Swr S 5 ¢SKis blaclloy S

&xb CL.A c.&.ﬁ.}‘.}
Ol ol isls

o J 55"

L3 pade Lo ple
a.moghaddamnia@ut.ac.it



Whae 2> vl

o g Oldlo Bolo wome 9 (S3LT je0 Sy Camd> oo 10l s (795 Pl ST welol”
AT J9l Pl Ol@0sTe 5 .S b il

O g o (258 33T 9 Slake 59%E > (R el pl S 10k o (0 99UmiT Ulg:!
AFAY (ol Ol (3l 48 ¢ siild 9 3501 455 (8T 03k pé (Sla9s) & o

S« Sbes Slal duxw 9 Obodu! dwrw dww (Ol o il L B g 91y kbl LT
AFAY J3l Ol (31 4@ Ol ol SILasT . e S191

oL cods SBT 4l 3 0 . ASR) (cwige 9 DM 5leo (Olwidd Sgrun i o (AT O !

AYYY Loy S



(Flood Control) fw J s

0 09w (0 by e bl 9 b SLW @ uxio o Olojle 3 (aS il Sl
Caod! Pl s 4l W oul AUl W jo e Vol fawgd &5 b (SU
SLMW &7 Wil ol Al woin Mo Obojle fawgd b (S £45 L) dgu> Ly
390 xub (SLM cp 33 § wikud Sl Ol (SLM T yiege D5l Ol w05 3 (rb
148 Jlo 6 .ol Olgb § JUKiS ) aw Jold 45 i jiogo 4ui 31 4l 0
SL o soge w4 1980 Jlo 31 g I35 Olgz 30 (b S (2 ogo (SO
149« Jlo 31 9 Colild 1y £9d 4y o (S3%w0 142« Jlo 31 L8 50 .o w b

B 5B e Ady 30 AP OT 3w 9 J9f 4y e chm 49 (SO0



g gty

ol 0D §F A1 e (Sl 9 (SO0 Lyl

« An overflow or inundation that comes from a river or other body of water
and causes or threatens damage. Any relatively high streamflow

overtopping the natural or artificial banks in any reach of a stream.
(http://ks.water.usgs.gov/waterwatch/flood/definition.html)

 the inundation of land that is normally dry through the overflowing of a

body of water, esp a river.
(http://lwww.thefreedictionary.com/flood)
 the state of a river that is at an abnormally high level.

(http://www.thefreedictionary.com/flood)
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An overflow of water onto normally dry land. The inundation of a normally
dry area caused by rising water in an existing waterway, such as a river,
stream, or drainage ditch. Ponding of water at or near the point where the rain

fell. Flooding is a longer term event than flash flooding: it may last days or

weeks.

(http://www.srh.noaa.gov/mrx/hydro/flooddef.php)

Flood: A temporary covering of land by water outside its normal
confines. From a more social science point of view it is water in a place

where we don’t want it, at a time we don’t want it, in a quantity we don’t

want.
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The causes of floods are mamifold, but may be categonised broadly under the following headings:

Natural causes:

~ precipitation (rainfall, hail & snowmelt)

~ landslides (slope instability, erosion, seismic activity)

~ storm surge (¢.g. low pressure in North Sea raising tidal levels)

- high groundwater levels (hence quicker runoff in chalk catchments or saturated ground)
~ glacier melt or collapse (due to volcanic action)

climate change (affecting precipitation and sea level).

Man made causes:

— dam failures (catastrophic, overtopping, piping, eic.)

— embankment failures (river & coastal flood defence embankments)

~ floodplain encroachment (building on floodplains, loss of storage)

— ¢change of land use (crop change, compaction of soil, deforestation, etc.)

~ inadequate planning controls within whole catchment area (local & national)

- inadequate drainage capacity (urbanisation) & siltation (natural)

~ inadequate integration (e.g. between river and underground sewer/drainage systems)
- inadequate maintenance (urban watercourses, blockage of culverts, sewer systems).
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A glacial lake outburst flood (GLOF) is a type of outburst flood that
occurs when the dam containing a glacial lake fails. The dam can
consist of glacier ice or a terminal moraine. Failure can happen due to
erosion, a buildup of water pressure, an avalanche of rock or heavy
snow, an earthquake or cryoseism, volcanic eruptions under the ice, or
If a large enough portion of a glacier breaks off and massively displaces

the waters in a glacial lake at its base.



