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% Flood Presentation content

* Historical events analysis on the Danube-
PFRA — hazard and risk mapping

1.Hazard and risk mapping at large scale of
Danube — part |

2.Small basins hazard and risk maps in
Dobrodgea area — part || — Ovidius
University team
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Level values on Danube at Gruia-Calafat-Bechet during the period April
12-25, 2006
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Level values on Danube at Turnu Magurele, Zimnicea, Giurgiu and
Oltenita during the period April 12-25, 2006
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| <12 Level values on Danube at Oltenita, Calarasi, Cernavoda and Fetesti
during the period April 12-25, 2006
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Level values on Danube at Harsova, Braila and Galati during the
period 12-25.04.2006
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Danube’s dike breaches
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Controlled breach
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~ | controlled breach
‘E imputita canal
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Bechet breach
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i - 1-1.3m
zafety gusard level

Turcoaia localty, on a higher altitude
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Galati, harbour

Macin-Smardan, affected zone in 19858

Macin-Srmatdan, soft contracture Macin Dike to Macin, 1-1.3 m safety guard level Dike to Macin, 1-1.3 m safety guard leve




Patlageanca

Flooded zones at lsaccea (fishponds)
-locality placed on higher altitude-

Grindu loca




ISACCEA
13.04.2006

Isaccea zone, closed breach dike
It's hecessary to continue consolidation
works




TULCEA - Tudor
Viadimirescu

Sulina- Tudor
Viladimirescu
district

Possible zone
for total
evacuation

Cod

llganii de Sus

Possible zone
for total
evacuation




Damages situation produced by raised levels
on the Danube 25.04.2006

TOTAL DAMAGES

. POPULATION

-0516 evacuated people
-491 houses destroyed
-2987 affected houses and

@ 3 households
5 GALATI -36807 ha farmland
e+ 45 ; OLT 6 households 24 social-economic objectives
CHER evacuated persons 1kmDJ II. INFRASTRUCTURE
16 households P mm\_\ 623 km DJ + DC
10 bridges and footbridges 103 evacuated -Enjbridges and footbridges
2826 ha farmland persons
S socio-economic objectives fﬁ & houses TULCEA
! e 13 households 173 evacuated persons
DOLJ 04 kmDJ 151 completely destroyed
7440 evacuated persons 112 ha farmland houses
240 completely destroyed houses S \ 14 destroyed houses
197 destroyed houses IALOMITA i 554 househaolds
1113 households 10 evacuated 12 5 km DJ+DC
3 km D persons 1 bridge
4500 ha farmland 11 houses 5100 ha farmland
- > 170 households
MEHEDINTI 3k D+DC GALATI
35 evacuated persons -
10 houses o
18 households CALARASI
0.9 km DJ+DC 1204 eugaé:ﬂated persons BRRILA TULCEA
ouses
Eokiis farm'afiﬁ 206 households el
12683 ha farmland LOMITA SfeohE
1 socig-economic objective Bma
e
TELEORMAN R CALARASI NSTAN] 402 households
2782 ha farmland 225kmDJ+DC
1 socio-economic 9 bridges and
objective footbridges

7 socio-gconomic
objectives




DAMMING FLOODPLAIN UPSTREAM

THE DELTA

DAMMING OF DANUBE RIVER FLOODPLAIN IMPACT ON DANUBE DELTA's FISHERY

. . Catch sizes in the Romanian Danube Delta and
Damming floodplain area of the adjacent lakes
Danube river
18000
x1,000 ha 16000 -
500 14000 -
12000 -
@ 10000 - I Cyprinus Carpio
g 8000 - —— Total
i 1949 1952 1956 1960 1962 1966 1975
Damming period
! 1 <1960
ol Iron Gate |
EL " 1960-1965
- 'y Ca, V) b \ Bl 1965-1970
o ¢ mm >1970
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DAMMING AND CHANNEL

Excavation period

1880-1902
— 1903-1916
— 1930-1940
—1941-1951
— 1952-1960

1960

_>

EXCAVATIONS

=

Building period

O 1960-1970
0O 1971-1980
@ 1981-1989
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s« HUMAN INDUCED CHANGES IN THE
DANUBE DELTA

Nitrogen: 300.000-400,000 t/year
Phosphorous: 45,000-60,000 t/year
Oi I:7{245.p00-50,000 t/year
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HUMAN INDUCED CHANGES
IN THE LOWER DANUBE RIVER

BY

HABITAT

HABITAT

REDUCTIONS ALTERATIONS
A
BY
DAMMING POLLUTION
UPSTREAM FLOODPLAIN
AND 22% OF THE DELTA "
DRADGING CHANNELS LEGEND
Damming (22%)
e AND .
BUILDING BARRAGES ~— Pollution
BYSTROE WATERWAY 7 ' New channels

AT KM 942 AND KM 863
FROM RIVER MOUTHS




Implemented and ongoing Restoration
Works in the Danube Delta

In 1994 Babina (2,100 ha),
- agricultural polder -
In 1996 Cernovca(1,580 ha)
- agricultural polder -
In 2000 Popina(3,600 ha)
- fishpond -
In 2002 Fortuna (2,115 ha) -
- agricultural polder -

Prospective areas to be restored
Holbina - Dunavat(5,630 ha)
- fishponds -
TOTAL: 15,025 ha




ENCOUNTERED CONSTRAINTS

FOR RESTORATION

POLITICAL DECISION )« pyBLIC AWARENESS

IRREVERSIBLE
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How to calculate the
iInundation?

