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Abstract. External factors for the nature systems dynamics and evolution include (but not restricted) exogenous (precipitation, air temperature, others) and (tectonics’ and erosion sedimentation deforms of Earth surface) – provide for Nature Systems Geodynamics. Actual Nature Systems (ANS) and their corresponding Virtual Nature Systems (VNS) are both under these pressures. Virtual Nature System is a changing copy of the changing Natural System. External factors change nature systems during the Time by influence of natural flows (of water, and earth energy). Objects are the ABS and the VNS in their Dynamics, by evaluation of spatial-temporal interactions and processes. Resulted is that properties of the VNS and ANS verify their belonging to the Open Non-Equilibrium Nature Systems (ONES). The Virtual System evaluates properties and complex of processes (oscillations, bifurcations, thresholds, floods, flash floods, water flows of changeable velocity, debris flows, snow falls, snow melting, snow avalanches, and others). The difference between ANS and VNS is measure for VNS exactness. Endogenous, exogenous, and humans’ factors continually evaluate VNS Geodynamics in similarity to ANS. The VNS provides decision of environmental problems and of disastrous events. The VNS evaluate most processes as in the Nature Systems. The VNS also offer continual multilayer mapping of the area. Coincidence of Virtual an Actual Nature proves the VNS accuracy. The VNS and ANS facilitate decisions of nature system’ threats (management, current prediction, and real-time response on events). The discussed is multi-purpose computer complex (VNS) for evaluation governing processes, for efficient management. Discussed objects for monitoring for Nature Systems are river basins and bordering seas (reservoirs) of any scale and of high spatial-temporal resolutions. Continual monitoring of Nature Systems by the VNS is major tool for the ANS management and for research Dissipative processes and structures in Nature Systems. 
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1. Introduction
Virtual Nature Systems show enable to make series of images for spatial-temporal dynamics of the Actual Nature systems (ANS), by repeating for working of governing factors of Nature Systems Geodynamics in the Nature [4-9].
The Virtual Nature System (VNS) repeats performance spatial-temporal dynamics of Real Nature Systems. All Nature Systems belong to the Open Non-Equilibrium Nature Systems (ONES) [1], which emerge and live under continual influence of external exogenous and endogenous factors, and continually exchange their self. Properties of the multi-dimension ONES are oscillations, thresholds, disasters, self-organization, system’s memory, and others. 

The VNS algorithm was worked out for making computer doubles for the Actual Nature Systems (ANS). Initial objects of the VNS are as follows: River Basins for any size and structure, Coastal Zones for nearby seas, Glaciers, Deserts, and others. Similarity of the VNS to ANS is in the similar environmental processes (water/sediment flows, soil erosion, abrasion, and others), repeating governing external (Meteorological) and Internal (Tectonics) drivers (influences, pressure, impacts), in their interaction. The similarity VNS and ANS is in that all processes in the VNS adjective to the ANS by spatial-temporal factors (precipitation, temperature, tectonics, and others). Surely, that the ANS contain more factors, then the VNS. The VNS is never completely adequate the ANS. Advantage of the VNS is in property to follow up for evaluation any compound external drivers. The scenarios have property to evaluate dynamics of the VNS under any external influences (including human activity). For the efficiency of scenarios, the VNS must be acceptable double of the ANS. It is distinguished by teaching, training, and validation. Below are discussed the VNS elaboration, validation, and experiences, be the VNS running for a variety of nature systems. The ANS and the VNS belong to the Open Non-Equilibrium Systems (ONES) [9, 12]. Below will be discussed following applications of the VNS: dynamics of river basins in scales from local to sub-continental, spreading of oil and wastes through river basin and through Coastal Zones. Discussed and modeled is view in Dissipative Structures as mechanics of Geodynamics in the ONES.  
2. Digital System Analysis 

