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Abstract:

The main idea of this article is not only that observation selection leads to underestimation of future rate of natural disasters, but that our environment is much more fragile to antropic influences (like overinflated toy balloon), also because of observation selection, and so we should much more carefully think about global warming and deep earth drilling.
The main idea of antropic principle (AP) is that our Universe has qualities that allow existence of the observers. In particular this means that global natural disasters that could prevent developing of intellectual life on the Earth never happened here. This is true only for the past but not for the future. So we cannot use information about frequency of global natural disasters in the past for extrapolation it to the future, except some special cases then we have additional information, as Circovic shows in his paper. Therefore, an observer could find that all the important parameters for his/her survival (sun, temperature, asteroid risk etc.) start altogether inexplicably and quickly deteriorating – and possibly we could already find the signs of this process. In a few words: The anthropic principle has stopped to ‘defend’ humanity and we should take responsibility for our survival. Moreover, as origination of intellectual life on the Earth is very rare event it means that some critical parameters may lay near their bounds of stability and small antropogenic influences could start catastrophic process in this century. 
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Introduction

The given work has been inspired by the following paragraph from article Bostrom and Tegmark: « One might think that since life here on Earth has survived for nearly 4 Gyr (Gigayears), such catastrophic events must be extremely rare. Unfortunately, such an argument is flawed, giving us a false sense of security. It fails to take into account the observation selection effect that precludes any observer from observing anything other than that their own species has survived up to the point where they make the observation. Even if the frequency of cosmic catastrophes were very high, we should still expect to find ourselves on a planet that had not yet been destroyed. The fact that we are still alive does not even seem to rule out the hypothesis that the average cosmic neighborhood is typically sterilized by vacuum decay, say, every 10000 years, and that our own planet has just been extremely lucky up until now. If this hypothesis were true, future prospects would be bleak». [Bostrom, Tegmark, 2005]

1. Antropic  principle. Effect of observation selection. Results of Bostrom and Tegmark
There is no more controversial point in modern cosmology than antropic principle. One consider it as its empty tautology, others – as a key to the solution of secrets of the Universe. There are different formulations antropic principle, for example:
«Our position in the Universe with necessity is exclusive in the sense that it should be compatible to our existence as observers." [Kazjutinsky V.V., Балашов, 1989].
«We are witnesses of processes of a certain sort because other processes proceed without witnesses». [Зельманов, 1970].
Physical display of antropic principle is thin conformity of different physical constants. For example, if the weight of electron would be the little more or the little less, then stable atoms would not exist, and the life would be impossible. The reason of this exact conformity is often defined that there are many different Universes, but we can observe only that from them which allows existence of the observers. 
However the course of reasonings in style of antropic principle is applicable not only to cosmology, but also to astrophysics – it is clear, that the Earth could not be generated near blue giant star for they live very not long, neither near flashing red dwarf, nor at the majority of other stars, - but only near such stable and long-living star, as the Sun. 
In the most general form it is possible to express it so: if a certain event happens, from this unequivocally follows, that there were no events which would make its impossible. For example, if the plane has arrived in destination, it means, that in a way with it there was no irreversible catastrophe. If we see the person alive it means, that he has not died till the present moment. 
Though such statements are trivial, it is important to note the following fact: the conditions formulated in them, concern only the past. And say nothing about what will be in the future.
In other words, from the fact that the mankind exists, follows, that the Sun was a quiet star in first 5 billion years of its existence, till the present moment. But from this in any way does not follow, how long it will be quiet in the future. 
Nick Bostrom and Max Tegmark [Bostrom, Tegmark, 2005] apply antropic principle to the analysis of probable frequency of cosmological catastrophes, like disintegration of metastable vacuum. 
On one of theories, the Big Bang from which started our Universe, has occurred in the form of the process named «cosmological inflation» which consisted that high-energy condition of primary vacuum – named also false vacuum - has broken up, and has passed in ours low-energy vacuum. However it is not known, whether is our vacuum is a condition with the most lowest energy and if not may it break up again. For our Universe it will mean the termination of existence. The vacuum which can break up once again, is called metastable.
Bostrom and тегмарк notice, that if probable frequency of such event would be great enough – we will tell, time in 1 billion years, - that hardly the modern Earth would be created so late, that is through 13.7 billion years from Big Bang as theoretically conditions for its formation have developed early enough that it could arise on some billions years earlier. Therefore rather later formation of the Earth says that cosmological catastrophes  which are leading to death of the Universes, are happen seldom enough. Bostrom and Тегмарк deduce likelihood estimations for such events. «We can exclude hypotheses, that T (the period between catastrophes destroying the Universes) <2.5 Gyg from 95 % confidence, and corresponding 99 % and 99.9 % confidence intervals make T> 1.6 and T> 1.1 Gyg accordingly» [Bostrom, Tegmark, 2005].
Bostrom in other articles [Bostrom, 2002] gives more general name to the antropic principle – observers selection effect. This effect arises in all experiments in which the number of experimenters varies. For example, in article [Redelmeier, Tibshirani, 1999] it is shown, that: «Cars in the next strip really go faster». Authors prove it at first seeming absurd the statement, paying attention of readers that the number of the drivers who are finding out in a slow strip, is more than number of drivers in a fast strip as the second finish movement faster. 
The effect of observation selection is among the unevident factors connected with global risks. It consists that if in a course of some process the number of observers changes that can lead to certain shift in an estimation of probabilities of events. If a certain observer does not consider this shift, the effect of observation selection brings a systematic error in his results. 
Let's assume, one thousand persons play in a roulette, and for one of them it is necessary two times number 36 successively will drop out, and he wins the considerable sum of money. The winner can come to conclusion that he possesses certain special abilities on the prediction of loss of numbers in the roulette, and that further he will win also. Proceeding from this assumption, he once again can put all won sum again on one number, and, most likely, will lose. Its loss will be connected by that he has given in to effect of sensation own selectness which has forced him to overestimate subjective «lucky». However, if the player had the full information on number of playing persons and trusted more to probability theory, instead of to the subjective sensations, he could calculate, that the probability of that one of thousand players will drop out two times successively necessary number, is great enough, but it is insignificant for three and more prizes successively. 
In other words, for reception of the authentic forecast this player should consider not only the results, but also number of other players which have not reached a home straight. 
There are two classes of hypotheses about frequency of manned planets with intelligent life in the Universe. According to the first, this is frequent enough phenomenon, at least in the present stage of the development of the Universe (This point of view is reflected, for example, in the work M. Cirkovic, ‘ On the Importance of SETI for Transhumanism ’, Journal of Evolution and Technology, xiii (2003),), http://www.jetpress.org/volume13/) whereas the second assumes, that habitable planets arise extremely seldom. It is possible to express extreme forms of these points of view so:
1) Habitable planets with intelligent life arise often enough, namely, more often, than near 1 stars from, say, from 1000 (see further discussion of the problem of border between these hypotheses).
2) Habitable planets with intelligent life arise extremely seldom, and the Earth is unique habitable planet in the observable Universe. 
In this article we will start with the assumption, that the real situation is closer to the second point of view. (If the first point of view is true it is a situation described in my article «Is SETI dangerous?» http://www.scribd.com/doc/7428586/Is-SETI-Dangerous  where possibility is described when interstellar channels of radio broadcast can be used for dispatch of descriptions of the hostile artificial intellect  HYPERLINK "http://www.proza.ru/texts/2007/12/04/38.html" 
.)
The question on, where passes the border (on number of manned planets) between these two hypotheses we will leave open. Probably even, that one does not exclude another: for example, if habitable planets meet 1 time on billion stars pressure of frequency of catastrophes upon their future life expectancy will be considerable, but never the less they can receive signals from other civilisations which are in the same galaxy.)
The similar effect can be found out concerning mankind. For appearance of intelligent life on the Earth, there should be a set of the circumstances including correct size of weight of the Earth, its chemical compound, presence of the moon, the Sun characteristic, the Sun place in the Galaxy and a lot of others which list is not finished till now. (And people may do not guess many events which absence has allowed intelligent life to arise, because never observed them at all.) The chance of such addition of circumstances is no more, than at game in the roulette, and near majority of stars habitable planets have not appeared. More in detail about the theory of "the rare Earth” see [Ward, Brownlee, 2000].