Danube Floodrisk WP3 HARM

1. Generate a flood event of a given probability
— Statistical method = @339, @19, Q0.1 (Annual Maximum Series)

— Generate a flood wave of a given (33%, 1%, 0.1%) probability
« Based on simulated daily discharges or
« Synthetic floods based on clustering of registered floods

Generate a flood event of a given
probabillity



How to calculate the 0:1arm
Inundation?

2. Calculate the inundation
— Steady state backwater curve calculation (1D or 2D)

— Unsteady flood wave transformation (1D or 2D) and dyke breach
SimU|ati0n . —— Statistical analysis

QY

ch
I_ . —— Inundation
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Damage assessment

Assumptions:
* Only direct assets (tangible)
* Net concept (no restoration costs or insured assets)
* No costs of ground p—
Included ¢, | ¢
« No external planning costs Vonetary 2sse! | Tangivle asset Non tangible
included (i.e. building — ' v
. Reproducible Non reprod. . Economically
tangible assets | tangible assets exploitable rights
perm |tS) l Human capital
. v v
* Population to be located ey || paremier | —X,
o pr0|:])er1y norm?l use
at place of living g ) v Y
Fixed assets Stock Privat use Public use
uildings Equipment

Source: M. Frenkel & K.D. John, 1999 (modified)
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- Assets calculation: processing
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CETTE
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teurostat
CORINE 2006 — Statistics
NAVTEQdata — | Market prices at
national level
v /
Enhanced land Hazard maps
cover Damage functions
h 4 |
Central data base N Damage ’
and GIS d calculation )
4 y
|, Assets maps with || N Damage
assessment maps

layer separation
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Damage assessment
calculation

BEAM

Hazard map
flood

Asset layer 3
Asset layer 2
or

Assetlayer 1

Assetlayer 4

Set flood

Dam. function 4
Dam. function 3
Dam. function 2

Damage function
1

Damage map é




#p:  Assets map: available output

layers

Sl Pre- Damage r | g| b|C|M|Y | K
dominant Potential Class
Land Use
Affected -
population high
, Industry medium
Settlement
(e on
(hOUSGhO|d). (buildings) hlgh
- | Settlement/ medium 247160 132) 3 | 37| 48| 0
Vehicles: Vehicles: | Residential
cars motorcycles low 252 | 210 193 | 18 | 24 | O
Forestry/ high 2551229 | 54| O 10| 79 | O
Agriculture low 255|247 | 143 0 | 3 |44 | 0O
high 152|230 O || 40 | 10 | 100 O
Others
low 209 | 255 | 1I5) I8 | O | 55 | O
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damage functions

« Set of one damage function per assets layer
e Automation of calculation process

100 /
@ df build (118, geomer BEAM)
-
90 @ df _hhold (119, geomer BEAM)
e df_vehic (120, geomer BEAM)
il
=) Galliizil gy 80 1 e df_nav_agr (121, geomer BEAM)
BEAM_input CalBEAM_py @ df_ivest (124, geomer BEAM)
Fi\DanubeFLOODRISK | Datafustriaidamagelassets_at.shp df sit_ind (126 BEAM)
- - df_sit_in: , geomer
waterlevel 70 + St 8 r 4
F1iDanubeFLOODRISK| DatatustrialETRSE w1000 _r e df_sit_ser (127, geomer BEAM)
work 60 @ df _build incl. Clay build (134, geomer BEAM)
Fi\DanubeFLOODRISK | Datasustriaidamage

damage rate [%]

0 T T T T T

. 2 2.5
= water depth [m]

ok | [ cancel | [Envionments... | [ <<HideHelp | [ Tool Help
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Identify from: < Top-maost layer> i
= (0]
Location:  4,640,942.504 2,807,460.698 Meter ™

Field Value

LABEL_LM Discontinuous urban fabric
POPDEMSITY 0.001766
BUILDIMG 33.918741
HOUSEHOLD 21.875188
VEHICLES 10.73002
MAV_AGRICU 4.305829
MAV_INDUST 20.783751
MAV_SERVIC 68.350704
LIVESTOCK — 0.670053
SIT_AGRICU 0.0856117
SIT_INDUST  6.235125
SIT_SERVIC  3.317475
FIX_VALUE 0]

TOTAL_SOM  190.323004

TOTAL EURO 570945347.326329

Identified 1 feature
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SciNet NatHaz
Prevention

Common borders. Common solutions.

Results according to the EU Com.
CONSENSUS among the members of the sciatific community

* Harmonization of METHODOLOG'
flood hazard...in order to create g/ ¢
partners working on the same prot/ &
sharing competencies.

* DATA harmonization including MLt
* DATA collection and SHARING

* COOPERATION in all four steps of the
Disaster Management cycle (“harmonization” is a pre-requisite)



