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CHAPTER 1

Nichelle


Nichelle's struggles to control herself weren't visible beneath her calm exterior, her steady hands, her even voice.  But inside she seethed.  These people were responsible for the state of the planet.  They still pretended that everything was just the result of climate cycles and that the earth would recover in a few years.  They also refused to touch her.  When she had first met them she greeted them the way she greeted everyone, with her arm extended for a handshake.  They actually leaped back to avoid her touch. 


Nichelle was under strict orders to try to avoid offending these people.  They called themselves American, but they lived far to the north of their original homeland.   Before the conference, she knew only the basics about the current USA, which was the least open society remaining on Earth.  USA claimed to be the legitimate successor of the original United States of America, relocated hundreds of miles north by brave settlers who overcame difficult and dangerous conditions.  Nichelle knew that historically all the surface area of the Earth had been once been claimed by one of the more than 150 countries, now there were only 7 countries, each consisting of a few clusters of shelters.


Nichelle was at the conference to provide subject matter support for the African negotiator.  A biologist/geneticist, her expertise was in preserving species from extinction by using genetic technology to overcome genetic bottlenecks when too few members of a species remained and by modifying genetics of plants and small animals to increase their chance of survival in extreme heat.  While her work had not been made public yet, she had even been able to recreate a plant species that had gone fully extinct by genetic manipulation of stem cells from its nearest living relative.  


The five-day conference was being held in Oceania, which was once the south island of New Zealand.  The conference was supposed to coordinate between the Big 3 powers, Russia, China and USA, and the other remaining countries, Oceania, Canada, Africa and Patagonia (sometimes known as the Little 4), to develop ideas to share knowledge and technology that would allow humans to return to the surface of the planet year-round.  To Nichelle it seemed that the Big 3 had no interest in cooperation, only in figuring out a way to use the areas outside the shelter clusters for themselves.  Yes, every country relied on scavenging materials from the remains of preMigration cities, but USA seemed very aggressive about “getting the best materials known to man from our fair cities.”  She couldn't hide her smile when the Canadian sitting beside her at the time muttered “those were our cities that you're looting, not yours.”  USA did not seem really interested in restoring the surface of the planet and moving human population to the surface, only in ensuring their own rights to scavenge and claim superiority in all things.


This was the third international conference, the first to include all 7 known countries.  Africa had not participated in the earlier ones due to communication and logistical problems.  For well over a century after all life had moved to the shelters, there was almost no communication between the countries.  Canada and America were the only two countries on the same continent and they did not communicate once life outside the shelters became impossible.  Telecommunication satellites were no longer functional and so much technology was lost that the only communication between countries was by unreliable short wave radios.  Eventually, international communication increased with Patagonia's development of drones that functioned in high temperatures.  Small drones had carried electronic information between countries for the last few decades.  The initial transfer of information included a data card reader with several output options and information on the outputs to allow the receiving countries to create their own systems for processing the data cards.  Patagonia had recently developed a long-range drone that could carry humans the thousands of kilometres between countries, which enabled representatives of the various countries to meet. 


Nichelle knew her basic history: how delayed and ineffective response to human-caused climate change had altered the planet from what it once was.  People had been very worried about increase in global temperature in the range of 2 or 3 degrees Celsius.  They weren't anticipating increases well in excess of 20 degrees Celsius in equatorial areas and even higher increases in temperate and polar areas.  The increases happened quickly, within decades.  People had been worried about flooding and drought, but no one had anticipated how quickly desertification would spread nor the extent of sea-water inundation not just along ocean coasts, but up river valleys.  While humans fled as far north or south as they could and threw every resource the could into building shelters, the temperature kept rising.  While the peaks of high mountains did not reach the crippling heat that the rest of of the planet did, no life remained there because of a combination of lack of soil and the inability of plants and animals to adapt quickly enough to survive the changed temperature.  Animals that might have survived in the new mountain environments  had their habitat thousands of kilometres away.  The result was the death of all life on the land surfaces of the planet, even cockroaches.  The only life remaining was in the human constructed shelters and in the oceans and a few deep lakes.


She knew the history of her own country, Africa.  How it had been formed after hundreds of millions had died and the uninhabitable area had increased so that it covered the entire continent, with the last habitable area being upland areas at its southern tip.  That is where the Africa shelters were constructed.  Humans survived only because enough engineers listened to the scientists about what needed to be done for humans to survive.  Communication was still possible while the shelters were planned so shelter technology was shared, but communications between countries had mostly ended by the time everyone had moved into shelters.  


Nowadays few people ventured out even in the warm season.  Technicians had to service, maintain and replace solar panels and wind turbines.  Ground transportation in well-insulated vehicles occurred between shelters in the same cluster, and to some extent between clusters.  No one went outside in the hot season, except for travel in air conditioned vehicles.  Nichelle was one of the select few who spent most of the warm season outside, and even spent substantial amounts of time not just outside the shelters, but in the actual outdoors.  She was constantly experimenting with developing plants that could survive the heat.  


She was aware that while she knew generally that many other countries and cultures had disappeared, but she knew little of the other remaining countries.  She was aware that six other “countries” had survived in various groupings far from the equator.  This was the first time she had left Africa.  Human travel to other countries simply was not done, with two exceptions.  One was to attend conferences, and this was only the third conference.  The other was that Patagonia sent “pilots” with its drones to pick up the Big 3 representatives because it did not trust the Big 3 to not steal or copy its drones. Even with the increased communication between the countries thanks to Patagonia's small drones, communication was still mostly limited to official communication by government officials – no general exchange of information.


Nichelle was fed up.  The fourth day had been the worst.  For the first three days, the representatives of the Big 3 had little to say.  On the fourth day Russia and USA opened up and were honest.  Their message was essentially that they were going to do what they were going to do, and they didn't care what anyone else thought or did.  The outdoor temperatures were the result of normal weather fluctuation and God would save the chosen ones.  Everyone else had to stay well away from not only their shelters, but from anywhere they were conducting salvage operations.  Russia and USA essentially threatened nuclear attacks if anyone tried to interfere with what they were doing anywhere on the planet.    


While not normally a drinker and more at home with her plants and small animals, Nichelle needed some human company.  One of the Oceanian scientists had mentioned a  pub called Blind as a Bat that was located just two levels down from the conference centre.  Somewhat hesitantly she headed over.  She hadn't taken two steps into the pub when she heard her name and saw several people sitting around a table waving at her to come over.  She recognized Steve, the Oceanian scientist who had told her about the pub, and a few other scientists she had met during the week.  Steve stood up and pulled out a chair for her to sit on.  He poured her a pint out of a pitcher.  She took it and sipped it cautiously, then downed most of it before coming up for air.   “I needed that.”


Smiles of agreement all around the table.  When somebody said: “I wasn't expecting them to be that bad”, disparaging comments came from all sides.  “You expected them to be any different?”  “They are just doing what they have always done.”  “Haven't you been paying attention?”

  
Nichelle spoke up.  “I for one, haven't paying attention.  I am too busy with my work.   I have to admit I didn't know what to expect.  I was expecting reasoned scientific discussion and rational planning.  Instead, I found ignorance, bluster, and rudeness.  Speaking of which, I don't mean to be rude, but I don't remember all your names.  I am Nichelle Tau, from Shelter 5, Africa.  Could you please remind me of your names and where you are from, and tell me what you think I should know about your country.”


Steve started by explaining that Oceania ended up on what used to be New Zealand's south island because it was the last place habitable place anywhere in the South Pacific.  It had remained habitable just long enough for shelters to be constructed.  Shelters had been started in Australia, but it became clear that they would not be finished in time and people hoping to get into the Australian shelters tried to get to the ones in New Zealand.  Some of them made it.  People in Oceania were descended not only from the former New Zealand and Australia, but from all over the South Pacific.  He introduced the others from Oceania, Clara and Susana.  


Paulo from Patagonia introduced himself next.  He explained that Patagonia chose its name because it didn't want to chose the name of any pre-existing country.  The name “Americas” was rejected because of possible confusion with USA.  Most people in Patagonia are descended from South Americans.  At the time people moved into the shelters, most of  its inhabitants spoke Spanish or Portuguese, but over the last two centuries, the two language had mostly merged into single language with Portuguese grammar and pronunciation but with a lot of Spanish vocabulary.  But most Patagonians knew English. Although computers could translate, they remained imperfect and a lot of the computerized archives were in English.   He introduced his compatriots Maria and Consuela.  


Finally, the two Canadians introduced themselves, Pierre and Amoy.  They started by explaining that Canada retained its preMigration policy of two official languages, and over the decades, had actually developed into a society where everyone spoke both.  They explained that Canada probably would have located its shelters in a different location if it weren't for the Americans.  It all started innocently enough.  Canada created a corridor to allow Americans displaced by climate change to move into Alaska.  While relationships between southern Canadians and the indigenous peoples of the north were not always perfect, there was at least some attempt to communicate and cooperate.  The Americans who came north were different from Canadians and even different from the Americans who had been living in Alaska.  Canada did not know it at the time because communications had been so diminished, but there had been a civil war in the United States, not between north and south, but between different ideologies.  The Patriots against the Constitutionalists.  The Patriots won.  “Patriot” meant White, Christian and Armed.   Those who moved north in the American Migration were Patriots.   They claimed the entire continent and tried to take it even as much of it was becoming uninhabitable.  They were eventually stopped by the Canadians and pushed back into the Alaska peninsula, but not before they had killed tens of thousands, adding to the toll taken by climate change.  Then the two countries had retreated from their border before ultimately moving into their shelters.  


As Amoy explained, what “Canadian” meant had changed from what it meant before the Migration.  It came to mean everyone who happened to be in North America who wasn't American as defined by the new USA, so it included people who migrated from Mexico, Central America, the Caribbean, and later Europe, Constitutionalists and other persons who were from the old United States but were not welcome in the new USA, and anyone else who managed to join the migration from the southern part of the old country of Canada to these areas in the north that they managed to keep free of the new Americans.  


Early on in the Migration, before everyone had ended up in shelters, there was a grass roots movement in Canada to “integrate”, which meant having children only with someone who was significantly different from you – different religion, different first language, different skin colour.  From the point of view of creating a single culture and nationality that everyone bought into, it was effective.  Religion essentially disappeared from most people's lives.  Who could believe in that an benevolent, omniscient and omnipotent god when millions were dying every month from thirst, starvation and heat exhaustion?  Within a hundred years, everyone grew up speaking both English and French, and many people also grew up with Spanish or some other third or fourth language in their homes.  And it only took about three generations before no one had very light skin or very dark skin.  In a way, they were the antithesis of Americans.


By the time that shelters were the only way people could survive, populations in North America had shrunk to the point that the Canadian shelters were able to be sited  over 1500 km from the cluster of American shelters in what had been Alaska.  


Clara explained that Oceania had a similar history to Canada but without the conflict with a different country.  Populations everywhere were dying out, and south island of New Zealand had the last bits of land in the South Pacific that could be inhabited.  People made their way to New Zealand from Australia and other Pacific Islands.  Shelters were built, but lots of people died before an equilibrium was reached between population numbers and the ability of the shelters to sustain life. 


Many people came to Oceania because other options were denied them.  China had essentially moved itself to Antarctica.  They were not like the Americans – they did not directly kill masses of people.  But they didn't allow any non-Chinese to land in Antarctica and forcibly moved the non-Chinese scientists who were still stationed there onto boats and forbade them to return.  Some made it to Patagonia, Oceania or Africa, but not all.  


Maria explained that nationality was not important in the Migration to Patagonia.   It did not matter whether you were Peruvian, Venezuelan or Brazilian – all those countries disappeared.  People just became part of the human tide flowing southward.  Almost everybody spoke either Spanish or Portuguese, and it was possible to communicate between the two languages.  A very small number of people came northward from Antarctica, and they were absorbed into the population.  As in the other countries, hundreds of millions of people died.  And similar to the other Migrations, a handful of people made it the entire length of the Migration route and had descendants still alive today, while others in the area where the shelters were eventually built did not survive to make it into the shelters.  


Nichelle asked what the others knew about Russia and China.  No one knew much more than Nichelle already knew.  That Russia, like the USA, was unabashedly racist, with no non-Russians allowed into its shelters.  The result was the death of billions of Europeans and Asians, who had no place to go.  Less was known about China – it remained very isolated.  Rumours were that no one other than ethnically pure Han Chinese had been allowed to join the move to the shelters in Antarctica.  Amoy did offer one positive comment about China – China had designed and developed the first shelters.  Nichelle asked whether China voluntarily shared the designs.  Amoy responded that they tried to keep even the concept a secret, but then one of the Chinese engineers covertly sent an electronic file with all the details about shelters to her Canadian cousin.  Canada, taking care to modify the plans and disguise their origins, then published them before  international electronic communication ceased to function.


Pierre looked at the others, then at Nichelle.  “So, what about Africa?  This is the third one of these conferences and the first time there has been participation from Africa.  I think we all know less about Africa and what it's been through than any of the other countries.  


Nichelle smiled nervously.  “I am a scientist, not a historian or anything like that.  I just know the basics.  Our Migration sounds most similar to what Maria described for Patagonia.  People from many of the preMigration countries all moving south to try to survive.  There were two big differences though.  The biggest was that the African Migration was a Migration with two main streams.  One stream was from and through Africa, the other stream started in Asia and flowed into Africa before heading southward.  People headed south even from the northern hemisphere because they were not prevented from going north by the people who lived in the north.


“The other difference is the number of languages.  Before the Migration, there were a few thousand languages in Africa and hundreds in western and southern Asia.  When it became clear that we needed to create a new country, the only way to avoid endless conflict was to not pick any African or Asian language, but to pick a language that already was spoken by a large number of people throughout the African Migration area.  So we all speak English.  It sounds like in Canada more than the two main languages have survived, but that is not the case with us.   English is the only language remaining and it wasn't the first language of the peoples in the Migration to our current home.  So many people died, and their languages died with them.  We did not have a policy to have have children with only people who are different from us, it just happened naturally, but we do have a much narrower range of skin colour.  Both streams of the African Migration were from areas with mostly dark-skinned people.  In the early days of our shelters, our population included some lighter-skinned people from west Asia, but only for a generation or two as their small numbers were absorbed into the general population.  