In 2007 was published the article of Serbian astronomer Milan Chirkovic « Evolutionary Catastrophes and the Goldilocks Problem», where he explores the impact of observation selection on our ability to extract knowledge about the frequency of past disasters. He uses Bays formula to assess the impact of past disasters on our provision of their frequency and receives the following conclusion: « Overconfidence becomes very large for very destructive events! An obvious consequence is that the possibility of absolutely destructive events, which humanity has no chance of surviving at all (Q = 0) completely destroys our confidence in predicting from past occurrences. This almost trivial conclusion is not, however, widely appreciated. On the contrary, a rather well-known argument of Hut and Rees (1983) on the vacuum phase transition contains the not-so-trivial error of not taking observation selection into account. Of course, a more sophisticated model involving series of random catastrophic events with various causes need to be developed, but the main philosophical point is clear: we cannot reason as if our past evolution is truly typical for a terrestrial planet without taking into account our present existence». But the main conclusion of Chirkovic is that we should not use data on the number of past disasters to confirm the theory of «rare earth», but must rely on data astrobiological research on this issue.
A.S. Shcherbakov in the article «Antropic  principle in cosmology and geology» [Щербаков, 1999] in detail assorts action of antropic principle on an example of historical dynamics of terrestrial atmosphere. He writes: «It is known, that geological evolution proceeds within the limits of an oscillatory mode. To its extreme points there correspond two conditions, received the name "a hot planet" and "a white planet" … the Situation of the " hot planet" arises in case of receipt from a bowels of the Earth of great volume of gas components and first of all carbonic gas … As show calculations, gradual evaporation of water of ocean by thickness of 10 metres is capable to create such greenhouse conditions at which water boiling begins. It proceeds already without additional inflow of heat. The final point of process — evaporating of the oceans, temperatures and pressure to hundreds atmospheres and degrees … the Geological material says that in the history of the Earth it four times closely approached to the situation of a total icing. Not smaller is number of times it stopped before a condition of evaporating of the oceans. Why neither that, nor another does not happen? The general and uniform reason of salvation is not present. Instead each time is found out the only thing and always unique circumstance. At attempts of their explanation in geological texts starts to flash familiar  "... The smallest probability", "if the given geological factor on a small share" etc … In the fundamental monography " History of the atmosphere" [Будыко, 1985] is a question of inexplicable correlation of three phenomena: rhythms of solar activity, stages of decontamination of a the mantle and evolution of the live. "To explain conformity of fluctuations of the physical and chemical mode of atmosphere requirements of development of biosphere it is possible only the casual coordination of the direction and speed of development of the processes of evolution of the Sun and evolutions of the Earth not connected with each other. As the probability of such coordination is exclusively small, the conclusion about an exclusive rarity of life (and especially its higher forms) in the Universe from this follows».
Further Shcherbakov, however, does not do an obvious conclusion that as in the Universe there are billions terrestrial planets, among them for certain should be such where cycles of decontamination of the mantle would coincide for the sustainable development of the complex life. Instead he analyzes philosophical problems of teleology of evolution. He also does not say anything about an obvious consequence of that development of the Earth was result of coincidence of very large quantity of catastrophes – namely that from this follows that in the future they will cease to coincide.
However the majority of people are inclined to believe that such luck will last in the future, using for this conclusion logical induction. As Gott formula can be considered as mathematical expression of a such induction
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Where T – age of system at the moment of its supervision, t – expected time of its existence, and f – the set level of reliability, in this case f=0.5, that is 50 percent, that t will get to the given interval. The formula operates only in the event that T is a random variable. In other words, if system observation is made during the casual moment of time.
From the formula follows, that if we observe a certain object during the casual moment of time till the end of existence of this object remains with probability in 50 percent not less than one third and no more than three periods of time equal to time of existence of object till the moment of observation.) [Gott, 1993].
In our Galaxy is more than 100 billion stars, and people have not found out any traces of activity of extraterrestrial civilisations. It allows to assume, that Mankind is the first civilisation in our Galaxy (or the majority of civilisations have not managed technologically to promote so to manage to come into contact to mankind), and is possible, even in Local group of galaxies. It allows to put forward a hypothesis that there is the certain factor doing formation intelligent and technologically advanced life extremely unusual occurrence. It is possible to tell that for today the mankind looks like a civilisation which has won in a lottery where only one ticket for 100 billion is winning. It is approximately equivalent to luck in 36 toss of fair coin in line would fails heads. If this game would occur in time in regular intervals that, proceeding from age of the Earth in 4.5 billion the years, every «coin tossing» would occur one time in 125 million years. In other words, it would mean, that the population mean of preservation of the Earth as suitable for intelligent life planet would make 125 million years. 
However other ways of the estimation of future time of suitability for life of the Earth are extended also. The opinion is popular that as the Earth and life on it have aroused 4 billion years ago then in the future it will exist approximately as much time that is still 4 billion years. This opinion is mathematically expressed by Gott formula which gives the chance to come to conclusion, that if we observe a certain object during the casual moment of time of its existence, most likely, we are somewhere in the middle of its course of life. For the Earth Gott formula gives a reliability interval in 50 percent, that the Earth will exist from 1,3 billion to 12 billion years since the present moment.
However Gott formula cannot be applied in case of the prediction of the future age of the Earth, because we, people, observe the Earth not in the casual moment of time of its existence (And Gott formula works, only if the moment of observation is distributed absolutely randomly). On the contrary, we observe the Earth while on it all processes necessary for occurrence of intelligent life have come to the end– and the Earth is not unique planet where such processes have begun. It means, that we, most likely, observe it during rather late moment of its existence. Precisely as roulette player from the previous example who won two times successively is only casually "lucky" among other players.
In spite all vulnerability of this conclusion based on the tentative estimations and a number of assumptions, it should cause alarm. Because under Gott formula (which does not consider a nonrandomness brought by effect of observation selection) Earth have approximately 4 billions year until extinction and here we get only 125  million of years. Comparing these two numbers, we receive reduction of the expected safe future in 32 times. 
In other words, the account of effect of observation selection reduces in this case a tentative estimation of the expected future of Earth as habitable planet in 32 times. And though this figure depends on a number of assumptions, the effect scale forces us to pay to it considerable attention. 
Certainly, it is possible to tell: «What difference, whether space catastrophes happen after 4 billion years or after 125 million years?» However here it was important to illustrate the principle of reasoning which we then will apply to closer matters. 
Other illustration of the errors connected with the projection of the past to the future, is the representations extended among people that the Sun after 5 billion years will burn out. However from the point of view of science Sun radiation gradually and continuously grows, that is connected with increase in its radius. This growth makes 10 percent in billion years, that it seems little if to forget, that it means growth of average temperature of the Earth approximately on 30 degrees – without the account of possibility of an irreversible greenhouse effect (see further), lose in space waters of oceans and others unpleasant factors accompanying warming – that already on the verge of a survival of mammals of modern type. And with their account the estimation in 1 billion years will seem rather optimistical. This estimation also is given without that account, that stability of burning of solar core in the past  does not mean stability of its burning in the future as less hydrogen in the core means that it is more possibilities for so-called convection (hashing of layers in a star core in this case) [Shklovsky, 1984]. If such конвекция would occurred, it would lead to considerable change of luminosity of the Sun – such events are  ordinary for other stars, but would be fatal to mankind. Slow change of solar luminosity on several tens percent is enough for boiling of oceans or a global freezing, and it is not the same as easily noticable flare of a new star. Besides, there are stars in many respects similar to the Sun, but making chromospheric flares million times stronger. So, contrary to a popular belief, we, most likely, observe not the middle, but the final stage of existence of the Sun as a star approaching for maintenance of comprehensible temperature on the Earth. It will be co-ordinated with the assumption that thanking антропному to a principle we are close by the end of the periods of stability of the vital processes for us. 
As researches of the future influence of the Sun to the Earth affirms, that Sun heating will make the Earth unsuitable for a life during the period from 200 million to 1 billion years from the present moment. This estimation corresponds to one received by us on the basis of the account of effect of observation selection, and mismatches the intuitive result given by formula Gott.
In the field of the finance the theme considered by us is known under the name «Survivorship bias». It is shown that in the statistics are considered only those mutual funds which have lived till the end of the accounting period so, have good results, and the funds that had bad results and were ruined, are not considered. It allows funds to overestimate their efficiency as the potential client does not know, from what initial number of funds is the given fund, and how catastropheal was its survived. The bigger the number of funds was lost, the more is chance, that the given fund has survived casually, instead of for the account of qualitative management. Elton et al [Elton, Gruber, and Blake, 1996] have calculated that the total contribution of this error to the estimation of all funds in the USA makes 0.9 percent a year, that it is a lot of if to compare it not to 100 percent, but to profitableness of actions or the securities, equal now approximately 4-6 percent.
It is possible to try to express offered idea by means of the following metaphor. We will imagine that a necessary condition of occurrence of еру intelligent life is like that some drops of rain casually appear on one line. If it is a question of only of two drops, they always on one line. If about three – they are on one line only shares of second and if four, five go six – it is much smaller shares of time. This means that conditions which have developed as a result of interaction of several casual parametres are more unique, the more shortly in time they co-exist. However development of the intelligent life is the more possibly, the longer the planet is in conditions favorable for it. From here we do a conclusion that the Earth, most likely, is in the end of the period of stability of favorable factors. However essential the assumption of that here is, how much improbable coincidence is life occurrence on the Earth. It can be cleared by means of the following reasoning on program SETI and antropic principle. 
Let's note a special role of a logarithmic scale in estimations of time of the future survival which consists that it levels disorder of estimations. If degree of uniqueness of our planet makes 10 ** 50, expected time of its future existence is 200 million years, and if it is 10 ** 150, only 50 million years. That is change of a share of manned planets in 10 ** 100 times, that is in billion billion billion billion billion billion billion billion billion billion billion times leads to change of an estimation of time of the future existence of the Earth only in 4 times! 
Such small sensitivity of definitive result to initial data gives possibility actually to neglect initial (and unknown to us) data about shares of habitated planets in the Universe, and to draw a conclusion, that time of the future existence of the Earth in the suitable form for the intelligent life has an order of 100 million years. This size all the same has the big uncertainty as the assumption that catastrophes in the past were distributed in regular intervals in time leans on obviously incorrect premises concerning geological processes and the assumption that this processes do not depend from each other. Thus, the estimation in 100 million years is rather maximum limit, but not the bottom, and its uncertainty is one order of magnitude. 

