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otivation

ore affected by extremes than mean values

lem: extremes arerare long records needed

Especially interested in:

— assessment of changesin
extreme value statistics

— connection rainfall/ runoff
common structures
« Wavelets: closer ook at
temporal behaviour;
alternative approach to
return periods




troduction

Several parameters

Hydrologic summer/ winter
Comparison rainfall = runoff

Long records (starting with 100years)

Structure:;

1. Overview of data and parameters

2. Wavelet analysis
a. Power spectra
b. Temporal dependence of glob
c. Correlationsrainfall - run

+ 1+ I+




Data

ally rainfall records (daily precipitation
ms [mm])

- 100 years without gaps: 1901-2000

- 2 periods. summer (hydrologic: may-oct) and
winter (nov-apr)

- Extremes: indices of ETCCDMI

time series of yearly values

- (B) daily runoff records (mean daily disc
[M**3/ 3])

- Yearly series: mean and extreme r
O5th percentile)
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52°N
51°N ¥
50°N M,

49N}

‘\‘
WEISSE.

48°N

47°N

6E 7E 8E 9E 10"E 1l‘I-°E 12°E 13E14E15E

(NORDDORF/AMRUM -
£ T T,
54N} 2 L
BN
Ty
53°N

.

5 ]
URG-FUHLS.(FLUGWEWA)

55°N f

54°N {

53°'N

52°N {

51°N

50°N M.
49°N |

48°N

47°N

6°E TE 8E QE

10E 11E 12°E 13E 14E 158:E



r winter season

runoff
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or both seasons
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Rainfall Runoff
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(not normally distributed)

Discharge

or Extremes

RR | precipitation sum
RR1 | number of wet days { 2~ lmm]
SSDI | simple daily intensity index [intensity per wet day)
—CCD T a0 : AR
— WD e pumber ol conseculive ol dan
R10mm | no. of davs with precip == 1lmm
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RX1day

maximiun daily precipitation

BX5day

greatest o-dayv precipitation total

RY5p | percent of time RR = 751h percentile

RT5pTOT | percent of total precip due to events with RR = p75
RB5p | percent of time RR = 95th percentile

ROs5p 'O | percent of total preaip due to events with RR = p95

—RB0p—
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ROBTHO4

RUNmean

mean daily runcff

RUNDSp

d5th percentile of daily runcff

RUNSp

ath percentile of daily runcf




eries of R95pTOT

Ine 95th percentile value
. percent of rainfall amount due to eventswith more than this threshold
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of Runoff Indices
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od: Wavelet analysis

time periods

nd dominant frequenciesin different

- Morlet wavelet ( ,=6)
- Show only indices where time series IS near

to normality

- (@) Wavelet spectrum; (b) global spectrum;
(c) scale-averaged time series

. Correlation rainfall/ runoff

. Matlab code:

(http:/ / paos.colorado.edu/ research/ w

orrence & Compo
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Index R75p
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y: wavelet spectra

to longer periods (esp. In winter)

veral predominant bands

~ 2-4y (esp. summer)

~ 3-5y (esp. winter)

~ 7-9y (esp.~1940s)

~ 12-16y (esp. runoff)

- Some significant power in the inter
periods (2-9 years); but no clear pi




+time dependence

onger periods (esp. in winter)
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al spectrum
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~ 3-5y (esp. winter) *Cologne (Rhine)

~ 7-9y (esp.~1940s) .
~12-16y (esp. runoff) .

---------
------
_____
-
-
e
-
-

-------------------------------
-----

<
-
-
*

5 10 15 20 25 30 35 40 45 50
Period (years)




. each rainfall index

lons rainfall/ runoff

attempt to assess common variations

Correlation coefficient for

(a) global wavelet spectrum

(b) 2-9yr scale-average ,, commemcsmvmcemenn
time series rR|

0.51

0.4
0.3f
02— =k im----
0.1

each runoff index ;

-0.1

-0.2

-0.3



ons - Elbe

m + Potsdam/ Wittenberge

summer winter

Correlations of global wavelet spectrum Correlations of global wavelet spectrum
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1% sign.

1% sign.

0.4 R75p --- 5% sign. o --- 5% sign. |
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ons - Danube

Correlations of global wavelet spectrum

1% sign.
-~ 5% sign.

RUNmean
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Correlations of scale average time series
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sions/ outlook

Inary) results

tra of different indices vary => it makes sense to look
at several of them when analysis extremes

Different dominant scalesin summer/ winter
Temporal change: shift to longer time scales (esp. winter)

N ext

Connection rainfall/ runoff: similiarities exist;
now look at cross wavelet transform and wavel
coherence

Use more stations; longer records
Use waveletsto detect non-linear tr
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