“One thing I would still like to know is what your shelters are like.  How big are they”  How many are there?  Do any of them have special purposes?  What is communication and transportation like?  How much time can people spend outside the shelters?  And I'll start by telling you about our shelters.  We have 50 shelters with about 20,000 inhabitants in each shelter.  There are five clusters of 10 shelters each.  All shelters are all pretty much on the same plan – each of them has 20 shafts 10 stories deep with connecting passages every 5 stories.  I say deep, but the main difference between our shelters is that some of them are completely underground, but two of them have one above-ground level.  When we first started, we had a university shelter, a power shelter, a recycling shelter, and some multi-purpose shelters, but they are all now multi-purpose and each can provide the necessities for survival for its inhabitants.  However there is trade among the shelters, mostly in things that are less essential.  All our shelters are on preMigration highways and we have vehicles that carry goods and passengers between the shelters.  The shelters all have wired connections to each other.”


The others all described similar setups, although Oceania and Patagonia had smaller  populations and fewer shelers.  Canada was about the same size, but spread over a larger area.


Nichelle resumed, “We have contingency plans to build another shelter if the population increases, but our goal is to start recolonizing the surface and to accommodate any increase on the surface.  We expect to start surface recolonization in about 15 to 20 years.”


This brought a reaction from all the others.  While people everywhere always talked about returning to living on the surface, no one else had actually any concrete plans to do it, the conferences were supposed to be a first step in planning a return to the surface.  They pestered Nichelle with questions, which she was originally reluctant to answer.  She explained quietly that while she would be willing to let the others at the table know, she did not want to talk about Africa's plans in a public space.  Amoy understood her concern: “Don't worry, nobody from the Big 3 is here.  Everybody in this place is here for the conference, and the bar staff is trustworthy.  But only what you are OK to share with us.  And if it makes you more comfortable sharing, I promise you we have some secrets of our own that we will share.”


So Nichelle proceeded to talk about the plans, and about what had been done so far.  Africa had started 10 years ago testing ways to reduce surface temperature.  Like everywhere other than USA and Russia, it relied solely on renewable energy, with solar and wind generation on the surface, and battery storage and recirculating pumped hydro to produce power at night.  She explained that all the shelter clusters were located within a relatively small area and they had a plan to eventually cover the entire area with a canopy of heat reflective fabric that allowed some light in but reflected a lot of heat, with some of the reflected heat being used to heat water that was then used to provide heat for industrial processes.  Africa was fortunate that its largest solar panel fields had been constructed on grids well above the ground surface, so the reflective canopies could be located below the solar panels.  This worked to counter one of the negative aspects of the solar panels – the heat they radiated.  It was a long-range plan, but was already being implemented, with a 10 square kilometre area already built.  When Susana asked if Nichelle had any role in the canopy, she replied that she didn't have anything to do with the actual construction, but had provided some parameters as to temperature goals and sunlight goals for the areas under the canopies.  When she looked around at the group and realized that they wanted to hear more about her role.  She explained that the temperature and sunlight goals were to allow her to implement her plans for the surface.  More hesitation.  To grow plants and other life on the surface.   When asked how long it would be before she would start planting on the surface, she smiled shyly.  “Two years ago.”


Everyone else asked the same question: “You have plants on the surface?”  


“Yes.  One square kilometre area was planted two years ago, and has lived through two hot seasons.  A total of five square kilometres is now one year green.  Our trees were already hybridized to be short to grow in the shelters, so they can grow on the surface without threatening the canopy.”  She was sure she could trust these people, but had to ask: “I need everyone's word that everything will remain absolutely confidential.  You can tell others you trust in your countries about the basics of the plans, and I can provide technical details if you want to try the same thing.  But not a word about the results.”  Everyone nodded.  “One more thing, we have insects and worms on the surface.  And some finches.”


Unlike the hubbub that followed her announcement about plants on the surface, the only sounds that could be heard was the sound of gentle crying.  

CHAPTER 2

Steve, Clara and Susana


They talked for hours and by the end of the evening, agreed to meet every day for the rest of the conference.  Steve, Clara and Susana talked on the way back to their rooms.  None of them was a biologist.  Steve was an electrical engineer, Clara a computer scientist, and Susana a chemist.  Susana started the conversation.  “We all believe her, right?”   There were nods from the other two.


Clara added: “It's not a question of belief.  You know those pictures she had of their shade and crops?  She gave me a digital version.  They're real.  I'd stake my reputation as a computer scientist – those are unaltered pictures taken on the dates and time shown.  So, what do we do about this?  Who do we share it with?  We don't have any biologists or anyone else with relevant expertise among the conference staff.  Would you trust any of our administrators with this?  I might trust Mike, but not Helen.  I don't know any of the others, so I wouldn't share with them.”


Steve responded: “I actually know Mike pretty well and I do trust him.  I agree with you about Helen.  She seems too impressed by the power of the Big 3.  You OK with that Susana?”  She nodded.  “Do you guys want to be there when I talk to him?”


Both Susana and Clara agreed that Steve could meet privately with Mike.  Mike was one of four members of Oceania's negotiating team.  The scientists were not negotiators, they were support staff.  Unlike the other three Oceania negotiators, Mike was more than just a bureaucrat; he was mathematician and teacher.   Steve messaged Mike and Steve met with him in Mike's room, which was adjacent to Steve's for the duration of the conference.  


Steve started by getting assurances from Mike that he would not say anything about what Steve was going to tell him.  Mike knew Steve well enough to trust him and agreed.  Steve then when straight to the point.  “Africa is growing plants on the surface.  They even have insects and worms.  They apparently let a few birds outside during the warm season, but entice them back into a shelter aviary in the hot season.”


Mike immediately grasped the importance and the potential implications.  “You wouldn't bring this to me if you weren't sure.  I take it that you got this information from one of the Africans and the information was voluntarily shared?”


“As long as we keep it to ourselves and don't let the Big 3 know.”


“So, we don't let Helen know.  Clara and Susana know?”  Steve nodded.  “How much are the Africans willing to share?”


“With us, Canada and Patagonia, everything they can, which is not the same as everything they have.  They are ramping up slowly and some things are in limited supply.  I'd better explain what they are doing, so that this makes sense.  They have apparently been able by the use of shade, using reflective fabric canopies, to reduce the surface temperature and the near-surface air temperature in a large area so that it is consistently below 55 degrees
.  Still extremely hot, but they can keep it under 45 for a short growing season.  They also have genetically modified plants to be heat resistant.  That is where they are most limited in what they can provide. They can produce only a limited amount of seeds of the heat resistant plants and they are expanding, not just by increasing the size of their first project, but adding similar projects at each of their shelter clusters.  Our African contact, Nichelle, is a biologist and geneticist and apparently is responsible for a lot of their advances.  She offered to provide the other minor countries some seeds and to share the science behind their achievements.  Apparently, Nichelle is one of only two Africans here, and the other is just a bureaucrat.  She knows the flora and fauna, but doesn't have too much technical information on the shade canopies.  She did offer that they believe they will eventually be able to sustain the reduced temperature by growing trees and plants even outside shaded areas.  She promised that she knows the engineers who have worked on the temperature lowering shade materials and that they will be glad to share what they know.


“You believe her and trust her?”


“I do.  With your permission, I would like to give her one of my portable two-way radios, along with the blueprints and manufacturing instructions.  It is not much, but I can't think of anything else they need that we have.”


“It's your own invention and product, not a state secret.  You do not need anyone's permission to sell or give it to anyone you want.  Are you going to share with Patagonia and Canada too?”


“Yup. At least one working radio each and all the manufacturing information.  I'm pretty sure that they all have the manufacturing capability to produce these.  They, like us, have wired communications between their shelters and surface transportation.  But these radios will provide more reliable long-range communication than the unreliable short-wave radios we have now.  And everyone with one can use it without having to wait for the one or two units in each country.”


“So, Africa's contribution sounds enormous, our radios will help everyone, and Patagonia's drones, big and small, also help everyone.  We know the Big 3 are not going to do anything to help anyone else.  Is Canada doing anything for the general good?”


“A few things.  They have shared some improved designs for heat pumps that will reduce energy consumption.  You know that the big drones would not work without their micro heat pumps.  They also figured out a way to use the micro heat pumps to heat food, so rather than increasing the temperature of a room when you cook something, you actually lower the temperature of the room.  They have a rather large vehicle that can carry cargo between shelters.  It is bigger and has better range that anything we or anyone else has and they are sharing the design and manufacturing data.  But probably the most important thing they have to offer is information.”


“Information?”


“About America, Russia and China.  Apparently they somehow have full access to America's computer and communication networks.  They also somehow get information from within both Russia and China.  And the information is interesting.  Apparently, America is in real trouble.  Despite its boasts and threats, it essentially has no manufacturing capacity.  It is produces barely enough food to feed its people.  It has the technology it had when the shelters were built but has not improved on it at all.  And not maintained it.  Their computer and communications system are unreliable.  During the last hot season, one of its shelters failed totally and everyone in it died.  Canada blames the situation on lack of education and lack of planning.  They estimate that without help, more shelters will fail next hot season, and others over then next five years.  Some will survive – apparently there is a big discrepancy among the shelters as to capability.  The one that failed apparently spent all its resources trying to scavenge from a preMigration city hundreds of kilometres distant and no one and nothing returned from that expedition.”


“But they are one of the Big 3 and keep threatening us.”


“They have nuclear weapons from before the Migrations.  Whether they are still operational or whether they have delivery systems is unknown.  But the Canadians hinted that they don't think America has functional nuclear capability.  But no one wants to find out.  By the way, that is why Patagonia is not providing any of its big drones to America.  Or Russia or China for that matter.  It will ferry people on demand but not sell or loan the drones, and they make sure that they are not carrying anything onto a drone that Patagonia doesn't want on their drone.  Technically, the drones they sent to transport people to the conference weren't drones, they had pilots.  Not that they needed anyone to actually fly the drones, but they didn't trust them.  Canada won't sell their big transport vehicle to them either.


“Less is known about Russia but it sounds like it is not too different than USA.  They both use vehicles that run on fossil fuels.  Each has one refinery, but both refineries are in bad shape.  Neither seems to have the knowledge to repair and maintain them.  China is in better shape.  It has a much better educational system.   Like the little countries, it has continued to try to improve technology to improve people's lives. Like us, they also have been all-electric since the establishment of the shelters and know how to maintain, repair and occasionally improve what they have.  They also produce enough food to feed their population.”


“So how come you know all this.  I swear none of the negotiators from the Little 4 know any of this.”


“That's because you only talk to other negotiators, who are all bureaucrats and know little.  Scientists and engineers know things and talk to people who know things.  Pierre and Amoy from Canada have been pretty open about sharing.”


The next day, Steve, Clara and Susana met before attending the conference.  Steve had present for each of the other two – their own portable two-way radios.  “From here, you should be able to contact not just everywhere in Oceania, but Patagonia, Africa and China all the time.  Russia and Canada most of the time.”


“Who are we going to talk to?  Won't someone need to have one of these for us to communicate with them?”


“I will be distributing them in Oceania and have about a dozen each for Patagonia, Africa and Canada.  I will make the design and manufacturing information available to those countries.  Not sure whether I will make them available to the Big 3.  I waver between not wanting to do anything to help them and hoping that more communication might move those countries towards communication and rationality.”


Susana asked the others: “Have either of you talked with anyone from Patagonia about their drones?  Are they going to make the big long-range ones available to other countries, or are they just going to own and operate all of them?”


Clara responded: “I asked Consuela that the other day.  Patagonia has to deal with limited resources like the rest of us.  Like Nichelle and her seeds.  The first ten or so are going to be for Patagonia, although we will be able to r use them, but after that they will make about half their production available to the Little 4.  The big 3 are not going to get any in the foreseeable future, but Patagonia will provide drone service on request.  She also said that they will make blueprints and assembly instructions available, but that for the rest of us, it probably makes sense just to wait for Patagonia to get to the point where they are making what they need, given the resources it would take to set up a manufacturing process.  The drones after all are about the only thing of any size that can be transported from one country to the others.  If we want to have the big Canadian trucks, we're going to have build them ourselves.”


Steve asked, “So, other than my radios, what can we offer the others?  Obviously nothing nearly so important as what Africa is offering.”


Susana started to say something, but then stopped.  Clara and Steve looked at her expectantly.  “I did get the chance to talk with Nichelle a little last night.  Apparently, one  bottleneck slowing down expansion of their return to the surface is the materials for the shade canopies.  Like us, they have plenty of scavenged metal and other materials and can always make glass so solar panels can be fabricated, but fabric is a problem.  So I talked with her about some ideas I had.  She's not an expert but she thinks that my ideas might be able to help them, but I would need to talk with their fabrics people.  The only other person from Africa is an administrator, so I offered to return to Africa with her, provided that the Patagonians will take me there and bring me back here in a month or so.”


“So, what are you thinking with fabrics?”  That was from Steve.


“You know that we mostly use wool here for clothing, but I've been working with others on industrial fabrics, including spun glass and woven metal.  A layered fabric with the right metals and glass could be usable. Two of their shelters are near a very large preMigration city, so they have access to a lot of metals and glass that can be recycled.  Also, they apparently don't have plant fibre technology, and that might be really useful if they achieve their goal of growing plants on the surface.  Maria promised me some hemp seeds. Nichelle knows enough to realize that if we figure everything out, Africa could produce fabric much faster than they are currently doing.  I'm excited about the possibility.  If we get it working there, I will be back here to get our project started.  So, are you to ready to take the lead on getting us started on following Africa's lead once the conference is over?”


Clara responded: “Already working on it.  The hardest thing right now is to keep this quiet until the conference is over.”  The others both nodded their agreement.

CHAPTER 3

Paulo, Maria, Consuelo


Maria and Consuelo were having what appeared to be a very serious conversation when Paulo joined them for breakfast.  “So, have you two solved all the world's problems yet?”


Maria smiled.  “I think our friend from Africa is doing that.  Maybe not all the world's problems, but some of the most important ones.  I don't think any one can solve the Big 3 problem.”


Connie added: “I have never been so excited, so hopeful in my life.  Unlike you two, I've actually spent time on the surface.  The idea that we can make the surface productive again is mind-boggling.”


Paulo asked:  “So what do you do on the surface?  I thought you were a structural engineer.”


“I am a structural engineer.  But most of what I do would have been called mining engineering in the preMigration days.”


“Mines?”


“A little mining, a lot of cave building.  We need the caves for agriculture.  We also have moved some of our processes, like materials recovery, to the caves, away from the shelters.  And while we can scavenge a lot of what we need from the preMigration cities, this area is rich in minerals so we do some mineral extraction – traditional mining – for a few minerals.”


“Why didn't I know that?”


“Because you are so tied up in your drone projects.”


Paulo paused.  “I guess I am.  I don't question where our materials come from.”


Maria added: “And you wouldn't get your drones off the ground without the carbon fibre made from my plants.”