2. Natural catastrophes
As we already spoke, application of effect of observation selection to cosmological catastrophes is considered in the article of Bostrom and Tegmark. They studied the catastrophes which probability is in regular intervals distributed on a huge time interval from occurrence of the universe till the present moment. Thanks to it they have received estimations that such catastrophe hardly will occur in the nearest 1 billion years. (However, their conclusion is not a 100 percent guarantee because it is based on a number of reliable, but not 100 percent accurate premises got from a very indirect way - namely, the frequency distribution of potentially habitable planets in the galaxy and assumption of uniformity of the rate of disasters in the Universe – which seems to be wrong, because the intensity of radiation of  quasars and gamma-ray burst frequency falls over time.) However in it to article we will consider catastrophes which concern much more short time interval, namely – to the time of existence of the habitable Earth, which have not uniform, but nonlinear distribution of probability. 
These natural catastrophes are not external in relation to the Earth and Solar system, and consequently do not get if to speak precisely, under definition of cosmological catastrophes, but they as well are not created by hands of the man. 
Thus it is necessary to rely on theoretical expert judgements on possibility of those or other catastrophes which have likelihood or disputable character as it is a question of events which never happened. In given article we will lay aside a complicated question how to define degree of reliability of this or that scenario on the basis more or less authoritative expert judgements. We will note only following general rules of the description of risks: 
· It is more useful to consider a certain risk possible until its impossibility strictly is not proved.
· If the expert considers something impossible, he is mistaken more likely, than other expert who considers something possible. Because judgement about impossibility is much more strong and enough one exception to deny it. 
· The value judgment which has been not supported with exact calculations, is usually erroneous on approximately logarithmic scale, for example, if somebody asserts, that event has chance one to ten it is right in 60 percent of cases and if he asserts, that chances make one to one million it is right with probability in 90 percent. See more in detail about errors of experts in an estimation of risks article Judkovsky [Yudkowsky, 2007].
Let's note basic distinction in terms. There are «large catastrophes» are events which bring incalculable disasters, but do not stop mankind development, for example "Spaniard" flu or «tsunami in South East Asia». Also there are «global catastrophes» - «threats to existence» (existential risks), which can irreversible interrupt existence of the intelligent life on the Earth. Only the last ones are considered in given article. 
The list of possible global natural catastrophes is great. Supervolcano eruption can become one of such events. Eruption of supervolcano Toba in Indonesia has caused 74 000 years ago the world volcanic winter proceeding 6 years. The quantity of ancestors of the modern man living in Africa, was reduced to several thousand – actually, they were on the verge of extinction. This eruption was not strongest of possible, its size was 7 points on 8 points scale of volcanic eruptions. Eruption of volcano Yellowstone 2 million years ago was 8 mark. Rocks in India and in Siberia store traces about even more scale volcanic eruptions, occurred tens and hundred millions years ago. [Биндеман, 2006]
Global danger of volcanic events consists not only in the volcanic winter similar to "nuclear winter”, but also connected with volcanism processes of degazation of the terrestrial core. Some authors assert, that allocation from the terrestrial core of not biogene oxygen will make terrestrial atmosphere unsuitable for life after 600 million years [Соротихин, 2002].
Explosion of hypernova (supernova of maximum force), leading to formation of the gamma burst directed on the Earth, can lead to ozone layer destruction for several years and to powerful radioactive contamination, even if the distance to hypernova would be 500 (and according to some information – 3000) light years though, possibly, for our galaxy it is now extremely an unusual occurrence. «The best candidate» in dangerous hypernova is the star Eta Carinae with mass of more than 100 solar masses, on the distance 7500-8000 light years from us. Betelgeuse also could blow up, though it is weaker (427 St. years from the Earth). However calculations show that for explosion of usual supernew, without gamma ray burst, distances till 8 light years are safe. Such events happen on the average time of 1.5 billion years [Gehrels, 2003].
Shklovsky [Shklovsky, 1984] has put forward a hypothesis that periodical convections in the solar core with the period in 200 million years are responsible for global extinction and glacial ages, and also explain the problem solar neutrino. Now the problem of the lack solar neutrino is resolved – it is found out that oscillation of neutrino from one type in another. However there is a number of hypotheses about different long cycles of Solar activity. In any case, luminosity of the Sun on modern models constantly grows, and the quantity of hydrogen in its centre decreases, that can make its burning unstable. It is important to notice that for global catastrophe on the Earth the Sun does not need to become nova, and a supernova star, but it is enough to change the luminosity to 10-20 percent within 100 years. We also do not know, what is top limit of energy of flares on the Sun, connected with spots and magnetic fields. Thus especially powerful flare can be very dangerous or safe depending on, whether emission of the charged particles towards the Earth is directed or not. 
In each galaxy there is a central black hole. And in some galaxies they are the most powerful sources of radiation, that is connected with accretion of substances on the black hole. In our Galaxy too there is the central black hole, however it sleeps. It is because at the moment a lot of substance does not fall on it, and that it has already reached such big size that the substance at falling passes horizon of events much more smoothly and radiates less. Nevertheless, activization of the central black hole would be an unpleasant surprise for the mankind, capable to put it on an existence side.
Collision with an asteroid would be especially dangerous if it has fallen in ocean as the ocean almost has lost-free transferred the most part of its energy in the form of tsunami on continents on huge distances. Besides, collision with a large asteroid would cause general superearthquake which would destroy all cities and dust in the atmospheres, similar to "volcanic winter”. However important correctly to estimate scale of destructions from asteroids of the different sizes. One ton of asteroid substance on energy approximately corresponds to 100 tons of trotyl. Celestial bodies in the size up to 1 kilometre meet much more often, than larger, but destructions from them will not lead to mankind extinction. Comets are more dangerous. Comets come unexpectedly and on the big speed from Oorth cloud, besides, probably, that with comets does not work the linear law connecting the sizes of an asteroid and averages rate of impacts – the large is asteroid, the more rare it falls, - as the smallest comets, being ice pieces, have already evaporated. For survival of mankind the size of falling celestial bodies  is of an order of several kilometres, and for all biosphere – in tens and even hundreds kilometres is critical. Indignations of Solar system from stars passing nearby can cause comet rains. 
One of enough marginal, but accepted by several researchers (Lovelock, Karnauhov) possibility of global catastrophe is runaway greenhouse catastrophe. Unlike the concept of a greenhouse effect advanced by mass media which asserts, that at the worst scenario the Earth temperature will increase on 2 degrees and ocean level will raise on several metres, these researchers assert, that the greenhouse effect is on an irreversibility threshold, having passed which, it will enter into a phase of the positive feedback and the temperature of the Earth will increase on tens and hundreds degrees, doing a life on the Earth impossible. It is connected by that water steam (not in the form of clouds, but dissolved in air) is the strongest greenhouse gas – and stocks of ready to evaporate waters on the Earth are unlimited. Besides, the gradual increase of luminosity of the Sun, increase in length of terrestrial days, accumulation of carbonic gas and decrease in solubility of carbonic gas at oceans with temperature growth work on making a greenhouse effect stronger. But one more factor is fraught with sharp increase in the greenhouse effect – destruction of huge stocks of gas hydrates at the bottom of the sea which will result in allocation in atmosphere of considerable quantities of methane – the strongest greenhouse gas. Destruction of gas hydrates can accept character of chain reaction, that already once has occurred several tens millions years ago when the temperature of the Earth has raised on some thousand years approximately on 10 degrees. However in that time hydrates were stored much less. Probably, that the understanding of risks of irreversible catastrophe in this century stands up for efforts of the governments on decrease in emissions of greenhouse gases. It is possible to name this scenario Venusian because thanks to the greenhouse effect on the surface of Venus temperature makes more than 400 C. Global warming is system risk as in it the set of different factors is co-ordinated: the Sun, terrestrial bowels, oceans, man, policy, volcanism.
The opposite scenario it is possible to name “Martian” – full freezing planets as a result of a global cold snap which will transform all Earth into «the frozen ball», so successfully reflecting solar beams, that it cannot be warmed up. Several times in history of the Earth it has already happened, but then the Earth has been defrozen by powerful eruption of volcanoes. 
On an example of the next planets we can see, that catastrophes of planetary scale already happened - Mars (lost atmospheres and freezing), Venus (possibly, decontamination of bowels and runaway greenhouse effect). That is speech does not go about hypothetically rare events; on the contrary, the earth – an exception to the rules. At the same time frequency of different risks fluctuates from hundreds years to billions. 
3. Application of antropic principle to the analysis of frequency of natural catastrophes
It is important to note the difference between  direct and indirect method of research. The direct method consists in direct calculation of probabilities for each source of risk on the basis of its scientific models and experimental data. However we can be never assured of accuracy and completeness of the list of natural risks and correctness of calculations. Indirect consists in an estimation of an order of size on the basis of that fact, that these risks still were not realised. For example, when we say, that some driver has at one million kilometres of catastrophe-free driving, it is an example of an indirect estimation of his reliability. Whereas for the direct estimation we need to know his age, bad habits, heart condition, and still set enough uncertain parametres which can be so uncertain, that after long calculations we, probably, will receive result with margin of error, exceeding the error of an indirect method of the estimation. However, if results of an indirect and direct estimation are similar, it is a good sign on reliability of calculations. It is obvious, that application antropic principle or Gott’s formula use indirect methods. 
Antropic the principle with reference to local natural catastrophes will sound as follows:
For all history of the Earth still never happens such catastrophe which would make impossible occurrence of the intelligent life on the Earth. (Thus we do not consider here is minimum necessary level of catastrophes which was necessary for advancement of evolutionary process, for example, for overthrow of dinosaurs and blossoming of mammals, – see in more detailed about it at Circovic 2007)
It is possible to formulate it narrower: 
During existence of our civilisation never happened such catastrophe which would interrupt our historical memory, that is interrupt written tradition.
It is clear, that in these two formulations it is a question of catastrophes of different scale. Our written tradition has age in 5 thousand years. Probably, that before there were also other kinds of writing, but they have not remained, and continuous communication from them has been lost. If something really took place like the Great flood or a megatsunami illiterate high-mountainous shepherds would only survive. From this, that our writing exists 5 thousand years, we can conclude, that such event during this time did not occur. Legends about the Great flood can be certificates on catastrophe such. But we remember nothing «a penultimate flood» – the continuity of our historical memory is destroyed. A question in how often there are the events interrupting writing of a civilisation? 

