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1. Background:

Significant changes in climate and their impacts are visible globally, and are expected to become more pronounced in the next decades. Since the industrial age a temperature increase of about 0.6° C was observed globally which is very much faster than all developments known from the history of the earth. Projections for 2100 suggest that temperature e.g. in Europe will have risen by between 2 to 5° C above 1990 levels.

Due to the continued melting of the polar ice and mountain glaciers and the expansion of the warmer sea water the sea level is projected to rise. Projections for 2100 suggest a sea level rise in magnitudes of at least several decimetres. On land, for example the big glaciers in the European Alps are expected completely melted with a temperature increase of 5° C.  Generally a greater frequency and intensity of extreme weather events is expected. Even if emissions of greenhouse gases (specially carbon dioxide CO2) stop today, these changes would continue for many decades and in the case of the sea level for centuries. 

It is estimated that about 4 % of the annual global CO2-emission is caused by anthropogenic emissions, whereas the main emissions come from the seas (40 %) , the vegetation (27%) and the soil (27 %). From these 4 %  transportation and traffic is responsible for about 18.5 % and to this part navigation contributes a few percent only. From this perspective it is clear that navigation is not a main driving force to increase climate change caused by CO2-emissions. Nevertheless the navigation sector should evaluate the possibilities to contribute to a reduction of anthropogenic CO2-emissions to emphasize navigation as an environmentally-sound mode of transportation. Today there are no doubts among the leading climate researchers that a significant climate change is occurring with severe impacts for the ecosystems, the biodiversity, human life and the many economic activities including navigation. Consequently the current discussions in science and policy are not about if a climate change happens but how fast it is going to happen and about the dimension of vulnerability of the natural and anthropogenic systems on earth. Strategies and policies are in force or in preparation to minimise the anthropogenic influence on an enforced climate change (Montreal Protocol, Kyoto Protocol). Their goal is to adapt to unavoidable changes, to moderate damage and/or to realise opportunities associated with climate change. Against this background it is necessary and time to figure out the vulnerability of navigation and to develop adaptation strategies for navigation to be prepared step by step  for the future. 

2. Vulnerability of navigation

The vulnerability of inland and marine navigation is very different. Whereas 

maritime  navigation is primarily dependent on factors like 

· increase of the sea level, 

· enforcement of the tide and the wave energy, 

· changes of the coastal and sea currents,

· changes of the coastal and estuarine morphology,

· decrease of ice covering in polar regions,

· increase of the frequency and force of storm events (like hurricanes, tornados and surges),

· changes in the sea chemistry (e.g. Salinity, pH and temperature),

· relocation of environmentally protected areas,

inland navigation is primarily influenced by the specific changes of the hydrological characteristics in each river basin like

· decrease or increase of the water supply in the navigable river sections/waterways (e.g. effects of the changes of water supply from the glaciers, as well as precipitation),

· increase of more extreme weather conditions with more intense and long lasting high waters (floods) and low waters (droughts),

· changes of river morphology, 

· decrease in the efficiency of existing waterway constructions, 

· increase of water temperature.

For inland navigation the consequences of the current climate change can be a question of fundamental existence or survival. Already today commercial users of the inland waterways are asking for safe predictions how many days a year the waterways can be used without restrictions. These questions result the recent experiences of years with increased extreme low and high water levels. For the plans of those industries using navigation as the primary mode of transportation for their goods it is a fundamental question for the future location of their production facilities. It is of highest importance for the owner of the waterways and for the politicians to have scientifically correct answers soon to serve those clients in future. Therefore river basin (waterways) specific hydrological forecasts of the discharge and water balance models have to be developed which at first have to be fed with the results of the global and regional climate models. Based on safe and realistic scenarios the planning for an adapted suitable infrastructure of the waterways has to be started.

Knowing that two out of three people in the world live not more than 80 kilometres from a coast and many millions of people live not higher than 100 cm above the current sea level it is clear that the risk of the coming sea level rise for marine navigation is not comparable to the problem of how to protect all these endangered people. Nevertheless marine navigation has to be prepared to adapt the sea waterways and sea ports, their infrastructure and facilities, the ships and the navigational equipment to be able to continue its operation successfully in future. 

3. Objective and Terms of Reference

The main goal for the new ENVICOM expert group is to produce within about one year a handy guidance for the navigation sector on how to understand and to deal with the knowledge about climate change and the various projected scenarios. 

The report shall inform PIANC on how navigation may be effected by climate change and where and how adaptive actions have to be taken to find the necessary actions and investments in a pro-active way.  

The report shall be the common and basic platform for all PIANC commissions to build up their work plans regarding climate change. 

In detail the report shall include the following matters:

· Identification of  the relevance of climate change for maritime and inland navigation and summarize the realistic impact scenarios (e.g. environmentally, technically, economically, politically) by documenting the existing uncertainties with the use of climate models.The report shall clearly show what impacts on navigation are realistic to happen. 

· Summary of examples where climate change (and natural variabilities) already creates problems for navigation.  

· Guidance on how the navigation sector should contribute to reduce climate change impacts (e.g. reduction of CO2-emissions, alternative fuel concepts) to support navigation as an environmentally-sound and sustainable mode of transportation.  


· Guidance on how PIANC should deal with climate change in detail in the future (roadmap). The product shall recommend what actions should be undertaken in PIANC to prepare the navigation sector on the projected climate scenarios with the aim to adapt the navigation infrastructure, the equipment and the daily practice for future sustainability.

· An outcome should prioritized recommendations for specific future working groups throughout PIANC´s range of interest. 

4. Working Group membership

The chairperson should be versed in both, the ongoing scientific and political processes about climate change as well as a knowledge of navigation issues and requirements.

Members of the group should represent a broad cross-section of pertinent disciplines, including climate change specialists (meteorologists/forecaster), hydrology experts (water balance and discharge specialists), oceanographers, hydraulic engineers, infrastructure and forward planning experts in the field of maritime and inland navigation. Representatives versed in scientific, economical and political processes to national and international climate change regulations would be very valuable to the group.
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