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311 & W faag
- Riverine/fluvial (floods large areas in lower catchments are
affected, usually slow rise, more on material damage)

Pluvial floods (much influence on usually urban areas)

Flash floods (localised, fast)

Coastal floods (storm surges, huge area may be affected)

H ¢ Flash floods™r & & & » &2 S o TR f G52 55 408 o

312 & fRiE L2 FIREHR

RIBAMOD (EU) framework:

Pre-flood activities

Operational flood management

Post-flood activities
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- Flood risk management for all causes of flooding
- Disaster contingency planning (evacuation, etc.)
- Construction of flood defence infrastructure
- Forecasting and warning systems
- Maintenance of flood defence infrastructure
- Land-use planning and management within the whole catchments
- Discouragement of inappropriate development within flood plains
- Public communication and education of flood risk and actions to
take in a flood emergency
314 P IkiT
~ Detection of the likelihood of a flood forming (hydrometeorology)

- Forecasting of future river flow conditions from the
hydro-meteorological observations

- Warning issued to the appropriate authorities and the public on the
extent, severity and timing of the flood

- Response to the emergency by the public and the authorities
315 it ke
- Disaster relief

- Restructuring buildings, infrastructure and flood defence

- Recover and regeneration of the environment and the economic
activities in the flooded area

MG FALI Y f R é{?& 1.2.3



- Review of the flood management activities
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o Reduced risk Complacene,  RAKRIELRH
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Re=f(xZ  R@gE RHR)
(Risk=f(Hazards, Exposures, Vulnerability))

Fa T G T e AR TEBRA RIER
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xﬁ #5 & *"
(Risk=Probability*Consequence)
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Risk = Probability “x” Consequence

Hazard

(intensity,
probability)

Risk
(probability of
social, economic

and ecological
damages)

Vulnerability

(social, economic,
ecological values,
susceptibility)

__Exposure ~
B9 h'&EET LMW
322 R'%&FIF LI A

%

2% = 8 F]F P AT L
« % F (Hazards) @ & RRHBE F AP F > SEELBTHET LG
PR KES R E

* % % £ (Exposure) @ it ¥ i X L R OAFEIFEH (e A T E)E
RIRE o

« 3% 33 & (Vulnerability) @ K 2 O3 & (doadk € 5078

33 REAH
331 RiEZ TE

A flash flood is a flood with rapid onset following:

- a heavy rainfall

- the failure of a dam, levee, or other structure that is impounding
water

- the sudden rise of water level associated with river ice jams

e
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Flood Prediction Process

Watershed

Rainfall:

Snowmelt:

Conditions: How much and How much and
How will the water how intense will how fast
m-:)\n?1 cncr? it the rain be? will it meltt?
reaches the
ground surface? Unit Hydrograph:
How will the:
¥ ¥ ¥ runoff affect the
Runoff Processes: flow over time?
How much of the rain andfor snowmeilt will turn
into runoff? Flood Frequency:
How often and how
River lce: big are floods over
How does river ice the long term?
affect the
maovement of water
through the
stream channel?
Flash Flood N Streamflow Routing: Stage-Discharge
Processes: How does the Relationship:
How do rainfall and volume of water How will the changs
land use combine change as it moves in flow affect
to produce a thru the stream level ata
flash flood? stream channel? given location?
\ Hydrograph: .-/
River/Stream Forecast
Predicts discharge

over time. What is the flow
of the river downstream or
later in time?

B 10 R KIpER T AZE

333 i ik

 Mostly high precipitation intensity and rapid runoff are the most

Important characteristics that determine the occurrence and
severity of a flash flood

- The greater the precipitation intensity, the more likely it is that

significant surface runoff will be generated

- Although ground saturation increases the runoff risk, many flash
floods occur when the ground is not saturated

« In some situations, runoff characteristics may be just as important as

rainfall rate

13



Barriers, barrages and dams

Floodrisk

reduction
measures

River channel improvements

Dikes, levees, embankments structural

adaptions

Flood protection and drainage projects

Flood abatement

Flood Flood-proofing

exposure

reduction measures Flood forecasting and warning

(modify human

behaviour Disaster preparedness, planning
and use) response (incl. Evacuation)

Public awareness raising
Non-<structural

adaptions

Land use and planning control

Acquisition of flood land
And property relocation

vulnerability
reduction
measures

Flood insurance

Social security measures
(e.g. compensation)

Bl 11 &+ g7 3B

335 R FIafgc i

« Measures in the whole of the catchment area
- to delay the speed of surface runoff

- examples: terraced farm crops, construction of stone walls,
development of forested lands and pastures

 Regulating rivers and streams

- limiting the slope of river and streambeds

- examples: barriers made of wood, stone, dikes, embankments
« Shaping retention

- to increase retention capacity

14



- examples: retention reservoirs
- River conservation

- improve river conservation

336 iz pmztifr-
Non-structural measures play an essential role
- Flash flood forecasting and warning system

- Awareness raising: Raising preparedness and awareness are
essential factors to make non-structural measures more efficient
(advocate participatory approach)

- Land use planning: maintain natural protection, discourage
developments that increase the risk
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Foobo MATEOR S G o T BT

