A Lower Rhine flood chronology based on the sedimentary

record of an abandoned channel fill
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FLOOD MAGNITUDES

* Based on a comparison of the EMM1 scores,
the 1784 / 1809 / 1850 AD floods appear larger
than the 1682 / 1882 AD floods - previously

estimated to be floods of similar magnitudes

(based on historical records).

* Independent estimates on the magtitude of
the 1658 AD flood of ~13k discharge seem

plausible.

* No extreme floods occurred in 1682 - 1784
AD, although multiple moderate floods are

recorded.

* Calibration of EMM1 scores on discharges,

allows to generate a ~400 year flood chronology

out of sedimentary data.

Calibration of EMM1 scores on discharges [1770 - 1910 AD]
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HISTORICAL RECORDS

The age model was updated with most
catastrophic floods from historical
records, acting as tie-points. Largest
floods correspond with coarsest deposits
in the channel fill.

Selected historical events

GRAIN SIZE MEASUREMENTS

Variation in the coarser tail of grain size distributions

MULTIPLE DIKE BREACHES

REGIONAL EXTENT

MAJOR DAMAGE

>10k CUMECS DISCHARGE

is highlighted by showing the 95th percentile values
and End Member Modelling (EMM) results.
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populations admixed. Displaying the
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to focus on large floods specifically.

unmix’ different grain
Compared to annual

[HEY
o
~

1809
1850

o)
~

0.05 0.10 0.15 0.20 0.25
EMM1 (proportional contribution)

0.30

0.35

0.40

24.000

20.000 flood is

Based on our flood chronology and
22.000 reconstructed flood magnitudes,
the predicted size of the design

of discharge.

lowered with ~1k cumecs

18.000
16.000
14.000
12.000

10.000

Discharges (m3/sec) at Lobith, The Netherlands

8000

6000

4000

[1901-2010 AD]

_ ¥ ../ *Main Rhine branch in the

& p 1 * Still located in floodplain and

[1595-2010 AD]

2000

Design flood
1/1250
Recurrence times (yrs)
A 5 20 50 100 200 1000 10.000

Flood frequency analysis of the Lower Rhine

14th century

16th century

actively infilling during floods

By el L

T - -
il F

1500 1600 1700 1800 1900 2000 2100

0 !l —l. ----/
oo |

| 200

300

i i 1788 [—
.-. ------------- .t --------------------
1770
400 - 1753 /1758
//- 1744 [ 1747
X 1741
1 500 Moderate 1711
] floods
p — No related flood e
600 | /e B
____________ e Unclear
° registration
L // - 1643 / 1644 B
: 1638
- 1624 1635
: - 1618 / 1622
800 =

Updated age model

900

CONCLUSIONS

* Sedimentary records in abandoned channels are
very suitable sites for constructing flood chronologies.

* Combining sedimentary and historical data,
- Highly accurate age-depth models.
- Historical records provide information about origin
of flood deposit (ice damming or rainfall events).
- Deposits give information on relative flood sizes.

* Calibration of sedimentary characteristics on discharge
data allows reconstruction of palaeoflood magnitudes.

* Flood frequency analysis is supported by sedimentary
and historical data:
- Longer reference period for recurrence times.
- Addition of data points in realm of extreme events.
- Information on non-stationarity of flooding regime.
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