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GENERAL COMMENTS ON THE PLAN/DOCUMENT AS A WHOLE
The draft Science Plan is rather comprehensive and specifies almost all problems of the marine sciences in the Baltic Sea. However, the bullet lists of scientific problems in WPs are not always logically connected with the title and ultimate goal of the WP considered. 

Unlike other sciences, some problems and modern tasks of physical oceanography and marine meteorology strongly controlling the behavior of marine ecosystems are not adequately presented, whereas some items are given in excessive minuteness. 

The BONUS-169 Science Plan with the duration only five years is suggested to be focused at the fundamental and critical issues, e.g. nitrogen fixation, the role of the bottom sediments and recommendation for optimization of nature conservation and protection. It could be stressed the integrated and scenario role of the models which should be developed in accelerating pace via international co-operation. At the same time, the programs of special observations of model variables and, what is more important, of the modeled processes should be exclusively built for the modeling purposes. The standard monitoring, including that of accidental events, should be separated from the Science Plan because the monitoring is carried out by national monitoring agencies and HELCOM. 

WG 1. NATURAL FORCING & CLIMATE CHANGE
Comments on the main focus of the workpackage

1) The initial title of this WP (“Natural forcing and climate change”) does not answer the goal of WP and listed items:

“climate change” does not include such human impacts as oil spills and radioactive pollution which cannot also be included in “natural forcing” 

The new suggested title”Understanding geophysical forcing and system dynamics” is good enough.

2) To agree the new title with the goal of WP1, it is suggested to give it as follows (changes are given in bold):

“Investigating the regional effects of natural and anthropogenic forcing, including studies of how changes in the atmosphere, the sea, and the land with the associated watersheds, affect system dynamics, including the climate of the Baltic Sea region, and the implications for ecosystems and human communities and their activities.”

Comments on potential ‘research and application issues’ included as bullet points in the box in section 2.1.1

1. The list of scientific problems (issues) in WP1 has not clear consistency with the title and ultimate goal of the WP. Item k, p, and q are not directly connected with fundamental physical problems of WP1. Key fundamental natural sciences problems (the basis for solution of applied problems) should be separated from applied issues, which are better to be put in the relevant WPs. It is suggested to carry over item k in the WP4 and items p and q, in WP6.

2. It is suggested to present all basic issues versus the time scale of the process considered. Two basic subdivisions could be suggested: 1) Processes of climatic scales (of the order of 10 years and longer), and 2) Inter-annual, seasonal, synoptic, meso- and small-scale processes.
3. It is also suggested:

· to delete item a) content of which is accounted for revised version of item b); 

· to combine items b and h, e and i, f and g;

· to add 5 new items in which important overlooked problems of studying sea ice effects, near-coastal processes, storm surges, synoptic and meso-scale processes, and developing remote sensing technique are highlighted. 
We kept letter notations of “old” items and put them in the order of decreasing time scale of processes to be studied, the above new items being denoted by numbers. Our editing is given in bold. The revised bullet list is presented as follows:

c) Investigating the palaeoclimate record as a key to comprehending long-term processes in the region’s climate system, including distinguishing between natural climate changes and human induced climate changes.

d) Reconstructing the geological past in the context of climate change with a view to predicting future coastal developments including changes in sea level and coastlines related to human settlements and sustainable development planning in the coastal zone. 

b+h) Analyzing climate mechanisms, climate variability and change over several centuries and providing regional climate projections for the Baltic Sea basin for the 21st century. Developing and validating more accurate ocean - atmosphere models for predicting future climate status including periodic and abrupt/extreme changes, and assessing the role of human activities in such changes.

e+i) Analyzing and predicting meteorological, hydrological and water exchange forcing factors (e.g. periodicity in the North Atlantic Oscillation Index), including the use of models, on water renewal events in the Baltic Sea. Developing and validating oceanographic models for highly stratified areas in basin gradients (e.g. salinity/density, oxygen) that accurately describe and predict the major inflow events of saline water.

f+g) Improving our general understanding of the energy, water and associated biogeochemical cycles affecting the Baltic Sea and its surrounding watershed.. Improving understanding and the capability to model biogeochemical cycles with a view to inter alia understanding ocean carbon sequestration (e.g. ‘missing sink’ phenomenon) and setting conditions for biological productivity modeling in the Baltic Sea region.

1) Studying see ice effects in the Baltic Sea including inter alia the influence of ice on oil spilling, gas exchange between the sea and atmosphere, penetration of solar radiance in water column, and, eventually, ecosystem functioning.

2) Studying the seasonal, synoptic meso- and small-scale variability of hydrodynamic processes with a classification of the sea according to level, type and space-temporal scale of the processes.
j) In collaboration with WPs 2-5, developing a hierarchy of coupled physical-chemical-biological models designed for describing processes of different temporal and spatial scales. These models inter alia have to explain and predict the distribution and transport in the Baltic Sea of pollutants including eutrophication, and pelagic biota such as phytoplankton (including harmful algal blooms), zooplankton, fish eggs and larvae, and which bridge the gap between fish and ecosystem models.

3)Application and further development of airborne and satellite techniques as a tool of synoptic monitoring of the Baltic Sea marine ecosystems as well as a means of ensuring the assimilation approach in the tasks of mathematical modelling and forecasting

l) Identifying major upwelling areas and front systems, including those which are of transient and recurring character, and (in collaboration with WP2, WP4 and WP6) relate the importance of these areas/systems for enhanced phytoplankton productivity and an associated high abundance of zooplankton, attracting foraging concentrations of fish, seabirds and marine mammals. In so doing, consider the possible candidacy of such areas/systems as MPAs/BSPAs.

4) Studying storm surge generation, propagation and interaction with the shore as well as forecasting resulting floods and relevant socio-economical (together with WP6) and ecosystem consequences. 

5) Studying near-coastal processes (such as dissolved and suspended matter river inputs, their influence on water transparency and primary production, plumes dynamics, flooding, marginal filter effects and littoral-pelagic water exchange, sediment dynamics including waves-sediment interaction and coastal erosion, etc.), prioritizing their role among others physical factors governing the Baltic Sea ecosystem dynamics and vulnerability with regards to climate change. Developing local physical-chemical-biological models with coupling into open sea models (nested approach).

m) Developing capability for forecasting, hindcasting and back-tracking of the drift of oil (e.g. from maritime accidents) and floating objects, and relate trajectories to the risk of causing especially serious ecological impacts in certain areas. 

n) Providing improved water-management tools, with an emphasis on more accurate forecasts of extreme events and long-term changes.

o) In the area of operational oceanography, working in conjunction with BOOS to: a) coordinate, improve and harmonize observation and information systems, b) increase the quality and harmonize user orientated operational products, c) provided high quality data and long time-series required to advance the scientific understanding of the Baltic Sea, d) provide data and forecasts to protect the marine environment, conserve biodiversity, and monitor climate change and variability.

r) In collaboration with WP7, promoting education, building capacity and conducting outreach activities at the regional level.
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