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Overview of the Nakdong River Estuary Bank

01 Overview
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Cases of Upstream Salinity Increase at the Estuary Bank

01 Overview
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Concentration (PSU)
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[ Saltwater Intrusion Before Bank Construction] [ Annual Days of  Water Intake Suspension(Mulgeum) ]

* PSU : Salt mass (g) per 1kg of seawater

Water Intake Suspension(Mulgeum) (’82.3.18, Busan Daily) Water Supply Emergency(’82.7.22, Busan Daily)
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Facility Overview

01 Overview

main 
gate

regulating 
gate

Fis
h 

wa
y

main 
gate

regulatin
g gates

Fish 
ladder



Operational Guidelines 

01 Overview

When the upstream water level exceeds 
the downstream level by 0.2 m or more
: Gate Open

Spring Tide: Open 16 hours/day
Neap Tide: Open 24 hours/day

Discharge ≥ 1,200 m³/s at Changnyeong–Haman 
Weir

ㅇ Weir Discharge: 1,200 – 14,500 m³/s
- Left bank: Main gate operation
- Right bank: Regulating gate release (max. 150 m³/s)

Level 1

ㅇ Weir Discharge: 14,500 – 16,800 m³/s
- Left Bank: All gates fully open
- Right Bank: Regulating gates and main gates 

opened

Level 2

ㅇ Weir Discharge: Exceeding 16,800 m³/s
- Left Bank: All gates fully open
- Right Bank: All gates fully open

Level 3

Discharge ≥ 1,200 m³/s at Changnyeong–Haman Weir 
(75 km upstream) 
Gates operated under flood conditions
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Creation of a Brackish Water Zone
02 Brackish Ecosystem Restoration: Current Status
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Seawater inflow implemented during each spring tide, considering gate conditions



Salinity Prediction Modeling & Monitoring
02 Brackish Ecosystem Restoration: Current Status

Salinity Intrusion Prediction (Distance & Concentration) and Real-time Monitoring

Estuary Bank
7.5km 9.0km

West Busan 
Nakdong River 
bridge

Gupo Bridge Daejeo
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☞
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03 Key Implications

Post-OpeningPre-OpeningType

Brackish Ecosystem DevelopmentFocus on Salinity Control
Integrated 

Water

Management

Interaction of Salinity, Flow, and TidesFocused on Upstream Flood Control

Fresh–Marine Ecosystem Connectivity NeededFreshwater-Marine Separation

Advanced Modeling of Density Flow Mixing & DispersionLow Density Flow Mixing Capability

< Advanced Modeling of Density Flow Mixing & Dispersion >< Interaction of Salinity, Flow, and Tides >
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Post-OpeningPre-OpeningType

DT-Based Estuary Management 

with Real-Time Seawater Intrusion Prediction
Prevention of Seawater Intrusion

Digital Water 

Management New Opening–Inflow Charts for Seawater Inflow 

Charts (Hydraulic & Numerical Modeling)

Opening-Discharge Chart 

from Hydraulic Model Tests

< DT-Based Estuary Management > < New Opening–Inflow Charts for Seawater Inflow Charts >
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03 Key Implications 
– Promotion

< Publicity Facilities) > <Promotion Video> <Diorama & Content>

☞

☞ Production of a video on the Need for and Approaches to integrated Water Management

☞ Visual Explanation of the Estuary Integrated Operation Center and Brackish Water Restoration

☞ Produce promotional videos on Brackish Water restoration and project them onto the scale model 
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Implementation of National Policy Tasks
04 Future Plans

(
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Expansion of the duration and spatial extent of brackish water zone formation

20302029202820272026Type

Expanded Operation of the Brackish Zone
(Beyond 15 km)

Establishing the Foundation 
for Brackish Water Zone Formation

(Demonstration tests, monitoring, etc.)

Expansion of 
Brackish Water Zone 

Days
(200days)

Content

(
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Security
Review

Estuary Bank Opening Process

For Reference

* 

Opening Scenario

· Phase 1: 15km (Up  to  Daeseo Gate)
·  Phase 2: 20 km (Up to Intake Facility)
· Phase 3: Full Opening

Opening Scope 
Decision

Phase1 Pilot 
(‘19.6, Short-

term)

Phase2 Pilot 
(‘19.9, Short-

term)

Phase3 Pilot 
(’20, Long-term)

Baseline Survey

·  Current Condition   Review 
& Data Collection
· Phase 1 Results Analysis

Ecosystem Restoration

· Gate Operation Improvement

· Ecosystem Restoration 

· Institutional Revisions

Stakeholder 
Consultation

Final Sectoral 
Measures

Final Review

1st Draft

Monitoring

Opening-Level Impact & Mitigation

1st Review

2nd Review

3rd Review

Advanced Model

·  Salinity Intrusion (Delft-3D)
·  Groundwater (MODFLOW, HYDRUS)
·  Structural Dynamics(ABACUS, MIDAS)
·  Fluid Dynamics (FLOW 3D)
·  Water Quality & Algae
·  Suspended Sediment
·  Morphology & Bed Evolution

1st Proposal

2nd Proposal

Final(Draft)

1st Analysis

2nd Analysis

3rd Analysis

Test Results→Model Enhancement

Analysis Results→Test planning

Hydraulic 
Modeling 
(Regional & 

Local)

Impact Review & 
Mitigation

· River Infrastructure
· Water Rights 
· Estuary bank Use Rights 
· Agriculture, Fisheries
· Groundwater
· Environment / Ecology 
· Morphology / Bed Conditions
· Adjacent Projects 
· Structural Safety




