


Animal burrows

LY FEVAN



Animals burrows — Animals

SN - FT R B BN 4T

Deltares

Topics MoU dike safety



Aojes ayip Now saido | 7 o

ozoz
6102
B0
L1z
910z
ST0Z
¥ioz
1014
e
1oz
010z

REERRERR

66T
8661
66T
966
5661
= 661
——— m £661
™ 2661
™ 1661
u 0661
1 6861
| sa61

l-nlllll””ll”ll

500 -+
0

BTENEERERE

UMIOdSIIADG 13 VYOI OYY [EIueE

[ =2000 (81 atlasblokken)
@ 2000 - 2024 (847 atlasblokken)

© 2023 NDFF

#

2 5]

s .
_\
/

57\

YEY)N

Animal burrows — Beaver and badger
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Animal burrows — Dike breaches
4R 7 -BR LR

6 december 2020, Panaro river, Modena, Italy [Ceccato,
F., & Simonini, 2023]
202012H6H, BAFIEEMNLBNT T
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19 January 2014, Secchia rivier, San Matteo, Modena, Italy [Taccari, 2015]
2014518190, BEXFIEEAEEZSRAHEET A
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Animal burrows
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Heat camera
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Visual inspection
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Ground radar




Animal burrows — Detection YRCC
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Animal burrows — Handheld lidar (Iphone
e -FHrE1A (Iphone
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Source: Waterschap Aa & Maas, BZIM
Deltares

Topics MoU dike safety

13



Animal burrows — Fiber optics research
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Animal burrows — Measures
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Knowledge guestions detoriation

B RIEFE SR ENIR/[B] &

How to deal with detoriation of levees?
T AL ER SR A S ?

> Response to climate change: flood risk analysis during floods and drought in a changing climate; R3S ETL S %
DAL F A TR K EAFN T 2 EIXT 5 XU RO 53 47

» Adaptation: technical construction of the dike: how to design, construct and maintain dikes in times of climate change.

& RS B TR A A SAR BT e TAI4EFr SRR

Cracks 5§

> How to prevent, detect and repair? i {a Ff5 . #MFIEE?
> Effect on strength of the dike? X125 iR E A SN2

> How to predict?Zn{a] Finl?

Animal burrows Fh¥5E7\
» (Early) detection / monitoring of animal burrowing; measures to prevent animal burrowing, both soft (ecological) as

hard (constructions) measures; (F8A)& I/ LM 432 8 B IE sh4iZ R B0 FE e, BRBE(ERS)ER, tLBHEGER)E®
> Repair / maintain flood defences affected/damaged by animal burrows. 4 & /4% 7x 3 sh 43R 73 206 /357 2R HY Bﬁl,\lxﬁﬂzo
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Mol Sine-Dutch
Workplan

cooperation on flood risk management

0.1

Daily practice of fk risk management by levees requires the levee manager to:
- decide on the needs to invest in maintenance or levee meonstnsctions
- pripritise such investments bas. rigk
- make adequate dedsions during ds

Over-all ob jective Mol

support knowledge exchange to Badiitate accurate and refiable, mi- ) rea Hime insight in the actual strength of the food defence system (= levees & structures)

Development goal #1:  Digital twinning: create ‘building blocks’ for 2 digital twin of a levee (AT}

Topic [Eswe | [Approach

Soil stra tification |Create and update a 3D medel of Lhe Soil stralificals

Se rvalions |

frequent updating of the 3D model by the

Development goal #2: Deterioration: understanding the processes of deterioration of alevee

[Aomroadh

wing animats

[Climate impact

Development goal #3:

Tignic | A clivil ies

e 1. Develop a matrix of leve
experiences with  |characteristics and specific
diffarent requirements for mon
inspection & these chara
menitoring
techniques

menitoring for
afrerent leves
expedences / g5 onspecifc |charaderstics
‘characteristic - technique’

o mibsina ti

Hidden dangers such as cads, colbpses, Acte quate technique for detedion Desk study 1. tion of the information of
landslides, and piping in embankments and geophysical response differe nces in dike
dams

surce data of dike disaster
hazards.

NHRI

Development goal #4:  Physics of failure: good understanding of the mechanisms of failure (for sccurate & relisble assessment of the strength)

[fae [E=e [Apgroach [Deliverabie [Withby
Ba chkow ard ero Some factors of influen Comparing of Ho Hai University
in the model (= Se limei nal models
3
for joint research
Failure path Develop an event Lree Interadion between different laiure [Analyss of Bikires
mech anis ms
Time-depe ndency of the failure proess Dusra tion of the entire process of (Analysis of faiures
failure
qoal #5: ing of flood levels (including uncertainty)
Tigvic: Ll i | Anyroach D
Ense mbile Verification
prediction r the same place and time, analyses
s reducing the chance of missing extreme Leaming pest-processing HU, ea-guided by
levents and increasing the effidency of day-to- 2 e lop IHE and DeRares
day operation ical automa tic
postprocessor {method of Yiming
Hu)
Water Drought me channe and inveslgale possiies 1o Mecor Phd
predictability in different reg improve drought and seasonal research
T forecasts for Rhine and Huaihs
seasonal strategies a basin and to determine diferent
fere casting at miltig ation measures | w ater supply allocations
low Mows

Samenwerking met China - MoU
11210374-001-GEO-0001, 4 december 2024
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Deltares is een onafhankelijk
Kennisinstituut voor toegepast
onderzoek op het gebied van water
en ondergrond. Wereldwijd werken
we aan slimme oplossingen voor
mens, Milieu en maatschappij.
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