Methods for the VNS elaboration include algorithms for water/mass/energy exchange inside the selected area and elaboration for structure of the automatics Digital System’s Analysis and it’ work (DSA) [5]. DSA for each step (because of the system changes, or can change too) works. The DSA automatically evaluates of water, mass, and energy exchanges between all elements of the 2D system. The basic element is a cell of the ‘mother’ Genetic Matrix. The DSA operates with a whole Matrix of variables and parameters [3-6]. Order of estimation for interactions between the Matrix cells depends on governing processes in the RNS.- River basin looks like a ‘tree’ of water streams. Therefore, the order for estimation should use order of water flows through a river net. The GM contains all information for an order for digital evaluation of flows between all cells, and contains all information in the changing Matrix. The multi-layer string uses procedure for scanning of separate layer – Elevation grid. Regular Self-building of the GM is the automatic Digital System’s Analysis, which contains systems’ memory.
This other algorithm is used in the ‘VNS - Coastal Zone’. The oblique scanning of the Matrix is determined by wind direction [3, 4]. The VNS evaluates abrasion/sedimentation processes and transport of bottom pollutions along bottom and coastline. The Genetic Matrix keeps all information on a system’s current state. Complete direct (for river basins) and oblique scanning (for Coastal Zones) are methods for the Digital System Analysis. Repeating of the DSA, with regular input for the new data, turns it in the VNS. The VNS offers estimation of ‘mutations’. Changes of systems structure are basic for the next step. Mutations describe evolution. Incessant external influences result in origin inside the VNS of oscillations and thresholds. The complex system joins River Basins with Coastal Zone, bordering by Coastline. Automatic selection for them provides interaction for the systems. The VNS skill is spreading of matter (water, pollution, oil through coastline. Automatic selection of a land and sea is provided. Complex VNS can operate in variety of a media. The VNS estimate all processes through any area. The governing processes are ‘loaders’ for others. Contamination transfer corresponds with estimation for their danger, and assessment for impacts on biota, fishing, and population. Others subsystems (groundwater, glaciers, deserts, and others) are foreseen (in the VNS).  
The problem for the grid based VNS is evaluation processes in various scale from local to sub-continental. The problem is to enlarge area and to keep acceptable spatial resolution, and to offer high speed regular evaluation of large areas. These are problems VNS for large basins (areas). This hard task requires quick estimation for large areas inside a single ‘mother’ Matrix which may be more then size of computer screen. The task to increase an area, and to keep high spatial resolution, and to keep high velocity for estimation of a large matrix is controversial, and is difficult. The acceptable (optimal) resolution is size of a cell not more than 10m, for ‘feeling’ geomorphologic and technical elements. For computing of a large area with acceptable step, the necessity is in powerful computers. The mapping of a large area should be done for selected part of yet computed area, in view to offer computer mapping. If to remember about computer mapping, then the VNS offers for simultaneous computer mapping for selected layers. By use fresh or real-time data the VNS becomes the Moving (Changing) Digital Earth (CDE) technology.

The CDE skill is evaluation disastrous processes in any part of any area even before their direct initiation and observing. This invaluable property appears due common delay of the ANS response on external influences. Because velocity for estimation for next system’s state exceed contemporary slow earth processes, then the VNS- CDE offer outstripping  evaluation and mapping of hazardous processes.  
High resolution and high frequency of computer mapping is necessary to supply real-time computer monitoring of an area by use remote sensing data. The ‘remote’ monitoring for any area, direct reforming of observed data to mapping of processes does not require for use of the data storage by the GIS,  because of the VNS offers functions of any GIS. The regular (each time step) or/and on demand mapping for assigned and user’ changed layer includes fast reforming of a grid to map in contours... Current grids of changing levels repair for each step, what decrease and even avoid necessity for data storage. Visualization of environmental processes is offered by computer mapping.
3. Virtual Nature System’s Validation 
      Virtual Nature Systems and simulation models belong to one family. Difference between them in those major drivers of the VNS is real data, which includes parameters and data. The data are observed records of processes: air temperature (data of meteor stations, which regularly measure air temperature, direction and power of winds, precipitation (snow and rains), and some additional parameter of these records, hydrological data, water discharge, water levels, ice cover, sow thickness, and others, in accordance to accepted standards, and water temperature. Temporal record must be continual with interval hour, 3-6 hours, and 24 hours. Any blanks in natural records must distort all periods.
The time of the record must provide acceptable statistic, and non changing technology of measures...
Validation for estimation debris-flows: The 1965-1966 years were used for the VNS calibration, and 1967-1983 - for validation by coincidence with observed data (Figure 3). The VNS reforms observed (with a daily step) external meteorology data to 2D water discharge. Comparison by statistic criteria for a single gauge post shows satisfactory results for discharge and floods estimation.

In the Caucasian basin, happened several debris flows for about 20 years), which coincided by dates with independently observed events. This experience is a foundation for consistency for two VNS (plain and mountainous basins). The conclusion is that for each task (basin) validation is required. In other VNS (small basins and large Rhine basin), accurate validation was inaccessible because deficiency of 2D grid data for: high-resolution elevation, meteorology (precipitation and air temperature, etc), hydrology records, and for tectonic deforms of earth surface). The data fill up layers of the Matrix of square cells. Size of a cell determines recognition of essential details. All numerical values (elevation, pollution, and all others) present a whole cell.  
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Figure 1. Satisfactory validation for the Virtual Nature System – River Basin, Where: Criterion of Nash (up) and Mistake in %%.

In the centre is 5 years period for The VNS calibration.
Satisfactory validation of Virtual Systems multiply exceeds properties of the real Systems in direct observing for system’s Geodynamics as by actual data, so by generation for a variety of scenarios (for Engineering, for Land use, Soil Erosion, Disasters, among others). For the two validated basins were computed many scenarios for flood mitigation by dam building, including cases for dam overfilling and its’ following failing. For the purpose for efficient imply the Changing Digital Earth technology (with real time input of data), the VNS must be installed multiply for systems of various scale and complexity. Firstly, the CDE is necessary to calibrate in several local and regional scale basins, by hydrology-meteorology records, and sources of remote sensing 2D data. Usual lack of the data may be temporary avoided by use single gauges for reforming of the data over grids with a high resolution, as it was done with satisfactory results (Figures 1, 10). The teaching is optimization of parameters so to avoid false alarms and missing of actual events [5]. Without verification, it distribution may be dangerous for people. Major conditions for the CDE efficiency are its providing by regular 2D data, continual correction for distributed parameters, for reliable multiple installation.
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Figure 2. Validation for the ‘VNS-Debris Flows’. !965-1966 years – Calibration, 1967-1983 – Validation. 
In the ONES peculiarity is that the VNS continually self-educated and become an information system for itself. It is due property of the VNS to remember own Past, including the history of external influences. Regret, that to ‘to read’ the history is extremely hard [7] due the non-completeness of existing VNS (current and principal) and due weakness of computers for this task.

