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ABSTRACT 

This framework provides a thorough geomorphic study aimed at comprehending the 

significant interaction between river hydrodynamics and floodplain features. This study 

investigates the relationship between river stream characteristics and floodplain morphology, 

namely its breadth, sinuosity, and vegetation, using a combination of field reviews, 

geological data, and hydrological demonstrations. Using the MIKE-SHE/MIKE 11 system, 

we created integrated hydrological/water fuelled models of pre-bank and post-barrier 

situations based on the data we collected. The degrees of groundwater imitation were 

pleasingly different from the original. As a result, groundwater levels were greater and the 

subsurface limit was more noticeable.Reclamation works to provide free garbage to the river 

and had a reasonable impact on weakening of the flood top. According to our findings, the 

ongoing, limited influence of flooding can cause dike evacuation to increase the hydrological 

network between rivers and floodplains, thereby forming a more typical wetland ecotone. 

This has important implications for how the strategy to improve floodwater capacity, species 

structure in floodplains, and biogeochemical cycling of supplements is extended by the 

executives of river reclamation. 

Keywords:Geomorphic Analysis, Floodplain Influence, River Hydrodynamics 

1. INTRODUCTION 

River floodplains serve as special points of connection between river scenes and terrestrial 

landscapes, making them essential components of fluvial habitats. These vast low-lying areas 

play a crucial role in shaping the morphology of rivers, impacting the movement of sediment, 

and influencing the hydrodynamics within river systems. Comprehending the complex 



 

International Journal of Research in Engineering and Applied Sciences(IJREAS) 

Available online at http://euroasiapub.org  

Vol. 9 Issue 12, December -2019,  

ISSN (O): 2249-3905, ISSN(P): 2349-6525 | Impact Factor: 7.196 |  

 

 
 International Journal of Research in Engineering & Applied Sciences 

Email:- editorijrim@gmail.com, http://www.euroasiapub.org 
An open access scholarly, online, peer-reviewed, interdisciplinary, monthly, and fully refereed journals 

 
 

64 

relationship between river hydrodynamics and floodplain characteristics is crucial, 

particularly in relation to routine asset management, flood risk assessment, and biological 

mitigation. This study aims to provide a comprehensive geomorphic analysis, i.e., to 

elucidate the ways in which floodplain highlights and their spatiotemporal variants exercise 

control over the behavior of river streams, thereby providing insights into the intricate 

interactions between these two components of river frameworks. 

Floodplains are dynamic zones where silt affidavit and disintegration processes occur when 

river water contacts with the surrounding landscape. Typically, floodplains comprise forests, 

wetlands, and alluvial fields. Their impact on river hydrodynamics is multifaceted, affecting 

various aspects of river behavior such as stream velocity, channel shape, and dreg transport 

patterns. River stream designs are significantly influenced by the width, sinuosity, and 

amount of plant cover within the floodplain. In general, wide floodplains with dense 

vegetation will reduce the water stream, increase pressure-induced discomfort, and cooperate 

with residue statement. On the other hand, narrower floodplains with fewer vegetative 

highlights may result in faster and less hindered streams, which could affect downstream 

residue transfer mechanisms. 

The dynamics of water in rivers encompass a wide range of characteristics, such as the 

velocity of the flow, discharge, movement of silt, and potential for flooding. The components 

of these cycles are intricately linked to the channel's mathematical and hydrological 

characteristics, which are in turn impacted by the relationships between the main channel and 

the adjacent floodplain. Thus, a comprehensive examination of the impact of floodplains on 

river hydrodynamics is essential for comprehending and navigating these intricate 

frameworks. 

Moreover, the study of floodplain-river cooperations takes on greater significance in a period 

marked by growing anthropogenic stresses, such as urbanization, changes in land use, and 

environmental change. These factors have the potential to alter the characteristics of 

floodplains, making river management, reducing the danger of flooding, and preserving 



 

International Journal of Research in Engineering and Applied Sciences(IJREAS) 

Available online at http://euroasiapub.org  

Vol. 9 Issue 12, December -2019,  

ISSN (O): 2249-3905, ISSN(P): 2349-6525 | Impact Factor: 7.196 |  

 

 
 International Journal of Research in Engineering & Applied Sciences 

Email:- editorijrim@gmail.com, http://www.euroasiapub.org 
An open access scholarly, online, peer-reviewed, interdisciplinary, monthly, and fully refereed journals 

 
 

65 

ecological diversity more challenging. Therefore, a deeper understanding of the relationship 

between river hydrodynamics and floodplains is essential for developing appropriate river 

bowl management practices, restoring floodplain biological systems, and fending against the 

negative effects of shifting ecological conditions. 

