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Abstract -  As urbanization accelerates and climate 
change intensifies, managing stormwater efficiently 
becomes increasingly critical. Vegetated swales, as part of 
Sustainable Drainage Systems (SuDS), offer a promising 
solution for mitigating runoff, improving water quality, 
and reducing flood risks. However, despite their potential, 
the effectiveness of swales can be compromised by a lack of 
robust design guidelines, field validation, and 
consideration of long-term maintenance. This paper 
explores the advancements in swale design, focusing on the 
use of modeling tools like InfoDrainage, which enables 
more accurate simulations of swale performance under 
varied conditions. It highlights the key design parameters, 
such as infiltration rate, vegetation health, and slope, and 
identifies gaps in current research, including the need for 
real-world case studies, validation of simulation models, 
and the integration of climate change impacts. 
Additionally, the paper recommends further research into 
the long-term performance of swales, including factors like 
sedimentation, vegetation growth, and maintenance, to 
improve their durability and efficiency. Addressing these 
gaps will help optimize the role of swales in urban 
stormwater management, ensuring that they remain 
resilient and effective in the face of future urban and 
environmental challenges. 

Keywords: Vegetated swales, stormwater 
management, Sustainable Drainage Systems (SuDS), 
InfoDrainage, urban runoff, infiltration, climate 
change. 

1. INTRODUCTION 

Urban stormwater management has become an 
increasingly urgent challenge as cities face rising 
impervious surfaces, intensifying rainfall patterns, and 
the need for more stringent water quality standards 
(McEnroe et al., 2021). Urbanization often results in 
significant land cover changes, with large areas of 
impervious surfaces like roads, buildings, and parking 
lots. This reduces the natural capacity for rainwater 
absorption, thereby amplifying the volume of runoff that 
must be managed [He et al., 2021]. Additionally, the 
impact of climate change exacerbates this issue by 
increasing both the frequency and intensity of rainfall 

events [Smith et al., 2020]. In practice, urban stormwater 
systems must be designed not only to handle higher 
volumes of runoff but also to meet regulatory 
requirements for water quality and flood mitigation 
[Jiang et al., 2020]. 

Traditional design methods for swales have relied on 
generalized assumptions about infiltration rates, 
vegetation, and flow dynamics, which often do not hold 
true in diverse urban environments [Zhao et al., 2021]. 
Such designs are typically based on simplified models 
that cannot account for varying soil types, different 
rainfall intensities, or the effects of urbanization [Zhang 
et al., 2020]. As a result, swales are often designed with 
inaccurate predictions of their infiltration capacities and 
their ability to reduce runoff volumes, leading to 
underperformance [Li et al., 2019]. 

The advent of model-based tools like InfoDrainage 
represents a significant advancement in swale design 
and stormwater management. These tools integrate 
hydrological and hydraulic simulations with real-world 
data, allowing for a more accurate representation of 
swale behavior under various storm conditions 
[Autodesk, 2023]. InfoDrainage, in particular, helps 
engineers assess swale performance more precisely, 
accounting for site-specific conditions such as soil 
permeability, vegetation health, and stormwater flow 
patterns [Chin et al., 2022]. These simulations provide 
designers with the ability to evaluate the effectiveness of 
swales in reducing runoff volume, controlling peak flow, 
and improving water quality under different storm 
scenarios [Kong et al., 2022]. Additionally, the integration 
of such tools with sustainable drainage practices allows 
for the optimization of stormwater management designs 
and better alignment with regulatory requirements [Li et 
al., 2020]. 

This review aims to explore recent advances in the 
design and evaluation of swales using tools like 
InfoDrainage. The paper will highlight key design 
parameters, summarize findings from recent literature, 
and identify existing gaps in knowledge regarding swale 
performance. It will also reflect on the ways that modern 
software tools can bridge these gaps and improve the 
effectiveness of swale systems in urban stormwater 
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management [Koon et al., 2021]. As observed by various 
researchers, while software tools have enhanced swale 
design accuracy, the real-world validation of these 
models remains a significant challenge [Fisher et al., 
2023]. 

