
Dam Break Analysis, Mapping 
and Emergency Action Plan



2

When it happened
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EGAT’s Emergency Action Plans

FloodFire Sabotage Chemical Spill Black Out Earthquake Epidemic

Accident on 

Water

Incidents related to DAM
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Dam Incident

Overtopping Operational
Releases

Low Pool Elevation

Critical Appurtenant
Structure Failure

Malfunctions

Dam Breach

Dam Failures

Source: FEMA (2019)
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Emergency Response Plan (ERP)

1990 – 2007

Emergency Action Plan (EAP)

2013 – Present

Emergency Preparedness Plan (EPP)

2008 – 2013
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Emergency Response Plan (ERP) 1990 – 2007

Analyzed dam break by using BOSS DAMBRK

Inundation Boundary

Emergency Organization Chart

Emergency Response Team
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Emergency Preparedness Plan (EPP) 2008 – 2013

Analyzed dam break by using MIKE 11

Inundation Map *

Emergency Organization Chart

Emergency Response Team

Emergency Level *
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Emergency Action Plan (EAP) 2013 – Present

Dam Break Analysis

Inundation Map and Evacuation Route

Scenario Analysis

Data

Notification Flowchart 
and Communication

Emergency Response Plan

Responsibility

Emergency Preparedness Plan

Collaboration

MIKE FLOOD

Awareness
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Dam Break Analysis

Geographic 
Information

Dam Property &
Hydrologic 

Historical Data

Simulation & Analysis

Data
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DEM

Orthophoto

River 
Cross-Section

Flood 
Hydrograph

Dam Property

Land Use

Data for Analysis
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Digital Elevation Model : DEM Cross-section

Data for Dam Break Analysis



12

Topographic Survey

Hydrographic Survey
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GNSS
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DEM 30x30 m DEM 1x1 m

Digital Elevation Model (DEM)
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Dam Break Analysis
Flood Hydrograph
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Dam Break Analysis

Spillway Discharge
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Dam Break Analysis

Reservoir capacity at the full supply level
Reservoir capacity at the Dam crest elevation
Spillway design discharge

Dam crest elevation

Crest le
ngth

Top width

M
ax

im
um
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am

 h
ei

gh
t

Full supply level (FSL)

Dam
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Dam Break Analysis

Scenario A
Full Reservoir Level

Scenario B
Design Flood

Scenario C
Maximum Release

Scenario D
Safe Discharge

Mode of Failure
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Breach shape

Dam Break Analysis
Scenario A



25/09/69 ชื*อหน่วยงาน 20

Dam Break Analysis
Result
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Ref : https://www.youtube.com/watch?v=iRCYmQsWTXA
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Inundation Maps

Flood Arrival Time Time to Peak Flood Maximum Flood Depth
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Dam Break Analysis

Flood Hazard

DV
Depth x Velocity

(m2/s)
Reference: Technical Flood Risk Management Guideline: Flood hazard (2017)
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Flood Hazard Description Classification 
limit

Limiting 
still water 

depth
Limiting 
velocity

H6 Unsafe for vehicles and people. All building 
types considered vulnerable to failure. DV > 4.0 - -

H5
Unsafe for vehicles and people. Buildings 
require special engineering design and 
construction.

DV ≤ 4.0 4.0 4.0

H4 Unsafe for vehicles and people. DV ≤ 1.0 2.0 2.0

H3 Unsafe for vehicles, children and the 
elderly. DV ≤ 0.6 1.2 2.0

H2 Unsafe for small vehicles. DV ≤ 0.6 0.5 2.0

H1
Generally safe for vehicles, people and 
buildings. Relatively benign flood 
conditions. No vulnerability constraints.

DV ≤ 0.3 0.3 2.0

Dam Break Analysis

Reference: Technical Flood Risk Management Guideline: Flood hazard (2017)
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Dam Break AnalysisThresholds for People Stability in Floods

Reference: Technical Flood Risk Management Guideline: Flood hazard (2017)
Australian Rainfall & Runoff (Project 10): Appropriate Safety Criteria for People (2010)Reference: Technical Flood Risk Management Guideline: Flood hazard (2017)
Australian Rainfall & Runoff (Project 10): Appropriate Safety Criteria for Vehicles (2011)



25/09/69 ชื*อหน่วยงาน 26

Dam Break Analysis

Reference: Technical Flood Risk Management Guideline: Flood hazard (2017)
Australian Rainfall & Runoff (Project 10): Appropriate Safety Criteria for Vehicles (2011)

Thresholds for Vehicles Stability in Floods
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Example : Flood Hazard Map
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Emergency Level of Thailand

Red
Extremely risk stage – Civilians have to stay in safe shelter or evacuate to nearest 
shelter and comply the command

Orange
High risk stage – Officials are controlling the situation, civilians have to evacuate to 
shelter and follow the prescribed guidelines

Yellow
Risk stage – situation pretend to more dangerous, civilians prepare for the situation 
and follow the guidance

Blue Caution stage – Follow the news closely

Green Normal stage – Follow the news regularly

Reference: National Disaster Warning Center (2015)
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Hazard Identified

Hazard 
Communicated to 
EMA

Warning Issued First Alert / Warning 
Received

Protective Action 
Initiated

Hazard 
Communication 

Delayed

Warning Issuance 
Delayed

Warning Diffusion Time Mobilization Time or PAI 
Delayed

Source: USACE

Warning Time

Owner Government
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Dam Break AnalysisGuidance for Estimating When Dam Failure Warnings Would be initiated (Earthfill Dam)

Homeland Security, Estimating Loss of Life for Dam Failure Scenarios (2011)
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Dam Break Analysis
Recommended Fatality Rates for Estimating Loss of Life Resulting from Dam Failure
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Dam Break Analysis
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𝑷𝑨𝑹 =
𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏
𝑼𝒓𝒃𝒂𝒏 𝑨𝒓𝒆𝒂

×𝑭𝒍𝒐𝒐𝒅𝒑𝒍𝒂𝒊𝒏 𝑨𝒓𝒆𝒂

Dam Break Analysis

where

PAR = Population at Risk (People)

Population = Number of the population living in the village (People)

Urban Area = Area of the living zone in the village (m2)

Floodplain Area = Area of floodplain in the Urban Area (m2)

𝑳𝒐𝑳 = 𝑷𝑨𝑹×𝑭𝒂𝒕𝒂𝒍𝒊𝒕𝒚 𝑹𝒂𝒕𝒆
where

LoL = Loss of Life (Person) 

Population = Number of the population living in the village

Fatality Rate = The ratio of deaths from flood event
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