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Scheldt versus other streams

gem. afvoer m3/s  getijvolume mili. m3  lengte km stroomgebied km2  inwoners per km2
Schelde 120 2200 350 21.860 200-500
Elbe 720 1300 1100 146.500 100-200
Loire 825 480 1010 112.000 50-100
Rijn 2.200 1300 252.000 200
Nijl 3.000 0 6700 2.813.200 20-2200
Yangtze 32.180 7000 5990 1.833.000 185
Amazone 174.890 0 6570 6.175.000 20

De Vlaamse
~ Waterweg
R

L

» discharge, length and basin surface

- relatively small

» tidal volume and population density

- relatively large




Scheldt tide

Spring tide
Average tide
Neap tide
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I Storm surge

Dangerous storm surge

Water level Antwerp
> 7,00 m TAW

) ONTMOET DE SCHELDE




Origin of the Sigmaplan

Datum Waterstand in TAW Opzet
te Antwerpen
12.03.1904 707m i
26.11.1923 70 7m i
23.11.1530 722m 1,25m
01.03.1549 7 00m 1,93m
01.02.1953 7,77m 2,79m
3. LVa-E20% A Uatmn L, LI
14.12.1973 7 10m 1,60m
03.01.1976 7,31m 1,38m
15331977 '/, 24m 1,53m
02.02.1933 70 7m 1,60m
24.11.1934 1,13m 1,5lm
20.10.1934 7 20m 1,62m
27.02.1990 702m 1,25m
27.02.1990 7,52m 1,49m
28.02.1990 T.25m 1,62m
01.03.1590 7 14m 1,6lm
11.11.1992 7,39m 1.55m
14.11.1993 7,53m 1,47m
15.11.1993 7,05m 1,18m
28.01.15594 7.35m 1,80m
02.01.1995 7.0%m ,27m
b LT 02.01.1995 7.04m 1,22m

-~ 20 08,1994 7.06m 1,17m




0. Sigmaplan 0.0 (1953)
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February 1, 1953

Baasrode (Dendermonde) _ Antwerp -




1 february 1953

Maeslandtkering

Death toll Belgium: 28
Death toll the Netherlands: 1836
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Origin of the Deltaworks in Oosterscheldekering
the Netherlands
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January 3, 1976
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January 3, 1976

= Konmg Boudequ bezoekt
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De frontas van bare Ruisbrock met Koning

: s legendarisch.Op 6 januari 1976 verweten xe

Y onze vorst * dat er wel 30 miljard BEF is voor viiegtuiges
die boven onze kop razen, masr onvoldoende geld voor de
vorgterking van dijken.™

HET LAATSTE NIEUWS immzere

zotten West-Loropa T
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3 january 1976
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Decision of the Council of Ministers

on February 18, 1977

Three measures to improve flood
protection

1.

2.

Raising and strengthening of 500
km of dikes

Construction of a chain of 13 flood
reservoirs

Construction of a storm surge
barrier downstream from Antwerp



2. Sigmaplan 2.0 (2005)
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Update of the Sigmaplan at the end of the 20th century

" |Implemenation of original Sigma plan not yet
completed

" (Climat change!

" New ideas on water management: create
more space for rivers

4

Approval by the Flemish Government on July
22, 2005
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CLIMAR Klimaatscenario’s voor .

waterbouwkundig . Belgle tOt 2100

LABORATORIUM
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Updated crest heights for embankments

Q —— Dijk op hoogte
— Dijk niet op hoogte

11 m TAW
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Creating more space for rivers

Nederland Doelpolder Noord
en Midden

Hedwige-
Prosperproject - \
A Ontpoldering Lillo

Schelde

Bruchtse Weel : *Antwerpen

Antwerpse Scheldekaaien |

I Polders van Kruibeke Netekanaal = Kleine Nete Herentals
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Schouselbroek Albertkanaal
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ol ?ren ‘ Rupel
Durme . Cluster \ Westerlo
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1. More space for rivers: depoldering

nieuwe dijk | openingen in oude dijk

ontpolderd gebied Schelde
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Ty Depoldering Hedwige-Prosperpolder



