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MNMumber of reported disasters by decade
by hazard type (1971-2010)
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Nature and Extent of Flood Hazard

e Factors affecting flood damage

@ Type of land use on the floodplain
@ Magnitude and frequency of flood
@ Rate and duration of flood

@ Season of the flood

@ Population density

@ Public awareness

@ Effectiveness of forecasting, warning, and
emergency planning
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(Natural Event) (Social Factors)
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Structural Measures
_|_

Non-Structural Measures

Bones & Flesh
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Integrated Urbaé |

INTERNATIONAL HYDROLOGICAL PROGRAMME %

GUIDELINES
ON

NON-STRUCTURAL MEASURES IN
URBAN FLOOD MANAGEMENT

Ivan Andjelkovic

IHP-V | Technical Documents in Hydrology | No. 50
UNESCO, Paris, 2001
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Integrated Flood Management Plan
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Location: Benmore Dam
Distance from Pukaki Lake Confrol: 20.30 km
Distance from Head of Lake Benmore 30.25 km
Flood Arrival Time: 26-3.9hrs
Time to Peak Flood Elevation: 6.4-9.1hrs
Feak Flood Elevation: 36B-372m
Narmal Design Mood Clevation: 362 m
Location: Parsons Rock (Waitaki)
Distance from Pukaki Lake Confrol: 5£.5 km

i Distance from Benmore Dam: 8.15 km

i Flood Arrival Time: 2.5hrs

| lIme 1o Peak Flood clevaton: 9.0 -10.1 hrs

o, Peak Flood Elzvation: 2E3-295m
bﬁ-}f :g Mormal Design Flood Elevation: 269 m
4 :
TR :f #rﬁx : F 2
’ g, ' A ; - it
-4 _\;#.i____ b ! .
s L i
i W 4 " ¥
) L ; _ o
,” R | { ) Nt o Location: Waitaki Dam
3 2 T ll il N Y Distance from Pukaki Lake Control: 75.15 km
| Distance from Benmore Dam: 25.8 km
l ey Flood Arrival Time: 7.3-T6hrs
e P ¢ Time o Peak Nood Clevation: 10 - 11 hrs
LOGANON: Ve tatd [Vealizi) Peak Flood Elevarion: 245 -259 m
) Distance from Pukaki Lake Control: 54 45 km Mormal Design Flood Elzvation: 235 m

Distance from Benmore Dam: 4.1 km
Flood Arrival Time: 3.2 hrs o
Time to Peak Flood Elevation: 90-10.1 hrs iy ) o %
Peak Flood Elevation: 296 -312m S T > hf?? =i
Mormal Design Flood Elevation: 269 m pou = . AV :
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See Figure 2 for estimated
imindation limmts within Town.




Flood Q)ntrol Measuzes to Protect Tokyo and Surroundmg
Areas — Development of a Stable River Resistant to Disasters.
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Floodplain and Floodway

Floodplain

only flood-proofed construction

Floodway
[no construction)



Figure 7: Taw Zone
Concepr, Hooding Hazard
Limit. Two Zone Concept
consises of @ Floodway and

Flood F?‘.Eﬂge

Figure 6: One Zome Concepr,
Flooding Hazard Limit

Fleoding Hazard Limit

%

[devalepment prehibited or restrictad)

v

(WOT TO SCALE)

: Flooding Hazard Limit -
. Flood Fringe_| Flocdwaay o | o Flood Fringe
[conditional jdevelopment prohibited [condmicnal
devealopmrent) oF restricted) development]
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10—year flood elevation = 85
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Simple Elevation of a Flood Prone House
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Structural Measures for Flood Management
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Evolution of the

Levee System Along
the Lower

Mississippi River

" Levee Overtoppings and Crevasses
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Non-Structural Measures
for Flood Management
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Flood Disaster Management Cycle

2.
Readiness

Before Impact After Impact

4. Recovery
and

1.Preparedness Rehabilitation

for Prevention
and Mitigatian _
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Non-Structural Measures for Flood Management