Antropic principle with reference to natural catastrophes means, that all conditions should develop so that final catastrophes have not occurred up to the present moment, however it at all does not mean, that they should not occur and further.
Good example of the process similar to described dynamics of global catastrophes, is the statistics of human death rate. This process is characterised increasing by "intensity of death rate”, named in demography m(t), and in reliability theory – "failure rate". Its quantitative measure is the relation of density of probability to the probability or a population mean of number of years which will be lived by the person, after achievement of some age. Data according to the USA [Health …, 2007]:
Таб.1.

	Age:
	Expectation of the remained years of life:

	0-1
	73,88

	05
	70

	10,4
	65

	15-16
	60,19

	20-21
	55,46

	25-26
	50,81

	30-31
	46,12

	35-36
	41,43

	40-41
	36,79

	45-46
	32,27

	50-51
	27,94

	55-56
	23,85

	60-61
	20,02

	65-66
	16,51

	70-71
	13,32

	75-76
	10,48

	80-81
	7,98

	85-86
	5,96

	90-91
	4,43

	95-96
	3,34

	100-101
	2,73

	105-106
	2,38

	109-110
	2,2

	Further information is not present.
	


In this table for us important following: 

- Geophysical catastrophes are catastrophes of complex nonequilibrium systems, and to them analogies from reliability and ageing theory are applicable.

- After age in 100 years the population mean of the next years of life does not almost vary and slowly decreases around 2.5 years. It does not prevent to live to some confirmed long-livers till 115 years. (Long-livers of the USA, whence this statistics thus mean. In other countries and the people there can be other statistics which could be more stretched in time, for the account of local genetic and ecological features, but less reliable as a source of data.)

