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Are very extraordinary events

Uncertamty SIOWS,LC under CC 'l»
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Some concerns about classical methods

Raingauge = RAFELCOFER.
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The challenge
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Hydrological safety needs to deal with floods with
very large return periods

Assessments are strongly conditioned by the lack of
reliable data associated with extreme floods,
specially under CC

Real extreme floods belong to a particular set of
events different of ordinary ones

Classical procedures based on extrapolation lead to
large uncertainty Maximum precipitable water in the

Most severe storms share some specific features as atmosphere arounq a glve-n area as the key
near saturated low atmospheric layers, sometlmes concept to be considered in a NEW

in e| hbour bgsins - N> (_j r S METHODOLOGY FOR A ROBUST ESTIMATION
\«( K( i (o0 @\W o e —"" OF LARGE RETURN PERIOD FLOODS
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Particularities:
—Combination.

—Steadiness and
feedback.

—QOrography.
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Simplified model: Water content balance
: ST
Main parameters - AIR MASS:
- Cold interface elevation (m).. gid terfac{ 5
- Pressure at sea level (hPa) sssaswssnsnnns u ........ - A enpule {n
- Dew point at coast line(°C). |
0 . | 2(2) . T(Z)
- Temperature at 500 hPa (°C). W22
- Wind speed at high 21 sz) : Vz)
atmosphere level (m/s). S~ iy Wofz)
- Duration of the event (h).. . L
- Convection coeficient oy —|Pol. = To o
(dimensionless). Z o

- Precipitation in previous
zona (mm)..

S

S i‘o- - @r) ?-- \ . » b —

- Precipitacion (average) in the [* n

;m zone (mm).. : L and Storm parametric model
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Simplified model: Spatial pattern

Simulated storm Precipitation
on the basin

PISOY (S) — Poe_k(S_SO)

k = k1 » 3< S, O
& basin
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Influence of mou

Orographic ellipse concept

Mountain Ranges permit to predict shape
of storms

www.worldwaterforum.org
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This virtual space is defined by :

(@, of orographic orientation

and b/a, or v, that will be named by orographic
ratio.

Deformed orography  Circumference Orographic ellipse

/ 4 p:/,,;—"”ﬁl,-/__j:—_: L{\\?

D_—

Equivalent /(:)’) e\\ f \r 8{ -e \- '____r-‘
< - Ve

gradient
N7 \ c

Real orography g W
E Real gradient

@worldwaterforum10 f 10th World Water Forum &) @WWaterForum10 & 10thWorldWaterForum



b 2% : WATER FOR
5 m_@ :! SHARED
e PROSPERITY

o e

Orographic ellipses(*)

Pluviometric ellipse Orographic ellipse
(coming from recorded storm data) O O (coming from orographic maps)
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Case study: Gulf of Valencia

Trasposition zone:

conditioned by:

* Enough number of events (severity criterion)
* Reliable event transposition
. Geomorphologlcal qualltatlve criteria

A
Atransposition =16.672 sz

Patancra
river basin

Palancia
river basin
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Case study: Gulf of Valencia-Algar dam

Real event Oct, 2000 (Algar dam, Palancia River)

Peak flow (inflow): 753 m3/s

| Caudal pico de entrada: 753 m3/s |
700
60

Peak flow (release): 288 m3/s

Caudal pico de salida: 288 m3/s



Vel i
Case study: Gulf of Valencia-Algar dam

Many different storms with the same probability can be simulated

Forget thqldea of one r 2turn p rﬁodogg peak flow
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Case of study: Algar dam flood design-review
Results
e PMF was selected as flood

Reviewed probability function for peak flow deSIgn crlterl.on
N Estimated peak flows (original design) i A|SO conve nt|onal
1,000,000 : / extrapolation were assessed

for diferent return period

: - “ 100,0 /
(f}) E\f\‘rg {e Y , {}{ / floods.

/ Algar dam project, Cifres E. (1993)
10,000 :
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T 17
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£ 1000 . M i’l‘;;fr;‘:r‘:“d Fortunately, reviewing flood
o . . .
£ / original design frequencies with this new tool
g 10 (‘/ —_ (Stochastic transposition) PMF could
/ Algar LN be evaluated as a 6,500 years return
1, dam nd period.
projec R
1 Nowadays 10.000 year return period
! ‘ for new Spanish regulation is only 5%
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Some conclusions

Feasibility of Stochastic and orographic
transposition for practical purposes.

Physically based models can reduce
stochastic component, giving to the overall
model more parsimony.

We can take practical advantages from
detailed studies about winds, temperatures,.

and orography.

Sometimes:

° o . . 4
Under-estimation in design range. Be aware! , -
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Climate Change impact

Parametric analysis.

Just modifying dew point it’s possible to re-assess probability

function and identify the impact of one parameter as sea
temperature that governs storm depths.
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Challenges, our commintment

* Modernizing methodologies. Repeating classical
studies with CC data changes is not enough.

* Assuming that the revision of hydrology entails the
admission, in many cases, of greater risks than
estimated

e Establishing margins of uncertainty in the design of
hydraulic structures is recommended

e Updating studies with consideration of Climate Change
relevant parameters.

* Foreseeing investments to face flood risk evolution

due to CC by means of infrastructure updating.

Complementing with non-structural measures, such as

and Emerggncy Action Plans
v (L
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