Flood Preparedness Measures
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Stage |. ‘Awakening’ of crisis intervention forces

BRI LYo a1

i =
» |nformation iy - EE s
from IMGW ' County crisis TE2E8
» Measurements : response team EE5z5
from local network | 2E E

(TTTT] & il

Stage II Fqu:E watch rmtlimallun
| i County crisis
—

County crisis
4 response team
Municipal response team ﬁ

County crisis
response team
i Municipal response team ﬁ

. Enfnrmatmn
from IMGW
» Neasurements
from local network
+ Local analysea

Inhabitants

!nfnnnatmn
from IMGW
* Measurements
from local network g
* Local anaJyses

Inhahitants

Slage W All-clear 5|gnal

T,

+ |nformation
from IMGW
» Measurements
from local network ¢
* Local analyses

Inhabitants

Fig. 3. Example of multi-stage warning of inhabitants
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. Educators
| Guide

for the Flood

A METHODOLOGICAL GUIDE TO LOCAL FLOOD WARNING SYSTEMS

| Global Water
. Partnership
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DO NOT DRIVE THROUGH FLOODWATERS!

500 pounds
Wiater — el foree  EXITEMElY
1 foot dangerous
deap
1500 pounds
buoyancy force

+

1000 pounds
mﬁr i+ lateral force
daep

Vehicle begins to fleat when the water reaches its chassis,
which allows the lateral forces o push it off the road
Mudkhy water

— Fatal
hidedg!mmmt* e

Washad-oul roadway can be hiddan by muddy water
allewwing a vehicle to drop into unexpected deep water.

Fatal
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Non-Structural Measures for Flood Management
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COLLABORATION IS
A CONDITION OF SUCCESS

WaterEng.ir

57



HALHD 3 ¢ HEUIWBLIY o 00U



2017 sl - 1355 3 (55,00 3logb on
ildwlgd SoS J1,u8 Cdgd 51, 4152 300 3w
Nl CYw dows B ol 355 2o 45 80
15543000 g11 (Cgo o5lSel) oSl

fo aapcr
| % 4
! R

I |
P | |
ok |
L | -
-:;.. -|1 T -
\ AR
W L
1 1
‘II " A
1] |J
I1 |I|
.
M )

1 e,

It would take 10-15 days for floodwaters to recede.
'Please don't come home'

At least 13 toxic waste sites in Texas were flooded or damaged by Hurricane Harvey
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Non-Structural Measures for Flood Management

Raporting
on
damage Repaorting
an
casuafies
Social
therapeutical
measures
Rehabilitation

measures

Rehabilitation Measures
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What is natural flood management?

Why NFM?
o Develop effective solutions working with nature, rather than against it

o Physical measures which seal the soil, or are designed to contain the water
in the riverbed, could increase the flood risk downstream

o Measures which improve the storage capacities of flood water temporarily
during flood events can also provide other ecosystem services
NFM starts with an assessment of hydrological processes across the
whole river catchment/along stretch of coast to identify where
measures can best be taken - focus on increasing water retention
capacities, but often delivering multiple benefits.

Examples:

o restoring natural flows by realignment of coastal areas, or re-connection of
rivers with their floodplain

o restoration of wetlands that can store flood water and "slow the flow”

reservoirs in agricultural areas that can store flood water during flood
events, and be high nature value areas

o urban GI: green spaces, sustainable urban drainage, green roofs
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Floods are the most common and

most costly natural disasters in
Europe.

Frequency likely to increase with
climate change.

Strategic long term and integrated
flood risk management: prevention
to increase resilience of society.

Natural flood management
becoming more important with
increased recognition of its benefits
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e Towards better
environmental options and
flood management (2009)

e Water blueprint & natural

water retention measures
(2012)

e The EU Green

Infrastructure Strategy
(2013)
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Green Infrastructure: What is it?

Green Infrastructure: a strategically planned
network of natural and semi-natural areas with
other environmental features designed and
managed to deliver a wide range of ecosystem
services. It incorporates green spaces (or blue if
aquatic ecosystems are concerned) and other
physical features in terrestrial (including coastal)
and marine areas. On land, GI is present in rural
and urban settings.