The VNS includes high-resolution information about reasons exterior (precipitation, air temperature, and others) and interior Geodynamics (spatial deforming in the Earth core and in upper mantle, etc.). The CDE becomes continually working Time Machine for evaluation the nearest Past and the nearest Future, and their ‘view’ by high-resolution computer mapping. Evaluation for the further Future depends on external influences for the interval of prediction, and is restricted by 0.5 – one day (regional scale), and several weeks – for sub continental scale (Figure 10).
4. Dynamics of Dissipative Structures: Order out of Chaos.

Dissipative structures appear in non-equilibrium systems, which appear after even small external influences on any point of a system. Instead of returning to equilibrium, fluctuation occupies a whole system, become more and more non-equilibrium. Fluctuation increase and involve a whole system. The natural sample is river assign in mountains. Sharp slopes and sharp inclines of river bed increase fluctuation, what results in origin of thresholds along rivers.

In river basins appears wide and narrow parts, Narrow part has strong thresholds, increasing of water velocity, and erosion. In wide parts valley bed becomes wide. There observed string local sedimentation. These parts displace along river with own sediments, which is removed downstream. These parts depends not only on own dynamics, but of external pressure ay local tectonics, which increases large scale oscillations in scale of valleys parts.
It is seen by modeling of ’Statistic Valley’ (Figure 4), and measured real terrace complex (Figure 2) formerly had by explanations - lithology or local tectonics. This usually causes constrains with geologists and geomorphologists. In that time theory for Non-Equilibrium systems was not exist [1]. Now this is explained by direct computer expiries with evaluation of water-sediments flows, with widening and narrowing’s of rivers in mountains.

In non equilibrium systems appear new type of organization- Dissipative structures (DS). By I. Prigogine [1], the DS is new dynamics, which lead to new dynamic states and processes, titled by I. Prigogine as dissipative structure, but not only in micro-scales, but in scales of meters, hundreds of meters and more. Examples in geomorphology are multiply observed in field periglacial forms on slopes in mountains (in Chycotka, Ural, Kolyma basin, where frozen processes are usual (stone rings, polygons in northern tundra takes on thousand of kilometers.
Polygonal relief was observed in ‘deadly swamps’ of Amgun basin between Evoron and Chucchagir lakes, with a size about 10 m, an in tundra ,  in local scales for interaction with climatic oscillations of frozen soil with melting of outer layers of earth. Another similar dissipative structure is widespread in mount of southern Siberia, almost elsewhere. It is titled as scales n
’Kurums’ consist of stones cover. Size of stones; depend on their resistance, on other properties of rocks. The kurums are titled as ‘Stone River’ and even’ Stone seas', which cover slopes in Baikal regions, in south Jakutia (basin or Aldan River, where they cover kilometers). In the Hibine Mountains they cover whole mountains. Mechanics of the origin is connected with frozen grunt, and partially melting-freezing water between stones on a small depth. Was described also form of kurum' structures titles as ‘Stone Flowers’. The micro-relief in frozen soils is most widespread form in North Coast of all seas of the North Ocean. In areas of sedimentation large forms are Ice wedges (until 100 meters of depth), and other.
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It made opinion, that the DS in none-equilibrium system on the Earth must be seen, and must by widely distributed and even well known by humanity, as a place of life. Those are river valleys, river basins, with a complex structure, and well known by geomorphologists, to which the author belongs. From this new point of view on earth relief appears a task to find and describes Geomorphic Dissipative Structures (DS).
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Figure 3. Dynamics of Dissipative Structures in river nets upstream marks it evolution for debris flows tracks (Right-Black).
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Figure 4. Displace of a river net upstream with fixing of it on earth surface, by Dynamics of Dissipative Structures.
Figure 5. Computed Actual Debris Flows (by the initial DOS version of the VNS). 
Dissipative Structures’ (Figure 3) self-organization of the DS to River nets (Figure 4), and to Debris flows (Figure 5).  
The first obvious idea is that all mountainous relief is forming by regional scale Dissipative Structures. The first problem is to prove it. The first task is new type of dissipative structure. Origin of river nets on watersheds. First several images (Figures 1, 2, 3) show spreading water in both sides of a hill, until water flows away. The process is multi velocity flow with turbulence. During the process appeared track of former flows, track of debris flows. The DS has two layers. Time for existence of tracks is unknown and requires detailed analysis.  
Structure of initial streams keeps a memory of Dissipative Structures. The streams live more time, then stochastic dissipative dynamic structure. It is meaning factor for evolution of relief, of river net.
The third task is following downstream a basin. Information Loss in Geodynamics and GeoInformatics is major property for Geodynamics. It prevents both forecasting and restore by ILL to back and to future unexpected impacts (‘asteroids’, comets’). The ILL is the Major obstacle fir the Geoinformatics of Nature Systems. Future and the Past are almost closed for as by the temporal barrier. Methods for extrapolation of observed record are non efficient because of statistic analysis appears almost ‘white noise’, because coefficients of autocorrelation does not exceed 0.1-0.2, so as non-meaning spectral analysis. 

