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Gateway to solutions



Nature Driven Design

- our nature of doing things -

DHV’s Vision on the power of using natural
forces to create sustainable water solutions,

Natural forces as:
water currents, tidal waves, sand flow,
wind force,
nature growth (wetlands, marshes, etc)
retention
floating,
filtering
soll formation
etc

Gateway to solutions



Climate Adaptation and NDD

Changes in rainfall pattern, temperature, sea
level rise, river discharge, wetter or storm peak
periods, dryer peakperiods, flooding and low
water levels, salt intrusion, soil degradation
and subsidence, ..

“Adaptive in time”:
Design a solution for 30 years;
Design a ‘natural’ adaptive solution: NDD



Tsunami Aceh Sea Defence Indonesia
- Natural Mangrove Barrier Zone -



Examples Nature Driven Design

Aceh Tsunami Sea Defence Indonesia
Waddenworks Netherlands

Marshland creation New Orleans
Coastal “Sand Engine” Netherlands

Khovd Buyant Mongolia

Coastal cities Asia

Fresh water management islands
Floating houses



Reaction to change



Case Waddenworks

Afsluitdijk (“Closing Dam”) 1958

Waddensea
Sea level rise /
Hard engineering solution: raise the dam |Jssellake

Soft engineering solution: use de force of
waterflooding and nature to strenghten the
dam by developing mud flats in front of it,
make the structure climate self adaptive



Waddenworks: Waddensea



Waddenworks

Waddensea
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Waddenworks: historic land creation



Waddenworks

Present Afsluitdijk

WaddenWerken: sustainable, safe, nature, climate ad aptive



Waddenworks: mudflat in front



Waddenworks: Masterplan



Waddenworks: Climate Adaptive
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Case Marshland Creation

Hurricane Katrina New Orleans
Hard engineering and/or natural engineering solutions?



Case Marshland Creation

Marshland creation as a natural barrier for:
Flood protection + Landscape stabilization

Degraded marshland, open lakes and canals
Fierce coastal erosion (land loss)
No sedimentation of sand or mud in the delta

How to create a marshland?
Dutch demonstration project with USACE



Case Marshland Creation

How to recreate natural fresh water marshland:

Making a “polder” by making a low dam
around the area

Pump the fresh water out

Let the grass bush vegetation regenerate,
grow as a natural carpet

Let slowly fresh water in and the dense grass
marshland carpet starts to float

After some time the old waterlevel is restored

The marshland carpets reduces the wave
currents from a hurricane



Coastal “Sand engine”

The Hague



Coastal “Sand engine”
- put more sand Iin the active zone -
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Nature Driven Design
- our nature of doing things -

Don't see nature and water only as a risk or threat,
but use water and nature as a force to reach
adaptive solutions for climate change impacts

Nature Driven Design-solutions can be made
“Climate Self Adaptive” (sustainable) in time

www.dhv.com

theo.klink@dhv.com



Case Khovd Buyant Mongolia

WWE-river basin
management planning

Inland basin (300x300 km):
water from 40 glaciers flowing
to salt lakes in the desert

Climate change impact:
shorter winterseason, lesser
rain(clouds), melting glaciers
and melting perma frost,
dried-up riverbeds



Case Khovd Buyant Mongolia

Measure: keep water in the mountains:
as long as possible
as high as possible
as clean as possible
by ‘natural dams ’ and retention (let the
forest grow) to ensure a basic natural
water flow whole year



Glaciers Hovd River
500 km

Saline Lake



The nearby future of coastal cities:
water flooding, water shortage and

sanitation
1 Rainfall pattern l
Drainage
Climate change:sealevelrise Stormwater Riverflow pattern
Earthquakes, tsunamis, hurricanes Water shortage
Changing storm patterns Water use /
Sealeveland waves Water discharge 5
pstream
ﬁ Popu|ation growth developments

Economic growth Water reservoirs
Physical planning
m
/ I | | | | I/E Water storm canals

Soil subsidence
Groundwater extraction
Earthquakes



Fresh water management islands

Fresh water harvesting, filtering, storage