More clearly to connect told with a theme of influence of effect of observation selection, we will imagine, that would be, if supervolcano Тоба which has put mankind on a  destruction side the eruption, would not break off for 74.000 years, but would be thrown up each 10.000 years each time reducing number of people to several thousand. In such conditions, possibly, continuously developing and, eventually, the civilisation realising could not be generated, and, means, there would be nobody to investigate the question about antropic principle and global risks.
It is possible to draw a parallel between a situation of  destruction of all mankind and statistics of human death rate.
Middle age of any person will be equal approximately to half of full average age – under our table it a little less than 40 years. (The distant tail of the table in which there are long-livers, does not influence almost on a middle choice as there there are not enough people) For it expected duration of the rest of a life will make an order of 36 years.
Now we take set of all people, which adult enough to start to investigate a question about antropic principle, and we will choose from it any person. Most likely, it will be more senior 15 years. Middle age of people which are more senior then 15 is approximately 47 years, and expected duration of the rest of a life for them about 30 years. That is for 6 years less, than for the person in general. As all reading this article concern the second group the average population mean of the future life for them will be for 6 years less, than for people in general. 
This time shift is insignificant in the given example, but essentially depends on a parity of two parametres – time of intellectual maturing and average life expectancy which, generally speaking, are not connected. In other words, it is possible to imagine a certain community of people where for wisdom achievement it is necessary to live 100 years. Having reached 100 years, the person is set by a question, on how many years of life still he can count? If he cannot use an example of other people, he could assume, that its future time approximately equally last, and it has still, approximately 100 years. At the same time the table shows, that average probable duration of the rest of human life of centenary age is 2-3 years.
This time shift also is that shift which I mean under effect of observation selection with reference to natural catastrophes. 

In other words, the quantity of "wise men" increases by the end to the age table, and quantity of people with the big indicator of the expected rest of life - in the beginning. Having found out itself "wise man", the person is compelled to assume, that it, most likely, is more close by the end of the age table, instead of to the middle. 
Precisely same situation and with civilisations: expected duration of existence of the civilisation which have already opened to the mathematician, can be strong less than expected duration of existence of a civilisation in general. However it depends on the unknown to us of parametre of average periodicity of catastrophes. 
Here the following is important to tell: there is a basic difference between strictly periodic catastrophes and pseudo-periodic events. For example, equinoxes it is almost strict periodic events. If we did not know, what now day of year could tell, that average expectation of an equinox will make 365\2 = 183.5 days. However if we have learnt that there were no equinoxes for 50 days my estimation would reduced to 133.5 days.
On the other hand, if we observed radioactive atom with half-life period of 365 days the information that it has not spitted for 50 days, in any way would not change our expectation of term of its existence. 
From here it is visible that catastrophe with strict periodicity it is much more dangerous than catastrophes with casual periodicity because we know, what time we exist, and they not happened in the time interval from their last occurrence. 
Let's make the table of average periodicity of eruptions of supervolcano Тоба, and expected duration of existence of a civilisation, recognising that last catastrophic eruption of the supervolcano was 75000 years ago. We will consider three types of periodicity: strict, as for astronomical events, likelihood as for radioactive disintegration and mixed, as model for which we take data from the table of human death rate (tab. 1.) (These data then are resulted in such a manner that for every line table periodicity is equal to average life expectancy in 80 years, and value of "year" from here is deduced, and under the death rate table expected time of a life for this age is taken, and it is back converted numbers of a time scale of tab. 2.) 
In each column to the table those cells which give the most dangerous forecast are allocated bold:
	Periodicity of Eruptions, years:
	Periodicity type: strict, time before following eruption, years:
	Periodicity type:
Likelihood, time before following eruption, years:
	Periodicity type: mixed, similar to human ageing, years:

	10,000
	Right now
	10,000
	Right now (analogue of age of the person in 560 years, expected life expectancy – is less than year)

	50,000
	Right now
	50,000
	Nearby 1000 (analogue age of the person of 120 years, expected life expectancy – 2 years)

	75,000
	Right now
	75,000
	7000 (80 years, 8 years)

	100,000
	25,000
	100,000
	20 000 (60 years, 20 years)

	150,000
	75,000
	150,000
	80. 000 (40 years, 40 years)


In this table we can reject data of those cells which speak about immediate eruption now because it does not occur. And now we will choose those cells, which give the least terms to define the most dangerous scenarios. At once it is visible, that the smallest values longest appear in the third column of the table corresponding to mixed distribution, similar to human death rate. 
In other words, it can be formulated so: natural catastrophes with an inexact critical threshold are most dangerous. 
It is obvious that for different classes of natural catastrophes different kinds of distributions will be true, but for certain there will be such classes of catastrophes for which the most dangerous distributions are true. 

It is connected by that the intelligent life on the Earth is extremely an unusual occurrence in space, if to start with absence of its visible displays among stars (Fermi's paradox). And, possibly, for its occurrence extreme values of some parametres of stability were required. For example, the Sun rotates thus round the galaxy centre, that never gets to galactic branches. 
However extreme values of any parametres of stability are near to instability border. For example, if to take the oldest person in the country his life expectancy will be small. If to inflate a balloon till the greatest possible size it will not sustain any more following increment of the volume. 
Thus we can theoretically have two following situations:
1. Geological catastrophes occur very often but as the mankind could appeared only in the period of relative calm, we can observe only such casual calm.
1а) At least some of catastrophes have strictly periodic character. Then our calm is similar to a situation when at once several pendulums with different periods have deviated in one side. It is obvious that in this case very soon many of these pendulums will go to other side. It is the worst for us the scenario. It can look as sudden, inexplicable, simultaneous deterioration of all vital risk factors – connected with the Sun, volcanoes, meteorites. Moreover, probably, we already start to observe it – as those large catastrophes which would threaten mankind in an antiquity, like volcanic winter, now cannot result destruction of all mankind and consequently nothing prevents them to become observable.
1b) All catastrophes have casual character. In this case the end of calm period will be smoother. However, we can observe that some parameters have already started to deteriorate, but has not yet reached beyond the permissible boundaries - such as the Earth began an era of glaciation or what Sun's luminosity has increased.
1c) At least some catastrophes have periodicity with an inexact critical threshold. From them it is the most dangerous those in which relation we have already entered on time into area of a critical threshold. Such catastrophes are ready to burst in the near future. 
2. All geological catastrophes occur seldom enough that the effect of observation selection was not showed. 
It is thus important to notice that characteristic time of different classes of geological catastrophes variously as that depth from which they interrupt human development is various. For example, time between volcanic eruptions of class of Yellowstone which can lead to the volcanic winter ruining all mankind, makes about 600 000 years, but it threatens only to one species of primacies. 
Time between huge tsunami in Mediteterranian area can be about 10 000 years, but it threatens only continuity of written tradition at young cultures in this area.

And characteristic time of superflares for the Sun or collision with supercomets in hundreds kilometres of diameters which could destroy all life on the Earth, can be an order of billions years. 
Now it is interesting to ask a question, which geological catastrophes are periodic or quasi-periodic. At once we will notice that the situation is very typical, when gradual increase of some parametre (e.g. tensions in the earth curst) reaches some threshold value which "is smeared" on some interval. This situation combines qualities of strictly periodic and casual processes. Namely, if parametre increase strictly linearly, and the critical threshold is strictly defined, we have periodic process. 
1. Supervolcanoes. Periodicity of their eruptions is caused by physics of their work, in something similar for geyser work. Magma arrives on plum from a hot spot on border of the terrestrial core during many millions years more or less in regular intervals and collects in the huge chamber under a terrestrial surface. When pressure in the chamber exceeds a critical threshold, the chamber cover collapses and there is a huge eruption. After that are required hundred thousand years that the chamber will restored and it was again filled. Such processes name quasi-periodic.
2. Periodicity is peculiar to the processes occurring on the Sun. And also to movement of the Sun concerning the galactic plane.
3. Periodicity is peculiar to movement of celestial bodies, in particular, asteroids. And though passage of one asteroid near the Earth is casual, in some cases it can be shown. For example, if really exists hypothetical Nemesis – the Sun star-companion in a far orbit, - those its periodic rapprochements with the Sun can cause squall of loss of comets from Oorth cloud. 
4. Certain periodicity is inherent in earthquakes and is connected with course of accumulation of pressure in earth crust up to some threshold of operation. And though it is considered, that earthquakes in zones of subduction (immersing of plates one under another) have some limit on energy of an order of 10-11 magnitude points (an order 100 gygatonns of trotyl equivalent of energy), but there is marginal theory that more rare, but stronger events can occur in zones of spredding in the centre of oceans where plates are generated and disperse. Energy of rupture as we know on a balloon example, is much more then energy of deformation. Such ruptures can create tsunami of kilometre height which can already lead to loss of the continuity of the civilisation. 
5. Periodicity, probably, is inherent also in glacial ages.