Use of multiply more long natural records does not provide forecasting, because of these are under the ILL, which distort the record (those are nonlinearly blanked in the Past. Bu the same reason it is impossible to evaluate future external influences (by back extrapolations). It proves impossible to take into account physical mechanisms (drivers of nature systems) which are yet unknown, and even for spatial temporal regime of known drivers (tectonic deforms of earth surface would be able to know more.
All this restricts (limits) duration of view ahead and Back. The search of hidden systems driver, and past/future impacts (asteroids, and so on) make decision impossible, until more understanding. Therefore, temporal border of the Geoinformatics are not more than destination time for far influences to any point (area) of the earth. This in invaluable knowledge, because of gives chances for urgent response on impending disaster, of for running away, or on nearest mount.  
Objects of the exploration are Natural Systems (river basins, coastal zones of seas, rivers, et. al.) and their common and disastrous processes (water flows, floods, flash floods, and debris flows).
The next is waterfall, but it appears by tectonic distorts. Nature systems change under external drivers and by own drivers (energy of water flows). Their non-linear geodynamics are described by the GeoInformatics of nature systems and processes (in 2D coordinates and in the time, and for selected layers) Tools for GI are Virtual Nature Systems (VNS), and the Future technology of the Moving (Changing) Digital Earth. They spread, evolve, and change their forms, boundaries, topology, and others. Natural systems are background for human’s life and activity (building, bridges, roads, and so on) properties. These systems and objects usually do not change independently, but even by humans’ influences, and VNS - CDE evaluate and mapping the Geodynamics of actual systems. Virtual Systems are in principle non-comprehensive; because of they never take into account all factors of Actual Systems’ Geodynamics. The exactness of the VNS is proved by satisfactory validation even by use only one-two records of data over an area. It provides satisfactory level for at last one-step estimation the future.
The duration for the “view of the Future by enliven mapping” depends on external future influences on the ANS inside a time of prediction. Strong Past influences makes available to evaluate the Future of an Actual system for a more time steps (floods in large rivers). However, during the destination time from upstream to vulnerable cities downstream is under influence of a weather which enables to enlarge floods in delta due strong rains. Otherwise, droughts for this time (weeks) and high air temperature in basins of tributaries enlarge evaporation and decreasing of floods. This effect was received by scenarios, and it explains indeterminism and non-predictability of the future for a long time ahead. Scenarios of smooth tectonic deforming of a basin lead to essential change for pattern of erosion/sedimentation. It is because large rivers are strongly sensitive even to small deforming of riverbed incline. Complexity for spatial-temporal pattern of external influences make a task for evaluation of river basin non-reliable for calculation, Instead of not a problem for the VNS to calculate processes on contemporary small time ahead with satisfactory exactness.

The property of the VNS and the ANS is automatic evaluation and self-regulation of flow velocity from zero (in reservoirs) to disastrous (in debris flows). The advantage of the VNS over the Actual Systems is in their ability to estimate future processes with acceptable exactness. It is vital for recognition for non-expected surprises in engineering, land-use, human impacts, and many others activities. It makes possible even automatic decisions and response by the CDE. Belonging of Natural Systems and their computer virtual doubles to the Open Non-Equilibrium systems provide properties of their memory. The ONES remembers all own Past, and all history of external influences. However, this memory is hidden from a view and is used by the Systems for own behavior. One way to extract this memory seems in systematic moving ahead to the Past, and turn back in the Future for regular compare for estimated and actual Past [11]. Evaluation the Future requires validation by records, and systematic Water Discharge, among others compare of evaluated and actual Future (by wait a little) and by continual improving of the VNS technology.
This is a task of extreme complexity, especially in the large Matrix, and by multiple factors (drivers). Due the ONES properties, to view the Future is non-symmetry to view the Past. For the first aim is necessary knowledge of older (ancient) reasons (knowledge for spatial-temporal processes mechanics for storms and earthquakes). The Information Loss Law [9] explains mechanics for destroy protocols of the Past (sediments of any kind) by their own dynamics of Nature Systems. Otherwise, the necessary information (records) is distributed (dissipated) through complete multi-dimension Nature system. GeoInformatics of Nature Systems’ Geodynamics has primary condition for safety Past, and task for restoration the Past by ‘step-by-step Moving Back’ along the phase trajectory [8]. The opposite task for evaluation the Future needs observing ‘in former Time’ drivers (deforming of the Mantle surface and of Earth Crust, moving of tectonic blocks, et al.) for evaluation of future earthquakes, atmospheric processes, and for following estimation response of the Earth surface. Knowledge for moving and mapping of cyclones will offer mapping of meteorological factors. Both tasks now seem as fantastic, but it may enlarge temporal interval between pressure and response, and destination time for cities, as increasing time to view the Future. Properties and limits of system’s memory depend on point of view (initial presentation of a system) and of applied models. The initial object was modeling of terrace ranks and layers of sediments for the purpose to assess lost information, what was resulted in empirical Information Loss Law (ILL), both theoretic and empiric. The ILL was based on field observations. The usage of natural records leads to distort of a real history, to illusion (false impression) of trends. It is important as for reconstructions of the Past, and for extrapolations of nature records. It seems as the restriction on prediction of future catastrophes. The ONES has ability to remember the Past of own dynamics and evolution. All the ONES memory is dissipated over a whole Dissipative Structure [1] and in principle might be restored only by the initial Virtual Nature Systems. The restoration of a system’s Past must include restoration of all former external influences. Restoration of the Past is a task to the Future (Figure 4), because of necessity to restore all (major) external drivers. The single way is to follow the System’s phase trajectory, by take into account all governing influences. 
Properties and limits of system’s memory depend on point of view (initial presentation of a system) and of applied models. The initial object was modeling of terrace ranks and layers of sediments for the purpose to assess lost information, what was resulted in empirical Information Loss Law (ILL), both theoretic and empiric. The ILL was based on field observations. The usage of natural records leads to distort of a real history, to illusion (false impression) of trends. It is important as for reconstructions of the Past, and for extrapolations of nature records. It seems as the restriction on prediction of future catastrophes. The ONES has ability to remember the Past of own dynamics and evolution. All the ONES memory is dissipated over a whole Dissipative Structure [1] and in principle might be restored only by the initial Virtual Nature Systems. The restoration of a system’s Past must include restoration of all former external influences. Restoration of the Past is the key task to the Future (Figure 4).
Properties of water-sediment-energy exchange and flows are generation of oscillations, thresholds, self-organization for spatial-temporal structures (river net, river basins, and others), due belonging to the ONES [8, 11]. The VNS continually evaluates impending hazardous processes in the Actual Systems. The VNS demonstrates possessions for evaluation the nearest future of an area (inside duration of records). Therefore, the VNS seems be useful in small basins, which are less sensitive to local influence. The VNS is necessary for multiple scenarios of management of nature systems by controversial conditions. 