2. THE ROLE OF SWALES IN URBAN 
STORMWATER MANAGEMENT 

Swales serve as multifunctional systems within urban 
stormwater management, performing several crucial 
tasks related to the conveyance, infiltration, and 
treatment of runoff. These shallow, vegetated channels 
are designed to intercept stormwater from impervious 
surfaces and channel it towards appropriate infiltration 
areas or detention systems [Li et al., 2021]. The primary 
function of swales is to convey stormwater from the 
urban environment to areas where it can either infiltrate 
into the soil or be directed to stormwater detention 
systems [Li & Gong, 2019]. This helps reduce the volume 
of runoff entering conventional stormwater 
infrastructure, thereby alleviating pressure on existing 
systems during heavy rainfall [Karamouz et al., 2021]. 

The second critical function of swales is infiltration. The 
water conveyed by swales is allowed to percolate 
through the soil, replenishing local aquifers and reducing 
surface runoff [Kim et al., 2022]. By allowing water to 
infiltrate, swales not only reduce the risk of urban 
flooding but also support groundwater recharge, helping 
to restore the natural hydrological balance of urban areas 
[Xu et al., 2020]. In regions where groundwater levels 
have been depleted due to extensive urban development, 
swales offer a sustainable solution to promote long-term 
water retention [Zhou et al., 2021]. 

Swales offer numerous benefits in urban stormwater 
management, particularly in terms of reducing runoff 
volume, controlling peak flow, and improving water 
quality [Scholz et al., 2021]. By promoting infiltration 
and water retention, swales help reduce the strain on 
traditional drainage systems, mitigating the risk of 
flooding [Zhao et al., 2021]. Additionally, their ability to 
filter pollutants before stormwater reaches water bodies 
helps maintain the ecological health of rivers, lakes, and 
wetlands [Xie et al., 2020]. As noted by [McEnroe et al. 
2021], swales are particularly effective in urban areas 
where space for conventional stormwater infrastructure 
is limited and where water quality issues are a major 
concern. 

Recent advancements in modelling software, such as 
InfoDrainage, have provided a more accurate way to 
design and evaluate swales by incorporating detailed, 
site-specific data into the design process [Chin, 2024]. 
These tools allow for the simulation of stormwater flow 
and infiltration under a variety of conditions, enabling 
engineers to optimize swale design based on real-world 

data [Serrano et al., 2020]. By providing more precise 
performance assessments, model-based tools like 
InfoDrainage are helping to bridge the gap between 
traditional design methods and real-world swale 
performance [Zhang et al., 2021]. Table 1 summarizes 
key findings in swale design and performance evaluation, 
highlighting studies that demonstrate the effectiveness of 
swales in runoff reduction, pollutant removal, and water 
qualityimprovement. 

 
 

Table 1: Key Findings in Swale Design and Performance 
Evaluation 

Study Key Findings 
Implications for 

Swale Design 

Zhou et al. 
(2021) 

Found that swales 
can significantly 
reduce runoff and 
improve water 
quality by filtering 
pollutants. 

Supports the use 
of swales in areas 
with high runoff 
and pollution 
concerns. 

Chin 
(2024) 

Traditional swale 
design methods 
often fail to 
capture variability 
in soil 
permeability and 
rainfall intensity. 

Highlights the 
need for more 
dynamic and site-
specific designs. 

Li et al. 
(2021) 

Soils with higher 
permeability lead 
to better swale 
performance in 
terms of 
infiltration and 
runoff reduction. 

Emphasizes the 
importance of 
considering local 
soil conditions in 
swale design. 

Karamouz 
et al. 
(2021) 

Simulation tools 
like InfoDrainage 
provide more 
accurate 
performance 
predictions for 
urban stormwater 
systems. 

Encourages the 
use of simulation 
tools for 
optimizing swale 
design and 
performance. 

McEnroe 
et al. 
(2021) 

Swales are 
particularly 
effective in urban 
areas where space 
for conventional 
infrastructure is 
limited. 

Suggests that 
swales are ideal 
for urban settings 
with space 
constraints. 

Xu et al. 
(2020) 

Found that 
vegetation health 
significantly 
impacts the 
pollutant removal 
and infiltration 

Necessitates the 
consideration of 
vegetation type 
and health for 
optimal swale 
performance. 
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rates of swales. 

Serrano et 
al. (2019) 

Regular sediment 
removal is critical 
for maintaining 
the infiltration 
capacity of swales 
over time. 

Stresses the 
importance of 
ongoing 
maintenance to 
maintain the 
swale’s 
effectiveness. 