6. Terrestrial atmosphere is in the metastable condition between full freezing as Mars and an irreversible greenhouse effect, as Venus. Some factors work that it will be thrown in a condition of Venus, and the worst scenario which names experts, demands only several hundreds of years of time. This scenario is connected by that water steam in itself is the most powerful greenhouse gas, the positive feedback therefore is possible: water heating at ocean – evaporation – greenhouse effect – still bigger heating. Fast rotation of the Earth, unlike slow Venus, does not allow to this effect to work in full force as on the night side water cools down. However Earth rotation is slowed down for the account of tidal action of the Moon with speed of an order of hour in day in several hundreds millions years. On it some more factors of warming are imposed: Allocation of carbonic gas at burning of fossil fuel by the man, decontamination of stocks of methane in the permafrost of Siberia, disintegration of gas hydrates at oceans and growth of luminosity of the Sun. Though the contribution of these factors is separately insignificant, together they can pass critical border of self-strengthening. 
7. Somewhat it is possible to carry to geological catastrophe and global nuclear war as concerning it the same likelihood laws operate. The first and unique nuclear war was in 1945 in Japan, since then it was not nuclear war for 63 years. This big term by itself inspires people to calm. However even nuclear war starts effect of observation selection – namely even if average periodicity of  destruction of the civilisation from nuclear war would be only 20 years we all the same would not notice it. However, if to apply methodology from Bostrom and Tegmark article «Doomsday catastrophe» with the account of that the given analysis could be made in any moment after comprehension of nuclear danger is how much improbable, and I made it after 63 years, - It follows, that it would be improbable to make it so late if the nuclear war happens often enough, that excludes frequency of war in 20 years with reliability of an order of 90 percent, and in 10 years – in 98 percent. But only under condition of that the probability of nuclear war is distributed in regular intervals, and this war means full destruction of people. That as a whole is not true. 
Accumulation of quantity of plutonium in the world and increase in quantity of nuclear powers can be compared to growth of pressure (as in earth crust before earthquake) and decrease in a critical threshold of operation. With the account of this decrease in stability it is possible to tell, that the worst estimation of periodicity of nuclear war at present time is not less than 5 years. Certainly, it does not mean, that it will not happen in next year. And it is much worse than a tentative estimation in 60 years with which we have begun. 
8. Probably, there is a certain periodic natural process which leads to extinctions of live beings of times in 26 or 65 million years (and also in 200 million years). The nature of this process, size of the period and its reality causes disputes in scientists. It was suspected convection in the solar core, Sun passage through the Galaxy sleeve, peaks of activity of a terrestrial core, a wave of fail of the comets, caused by flights of Nemesis or other reasons. For some reason does not cause surprise, that both terms have already approached, and, maybe, even are delayed.

Example simultaneous divergence of the vital parametres is human ageing if to consider it not as result of the genetic program of self-destruction, but as a result of natural selection during evolution of all bodies which time of service should be not less than some limit – but it is not obliged to exceed it. (It is exact also all details of the car Lada are selected so that their average service life was not less, let us assume, than 50 000 km of run, and for Mercedes – not less than 200 000 km.)
Another example of the effect of observation selection: each person was so lucky that exactly his spermatozoid - one of 100 billion - has impregnated egg. But from this does not follow, that he for certain will win at least 100 roubles in a roulette. That is today his "luck" has ended. In the same way our civilisation was so successful, that it managed to live 75 000 years without eruptions of supervolcanoes and other interrupting events. But further our "luck" guarantees nothing. And volcanoes, plus to that, all this time saved force.

Whether there are geological processes about which we know, what they can be close to catastrophic end?
1) Volcano Yellowstone. Three eruptions with two intervals between them approximately in 600 thousand and since then 600 thousand more has passed. So we can expect its explosion within the next 100 000 years. (Thus the given volcano does not threaten the present civilisation in that degree in which it threatened it a several hundreds years ago when the techniques was weaker.) But if its eruption "was as though delayed" by effect of observation selection (namely, in all alternative worlds where it would be cast out, the human civilisation would be generated much later – or would not arise at all) – that degree of its maturity, readiness for eruption, can be much bigger.
2) Process of the warming up of the sun. Not knowing about it, it would be possible to tell, that time the Sun shines billions years and it will shine billions years. But actually the Sun will burn the life on the Earth during the nearest 200 mln – 1 billion years. We already spoke about it. 
3) Process of change of magnetic poles of a planet which, probably, is more and more accelerated. There is an assumption that during the moment переполюсовки on the Earth the powerful stream of space radiation will fall. Such events already happened in the past (last time 700 000 years ago), but it is not known, what will be its consequences for the civilisation.
4) There is a hypothesis, that ozone layer destruction is connected with eruptions of hydrogen and other gases during process of decontamination of the Earth [Сывороткин, 2001]. Also that decontamination peaks occur cyclically and are connected with displacement of the firm terrestrial core in liquid which is in turn is caused, according to Syvorotkin, gravitational infringements of the terrestrial orbit because of close flights of heavenly bodies. 
5) Runaway greenhouse effect. The sun never before was so bright, and the earth did not rotate so slowly. Plus allocation of greenhouse gases, from the man, and from the nature.
6) The development of the technological civilization is possible only if the long power transmission networks, but such networks can be destroyed by intense outbreak of the Sun from the induced currents. Last super strong outbreak in 1859 resulted in sparking the then telegraph lines.
7) Coincident of several factors with different rates – for example – change of magnetic field of the Earth and change of activity of the Sun. 
The worst possible consequence of that antropic principle "protected" us so long, is that there can be an effect of "elastic band procrastination» - the longer it is delayed, the more strongly it then will knock. This effect took place concerning natural catastrophes in Yellowstone national park in the USA when there within many decades prevented forest fires naturally arising with certain periodicity. It has led to accumulation of the large quantity of the seasoned wood in the forests that has come to an end an enormous fire which could not be stopped and the damage from which exceeded repeatedly damage from usual fires. Also it is true and for earthquakes: the longer it was not in certain district, the большее pressure of a bark has collected. Also it is true for supervolcanoes - the longer magma in the chamber collected, the more it has collected. And if owing to certain casual circumstances a certain process very dangerous to the all Earth restrained and accumulated the force speed of its return deployment can be frightening. 
In other words, another factor that should be taken into account to assess the frequency of future catastrophes, is that for some systems, long-term stability is a harbinger of the shift to the catastrophic regime. For example, simply put, if the accumulation of stress in the Earth's crust when moving stoves, so the tension can be dropped in two modes: as part of weak earthquakes and a rare, but powerful. In this case a long period of absence of earthquakes is a harbinger of a strong earthquake in the future. If the emergence of humankind would depend on the absence of any earthquake, the human race would be more likely to arise during the period of calm - and thus, before the especially strong earthquake. For example, agriculture can develop only during the holocene with a relatively stable climate, rather than during the previous Young Drias with its climatic jumps. On the other hand, periods of glaciation contribute to the accumulation of methane which release can lead to the powerful greenhouse effect. 
Thus, if a certain system can be in two modes - with frequent and weak disasters or rare, but powerful, the civilization should more typically find themselves in the second case, at the end of the stability period.
Unexpected consequence of the reasonings on growing of the number of natural catastrophes in the future is that it allows illusive enough hope to make at last antropic principle forged – that is to verify its. 
It is important to pay attention and to the following: millions people were lost last century from various geological catastrophes, whereas from falling of meteorites and other space events – unit maximum. It means that the Earth which is at us underfoot, in millions times is more dangerous, than the sky over a head. And though generalisation of this supervision on threats to existence is not quite correct, nevertheless it forces to assume, that risk of  destruction of mankind from certain processes in the Earth is much above, than risk of extinction from space events. 
Extreme form of shown outlook would be that the world would have died immediately after would be open anthropic principle. And this may be so, if the wording of the doomsday argument of Leslie-Carter, where as a referent class serves all the people who know about the DA. And this set is very little. 
4. Infringement of stability of the natural systems which are on the verge of balance, in connection with human activity