Jow Ol 392 99 slisn wla! 9 lghuw £145

A glacial lake outburst flood is a type of outburst flood occurring when water
dammed by a glacier or a moraine is released. A water body that is dammed
by the front of a glacier is called a marginal lake, and a water body that is
capped by the glacier is called a sub-glacial lake. When a marginal lake
bursts, it may also be called a marginal lake drainage. When a sub-glacial

lake bursts, it may be called a jokulhlaup.

A jokulhlaup (jokull = glacier, hlaup = run) is thus a sub-glacial outburst flood.
Jokulhlaup is an Icelandic term that has been adopted into the English
language, originally referring only to glacial outburst floods from
Vatnajokull, which are triggered by volcanic eruptions, but now is accepted

to describe any abrupt and large release of sub-glacial water.



Jokull=glacier, Hlaup=floodburst

Throughout the seasons:
rainfall

rainfall runoff

Snowfall

snow melt

and glacier melt

At a semi-regular interval,

Water released from lake

which differs for each lake, the

lake begins a self-dumping

process.

Hydraulic pressure drops, lake is refilled
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nami  (U%) tsu &5 <lals 31/ soo-NAH-mee / ((Tsunami) sbgw .4
AEL Jai: (7))
Tsunami iIs a series of water waves caused by the displacement of a
large volume of a body of water, typically an ocean or a large lake.
Earthquakes, volcanic eruptions and other underwater explosions
(including detonations of underwater nuclear devices), landslides,
glacier calvings, meteorite impacts and other disturbances above or

below water all have the potential to generate a tsunami.

http://en.wikipedia.org/wiki/Tsunami
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Storm Surge: sk pég & g Ob & « Q9 > Z g0
A storm surge is an offshore rise of water associated with a low pressure
weather system, typically tropical cyclones and strong extratropical
cyclones. Storm surges are caused primarily by high winds pushing

on the ocean’s surface.

http://en.wikipedia.org/wiki/Storm_surge
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A landslide dam, debris dam, or barrier lake Is a
natural damming of a river by some kind of mass
wasting: landslide, debris flow, rock avalanche or

volcano.
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« Landslide dams are responsible for two types of
flooding :backflooding (upstream flooding) upon
creation and downstream flooding upon failure.
Compared with catastrophic downflooding, relative slow
backflooding typically presents little life hazard, but

property damage can be substantial.
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Flash flood

A flash flood is a quick flood caused by a sudden cloudburst or thunder

storm. Huge amounts of water fall in a short time and in cities and towns
the drains overflow and roads become flooded. Flash floods also happen in
mountainous areas, where steep slopes cause the water to travel at high
speeds. The rushing water erodes the soil, washing it away down the slopes.

Flash floods often occur rapidly and with little warning.
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Surface Water Watch

A reach-based prototype global river discharge monitoring system (“Surface Water Watch™) 1s online at
http:www.dartmouth.edu floods . It 18 being used to test the sensitivity and reliability of this method of river discharge
measurement at 2500 river reaches (many not online vet). The reaches were chosen where previous remote sensing at
optical wavelengths observed water area variations. “Current water conditions™ uses a percentile approach applied to the
AMSR-E period of record. Daily discharges exceeding the 95th percentile are classified as “major flood™, between 80-
95th percentile as “flood™. and from the 5th to 80th percentile as “normal”™. Where the remote sensing indicates unusually
little surface water within the measurement pixel, or where other criteria indicate ice-covered river conditions. the “low

flow or 1ce-covered™ symbol 13 displayed.
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(Flood Control) Jww J yu5

Dez Dam, formerly Pahlavi Dam, an arch dam across the Dez River in Iran,
completed in 1963. The dam is 666 feet (203 m) high, 696 feet (212 m) wide
at the crest, and has a volume of 647,000 cubic yards (495,000 cubic m).