Connie thanked both of them for the drones.  “You make my job a lot easier.  Whether it is mines or artificial caves, you need to find the right place – the right topography, the right materials to dig into.  It was a real hassle using surface vehicles, and they don't do well away from roads.  First, the remote drones really expanded the area we could search, and then when we could actually be in the drones, it was even better.  And by they way, why are they called drones?  They don't make a droning noise, it is more of a whir.”


“It's a preMigration term.  The first powered aircraft were airplanes and helicopters powered by fossil fuels and piloted by humans on board.  Then people started developing small electric things called drones that used horizontal fan-like rotors to stay in the air.  Drone originally meant a powered flying vehicle with no human on board.  But somehow the name drone eventually got used to describe anything that stayed in the air using a vertical fan, not just remotely-controlled vehicles.  There were other more formal names, but drone just came to be applied to all aircraft with horizontal fans.  Our drones were based on some designs we found from a very short period of electrically powered aircraft, which didn't last too long because it got too hot for them to operate.  We have improved the technology so that we can get battery life long enough for them to operate in the warm season, but have a limited range in the hot season.  Our new long-range passenger drones can just make it from the southern hemisphere to the northern hemisphere, and only because the Canadians shared some miniature heat pump and solar technology with us.  We can't do anything about reduced lift, but we can keep the batteries at a good temperature, and the solar surfaces on each drone provide enough energy to supplement the batteries so that we can at least connect every country to at least one other country, including China and Canada, so it might take a few stops, but we can connect all countries.”


“By the way, Maria, how'd you get into carbon fibre?  I thought you were a biologist.”


“I am first and foremost a biologist, both zoology and botany.  We have been trying to perpetuate as many species as possible, but it is very hard in the shelters – we have so little room.  But Connie's caves have made it possible to increase plant and animal numbers.  When I say animals, it is all types: insects, amphibians, reptiles, birds, mammals.  Far fewer species than existed preMigration, but still a reasonable number.  And we'd rather have them in the caves than in our shelters.  For about 5 years the Little 4 have had weekly short-wave meetings to share information about raising plants and animals.  At the end of one of those meetings, Susana from Oceania and I got talking about fabric and she mentioned how a natural fibre product, Rayon, can be used to make carbon fibre.  At first, we did not pursue this because trees are so precious that we did not want to divert any tree resources, but then I was looking through a preMigration data base for information on fast-growing plants and came across an article about using hemp to make carbon fibre.  Hemp is a very fast growing plant and is very robust.  Hemp is what allowed us to produce enough carbon fibre so you can build your drones.”

CHAPTER 4 

Pierre and Amoy


Amoy looked anxious.  Pierre asked her:  “So, how much are we going to tell them?”


“I think we should tell them everything.  The complete truth.  I think you've been right all along.”


“Unlike some others, you never opposed me.  I was willing to keep things quiet, but not any longer.  The others need to know.”

CHAPTER 5

Everyone


Steve had become the informal and unofficial chairman of the group of scientists from the Little 4 countries.  At Amoy's request, rather than meeting at the pub, they were meeting in Canada's conference room.  At the conference, in addition to sleeping quarters, each country had kitchen and dining facilities, as well as a conference room.


When the scientists from other countries arrived, Amoy was going around the conference room with some hand-held electronic device.  When she noticed the strange looks she was getting, she told everyone that she would explain later.


Steve started by saying that although this was going to be more of a formal meeting than their get-together the day before, it was still going to be informal and people should be free to talk at any time.  He continued: “Yesterday we promised Nichelle that we all would have something to share.  I will start by sharing something not only with Nichelle, but with all of you.  Each of you please take one of the boxes from the table.  Inside is a self-contained radio that Oceania has developed to improve communication.  While we can't guarantee it will reach every other radio in the world 100 percent of the time, it will do so almost all the time.  It is light-weight, portable, and has much better audio quality than the existing short-wave radios used for international communication.  These are our gifts to you.  In addition to these, which are individual gifts to each of you personally, we are supplying some to each of your countries along with information how to manufacture them.  I supplied one of the radios to the the drone pilot who ferried people here from Russia, USA and China.  She is back in Patagonia and tuned in.  So, turn on your radios and make sure they are set to channel 1.  Juana, can you hear me?”


“I can hear you perfectly.”


A short conversation with Juana followed.  Everyone was amazed at how clear the communication was.


Steve asked Paulo to let the others know what Patagonia was sharing.  “Well, you know that we provided drone passenger service for this conference.  We are going to try to speed up production so that each country present today will have a passenger drone delivered to them in about three months, along with a control station.  With one exception – Africa gets one today on condition that Nichelle always has first priority.”


This drew cheers.  Nichelle was embarrassed, but graciously accepted on behalf of her country.  


Susana explained that Oceania was also going to cooperate with Africa in the hope of speeding up fabric production and that she would be going back with Nichelle to work with Africa's fibre experts.  


Steve looked at Pierre and Amoy.  “Our friends from Canada have been quiet.  What do you have to say for yourselves?”


Amoy started.  “I think some of you were wondering what I was doing when you got here and others probably figured it out.  I was doing a final check to make sure this room remained secure – free from any attempts to spy on us.  It is.  The others from our delegation kindly have left so that we are the only people in this part of the conference centre.”


“You should know that Pierre and I are both involved in what used to be called 'intelligence'.  We are not spying on you, we are here to share the information we have gathered about the Big 3.


“Starting with USA, if you have not already heard from us on this, USA lost one of its  shelter clusters in the last year.  They essentially could not maintain the shelters because they lacked the knowledge to maintain the technologies the shelters rely on.  Everyone in that shelter cluster died.  We expect other USA shelters and shelter clusters to fail in the next hot season.  While this is tragic news for those who have died and will die, it does create a glimmer of hope that USA will change and become a responsible member of the world community.  For those who don't know, USA considers each cluster of shelters to be a state like the areas of territory in the preMigration days that were called states.  In the last 50 years or so, some of the states have been taking the position that the policies of USA are different from the policies of the old United States of America.  Many of those 'states' have found at least some information that their original states believed in equality and human rights.  Those states want to change the orientation of USA.  For lack of better terms, I am going to refer to those states as liberal states, and the ones that strongly support the USA position of xenophobia and limited rights other than property rights, as conservative states.  We believe at least 5 and possibly as many as 15 states will fail next year.  The state that failed and the states that are at risk of failure are all conservative states.”


Nichelle had a question.  “Has Canada had any role in this?”


Pierre answered.  “Good question.  Most importantly, we did absolutely nothing to sabotage any shelter and will not do so, at least without good reason, even though we have the ability to do so.  We had serious discussions whether we should intervene to assist the failing shelters.  We communicated with USA offering to help the shelter cluster that was in trouble if the other states would guarantee that they would not attack us. We offered to send loads of food concentrates and a few experts who could try to get things working again.  Our cargo vehicles can travel cross-country and can be equipped with battery-pack trailers to have an extended range. Rather than guarantee our safety, they promised to kill us if we entered their territory.  On another level, we have been trying to make some historical documents available to everyone in USA, not just the liberal states, but only the liberal states have paid any attention.  If we have had a role, it has been to try to get USA to understand history and its role in the world.”


Nichelle followed up.  “I take it that you do not expect to provide assistance to the other failing shelters.”


“We expect our offer of assistance to be met with the same reaction.”


“What then?”


“Eventually, either they will accept help from us, or from the more successful of their liberal states, or there will only be liberal states left.  We believe we can work with the liberal states.   A couple have already gone fully electric and are at a level of technology that is only about 25 years behind us.  One other thing, I think we mentioned previously that there is some doubt about their ability to carry through on their nuclear threats.  Our position is somewhat changed.  We can definitely state that their nuclear weapons are no longer viable and they could not deliver them.  Also, one of the reasons the liberal states are going away from fossil fuels is that their refinery is likely to fail within 5 years and they know it.”


Amoy took over.  “Russia is almost as bad off as USA.  For a long time we thought that they were maintaining education and technological capabilities better than USA, but we now know that we should never believe their propaganda.  We do not know whether their nuclear weapons are still viable.  When one of their shelter clusters was starting to fail, they moved people to other clusters, which resulted in overcrowding.  Maintenance on key components of their structures is shoddy, and they have frequent power outages.  They don't have triple backups as we all do.”


Paulo was concerned.  “How do you know we have triple backups?  Are you spying on us too?”


Pierre took the question seriously.  “It depends what you mean by spying.  We do not bribe, use electronic surveillance or computer hacking on any of you.  We do try to stay aware of what is going on in the world.  For the countries represented in this room, that means reading publicly available materials, such as blogs and published reports.  I think we all are aware that in the last 5 to 10 years, experts in various areas have communicated internationally to share ideas.  So, specifically on the triple backups, all four countries, including Canada, have been cooperating to share information and technology because we all recognize that the continued existence of our species is still in peril, as is demonstrated by the failures in the USA shelters.  So our electrical engineers have been talking with your electrical engineers.”


Nichelle spoke quietly.  “My brother is an electrical engineer.  We just finished getting triple electrical backups in all our shelters.  We could not have done it without technology from Canada.  They provided all the information we needed.  And we couldn't have done it without the drones from Patagonia that delivered the data cards with all the technical information we needed.  So I think that we need to continue to cooperate and share as much as possible.  And Amoy, what do you know about China?”


“We know less about China.  We do know some important things.  Most importantly, they are not like USA and Russia.  Their technology on the whole is equal to ours, better in some areas, not as advanced in others.  They do not use fossil fuels.  They maintain all their systems and do not care about uncontrolled access to the uninhabited areas, like Russia and USA do.  However, they do not want others to enter their historic preMigration territory.”


“Then why are they allying themselves with Russia and USA?”  That was from Susana.


“An excellent question.  We have reviewed everything they have said at this conference.  They have been mostly silent.  China has not opposed anything that Russia and/or USA has done or said, but neither have they come out and supported those two countries.  Yesterday, the head of our delegation spoke with the head of the Chinese delegation.  While the conversation lasted a couple of hours, most of it was circling around topics and being polite.  But we did get three important things from the conversation.  Most importantly, China does not support USA and Russia and is not allied with them.  Second, China no longer has nuclear weapons, and has not had for over 50 years.  They intentionally stopped maintaining them, disassembled them, and buried the radioactive components.  We had suspected this and we are not 100% sure they are telling the truth, but at this point I think we accept their statement.  Third, China wants to have an agreement or understanding regarding non-interference with other countries, and for China, non-interference means that other countries will stay away from the preMigration China area.”


Paulo asked, “So the head of your delegation shared this with you?  We often don't know what our administrators are doing.”


Pierre and Amoy laughed.  Pierre explained.  “Amoy was being modest.  She is the head of our delegation.”


Connie asked: “Aren't you a mining engineer?  You are always with the engineers and scientists. Or are you a spy?  How can you be head of your delegation?”


Pierre answered.  “I know that all of you probably do more than one thing.  I am the head of Canada's intelligence services.  We provide information to our decision-makers and to our population.  I am also a chemist and a computer scientist.  Amoy is a little more accomplished than I am.  She is an electrical engineer.  She is also a project planner and manager.  She is head of our delegation because she is also head of our government.”


Susana asked: “You have an old-fashioned government, not just an administration?”


Amoy answered.  “We do. We still have a parliament.  For those of you who know preMigration history, it is similar to the parliaments that existed in many countries that were part of the Commonwealth, but we have only one parliamentary body – the House of Commons.  After the Migration, we abolished the monarchy and the Senate.  We still have elections but the party system faded away.  Parliament meets once a year for a couple of weeks and basically its job is to allocate resources.  Actually doing things is left to the people who know what they are doing.  We don't have a lot of governmental administrators, the members of parliament do some administration related to whatever their regular job is.” 


Nichelle asked:  “So, what do we do with this information?”


Pierre answered.  “Share it with anyone you think needs to know the information, but not with Russia and not with the conservative states in USA.  The only decision that I think needs to be made is how to respond to China.”


Everyone agreed that although they couldn't necessarily commit their countries, accepting a detente with China seemed appropriate. 


Paulo asked.  “You mentioned your cargo vehicles.  Can we buy some?”


Amoy put on an obviously false annoyed face. “No!”  She paused, then smiled.  “But we have all the specifications and manufacturing instructions on data cards that we will provide you.  We would have provided some vehicles if we could, but we can't physically get them to you.   They are can't cross water, other than shallow rivers, and Patagonia is just too far away to drive them there.  They are too big for the cargo drones.  But we believe that you should be able to manufacture them with the resources you have.


“We have a list of long-term projects that we think would benefit everyone.  The top priority is to expand what Africa has started with reclaiming the surface.  To the extent we can, we should all provide Africa with any assistance it seeks in this process and we should all undertake similar projects.  After you get a chance to review the list, feel free to suggest additions.  I think we should use our final meeting tomorrow to allocate the items on the list, so we all need to consult with the other members of our delegations.  I know that some of you don't trust all members of your delegation, but please get at least some of your team involved.  1.  Ocean-going ships.  2.  Improved communication.  I think Oceania gets the lead on this one, since it seems to have a head start.  One suggestion is that you try to include data transmission, not just voice.  3.  Improved aviation.  Patagonia obviously has the lead on this.  4.  Improved computing efficiency.  Not talking about enormous energy-guzzling sesrvers, but making what we have better.  5.  Improved manufacturing capabilities and standardization.  6.  Any technology that can help reduce temperature.  Can we move heat from the atmosphere and send it to the stratosphere?  Can we move it underground somewhere that isn't going to damage the planet?  Can we reduce water temperature in the oceans and lakes?  I think we'll take the lead on this one, but we'll take all the help we can get.  Canada is already doing a lot with heat pumps and heat transference.  And anything else you come up with.  Oh, one other thing, Canada will continue to monitor USA and Russia and try to deal with them.  Most importantly, keep them from doing anything that would harm us or the planet but also assist them to the extent they want or would accept it.  

CHAPTER 6

FOLLOWING UP


The last day of the conference included two statements from China that confirmed to the other countries that China was no longer fully allied with Russia and USA.  After Russia and USA had returned home, members of the Chinese delegation confirmed that they were satisfied that the Little 4 had no interest in China's former territory and were willing to cooperate with the Little 4 in areas of mutual interest.  China had agreed to allow Patagonia to make drone stops in New China (Antarctica) as needed to bring delegates to the conference, and now assured Patagonia that it could continue to make stops in the designated drone-port as needed on 24 hours' notice.  The head of the Chinese delegation politely but apparently sincerely thanked Oceania for hosting the conference and Patagonia for providing the transportation.


