadupur Wetland is located in Sultanpur city’s Dadupur area. It is largest waterbody in Sultanpur city.

Historically it occupieslarge part of the Dadupur areabut now it has beenreducedinto small area. Thisis

natura and largewetland andit isperennia wetland and a so receiveswater fromrainfall andit dsoreceive

wastewater from Dadupur locality. It occupies44.52 Acreof land asawater areain 2023. Itis Government

owned wetland and managed by local municipality. Itsaverage depthis 7 feet and deepest part has depth

around 18feet.Itisperennia aswell asrainwater fed wetland and itswater regime depthrangefrom 7 feetin

non- monsoon to 21 feet during monsoon period in 2023. Peopleliving surrounding of thiswetland usesit as

dump yard, for fishing, disposal of wastewater, and for agriculture purpose (Figure 2).

Figure2: Dadupur wetland in Sultanpur city
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Encroachment in Dadupur Wetland
Dadupur wetland islargest wetland in the city of Sultanpur. In 2023, it will beawater areacovering
44.52 acres. Theloca municipality isin charge of overseeing this Government-owned wetland. The deepest
portionisaround 18 feet deep, with an average depth of 7 feet (Figure 3).
Figure 3: Wetland Occupied by Different Land Categories
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Itisawetland that isboth perennid and rainwater fed, with awater regime depth of 7 feet duringthe
non-monsoon season and 21 feet during the 2023 monsoon. People who live nearby use this marsh for
agriculture, fishing, wastewater digposd andasadump  yard. Thepersistent probleminthiswetland issiltation.
There is a lot of vegetation along the wetland’s edges. Locals are constantly encroaching on this property by
expanding their agricultural fields. The wetland’s changes between 2010 and 2023 demonstrate that it is
getting smaller and that anincreasing amount of agricultural activity isoccurringaroundit (Table 1). A total of
16.81 acresof wetland area have been | ost, asthe accompanying table further demonstrates. Agriculture has
only taken up 4.54 acres of the encroached area, while 1.87 acres of the 16.81 acresare wasteland. With
6.93 acres, vegetation cover occupiesthelargest portion of the marsh (Figure4). With 3.47 acres, the built-
up area shares a significant portion of the wetland’s encroached area.

Table 1: Encroachment of land from Dadupur wetlands by different land use

Encroachment Category | Area(in Acre) | Area (in Percent)
Agriculture 454 10.20%
Wasteland 1.87 4.20%
Built-up 3.47 7.79%
V egetation 6.93 15.57%
Wetland 27.71 62.24%
Total area 44.52 100
(Source: Primary Data)
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Figure4

B Agriculture

m Wasteland

M Built-up

Vegetation

B Wetland

Thegiven figure showsthetotal areaof encroached land in different categories. The wetland has

reduced to 62 percent areaand 16 percent areais occupied by vegetation fol lowed by agriculturewith 10
percent area.

Water Quality Assessment of Dadupur Wetland

1.

Water Temper atureleve: Thewater temperatureisrespons blefor concentration of dissolved oxygen
inwater of wetlands. D.O. isdeclining in thisresearch region becausethe averagewater temperature
here is 29.4°0 C, which is on the border of the acceptable limit of 30°C. In monsoon season, the
highest water temperature 34.70C was observed in Dadupur wetland. temperaturein monsoon season
ispartially high in comparison to annual average temperatureinthe study area. It phenomenawas
detected dueto high carrying capacity of water to absorb the heat during the monsoon season.

Seasonal Variation of Transparency: Transparency hasarolein hydrophyte photosynthesis. The
vegetation and wildlife of wetlands are severely harmed by extremes of transparency. A medium
transparency rangeisideal for the development of some microphytes, whichresultinanalgal bloom
(light greenish water), which serves as both afood source and aproducer for littlefish. In monsoon
season, the highest water transparency 54.5 was observed in Dadupur wetland. Seasondly, thisregion
has high transparency during the rainy season (July to September) and low transparency during the
summer (Marchto May).

