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Introduction Development & Evaluation

National River 28 T » Develop the nomograph and rating curve using measured data collected from nine small streams

© What is the Small Stream?

» Feed into larger water bodies like the Local and the
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@ Real-time measuring & monltorlng in the Platform
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= Be called a brook, creek or rivulet depending on region
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monitored at 2-minutes
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Rainfall-discharge Nomograph

@ Why Small Stream Management is Needed?

* Flood damages is increasing with localized rainfalls
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due to climate change
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= River floods arise from the interaction of streams

Rating curve

© Develop nomograph & rating curve

with widely differing temporal scales and can ,
* The Platform is capable

= One hour before predicted rainfall is used to predict depth
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= J Evaluate the prediction values of flow discharge and water depth with measured data collected from nine small stream

= Data-driven rainfall-discharge nomograph to predict discharges

Prediction model well represents the measured flow discharge and water depth data
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= Real-time monitoring data based flood vulnerability prediction model
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* Nine Small Stream (SS) has small width, length and steep slope located in river head measured water depths

* Determine optimum manning coefficient to minimize errors

SMMS Basin Area Channel Length Planned Planned Width AWS with cross-section data :
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= Find vulnerable section area
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=Step 1: Develop rainfall-discharge nomograph and rating curve using measured data easily by real-time et oveo hee

Discharge (msfs)

=Step 2: Predict discharge and depth using predicted rainfall and discharge by monitoring in the Platform A e Chereiis bewiewiTh Proddeddepth
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the MAPLE and Levenberg-Marquardt method

=Step 3: Predict unmeasured section depth using Manning Formula under Y amintEy N N
assumption as discharge is same in SS Rainfall-discharge Nomograph

Conclusions

» Advancements in technology and real-time measurement, including imagery, have significantly improved the availability and

Collection Measurement Rainfall, Depth, »
Discharge Data Set

Development of Rainfall-discharge Nomograph and Rating Curve using Four Parameter Logistic Method oy ene . .
accessibility of monitoring data.

Application of Discharge Prediction Process Using the Nomograph * Building on these developments, our research developed a real-time, data-driven framework that integrates a user-centered

Estimation Weight Order Using Levenberg-Marquardt Method to Minimize the Sum of Squared Residuals design approach to co-create a web-based decision-support tool.

Resampling Predicted Discharges from Ordered Observation ., = The framework was applied to nine small streams in Korea to assess vulnerabilities and evaluate the effectiveness of early flood

Prediction Rainfall Data using Motion
Method

Measurement Discharge Data

warning systems.
Application of Depth Prediction Process Application of Depth Prediction Process Using the Manning

Using the Rating Curve Formula = A stakeholder workshop was conducted in Seoul to test and validate the framework, where participants provided positive
Estimation Weight Order Using Levenberg-Marquardt Method to | Estimation Manning Coefficient using Non-linear Optimization to

Minimize the Sum of Squared Residuals Minimize the Sum of Squared Residuals feedback regardlng Its usablllty and potentlal 'mpaCt°

Resampling Predicted Depth from Ordered Observation * This study exemplifies the effective utilization of real-time monitoring data in developing flood early warning tools, ultimately

Measurement Discharge Data »

<Concept diagram of predict discharge and depth of the Al-powered flood early warning framework > contributing to reduced flood damage and enhanced resilience planning for small streams in Korea.
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