All the delegates and support staff, including the scientists and engineers of the Little 4 gathered in the convention hall after the other countries had left.  It had not been organized or scheduled.  Nichelle had agreed that once the Big 3 had gone, it was OK to share the information about Africa's efforts to return to the surface.  The word spread quickly, and soon everyone was trying to talk to her.  Steve rescued her by using the hall's sound system to quiet the crowd and passed the microphone to Nichelle.  The crowd's reaction was similar to the reaction from the scientists and engineers two days before – amazement and joy.  Amoy took over and described the plans to both provide help to Africa and to use similar approaches in every country.  She added a grave note.  “Time is running out.  We have been able to survive because our technology has enabled us to make our shelters habitable.  But we rely on heat transfer and that has actually increased the outside temperature.  We are at the limits of our technology.  It is harder every year to keep a comfortable temperature in the shelters.  We can only survive if we can find some way of stabilizing and then reducing the temperatures on the surface of the planet.  Nichelle has provided hope, let's all do what we can to transform that hope into reality.”


After the applause died down, Nichelle took the microphone back.  “One thing gives me cause for hope.  You all know that carbon dioxide levels on the surface are very high.  While that is bad for the planet and bad for humans, it is good for plants, including trees.     The growth rates for all plants on the surface has been beyond expectations.  We hope that in 10 years, with hot-weather cactus and tree species, we will have forests and vegetated areas that will be able to expand without artificial shade.  And we need that vegetation to convert carbon dioxide into oxygen to give us a chance to restore the world.”


Before Nichelle and Susana left for Africa, Maria asked Nichelle and Susana to meet with her.  “I know that neither Africa nor Oceania have any hemp plants.  Here are some seeds for the fastest growing hemp plants we have.  They grow incredibly quickly, and the fibres can be used as they are, or can be made into rayon, and the rayon can be made into carbon fibre.  We have developed them so that they can withstand more heat.  They should be able to survive and grow at your growing season temperature.  They are hardy and do well in shade and can theoretically do well as under story plants.”


In the very long flight from Oceania to Africa, Nichelle and Susana had a chance to make more concrete plans.  Nichelle would give Susana a tour of the surface and then introduce her to the fabric specialists.  The drone stopped in New China to charge its batteries – it was a very long trip.  Nichelle used the radio she had received from Steve to call him.  They were amazed at the clarity of the communication.  Yes, there was a short delay, but nothing that interfered with the conversation.  Susana commented that it was like being in one of her childhood dreams about living in the preMigration world, with travel and communication.  


As they approached Africa, Susana stared at the vast area covered in fabric, with plants visible along regularly spaced gaps.  She really was living her dream.  After the long and not-so-comfortable flight, they both needed to rest.  Susana stayed at Michelle's apartment.  “Nichelle – your apartment is so beautiful.  All these plants.  And the art.  And it's so big!”


“It's a two-person apartment.  My sister spends one day, or should I say one night, more than half the year here, so we qualify for a two-person unit.  Pretty soon I am going to count the nights I spend here to make sure that I remain a qualified resident.  And the garden does not count as part of the apartment because it is open to the public.”


“Where else do you live?”


“On the surface.  In a tent.  A very nice tent, with one of those new mini heat pumps, but a tent.”


“Doesn't the heat pump make the outside even hotter?”


“Some of the new ones, like the one I have, transfer the heat to water, which is transferred through an insulated pipe to somewhere where hot water is needed, or to a place where the increase in temperature is not a problem, or is at least less of a problem.” 


“What does your sister do that she spends so much time elsewhere?”


“She is a doctor and researcher.  She pairs up with another researcher to spend half her time doing research with at the other researcher's laboratory in a different shelter cluster, and the hot season back here seeing patients.


The new experiences for Susana were not over.  The next morning she got to walk around on the surface, not in a desert, but in a forest of young trees (transplanted from an indoor nursery in the shelter), a vegetable garden, and in a corn/maize field.  It was still early in the growing season.  Apart from what she could see and smell, one other thing struck her.  “The temperature.  I know I haven't been on the surface very often, but this seems, well, not cool, but not as hot.”


Nichelle smiled.  “It is truly not as hot.”  She quickly checked her hand-held and smiled widely.  “Wow!  This is the coolest I have ever seen it in the daytime.  It is 38 degrees here.  We can grow a lot of things at 38 degrees.”


Susana added: “Even Maria's hemp plants.”


Nichelle tapped her hand-held a couple of times.  “And it got down to 35 last night.”  She kept working her hand-held.  “Ten metres from the edge of the shaded area it is 40 degrees, 100 metres 45, and 500 meters well over 55.  So, we are making a difference.  What do you know about how hemp can be used?  I have read about how it grows and that it can be used for natural fibre.  I more or less know what rayon is, but don't really know about carbon fibre other than it is used by Patagonia in its drones.”


Susana responded: “Rayon can be made from wood, cotton and hemp.  Maybe a few other fibrous plants, but historically in preMigration times, mostly those three.  I have only worked with wood and cotton.  We didn't have any hemp in our shelters.  Historically rayon was made because of the demand for fabrics for clothing and other uses.  Trees were abundant in preMigration days, but of course you can't just chop up a tree to make clothes.  You can make paper more easily, but paper does not make good clothing.  So rayon was developed.  Quite an extensive chemical process to make it, but the result is a fibre that makes a fabric that has lots of uses.   It is both soft and strong.  And it can be treated with epoxy to make carbon fibre, which is a very light, very strong solid that can be made into pretty much any shape you want.  We have a very small scale rayon production facility in Oceania, but only Patagonia and Canada are currently making carbon fibre.  Given the demand for wood and the limited production we can expect of cotton and wool, using hemp, not just for natural fibre but for rayon and carbon fibre, would seem to make a lot of sense.  I assume Maria was right that it grows very quickly and can be grown under trees without harming the trees.”


“I had some chance to research it this morning.  It is very fast-growing.  I did some calculations and we can get substantial production from a very small area.  So I planted some of the seeds Maria gave me in my little indoor garden.  We'll see how they do.”


The textile factory was in another shelter in the same cluster.  All the shelters in the cluster were connected by underground communication wires.  Each cluster also had underground communication connections to the other clusters.  A bike/ped tunnel network connected the shelters in the same cluster.  Surface roads connected all the shelters in the cluster, and surface roads connected the cluster to the nearest two clusters, which in turn were connected by surface roads to all the other clusters in Africa.   

 
To get to the other shelter, Susana was given the choice of “a short ride on the surface, or a medium bike ride or long walk in a tunnel.”  She chose the surface ride in a “bus” an automated  vehicle that could transport 8 people.  She got on the bus and would get off the bus in a “heat-lock” similar to an air-lock but designed and used to not let heat into the shelter and to keep people at a reasonable temperature during travel.   Everyone on the bus wanted to talk to her.  They thanked her for coming.  It was obvious that everyone know who she was, her skin was several shades lighter than that of anyone on the bus, or indeed, anyone in Africa.  The people on the bus seemed well-informed, not only about the first visitor to Africa other than an occasional Patagonian accompanying a drone, but about much of what had happened at the conference.  The hot topic for the day seemed to be China.  Did they really split from USA and Russia?  “Yes.”  Did they really join the Little 4?  “No, but I think we can avoid conflict and maybe even work together.”


Susana spent the next three days at the textile factory.  She was impressed both by the facility itself and by the people running it.  On day 4, Susana sat down with the workers and engineers and spent an hour laying out her two ideas for incremental changes to the factory.  Her first suggestion was to slightly alter the thickness of the layers in the fabric they were producing and the other was to move two of the machines on the factory floor so that the production flowed in a single direction.  Her suggestions were taken seriously and another hour's discussion, her suggestions were accepted with only minor modifications.  Moving the equipment was planned during a regularly scheduled inspection and maintenance break the follow day and the adjustments in fabric layers could be made by an adjustment to different machinery at the same time.  Susana had estimated that the improvement in reflectivity would be about 10 percent and the increase in production about 15 percent.  She was pleased when she was informed a few days later that the the production increase was 15.2 percent and that the first batch of the revised fabric was tested at 11 percent more reflective.  


Adding production lines to produce different fabrics was a bigger undertaking and would require more use of scarce resoutces.  She had two major suggestions for new fabric production.  One involved the use of glass and aluminum.  The other was to produce rayon.  Susana had conversations with chemists at a third shelter who knew about rayon, but had chosen not to produce rayon simply because of the lack of raw material.  Both wood and cotton were too much in demand and production of those materials were so low that it made no sense to use them for rayon production.  If another source of fibre could be found, things would be different.


Because of the time Susana spent at other shelters and the time Nichelle spent on the surface, Susana had not seen Nichelle for nearly a week when they met for dinner at Michelle's apartment.  Susana got back to the apartment after spending another day at the fabric production facility.  Everything was running smoothly and production had pick up another half a percent.  


Nichelle was beaming with pleasure.  “Come, you've got to see this.”  She led Susana to the garden.  “Look.”


Susana was puzzled.  “What I am looking at?”


“The hemp plants!”


“No, that can't be.  They're way too big to be a week old.”


“I couldn't believe it either, but it's real.  If we come back here after dinner, they will be even bigger.  It's way more than I expected, even after what Maria said.  And I'm growing  a few plants on the surface.   They should produce a harvestable crop by the time the growing season is over.  I got approval to use a never-used meeting room as an indoor production field.  I think we should be able to harvest 10 crops a year.  The room is big enough so that we can have a rotation so that we will have plants at all stages of growth and harvest more or less continuously.  They produce a lot of seeds and we will should not need any additional seed supply.  Have talked with Steve or Clara recently?  Or Maria?  No?  Let's give them a call.”


They were able to connect with Maria and Steve almost immediately, and then other members of the group joined the conversation, with Pierre and Amoy being the last to join.  “So what's the big news?”


Nichelle wasn't sure who asked, but responded: “I think Maria needs to tell us all about the super-seeds she provided us.”


Maria responded modestly.  “They are just hemp seeds.  Hemp is grown for fibre and can be used to make rayon, which in turn can be used to make carbon fibre.”


“Tell them how fast it grows.” 


“Very fast.”


Susana: “Don't be so modest.  They grow extremely, incredibly fast.  You can almost see them grow.  No, they are not food, but just as important for the future of our planet.  We can create so much more fabric with this stuff than anything we had imagined.   Nichelle and I did some quick calculations and we are looking at maybe hundreds of square kilometres a year.  For each country.  Maybe even for each shelter cluster.”


By the end of the conversation, they had roughed out plans for each country in its next mild season to start on its own surface reclamation process.  


The conversation ended with a discussion about the radios.  Steve assured everyone that the radios used frequencies that were outside the frequency range of the short-wave radios that had been in use.  The radios he had provided had 8 different channels or bands.  He asked the others whether it would be OK to provide a different version for China that would only have two bands.  No one objected.


When Susana left to return home to Oceania, a large crowd gathered at the exit airlock
 to see her off.  She was hugged by more people that day than she had been hugged her entire life.   


CHAPTER 7

Northern Hemisphere


When Amoy and Pierre got back to Canada, they were swamped with issues they needed to deal with before they could share any information or development from the conference.  Both Richard, who had news about Russia, and Ursula, with news from USA, wanted to speak first.  Pierre asked.  “I assume that the news from USA is more extensive and complicated.”  Ursula and Richard both nodded.  “Then we'll talk about Russia first.”


“It's simpler, only two things, but both are tragic.  They had been storing crude oil for their remaining refinery in a lined cave near the refinery.  The cavern and refinery were located between three of their shelters.”


“Were?”  Both Pierre and Amoy.


“Were.  No longer.  There was an explosion at the refinery.  It not only took out the refinery and all the storage tanks of processed gasoline and diesel, but somehow spread to the crude oil storage.  The lining did not withstand the heat.  Burning oil spread into the three shelters, killing everyone inside.”


Amoy asked: “What is the other tragedy?”


“You both know that Cluster 1, which had over half of all the shelters and about two thirds of the total population in Russia is next to a preMigration military base that they continued to use to maintain their nuclear threat.”


“Again with the past tense.”


“Yes.  You know that although they kept their nuclear weapons viable longer than the Americans did, they also fell behind on the maintenance and replacement of the non-nuclear components.  Well, some idiot in their administration ordered an idiot technician to restore and arm their remaining nuclear weapons.  No way they could have restored them to be functional weapons, but unfortunately, they could be triggered.  They did trigger a nuclear weapon, which in turn triggered the rest of their nuclear weapons.  Cluster 1 was obliterated, and massive amounts of radiation were released.”


“So, what's left in Russia in terms of population and resources?” asked Pierre.


“One shelter, with a population of about 10,000 is undamaged, with no radiation effects.  That shelter has a reliable short-wave radio and we have been in constant contact.  They have been pretty honest about what has happened.”


Pierre leaned forward attentively.  “Russians being honest?   What haven't you told us?”


Richard grinned.  “I knew you'd pick up on that.  They had a bit of a revolution.  The civilians on the shelter basically overran the military garrison.  They let enlisted people stay on if they wished.  The officers were forced to leave the shelter.”


Amoy: “So they killed the officers.”


“A few may still be alive, but they won't last long.”


Amoy continued:  “So what's next?”


“Well, you know how Russia lies about everything?  They have been lying about their shelters for decades.   Outside of Cluster 1, they had as many maintenance problems as USA.  Their power failed.  The shelters failed.  Between the refinery explosion and fires and the nuclear disaster, only one inhabited shelter is left in Russia.  Left to their own devices, the shelter would probably fail within a few years.  We have been in communication with Patagonia, and they have agreed to make at least one long-range cargo drone available to assist the remaining Russian shelter.  So we can provide some parts that they need, some technicians to help them repair their failing equipment, and the technical information to better maintain it in the future.”


Pierre asked: “Is language still a problem?”


Richard and Ursula laughed, but then calmed down.  Ursula was a little ashamed of laughing in the circumstances, but explained.  “No one there can speak comprehensible English.  It is painful to hear them try to.  We keep telling them to just speak Russian, but they keep on trying – and failing – to speak English.  We've got a few people who can speak Russian, and a translation program that is pretty good, but it is a bit of problem.  But even if they can't speak English, they can read it.  At least it is a problem we can deal with.


“So on the other front, USA.  They have stopped talking to us.  We think the liberal states would talk to us but don't want to antagonize the conservative states.  We are still sending them messages by short-wave informing them of the nuclear detonations in Russia and the radiation that is going to hit them.  While they are far enough away from the detonation site that nothing fatal or really dangerous will hit them, the explosions were so massive that they created an enormous amount of radioactive contaminated dust and the winds are headed straight to USA, so there could be enough fallout that could have long-term effects if people are exposed for a period of time.  So we are broadcasting that they should stay inside for 48 hours and then after 48 hours check for radiation levels before going outside.  But we don't know whether anyone is listening or if they are listening, if they are paying attention.  We don't even know if they have any functional radiation detectors.”