SpecificConductivity (imho/cm): Sdtsthat havedissolved and sol utionsof most inorganic compounds,
including carbonate, sulphide, chloride, and alkalis, are often good conductors. In monsoon season,
thewater conductivity 0.28 (imho/cm) was observed in Dadupur wetland. Theconductivity of wetlands
water isconsi stently measured in the present research to bewithin the allowabl e limit during the pre-
monsoon season and comparatively lower during the post-monsoon season.

Variation of Turbidity (PPM): Measurement of water quaity heavily reliesonturbidity. Light scattered
by suspended particles, such assilts, clay, organic matter that has been finely divided, plankton, and
other microscopic animals, ismeasured asturbidity. Theannua water turbidity wasobserved 42.84
ppm in Dadupur wetland. “A turbidity range from 30-80 cm is good for fish health; 15-40 cm is good
for intensive culture system, and < 12 cm and >35 cm causes stress,” state Bhatnagar and Devi (2013).
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5. Variation of T.D.S: Total dissolved solids(TDS), ameasure of the number of inorganic pollutants
present in wetland water, is another aspect of water quality assessment. The total of the water’s positively
and negatively charged anionsand cationsmakes up itsconcentration. Partsper million (ppm) isanother
termfor thetotal amount of ions, including metals, sdts, and minerds, dissolved inaspecific volumeof
water expressed asmg/L. Thehighest water T.D.S 107.76 mg/It was observed in Dadupur wetland.

6. Variation of pH: Theconcentration of hydrogenionsinwater ismeasured by pH, which standsfor
“Potential of hydrogen” or “Power of hydrogen” (Vermaet al., 2023). The pH value of water indicates
how strongly acidic or basicit isat aparticul ar temperature. The pH of the surrounding water hasa
significant impact on all biological processes as well as the preservation of the water’s physical and
chemical characterigtics. ThepH vaueinthisresearchis shown to be somewhat higher during the pre-
monsoon and somewhat lower during the post-monsoon. pH in the southern areais 7.83t0 8.20 pH,
whileinthe north-eastern part it can go aslow as 6.37 pH (location 23) or ashigh as8.20 (location
25). Higher pH isobserved in certain areas, while much lower pH isfound inthe eastern part.

7. Variation of Dissolved Oxygen: Wetland and water body health can be eval uated using dissolved
oxygen (DO), whichisthought to be one of the best markers. It measuresthe quantity of oxygen that
isaccessibleinaspecific volume of water for metabolic action. In monsoon season, thewater DO 5.78
mg/lt wasobserved in Dadupur wetland. Thewetlandsin the present study record high level sof dissolved
oxygen throughout the monsoon and post-monsoon, but comparatively lower levelsduring the pre-
monsoon period, whenthewater level islow.

8. Variation of Alkalinity: Thewholeconcentration of dkainity in wetland water, including carbonates,
bi carbonates, hydroxides, phosphates, borates, dissolved cal cium, magnesium, and other substances,
is measured as alkalinity, which represents the water’s resistance to pH changes. In monsoon season,
thehighest water akalinity 40mg/It was observed in Dadupur wetland. Seasondly theakainity ishigh
inthe summer, winter and rainy season respectively in thisstudy area. But overall alkainityisinthe
optimum level or withinthedesirablerange.

Correlation Matrix Wetland Water Quality Components

The WQI methodismore methodol ogicd and facilitatesthe comparative eva uation of wetland water
qudity of severa sampling tes. It isfound that thewetland water on more than 80 percent sampling stations
arenot good for drinking and 20 percent has been founded | essamount of pollutant. In the present study for
thisareaTDShashighly positive correlation with EC (r = .995). Thisshowsthat withincrease or decreasein
thevaueof TDS; EC dsoexhibitincreaseor decreaseinthelr values TDSd so show highly positivecorrelation
withTH, Cl and F. TH show highly positive correlaiion with Cl, NO3 and K (Table3). Thisindicatesthat TH
inwater samplemay be dueto presence of Ca(NO3)2 and Mg (NO3)2, CaCl2, MgCl2, CaF2, and MgF2.
Positive correlation observed between Cl & F, Cl &NO3, Cl & K, K & F, Na& K. Total positive correlation
isobtained between 32 union and 41 union and rest of the union (23 union, 15 combination) show negative
correlation. Turbidity shows negative correlation with most of parameters (Table 2). Temperature shows
negative correlaionwith Na

