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Introduction
In the ocean modelling there are some sensitive areas where accurate bathymetry data play a very important role, such as narrow sills, especially those with a water depth just below the seasonal halocline. This is the case in Danish Belts where narrow sills connecting the Baltic and North Sea. Maximum depth of deep trenches through the Belts area ranges from 30-50m, with a horizontal scale as narrow as a few hundreds of meters. This means deep salinity intrusion may be underestimated in a model with an averaged 1nm bathymetry.    

This paper describes a scheme which parameterises the high resolution bathymetry (200m) to a low resolution model bathymetry (1nm) and the impacts of this model bathymetry with a 5month model run. This work is supported by EU FP5th project ODON (Contract No. EVK3-2002-00082).   http://www.noos.cc/ODON.   
Method description

In interpolating from 200m to 1nm resolution, all grid boxes with depths deeper than 25m have been set to their maximum value, grid boxes with depths shallower than 25m have been set to their minimum value while depths below 5m have been averaged on the larger grid box. An depth dependent smoothing has been utilized (5 point) with most weight around 25m depths where the gradient is steepest. 
A comparison between old and new bathymetry
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Figure 1 1nm averaged bathymetry (left, used in DMI operational 3D model) and 200m averaged bathymetry (right) in the Great Belt. It is clearly shown that the deep trench in the Great Belt is not well presented in the 1nm bathymetry

Impact of new bathymetry on transports through the Great Belt

The DMI operational 3D model is run for a 5month period: Oct. 2002 – Feb. 2003 by using the old and new bathymetry. The run with the old bathymetry is used as control run in this analysis. 
Table 1 Volume transports (m3/s) through Great Belt by using old and new bathymetry, positive mean northward
[image: image3.png]Month New ver. at 553" | Control at 55.3 | New ver. at 555" | Control at 55.5°
October 24641 2198 25019 2615
November 32209 35329 32828 38420
December 22571 23656 23357 26096
January -32381 31117 33618 -34400
February 14416 45652 43856 47339





Table 2 Salinity transports (PSUm3/s) through Great Belt by using old and new bathymetry, positive mean northward 
[image: image4.png]Month New ver. at 55.3" | Control at 55.3™ [ New ver. at 55.5 | Control at 55.5°
October -420091 29522 461523 35497
November 549546 486743 600612 566107
December 278416 250521 298815 284897
January -611960 -534209 -669285 -626282
February 734276 686722 767057 756378





· The new version gives larger transports in the southward direction (i.e., inflow) but a bit smaller volume transports in northward transports

· As for the salinity transports, inflow events are magnified in the new version. In average the salinity transport is enhanced by 10{\%} southward. 
Impact of new bathymetry on salinity simulation in Danish waters
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The bathymetry impact is extremely large in the inflow events: with the new bathymetry, salinity in Belts area are up to 4 psu higher than that in the control run.
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