The received result can seem insignificant – decrease in an expected ceiling of suitability of the Earth for the life from 5 billion years to approximately 100 million changes nothing for destinies of mankind as for 100 million years the mankind either will die out, or will find ways to resist to new appearing risks. Actually, as I try to show in the work «Structure of global catastrophe», chances of extinction of mankind in the XXI-st century are around 50 percent. Other researchers of global risks – M. Rees and N. Bostrom – adhere to the same point of view. 
However not all is so simple. If it is true, that we are in area of improbable decrease in frequency of natural catastrophes it is possible to assume, that many such catastrophes have already ripened. For example, in the magmatic chamber of a supervolcano the considerable quantity of magma has already accumulated. 
The concrete moment of eruption depends on set of random factors, however, the more eruption has ripened, the weaker external influence can start it. For example, simply speaking, if thickness of the cover of the magmatic chamber is 5 km, and pressure in the chamber is that, that is capable to destroy 4 900 metres of the cover, then drilling of a chink by depth of 100 metres will result in infringement of integrity of the magmatic chamber. 
Growth of the technological civilisation is accompanied by continuous growth of influences of the person on the nature. We change atmosphere structure, drill more and more deep chinks etc. Thus we assume, that lithosphere and atmosphere are in steady condition as they exist already billions years. However if we consider effects of observation selection we should admit, that they with considerable probability are in an unstable condition on the verge of catastrophic bifurcation and our influences can exceed a critical threshold which will result in their catastrophic changes.
From processes which most likely are on the verge of catastrophic change, it is necessary to note first of all global warming. We cannot estimate degree of instability of terrestrial atmosphere, proceeding from past records. And if this instability is great, even the slightest interventions of the man can start it. Last data show, that so it and is – namely allocation of methane on the flore of Arctic ocean that can lead to chain reaction of warming up of the Earth on Venusian scenario. (In Arctic regions the massed emissions of methane was recently found out. http://www.strf.ru/science.aspx? CatalogId=222&d_no=15599)

Secondly, itself terrestrial lithosphere can be unstable. For example, lithosphere of Venus, according to some information, was completely renewed half-billion years ago. Deep drilling and attempts to send a probe to the centre of the Earth can to lead to catastrophic decontamination of terrestrial bowels which, probably, for a long time already was overdue. It all the same as to touch by a needle excessively inflated balloon. Milan Circovic has paid attention to this risk in article: «Geo-engineering gone awry: the new solution of Fermi paradox».
Much more hypothetical is possibility of that influence of the man will result in destruction of any celestial bodies in Solar system. Among possible variants –  detonation of thermonuclear fuel (deiterium) in planets-giants, explosions of the ionised ice in their companions, infringement of the debugged balance of orbits of asteroids. I give the detailed review of these hypothetical scenarios in article «Giant planets ignition».http://www.scribd.com/doc/8299748/Giant-planets-ignition
Observation selection can lead to essential underestimation of the risks LHC, and also of other less famous experiments about which danger we cannot suspect at all.
5. The conclusion 
The conservative position from the point of view of safety is a consideration of the worst possible outcome. For us it would be that our civilisation exists in a calm interval between the several periodic processes menacing to its existence, thus the length of this calm is comparable to characteristic time of periodicity of these processes that means, that they have already started to come to the end. Among such processes are nuclear war, an irreversible greenhouse effect and supervolcanoes especially threaten, however can be and the processes absolutely unknown to us, which display has been incompatible with existence of observers earlier.
And though, according to the author, the effect of observation selection not so is terrible, as development of the biological weapon, distribution nuclear and an uncontrollable artificial intellect, it is impossible to dump that fact from the account, that it makes the amendment to any our calculations about the future. 
It would be desirable to finish the citation from N. Bostrom: «We shouldn’t be too quick to dismiss the existential risks that aren’t human-generated as insignificant, however. It’s true that our species has survived for a long time in spite of whatever such risks are present. But there may be an observation selection effect in play here. The question to ask is, on the theory that natural disasters sterilize Earth-like planets with a high frequency, what should we expect to observe? Clearly not that we are living on a sterilized planet. But maybe that we should be more primitive humans than we are? In order to answer this question, we need a solution to the problem of the reference class in observer selection theory [76]. Yet that is a part of the methodology that doesn’t yet exist. So at the moment we can state that the most serious existential risks are generated by advanced human civilization, but we base this assertion on direct considerations. Whether there is additional support for it based on indirect considerations is an open question». [Bostrom, Existential Risks, 2002]
Frightening acknowledgement of the hypothesis that we, most likely, live in the end of the period of stability of natural processes, is article «Cycles of a variety of the paleontologic rests» of R.Rod and R.Muller in Nature (Rohde Robert A. And Muller Richard A. Cycles in fossil diversity. NATURE, VOL 434, 10 MARCH 2005 http://muller.lbl.gov/papers/Rohde-Muller-Nature.pdf) about cycle detection вымираний live beings with the period 62 (+/-3 million years) – as from last extinction has passed just 65 million years. That is time of the next cyclic event of extinction is long time overdue. 
We will notice also, that if the offered hypothesis about the role of observation selection in underestimations of frequency of global catastrophes is true, it means, that intelligent life on the Earth is extremely unusual occurrence in the Universe, and we are alone in the observable Universe with high probability. In this case we cannot be afraid of extraterrestrial intrusion, and also we cannot do any conclusions about frequency of self-destruction of the advanced civilisations in connection with Fermi's paradox (space silence). As a result net the contribution of the stated hypothesis to our estimation of probability of the human survival can be positive!
R. Pozner in the book «Catastrophe. Risk and Response» results the following example which as it seems to me, confirms, that we live in the atypical islet of stability which are statistical anomaly in continuously varying world. «Optimists can specify that the climate of the Earth was rather invariable throughout last 10 000 years, and it inspires them hopes, that it further will be steady too. This optimism is not proved. The era of stability (named Holocen) is atypical in terrestrial history. The preceding period named  Younger Dryas was an epoch of sharp climatic changes which, happen they today, would have catastrophic consequences. This period has begun with falling of temperatures to level of glacialation, and has ended with sharp growth of temperatures on 8 degrees within a decade». 
As, possibly, successful development of agriculture demanded steady climate for agricultural civilisation, and then writen tradition could be generated only in atypically raised stability of the climate. 
At last, the certain number of natural catastrophes in precisely measured time intervals was necessary to destroy domination of one species and to give the chance to evolve freely for more progressive species. Probably, if the asteroid not hit the Earth, the dinosaurs would reign till now, and hominid would not exist. The intelligent life could not be generated in too stable conditions. It means, that at our world should have some level of catastrophes, and it is not known, how it will prove in the future. This idea is main in the article: M. Circovic “Evolutionary Catastrophes and the Goldilocks Problem”.
Appendix.  Density of observers in the Universe, frequency of catastrophes and antropic principle.

In this section I offer enough speculative and preliminary reasoning which does not change the basic conclusions of article, but however aspires to confirm them, having shown, that the theory of "the rare Earth” is true, and stars with civilizations on their planets in the visible Universe are extremely seldom, that in particular, can mean high level of catastrophes which is underestimated by us. 

The basic thought of this appendix is: if our Universe is extremely rare among all possible Universes, than also our planet is extremely rare among all planets in our Universe, and these sizes coincide one with another.