» Contribution to Europe 2020 Strategy: promoting
smart, sustainable and inclusive growth -
supporting a shift towards a resource efficient,
low-carbon, sustainable economy by investing in
our natural capital.

Spatial structure
delivering nature
benefits to people
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Costs of measures vs costs to society

e Costs of prevention, protection
and preparedness can be
substantial ...

e .. but so are the costs to society
of the damage caused by floods!

e It make economic sense to select
measures which have multiple
benefits for society !

¢ (Chose measures that are robust
and flexible in context of climate
change ("no-regret”).
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Nature and Extent of Flood Hazard

e Factors affecting flood damage
@ Type of land use on the floodplain
@ Magnitude and frequency of flood
@ Rate and duration of flood
@ Season of the flood
@ Population density
@ Public awareness

@ Effectiveness of forecasting, warning, and
emergency planning



FIGURE 13 Suggested 7 Step Procedure: Addressing the Hazards

STEP(D) [ idertify the hazards .

STEP(2)—>

[dentify development proposed

dentify physical processes

ﬁ

and charzcteristics

within hazardous lards or : Idertify biclogical or
hazarcous sites ! envirormenta sensitivities
E l :' """"""" ‘I et 1
& : ! i
o Does Policy exclude proposed Reocate develooment ! i
T development from portions of ves ouside o restricted i :
g8 hazarcous lands or hazardous sites? —=  potions of hazardous i
= (Polices 3.1.2(aliblic), 3.1.3.(e) lands and/or | i
= hazardous sites ! i
[} MO f :
o] 0 i
o it et . 1
- | Poccsscosomsssmsemmesoms o emenee ]
B v !
STEP(3) [ Identify apprcpriate hazard | | STEP(4) | Determine potential impects | !
. management response (i.e, Raagl! to physical processes ard [ |
- prevention - non-structura; “--- *| characteristics x
or structural 7 0
+ STFP@ Assess offsite physical ; i
Does response safely addess onsite impacts i i
4.8 physical hazards in accordance with I
established standards and procedures? "' : D
(Palicy 3.1.36):; STEP@ Assess bioogical or -1
emvironmental impacts | ™
+ VES
mo s safe access provided at times of '
< floodirg eroson and other = Are new hazards created
emergencies! (Policy 2.1.30d); and/or existing hazards
MaJor  aggravated off-site? MINOR
{Policy 3.1.3(b)
- ¥
Will there be adverse
L—— environmertal impacts?
MiHoR MAJOR (Dolizy 3.1.3(c) MINOR
5TEP® Mitigate minar impacts
v of preferred hazard
DEVELOPMENT SHOULD maragement resconse and

MOT PROCEED

proceed with development

0.3 Seven Stcps for hazard identification and management

This seven-step procedure focuses on basic questions and issues that should be addressed
when planning authorities are reviewing a development proposal within hazard lands and
hazardous sites. This 15 not quite a onc-size-fits-all procedure because some hazards arc more
complex than others — for example, a shoreline subject to flooding, erosion and dynamie
beach movement versus an isolated karst formation. So the level of evaluation should fit the
size, severity and type of risks and the potential physical and biological impacts that may

restlt. The seven steps are summarized in figure 13.



Adjustments to Flood Hazards (1)

e The structural approach
@Engineering barriers: Levee augmentation

@ Channelization
A River-channel restoration

e Flood Insurance: Shared responsibility and
accountability

* Flood-proofing: Raised
foundation, floodwalls, waterproof doors and
windows, pumps



Adjustments to Flood Hazards (2)

 Floodplain regulation: Obtaining the most
beneficial use of floodplains

@DFlood-hazard mapping
@Floodplain zoning

e Government buyout and relocating people
from floodplain

e Personal adjustments



Perception of Flooding

e Individual level: Variable
 Local and state level: Mitigation plans

e Federal government level
@ Mapping of flood-prone areas
@ Floodplain management plans
@ Public outreach
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