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1.  Introduction

Dynamical models of ice sheets,
glaciers and ice caps

Projections of sea level change

Observations 
for 

initialisation
and 

validation

2. Regional modelling work at the Met Office Hadley  Centre

• Regional model simulations:

– Greenland.

– Period 2000–2199.

– Two scenarios: SRES A1B and mitigation   
scenario E1 (which eventually stabilises 
CO2 at 450ppm in the 22nd century after a 
small concentration overshoot).

– Boundary conditions from two GCMs: 
HadCM3 and ECHAM5.

• Output to be used as input to dynamical ice 
sheet models.

Surface energy balance

• Project funded by European Union Framework 7.

• Four years from March 2009.

• 24 partners.

• Study impact of ice sheets, ice caps and glaciers on global
sea level.

• 100-year timescale too short for ice sheet studies because of 
long adjustment time and committed climate change. 

• Therefore we consider 200-year timescale (2000–2199).

• Project aims to deliver:

– New projections.

– Legacy of science.

– New models, tools and experts.

Figure 1: The inter-dependences between the different 
components of ice2sea.

3.  Avoided and residual climate change

Courtesy of H. von Storch

Figure 2:  Example of a high-resolution regional model versus a lower-resolution global model
(in this case for Europe).

• Can also use output for, e.g., mass balance 
studies. 

• Before performing these simulations, must 
select optimum domain.

• If domain too small, may not pick up 
important local atmospheric dynamics.

• If domain too large, simulations will be
unnecessarily expensive.

• Performed 30-year simulations with different 
domain sizes.

• Currently analysing output to identify 
optimum domain.

• For Greenland and Antarctica.

• Using global model, compare output from simulations:

– Historical (1960–2000)

– A1B for 2000–2099

– E1 for 2000–2099

• Avoided climate change = A1B - E1

– i.e. what is avoided through mitigation?

• Residual climate change = E1 - Historical

– i.e. what change occurs anyway, even with mitigation?

• Studied surface temperature, precipitation, runoff and 
surface mass balance (SMB = precip - runoff).

• T-test shows difference in running decadal means between 
A1B and E1 becomes statistically significant at 95% level 
in 2057 for Greenland and 2082 for Antarctica.

Figure 3: Annual SMB anomalies for Greenland and Antarctica for the three simulations. Thin lines: annual 
means. Thick lines: running decadal means.
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