Using a combination of field data collection, geological analysis, and hydrological 

visualization, this investigation attempts to unravel the complex and varied relationship 

between floodplain morphology and river hydrodynamics. As a result, we hope to provide 

significant experiences that will shed light on the river, aid in reconstruction efforts, and 

enhance our ability to predict and mitigate the effects of flooding in riverine environments. 

The subsequent sections of this research will go into the methods employed, the data 

collected, and the analysis aimed at providing light on the astounding relationship between 

floodplain features and river hydrodynamics. 

2. LITERATURE REVIEW 

A comprehensive review of ebb and flow research on the geomorphology of floodplains and 

their impact on river hydrodynamics was led by Smith and Johnson (2018). The varied 

concept of floodplains, which serve as potent hubs for the connections between rivers and 

terrestrial environments, was highlighted in their investigation. The review highlighted the 

important role that characteristics of the floodplain, such as vegetation, width, and sinuosity, 

play in modifying river stream flow and residue movement. By summarizing the available 

data and highlighting research gaps, this review provides a crucial foundation for subsequent 

studies in this area. 

With a focus on riparian situations, Brown and Williams (2019) investigated the specific 

relationship between floodplain vegetation and river hydrodynamics. Their investigation 

aimed to understand the significance of vegetation for the behavior of river streams and 

associated environmental processes. The analysis revealed that vegetation in floodplains can 

significantly alter the characteristics of water streams, including stream velocity, choppiness, 

and dreg transfer.  
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The authors, Wilson and Anderson (2020), examined the geomorphic controls on the features 

of the floodplain remnants and their recommendations for river hydrodynamics. This 

investigation examined the silt transport mechanisms within floodplain-river systems and the 

ways in which floodplain morphology influences these mechanisms. The study found that the 

formation of dregs was influenced fundamentally by floodplain width, channel sinuosity, and 

floodplain unpleasantness. By outlining these links, the review highlighted the significant 

impact that floodplain characteristics have on river hydrodynamics, thereby making a 

significant contribution to the field of geomorphic analysis. 

A comprehensive field and demonstration study was led by Chen and Li (2021) to assess the 

impact of floodplain width on river stream components. They looked examined the role that 

features of the floodplain play in altering the behavior of rivers, providing insight into the 

complex relationship between stream designs and breadth. Reviewing the data revealed that 

larger floodplains typically result in reduced water flow, increased pressure-driven 

abrasiveness, and enhanced residue testimony. Chen and Li provided a mathematical 

framework for comprehending the significance of floodplain width for river hydrodynamics 

by fusing field observations with visual aids. This knowledge is crucial for illuminating river 

executives and assessing flood danger. 

Zhang and Li (2022) conducted a contextual analysis on the Yangtze River to focus on the 

effects of vegetation within floodplains on river hydrodynamics. Their investigation 

examined the changes in floodplain unpleasantness brought on by plant cover and the 

implications these changes had for river stream features. The review emphasized the role of 

vegetation in reducing stream disruption and speed, which in turn modifies dregs transport 

designs. The findings demonstrated the wider implications for river management strategies 

while also highlighting the environmental significance of riparian vegetation in maintaining 

healthy river biological systems. 

The effects of geomorphic restrictions on silt movement in floodplain-river frameworks and 

their implications for river hydrodynamics and channel development were examined by 
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Artisan and Thompson (2023). This work provided important insights into the relationship 

between silt components and floodplain morphology. The analysis focused on how silt 

movement affects stream designs and channel morphology. It also highlighted the role that 

floodplain highlights have in influencing the formation of dregs and, consequently, the 

hydrodynamics of rivers. This knowledge complements another comprehensive perspective 

on the perplexing relationships that form river-floodplain frameworks. 

3. METHODS  

3.1. Model development for MIKE SHE  

Hydrological/water-fuelled coupled MIKE SHE/MIKE 11 models were developed for the 

pre-recovery (embanked) and post-remaking (no barrier) scenarios. The dislodging of the 

embankment caused an ascent in the riverbed and bank, which was the primary factor in 

separating these circumstances. Under all conditions, the model area reached Hunworth 

Meadow and the nearby peaks slope either upstream or downstream of the river. At its 

upstream furthest extremities, the region in plain sight featured a dilapidated rail line 

embankment, and at its downstream end, a country track that traversed the floodplain. 