Table2: Water Quality Correlation Matrix of Sultanpur City

pH [TDS | EC | TH Cl | No3 |F Na | K

pH | Corrdaion 1 | 079 | 088 | .427 | 318 | 434 | 235 | .116| .602
Sig. (2-tailed) 827 | 808 | 218 | .371 | 210 | 513 | .750 | .065

TDS | Corrdation | .079 | 1 | .995° | 749 | 915" | .629 | .780° | 530 | .353
Sg. (2-tailed) | 827 000 | 013 | .000 | .051 | .008 | .115| .317

EC | Corrdation | .088 | 995" | 1 737 | 901" | 614 | .746 | 515 .325
Sig. (2-tailed) | .808 | .000 015 | 000 | .059 | 013 |.128| .359
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TH | Corrdation | 427 | .749° | .737 1 | .906° | 957 | 640° | 217 | .796"
Sg. (2-tailed) | 218 | .013 | .015 000 | .000 | .046 | 547 | .006

cl Corrdation | 318 | 915" | 901" | 906" | 1 | 818 | .753 | 515 | 502
Sig. (2-tailed) | 371 | .000 | .000 | .000 004 | 012 | 128 072

No3 | Correldtion | 434 | 629 | 614 | 957 | .818° | 1 | 501 | .169 | .833"
Sig. (2-tailed) | 210 | 051 | 059 | .000 | .004 140 | 640 | .003

F Corrdation | 235 | .780° | 746 | 640 | 753 | 501 | 1 | .419| 573
Sg. (2-tailed) | 513 | .008 | .013 | .046 | .012 | .140 228 | .083

Na | Corredion | .116 | 530 | 515 | .217 | 515 | 169 | 419 | 1 | .009
Sg. (2tailed) | .750 | 115 | 128 | 547 | 128 | .640 | .228 1980

K Corrdation | 602 | .353 | .325 | .796° | 592 | 833 | 573 | .000| 1
Sig. (2-tailed) | .065 | .317 | .359 | .006 | .072 | .003 | .083 | .980

**Correationissignificantatthe 0.01level (2-tail ed).
* Correlationissignificantat the0.05level (2-tailed).

The most significant pollutants observed in the present study are Total Alkalinity, Chloride, Fluorides,
Nitrates, Total Dissolved Solidsand Electrical Conductivity. Though, some sampling sitesalso exhibitstotal
hardness, cal cium and magnesium asprincipa pollutantswith other parameterswhilst by anayzing the NPI
valuesin both seasonsit can a so be concluded that in some samplesall parametersexcept pH behaveslike
pollution causing parameters.

Impact of Wetland Degradation

Shrinkage: Dadupur wetland are experiencing awater areacrissdueto wetland shrinkageasaresult
of water scarcity, non-dredging, and public ignorance of wetlands. Wetland shrinkage is a result of wetlands’
ecosystem being hampered by the construction of schools, and buildingsfor residential and commercial use.

Conclusion

The Sultanpur city wetlands degradation will undoubtedly have asignificant impact onthetraditional
resource users’ way of life. The impact of wetland deterioration on the way of life for those who traditionally
usewetland resources. A comprehens ve analysisof the physico-chemical characteristicsof wetland water,
including pH, turbidity, temperature, conductivity, total hardness, dissolved oxygen, fluoride, chlorine, iron
content, and total and faecal coliform bacteria, has been conducted.Many physi co-chemica and biol ogical
elementsinfluencethequdity of water, whichinturn affectswhether it is suitablefor fish and other aquatic
anima production and distribution. Themost Significant pollutants observedin the study are present inwetland
suchasdkainity, chloride, fluorides, nitrates, tota dissolved solidsand e ectrica conductivity.Maximumwetlands
areexperiencing awater areacrisisdueto wetland shrinkage asaresult of water scarcity, non-dredging, and
publicignorance of wetlands.A naerobic oxidation occursin wetlands dueto the massive buildup of organic
compounds caused by it. Wetlands become poisonous when organic matter breaks down and rel eases
CO2.Thesewetlandsarelifelinefor local community and their continuous depl etion are causing threat to
existencefor local economy.
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