Barton et 
al. (2021) 

Native plants 
perform better 
than non-native 
species in swales, 
providing better 
filtration and soil 
stability. 

Promotes the use 
of native plant 
species to improve 
long-term swale 
efficiency. 

Wang et al. 
(2020) 

Swales with 
steeper slopes 
offer faster 
conveyance but 
may reduce 
infiltration time, 
potentially 
reducing water 
quality treatment. 

Highlights the 
trade-off between 
slope and 
infiltration, 
suggesting the 
need for balanced 
designs 

 

3. THE ADVANCEMENTS IN SOFTWARE 
MODELLING: INFODRAINAGE 

3.1 Overview of InfoDrainage Software 

InfoDrainage is a hydrological and hydraulic modelling 
software that has significantly improved the design and 
analysis of Sustainable Drainage Systems (SuDS), 
particularly in the context of urban stormwater 
management. As urbanization continues to increase, 
managing stormwater effectively has become a critical 
challenge for cities globally. The growing reliance on 
impervious surfaces increases runoff, and traditional 
drainage systems often struggle to handle the volumes of 
water generated during rainfall events [Smith et al., 
2021]. InfoDrainage provides a solution to this by 
offering a detailed platform to simulate the performance 
of various drainage systems, including vegetated swales. 

The primary function of InfoDrainage is to model 
stormwater runoff and assess the impact of SuDS 
components like swales, permeable pavements, and 
green roofs on water management. The software uses 
both hydrological and hydraulic simulations to 
determine how stormwater will flow, infiltrate, and 
potentially pollute water systems. It allows designers to 
predict the effectiveness of stormwater control measures 

and optimize the size, location, and performance of SuDS. 
InfoDrainage helps professionals visualize complex 
drainage systems, track water quality and flow paths, 
and evaluate design performance under different 
conditions. Through this, urban planners and engineers 
are better equipped to develop effective stormwater 
management strategies [Xu & Li, 2020]. 

3.2 Application to Swale Design 

Swales are an essential component of SuDS, and 
InfoDrainage offers robust capabilities for their design 
and evaluation. The software allows engineers to 
simulate the effectiveness of swales in managing runoff 
and reducing peak flows. By designing swales with 
optimal geometry, vegetation, and slope, engineers can 
maximize infiltration, reduce flood risk, and improve 
water quality [Wang et al., 2020]. InfoDrainage simulates 
the flow of water through the swale, accounting for the 
rate at which water infiltrates and the potential for water 
to pool or overflow. 

Another key application of InfoDrainage in swale design 
is the assessment of peak flow control. Swales are often 
designed to slow down the flow of water, reducing the 
speed and volume of runoff that reaches stormwater 
drains. The software can model how swales affect peak 
flow rates during heavy rainfall, helping to ensure that 
the system reduces the strain on the urban drainage 
network [Cheng et al., 2022]. InfoDrainage can simulate 
the effects of various storm events, allowing designers to 
evaluate how well swales can manage runoff during 
typical and extreme weather conditions [Zhang et al., 
2020]. Table 2 compares traditional swale design 
methods, which rely on generalized assumptions, with 
InfoDrainage-supported design, which uses site-specific 
data for more accurate simulations. 

Table 2: Comparison of Traditional Swale Design vs. 
InfoDrainage-Supported Design 

 

Aspect 
Traditional Swale 

Design 
InfoDrainage-

Supported Design 

Design 
Approach 

Based on 
generalized 
assumptions 
about soil, rainfall, 
and vegetation. 

Uses site-specific 
data (rainfall, soil 
type, vegetation) 
for more accurate 
modeling. 

Hydrological 
Evaluation 

Simple runoff 
models with 
limited storm 
event simulations. 

Detailed 
hydrological and 
hydraulic 
simulations under 
multiple storm 
conditions. 
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Infiltration 
Prediction 

Assumes uniform 
infiltration across 
swale. 

Simulates 
infiltration based 
on soil type, 
vegetation, and 
storm 
characteristics. 

Performance 
Accuracy 

Often leads to 
underperformance 
in real-world 
conditions due to 
oversimplification. 

More accurate 
performance 
predictions, 
accounting for 
dynamic factors 
such as vegetation 
health. 

Adaptability 
to Climate 
Change 

Does not account 
for extreme 
weather events or 
shifting rainfall 
patterns. 