2. More space for rivers: flood control area

Uitwateringssluis

ringdijk overstromingsgebied overloopdijk Schelde
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3. More space for rivers: flood control area with reduced
tides

vloed

ringdijk gereduceerd getijdengebied overloopdijk Schelde

eb

Inwateringssluis

Uitwateringssluis

V De Vlaamse
o~ Waterweg™

ringdijk gereduceerd getijdengebied overloopdijk Schelde






4. Slowing down upstream discharge: wetlands
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Completed projects

Afgewerkte
Sigmagebieden

- 2006, SEREEN

Nedarland Doelpolder Noord
en Midden

ll #Mtpoldering Lillo

Sigmagebieden
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Completed projects

Berproject

Doelpolder Noord
en Midden

Nederland
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Under construction

Ontpoldering Lillo

Doelpolder Noord P — N
en Midden . g
Sigmagebieden
in uitvoering
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To be
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5. Strengthening flood defences

11 m TAW

Zeeschelde

Durme J

8 m TAW
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Masterplan Scheldt Quays Antwerp
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Datum

HW Antwerpen in

Datum

HW Antwerpenin

Datum

HW Antwerpen in

Datum

HW Antwerpen in

mTAW mTAW mTAW mTAW

19/01/1945 7:53 6.66 22/03/1981 17:45 6.60 21/02/1993 3:46 6.66 11/03/2005 16:22 6.66

1/03/1949 16:00 7.00 11/03/1982 4:14 6.94 21/02/1993 16:00 6.77 12/03/2005 17:05 6.63
102/ 1008 3.0 T 1953 16/12/1982 4:12 6.60 14/11/1993 1543 7.53 18/03/2007 15:27 6.81

1/02/1953 16:36 6.63 31/01/1983 5:04 6.64 15/11/1993 3:56 7.05 9/11/2007 4:01 7.08

23/12/1954 14:14 7.03 2/02/1983 6:43 7.07 28/01/1994 4:03 6.86 9/11/2007 15:26 6.63

16/10/1958 17:07 6.60 26/03/1983 2:25 6.61 28/01/1994 16:17 7.37 25/11/2007 15:33 6.71

12/01/1959 4:38 6.60 3/03/1984 4:45 6.81 30/01/1994 17221 6.61 21/03/2008 15:48 6.99

21/09/1960 3:12 6.66 24/11/1984 3:37 713 1/01/199515:22 6.82 10/02/2009 15:57 6.89

21/03/1961 5:42 6.89 24/11/1984 16:06 6.60 2/01/1995 3:55 7.09 28/02/2010 16:33 6.68

10/12/1965 16:34 6.91 15/01/1986 7:04 6.72 2/01/1995 16:11 7.04

16/11/1966 18:08 6.95 20/10/1986 16:47 7.20 3/03/19954:10 6.66 6/12/201317:52 6.79

28/02/1967 18:40 6.77 19/12/1986 5:20 6.72 20/03/1995 17:50 6.69 22/10/2014 2:46 6.78

11/07/1968 17:00 6.60 2/03/1987 17:45 6.79 28/09/1995 5:24 6.63 28/11/2015 5:01 6.76

3/04/19733:28 6.76 22/01/1988 17:33 6.72 29/08/1996 3:53 6.99 15/01/2016 7:07 6.71

13/11/1973 17:11 6.80 14/02/1989 9:39 6.60 29/08/1996 15:48 7.06 13/01/2017 3:33 6.72

14/12/1973 6:29 6.76 26/02/1990 16:38 6.91 30/08/1996 4:11 6.70 14/01/2017 4:48 6.65 Dieter

14/12/1973 18:58 7.10 27/02/1990 4:26 7.02 29/10/1996 17:17 6.83 2/03/20175:38 6.61

