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L O G O  Objective  

Origin  
Climate change has 

brought huge impacts to 

the whole world. Those 

impacts include:  

ÅSevere floods   

ÅSpatial land change  

Åchange of  hydrological 

conditions  

Åetc..  

 

Flood -prevention works 

needs to be re -evaluated   

Objective  
Ȩvaluate impacts of  

flood -prevention works 

of  Kaoping River  due to 

climate change  

Ŗisk evaluation of  flood -

prevention works  

Ştrategies and action 

plans  for improving 

adaptation capacity of  

flood -prevention works 

due to climate change  
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L O G O  Work flowchart  
Baseline/Target year due to 

climate change  

Current Ǜ 
1. 
astronomical  
2.Surge 

Climate 
changeǛ 
1. 
astronomical  
2.Surge 

1.Frequency analysis  
2.Rainfall pattern  

1.Current condition  
2.Unit Hydrograph  
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2. The scenarios of hydrological    

conditions 

  
Center for Weather Climate and Disaster Research 

11  

http://tw.wrs.yahoo.com/_ylt=A3eg8_eEmJVMlxcBiPN21gt./SIG=12eo22kg1/EXP=1284958724/**http:/www.ekoooo.com/uploads/allimg/090905/1S4053O5-0.jpg


L O G O  

12  

( ẃ : оү ᴫ⁮֮ ֪ Ỵḳ ϩׁשṅ Ɏ2/2ɏȲ Ѭᵓ ) 

Historical tidal data for 1947 to 2009 

(a) Fast Fourier Transform and regression line 

(b) EEMD and projected for 2039 48hr-Water surface level of estuary of Kaoping 

River due to climate change 

Apply ADCIRC (ADVANCED CIRCULATION MODEL) model 

+ sea level rise of 0.27 m. 

Max. WSL2.61m 

Scenarios of hydrological conditions 

-Sea Level Rise of Estuary 
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48hr -Rainfall -Return period:100yr (2020 -2039)   
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Rainfall for different scenarios  

 

ӧ҇(2) ⅜ὧ(5)  ӞЍ 

A1B 1371.98 1143.43 1163.52 569.72 

A2 1457.30 1205.66 1197.79 644.11 

B1 1466.05 1153.16 1154.14 590.61 
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3.The Impact Assessment of  

   flood-prevention works 
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Flow Chart Evaluations of Flood -Protection 
works  

Sea level rise Sediment Deposition Discharge

1D hydraulic Model HEC-RAS

Steady

Impact Assessment

1.Bottleneck section of levees
2.Freeobards
3.Impact assessment of sea dike

Unsteady

Surge

Levee Breach

2D overland flow
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Map of boundaries  
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),Laonnog River( ), 
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ÅKaoping River Mouth-lingkou(

)̢ 
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Henfield Bridge( ) 

ÅQishan River:Lingkou-

Changlang  suspension bridge(

) 

ÅAiliao River:Zaixing he-
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Study Area 
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Watershed Control point  Designed 
(Q100)(1)  

A1B Simulated 
(Q100)(2)  

(2)/(1)  

Kaoping 
River  

 

Jiou cyu - tang 
( )  

26,800 41,435 
155% 

Laonnog 
River  

 

Li gang Bridge ( )  21,100 30,582 145% 

Confluence of Laonnog 
River and Ailiao River 
( )  

14,200 19,998 
141% 

Laonung Bridge( )  9,240 13,068 141% 

Qishan 
River  

 

Exit of Qishan (
)  

7,780 10,540 135% 

Yuemei ( )  5,990 8,275 138% 

Ailiao 
River  

 

Exit of Ailiao River  
( )  

8,600 11,133 129% 

Sandimen  
( )  

6,150 8,513 138% 19  

Discharge increase due to Climate Change  
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Koaping River A1B -100yr -return -period  

Water Surface Level  

River Bed 

Simulated  
Water Surface Level  

Planned Levee Height ( )  