“But there are actual immediate risks to the USA shelters.  Two more shelters have failed, with total loss of life.  Their refinery failed.  Unlike Russia's refinery failure, there was no explosion and no fires.  The refinery failure coincided with a major power outage.  Substantial product loss occurred because the valves at the refinery, main fuel storage, and pipelines, instead of closing at a power outage as designed, all opened.  The conservative states rely almost entirely on fossil fuels.  Of the 14 liberal states, 2 are fully renewable electric, 9 are mostly renewable electric, and 4 are about 50 percent renewable and 50 percent generator power.”


“Quite frankly, I don't know if there is much we can do for the conservative states.   We have already sent them all the information they need to get renewables up and running and they simply have not done so.  The 11 mostly or totally renewable states can get by without our help, and they are also the ones mostly likely to heed friendly advice.  The four 50-50 states could use some help.  As recently as 10 minutes before this meeting and hours after the refinery shutdown and fuel storage leaks, the conservative states were resolutely opposed to switching to renewables.  More worrisome, they had stopped communicating with the liberal states other than threatening them with invasion. The big question we have is whether we shut down their communications.  You know we have the ability to do so.”


Amoy responded.  “We also have the power to force communications.  Let's take that  approach first.  Please prepare a draft communication that we can send out.  We can make sure that the message is delivered to every computer and every hand-held.  I know that creates a risk that they will become paranoid, but we have to let them know about a lot of things.  When we do send it out, we need to make sure that we have everyone we can, not just our computers, monitoring all their internal communications.  Set up some electronic addresses they can communicate with us on, especially the liberal states.  Which reminds me, we have a few things we need to let you know about.  I'll demonstrate one of them now.”


Amoy took the advanced radio Steve had supplied out of her briefcase, turned it on, and beeped Steve.  “My radio is always on.  How are you doing Amoy?”


“Physically fine, but even more worries than usual.  Steve, why don't you let the others in this room who haven't met you know where you are.”


“Where I always am.  In my office in Oceania.  I take it you're back in Canada by now?”


“I am and we have a lot to talk about.  But not yet, I just needed to show off your radio to a couple of colleagues.  Can you set up a radio meeting of the Little 4 for two hours from now, on the hour?”


After signing off with Steve, Amoy turned to the others.  “This isn't even the most important development we need to inform everyone about.  We'll get to that later.  But for now, I thought you needed to be aware of this device which will boost our communications capacity.  I think we know what we are doing regarding Russia.  We will help the one shelter   to the extent we can and mourn the dead and dying.  Regarding USA, we need to be prepared to act.  Do we still have the ability to turn off all their vehicles?”


Pierre replied.  “All of them or any number of them.  We can shut down all their communications.  So boss, I get that step 1 is for us to send our message and make sure it is communicated to everyone in USA.  Step 2 is to monitor like we have never monitored before to see what the reaction to our message.  Step 3 is to respond based on what the reactions are.  My guess is that Step 3 with the liberal states will be cooperation and assistance if they need any.  For the conservative states, I think we are going to have to stop them from waging war on us and on the liberal states.  What happens after that, I think we are going to have to play by ear.  Ursula, have you changed your opinion that it is extremely unlikely that any of the conservative states will change their positions?”  She shook her head.  “So if I remember correctly, immediately postMigration USA had 38 states, but then some consolidated and it ended up with 32.  Fourteen are solidly in the liberal camp, so there were 18 conservative states, and now three of them have failed, leaving 15 conservative states.”


Ursula responded: “Not quite.  One thing you probably missed during your flight back home.  Two more consolidations among the conservative states.  So they are down to 13 conservative states.  All the conservative states have been losing population.  Incredibly high infant mortality, lots of industrial accidents, and people die young.  So they have to consolidate to have a viable shelter.  While almost all states started out with multiple shelters, only some of the liberal states still have multiple shelters.  The conservative states are all down to one shelter each and some simply don't have enough population to function.  Some fail, some consolidate.”  



Richard spoke, hesitantly.  “Do you all remember the Island Plan from when we still were worried about a nuclear attack?  I think we need to consider an amended version.  Shrink the Island down to the conservative states.  Keep monitoring their internal communications, but keep them totally isolated.  Disable all their military equipment and their vehicles.  Monitor them and make sure no one gets a kilometre from their shelters.  Resume contact only when they seem prepared to join civilized society.”


Amoy looked thoughtful.  “That is an option for Pierre's step 3.  But only if we get that far.  Unfortunately, I think it is the only option we may have when we get there.”


After that, they called in a few more people to hear what Pierre and Amoy had to report about the conference and broadcast the meeting.  Not surprisingly, people were most excited to hear about Africa's efforts to restore the surface.  Amoy added a caution.  “The news from Africa is great and we all intend to do what we can to make it a reality.  But be aware, this is not something we want to do, it is something we need to do.  Unless we can stop the continued  rise in global temperature, we will soon reach the point where even the best, most technologically advanced shelters will fail.  We can stop that from happening, but it will take hard work.  While the news from the conference is mostly mostly good, the news from USA and Russia is not.”  

CHAPTER 8

Southern Hemisphere


Steve organized a time when Oceania, Patagonia and Africa could all get on the radio at the same time.  “I think we are all OK trusting Canada to deal with what's left of USA and Russia.  Really sad, but I don't think there is anything we can do more directly.  We're providing more radios to Canada so they can get them to the USA states that seem to be ready to at least not be aggressive.  Patagonia is sending them more drones than the rest of us are getting, but promises to make up for that when the situation in the north stabilizes.  Africa is doing what it is doing for everyone – sharing plans to develop the surface so that we can keep our planet from becoming totally uninhabitable and allowing us to return to the surface and expand our possibilities.


“So I think we need to take responsibility for dealing with China.  A very different task than Canada has.  We need to decide how to much to trust China and how much to share.  One thing I am sure of, we need to share ours, or really Africa's, plans to restore the surface so that we, or our children, can return to it.  We need all the help we can get.”


Nichelle spoke.  “Steve is right.  We are up against a deadline to stop the temperature rise that will make our planet uninhabitable, even in the shelters.  I think China can help in two ways.  One is to develop the surface near it its shelters as we have started to do in Africa and as you are all starting to do tnext warm season.  The other is to develop its preMigration area in Asia.  The largest continent currently has just one shelter and it is not in a position to do anything like we are doing.  It is barely surviving, even with help from Canada.  We need Asia to turn green, a task that is complicated by the fact that a chunk of it is somewhat inaccessible because the nuclear fallout.  Plants could survive, but we would run risks if we spent time there without protection.


“I have one other thing to share with you.  One of the struggles we have had in establishing vegetation on the surface is that most of the surface of the planet is rocky or sandy.  A lot of the soil or decaying vegetation that once covered the land masses has either been blown or washed away.  In the short term, we believe that we should first concentrate on dry lake beds, dry ponds and dry river valleys where soil may have accumulated.   A second option is to try to develop areas near any remaining lakes, ponds or flowing rivers, where you have a readily available source of water.  One thing our friends from Patagonia have shared with me is that caves can be cooled quickly by growing things in them and the cool area can be expanded outwards.  My final point on this issue is that we need to think of ways to create usable soil.  We have come up with one idea.  Maria's miracle hemp plants grow so fast and we are using all the fibre the plants produce.  But not all parts of the plant are used for fibre, and we can compost the rest.  So that is one way of making a medium for plants to grow in, but we will need others.”


The first overture to China was made by Steve.  On what had become a regular monthly flight to China's drone-port, Steve brought two dozen of his radios, the ones with only two channels.  He met with seven Chinese administrators and scientists.  He started by bringing them up to speed on the happenings in the Northern Hemisphere.  Then he told them about Africa's success in establishing plants on the surface and asked them to join in the process, offering to share knowledge and seeds.  One of the scientists spoke up.  We started our own similar project last warm season.  It was not successful.  Steve handed over a data disc.  “I believe your data technology is compatible with ours.  Here is all the data we have on Africa's project.  ALL the information.  About the fabric, about the poles the fabric is mounted on.  How it is mounted.  What they used for soil and how they used it.  What seeds they used.  How much water and when.  How they jump-started the cooling process with heat pumps.  It also contains various improvements that have been suggested. If there is anything you need to know, you can use one of these radios to contact Nichelle, the woman from Africa who is responsible for the biology behind the project.  If she can't answer your questions, she will find someone who can.  One more thing, she has asked that you develop surface projects both here and in the preMigration China.  We need to do everything possible to save the planet.”


“We agree.  We also want to save the planet.  I have a question.  How does the heat pump help – doesn't it just move the heat a few metres, allowing it to return?”


“Not my field of expertise, but I know the basics.  The heat pump moves the heat to a refrigerant and the refrigerant heats water that is conveyed by insulated pipe to a place where it can be used in an industrial process, for cleaning, for cooking, or for some other purpose.  So cold air under the canopy and hot water for industrial and domestic use.”


“Thank you.  That is such a simple solution that it is brilliant. May we also call you if we have other questions, such as how to use the radios.”


“You can call me during normal waking hours.  One final thing – I have been authorized by Patagonia to let you know that they are willing to provide a reasonable number of cargo and passenger drone flights to Old China.  If you agree to go, Canada will share its blueprints and assembly plans for its large all-terrain trucks.  Reports from Africa, where they have just started making them, are that they come in really handy on the surface.”

CHAPTER 9

USA


Things did not go as Canada had hoped in the USA.  Just as it was preparing to flood the USA with its message, two of the conservative states attacked each other, each claiming to be ordained by God to lead everyone to heaven.  Canada had a decision to make.  Should it stop the war by essentially turning off the USA's computer and communication system, or just stand by and let them kill each other.  Canada made the ethical choice to shut down everything electronic.  It didn't work.  The shut down happened, but it did not stop the war.  The two states fought with preMigration rifles and handguns.  Then with swords and spears.  Then with knives.  This was not a war just between armies; non combatants – children, babies and old people were slaughtered indiscriminately.  Soon the only people left were some soldiers.  That's when Canada shut down everything for those two states.  No electricity meant no heat pumps, no food production.  


The southern hemisphere countries asked Canada how it had so much control over the USA shelters.  The answer was simple.  The USA had not built any shelters for itself.  It took over shelters that Canada abandoned when the USA invaded.  Canada had other shelters and Canada was tired of senseless killings.  But before leaving, Canada made sure that it could override every electronic and electric control in the shelters and could audit all communications and all computer transactions.  For two centuries, Canada passively monitored what was going on, only occasionally making sure that some document or file would get discovered.  


Canada had to edit its proposed communications to USA.  It decided to do two different communications, one to the liberal states, and another to the dwindling number of conservative states.  Two more had their shelters fail shortly after the mini-civil war.  Again offers to assist were responded to with threats.


The communication to the liberal states was polite and welcoming.  It offered cooperation and information.  It encouraged participation in the global effort to restore the planet and provided the full package of information needed to do so, with the promise of seed delivery by drone within a couple of days. 


The communication to the conservative states was different.  It was straightforward and not welcoming.  Not threatening, but no cooperation or help.  It essentially informed the conservative states of the modified Island Plan.  The remaining conservative states would become an isolated island.  An island of land, but with no access or communication out of or to the island.  Of course, Canada did not inform them of the fact that Canada would continue to monitor them forever.


The remaining shelters in the conservative states failed one after the other until only one was left.  It tried to send a military expedition to Canada.  The vehicles wouldn't work.  They tried to build a missile.  The factory where the missile was being built lost all power.  They got volunteers to head out on foot armed with preMigration weapons.  This time Canada didn't have to do anything.  The volunteers died in the heat.  Finally, there was a message.  A security camera showed a woman apparently speaking to the camera.  It was a video camera, no audio, but the woman's face and mouth were visible, to it was possible to make out what she said.  “We know you are watching us.  All the men are dead, we killed the last of them when they tried to stop us. The only males still alive are under the age of 10.  About 50 of us women managed to survive the hell we went through.  Can you save us?”


Pierre shared this message with the liberal states, most of which offered to take the women and children in.  The women agreed to  go to the nearest nearest liberal state, Oregon.  It wasn't full hot season, but it was hot enough to limit the range of the passenger drones.  It took a while because of the limited carrying capacity of the available drone, but the women and children were all eventually transferred.  They were all malnourished and all had injuries.  Their injuries were treated and were provided with a diet designed to return them to health.  But that wasn't all the help they needed.


Pierre took the call from Oregon.  “Please repeat that, more slowly this time.”  Heather, the woman on the radio from Oregon, tried to calm herself before resuming. 


“These women and children need help in so many ways.  We don't have all the resources we need to help them.  Can you help us?”


“We will if we can.  What type of help do they need?”


“It is kind of hard to explain.  Part of it is the incredibly awful lives these women and children have been forced to live, and part of it is that they all still believe some sort of bizarre religion.  I hesitate to call it that, but I don't know what else to call it.  Despite the fact that they finally stood up to the men who were controlling them, they still believe that women's only role is to make babies and raise children.  They are all illiterate.  One of them attacked a young doctor when she offered to help them learn to read, yelling that the woman was possessed by a devil trying to make them all sin.   And that's only part of it.”


“That sounds like we have a lot on our hands.  How is the doctor who was attacked?”


“She's OK.  Once she got over the shock of being attacked, her training kicked in.  She's young, in great shape, and has been trained to deal with obstreperous patients.  A nurse sedated the patient while the doctor held her.  The other women were all muttering, they obviously all agreed with the woman who attacked the doctor.  By the way, thank you.”


“For what?”


“You said we, like you are sharing the problem.  You also asked about the doctor.  That was a nice thing to do.”


Pierre chose to change the subject and try to deal with the problem.  “Where are these women?  Are they with other people?  And what type of security do you have?”


“They are in a separate section of our hospital level.  It is locked.  And we have a couple of armed guards at the door.”


“Armed?”


“Yup.  Guns and tasers.”


“Your security guards have guns?”  Pierre tried not to sound incredulous, but he was.



“Sure do.  Can't have them outgunned by the bad guys.”


Pierre quickly shut down his immediate urge to ask about the bad guys and their guns.  “May I ask what type of guns?  Do they shoot projectiles or electrical charges?”


“They're guns.  Guns shoot bullets.”


Pierre recovered quickly.  “About the women, I take it that keeping them there is not a feasible long-term solution.”


“You bet it ain't.  Could you guys take them in?  Seems like you have lots of resources.”


“I have an idea for a solution.  I'll need to talk some people here to see how feasible it is.  I'll get back to you within a couple of hours, but don't hesitate to call if anything else comes up.”


Pierre went to Amoy's office and explained the situation.  “Sounds like things are pretty complicated.  Having to deal with these women and also tread carefully with Oregon.  So what is your proposed solution?”


