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Climate change has
brought huge impacts to ~ i g
the whole world. Those |37 %= | ﬁ,. Kaoping River due to
impacts include: s
*Severe floods
«Spatial land change
.change of hydrological
conditions
eetc..

A “i‘,&omsk evaluation of flood-
. prevention works
aoping w)%ir ®Strategies and action pla
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Study Area-Kaoping River
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Saffir-Simpson Hurricane Intensity Scale




year

2000XANGSANE 2001NARI 2001TORAIJI 2002NAKRI 2004MINDULLE
2005HAITANG 2007KROSA 2008SINLAKU 2008JANGMI
2008KALMAEGI

1990YANCY
1996HERB 1998ZEB

1987LYNN

1989SARAH

1973NORA
1974BESS
19780RA

2010 FANAPI

induced by typhoons

Before 2000: once per 3~4 years
After 2000: once per year

The frequency of the extreme rainfall

0.6 0.8
Frequency
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Work flowchart

Scenarios ==

Establishment of

Risk analysis )

Current : : .
1. ihange ' 1.Frequency analysis | | 2.Unit Hydrograph Overbank flow
astronomical | astronomical 2.Rainfall pattern simulation
2.5urge 2.Surge
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Baseline/Target year due to
climate change

I
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Rainfall pattern

Discharge

Estuary water level

Climate 1.Current condition
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‘Z.ZDOverIandeow \ Methodology

Compound Risk
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Adaptation Action Plan Risk Evaluation
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2. The scenarios of hydrological
conditions
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The estimated increased sea
level rise of south-eastern

Ll coast of Taiwan is 18-27 e¢m

o il N in 2039.
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48hr-Water surface level of estuary of Kaoping
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River due to climate change



Cumulative
Rainfall
(mm)

Scenario

11 for different scenarios

48hr-Rainfall-Return period:100yr (2020-2039)

Station

Jiasian(2)

[FR(2)]

Pingtung(5)
FEER (D)

Xinfeng(F#r's)

Yushan(FEL1)

1371.98 1143.43 1163.52
A2 1457.30 1205.66 1197.79 644.11
Bl 1466.05 1153.16 1154.14




Rainfall to Areal Rainfall
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arge due to Climate Change
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3. The Impact Assessment of
flood-prevention works
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Flow Chart Evaluations of Flood-Protection

works

Surge II Sea level rise Sediment Deposition Discharge

1D hydraulic Model HEC-RAS

Steady Unsteady

Levee Breach

Impact Assessment

2D overland flow 1.Bottlenecksection of levees

2.Freeobards
3.Impact assessment of sea dike




Area

Kaoping River, Qishan River(ji&
L[17%),Laonnog River(ZEj=%),
and Ailiao River(fm g %).

*Kaoping River Mouth-lingkou(3g =

) -

l_.aonnog River : Lingkou(Z&[1)-
Henfield Bridge(fi i A f%)

*Qishan River:Lingkou-

Changlang suspension bridge({=

A )

*Alliao River:Zaixing he-

Sandimen Bridge( —#["9/%). °
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Dlscharge Increase due to Climate Change

(Qo0) (1) (Q100)(2)

Kaoping Jiou cyu-tang 26,800 41,435

River (SLEhEE) 155%
P
Iﬁgonnog Li gang Bridge(BAME) 21,100 30,582 145%
iver
5 o ) Confluence of Laonnog
SR River and Ailiao River 14’200 19,998 141%
CERRERERSTRAT)
Laonung Bridge(¥r&AHE) 9,240 13,068 141%
Qishan Exit of Qishan (HELLZR
River L) 7,780 10,540 135%
BULE  Yuenei (HEE) 5,990 8,275 138%
Ailiao Exit of Ailiao River
River (RSORHO) 8,600 11,133 129%
PR Sandimen 6 , 150 8 , 5]_3 ¢ 138%

(=3HFTm)
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f Overbank and Inefficient Free Board