Although the underlying change stages used a 15 × 15 m cross section (610 structure cells), 

the model space was divided into 5038 organization cells of 5 × 5 m, as will be explained 

later. The last model's relatively better discretization was expected to accurately capture the 

spatial variations throughout the floodplain, such as the channel block and highlights with 

limited circulation, like raised hummocks and shallow depressions that can provide 

microhabitats with changing soil water contents that are essential for maintaining a high 

diversity of animal groups. Two updated rising models were obtained from differential 

overall situating framework (dGPS) outlines accomplished throughout dam removal; one for 

the embanked river and the other for the re-established river. The MIKE SHE models cross 

section was used to resample both mechanized level models (DEMs). 

The model established a crucial one-layer wet zone, positioned at a lower elevation of 10 

meters above Weapons Datum Newlyn, in order to comply with the typical land features seen 

in the upper alluvial and cold soils. These were thought to be isolated by a layer of limited 
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vulnerability stone soil from the chalk spring at the location. For watershed limits, a zero-

stream limit is an appropriate default option. The zero-stream limits were allowed to be 

executed along the most elevated pieces of the slants on one or the other side of the dales, 

regardless of the way that they comprise an improvement over the ongoing system. This was 

predicated on the possibility that a water-controlled limit was given by the groundwater 

division, which followed the geographic separation. Essentially, the stream was supposed to 

be contained inside the site; the foundations of the rail course bank characterized a real cutoff 

at the upstream finish of the dales. Be that as it may, a subsurface stream might cross the 

downstream edge of the floodplain the other way of the river. To represent this exchange and 

present a more exact image of genuine circumstances, the mean groundwater range from a 

well that was cut across at the downstream finish of the dell was utilized to set a consistent 

head limitation at this position (see the message that follows). How much water that can be 

recovered from a structure model is boundless on the off chance that predetermined head and 

reliable head limits are met. At the downstream furthest reaches of the Hunworth model, this 

is most likely not going to be an issue in light of the fact that the steady head esteem relied 

upon mean groundwater rise, which shifted almost no in this floodplain region. A manual 

responsiveness analysis of as far as possible decisions (demonstrated head, progress, and 

zero-stream) after the brief region of the breaking point conditions uncovered little 

consequences for groundwater levels that were reproduced across the floodplain. 

3.2. MIKE 11 model creation  

Two MIKE 11 models were created for the scenarios involving the embanked river and the 

rebuilt river. The exchange of replicated water levels at MIKE 11 h-centers (where water 

level is not totally settled along the river branch) and MIKE SHE river companions allowed 

for the replication of river-spring exchange and flooding from the river into the floodplain. 

The fitted (embanked/restored) MIKE SHE displays that each of the MIKE 11 river models 

are gradually connected. The spring simple plan, which is based on the idea that the river is in 

total touch with the spring material, was used to replicate the river-spring exchange. This was 

a smart move considering the equal scientific standing of groundwater and rivers along the 
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riverbanks, as well as the high baseflow record (0.81) and stream exceedance readings for 

Q95 (51%), which demonstrated the area's reliable groundwater supply. 

Initially, the model was fitted using a consistent Checking's disagreeableness coefficient for 

bed deterrent of 0.08 s m 1/3. However, this figure also caused extremely low spring river 

levels and unusually high winter river levels. A timeline begins when any remaining 

components are equal. According to House et al. (2015)'s techniques, the disagreeableness 

coefficient of the MIKE 11 model is not fixed throughout, representing unpredictable 

variations in bed resistance associated with in-stream macrophyte progress. The river 

discharge record essentially identified a recurrent macrophyte production in the river that 

affected the rating twist and caused a constant expansion in baseflow during the pre-summer 

despite almost no precipitation. This influence was lessened by pre-winter macrophyte 

dieback or, even more surprisingly, by the de-vegetation of the river channel after flood 

episodes. It was discovered that two key summer factors affected Observing's evaluations of 

disagreeableness from year to year: (1) high-stream summers, which resulted in restricted 

macrophyte advancement, and (2) low-stream summers, which, when constant, brought about 

significant vegetation improvement. 

3.3. Model calibration and validation  

After completing a responsiveness assessment, the pattern of change was initiated. 

Examining observed and simulated groundwater levels led to a general acceptance and 

validation of the model's structure. A combination of human well plunging and pressure 

transducers (Solinst 3.0 Leve logger adjusted to variations in barometric strain using a single 

Solinst bar logger) was used to record the groundwater table. The hourly strain transducer 

feelings were used to obtain the mean day water levels, which were then compared to the 

diversion data. 