20  

Overtopping  
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Watershed A1B 

Kaoping River  
 

Overbank 19 

Inefficient  
free board  

46 

Laonnog River  
 

Overbank 4 

Inefficient  
free board  

15 

Qishan River  
 

Overbank 6 

Inefficient  
free board  

17 

Ailiao  River  
 

Overbank 1 

Inefficient  
free board  

9 

Total  

Overbank 
 

30 

Inefficient  
free board  

87 

21  

Reach of Overbank and Inefficient Free Board  
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4.Preliminary Vulnerability  

   and Risk Evaluation 
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Risk Matrix  
   R = H Ė V 

Hazard֚ ⇔ 

Very low 

(1) 

Low 

(2) 

Medium 

(3) 

High 

(4) 

Very 

high 

(5) 

 

 

⇔ 

Very low 

(1) 
(1) (2) (3) (4) (5) 

Low 

(2) 
(2) (4) (6) (8) (10) 

Medium 

(3) 
(3) (6) (9) (12) (15) 

High 

(4) 
(4) (8) (12) (16) (20) 

Very high 

(5) 
(5) (10) (15) (20) (25) 

Where, RȸRisk ( ), presented by Risk Matrix 

            HȸHazard(֚ ⇔)Hazard 

            VȸVulnerability( ⇔) 

 

üRelative Hazard/ Vulnerability 

üד ֚ / ⇔  

Very high 5 Top20̟  

High 4 Top20̡ 40̟  

Medium 3 Top40̡ 60̟  

Low 2 Bottom20-40̟  

Very low 1 Bottom20̟  

üRelative Risk(ד ) 

Very high >20 Top20̟  

High 14~20 Top20̡ 40̟  

Medium 10~14 Top40̡ 60̟  

Low 5~9 Bottom20-40̟  

Very low 1~4 Bottom20̟  
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Risk Matrix  

Vulnerability  
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(Risk) ʦ 

Ė 

⇔ 

(Vulnerability) 

0.22 

0.09 

0.20 

0.19 

0.30 

Water Surface Elevation 

Debris wood 

Deposition or Scouring 

Unit Stream Power 

Historical Levee Breach No. 

0.36 

Location of main channel 

Location of flood plain 

Protection Work 

0.42 

Drainage 

Gate 

Pumping Station 

0.4 

0.28 

0.32 

0.24 

0.28 

0.14 

0.19 

0.15 

Affiliated Structures  

Age of levee 

Type of levee 

Location of levee 

Condition of levee 

֚ ⇔ 

(Hazard) 

Risk of Levee  

Samples no. : 35, male -30; femail-5 

Ageȸ20-29 yrs. oldȸ4ȷ30̡ 39 yrs. old ȸ
14Ϣȷ> 40 yrs. old ȸ17 

Questionnaire  

0.22 
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High hazard levees usually 

located in historical levee 

breach locations.  

 

 

Hazard of Levee  

Alegre 
Yanpu 

Ailiao 

Tuku 

Kameyama 
dong zhen xin 

Sinliao 

Sin wei 
er po 

Er po 

Jiou liao 

Da jin 



L O G O  

26 

(
)
 

Levee is old, no flood plain, 

or located in outside of bends 

and with gates. 

Vulnerability of  Levee (Now)   
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(
)
 

High risk of levee located 

in historical levee breach 

locations.  

 

Risk of  Levee due to Climate Change    
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5. Action Plan   
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ÉObjective  

This action plan mainly aims on non -structural 

measures and necessary structural measures . It is based 

on the existed hydraulic structures for improvement and 

enhancement. The objective of  this action plan  

Important  reach of  Kaoping River is not overflowed 

when encountering discharge of  return period of  100 

years (Q 100)due to A1B scenario.    

ÉTime Span  

ÅNear(2012 -2039)  

 

Action Plan  
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30  

Action Plans  
Plan A  Plan B  

structural 

measures  

Upstream -7 overflow 

area  

Dredge 1m deep of  

main stream  

Middle/downstream 2 

retention basins  

Upstream -4 overflow 

area  

non -

structural 

measures  

-Evacuation Assistant  

-Evacuation drill  

-Flood gate panels  

-Evacuation Assistant  

-Evacuation drill  

-Flood gate panels  
 

Total Cost  0.65 billion NTD  10.2 billion NTD  