Until the late 1960s it was the largest Iranian development scheme.

http://www.britannica.com/topic/Dez-Dam
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Typology of flood damages with examples

Measurement
Tangible Intangible
Physical damage to assets: - Loss of life
X - buildings - health effects
Direct - contents - Loss of ecological goods
Form of - mfrastructure
damage : : : :
- Loss of industrial production - Inconvenience of post-flood recovery
Indirect - Traffic disruption - Increased vulnerability of survivors
- @IETZENCY COsts

Adapted from: Penning-Rowsell et al. 2003; Smith & Ward 1998
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(Expected Annual Flood Damage) il &390 SN $Wls & jlus
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http://en.wikipedia.org/wiki/Risk_assessment



(RISK ASSESSMENT) g 5 2 3

AR (0 &5 (S5 S 7 b5 (Bgoax
Sl sz 09y fow 31y 0

fowl (&) o om0 30 4z

W 52y el

I Joimo) JLRS1 3 yg0 DM jlus

IS 3590 Llodl-solaidl Ol 31



—b—b-‘

SS90 §gw

&
\_i‘

=

S S 50 B o)l & Khos Olaad

S8 ol

S 5 dlge b Jlaiil g b

Sl g 9 by 0l 4 O Ol

(Swlng Plw) T 31 o6 Sle sow

< Sk 9wl yd

w0 ) Slal o7




039> &0 53 (SN Cuwd) (P8 hoad Eg (0 oo P Ky y T
Sl 28 Bls Slelgul 9 Db 9 cuy (2L B R il (0 sl
OUS L (S 9 L@ 0310 sl joblao 4 1y Jl o OF 030 9 aulild 09>
ST (0 9 Cawd il (2Lg) 9 S e

olgs F1 35 (wamod 9 (FAsk PN § Eg (umgn fude F1 50 lgbw @
(Camddaw Sles 29 T £ ( AL gl (a0 (P98 e 9 sl
Ngh (0 MgT 0395 (SIgI9 0B 9 Dyl 50 bl ol | Tl K5 g IS

Tl 90 g Ollgy wded g gy ool 9 by Dbl 0oy (S e
B35 (b (2lwgr 9 S e S 0ig>



Ol S 3 ila )

P W L QI PWE i

b Sledsb Do SYeb Gilaw g b Cud
S Nl 191,59 Pl (D 3O Dl i
16908 sl = yi

@ Cwians b sl ools

Wbyl (51 415 Sl

bl Sgug (ST 4 (S 09T 8

ton) Sl 9 b Ol ki

Ll>39) (b (J5u 5 (o) D gk

wl 0)g> 18 50 daugi ¥



A common misconception: A “100-year” flood is the largest flood
to occur once in a 100 year period of time.

In reality: A “100-year” flood is a flood that has a 1 in 100, or a
1% chance of occurring in any year.
In fact, it is possible to have two “100-year” floods in the same

year.
Floodzone: The land area covered by water from a flood having a specific
likelihood of occurring in any year, commonly referred to as a certain

“year” flood event.

Annual Chance of Occurring in Any Year Recurrence Probability of Occurring in Any

Interval Year
in Years

0.2% 500 1in 500

1% 100 1in 100

2% 50 1in 50

4% 25 1in25

10% 10 1in10

20% 5 1in5

50% 2 1in2




Federal Emergency Management Agency (FEMA)
Floodways: Areas of the floodplain, closer to the stream centerline,

that are must be kept free of development or other obstructions in
order to convey the free flow of water. This term includes the

FEMA Floodway and the Community Encroachment Area.
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Community Encroachment Area: the channel of a stream and the adjacent
land area that must be reserved in order to discharge the FEMA Base
Flood discharge without cumulatively increasing the water surface
elevation more than 0.1 foot. Development in this area requires approval of
an engineering flood study prior to issuance of a Floodplain Development
Permit. The Community Encroachment Area is wider the FEMA

o Commumty Special Flood Hazard Area -—
(Floodplamn)
ey — Communmty Encroachment Area — et - —
Commumty Ceommumnty
Floocd Fringe Flood Fringe
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Community Base Flood Elevation « o /
S SR N 06 - L 2t w , S
S —— FEMA Base Flood gl EE——
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FEMA Flood FEMA Flood
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W— | - .

