Antarctic iceberg calving rate

The NP iceberg data set may potentially represent a good basis for estimating Antarctic iceberg calving rate. However, several studies should in my view be performed to determine how the observed iceberg densities can be backtracked to be interpreted as calving rates. The dataset represents a unique oportunity to study mechanisms such as melting and disintegration of icebergs, and iceberg drift patterns. These studies have in common that they represent useful independant studies in addition to being important in the estimation of iceberg calving rate. 

An  approach is suggested  towards a better estimate of the iceberg calving rate based on the NP iceberg data. The result of each study is expressed in terms of a potential publication. 

1. Antarctic iceberg density. This part of the study has now been performed and an extensive data set is available and relatively easily accessible in the Microsoft Access database. The data is divided into grid cells of dimension 5 deg longitude and 2 deg latitude. The data is presented in Arc/view and can easily be transformed to a GIS system for correlation with any other geographical oriented parameter. 
Resulting publication: Iceberg density and size distribution in Antarctica

2. Iceberg drift patterns. The purpose of this study is to establish iceberg drift patterns and drift speeds throughout the Antarctic area to be able to track icebergs in Antarctica back to their origin (or a set of potential origins). Data sources can  be instrumented icebergs (historical data) and icebergs tracked by remote sensing methods, especially interesting is a compilation of the data from the National Ice Centre in Maryland , USA. The observed  drifts should be correlated with current data (from for instance FRAM or field masurements) and the relationship found between current and iceberg drift used where no field data on iceberg drift is available. 
Outcome: Iceberg drift patterns in Antarctica, Relationship between
ocean current and iceberg drift

3. Iceberg melt rates. The iceberg melt rates can be found for different areas using the observed iceberg densities (theme 1) together with drift tracks and drift speeds (theme 2). When this data set is established it can be correlated with iceberg size distribution, ocean temperature, wave conditions etc to study how these parameters affect iceberg disintegration and melting. This relationship can be used to fill out the grid wherever data is absent or sparse.  
Outcome: Melting of Antarctic icebergs as derived from drift tracks 
and iceberg densities; Iceberg melting and disintegration mechnisms.

4. Iceberg calving rate. Using the combined information on drift tracks, drift speed and melt rates, each cell can be assigned an average iceberg age and the initial volume of ice can be calculated. Also the  source (or set of sources) can be found. Calving rate for a region or the entire Antarctic area can be estimated by summing initial mass for all cells with the same average age. This will lead to a set of calving rates which, if the model is correct, all should be in the same range.  