Researchers of antropic principle have found out that physical constants of our Universe are picked up in such manner that for this purpose it would be required 10 ** 500 attempts to casually create such Universe. With chances 10 ** 500 to 1 it means, that such quantity of the Universes with different properties exists actually (under Bayes theorem for two hypotheses). From this quantity only certain very small share of types of the Universes suits to occurrence of the intelligent life. We will designate X as a share of all suitable for life and intelligence of the Universes (equal, let us assume, 10 ** 50). We will consider as habutable all Universes in which exist intelligent beings, capable to ask the question about antropic principle (though here there is a number of the thin moments connected by what means "understanding"). 

Among all this set there are such Universes, which suit for occurrence of two (or more) essentially different kinds of life and intelligence, for example, based on carbon, and based on magnetic fields in crowns of stars. It is clear, that such "multivital" Universes demand much more thin selection of parametres (if at all are possible). Hence, the share of the multivital Universes is less than share of the Universes with one type of possible life approximately in as much time, in how many itself Х is less than number of all possible Universes. That is on several tens of orders of magnitude. From here we can conclude that any intelligent life in our Universe will begin with the live matter based on carbon, about probability 100 … 000 to 1. That is it is possible not to expect to meet intelligent stars, beings on fluorine etc.

The following question is more interesting. If to consider that each star is an attempt of creation of a planet with life, how many on the average unsuccessful attempts it is necessary on one successful, in other words, how often intelligent life could be met in our Universe? It is possible to assume, that among all 10 ** 500 Universes there are the Universes where each star has habitable planet, there are at what at each of 10 stars, from 100, from 10 ** 100 and so on. A question is where is more probable will found out himself an observer – in the Universe with the big density of observers or with small. Here we will use so called Self Sampling Assumption which means that an observer should count himself as random observer from the set of his referent class. (See more about it in works of Bostrom.) 
On the one hand, it seems reasonable to conclude that it is more probable to find myself in the Universe with the big density of observers: it is the same as I now find myself in a city, instead of on the North Pole. On the other hand, the share of the Universes with small density of observers can be much more, than the share of the Universes with high density of observers. 

Let's assume that each Universe is defined by 100 parametres, like mass of electron, quantity of dimensions etc. Then each Universe can be designated a point in phase space. Then we will receive area in which centre there are absolutely suitable for life Universes in which the density of observers is maximum, and along the edges are partially suitable in which observers arise only after the big number of attempts of internal character, in other words, only at small number of stars. 

Besides, there will be in this area two zones of the Universes – in that the number of stars is not enough, and in what it is great. It is possible to reject safely all those Universes in which the number of stars is not enough as they are blocked under the contribution by the Universes in which the number of stars is great. And it is valid, as in the Universe observed by us the number of stars can be beyond all bounds great for the process of cosmological inflations.

Now we will compare central in our phase space optimum area where all stars have planets with intelligence, and area of "almost suitable" Universes surrounding it. If to consider, that radius of area of optimum R, and areas of almost suitable Universes 2R the difference of their volumes will be 2 ** 100 times which is approximately equally 10 ** 30. (Because our fase space has 100 dimensions.)  In other words, number of the Universes in which planets with stars are scattered seldom, is much times more than numbers of the Universes with dense arrangement of planets with intelligence. (Precisely also it is possible to compare set of people with absolutely serviceable genom to set of people which in genes have some insignificant errors – the last will be much more though average life expectancy at people from it will be little bit less.)

So for the number of observers in area 2R would be more than in the field of R, it is necessary that observers there could be met more often, than at one of 10 ** 30 stars. On the contrary, 3R where observers meet much less often, than 1 to 10 ** 30 stars, it is possible to throw out area safely from consideration as there is the least share of observers. From here it is possible to draw a conclusion, that the intelligent life in our Universe arises, not less than at one of 10 ** 30 stars. This size much more than number of stars in the visible Universe, equal approximately 10 ** 23. But it is minimal level, not actual value. 
However the same size can be chosen and as the value of the expected density of civilisations if to consider a layer in spherical area of phase space of the Universes considered by us with the thickness corresponding to concentration of civilisations in 1 to 10е28-10е30. This layer will repeatedly surpass in quantity of civilisations both of internal area of sphere, and of external. 

Example: In the Sun centre its density is in 150 times more, than the average density of the Sun, however on the Sun centre is concentrated only 1 % of its weight. The most part of weight of the Sun is not in its centre, and not in its atmosphere, but in the middle layer. 

The second example: the man has arisen on the Earth not instantly, and by long selection from different forms. That I could write these lines, billions billion live beings should be eliminated. That is I am one of 10 ** 20 beings which did not become intelligent. Precisely as well the Sun is one on 10**20 to10**30 stars at which the intelligent life in this Universe has developed, and the others settle out. 

Conclusion: if our Universe is one 10 ** 500 possible, and is defined by 100 key parameters, it means, that in the Universe the number of attempts to create an intelligent life (that is the number of stars) has the same order of magnitude. Hence, in visible to us Universe no other civilisations is present. And if they also exists, they are based on the same fundamental principles.

Knowing average density of occurrence of the intelligent civilisations, estimated here in 1 on 10**25 = 2** 75 and age of the Universe (13 billions years) it is possible to estimate halving time of reduction of the stars suitable for appearance of the intelligent life. It would be about 200 million years. It means that terrestrial conditions will be good for life existence for about next 200 million years (this estimation coincides with minimum expected time of boiling of oceans by growing sun radiation). It means, that if we have a certain time interval (the same 200 million years), probability to appear in the end of it in thousand times more, than in the beginning. 

Reasonings of Bostrom and Tegmark that universal catastrophes are rare, are based on a premise that the Earth could arise much earlier. It is difficult to check, because we do not know all factors. But concerning probability of geological catastrophes there is similar question on, whether the life on the Earth could develop much faster? 

However these calculations are made in the assumption, that time of "maturing" from appearing of life before appearing of the intelligence, capable to understand antropic principle, is identical to all possible civilisations that is, of course, incorrect. More likely, this time is described by a certain curve in the form of a bell (normal distribution) concerning average time. The feature of that bell is that its edges decrease and increase extremely quickly. That means than in the edges of the bell doubling period (dx for which function doubles) quickly decreases. Namely, for normal distribution this size is proportional to 1/х. 

We can receive the general distribution for number of all suitable planets with intelligent life, if we will increase function of number of suitable stars exp (-x/0.1) (where x – time in billions years. And 0.1 – the hypothetical period of reduction of number of stars in е time). On function of normal distribution of time necessary for occurrence of a civilisation on absolutely steady planet. Exp (-(x-10) ** 2). (Here we any way took, that average time – 10 billion years) As both functions are exhibitors, we unite their degrees, and we receive new to an exhibitor with square-law degree, that is too normal distribution, but shifted to the left and reduced on height many times over, namely Exp (-(x-10) ** 2 - 10*х). A maximum of this function is at x=5. For the following billion years it falls in 2 times, and then faster. It means, that the account of distribution does not deduce us for limits of the estimation of time of the divergence that is more than hundred millions years. 

On the other hand, the divergence of parametres of an inhabitancy is a gradual process. And if we can already see now some signs of the beginning of this process it is still far before its end.
Further, we yet have not considered in our calculations the fact that the longer the stability period, the more strongly is the subsequent instability. For example, under Hooke law we know, that the force necessary for a stretching of a spring, grows linearly, and its energy – is proportional to a stretching square. And this energy will be allocated, if the spring tears. Hence, the period which was too quiet concerning natural catastrophes, can end with very big catastrophe. 

In history of the Earth we should allocate those periods when development occurred especially quickly, not allowing any delay are those periods when they could not occur slowly as differently it would be prevented by catastrophes. I see two such periods: an origin of life, and last 500 million years, from occurrence of multicellular animals and cambrian explosion. 
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