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O 1 Introduction

¢ Point source pollution and Non-point source pollution
In Urban Watershed
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» Problems in water quality management due to point and non-point pollution sources in

urban watersheds.

—> Continuous monitoring is necessary.



1 Introduction
¢ Limits of monitoring

* Due to the high cost required for monitoring, watershed models are used for watershed
management.

» Various watershed models (SWAT, HSPF, etc.) are being used for modeling.

« The SWAT model is considered as one of the most suitable models for predicting long-
term impacts of land management measures on water, sediment, and agricultural chemical

yield in large complex watersheds with varying soils, land use, and management
conditions
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Abstract: This study evaluates the watershed-

le effects of non-point-source (NPS) pollution lo

upland crop areas using the Hydrolog|
Simulation Program-Fortran (HSPF) model, The study area is the Byulmi-cheon watershed (1.21
of South Korea. Hourly rainfall, discharge and stream water quality data were collected for t
years (2011-2013) at the watershed outlet. The HSPF model un

mulching or tillage) conditions was calibrated and validated usi

14 rainfall events for stream water quality (sediment, T-N and T-F). The av

cy value for runoff was 061
(T-N) and total phosphorus (T-F) we
experiments with slopes of 3% and &

and dets

0.2, 0.56, 0.5 and 0.61, respectively. The results of

radish and sesame cultivation showed decreases in
runoff ratio, sediment, T-N and T-P of 9.0%, 95.9%, 12.6% and 43.5% for rice straw mulching pl
and 225%, 82.5%

% for no-tillage plots. The HSPF model parametens soil infltratl
capacity (INFILT), soil bulk density (BD), wilting point (WP) and field capacity (FC) were control
for the upland eroy

-as during the evaluation of the rice straw mulching and

tillage effd
showed that
. 316% and 41
51.9% and 60.2% under no-tillage conditions compa

The HSPF evaluation using the application of Best Management Practices (BMF

watershed runoff ratio, sediment, T-N and T-P values were reduced by 10.4%, 68.7%

using rice straw mulching and 21.5%, 83

with conventional conditions. The land us

5%), Scenario 1 (upland crop areas 10%) and Scenario 2 (upland crop areas 30%) were applied in

change scenarios for the baseline (upland crop af

madel. The results of the evaluation show that the proportion of NPS pollution loads increased
a ratio approximately equal to that of the increasing upland crop area.
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ion of nitrogen pollution sources
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O 1 Introduction
«» Limits of SWAT Results

Soil & Water SWAT ;
A Assessment Tool ‘
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« While overlaying SWAT results data on a GIS map allows observation the variability of
water quantity and water quality in each watershed, it is important to note that this process
can be time-consuming and cumbersome, which is a drawback.

[t has a limitation that it is difficult for users who have no experience in the GIS program
to proceed. 6



01 Introduction
*» Digital Twin

 Digital twin technology creates a virtual replica of an object in reality, allowing for
advanced predictions through computer simulations.

 Visualizing analysis results through a digital twin, it enhances visibility and enables
intuitive understanding

—> Digital Twin is intuitive

Bradford city centre 'digital twin' G ki 1 e 2L 4 'Digital twin' tech to cut Stirling's
model to be unveiled

gives never-before-seen view of Titanic

carbon emissions

fivscs

Avirtual 30 model of a cityis being built whi
pollution and traffic management.
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Y} .
Goals )

Development of a \Water Quality Management Decision Support System
integrating SWAT and Digital Twin for simulation of various scenarios.

Soil & Water SWAT '
_Assessment Tool
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02 Method and Material

¢ Study Area and SWAT Input Data

™

» Watershed area : 2,092 km?

T « Total stream length : 6,179.43 km

" « The water quality of Geumho river has
deteriorated due to industrialization and
urbanization

« The Korean government is making effort:
to solve the water quality of the Geumho

River.

Korea

w South

~  Geumho river
_

*
ﬁﬁ/ « Simulation Period: 2015 — 2022
‘ %‘@‘5 « Simulation Variables: Flow (CMS),
e 8] b b e Water Quality: T-P (mg/L) 10

DEM Land use soil




02 Method and Material

< 3D visualization platform CESIUM &/ CESIUM

« CESIUM is open source JavaScript library for creating 3D globes and maps
« CESIUM allows for interactive user engagement and real-time streaming,
which is advantageous for time-based analysis
- Analysis of changes over time is possible

@ ceEsiumion

Data attribution

[ Jun 18 2023 12:00:00 UTC Jun 19 2023 00:00:00 UTC
1



02 Method and Material

Development of a Water Quality

Management Decision Support System
(Visualization Component — Water Quantity, Water quality)