28/11/1974 1408 6.90 27/02/1990 16:56 7.52 28/02/1998 16:39 6.86 3/01/2018 16:06 7.10 Eleanor
301806160 | /.51 1976 28/02/1990 5:09 7.25 17/02/1999 16:28 6.60 30/09/2019 3:58 6.66

20/01/1976 17:26 6.73 28/02/1990 17-28 6.85 27/04/2002 3:11 6.62 10/02/2020 1556 | 0.87

21/01/1976 6:07 6.80 1/03/19905:36 7.14 7/11/2002 4:43 6.68 11/02/2020 4:27 6.69 i

13/11/1977 4:18 6.78 2/03/19906:55 6.61 21/12/2003 13:56 6.64 11/02/2020 17:03 6.83

13/11/1977 16:39 6.68 24/12/1991 5:07 6.60 8/02/2004 17:19 7.05 12/03/202017:17 6.74

15/11/1977 5:35 7.24 11/11/1992 1526 7.39 13/11/2004 3:32 6.63 7/11/202116:55 6.62

15/11/1977 18:10 6.60 26/11/1992 4:20 6.99 12/02/2005 17:51 6.72 5/01/202217:20 6.72

2/01/197917:57 6.04 11/01/1993 17:07 6.78 13/02/2005 6:24 6.86 Corrie

6/11/1979 16:45 6.66 25/01/1993 5:05 6.72 13/02/2005 18:50 6.61 21/02/2022 6:53 6.91

20/04/1980 7:25 6.67 25/01/1993 1725 6.89

jds-



Sigmaplan 3.0
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Launch of Sigmaplan 3.0

« IPCC ARG sea level rise projections <> Sigmaplan
assumptions

— Preparations to implement reserve areas of the
actual Sigmaplan

« Recommendations of the Expert Panel on Flood
Protection

— Aiming for a more comprehensive climate plan:
drought, low groundwater levels, intense rainfall,...
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Climate change is changing assumptions

* |PCC 6t Assessment Report (2023)
— Different climate scenarios based on warming: low (2°C) — medium
(3°C) — high (4°C)
— Sea level rise in 2100:
* Low:0,3-0,6m
e Medium: 0,4-0,8m

* High:0,6-1m
Projected global mean sea level rise under different SSP scenarios
25 T T - 7
e Vledlian (medium confidence) / j
L Likely range (medium confidence) 7/ g
: Satellite extrapolation (see caption) 7/ SSP5-8.5
— - — - Likely range of extrapolation /5(SP3-7 0
15— — S8P5-8.5 Low confidence 83 percentile Vs ) .=
= 1 - 88P5-8.5 Low confidence 95" percentile o
| / e -
Historical o SSP1-19  SSP1-2.6 2150 medium
0 . | : & low (j‘ngt?dence
projections
De Viaamse 1950 2000 2050 2100 2150 (see caption)
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Budgetary constraints

100

80

60

40

20

De Viaantfse

wate rwegq% 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
el
— —@— Geindexeerde jaarlijkse budgetbehoefte Sigmaplan ——@— Effectieve vastleggingen totaal (incl MOW, incl FFEU)

--@ -- Niet-geindexeerde jaarlijkse budgetbehoefte Sigmaplan ====- Effectieve vastleggingen DVW (excl MOW)




Other challenges

« Space is scarce in densely populated Flanders

 Changes in (environmental) legislation: objections,
revocation of permits

« Increase in project complexity

« Management of existing flood protection areas:
beavers, insects, invasive species, balance between
nature and recreation,

“ De Vlaamse
-~ Waterweg™




“The river ahead”

= Sigmaplan has a proven track record: hydraulic engineering and
improving ecology go hand in hand

= Continued effort to implement the Sigmaplan
= phased, "step by step"”, in accordance with budgets and procedures
= optimization and acceleration when possible

= [Increase awareness among decision makers and population
= Continued and improved monitoring
= Collaboration across different institutions and internationally

“ De Vlaamse
-~ Waterweg™
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Participatipative approach to new projects




More information?

www.sigmaplan.be
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http://www.sigmaplan.be/
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