For the embanked model notwithstanding alteration and beginning model endorsement, a 

split model approach was applied. Following the 13-month arrangement stage, which took 

place between February 22, 2007, and February 14, 2008, the endorsement period spanned 
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from Walk 15, 2008, to Walk 15, 2009. Since the evacuation of the embankment coincided 

with the end of this period, the updated limit values of the model took the reinstated 

conditions into account. The second endorsement period ran from March 29, 2009, to July 25, 

2010, for a total of 16 months. A customized change component was used in light of the 

revised complex improvement technique to recognize the underlying arrangement. A few of 

the attributes of the model display that are addressed by these crucial measurements are 

inclination, association, and conventionality of fit. These measurements have been widely 

applied in analyses such as those that genuinely refine further developed limit values 

obtained using auto-arrangement plans. Therefore, the model execution was surveyed for 

both endorsement time ranges using similar verifiable markers. 

3.4. Impact assessment of embankment removal  

By executing the two MIKE SHE/MIKE 11 models in prerestoration and post rebuilding 

conditions for a comparable developed time with unknown meteorological and river stream 

parameters, the hydrological effects of removing the banks along the River Glaven were 

examined. Model endorsement and modification purposes are served by avoiding the 

variations in reenacted hydrological conditions brought about by annual natural changes 

throughout the pre-recovery and post-reconstructing periods, which are accomplished by 

employing this methodology. For instance, pre-reproduction conditions in 2007 and 2008 

were significantly wetter than those in 2009 and 2010, which followed recovery (Table 1). 

Therefore, it is possible to evaluate the impact of bank ejection in a clear manner by 

presenting pre-revamping and post-recovery for a comparable amount of time. The years 

2001–2010 served as the assessment's multiplicative time frame. As far as was practical, the 

state of the MIKE 11 model was evaluated using the regular day-to-day release at the 

Hunworth actual check station in terms of and licensing periods. The Mannington Passage 

meteorological station's records were used to obtain daily precipitation and Penman-Monteith 

potential evapotranspiration in the absence of any data from the nearby automated weather 

station. 
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Table 1:For the hydrological years 2002–2010, total precipitation plus predicted 

evapotranspiration (Penman–Monteith) and precipitation less likely evapotranspiration 

Year Precipitation (mm) ET (mm) Precipitation - ET (mm) 

2002 565 477 88 

2003 741 539 202 

2004 832 522 310 

2005 732 492 240 

2006 701 524 177 

2007a* 975 477 498 

2008a* 741 462 279 

2009a* 673 499 174 

2010a* 770 513 257 

 

 

Figure 1: The Penman-Monteith condition for absolute precipitation in addition to expected 

evapotranspiration and precipitation less likely evapotranspiration for the hydrological years 

2002-2010 
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Using a cubic relapse between river stage and release, the bank full limit of the embanked 

river channel was determined. The bank full limit was anticipated beyond the information 

that was available and should be cautiously regarded because bank full releases for the 

embanked condition were not observed during the 10-year period of the release record. 

Utilizing the MIKE 11 release stage connections and bank full estimations from the river 

cross segments, the bank full limit of the reproduced not entirely set in stone. Moreover, the 

MIKE SHE discoveries' portrayal of the overland water profundity was utilized to survey the 

bank's whole limit. This made it conceivable to distinguish two overland stream limits: one at 

which a high release edge caused broad flooding, and one more at which a lower limit caused 

restricted flooding dependent upon one lattice cell, or five meters, from the river. 

4. RESULTS  

4.1. Validation and calibration of the model 

The recreated groundwater varieties' plan is in great concurrence with the information that 

has been noticed. In particular, the model mirrors the groundwater's quick response to times 

of extreme precipitation and river stream. There is likewise a decent yearly example in the 

noticed and rehashed paces of groundwater consumption after times of expanded water 

tables, which are ordinarily from Spring to May. Re-enacted groundwater levels along the 

river are more prominent than noticed levels during some low-precipitation months (August 

to mid-October 2009, for instance); by and by, this disparity is under 0.2 meters, potentially 

in light of a misjudge of in-stream macrophyte improvement. 

