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Abstract: Waterways were always a focal point for settlements & economic activities. They were used for
everything from drinking water supply, beer production, fishing, transport of persons and goods, defence but
also as open sewer and water level regulation. All the inland waterways combined formed a slow waterway
system, going through all the city centres and lakes and connecting them in a direct way. This changed with the
rise of the much faster railway system directly adjacent to the inner cities and later on the fast highway network
around the cities. The waterway transport system became to a certain extent obsolete and the main function was
taken over especially by the faster road system. The spatial relation between the waterway and the urban
development became neglected.
Now we are once again fully aware of the significance of this unique relation between the waterways and the
adjacent urban and rural habitats. Therefore we want to rediscover and revitalize the waterway network through
“AQUAPUNCTURE”©.
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Aquapuncture
We introduced Aquapuncture for the benefit of 6 different user groups on, in and along the waterways. It
combines the interests of all actors which use, manage or adapt the waterways and their waterfronts.
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Commercial shipping, transporting persons & goods.
Tourism and recreation boating.
Water related sports: rowing, canoeing, rafting, fishing/angling, swimming, surfing, sailing.
Special events like naval parade of historical vessels, floating flower shows, concerts on water, cruises
with catering & music on board, shanty festivals.
Waterfront development for entrepreneurs and users, including shore recreation, cultural heritage, food
& beverage, footpaths, cycle tracks, public transport, parking space, moorings with facilities,
loading/unloading platforms, container terminals and urban development with navigable waterways.
Aquatic / terrestrial flora, fauna and micro-organisms.

Aquapuncture is aiming at the overall improvement of the inland waterways and their waterfronts through
physical adaptations (a); enhancing spatial qualities along the waterways (b); nautical safety (c); realization of
facilities (d); measures for improving the environment (e) and mitigating measures with regard tot the negative
effects of climate change (f).
Aquapuncture addresses both small scale as well as large scale interventions and their interactions. We mention
both because it is interesting to note that small scale interventions can already create remarkable positive effects.

(a) Physical adaptations
The waterway classification is depending on the height of the bridges above the water surface, water depths and
the type of vessel. This classification determines which waterways are navigable and accessible. To enhance the
navigability of the waterways we have to modify the waterway network. This means adaptation of height under
bridges, expanding sluice and ship lock capacity, increasing depth through environment-friendly dredging
methods, waterway widening, river & canal bank adaptation and water level regulation. The waterway system
can also be extended by linking different waterways with new sluices.

(b) Enhancing spatial qualities
The attractiveness of the waterway network is enhanced by the variety of characteristics of the waterways
themselves and their waterfronts. Urban and rural settings in combination with cultural heritage, exciting views
and panoramas determine the spatial quality of the waterway network and are making it worthwhile to visit.
These spatial existing qualities should be preserved and new qualities should be added by designing with water
as essential dynamic element in any new urban and rural development. In this way navigable waterways should
be a crucial part in urban and landscape designs. In addition cultural heritage values should be maintained,
restored and purposefully used. The social-economic significance of water related tourism / recreation is selfevident and shows in the total revenues and employment figures. Furthermore waterway improvement leads to
higher values of real estate along the waterways.

(c) Nautical Safety
Nautical safety has to be ensured of and between the various user groups, through adequate control based on
standards and regulations.

(d) Realization of facilities
Waterways facilities for the users on and along the water are to be improved by the introduction of berths,
marinas with facilities and bollards for mooring, the introduction of quay walls, loading/unloading platforms,
container terminals, bridge and sluice / ship lock servicing. Along the waterway economic activity is stimulated
by the introduction of hotels, restaurants, cafes, facilities, museums, water related shops, leasure parks and
improved public space. All connected by cycle- and footpaths and adequate parking space along the waterway.