Virtual Nature systems are determined as selected units. The objective of the system modeling is estimation of governing processes inside a system in well similarity with the processes in real systems. Each type of a system has some own governing processes, which affords it dynamics and evolution. Among many systems on the Earth, the next two systems seem to be the most important for a people. Those are River Basins and Coastal Zones. A coastal zone is not selected from open sea, and from both sides, as nature complexes with specific groups of processes. It seems, that computer modeling of a nature system requires for understanding and even feeling of the system in process. The method of modeling is relevant for it. 
All virtual systems operate with multi-layer grid, which is changing in time. This includes about 12-20 and more layers of variables and parameters. The necessary external variables are data as follows: precipitation grid, grid of air temperature, grid of tectonic deformations, water/snow content distribution. The obligatory parameters are also soil/rock properties, elevation, infiltration, evaporation, aquifer surface, and bed, among others. The advanced tasks will require additional layers. Grid resolution depends on the used platform. The OS Windows’ based grid must be with a required spatial resolution. For the basic elevation layer the resolution should offer to feel small elements of a relief (slope, sharp, river bed, terraces, and others). Here are serious problem for operation with large areas with necessary resolution. By experience, the fit resolution is expected between 10 m (for objects of local scale) and no more than 100 m for regional and fluvial scales. The high resolution ‘barrier’ requires for large computer memory and high-speed computing. This barrier restricts wide applying of DOS based models. The tasks are estimation of flows through a System (water, sediment, energy, pollution, snow/ice, and currents). The required is to calculate flows in time. For each time step must be calculated interactions between all neighbor cells over the Matrix. Regular estimation of interactions in a system describes spatial-temporal structures of flows alike real prototypes. The order of operation depends on system’s drivers. In land systems, the drivers are precipitation and air temperature, which cause flows through a system and cause corresponding water related processes. In sea systems, the major drivers are wind/wave energy and currents. In the systems the main goal are to estimate affects of flows (wind/wave, currents, water) over bottom dynamics. 

The method is the Genetic Matrixes (GM) [3-6]. The GM method is used in similarity to genotype-phenotype phases of organisms, with a size 540x540 and resolution 10m. In this sense, a river basin is self-reproduced and living system. For that reason, was worked out and multiply applied method of estimation of flows inside any basin. This method is realized in time by repeated scanning of multi-layer grids with estimation of all interactions and exchanges between layers and between multi-layer neighbor cells. In spite of its simplicity, it is efficient for estimation of river net inside a basin. All properties of the ONES are real in the GM method (thresholds and non-stabilities). The GM is most effective in description of compound systems.