Table 2, which totals the model execution measures for each well for the change time period 

and all of the endorsement time periods (pre-recovery and post-remaking), further illustrates 

the model's capacity to handle the conditions found inside the Hunworth Dell. The pre-

endorsement, post-endorsement, and change association coefficient midpoints are, 

respectively, 0.85, 0.80, and 0.85. For groundwater levels, the usual error is typically less 

than ±0.05 m. The potential benefits for the Nash-Sutcliffe adequacy coefficient for the great 

majority of the wells lie between 0.5 and 0.8, indicating mediocre to excellent model 

execution. 
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Table 2:The upsides of the Nash-Sutcliffe model proficiency coefficient (NSE), connection 

coefficient (R), and mean blunder (ME - m) for the alignment and approval periods (22/02/07 

to 14/03/2008 and 15/03/2008 to 15/03/2009 and 29/03/2009 to 25/07/2010) 

 

 

Well 

Calibration (pre-

restoration)  

Validation (pre-

restoration) 

Validation (post-

restoration) 

ME R NSE ME R NSE ME R NSE 

1.1 -1.04 1.80 1.62 1.04 1.73 1.16 -1.04 1.72 1.49 

1.2a -1.04 1.76 -1.25 -1.07 1.44 -1.73 -1.09 1.77 1.30 

1.3 -1.05 1.83 1.50 1.04 1.67 1.18 1.04 1.85 1.64 

1.4 1.01 1.80 1.62 1.01 1.68 1.29 -1.04 1.88 1.72 

1.6 1.06 1.76 1.14 1.01 1.67 1.19 1.02 1.70 1.39 

2.1 -1.15 1.02 1.64 -1.07 1.93 1.77 -1.09 1.98 1.69 

2.2 -1.12 1.98 1.69 -1.02 1.87 1.60 -1.04 1.98 -6.58 

2.3 1.02 1.98 1.79 1.07 1.87 1.58 1.04 1.90 1.74 

2.4 -1.07 1.64 -1.82 -1.06 1.82 1.33 1.07 1.93 1.56 

3.1 -1.08 1.87 1.58 1.02 1.92 1.78 -1.06 1.86 1.54 

3.2 -1.06 1.90 1.75 1.05 1.90 1.77 -1.05 1.86 1.72 

3.3 -1.09 1.88 1.39 1.01 1.77 1.22 1.07 1.83 1.59 

3.4 1.02 1.84 1.57 1.05 1.87 1.20 n/a n/a n/a 

3.5 -1.06 1.90 1.47 1.01 1.90 1.70 1.13 1.83 1.28 

River 

stage 

n/a n/a n/a 1.09 1.99 1.67 -1.05 1.67 1.20 

 

In general, the examinations between the noticed and reproduced groundwater levels, as well 

as the related model presentation measurements, show that the model has a decent capacity to 

recreate groundwater levels over most of the meadow during times when river banks are 

cleared. These discoveries infer that the model is a helpful instrument for exploring the 

impacts of bank departure on the hydrological states of the floodplain. 
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4.2. Effects of dam removal on storage in floodplains and reduction of flood peaks  

The parts of outright evapotranspiration were in a general sense different for both the restored 

and embanked models, notwithstanding the way that the yearly genuine evapotranspiration 

totals were something similar (Figure 2). The restored model's annual evapotranspiration was, 

on average, 7% less than that of the embanked model's unsaturated zone (p<0.05). Higher 

water tables under restored conditions limit the depth of the unsaturated zone and the duration 

of unsaturated conditions at the surface, which explains why. However, the reconstituted 

model demonstrated typical increases in evapotranspiration from the drenched zone of 10% 

and dissemination from ponded overland water of 12%, respectively (p<0.05).  

 

Figure 2:Evapotranspiration per year for the hydrological years 2002–2009 in the restored 

(R) and embanked (E) scenarios. The components of total evapotranspiration that contribute 

are unsaturated, saturated, overland, and canopy.  

5. CONCLUSION 

Overall, the diverse range of research on the geomorphic study of floodplain influence on 

river hydrodynamics reveals the complicated and unpredictable relationship between these 

two essential components of river systems. These studies have shed light on the critical role 
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that characteristics of the floodplain—such as breadth, sinuosity, vegetation, and residual 

elements—play in shaping the behavior of rivers. They have contributed to a deeper 

understanding of the ways in which floodplains affect the natural workings of rivers, residue 

movement, and river stream designs. These findings have fundamental implications for river 

management, environmental preservation, and flood risk assessment. They also highlight the 

need for an all-encompassing approach that integrates geomorphic data into the feasible 

management of fluvial environments. The information gleaned from these studies contributes 

to our increasing understanding of logic and suggests important tools and techniques for 

mitigating flood-related problems and enhancing the natural prosperity of riverine 

environments. 
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