CRET G ARG s kR R0 R R
IR % Y AT T

coRE S G B S = R (first flash)eni® 28~ B g ETT F
BT R gliion o

3.6 k%

#fi&xﬁﬁiﬂﬁ-ﬁ’ AR OB R OA L 1R

(structure measures)i 1 Ad s (non-structure measures) o & ~ %4 &
B -k 2 %%k 8 ¢ JZ % # (The Chartered Institution of Water and

Environmental Management, CIWEM)#73¢ 1t e 5%+ p (CIWEM Water
Practice Manual no. 7) » 1 — B iBEK bS48 > RIP §F % 1 GECRCI

AR - BWAEFI ~ AR \‘g ) '2:;}7%*’” KB AT A
v oraeig Bk G2 g Rl (flood limit) 5 e (4o R112475% ) o F 2L ehd A2dy %6 o
B 4T

* 3% 7 (Embankments)

* |7 % #5 (Flood walls)

* 4% % & i (Channel enlargement)

- #z 3L B3¢ (Channel improvements)

- "% k& & (Reducing roughness)

« % % (Flood relief or bypass channel)

- 7# "' #zig (Interceptor channel)
MGLIFUA FTALII T f RE v e 123
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- ¥ 2% F £ (Flood storage solution)
- % B % £ A7 & (Redevelopment)
* 3¢ -k (Pumping)

[T ﬁ_jr% K3

(1)3& 17 (Embankments)Z_% £ e F2dy %6 (1 LACRILZ) >+ T
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(2)47 % i i (Channel enlargement) » %3 ™ 71 > 3% B 7 3 4o 3d %
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(3)*# M4k & (Reducing roughness) » ¥ it = ;84 F
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(4)~ ¥ (Flood relief or bypass channel) :

o HREORIBENE LR R R EAIIH T
c T EPFEORERARGZ G L AR

c PAERRERAM P kAR

(5)i@ " #x g (Interceptor channel) :

« T ORATG ECRIBELE LR R H 0 E O 4pAR
T S AR ARG

M ERFREREARERY
(6) %% = 2 /% = (Flood storage solution) :
c BRATE Y R Y hiEP T
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Tributary inflow

POSSIBLE SECONDARY
‘a‘ & E ﬁ FLOODWALLS OR
- EMBANKMENTS DEVELOPED AREA
J DEVELOPED AREA

REER

FLOOD LiMIT

FLOOD LIMIT

SLUICE OR M H ﬁﬁ**

PUMPING STATION

. i ~
— U ==
7 z . - - L
Outflow 7 fl Inflow (F:ﬁogt?)ggf\’itgiem
i % Y & By Sk

(a) 1B EIREET & B (b) 3Py ~ Bratas ~ B Ptk

DEVELOPED AREA
= T

FLOOD EMBANKMENT NEW DEVELOPMENT AWAY

FIROM FLOOD HISK AREA

DEVELOPED AREA

FLOOD LIMIT

FLOOD PLAIN CLEARED

FLOOD EMBANKMENT

(¢) 2L ) HREENERE
Bl 12 k& g 327 & F
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3.7.1 /7":: ‘{J}L Ké\?*q“:u
c KRR EIEIL P RACT
- TR R R ERPCIRIT AR e 2 2R A4 0F o

A KT LA G HEIE T (P S

- 3&}7@;\ j“;i%(&ll-ﬁr& r oA E 3;__) .
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1o 1 e
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372 ¥ X B % R

F PR A R % 0 iR LR & Bl(flood risk mapping) E_w & 1
?ﬁwﬁ%%2~ %a%ﬁﬁwwAm,¢mzw%wﬁ*
PERE o X LR%GRT R BhdeT

IR
~

% 2t F Bl(flood maps) @ o1 ¥ oAt E LR B o
« &k L EEB(flood hazard maps) @ & 7 A -R#FEA| ~ EZKF b
B REE FIERRE o

« -k R & Bl(flood risk maps) @ &7 ¥ e X WA REE N EkP

@#%& L AGERETE o
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AR 'GR O REHEAARTRALGF B REBEE R oG MP
LB v R xﬁﬂ , ﬁﬁ‘,_,,.uﬁ_-lzr"f

R R EEs FAOTIM) DG S RETRTHE T RET 0 6
4eSRTM 8 7 4 % 7 0902 ¢ *902 = DTM 5 & ASTER
IV 45 302 < *302 ¢ DTM« % & # ADTM F#L> RI¥ &
LIDARSE = 55 18 o -k 12T e AL P L ETE p)
i%%ﬁu@ﬁo

# * -k 2 $-3] (Hydrological modelling) : i% i " & -1Z% #58 » #
ﬁ#zwﬁmwﬁmk¢go

- & = -k 7 # 4] (Hydraulic modelling) : ¥ # * 4rSOBEK -
MIKE1l - HEC-RAS % #5  fit » 157 R E 2T 2 54

KB R~ E-RKIFRZ i & £ Eﬂ;ﬂ* °

. 12 > 2 2 03] (Inundation modelling) @ % # i /K 32 {23 Hiokg & %
LEE KRR ERA R, BT R E AR

‘\1—

<~

« WAL S F R (Socio-economic data) -

¢ c T ERA BRI TR LE TR
- ﬂ,’i{%@ égi’i?\: o —&@ég¢ R EFEACD F‘Xﬁi
CERAIE S BT I R FAEA

(QEATH b A T TS EELT T AN B
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