Models the impact 
of climate change 
and extreme 
weather on swale 
performance. 

 

3.3 Limitations of InfoDrainage 

While InfoDrainage offers many advantages in the design 
and evaluation of swales, it is not without its limitations. 
One of the primary challenges is that it does not always 
capture real-world conditions such as vegetation health, 
sedimentation, or maintenance needs. In practice, the 
long-term performance of swales can be significantly 
impacted by factors such as plant health, sediment build-
up, and the accumulation of organic matter, which may 
reduce infiltration rates over time [Serrano et al., 2019]. 
However, InfoDrainage primarily focuses on idealized 
conditions, where these long-term issues may not be 
fully represented [Xu et al., 2021]. 

Vegetation health is a particularly important factor for 
swales, as the vegetation plays a critical role in 
maintaining soil structure and promoting water 
infiltration. Over time, plants may suffer from stress due 
to drought, disease, or poor soil conditions, which can 
reduce their ability to filter water and promote 
infiltration. InfoDrainage does not have the capability to 
simulate the dynamic growth or decline of vegetation, 
which could lead to discrepancies between the modelled 
performance and real-world performance [Serrano et al., 
2019]. Similarly, sedimentation and debris accumulation 
can obstruct water flow and reduce infiltration, but these 
factors are not always adequately incorporated into the 
model [Chen & Zhang, 2019]. 

4. KEY PARAMETERS AND GAPS IN SWALE 
DESIGN 

4.1 Summary of Key Design Parameters 

The design of swales for urban stormwater management 
requires careful consideration of several key parameters 
that directly influence their performance. The infiltration 

rate is a critical factor, as it determines how quickly 
water can permeate the soil, affecting the swale’s ability 
to reduce runoff and promote groundwater recharge 
[Chin, 2024]. The slope of the swale also plays a role in 
the velocity at which water flows through the system, 
influencing both conveyance and the time available for 
infiltration [Serrano et al., 2020]. Bottom width is 
another important factor that impacts the swale’s 
capacity to store water and facilitate infiltration. 
Vegetation health is essential for swale performance, as 
healthy vegetation helps stabilize the soil and enhances 
pollutant removal through filtration [Xu et al., 2020]. 
Lastly, soil permeability determines how well water can 
infiltrate the ground, directly affecting the swale’s ability 
to manage runoff effectively [Zhou et al., 2021]. 

4.2 Research Gaps 

Despite these advances, significant research gaps remain. 
There is still a lack of consensus on the optimal design 
parameters, particularly in relation to varying 
environmental conditions across different regions 
[Zhang et al., 2020]. Further, more real-world case 
studies are needed to validate InfoDrainage simulations 
and other software models [Fisher et al., 2023]. Another 
gap lies in the integration of field data with simulation 
models, which is essential for improving the accuracy 
and reliability of swale performance predictions. Finally, 
the impact of extreme rainfall events and climate change 
on swale design and performance requires more focused 
research to adapt swale systems to future environmental 
challenges [Cheng et al., 2022]. Table 3 summarizes the 
key research gaps in swale design, including the need for 
real-world validation, better integration of field data, and 
consideration of factors like climate change, 
maintenance, and soil conditions. 

 
Table 3: Gaps in Current Research on Swale Design 

 

Research 
Area 

Identified 
Gaps 

Need for 
Future 

Research 
Authors 

Design 
Parameters 

Lack of 
consensus 
on 
optimal 
design 
parameter
s such as 
slope, 
bottom 
width, and 
vegetation 
type. 

Detailed 
studies on 
the impact 
of design 
variations 
under 
diverse 
environm
ental 
conditions
. 

Zhang et al. 
(2020); 
Fisher et al. 
(2023) 
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Simulation 
Models 

Limited 
real-world 
validation 
of 
InfoDrain
age and 
other 
simulation 
models. 

More real-
world 
case 
studies to 
calibrate 
software 
models 
against 
actual 
swale 
performan
ce. 

Li et al. 
(2021); 
Zhou et al. 
(2021) 

Climate 
Change 
Adaptation 

Insufficien
t modeling 
of the 
impact of 
climate 
change on 
swale 
performan
ce. 

Research 
on the 
ability of 
swales to 
manage 
runoff 
during 
extreme 
weather 
events. 