The VNS was applied for evaluation of system’s response on simultaneous forcing of a climate and tectonics factors. More, in spite of that numerical experiment were done on ‘stone age’ computers the satisfactory attempt was done to estimate previous (‘Ahead to the Past’) state of a system [11]. The knowledge of system’s history seems to be essential for long time forecasting by estimation of trends. Belonging of nature systems to the ONES, leads to that a phase trajectory of a nature system never converges [1]. Using of multi-parameter optimization method makes a hope to move back in the Past, a hope to ‘see’ the Past through a computer’s screen. It is a single way, which provides validation of any Palaeo-geography reconstructions of nature systems. Step by step return of the Past includes restoration of all external (climatic and tectonics) influences. The satisfactory numerical experiment on simplified artificial example [5-7] was multiply repeated on the base of powerful computers and on complete models of real systems. Moving ‘Ahead to the Past’ along system’s phase trajectory provides single restoration of history. Here is a risk to jump over to bordering phase trajectory. It demands for more knowledge of the phase space structure. The depth to move back in past depends on model adequacy. The moving ahead to the Future (from the Present) depends on knowledge of future external factor. The methods of Genetic String (GS) and Genetic Matrixes (GM) use only empirical equations. The volume of calculation is enormous, and non-linearly enlarges for large areas. 
A river basin is the most widespread nature system on the Land. The prediction and management of water related disasters are among majors. The models of river basins are widespread too. But models of a river basin as of acting nature system (ONES) are almost absent. Models of river basins as the ONES are required. 
The RIDEC have dissimilar processes in separate VNS, but joins them by that flows through the Coast Line cause these active interaction. Governing processes in the VNS - River Basin are water flows and water related processes. Governing processes in the VNS Coastal zone are under influence of wind-wave energy and currents, causing bottom and coastal abrasion and sedimentation. The Virtual System RIDEC responds also on any sea level’ oscillations and trends, on external impacts in any separate system in any spatial-temporal combinations. All the VNS generate own Geodynamics. But complex VNS is widening its properties by correlations sedimentation and erosion, what resulted in satisfactory decisions for a practice (submarine agriculture, pollution spread over a sea, land, river net, beach abrasion, basins engineering, and others). Resulted is that: 

Dissipation of flows during flooding facilitates displace of stream to any side. It provides choice of origin or removing of former river bed’ level.
Origin of erosion niches (made by dissipative processes) offers stability for river nets, and influence on following storm water concentration. It is mechanics for Order of Chaos.
The experience and observation of terrace ranks safety is foundation for Information Loss Law [11].
5. Information Loss Law in Nature Systems 

Distance between levels nonlinearly increases with a height above bed. In makes conclusion then Deeping of river decreases during the time. Reason of it is connected to shortening of climatic cycles, or with other periodical process, of climate of tectonic reasons. View and interpretation for terrace rank (natural record for research history, among others). Statistic proves sensitivity for records to research history. Natural blanks make false trends by nonlinear blanking

Distribution of terraces on height above a river' bed is non linear increasing of interval between levels up to slopes.

Number of terrace on left and right boards may be different, so as their heights. It is connected with Process River meandering during time for cutting stopped by various external reasons. In some cases terraces on left and right board has equal height,
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Objects for research properties for the Information Loss Law are complexes of river terraces on valley boards, which are parts of former valleys beds. Cross sections of river valley keep usually several terraces. Properties of terrace complex are seen below:

Figure 6. Simulation for a whole terrace complex in the ‘Statistic Valley’ under spatial-temporal pressure of several factors. On the right side: distribution for terraces at a height above a river bed.
Thickness of alluvium on terrace varies from ‘normal’ to very big. It is connected with explanation of the process as change of sedimentation on erosion by climatic or tectonic reasons. 
Fragmentary terraces prevent recognition of tectonics distorts by their connection along a valley. For the purpose is increase establish terrace age.  It may be done by founded biota, tracks of climate by vegetation, absolute dating=, which is more valid for the age no more 20000-40000 years ago, or by other radio-nuclides methods. The methods for absolute dating seem be decision, 
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But it has a problem in that fragment of the past are destroyed by younger processes, or mixed by the same factors (water, wind). Simple correlation on height is not satisfactory. Tectonic deforms and dynamics of terrace height increases missing correlation.

Figure 7. Measured terrace complex in the Chilik River (Eastern Kazakhstan). Most of levels are fragmentary.

Dating of terrace by biology and fauna is prevented by absence of data, time, and others for dating each level, especially in field conditions. Exactness is not provided by mixing of source material, and by non exactness of ‘reapers (exactness of biota)’. Important factor for missing determine of terrace age depends on established on conferences of stratitgraphy of sediments. Illusion of knowledge really is source of missing. The illusion is results on connection of fragments by height. Measured terrace complex in the Chilik River (Eastern Kazakhstan). Most of levels are fragmentary, with exception of flood plain (area of active water flows).

           By these reasons terrace complex, which usually contents of many cross sections, reflects not fact, but on former stratigraphy. Recognize nature or terraces deforming is difficult in condition of their mixing (climatic, tectonic, or dynamics). Therefore, necessary explanation of terrace raw and terrace complex to be acceptable. Exist two basin explanation of Terrace rank and terrace complex. These use experience for several years in measures or terrace levels and complexes in bid regions of Southern Siberia and Far East. Own experience results on choosing from antagonistic concepts (Figures 5, 6, 7). It is necessary for research Time to the Past (restoration), and to the Future (forecasting).