ALB

Kaoping River Overbank 19
B ESZAH Inefficient 46
free board
Laonnog River Overbank 4
B 0P [nefficient 15
= free board
Qishan River Overbank 6
FELLDZ Inefficient 17
- h free board
Ailiao River  Overbank
=SP4 Inefficient 0
S free board
Overbank 30
Total
Inefficient 87

free board
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4.Preliminary Vulnerability
and Risk Evaluation

N
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Risk Matrix

=

Vulnerability,
%
3
R

R=HxV

Where, R : Risk (& *&), presented by Risk Matrix
H : Hazard( % *& % )Hazard
V : Vulnerability (% 33 &)
> Relative Hazard/ Vulnerabili
SARE B e B B3R B B
Hazardﬁv e R 5 Top20%
Very low| Low | Medium | High ?]/ierz 4 | Top20~40%
(1) ) 3) (@) (g) 3 | Topao~609
2 | Bottom20-409%¢
Very low
1 Bottom2094
(1)
L(cz)\)N > Relative Risk(4p 4 k. *& %
Medium >20 Top20%
(3) 14~20| Top20~40%
High 10~14| Top40~60%
(4) 5~9 | Bottom20-40¢
Very high 1~4 Bottom209%
(5)
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Historical Levee Breach No.

Unit Stream Power [KUNRE

H
o Y
& Risk) |~ | (Hazard)

Deposition or Scouring A

Debris wood 0.09
0.24 Protection Work

Condition of levee

Location of flood plain

Location of main channel

L ion of lev

0.36
Type of levee K&
Age of levee [k 0.3

Pumping Station

Affiliated Structures

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

+Age : 20-29 yrs.old : 4 ; 30~39 yrs. old :

144 ;5 >40yrs.old : 17

Gate 0.28

Drainage
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Levee is old, no flood plain, | ( ol 05 0 3 K y
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5. Action Plan
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Action Plan

€ Objective

This action plan mainly aims on non-structural measures
and necessary structural measures. Itis 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
(Qqg0)due to A1B scenario.
€ Time Span
*Near(2012-2039)



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 biIIio_n NTD

10.2 billion NTD
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IR

-Upstream-7 overflow
arca VROOOC O

-Middle/downstream 2
retention basins &

-Locationsis¢




-Locationst

IR

- Upstream-4 overflow
arcqa VOO

-Dredge Im deep of
main stream (red
circled)




. Original A1B

| ltem/River Mainstream Laonnog Qishan Ailiao Total
Insufficient free board 46 15 17 9 87
Overbank 19 4 6 1 30
Flooded Area 565Km?
No. of Evacuation Assistants 0 0 0 0 0

Plan A (Overflow Area+ Retention Basin)

Insufficient free board 5 4 2 5 16

Overbank 0 0 3 1 4
Flooded Area 50Km?2 (515Km2reduced)

No. of Evacuation Assistants 50(A) SO(A) 50(A) 50(A) ZOO(A)
Plan B (Overflow Area+ Main Stream Dredge 1m deep)

Insufficient free board 1 6 2 0 o]

Overbank 0 0 1 0 1
Flooded Area 20Km?2 (545KmZ2reduced)

No. of Evacuation 100(\) 100(A) 100(\) 100(A) 100(A)

Assistants
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6.Conclusions
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Conclusion

¢ The simulated Q,,, for A1B is about 1.3~1.55 times of
planned Q .

o For A1B scenario, the risk of villages of middle and
downstream of Kaoping River is increasing o

e Plan A (Upstream-7 overflow area+ Middle/downstream
2 retention) : the flooded area reduces 515Km?,
locations of insufficient freeboard reduces 82%, locations
of overbnak reduces 86%, and costs 0.65 billion NTD -

e Plan B (Upstream-4 overflow area+ 1m dredge deep) :
the flooded area reduces 515Km?, locations of

Insufficient freeboard reduces 90%, locations of

overbnak reduces 96%, and costs 10.2 billion NTD -
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