(e) Improving the environment
By implementing the Water Framework Directive for canals, rivers and lakes the overall water quality will be
improved and the aquatic and terrestrial ecosystems will be protected. This means the introduction of
environment-friendly banks and shores, cutting overgrowth and by removal of excessive aquatic plants aeration
a.o. through placing stones in shallow streams and air bubble screens, environment-friendly dredging methods to
achieve and maintain channel depths, controlling invasive flora and fauna species in inland waterways, using
innovative methods e.g. bio-degradable mats, the re-introduction of indigenous flora and fauna species, the
reduction of eutrification through waste water purification and by reducing use of fertilizers in agriculture.
The conservation of protected species within Natura 2000 and other designated sites is of great importance, as
well as creation conditions for nature development and using the method of Building with Nature®. Building
with Nature is a method using more than before the inorganic and organic materials & forces / interactions
present in nature. The awareness of the environment will be improved through promotion of eco-tourism,
education and active volunteer participation. The overall water quality will be improved by executing al these
measures and by monitoring them before, during and after they take place. The introduction of the Blue Flag for
municipalities has proven to be a successful stimulant in promoting good swimming water quality with regard to
the public water.
Also the users of the waterways can help to improve the environment. To decrease the pollution of existing
vessels there are a number of on-board technical provisions, such as on-board waste water purification, separate
storage tanks for toilet and sink/shower waste water and a storage of oily waste water from the ship engine. The
reduction of engine emissions is achieved through direct or indirect electrical supply and the introduction of
electrically powered vessels powered by batteries or photo-voltaic cells. Environment-friendly vessels can be
awarded with a newly introduced Blue Pennant as environmental quality mark. Onshore pumping installations
will collect waste water, complete with oil separation, connected to sewer systems and waste water purification.
By introducing intermodal transition from motorway to waterway transport for freight and persons (boat bus)
using eco-calculator models the transportation among waterway is stimulated.

(f) Climate change measures
Our climate is changing and our waterways have to cope with consequences of the rise in temperature, sea level
rise, higher frequency & intensity of storm surges, a higher frequency & intensity of rainfall with intermittently
periods of drought. Overall there are more extremes and seasonal varieties with regard to wet and dry periods. In
addition we have to deal with land subsidence, salt water intrusion, deforestation, invasive flora & fauna species,
bank and shore erosion, a higher percentage of hard surfaces resulting in a quicker runoff of the water towards
canals and rivers leading to higher water levels with in between periods of low water levels.
Mitigation measures with regard to climate change consist of flood prevention, flood adaptation, drought
prevention and fighting salt water intrusion. Floods can be prevented by Building with Nature e.g. Room for the
River, the protection of river banks, dune and beach widening and heightening along the sea shore, the
introduction of calamity storage basins, adequate drainage pumping systems for water level regulation, the
creation of storm surge barriers, by enlarging coastal wetlands for wave energy dissipation and nature
development, by reduction of hard surfaces and improving soil permeability & infiltration (green roofs, water
storage under buildings & infrastructure). Another way is adaptation to the occurrence of floods by better landwater use and spatial planning and zoning, the development of flood proof and dry proof buildings and
infrastructure, early warning systems, evacuation plans and the creation of artificial high grounds. To cope with
drought in dry periods retention basins are needed and an adequate choice of vegetation as well as the use of drip
irrigation. In fighting salt water intrusion dune and beach widening/heightening can be introduced, creating
larger fresh water lenses under the dunes. Separation of fresh water from salt water in some situations with
regard to sluices can be realized by application of double air bubble screens and fresh water injection.

Good Governance
All necessary measures must be executed under jurisdiction of and financed by central, regional, local
governments and/or the private sector. For the improvement of the waterway system, through e.g. physical
measures, funding is required on the basis of business plans and (social) cost/benefit analysis. The funding can
be achieved through public and/or private financing. It is clear that cooperation of all the relevant stakeholders is
imperative.
In order to achieve territorial & social cohesion, awareness, community engagement, consensus approach,
volunteer participation and the organisation of stakeholder meetings, stakeholder involvement and stakeholder
participation are an absolute necessity.
In all cases good governance should be ensured on the basis of documents, communication and cooperation
between public & private stakeholders. International, European and national water & environmental laws,
directives, regulations and standards have to be taken into account. Priority sequence should be established with
regard to all the necessary measures. Best practices for each region have to be developed and knowledge transfer
has to be ensured.

Promotion
The promotion of the sustainable use of inland waterways and their surrounding areas is desirable through:
• Education by stimulating awareness of terrestrial & aquatic ecosystems, starting with the young
generation.
• Active volunteer participation in order to achieve sustainable use of the waterways and their
waterfronts.
• Organizing special water related events.
• Marketing through promotion of the multi-facetted significance of the inland waterways and their
surrounding areas, using e.g. creative multi-media.
• The further introduction of the term and meaning of AQUAPUNCTURE.
Deliverables
A sound basis for integrated regional policy to boast the socio-economic development and multi-functional use
of inland waterways and adjacent areas in a balanced way, while respecting environment, nature & landscape
taking into account climate change.
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