 Analysis of numerous data resulted in acceptation for hypothesis of numerous terraces, but not only usual 2-5 levels. This explains all above discussed properties of terrace complexes, and it is foundation for the Information Loss law in terraces and sediments (being genetically connected with erosion with sedimentation, divided by time and space). 
Foundation for this choice is belonging of erosion-sedimentation processes, to the ONES. Hypothesis of multiple oscillations is supported by properties of the ONES, and by experience on VNS on turbulent flows as a source for evolution to river net. Last is that precipitation regime (water flows and their statistic analysis) belongs to stochastic processed by type of ‘white noise’. The temporal barrier exists, and it is the Information Loss Law [10]. It not sharp, but it impossible to jump over. Concepts of spatial-temporal blanking do not contradict to properties of the ONES Geodynamics.   
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 Figure 8. Empiric Information Loss Law. 0- Current time. Future impact may be unknown.
Dynamics of the Nature System makes Order of Chaos, as process of adaptation to external impacts. The VNS explains it by experience on watershed. From chaotic external influences of various kind    (spatial precipitation, changeable fluctuations of velocity, Stochastic view of debris flows, we receive modern picture of an area (stabile river net, structure of river valleys and their similarity each other. Processes are Chaos, influences are CHAOS. Variety of spatial temporal Chaos resulted in process Geodynamics out of CHAOS! There is single way for Geoiformatics – It is continual short time permanent prognosis.
Geodynamics of Nature Systems is Geodynamic through wild dance of stochastic oscillations; it is really ‘Order of Chaos’. Low exactness of Natural records do not proves older concept. Who is true?
The ONES has a property to remember own memory (of current system states). During external impacts VNS changes own structure by evolution. This looks liked an origin for Non Organic Life. In any case for condition to it dynamics and evolution Initial stochastic picture continually forms flows, which are fixed and make relief. It is Order out of CHAOS. Chaotic influences turn into map of processes, as result of multiple adaptations of flows and fixing of new quasi stationary structures (river basins).

River basin is multiply self-organized by stochastically influence. Chaotic Influence results in Structure, which make be changed by more powerful impacts! It is similar to origin of life in coastal zones and on the Earth (in Rivers). It is property of the Earth, but not of external cosmic sources and ‘visitors’. Stochastic Rains and storms made it! Area must be deformed by initial stochastic inclines. Storm on watershed determines order, structure of downstream flows. This structure may interact and form new structures for new structures. Governing factor is stochastic flow where initial structures are fixed by rivers. Active factor is river (stream) flow, which skills to cut out bed (erosion). New product of erosion becomes other factor, which makes alluvial sediments. These sediment’ ‘jams’ move downstream and may cause local flooding. Rivers and river nets are amazing samples of dissipation processes.

The outlet is that Dissipative Structures and Dissipative Processes are widespread and Multi Scale Open Non Equilibrium Systems on the Globe. By I. Prigogine [1], dissipative structure is a new type of organization for non-equilibrium system,

Information Loss Law is unique. It determines major properties of the Nature Systems. The governing problems of Nature systems now make objectives for forecasting (prognosis of the Future), and restoration the Past is multiply hard for decisions. Geodynamics (Dynamics and Evolution) of Nature Systems are usually ‘play’ on the single field. It directly leads to destroy for the Past of the area. By other words, the memory is dissipated over area. Therefore, tracks of the past absent. Therefore, all natural records and their trends are distorted. Memory does not losses, but it became hidden or displaced out the area. Prognosis is yet more difficult by absence for tracks of the Future. The most widespread method in the ONES is to use statistics (which is near the ‘white noise’, because of action for many factors in Nature systems). Use of the VNS and CDE helps to recognize impending disasters. But the Far Future now is hidden for us. The CDE uses observed processes and know some system’s drivers. However, drivers of tectonics processes are not known for use over areas. Other external impacts are not known or non predicable (meteors, comets, and asteroids). Humanity is not ready to prevent these events (even yet recognized). The Far future stays non-determined (even threats are known). Recognition of future threats, events, disasters in Active non-Equilibrium Nature Systems is possible only by knowledge all Systems Drivers. But these drivers are always non-predicable (climatic, tectonics, and others, and even unknown). Single positive result may be for the validated VNS, and only on very short time ahead. Possible is use real-time data, and tracks for past events. 
7. Virtual Nature Systems: Enliven Portraits of Real Nature Systems.

During the long time were worked out and experienced many Virtual Nature Systems (VNS) for initial Actual Nature Systems (ANS). The VNS family evaluates processes in various environments (land, groundwater, coastal zone, sea, glaciers, deserts, and others). Usually the goal is a River Basin, but then VNS included any compound of river basins and a Coastal Zone for nearby sea/reservoir. Compound VNS evaluates interactions VNS between nature systems with other processes (for example, between land and sea). Experience on the elaboration of VNS for concrete area uses long time Geography, Geology, and Geomorphology experience. The researcher extracts major processes to be included in the VNS, and takes in mind non-restricted quantity of unexpected factors. The main effect was in that river basin’ delay on external powers exists both by in the VNS and ANS.
During the long time were worked out and experienced many Virtual Nature Systems (VNS) for initial Actual Nature Systems (ANS). The VNS family evaluates processes in various environments (land, groundwater, coastal zone, sea, glaciers, deserts, and others). Usually the goal is a River Basin, but then VNS included any compound of river basins and a Coastal Zone for nearby sea/reservoir. Compound VNS evaluates interactions VNS between nature systems with other processes (for example, between a land and sea).
 Experience on the elaboration of VNS for concrete area uses long time Geography, Geology, and Geomorphology experience. The researcher extracts major processes to be included in the VNS, and takes in mind non-restricted quantity of insufficient factors. The main effect was in that river basin’ delay on external powers exists both in the VNS and ANS.