“I hate to divert resources, but I think it will be a very long time before these women can be reintroduced into what we would consider a normal, functional society.  I think we need to totally refurbish one of the empty USA shelters, make it fully up-to-date and really nice, and move them into it.  We would need to staff it and maybe get some volunteers to try to socialize with them.  This is outside anything I know about.  We need some expert help on this.   The only person I can think of who might have some understanding of what to do is Dr. Gutman.”


“I can't think of anyone else either.  I'll talk to her – I've worked with her on some projects, but nothing remotely like this.  And what do you propose to do about the gun issue?”


“I think we need to keep physical distance from even the liberal states.  Communicate, exchange information, even help, but I don't want any of our people to be put at risk.  The idea that people still have and maybe even use guns is so disturbing.”


“I guess you don't know their history as well as I do.  You know about their constitution?”  


“Vaguely. I hear or see references to it, but it doesn't seem to be relevant to how things are today.”


“Well, although they still claim to abide by it, even though much of it is meaningless given that they are really a bunch of independent states.  One thing the states have in common is that the two provisions they consider paramount are the right to bear arms and the right to totally control individual property.  The constitution as written has a lot more rights – many of them real rights that we would recognize -  but the others have been unenforced since even before the Migration.”


“That explains some things.  Not the bit about guns, but property.  Some of the things we have overheard,” Amoy glared at him, “OK, so I know your view that euphemisms are a form of lies, some of the information we have gathered in our spying activities, now make sense.  Things relating to personal use of spaces in the shelter, references to rich and poor, references to infant mortality and malnutrition.”  


Amoy was about to let things go, but she reminded herself about her responsibilities to the country as a whole.  “Pierre, I know you are good at your job.  You always have good ideas and make good decisions.  But how could we miss all this?  The crazy religion, the pervasiveness of guns.  I knew about the gun rights, but I guess I thought it was abstract, or at least confined to the conservative states?  And limited to use in wars, not in everyday life.  Why didn't we know that in Oregon members of the public and the security forces carry arms?  What do we know about the other liberal states?  Are people armed there?  How prevalent is religion?”


Pierre's had a quick response to some of the questions.  “As to the status of guns and religion in the USA, we are going to have to review the information we have and figure things out.  My guess is that we already have the information, we just haven't noticed it.  I will hazard a guess that whenever we set up the operating parameters for the computers that do the preliminary review and analysis of the information we receive, those operating parameters were not set to pick up things like religious beliefs and practices or personal gun use.  If the computers do not flag an issue, we don't look at it.  No one is looking at video screens or data all day to see what is going on, we only look if the computers tell us to.  We have tweaked the operating parameters a couple of times recently, but probably in the opposite direction – towards greater emphasis on monitoring their production of food and goods, their mechanical systems and their energy production and use.  So if you want it, you can have my resignation.  We should have been aware.”


“Your resignation is the last thing I want.  I need you.  The country needs you.  Let's figure out what is going on.  I guess you're right in calling the remaining states the USA, we don't need to talk about the liberal states any more, they are the only ones left.  Once we figure out what's going on, we can decide what our next steps are.  Let me know what our friends in the southern hemisphere think.”

CHAPTER 10

PATAGONIA


Paulo tried to be patient.  It was not easy for him.  He just wanted to make more drones.  But he couldn't make drones without carbon fibre.  And they couldn't make carbon fibre without fibre.  The way production was set up now, that meant hemp fibre.  He knew that a steady supply would soon be available, but the plants in the new “hemp cave” had just been planted a week ago, and they would have to wait a while before the plants yielded usable fibre.  Most of the fibre would be used to produce the fibre that would be used to created shade on the surface.  Paulo agreed with all the decisions that had been made.  He knew the importance of reducing the temperature of the surface and growing plants on the surface.  But he wanted to build his aircraft.  He had two designs that we wanted to try.  He had everything he needed to build the new designs  - motors, batteries, solar panels, wires, even a number of rotor fans that were made before production emphasis had shifted.


He had tweaked and tweaked his designs.  But he couldn't sit at his computer any more.  He headed a level up to the cafeteria.  He was surprised to see Maria there, with a full plate of food.  “What in the world are you eating?  Green sticks?  And why aren't you out in a cave with Consuela?”


Maria smiled.  “She's joining me in a couple of minutes.  She had to reprogram one of her borers to work better in softer rock.  If you haven't noticed, it's lunch-time.  We decided to eat here rather than at the caves because we were hoping to run into you and because they have my newest creation, with a little help from Nichelle who told us what to look for in our preMigration seed stock.  This stuff is called asparagus.  It's a little stringy, but the taste is really nice, especially seasoned with lemon and pepper.”


“Lemon?”


“It's a citrus fruit, like an orange, but smaller, yellow, oval and sour.  Make a great flavouring.  It's another thing Nichelle told us about.   We actually already had a tree growing, a seed must have gotten mixed in with our stock of orange seeds.  I didn't know what to do with it, but Nichelle really knows a lot about plants.  Even more than I do.”


“How often do you talk with her?  Isn't she kind of busy?”


“Everyone is busy.  But we make time for important people.”


“Well, Nichelle certainly counts as an important person.  Maybe the most important.”


Consuela slid into the seat beside Paulo.  “I disagree. There is no maybe about it.  Paulo, we talk with Nichelle, Susana and Clara three or four times a week.”


Paulo started to ask a question, but couldn't think of how exactly to ask it.  Consuela rescued him.  “It's not women getting together to chat.  Pierre and Steve join us quite often.  Amoy too, although she and Pierre have been swamped with dealing with the USA as well as their own surface reclamation project.  By the way, Amoy asked me to pass on a suggestion made by some young kid, who apparently asked her the question when she was visiting their school.  Can you make a drone that can spread seed?  Apparently this kid did a project to create a temperature map of the entire world, and has identified some locations where seasonal revegetation might be possible.  The Canadians took the kid seriously and have checked everything out and elaborated on the suggestion identifying areas that not only have a season of lower temperature, but enough soil to grow things.  Maria and Nichelle also reviewed it and we think it is possible.  If you can come up with a design, we can get you some carbon fibre in a week.  Pierre is sending you all the data on the next data drone flight.”


Seeing the look on Paulo's face, she quickly added, “When I said 'can you', I really meant, please.  We all know you can do it.”  


Paulo started to get up, but Maria put a hand on his arm.  “Stay and eat with us.  This is truly delicious.  We won't have the ability to create any carbon fibre parts for three days, and we all know that it won't take you that long to come up with the design.  You don't need to rush off.  We wouldn't have got to this point without you.  The data collected from your mapping and sensor drones have given us a much better understanding of what's out there.  A few mountain ranges have areas where the temperature could sustain plant and animal life, but many of those areas are too rocky and steep to grow anything and it has been a long time since there have been birds and insects to spread seeds and pollen.  So, even though we are pretty sure there is nothing growing outside Africa's project, a few places may be able to support life.”    


Pierre listened with half his mind during lunch.  Maria and Consuelo talked throughout lunch.  He heard and processed everything they said, but he didn't say anything.  The other half of his mind was designing the new drones.  He basically had everything pretty much figured out by the end of lunch.  He just needed the details he was expecting from Canada to draft it out on his computer.  At the end of lunch, he got up to leave, but Maria again stopped him.  “We know you're in a rush to get the design into your computer, but here's a treat for when you take a break.  And make sure you take a break.  You get grumpy when you don't eat.”


He smiled, took the proffered package, and left.  Consuelo looked intently at Maria.  “Just how do you know he gets grumpy when he doesn't eat?”


“I've known him since we were kids.  We still get together a lot.”


“Still get together a lot?  Anything I should know about?”


“We're just friends and colleagues.  And you're married, so what do you care?”


“I just want to see my friends happy.  But I won't tease you more.  How much of the design do you think he worked out in his head?”


“All of it.  With three or four different sizes and as many optional modifications  for each size.  And he'll have even more by the time he sits down at his computer.  Since you're in a gossipy mood, are you really sure about Pierre and Amoy?  They're always so proper.”


“I'm sure that they like each other.  A lot.   But I also know that Canada is pretty strict that you can't have a sexual or romantic relationship with a co-worker who is above or below you in the hierarchy of your organization.  Since she is his boss and they are both by-the-book people, they aren't doing anything about it.  Which is a pity, but I also think it's the right thing to do.  Our rules are pretty similar.  So it's a good thing that you don't work for Paulo.”


Maria decided to open up.  “About a year ago, people were talking about consolidating his company with the carbon fibre company that I work for.  But Paulo put a stop to it.  I was relieved.”


“And Nichelle and Susana?”


“Even Paulo has figured out about Nichelle and Susana.  Everybody has, except of course for Nichelle and Susana.”


“So how do you know Paulo has figured it out?”


“The other day I made some comment about Nichelle, and his comment was along the lines of 'What is Susana waiting for?  Nichelle is smart, funny, kind, nice, brilliant and beautiful.'”


“That didn't make you jealous?”


“If he were talking about anyone else, I probably would have been.  But we all know it is the truth.  Who can be jealous of Nichelle?  Envious, yes.  Jealous, no way.  You heard what her sister said, that the whole concept of surface reclamation is hers and that she works harder than anyone to make it work.  She just won't let it fail.  She is in the process of saving the world.  I've had talks with others and everyone agrees that any delay would have doomed us.”


When Paulo got back to his workspace, a data card was waiting for him.  He waited impatiently for the three seconds it took to load.  It took him an entire ten minutes to read and digest the information from Canada.  The technical information was not surprising and it allowed him to get close to some final designs, with a few options for size and details.  The one thing that was surprising was that nowhere seemed to be off-limits.  China had agreed that the drones in the seeding program could go and land anywhere, both in New and Old China.  The one Russian shelter had taken the position that “We couldn't stop you even if we wanted to, but why would we want to?  You are doing a good thing and we would help you if we could.  Maybe next year.”  USA's response was simple.  “You don't need to seed within 10 miles of our shelters, we will get to that within a few years.”  Pierre kindly had included a note that 10 miles was around 16 kilometres.  


After a quick radio call with Maria and Consuelo, he had designs for four sizes of seeding drones, with multiple  options for each.  


Maria dropped by Paulo's workspace after the end of her working day.  She had good news for him.  They had raw materials for the carbon fibre earlier than expected.  The most recent hemp planting was with improved seeds and the plants grew even faster than hoped for.  The drone seeders had moved to the top of the priority list.  They talked for a while about his design options.  He asked about the sizes of seeds they would be using and how many seed per square kilometre.  Based on her input, he finalized plans for two seeders.  The smaller one would have less capacity but longer range.  The larger one would have capacity not only for seeds and fertilized mulch, but water.  The drones could use the drone-ports in Canada, Oceania, Africa, New China as well as Patagonia. From the drone-ports, the larger drone would have range sufficient to cover most of the Americas, Africa and Antarctica, and some of Europe, but not Asia without multiple stops to recharge using just its solar panels, which would take days.  So the smaller drone would be used to seed uplands in Asia, including the Himalayas and Tibetan plateau.   Paulo let Maria know that the seeding spreader he had devised could handle the sizes of seeds she described, but could only release one type of seed at a time.  They larger drone had four compartments for seed and the smaller one two compartments.   They got Nichelle on the radio to discuss which areas would receive which seeds or which combination of seeds.  They worked out a seeding schedule, starting in two weeks.  


After they said good-bye to Nichelle, Maria stayed for while.  She asked Paulo how much of the lunch conversation he had heard.  “All of it, especially the gossip.”


“Why especially the gossip?”


“Because you two are my only sources of gossip.  Do you think that Pierre and I gossip when we are trying to coordinate who gets one of our drones or one of their trucks?  Or that Clara and I gossip when we are coordinating plans for computer upgrades in our flight controls or communications?”


“I guess not.”


“And don''t think I didn't notice Consuelo teasing you about me.  Speaking of which, I guess I should say something.  I do like you.  But now is not the time.   I am too stressed and preoccupied to be around.  I would not be good for you now.  Whatever is between us  is important and I want it to last.  Right now it wouldn't last because I am worried too much, thinking too much.  I can't give you the love you deserve.”

 
“So I'm supposed to wait for you forever?”


“A year, maximum.  I'm hoping six months.  When we and the other southern countries have our first surface crop collected and the rest of the world has settled down.”

CHAPTER 11

AFRICA


Nichelle was busy.  The warm season was ending and the hot season was starting.  For Nichelle, that meant she had to supervise the harvesting and inspect and in some cases prune trees and perennials.  Leaves needed to be raked.  The leaves and prunings were shredded and composted.  The corn and oats were harvested, the faster-ripening wheat had already been harvested.  Fruits and nuts were picked.  Vegetables were dug up.  She was happiest when she  was out picking tomatoes.  It made her seem so connected with the Earth.  


Seeds were collected, both for food and for next season's seed.  One of Nichelle's main priorities was to determine how much seed and grain needed to be saved to be used for the next season and how much could be allocated for food or other uses.  She was glad to figure out that they would be able to provide significantly more seeds to the other countries.  She knew that many of them had planted the heat resistant seeds indoors to multiply the amount of seed that would be available in their next warm season.  


At the same time she was performing all the change of seasons tasks, her mind was busy with planning next years tasks.  With about a week left in her end of seasons tasks, she had an idea.  She kept track of fabric production.   Large amounts of both hemp and rayon were being produced in preparation for the following year.  She didn't think that there was anything to prevent more fabric canopy from being installed on the surface, even if nothing would be planted.  They had not only the fabric but the poles and supports.  She talked to the fabric people and the installers.  They managed to add another square kilometre of shade in six days before it got too hot for the installers.  


While the African shelters had been designed and managed to produce enough food to feed the population, there was not a lot of surplus or variety.  While the food from the surface was not yet enough to feed Africa's population, it provided additional security that there would be enough food.  Nichelle looked forward to the day when the surface could be the only source of food.  The one plan that she had not yet discussed with anyone was to move some sheep to the surface for part of next season.

CHAPTER 12

OCEANIA


Steve and Clara felt a sense of accomplishment, although Clara had to tease Steve a little about it.  “You said it couldn't be done.  Maybe you didn't want your fancy new radios to become obsolete within a year.”


“They're not obsolete. They still function perfectly well.  And you're not going to need video and data all the time.  And they're not exactly portable.”


“They are portable.  You just can't use them when you're carrying them.  But I'm just teasing.  The radios are not obsolete.  If anything, your pocket-sized version will do more to make them obsolete than my video/data upgrade.  Actually, with the video/data, I think we should tweak it so that it is a separate unit.  You already have a couple of ports in your radios designed for speakers, microphones or remote controls, I'm sure we could figure out a way to have a wired connection that would link a data/video add-on.”


