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Research context

Clim?te change ‘ ‘ Effects of flood
impact

1 temperature tintensity and frequency of No of people killed: 1958
(2002-2012) >1.3°C (pre-industrial river floods in winter and spring oy, neonle killed per
period) (in various regions) year:6,753

1 spatial and temporal variability N events (1980-2011) - 3455 £, 1\ mic Damage (bill.
of precipitation N° events in Europe — 325 (200 397 333 885

1 frequency of extreme since 2000) o

precipitation

Application of Prepare flood hazard and risk maps
Flood Directive Prepare flood risk management plans

scenario considered:

frequent event (low probability)

*medium event (medium probability - 100 years) ( 3 J
sextreme event (high probability - 1000 years).

Flood elements provided

flood extent, WS profile, WS depth, WS velocity




Re-examine the flood Propose a method to assess
mapping methodology the spatial extent of flooding
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Research approach

* Flood problem in the Dobrogea region

e Status and analysis of observations

* Mapping the flood prone area

e Evaluate results
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Flood mapping methodolo;

according USGS-1988

Flood mapping production

| intermediate |

| approximate

|1.detai|ed| |2. historical| |3.analytical| |4.physiographic| 5.reconnaissance

| determining T-year discharge |

general examination of the stream
lto approximate the area that would

be inundated

gauged
basin?

regression equation, flood frequency
index-flood relation, analysis
area-altitude relation,
rational model,
unit hydrograph
simulation model
[

determining T-year
water-surface profile

or depth?

3|4

Chezy and the Manning formula
The T-year profile is obtained by
adding T-year depths to the channel-

bed profile

develop a profile for the historical flood
jon the basis of high-water marks
determine the frequency of the
historical flood

define ratios of observed flood depths
lto depths for discharges of various
recurrence intervals

determine the adjustment needed to
convert from the historical profile to
the T-year profile

which
method are
using?
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Flood mapping production
according with FEMA - 2002

statistical
analysis

RR model

Empirical Watershed
model model

regional method

flood routing
dynamic equation of gradually
\varied flow

T
developing a flood-boundary map

transferring altitudes from a water-surface profile to a map

~ k s
hydraulic model
flood map delineation
Flood Hydrograph
analysis
Geomorphological
Approach
Recorded events

Routing flood Hydrograph

Hydraulic Model
models validation
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Dobrogea region

* Location
* Geo-morphology
* Climate

* Temperature

* Precipitation

* Hydrology
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Flood problem in the Dobrogea region
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Study areaand ¢ °
* Taita catchment

area 591 km?
elevation ranges 261m I
10 tributaries 5= | )
part of North Dobrogea Plateau .,,x |
the main source of supply — 4 TN | |
precipitation 74% : — o s

* The hydrometric data are
collected in two hydrometric
stations:

Hamcearca
Satu Nou

* Vegetation
>33% forest
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Mapping the flood prone area

Flooding mapping proposed

yes gauged no | Observed data
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Flood frequency:
frequent event (low probability -10 years)
50 years

*medium event (medium probability - 100 years) .
«extreme event (high probability - 1000 years). .

Hydraulic model
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Geomorphological Model
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Geomorphological Model - Results
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Conclusions (/3

v" Hydrologic and hydraulic modeling was applied to
assess flash flood prone areas delineation and flood
hazard, by using widely accepted FFH assessment
methodologies.

v Flash flood prone areas were delineated using the
Topographic Wetness Index (based on TOPMODEL)
and the SAGA WI geomorphological models.

v Inundation areas were also delineated using the HEC-
RAS hydraulic model by taking into consideration 100
and 1000 years return periods.

(7]




Conclusions (2/3)

v' Comparison of the results of the different type models used,
shows that there is a remarkable convergence in the
delineation of the inundation (flooded) area despite the fact
that these models have very different input data requirements.

v Taking into consideration that the geomorfological models
have minimal data requirements as the required data are
readily available (ASTER DEMSs, topographical data), these
models can be used to reliably delineate flood prone areas
on aregional scale in order to proceed with Risk
assessment.

v' At a next stage, hydraulic models can be used especially on
site-specific (local) scales in order to accurately estimate the
flooding parameters (inunndation area, depth, flood water
velocity etc), thus helping make decisions about designing
effective preventive measures.

(18]




Conclusions (3/3)

v" To demonstrate the broad applicability of the selected
methodologies, open source software was used to
store, process data and create maps.

v As resulted, Quantum GIS (v.2.1), SAGA GIS (v.2.08)
and HEC-RAS can be effectively used to fully apply the
proposed methodological approach as they provide
very reliable platforms at no cost.

@U Black §ia
Acknowledgments: Rl senyet NI

19)
The research was partially funded by the EU within the context of the (
Black Sea Basin Joint Operational Programme 2007-2013