Soil & Water SWAT
Assessment Tool

Fixed  Minimum except

Express flow by Express flow by changing
changing the size of the color of the point
the point

. Excellent

0.02mg/L or less

minimum  for the bottom
size 5% Above 0.02mg/L
‘ Good 0.04mg/L or less
. Above 0.04mg/L
v Slightly good g 1mg/L or less
. Above 0.1mg/L
] Medium 0.2mg/L or less

@ Max value
maximum Slightly bad Above 0.2mg/L
size 0.3mg/L or less
‘ Bad Above 0.3mg/L
K j 0.5mg/L or less
Q Very bad Above 0.5mg/%

‘Living River Water
Quality Standards

12



02 Method and Material A

HIGHCHARTYS

Development of a Water Quality

Management Decision Support System
(Additional Visualization Components — HighChart)

« HighChart is a software library for creating charts.
» Time series data (water Quantity / Water Quality) are displayed using HighChart

« HighChart enables to effectively visualize the time-dependent trends and fluctuation in
the data

100

Flow(CMS)

&
=

25

Flow

0 T T T T
4 Jul 11 Jul 18 Jul 25 Jul

Flow of Geumho river — 26 sub-basin 13



02 Method and Material

Development of a Water Quality
Management Decision Support System
(visualization component — Drone filming and 3D Model Construction)

* 3D model was constructed using DJI Terra and visualized in CESIUM

* |t has the advantage of being able to identify pollutant sources
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3 Results and Discussion

Development of a Water Quality

Management Decision Support System Result

SWAT result
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Water Quality values in DB




O 3 Results and Discussion

+* Flow visualization result of SWAT Model

Select Date
A’ Xtol n
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2022857




03 Results and Discussion

Select Date
PAE=S-15 VS 0022 -07-01 (m]
E=A- Y 2022 -07-30 (m]

Water Qulity:
T-P(mg/L)

Excellent 0.02mg/L or less

Above 0.02mg/L
’ Good 0.04mg/L or less

. Above 0.04mg/L
’ Slightly good 0.Img/L  or less

‘ Medium Above 0.1mg/L
0.2mg/L or less

Slightly bad ~ Above 0.2me/L
0.3mg/L orless

. Bad Above 0.3mg/L
0.5mg/L or less

’ Very bad Above 0.5mg/L




03 Results and Discussion

¢ Display of Time Series Flow Data of SWAT Model Using HighChart

submit

- -l .
N LN
%, % $
e ; :.;‘ 4

Flow(CMS) |4




03 Results and Discussion

¢ Display of time-series water quality Data of
SWAT model using HighChart

Select Date
AZUR
=24

Py

2
,w;,.?,

. Excellent 0.02mg/L or less

Above 0.02mg/L
. Good 0.04mg/L or less

‘ - Above 0.04mg/L
Slightly good 9 1mgr or less

. Medium Above 0.lmg/L
0.2mg/L orless

Slightly bad ~ Above 0.2mglL
0.3mg/L orless

. Bad Above 0.3mg/L

0.5mg/L or less

. Very bad Above 0.5mg/L




03 Results and Discussion

¢ Construction 3D objects using drones

* The drone used for filming
(Metrice 300 RTK)

» 3D object model has been constructed using drone filming.
This is expected to help identify the source of pollution.




03 Results and Discussion

¢ Visualization of agquatic ecosystem Observed data
in 2022 of the Geumho River
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Conclusion and Future Plan




04 Conclusion and Future Plan

s+ Conclusions and limitation

 In this study, developed a Water Quality Management Decision Support System
based on a watershed model and 3D platform system.

» The system visualizes water quantity and water quality data, which is traditionally
presented in table format, allowing for intuitive understanding.

* However, there is an issue where some point source pollution values appear lower

than the actual measurements due to the inability of the SWAT model to account for

point source pollution.

24



04 Conclusion and Future Plan

¢ Prediction of Aquatic Ecosystem Health through SWAT and
Machine Learning Models

» \We plan to display the prediction results of aguatic ecosystem health based on
watershed environment, not only water quantity and water quality, in the 3D-based
decision support system, by utilizing a machine learning model and the SWAT

model for predicting aquatic ecosystem health.

Soil & Water SWAT
Assessment Tool |

Visualization of prediction
data for changes in aquatic
ecosystem health according
to watershed environment

BMI TDI
n
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Thank you for listening!

Connection :
gis.yechan@gmail.com
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