WP1 Status report April 12th 2010

Task 1. Forcing data 1860-2007

-Daily sea-level-pressure, temperature, wind, precipitation, shortwave radiation, etc, needed to drive the Baltic Sea model RCO in the period 1880-2006 have been reconstructed based on a statistical method using observations of daily sea-level pressure as predictor. The data set has been delivered. At these long rtime scales temperature is not only determined by the wind field, but it is also driven by the perturbed radiation forcing- natural and anthropogenic- over the last century. For temperature, additional predictors based on observed monthly station data around the Baltic Sea have been also included in the analysis. A publication is being prepared

-River run-off in this period is being compiled by Thomas Neumann, based, among other sources, on the run-off reconstructions kindly provided by A. Omstedt (U. Gothenburg). This is work still in progress.

-FMI has delivered the final data set (67 files) of the published historical atmospheric nutrient load to the home page of the ECOSUPPORT. A poster about the data base will be presented at the BALTEX 2010 conference. A possibility to statistically reconstruct past nutrient load based on the reconstruction of SLP in the 20th century is a possibility to be considered.

Task 2 Atmospheric forcing data 1960-2100 

-SMHI/RC has carried out coupled regional scenario runs for a European domain (“ENSEMBLES” domain), based on scenario simulations of ECHAM5/MPI-OM (MPI, Hamburg) and the HADCM3 (Hadley Centre, Bracknell). The coupling work covered a range of measures to allow communitaction of forcing fields and state variables between ocean and atmosphere grids of different resolution. While interpolation fields is done by the coupler software, the higher resolution of the atmosphere requires local rearrangement of fluxes to allow for sharp surface gradients such as between shallow coastal points with strong summer warming and off-shore points. Current improvements include a better spread out of river runoff to avoid numerical artefacts in conjunction with strong fresh water intputs.

- Three scenario simulations up to 2100 are available: 

RCAO+ ECHAM5 OM under scenario A1B

RCAO+ ECHAM5 OM under scenario AA

RCAO+ HadCM3 under scenario A1B

The model RCAO shows a warm bias in the Northern Baltic region of about 2K for the present climate, which is mostly compensated with the cold bias in HadCM3. However, ECHAM5 presents almost no bias in the present climate so that the scenario simulations are too warm in this area.

Task 3 Nutrient load forcing 1960-2100

-A hindcast Q, N and P for 1961-2008 (Dec 2009) has been delivered. The hindcast is based on ERAMESAN precipitation and temperature forcing. Since then precipitation and temperature forcing data sets including ERA-40 and ERA-40 downscaled using the model RCA. have been tested. Based on comparisons of yearly water balance at many discharge measurement stations across the model domain, it is believed that the spatial distribution of precipitation in the ERA-40 based data sets does not agree with the spatial variation of precipitation that can be inferred from the total discharge volumes across the model domain. Therefore the model calibration based on ERAMESAN data was considered more reliable and was retained.

-A climate run of Q only for 1961-2100 using the ECHAM5(3), RCA3 50 km2, A1b scenario has been also delivered. The temperature and precipitation from the RCA3 model were bias-corrected to the ERAMESAN temperature and precipitation, based on a control period from 1980 to 2004, using the Distribution Based Scaling (Yang et al. 2009) method. N and P value for future climate have as yet not been delivered. More time is deemed necessary to ensure that the model does not induce biases or trends due to incorrect starting value for nitrogen and phosphorous pools.

-The ongoing work is focused on the starting values and trends of N and P pools in the soil and investigation of seasonal biases in Q calibration. Improved results may be available later this year.

As it stands now, there is a need to improve the reliability of these results, and this will probably occur at before summer at the latest.

Task 4 Estimation of uncertainties

- The estimation of the uncertainties in the meteorological data in the period 1880-2006 (task 1) has started. whereby the influence of modified parameters of the statistical method on the final reconstructions is analysed.

