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Introduction

Flood frequency curve estimation in ungauged basins
@ Regional approach
@ Ease of use

@ Handle short records
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@ historical floods
@ occasional extreme events during gap in time series
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Data handling

Use of L-moments statistics

@ Possibility to incorporate non-systematic data:

@ historical floods
@ occasional extreme events during gap in time series

@ [-moments variance via simplified formulae

v

Flood frequency curve
QT - Qind : P( T7 LCV7 LCA)

Qing — scale (index-flood)

Lcy — dispersion

Lca — skewness
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@ [-moments regionalization

@ A posteriori reconstruction of frequency distribution




How to regionalize?

Usually: homogeneous |_Descriptors space _|

regions

Difficult uncertainty estimation R1 R2
due to:
@ regions creation R3 R4

@ regions border effects




How to regionalize?

Usually: homogeneous |_Descriptors space _|

regions
Difficult uncertainty estimation R1 R2
due to:

@ regions creation R3 R4

@ regions border effects

Smooth variability of L-moments in the descriptors

space
@ No homogeneity required

@ Easier uncertainty evaluation
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Regional model definition

@ Multiple linear regression
@ Error structure as in Stedinger & Tasker (1985)

e Model error YT =X 3 + 6
o Sampling error Y =Y+ 17

GLS concurrent estimation of

and

Y=X3+¢
A=o2l+ %

Variance of prediction

VP =02 = 02 +x (XTA1X) ' x7
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Case study: 70 basins - 35 descriptors

Application to a large descriptors set: all the combination
with 1 to 4 descriptors (+ intercept) are calculated

T°00'E 800'E 9°00'E 10°00'E.

@ Model validation

o Multicollinearity test
e Student's test
o Residuals check

47°00"N

46°00"N
46°00"N

@ Model selection (among all
combinations)

45°00°N

e Model variance a§
o Average variance of
predictions (AVP)

e Simplest model

44°00°N




Example: index-flood estimation

estimated InQind

a)

sample InQind

log (Qing) = — 8.76 + 7.9901 - A+ 1.09 - IDFa
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Example: Lqy

estimated LCV
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Example: Lca

estimated LCA
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Quantile estimation

@ Qing, Lcy and Ly — different suitable distributions
@ Flood frequency curve as the average

@ Confidence bands through Monte Carlo simulations (using

2

also UzQind v TLey

and 07_,)



Quantile estimation

Discharge (m"3/s)
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Qind, Lcy and Ly — different suitable distributions
Flood frequency curve as the average
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Final remarks: a practical tool

Index-flood LCV LCA
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[ from sampl |

Shaded area = sample estimate with variance lower
than regional one