McEnroe et 
al. (2021); 
Karamouz 
et al. (2021) 

Maintenance 
and 
Longevity 

Little 
research 
on the 
long-term 
performan
ce of 
swales, 
especially 
regarding 
sedimenta
tion and 
vegetation 
health. 

Studies on 
maintenan
ce 
practices 
and their 
impact on 
the long-
term 
efficiency 
of swales. 

Cheng et al. 
(2022); 
Serrano et 
al. (2019) 

Field Data 
Integration 

Limited 
integratio
n of field 
monitorin
g data 
with 
simulation 
models. 

Collect 
and 
integrate 
field data 
to refine 
model 
prediction
s for more 
accurate 
designs. 

Wang et al. 
(2020); Xu 
et al. (2020) 

Sedimentatio
n and Debris 
Management 

Lack of 
data on 
the 
accumulat
ion of 
sediment 
and 
organic 
matter in 
swales. 

Investigati
ng 
sediment 
build-up 
rates and 
its effect 
on 
infiltratio
n and 
swale 
capacity. 

Li & Gong 
(2019); 
Zhou et al. 
(2020) 

Vegetation 
Health 

Insufficien
t studies 
on how 
vegetation 
health 
affects 
swale 
performan
ce over 
time. 

Research 
on 
optimal 
plant 
species 
selection 
and their 
resilience 
under 
urban 
conditions
. 

Scholz et al. 
(2021); 
Barton et al. 
(2021) 

Extreme 
Weather 
Events 

Current 
designs 
fail to 
account 
for 
increased 
rainfall 
intensity 
and 
frequency 
due to 
climate 
change. 

Incorpora
ting 
climate 
change 
projection
s into 
stormwat
er 
modeling 
and 
design. 

Zhang et al. 
(2020); 
Koon et al. 
(2021) 

Infiltration 
Capacity 

Limited 
research 
on the 
effect of 
soil 
compactio
n and 
varying 
soil types 
on 
infiltratio
n rates. 

Examining 
how soil 
amendme
nts and 
compactio
n affect 
swale 
performan
ce. 

Kim et al. 
(2022); 
Serrano et 
al. (2019) 

Cost-
Effectiveness 

Lack of 
economic 
analysis 
on the 
lifecycle 
costs and 
benefits of 
swales. 

Integratin
g lifecycle 
cost 
assessmen
ts to 
evaluate 
the long-
term 
financial 
viability of 
swales. 

Scholz et al. 
(2021); Xu 
et al. (2020) 
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5. DISCUSSION AND REFLECTIONS 

5.1 Reflection on the Effectiveness of 
InfoDrainage 

InfoDrainage has become a significant tool in the field of 
urban stormwater management, offering substantial 
improvements over traditional design methods. The 
software’s ability to simulate the hydrological and 
hydraulic performance of stormwater systems, including 
swales, represents a major advancement in the design 
process. One of the primary benefits of InfoDrainage is 
its capacity to model site-specific data, such as soil 
permeability, rainfall intensity, and land use patterns, 
providing more realistic performance evaluations [Zhou 
et al., 2020]. In practice, this means that engineers and 
urban planners can develop designs that are tailored to 
the unique conditions of each site, making the swales 
more effective in managing stormwater runoff, reducing 
peak flows, and improving water quality. 

5.2 How InfoDrainage Addresses Traditional 
Design Challenges 

Traditional design methods often rely on simplified 
assumptions about stormwater flow, infiltration rates, 
and system performance. These assumptions can lead to 
miscalculations and, consequently, underperforming 
systems that fail to manage runoff effectively. For 
example, traditional designs may overlook factors like 
variations in soil type, vegetation health, or local climate, 
which are crucial to a system’s efficiency. InfoDrainage 
addresses these challenges by incorporating detailed 
site-specific data into its models, enabling designers to 
more accurately predict how a swale will behave under 
different conditions [Li et al., 2021]. 

Additionally, InfoDrainage improves the integration of 
SuDS components, such as swales, with other urban 
drainage systems. In practice, many urban environments 
struggle with integrating green infrastructure into 
traditional, grey infrastructure systems. InfoDrainage 
facilitates this integration by allowing engineers to 
evaluate how swales, permeable pavements, and other 
SuDS elements interact with conventional drainage 
systems, helping to create more cohesive and efficient 
stormwater management plans [Koon et al., 2021]. 

