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Fig. 4. Evolution of melt pond connectivity and color coded connected compor(@)Bisconnected pondgh) transitional pondg(c) fully
connected melt ponds. The bottom row shows the color coded connected components for the corresponding imédjeretsinegile color

spans the imagée) the red phase just spans the imadjethe connected red phase dominates the image. The scale bars represent 200 m for
(a) and(b), and 35 m for(c).

orous framework for further investigations. For example, the
calculation of sea ice albedo involves an understanding of
ice floe and open water configurations, as well as melt pond
configurations on the surface of individual sea ice floes. Our
findings yield new insights into the problem of calculating
ice floe albedo from knowledge of melt pond geometry and
its evolution.

We believe that our results serve as a benchmark against
which current numerical models of melt pond evolution
(Flocco and Feltham?007 Flocco et al. 2010 Scott and
Feltham 2010 could be tested. These melt pond models
could possibly be tuned to produce the transition in fractal
dimension that we observe in actual melt pond images. More-
over, these findings can provide a fundamental constraint for
existing parameterizations of melt ponds and their effects in
Fig. 5. Self-similar melt pond. A melt pont! in (a)and one ofits  larger-scale climate model®¢dersen et al2009 Holland
subpondsM 1 in (b) have the same perimeter to area rakib. is et al, 2012 Polashenski et g12012.
then self-similar or complex with 2. Furthermore, the transmittance of light through melt ponds

is an order of magnitude greater than it is through the ice it-
self (Frey et al, 2011). We believe that our results on melt
scales of the transitional ponds determine the transitionapond geometry and connectedness will help explain the com-
scale regime for the fractal dimension. plex transmitted radiation fields observed under melting sea
ice (Frey et al, 2011, and facilitate modeling of the heat
balance of sea ice and the upper ocean.
5 Conclusions Finally, biological productivity in the ice covered upper
ocean is dependent upon light penetrating through the sea
Accounting for the complex evolution of Arctic melt ponds ice pack. Recently, a massive phytoplankton bloom was
and its impact on sea ice albedo is a key challenge to improvebserved underneath melting Arctic sea iderigo et al,
ing projections of climate models. Our results yield funda- 2012. Again, we believe that our findings will provide in-
mental insights into the geometrical structure of melt pondssights into understanding this phenomenon and aid in efforts
and how it evolves with increased melting. The separationat modeling such communities, their evolution, and their in-
of scales and fractal structure provide a basis for new apteraction with solar radiation via the sea ice pack and the melt
proaches to melt pond characterization and the efficient repponds above.
resentation of their role in climate models, as well as a rig-
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