Lima 04/11/11
Mr. Niels B. Holm-Nielsen  
The World Bank Senior Disaster Risk Management Specialist
Approach communication:
You have the delicatessen to extend me your personal card after a brief conversation during the risk management event from CMNUCC in Lima last October, I promise send you these letter.
First, please let me explain in a colloquial way, a personal approach to brake Andes glacier retreat, even understanding that origin of problem arise from a global heating context, as you know Peru has the major quantity of tropical glaciers, so the big problem is for us and, look for local solutions are our task. I want to mean, that green economy, adoption of develop with clean energies and forestation, especially of near glacier areas, need to be prioritize everywhere, but because of Andes glacier degradation processes acceleration, additional contingency measures are also need.
The Glaciologist has clear that glacier processes depend of temperature but also of snow fall, and use to mention the extraordinary case of west Antarctic ice increase. Here is necessary to remember that under natural conditions (not anthropogenic affected), glacier processes take decades to hundred years, and so fast solutions not exist. With global heating bizarre thing happen, is expected to strong precipitation events occurs, but also is predictable that natural snow fall efficiency processes decrease, because of a general down atmosphere more hot conditions. 
From Cusco city to the north east, is possible to see Pacha-tusan(Sky support) mountain, that on sixties use to be always ice covered, now not any more. Well, I made some early morning view observation: some morning it wake cloud covered, and during the day as cloud disappear and mountain discover you notice nothing happen, but others after similar cloud dissipate mountain appear white snow cover. Sure, because of no accumulation process occur, if Sun shine snow disappears after some hours, but can maintain some days depending of cloud conditions. 
Questions arise: on these cloud situations that no snow precipitation occurs, can we help nature to improve his natural snow fall efficiency? (Please distinguish snow from rain precipitation).  Cloud physics techniques say yes. At high latitude winters, it is a common use to dissipate cold fogs, or super cooled clouds, over airports and roads, with commercial apparatus using dry ice, silver iodide or liquid nitrogen. Technique is so effective that WMO declare that is haven´t evaluate. So, If similar procedure is use to increase snow fall with Liquid Nitrogen (T<-196°C, atmosphere is 78% N2, liquefied can be obtained anywhere using renewable energy), it is a complete clean technique.
A deep explanation came from the fact that in nature atmosphere aerosols, liquid condensation nucleus are abundant, at 100% relative humidity happen, condensation in liquid phase take place immediately. At contrary, Ice Condensation Nucleus ICN are scarce, common ten or less by liter. So, cloud particles can stay in liquid phase till temperatures as cold as -50°C, but in presence of additional cooling or ICN, immediately change phase to ice, became oversaturated, can grow, eventually aggregate and precipitate as snow.
These is good theory, to complement let say that since sixties, commercial operations to increase snow fall during mid latitude winter , at US, URSS, China, declare that, compare with no take part, can increase as much to 15 to 20% of snow pack. These can´t be directly extrapolated to tropical glacier areas, because change in latitude against altitude, but a similar success could be expected if things are well made.
To perform recurrent operations over adequate not precipitated super cooled clouds, to increase snow pack over Andes glaciers mountains, would require, to down cost and avoid human risk, a unmanned aerial vehicle with pay load of 20kg, fly roof of 6.6km, 50 km radio command, and anti- freeze surface coverage.
Additionally, same vehicle can perform dispersion operation of liq. N2, over fresh snow glacier surface, so accelerate ice formation by cooling.  Maybe, efficiency improvement operations can be performed on strong sunny days, changing phase from wet snow to ice, increasing surface albedo.
Some collateral benefits of liquid nitrogen could come; facilitating that fundamental material for biology preservation, and skin medical treatment, at mountain places where is usually unavailable.
When I have presented these approach at scientific events, natural objection appear that cloud physics has never proof to increase localized rain precipitation, I have to clarify that I am looking not for rain but for snow, where process are slow and less chaotic. Also, that it has never made in Peru, and I only ask these to change, because none other country has the amount of tropical glacier we have, and his role for temper tropical atmosphere is unique and disappearing fast. Proposal seems to be popular between some local scientists, but not the same at before government direction level. Anyway, during 2010-2011 a law project was for debate at Peruvian Congress. Media, newspapers, magazines, television, radio has given preferred attention to idea. Hope, new political scenario and extreme glacier conditions can take a contingency option to action.
Mr. Niels, the pilot project is still to be made, one gap is always finance, if your institution show interest, I can present a very seriously proposal. 
Please, let me know any comment.
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