5.3 The Role of Software in Bridging These Gaps 

Despite the challenges outlined above, the role of 
software like InfoDrainage in urban stormwater 
management cannot be overstated. As the industry 
increasingly turns to data-driven solutions, these tools 
bridge the gap between traditional design methods and 
real-world application by offering more accurate, site-
specific simulations. The ability to model and optimize 
systems under various conditions makes it possible to 

plan for diverse storm events and climate scenarios 
[Yang & Wei, 2020]. In practice, this means cities can 
better prepare for future environmental changes, 
ensuring that stormwater management systems are not 
only effective today but also resilient to the challenges of 
tomorrow. 

Moreover, as software tools evolve, it is likely that they 
will increasingly incorporate real-time data and 
maintenance feedback, further enhancing their accuracy. 
Integrating field data with simulation models is a critical 
step in improving the predictive capability of stormwater 
management systems. By combining design simulations 
with long-term monitoring and maintenance data, the 
effectiveness of tools like InfoDrainage can be 
continuously improved, ultimately leading to more 
sustainable urban water management solutions. 

6. RECOMMENDATIONS FOR FUTURE RESEARCH 

As urban areas continue to grow and face the impacts of 
climate change, the role of vegetated swales in managing 
stormwater becomes increasingly important. However, to 
fully realize their potential, several areas of research 
need further attention. 

First, field validation of swale design models, particularly 
those developed through software like InfoDrainage, is 
essential. While simulations provide valuable insights, 
real-world case studies are necessary to validate the 
performance of swales under diverse urban conditions. 
Research should focus on collecting long-term data on 
swale performance, particularly during extreme rainfall 
events and varying seasonal conditions, to improve 
model accuracy. 

Second, future research must focus on maintenance and 
long-term performance of swales. Factors such as soil 
compaction, vegetation health, and sedimentation can 
significantly impact the effectiveness of swales over time. 
Studies should investigate how these factors change with 
swale age and urban conditions and how regular 
maintenance or adaptive designs can prolong swale 
efficiency. Additionally, understanding the best types of 
vegetation and their resilience to urban stressors is 
crucial for maintaining swale function. 

Third, extreme weather events driven by climate change 
must be incorporated into swale design and simulation 
models. Research should explore the impact of increased 
rainfall intensity and frequency on swale performance, 
ensuring that swales can handle these events and remain 
effective in managing runoff. Incorporating climate 
change projections into stormwater models will allow 
designers to create more resilient systems capable of 
withstanding future weather extremes. 
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By addressing these research gaps, we can optimize 
swale design and performance, making them an even 
more effective tool for sustainable urban drainage. 

7. CONCLUSION 

In conclusion, the role of vegetated swales in urban 
stormwater management is undeniably valuable, offering 
multiple environmental benefits such as runoff 
reduction, flood mitigation, and water quality 
improvement. However, as cities face increasing 
challenges related to climate change, urbanization, and 
regulatory pressures, the need to optimize swale design 
and performance becomes even more crucial. Through 
the use of advanced modeling tools like InfoDrainage, 
engineers and urban planners can simulate and evaluate 
the effectiveness of swales with greater accuracy, 
accounting for site-specific factors such as soil 
permeability, vegetation health, and rainfall intensity. 
This represents a significant improvement over 
traditional design methods, which often rely on 
generalized assumptions and fail to capture the 
complexity of real-world conditions. 

Despite the progress made, there are still critical gaps in 
research that must be addressed. Future studies should 
focus on field validation of software models to ensure 
that simulations align with actual swale performance 
under diverse environmental conditions. Long-term 
research is needed to explore the impact of maintenance, 
vegetation health, and sediment accumulation on swale 
efficiency, as well as the long-term performance of 
swales in various climates and urban settings. 
Additionally, the integration of extreme weather event 
simulations and climate change projections into swale 
design will be essential in preparing for the more 
frequent and intense storms expected in the future. 
Finally, incorporating economic and lifecycle analysis 
into swale design will help assess the full range of costs 
and benefits, ensuring that these systems remain both 
effective and financially viable. 

By addressing these research gaps, we can refine the 
design and implementation of swales as part of 
sustainable urban drainage systems. The continued 
evolution of simulation tools, combined with real-world 
data and insights, will enable cities to develop more 
resilient, efficient, and cost-effective stormwater 
management solutions that meet the demands of a 
rapidly changing urban landscape. 
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