  “Great idea.  Let's do that.  As soon as we have a tested design, we can share the information.”


“So, what do you think of Susana's news?”


Steve smiled.  “I'm going to miss her.  But I'm really happy for her.  Another first, the first person since the Migration to move to another country.  By the way, did you know that they are both pregnant?  They wanted to have children and raise them together.”


“How do you know this?  I thought she would have told me.”


“I had to know this.  I am the sperm donor for both.  So the babies will be half siblings.”


“Wow.  You never told me either.”


“It wasn't my story to tell.  But they are both far enough along that they are ready to have their friends know.   One other first – the first long-range sperm donation, at least postMigration.”


“So you're going to be a dad.  Are you going to be involved?”


“As much as I can be.  This” he gestured to the new radio with video capability “will make it possible to have something of a relationship.  And I'll keep on talking with Nichelle and Susana, even more than I do now.”


“By the way, while Susana will be the first person to move to another country, the second person to move is coming here.”


“Who.  Anybody I know?”


“You do.  Consuela.  You know that our attempt at cave building didn't work as well as we had hoped?  Well, Connie's coming to see if she can help.   Apparently Patagonia has as much cave capacity as it needs, assuming that the plans for surface production bear out.  They are in heavy fabric production mode.  We are lagging a little behind.  We're maxed out on what we can grow in the shelters and our limited cave capacity, and we want to do our bit.  We do have some time before the next warm season to get ready.  Right now I'm looking forward to hearing how Canada does.  Warm season is starting in the north and I hear they have really big plans.”

CHAPTER 13

CANADA


Canada did have big plans.  It was able to devote more personnel and computer resources to minor little things like assuring that humans would survive on the earth

now that it was not so focused on Russia and USA.  The one remaining Russian shelter proved surprisingly easy to get along with and eager to catch up to the rest of the world.  While sometimes the political and religious ideas of the remaining USA states were surprising, to say the least, they no longer intimidated, threatened, preached or propagandized.    


One reason that Canada was able to have big plans was that it had a couple of resources that the other countries did not.  Before adopting the standard Chinese designs for its shelters, Canada had built a number of shelters using its own design, and the Canadian design included enormous warehouses.  The warehouses were all climate and atmosphere controlled, with different settings, depending what was being stored.  In addition to having supplies of seeds, plants, animals and genetic materials like all countries did, Canada had large stores of both raw and processed materials.  While all fabrics will degrade eventually, degradation is very slow in a vacuum in total darkness.  It literally had hundreds, if not thousands, of miles of fabrics.  It also had stores of aluminum that could be used to make fabric reflect heat.  The other resource was energy.  Canada had maintained a hydro project that still produced power and had excess power generation capacity.


Canada had started producing heat reflective fabric shortly after Pierre and Amoy returned from the conference.  Amoy had coordinated a project to design a canopy system that could be quickly deployed.  The canopy supports could be created using poles, tubes, girders and other stored materials, but actual production of new materials would be needed eventually.  Similarly, new fabric would be needed eventually.  She also coordinated the project that used remotely-controlled machines to construct canopies, so canopy construction could proceed all year.  One bonus of using the machines to build the canopy is that the first section of canopy was in place before any humans left the shelter.  


While they would not have enough seeds to plant the entire area they planned to cover, they had enough seeds with the original seeds provided by Nichelle at the conference and then a second shipment delivered from Africa after its growing season, coupled with seeds from Canada's store of seeds that should be able to withstand the heat under the canopy to result in a reasonable crop of both food and fibre.


Pierre was kept busy with one thing after another.  He spent hours listening to Clara explain how to build a video and data add-on for the radio.  Once he had that, he was able to share Canada's plans and designs instantly, first just with Oceania, but then with Patagonia and Africa.  He and Susana had a very friendly and cooperative competition on how best to make the most and best (most reflective, most durable) fabric.   With the instant data communication, any improvement either came up with could be shared instantly.  


Data about fabric was not the only data that was shared.  The Canadian design of remotely controlled canopy installation was soon in use in Africa, Oceania and Patagonia.  The shaded area grew faster than anyone had initially hoped.  Canada was adding tens of square kilometres a day.  The other countries could not match this level of production in their hot seasons but were still creating shade and reflecting heat back upwards.


Agricultural planting could not match the speed of the canopy growth.  One of the small seeder drones had arrived in Canada from Patagonia just in time.  It was small enough that it could just operate, very carefully, beneath the canopy.  Because they knew that eventually a mix of vegetation would be needed, food and fibre crops would be planted using traditional surface planting methods, and the areas planted by the drone would be seeded with trees and grasses.


Canada's first year was successful.  It had shaded areas surrounding each of its shelters, mostly for food and fibre production, and corridors of shade connecting all of its shelters, mostly growing trees and grasses. 


At the end of the growing seasons, Pierre and Amoy met to go over the final figures.  Amoy pointed to one line on the display.  “This is real?  We produced over 25% of our annual food needs?”


Pierre nodded.  “Of our overall food needs.  About 40 percent of our calorie needs, thanks to Nichelle's super sugar cane.   And thanks to Patagonia's package drone flights that distributed a lot of seed among the Little 4.   I guess that is an old fashioned term, but I don't know what else to call us.  I still think of the Little 4 as being the hope of the future, but I guess we are now in the future.  At least there is no Big 3 any more.  Russia is essentially gone, USA is very much changed, and China is not what we thought it was.  I think they really came on board when we helped them take the first steps in restoring the Old China.”


“So, do you agree with the projections that we will be able to produce 100 percent of our food needs on the surface in three years?”


“Nope.  Not unless we want to restrict our diet to the basics.  I talked with Nichelle, and she thinks it will be about 10 years before we can grow all our crops outside.  They are continuing to develop heat tolerant strains.  And according to all the various experts, it will take about the same amount of time before most mammals can live outside during the warm season.  Much longer before year-round is possible.  


“That soon?”


“Maybe.  Under the canopies.  Although I hear a rumour that Nichelle has bred a heat-resistant sheep that somehow uses its wool to insulate itself from the heat. The good news is that the temperature beneath the canopies continues to drop.  I think that soon we will have to figure out how to make sure that we get a reduction even above the canopies.  There is hope on that front as well.  The mountain areas that was seeded by the drone seeders all appear to have had some vegetation.  Not 100 percent coverage, but at least 20 percent and as high as 60 percent.  Mostly grasses, and one of the good things about grasses is that they are very good at reseeding themselves.”


“So, with the situation with Russia and USA resolving, are you going to stay in your job?”


“For a while.  Both Ursula and Richard need some time off.  They can take over when I'm gone.  But I want them to be recharged and fresh when they start.”  

CHAPTER 13

CHINA


A consensus had been reached among the Little 4.  No more hiding things from China.  No more restrictions on information or technology.  The last cargo drone flight to China before the southern hot season limited load capacity had a full feature radio, with video and data.  It also contained multiple data cards for all technology currently in use.  


Qin, one of the Chinese scientists that the Little 4 had been communicating with, set up a scheduled radio call with Amoy, Steve, Nichelle and Consuela.  “Thank you for finally fully trusting us.  We will do our best to prove that your trust in us has not been misplaced.  You have given us hope.  About 10 years ago, we calculated two important future dates.  First, the date when it would get so hot that we would all die, even in our shelters.  Second, the date when it would be too late to make any changes that would avoid our ultimate end.  Every once in a while we would adjust the final date – the too hot to survive date –  mostly to take into account changes we could make to our shelters to allow them to withstand even higher temperatures.  But the additional time was not great – a year or two at most.  


“But now, the shade canopies already in place have bought us another decade before extinction.  With a few more years of shade expansion at the current rate, we will be able to survive indefinitely.  We have some technological and biological improvements to share.  I know that Canada's surface transportation vehicles can go over most terrain, but not all, especially not water.  We have been able to develop technology that essentially builds road and bridges over otherwise impassible terrain.  The technology borrows a lot from Canada's mechanized canopy builder.    


“We also have some biological improvements.  One is an improved bamboo species that is extremely heat resistant – so resistant that it will survive and spread even without shade as long as it has water in temperatures up to 58 degrees.  So it will grow and spread near streams, rivers, ponds and lakes.  The other is a type of fan palm that has similar characteristics.  While neither of these produce human food, they are a source of fibre, in addition to their cooling and oxygen-generating effect.  


“We can share seeds of these plants.  Patagonia has promised that they can deliver seeds in time for everyone's next planting season.  Unfortunately, we just missed Canada's planting season.  We can share, but we would like to know how to allocate seeds.  Obviously we are going to share with your four countries, but want your input as to whether we share with USA and Russia.  Also, do you want this for your aerial seeding program.”


It did not take long for everyone to agree. China would get to keep a quadruple share  both because they were the developers of the seeds and because they would be planting in both Old and New China.  Russia would get a quarter share because they probably could not handle more.  They could get more the following year.  USA would get a full share, but split between the different states.  The aerial seeding program would get a double share, with a substantial increase the following year if it proved successful.  Other countries would get a single share.

CHAPTER 14

SOUTHERN HEMISPHERE


Two of the needed developments listed by Amoy were developed very quickly.  First, engineers from Oceania created engineering and materials standards that combined the best technology available.  The project would not have been possible without the instant communication and transmission of data that was now possible.  They also developed standardized machinery for creating a wide range of materials and machines.  Computer hardware and software were upgraded on almost a daily basis to handle the much wider range of tasks that each country was now developing. 


Patagonia and Africa cooperated on an ocean-going ship.  Most of the design and engineering was by Africa, but actual building was by Patagonia.  Unlike Patagonia's aircraft, the ships actually needed a crew.  The ship was primarily wind powered, with electrical backup.  The first ship's first cargo was a load of drones.  That ship would circulate between Patagonia, Oceania, New China, Africa and Canada.  The second ship carried a load of seeds to Canada, and then shuttled between ports in the North Pacific connecting New China to Canada and USA. 


The development of an ocean-going cargo ship created new needs.  Ports were needed and roads were needed to connect ports to shelters.  Initially, the ports need only the capacity to dock a single vessel, and the remains of preMigration ports with their road infrastructures could be repaired.  Plans were made for improved roads not only to connect shelters within countries, but to connect New China and Russia. Canada and Patagonia together developed a way to provide electric power through roadways to the vehicles travelling on them.  It would take time to upgrade roads with the system, but eventually it would allow vehicles to operate much longer distances on roads. 


Everyone had been optimistic about what Canada could accomplish in its growing season and they were not disappointed.  Other efforts north of the equator were more surprising.  China had been able to use the remains of a city in the northeastern part of Old China to build an above-ground shelter that was habitable in the warm season.  China's automated road building machine worked and was used to fill in any gaps that could not be used by the large all-terrain transport vehicles in Old China and in the two North American countries, connecting them to the newly refurbished ports on each side of the Pacific.  Canada was able to ship fabric and construction materials to China.  Both USA and Russia were able to build canopies, but not at the rate that Canada and China did. 


Later in Canada's hot season, Pierre again offered his resignation.  “I'm no longer needed. Richard and Ursula can take over.”  When Amoy asked if there was any particular reason he wanted to resign just then, he replied “Because I want to kiss you.”  His resignation was quickly accepted.


All countries, even Russia, participated in a joint radio status report before the start of the southern growing season, which was about three months after the end of the northern growing season.  After that session, a smaller group of Oceania, Patagonia and Africa got together for an informal chat.  The discussion among all countries had been audio only, the software wasn't yet capable of handling a group video meeting of more than three.  But this meeting included video.  After the initial greetings, Nichelle asked: “How does everyone feel about what we heard from our northern friends?  I, for one, am so happy that all our work appears to be having results.  Canada always treats us well and acknowledges our efforts, and I was very pleased that China, USA and Russia also noted that what they did in their warm season would not have happened without our contributions.  And the Americans seemed different from the ones at the conference.  I don't know whether the change is because we are dealing with a different set of Americans, or whether they have changed.”


Paulo offered his opinion.  “I think it is both.  We all now know that America was split between liberal states and conservative states, and the conservative states have all ceased to exist.  The conservative states were dominant and most of their participants from the conference were from conservative states.  But I also think that opinions have changed within the remaining states.  They were influenced and even intimidated by the conservative states.  They did not want to seem unpatriotic or unChristian.  But now that they know the truth, that USA is not leading the world in technology and is not a military power, they can accept a positive, but limited, role in the world.  They understand that cooperation is needed for us all to survive.”


Clara added: “Another thing that has happened to them is that Canada has continued to provide them with information about preMigration USA.  How it was a racially, ethnically and religiously diverse country.  How people of all races and religions contributed to the United States when it was at the height of its power and influence.  They also provided historical American documents about separation of church and state and freedom of religion.”


Nichelle asked, “Excuse my ignorance, but why would they need to provide that information.  Did the Americans not know their own history?  And why would anybody care about religion any more?”


Paulo answered.  “The American Constitution became like a holy book.  It was used to support positions that were diametrically opposed to what it actually provided.  Just like the Torah, the Bible and the Quran were used to justify incredibly awful practices.  As to religion, up until recently the USA was officially Christian and church attendance was compulsory.  Things changed when the conservative states ceased to exist.  Most of the remaining states now allow freedom of religion, but since everybody in USA was brought up a Christian, the effect has been minimal.  The most notable effect has been a decline in church attendance.”


Susana asked.  “How do you know?”


“I've had a few chats with Pierre about it.  One other thing I learned from Pierre.  He  is less worried about guns in America.  Apparently, many of the states, while they have not changed their belief that everyone has a right to have a gun, have in practice eliminated all guns.  The few states in which there are still a lot of guns have realized that in fact they have not been used in their states for decades except for target practice, and are going to ,

regulate the guns.  People will still be allowed to own guns, but they will all be stored in a secure location and can be checked out only for target practice or in case of attack by aliens.”  Everyone laughed.  “But right now, we need to make sure everyone has what they need for the warm season.  Do I understand correctly that everyone now is able to construct canopies year-round?  And everyone has enough seeds?   We still have some delivery capacity and I hear that Africa might have some seeds it can make available.”


Nichelle added.  “That's right. From our first growing season three years ago, we have had a strategic reserve of seeds.  We have agreed that we can reduce the reserve by 20%, so we can provide the seed freed up from the strategic reserve to anyone who can use it in prime locations.  If no one wants it, we could use it in some steeper areas.  The available seed is all older bamboo and hemp, so it doesn't grow as fast and is more sensitive to heat, but can have decent yields.


“And I have one other piece of news.  I have been on the surface to do a visual inspection, two weeks earlier than I was ever able to make it outside before.  It is getting cooler.   I was very pleased to see how green it was.  Our trees continue to grow, our bamboo continues to spread.  We are trimming some of the trees, and will roll back the canopy in some areas where the trees are really doing well.  Throughout the shaded area we are seeing volunteer plants shooting up, either from seed that did not germinate last year, or from grains, fruit or seeds that did not get fully harvested.”  


