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RAD Ponds Student Experiments

“retained” melt water fraction: 0.15 + 0.7ai for hi > 1 cm

.

refreezing: Vp = Vpe−0.005(−2−Tsfc) for Tsfc < −2◦

.

volume Vp = aphp

.

depth hp = 0.8ap < 0.9hi

replacement: drain ponds when ice is permeable

area ap =
√

Vp/0.8 < 1

reduce ap when ice ridges

snow arad
p = (1− hs/hs0) ap where hs0 = 3 cm

.
transport Vp
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Figure 1: Vp from “original” CICE melt pond configuration 

 
 

 
Figure 2: Ap from “original” CICE melt pond configuration 
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Figure 3: hp from “original” CICE melt pond configuration. 
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Figure 4: Vp when removing the snow depth dependence on Ap 
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Figure 5: Ap when snow depth dependence is removed 

 

 
Figure 6: hp when snow depth dependence is removed 
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Figure 7: Vp by adding ridging to the melt pond parameterization.  

 

 
 

Figure 8: Ap by adding ridging to the melt pond parameterization. 
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Figure 9: hp by adding ridging to the melt pond parameterization 

 

 
 

Figure 10: Vp by adding permeability to melt pond parameterization 
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Figure 11: Ap by adding permeability to melt pond parameterization 

 

 
 

Figure 12: hp by adding permeability to melt pond parameterization  
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Summary ... getting there ...

Method:
1) Transport ap as a tracer on alvl (Vp is a tracer on ap).
2) Replace empirical formulae with physics-based descriptions,
3) using the relationship hp = 0.8 ap for all ∆Vp.

Caveat:
This approach requires good simulations of
1) snow depth
2) mechanical deformation (alvl )

Benefits:
1) Can be made to conserve water, energy.
2) Students are still interested in working on it!