||
1
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FEMA Floodway: the channel of a stream and the adjacent land area that
must be reserved in order to discharge the FEMA Base Flood discharge,
without cumulatively increasing the water surface elevation more than 0.5
foot. Development in this area requires approval of an engineering flood

study prior to issuance of a Floodplain Development Permit.
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Stage - Stage - Discharge - Discharge - Damage -

Discharge Damage Damage Frequency Frequency
Reservoir v v
Levee v v v v v
Channel mod. V4 v v v
Diversion v v
Flood Forecasting v v
Flood Proofing V4 v v
Relocation v v v
Flood warning v v V4
Land use control VA v V4 V4
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Flood MITIGATION MEASURES
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Flood Proofing iIs a combination of structural changes and adjustment to
properties which can be used in new or existing construction. Action
Include. seepage control, protective coverings, elevation or raising
anchorage and under pinning.

Flood Forecasting is reliable accurate and timely forecasting of floods
coupled with timely evacuation to save lives and reduce property losses.
Temporary Evacuation removes persons and property from the path of
flood waters.

Permanent Evacuation removes an affected population from areas subject
to inundation. This involves the acquisition of lands and the removal of
Improvements. The acquired lands can be used for agriculture, parks or
other purposes that would not interfere with flood flows or result in
material damage.

Flood Insurance assists by compensating for flood damage but insurance
rates should realistically reflect the flood risk in order to avoid
encouragement of improper development of flood plains.
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Structural measures (Simons et al. 1977)

Measure Main advantage NMain Application
disadvantage
Extensive measures
Alteration of Reducnon in flood Impracticable for Small watersheds

vegetation cover | peaks large areas
Control of soil Reduces Simualar to Small watersheds
loss sedimentation previous item

Intensive measures
Dvkes and High level of Significant damage | Large nivers and
polders protection of an area | in the event of on plamns

failure

Lnprovernenits o
chinmiel.
Reduction of Increases flow for ILocalized effect Small nvers

roughness by
removal of

Iittle investment

obstructions

Cutting off Increases the area Adverse impact mn | Narrow flood

meander protected and nivers with alluvial | plain

accelerates flow bottom

Reservoir:

All reservoirs Downstream control | Difficult to site Intermedhate
owing to watersheds
expropriation

Reservoirs with More efficient for Vulnerable to Mulu-purpose

sluaices same volume human error projects

Flood-control Operation with a Cost not shared Limated to flood

reservoirs mimimum of stones control

On course of Attenuation of Depends on L arge watersheds

flood volume topography

Diaversions Reduces flow in Simalar to Medmum and large

main channel previous item

watersheds
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For buildings in the floodplain, there must be at least two
openings with 1 sg. inch of opening per sq ft of enclosed area,
and the bottom of those openings can be no higher than 1ft
above the exterior finished grade.




Relocation: One of the most effective options is relocating your
home on an area of your property that has its natural grade above the
base flood elevation. This method may be costly, but can reduce or
eliminate the need to pay flood insurance entirely. If you are preparing
to build a new home or structure, evaluate your property to determine
If there Is a suitable building area outside of the floodplain.

Froperty Boundary

BEase Flooa Thevwtion




Elevation: Elevating above the base flood elevation is the fastest way
to reduce the cost of your annual flood insurance premium. You can
save hundreds of dollars for every foot the elevated floor is located
above your community’s established base flood elevation. Elevating
just one foot above the base flood elevation often results in a 30%

reduction in annual premiums.




Elevation: If you locate any machinery or equipment that services
your building (electrical, heating, ventilation, plumbing, and air
conditioning equipment) below the base flood elevation, an additional
surcharge will be added to your insurance premium causing your
annual insurance rates to increase. If your house was elevated to a
safer level, maximize your savings and reduce your losses by
relocating your machinery and equipment above the base flood
elevation.







Sluice gates

To be able to control the flow of water into the town, sluice
gates will be installed . These will be used to regulate the flow
of water Into the town. In times of
high floods, these sluices will be closed to prevent too much
water from entering the river system where it goes through
town. An operating manual with alarm levels will be provided
to the Town Council at the
end of the works to serve as a guideline when to open and close
the sluices.



Sluice gates