They talked for another hour.  Eventually, Clara said, “OK.  Enough with the serious talk.  Nichelle, Susana, could you please stand up so we can see you.” The two pregnant women stood up.


Steve choked up.  “I wish I could be there to hug you.”


Susana responded.  “Both babies are due in two weeks.  You could come be here for the delivery.”


“But I can't just use a drone for personal business.”


Paulo interject: “Nonsense.  Who says you can't?  I designed those drones and my people constructed them.  If I say we need a passenger to go from Oceania to Africa, then that passenger will go.”


Steve was present for both births.  The births were relatively easy, and two healthy baby boys needed someone to care for them while their mothers worked.  Steve stayed on.  They were his children too, and he could work from anywhere.

CHAPTER 14

SLOW IMPROVEMENT


It was another successful growing season for Africa and a good start for Oceania, Patagonia and New China.  Despite the good starts that had been made around the world that season, the hopes that increases in shaded and agriculturally productive areas would grow exponentially each year did not happen.  The urgent need to stave off extinction had lessened as it became clear that mankind was no longer in imminent danger.  As long as improvements were being made, the projects to make the surface livable were no longer the emergency priority they had once been.  While the shaded area and agriculture production continued to expand, the rate of increase was slow.   


Target dates for amount of area under canopy, temperature reduction  and surface agricultural production were pushed back.  It took 10 years for surface agricultural production to be sufficient to feed the population in Africa.  Canada took twelve years, all other countries took 13 or 14 years, except for Russia, which took 16.


Temperature below the canopies dropped, but the drop was slow.  In 20 years, some of the shaded surface areas in each country were consistently at or below 40 degrees.  But air above canopies and in the unshaded areas continued to be intolerably hot.  


The young scientists and engineers who had met with Nichelle in-person conference were no longer young.  They still held video conferences at least once a month.  But the only really new development in the last 15 years was that the refurbished shelter that housed the women and children refugees who were the only survivors of the conservative states had opened for immigration.   After 10 years of slow but steady education and acculturation provided by large numbers of volunteers who had helped the women and children understand both the technology available to them and the culture of the rest of the world, they were finally ready to join the world.    


Amoy, ever the astute politician although no longer in any position of power, was the first to raise the issue that had remained on everyone's mind.  “We've been talking about a lot of minor and technical issues for years, but I think we need to go back to the big picture.  Our goal 20 years ago was to make the surface livable.  To actually restore the earth to be a living breathing planet.  We failed.  Yes, we have indefinitely postponed the end of humanity, but this is not a living breathing planet.  It remains an arid hot wasteland, with a few pockets of what are essentially manicured gardens scattered around the globe, connected by narrow covered transportation corridors.  I think it's time for use to go back to square one.  Other people can take care of continuing to grow crops on the surface, expanding the shaded area, and making sure that our transportation systems work.  But we need to do more for the planet.  We need to figure out how to lower the temperature even outside and above the canopies.  


“We also need to have a goal again.  For a couple of centuries everyone, or at least everyone outside Russia and USA, was aware of how precarious human life was in the shelters and we all had a sense of purpose and that purpose was to survive.  Everyone willingly did whatever they could, whether it was working to make sure that we had electricity or breathable air at temperatures we could survive, or raising animals or plants indoors, or making sure we had water and sewer.  Then for the last 20 years, we knew we that shelters could not continue indefinitely as they had been because temperatures continued to rise, so we were all dedicated to make the changes to the surface so that humanity could survive.   We are no longer threatened with extinction, we can continue to survive.  But with that knowledge, we have become complacent.   We made great advances in the first couple of years after the conference.  New technology, new ideas.  But since then, no really new ideas, no new technology, just extended implementation of the ideas and technology we came up with 20 years ago.


“I have noticed, and I hear that others of you have noticed, complacency and even boredom in all our countries.   I have been reading a lot of preMigration history recently, and it strikes me that our society has become a little like the societies in the wealthy countries in the 20th and 21st Centuries.  In those societies, a lot of people lived in suburbs – residential areas often with nice comfortable homes but without intellectual or artistic stimulation.  People went to work, came home, ate, watched videos, and slept, without any purpose other than to earn enough money to pay for their homes and food.  Our society has become a little like that.  Yes, most jobs in the shelters are meaningful, but there is little challenge and no threat to keep us motivated.


“I think the motivation we need is to get everyone on board to restore the planet so that it becomes self-sustaining without any help from us.  We need vegetation to survive without the canopies.  We need animals to be able to live in the wild outside canopies.  Yes, we now have a few animals on the surface year-round but, with the exception of Nichelle's sheep, they do not venture outside the canopies and most have to spend part of the year back in shelters.  We don't really have many more animals than we had before we started with the canopies.  We need to reduce the carbon dioxide in the atmosphere so that temperatures will fall so that these things can happen.   


“I think I can honestly say that we, this group of people who are watching and listening to me, saved humanity.  But we are not going to be the ones to save the planet.  Younger people are needed to take on the task of restoring the planet.  This group still has influence.  We need to use that influence to find young people who are eager and capable to taking the next steps and to provide the resources that they need.”


No one disagreed with Amoy.  They discussed what they were looking for in people and how to approach them.  They also laid out plans to find and make available resources they would need.  Everyone seemed agreed that a larger group was needed, maybe 5 to 10 from each country, including China, and at least a few from USA and Russia.  Getting the group together and having international coordination would be much easier given the improvements in transportation and communication.  

CHAPTER 15

LETTING NATURE TAKE ITS COURSE


When they started to look for qualified young people, they had a problem.  A good problem, but a problem nonetheless.  Too many eager qualified young people.  But it turned out not to be a problem because the young people worked well in large groups.  Essentially, all Amoy and the others needed to do was to talk to a few people in each country, and then step back to let them take over.  Nichelle's and Susana's (and Steve's)  two boys, as well as the various other children of the old group all were eager participants. The old guard were a valuable resource at the start and they were all kept busy answering questions for a while.  But the hundreds of capable and willing people in each country were soon leading the effort, and in time the old guard could not answer questions because the young people had surpassed them.  Which was the way it should be.


Common strategies were agreed to.  First, increase the remote seeding efforts in mountainous areas and along bodies of water.  The efforts that had been going on for 20 years had been at least somewhat successful since the beginning.  But the areas that had vegetation that survived the hot seasons remained small.  That project was to be expanded, starting with research to identify what had been successful and what had not, followed by figuring out ways to increase the success rate and then applying what had been learned to an expanded aerial seeding effort.


The second strategy was to figure out other ways of growing vegetation outside the canopied area.  It was clear that the canopies had an effect on the temperature in areas immediately adjacent to the canopies and that some plants could survive some distance beyond the borders of the canopies.


The third strategy was to try to develop a technological solution to reduce temperatures above the canopies.  The hot air above the canopies had a blanket-like effect.  Yes the canopies reflected heat, but the heat did not necessarily go very far.  The goal was to figure out how to get the heat, if not totally out of the atmosphere, at least high enough so that the heat no longer acted as a blanket just above the canopies.


Of course, reducing temperature also involved reducing atmospheric carbon.  While humanity was no longer generating any significant carbon emissions (even Russia used renewable electric for all its energy needs), the carbon buildup from preMigration times was still mostly there – the few thousand square kilometres of vegetation that humans had been able to cultivate in the last 20 years made only the slightest reduction in worldwide carbon dioxide levels.     


The international group studying ways to improve and expand the remote seeding projects initially came to several conclusions.  One was that the successes occurred where the ground was not too steep and the soil was adequate.  While this was not surprising, the group came up with a few approaches to improve what they were doing.  One was to increase the amount of mulch that was spread along with the seeds.  The amount of mulch spread had not changed since the early days of the program, despite the constant increase in bamboo and hemp yields, which could be made into generous amounts of mulch.  The second approach was to use remote machinery to smooth out some areas so they would hold soil.  A final approach was to do some ground level planting of trees in steep areas  where the aerial seeding had been largely ineffective.  The efforts were successful.  Advanced technology and manufacturing produced remote all-terrain vehicles that could transport and plant seedlings using robotic arms that could extend 100 metres from the vehicle.  Within ten years the vegetated highland areas were doubling in size every year.  The vegetative growth in areas near bodies of water was also significant.


The group looking at vegetation other than directly under canopy studied and experimented for a couple of years.  It concluded that the vegetation did not need the 90 to 95 percent canopy coverage that was currently used; rather the temperature could be brought down with about 75 percent coverage.  Growth was actually better in the uncovered 25 percent because of the direct sunlight.  This also allowed a faster expansion.  Since the nutritional needs of the population was already met by the current area under cultivation, all the new area could be devoted to trees and fast-growing plants, including tall trees in the uncovered areas.  This approach yielded lower temperatures not just under the canopies, but in the gaps between them as vegetation, especially trees, survived and grew from year to year.


The third strategy, actually getting the heat away from the Earth, was harder to implement.  It is an extreme challenge to come up with new technology or technological ideas.  It took five years to come up with the first idea.  Heat pump efficiency improved to the extent that mini-heat pumps could now move as much heat as old full-sized ones.  The first idea was to use mountains as sites for groups of heat pumps that vented cooled air at the base of the mountain, pumped the heated refrigerant through very well insulated lines up the mountain where it heated air that was then vented through insulated tubes in towers hundreds of meters above the peaks of the mountains.  Drones needed to be designed and built that could fly even to the high mountains that had sufficient capacity to transport not just the heat pumps but the towers and conduit.  Significant improvements were made over the years in developing super-insulating conduits.  The first effort had limited success.  But improvements were made with every new installation, by using ever more efficient heat pumps with increased pumping capacity and the ever-better insulation for both refrigerant lines and the air vents. Tower designs were improved so that the towers eventually extended to the upper limits of the atmosphere.  


The second idea was a variant of the first. The difference was that at the peak of the mountain where the uppermost heat pump was located, the excess heat was used to heat water rather than air, which was then pumped to the top a tower and sprayed straight up.  The hot water cooled by evaporation.   


Still, the change in the air temperature and the removal of carbon dioxide was extremely slow.  People came to realize that one enormous issue that they were not addressing was the enormous amount of heat stored in the oceans.  Cooling the ocean was an enormous task.  Ocean area dwarfed land mass and humans had only been able to affect a small percentage of the world's lands. 


But still, people wanted to try.  What they came up with was the result of cooperation and coordination of all countries, including Russia and USA.  The result was a very powerful pump on a floating platform equipped with the most efficient solar panels.   It pumped enormous sprays of sea water into the air, resulting in evaporative cooling.  The design incorporated some of technology used by the water jets on the tops of mountains.  Each platform could cooled its immediate area.  It was not a quick fix.  Production started slowly, but all 7 countries produced spray platforms.  Every year each country had more capacity as the result of continuous improvement in materials production and manufacturing.  Capacity was also added as resources were diverted from production and deployment of shade canopies as efforts became concentrated on vegetating areas outside the canopies.  The spray platform intakes were screened to minimize impacts on fish and other sea creatures.


Annual production of spray platforms increased from the low hundreds to the thousands.  Output was constant.  The platforms were delivered by newly designed tugs and left to float.  The oceans were so vast that the platforms were initially located at least 100 kilometres from any other platform, although they could float closer together.  With the sheer numbers, they started to make a difference. 

EPILOGUE 1


It took a long time.  The unshaded areas and the air above canopies did start to cool, although it took decades to be certain that the cooling was real and ongoing.  One degree in 10 years.  Three more degrees in 20.  Five more degrees in 25 years.  Full scale canopy removal starting in 40 years, although no preMigration plant could have survived the heat.   Insects, reptiles, and birds living wild in 50.  While Nichelle's insulated sheep had been living wild for decades, no other mammals could survive outside except under canopies for over a century.  


The original group who had met at the conference all lived long enough to see the first drop in air temperature.  Everyone in the world knew what they accomplished.  The last one to survive was Nichelle, who lived a quiet life on the surface.  She still needed a heat pump in her tent to get her through the night.  One evening, after a visit to her physician granddaughter, she chose to turn the heat pump off.


Humanity survived for another 2000 years.  Every year, vegetation spread over the land areas of the planet.  Its human population had remained stable, which allowed the planet to once again become a living organism with plants and animals on land and a variety of living things in the ocean.  The shelter clusters turned into surface cities.  But the human population never grew.  Technology advanced to the point where machines did everything, although humans monitored and repaired the machines, and gave them instructions on what tasks to perform.  


Humanity died out when a virus mutated.  The virus was 100 percent fatal to humans, and an infected person exhibited no symptoms for 20 days.  Death came within 10 days of the first symptoms and even the corpses shed the still viable virus.  By the time the first human exhibited symptoms, the virus had spread to all cities in all countries.

AUTHOR'S NOTE


Our small team has been studying the planet its inhabitants called Earth for 12 Earth years.  It took us a while to figure out their technology, but we have now been able to access all their computers, which contain both audio and visual data as well as text and mathematics.  They were similar enough to us that everything they left behind makes sense to us.  Physical and digital writings, images, and art.  Machinery.  Communication devices.  The last step in understanding them was to decipher their language.  It took a while to realize that they spoke and wrote several different languages.  Once we realized that, it was easier to make sense of their language.  Then we figured out that if we had accessed different files, we could have learned their language from the instructional materials they had for their children.  Not only can we decipher their writings, but we have been able to correlate sounds to their alphabet, which was an arduous task given that the same letter could have different sounds, and apparently different people pronounced letters differently, despite what their children's book say.


The archive on the people who met at the conference and led the effort to save their species is particularly complete.  Not just writing, but actual audio of the conversations that extended the life of their species by centuries.  What we find amazing is that their technology was still functional after at least 2000 years.  My co-workers tell me that the country they called Canada still maintained sealed storage units and apparently a few people, knowing they were dying, moved many computers and other archival material into storage.


I was able to create this narrative based on their archives.  I have not taken any literary liberties.  The conversations are reported word for word.  This is what happened here.


One final comment.  This is the most beautiful planet I have ever seen.  Enormous trees.  Birds and animals everywhere.  Fish in the ocean.  Sunsets seen through the mist of the spray from one of their spraying platforms, some of which still work.  


But we should not colonize it.  We have destroyed not just our own planet, but everywhere else we have tried to colonize.  These people were smart enough to save their planet after almost destroying it.  It would be a shame if we destroyed this wonder they created.

�	For American readers, that is a little over 130 degrees Fahrenheit.


�	Used to limit the amount of heat entering the shelter.





