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Motivation

e At-site extrapolation to large return periods
e Similarity measure for regionalisation
e Flood dynamics in flood forecasting

Objective

Flood process typology for “all” observed annual
flood peaks in Austria



490 gauged catchments in Austria (10 - 5000 km?=2)
annual flood peaks 1971-97
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Process types

e Long-rain floods

e Short-rain floods

e Flash floods

e Rain-on-snow floods

e Show-melt floods



Process indicators

\

e Soil moisture state
(runoff generation index)

e Snow melt & snow water equivalent

. : . . Diagnostic maps
« Rainfall duration & intensity > J P

* Time of concentration (runoff dynamics)

« Spatial coherence




Diagnostic maps
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Diagnostic maps
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7 July 1997
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Manual classification of 11518 annual flood
peaks in Austria.

Results ...
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'Snow melt floods

Long-rain floods

Flash floods

Short-rain floods

11518 annual flood peaks




'Snow melt floods

Long-rain floods

Flash floods

Short-rain floods

11518 annual flood peaks

5712 peaks < Mean annual flood




'Snow melt floods

Long-rain floods

Flash floods

Short-rain floods

11518 annual flood peaks

5712 peaks < Mean annual flood 938 peaks > 10yr flood




Spatial patterns of frequency
of process type Long-rain flopds

Flash floo

Rain-on-snow flq
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Catchment elevation vs. time of the year of flood

3000

s =
'85 2000
g <
> g 1000
W=

3000
g —~
2 5 2000
C <
D 1000
W<

3000 -
S —~
.g;. 2000
© ‘
Eg 1000
MRS

3000 H
g —~
= 5 2000
S ©
D 1000
w <

3000
S ~
.g; 2000
T <
2 o 1000
RS

Lijk 3

Long-rain floods

:' ‘Qg)l‘t

Short-rain floods

| o L . o o _
A 2 i! e L
Flash floods R S |
i e |
L « ® fl ‘:'.:{}';‘;?sf::.}. s’ -
. o 8 g P y sl -
$ . ol ."éxémuﬁa:- 3.
Rain-on-snow floods y 2T T . |
— . So .8 o®
- . . o ..,‘.'% :g .h'. :: . =.,
o s T - SRk
'| Snow melt floods RIS S |
B ° ° a2 .3?0 ,:’ ° ! ° |
| . PN |
R R 0= 3 S | | . f
o1 Jan Mar May Jul Sep Nov



Analysis of runoff coefficients of 49753 rainfall
runoff events in 345 Austrian catchments (1981-
2000) based on hourly data.
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Classifying runoff coefficients acc. to flood type
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Use process types to create compound flood
frequency distribution

Local statistics for 144 catchments
Comparison to long series (>40 years of observation)
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Conclusions:

e Plausible stratification of flood peaks
e Applicable to regional scale
e Process Iindicators from different data sources

— More information on flood processes, better
understanding

For Austria:

e Long-rain floods are most common type

e Flash floods are less frequent

e Extreme floods are never due to snow melt only






