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Muddy floods: what are they ?

Floods caused directly by runoff
from agricultural land, carrying large
quantities of soil as suspended
sediment or bedload. These floods
cause damage to property and
(public) infrastructure.

(Boardman et al., 2006)
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Muddy floods in central Belgium

C Melsterbeek catchment
Seasonal variation
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- Long term trends

Melsterbeek catchment
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Muddy floods in central Belgium

- Damage extent
For the entire Belgian loess belt

Off-site damage
to private properties
1.6 -16.5 x 108 € yr-|

to public infrastructure
12.5-122 X 105 € yr-!

Total 14 - 138 X 106 € yr-|

Evrard et al., accepted
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. Government response
- In Flanders: erosion decree since 2001

+ Agri-—environment measures (AEMs)
+ In Flanders and Wallonia: grass strips; cover crops
(until 2007 in Flanders)
+ In Flanders : grassed waterways, conservation
farming practices

+ In Wallonia : agri-environmental scheme at the
farm scale; strips for erosion mitigation

| |
= ——

Financial support schemes for local authorities, farmers
and land-owners to take mitigation measures

The implementation of these measures is voluntary
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Mitigation measures : what are they ?

Runoff and erosion patern Main aims of these measures:
" Soil erosion & runoff reduction
Interrupt flow

Increase retention

Sediment export reduction

D

Straw dams ? Conservation tillage aarden dam/
Grass buffer strips ’ S~ Cover crops strobalen
braak i g n 4% - - - ™~ z 2 ""‘J

Directe inzaai

Earthen dams

Future

1'0%%'& Interbestuurlijke samenwerking Land & Water
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The Melsterbeek catchment is a pilot structure in Flanders. Five municipalities
as well as the local water agency collaborate in the framework of a common
structure to address specifically the problems of flooding

Melsterbeek catchment, central Belgium

THE NETHERLANDS

NORTH SEA

Flemish Region  Melsterbeek
catchment

GERMANY

LOAM BELT

FRANCE
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264 km? : o - - Grassed areas 136 km?2
- Earthen dams
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The “Melsterbeek catchment agency”

(samenwerking land & water)

An soil-erosion expert was recruited on a full-time basis.

Mandate of this expert :

1.
2.
3.

Formulate proposals for mitigation measures
Consultation with farmers and land-owners (stake—holders)

Consultation with relevant authorities (regional,
provincial,municipal, ..)

Implementation of mitigation measures
Monitoring

Coordination of erosion control policy in Melsterbeek
catchment

Objective : eliminating the risk of muddy flooding
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Mitigation measures : grass buffers along field edges
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Mitigation measures : grassed
waterways in dry valley
systems
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Mitigation measures : straw dams
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Mltlgatlon measures : earth dams —I- retention zone ”"‘mm
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Mitigation measures : earth dams + retention zone
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Mitigation measures : earth dams + retention zone
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Mitigation measures : earth dams + retention zone
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Mitigation measures : conservation tillage
Gillijns, K., Govers, G., Leys, A,

Introduction
K.U.Leuven
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Mitiga,m{@ 1

Melsterbeek

14 km

100 ha
grass buffer
strips

15 ha
grassed
waterways

40 earth dams

75 ha
conservation
tillage
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How are measures financed ?
1. Construction costs (e.g. for building
dams,...)

75 % of the costs are paid by Flemish
Government

15 % of the costs are paid by the Province

10 % of the costs are paid by the municipality

2. Subsidies for farmers & land-owners :

- 75 % of the costs are paid by Flemish
Government

- 25 % of the costs are paid by the
municipality
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How is this local catchment agency financed ?

Costs for this agency (e.g. salary of the erosion control
manager “Dr. Mud’, office, car,...) are paid by the 5
municipalities of the Melsterbeek catchment and the local
water agency

Each municipality contributes € 7 euro ha! per year

2
"
é stadsbestuur

Sint-Truiden HERK-DE-STAD

EEN STAD APART Www.herk-de-stad.be

Gemeente Gingelom

Watering van Sint-Truiden =

No financial input from Province or Flemish Government
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Evaluating the effectiveness of
the measures :

1. Field observations

2. Monitoring of a well-equiped 300 ha
catchment

3. Study of fire brigade interventions
after muddy floods in the entire
Melsterbeek catchment
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Field observations

2005
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Field observations

2001 2005
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Monitoring

Field observations
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Field observations
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Field observations
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Field observations
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Field observations
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Monitoring

Melsterbeek

How to control ?

Introduction

Field observations

Evolution water heigth retention zone behind earth damconstruction

(2002-2008)
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Field observations




Monitoring Conclusions

Detailed monitoring
‘Heulen Gracht’ equipped catchment (300 ha)

Ouflet *
o
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~

V[@® Unité de géographie

*

SC/GEO/GEOG

Rain gauges
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Impact on soil erosion and sediment export :
N=1I

- Decrease of sediment discharge (- 93 %)
- No more concentrated erosion

- Erosion = interrill phenomenon
SSY 2002 Since 2006

Verstraeten and Poesen
(2001)

3.5 T:halyrl

0.5 T.hal.yr!
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Impact on runoff :
N =39

- Reduction of peak discharge perha (- 69%)

- Reinfiltration for low- and moderate-
intensity events (RC - 50%)

- Increase of runoff duration (+ 5to 12 h)
- Increase of lag time (+ 75%)

Significant differences using a #test !
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Conclusions

Occurrence of an extreme event

June 11, 2007

Rainfjéll intensity ﬁ'nm

C——1 Rainfall (mm/h) ) (TUmMe) s (outlet)

Discharge (l/s.ha)
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Fire brigade interventions after muddy Ioods

1600 800
1400 4 + mUAr}nua]
rainfall
_ _ 1200 + - 600erosivity
!:lre brlngde 1000 g (mm-hal bl yr )
interventions T I
after muddy gog 1 | 400
floods
600 | L 300
400 L 200
100

200 | I I l
0 I I ! !

1977-1981 1982-1986 1987-1991 1992-1996 1997-2001 2002-2006

T

First mitigation
measures

Rainfall erosivity: long-term study
of Verstraeten et al., 2006
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Introduction

Is it financial feasible to install control measures ?

Melsterbeek catchment (2002-2008) :
Total cost of the measures = € 2.335.000 = € 126 ha™!

Total cost of the agency =€ 720.000 =€ 35 ha’
€ 161 ha

Damage cost of muddy floods =€ 53,50 ha! per year

The investments in the Melsterbeek catchment
are cost-effective in 3 years
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1. A combination of grassed waterways, grass buffers,
earth dams and conservation tillage has been effective in

eliminating the risk of muddy flooding in the Melsterbeek
catchment.

2. The investments for muddy flood control measures in the
Melsterbeek catchment are cost-effective in less than 3
years

3. National or regional control schemes should be
systematically coordinated, promoted and carried out by a
‘local catchment agency’ (100 - 500 km?)

4. Structural and integrated approach at catchment scale is
needed



Thank you for your attention!
-