The Debris flow is hazardous process in the VNS. It appears in a basin as following to dynamics of Dissipative Structures. When flows concentrated in river bed with an incline, they multiply increase own velocity, and sediment transport capacity. These enable to cross over many cells during a single time step. This is complex process, which is non stationary, and depends on bed incline and on enlarging energy downstream. The Debris Flows are factors of Geodynamics. There is not sharp distorting. Velocity and power of flows increases non-linearly. The tracks of debris flow on watershed appeared even on watersheds under area of Dissipative Processes (Figure 7). This process, similar to debris flows, was observed even in Russian plain areas during active spring snow melting, and was observed also in plain area during strong storms. Short time storms were resulted in origin of deep ravine. Similar high velocity flows happen in rivers basins as flash floods. Debris flows grow during dissipative processes in water flows, and resulted in tracks on earth surface. Then tracks of debris flows continue erosion forever. The debris lows becomes powerful processes on slopes, and repeat again and again, as a governing factor of linear erosion.
The method is applying for presentation of processes and current ANS states by continual or regular automatic mapping of an area. Any area is shown in contours with a high spatial resolution. This mapping in contours is provided by fast raster-vector reforming for convenience of analysis. Changes for maps corresponds changes in actual system and describes dynamics of a system. The VNS provides changing of counters, and even offer appearance, changing, and defeat of spatial objects. Contours of Snow area intercept contours of elevation, and demonstrate compound response of the Nature Systems on external pressure and impacts. It is filling up of reservoirs with mapping water depth, and for other processes (Evaporation, Rainfalls, Infiltration, Withdrawing, Water exchange with Groundwater, et. al.).

The all existing VNS are portrait models, being worked out for Actual Nature Systems. The VNS includes action for governing factors, by Actual Systems research. 
A number of Virtual Nature Systems - River Basins (VNS-RB) were worked out for the scales from local (Small tributary of the Moscow River), for regional scale (Upstream of the Moscow River), and for sub-continental (the Rhine Basin, Figure 10). River Basin is always under continual pressure and impacts of long- and short-term external influence by the Meteorology and Geophysics. The VNS reforms external power to water/mass/energy flows due exchanges between all neighbor cells of the multi-layer Matrix. The multiply repeated interaction during the time results in environmental flows through a system. The continual and changeable external influences provide non-stabilities in the both actual and virtual systems because of their belonging to the Open Non-Equilibrium Systems, and because of their property for self-organization and evolution by the stochastic Morphodynamics. Non-stable flows of streams and sediments outcome in meandering, branches, cones, but in a stable river nets. The Multi-layer Matrix includes 15-20 layers of variables and parameters being as follows: elevation, soil/rock resistance, pollution, surface water, underground water, infiltration, evaporation, and others, on necessity. The high spatial resolution of the Matrix is wanted due the strong necessity to recognize major geomorphology elements of a relief. By presence records of precipitation and air temperature, of high resolution elevation grids and of other relevant information the dynamics of a river basin was computed with a satisfactory spatial-temporal exactness. The major advantage of the VNS is its ability to estimate hazardous and catastrophic processes even before their initiation in actual nature systems, because of nature systems always delay on exterior influences. For the efficient use of this effect it is necessary to join three following conditions: a) the VNS and its property for efficient quick Digital System Analysis; b) the incessant input of meteorology and other necessary 2D data by Spatial and Earth observation; c) the quick reforming of the data to recognize and to follow up environmental flows through river basins of any scale and complexity. The influence of the three component turns the Virtual Systems into the Information Time Machine, being titled as the Changing Digital Earth with a proficiency for outstripping monitoring of common and disastrous processes by usage for own energetic resources (volume and distribution of a free water in the area), and without use of meteorological and geophysics prognoses, and without of statistic extrapolation of most nature processes (which are almost a ‘white noise’). The outstripping time changes from a few hours (debris flows) to some weeks (floods in large rivers). The VNS is invaluable for remote monitoring for all dams in a basin(s). 
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Figure 9. Complex Virtual Nature System for the Estuary. Left: Pollution spreading throughout the basin (by water flows); Right: processes over complex area of Land and Coastal zone:  Erosion, Abrasion, and Sedimentation processes.

The VNS coincides with independently observed hydrology data. The VNS calculates processes of floods and debris flows. The method of continual repeated recurrent estimation of all flow through the VNS. It was worked out as the Method of the Genetic String Coding (GSC), and the Genetic Matrixes (GM) [3-7]. The GSC for each time step writes the VNS/CDE in the Multi-Layer String. Otherwise, The GM uses scanning of the Matrix and provides the VNS Morphodynamics and evolution by the Matrix’ memory (by the Matrix current state). The CDE provides high-regularity computer mapping (in contours) of the chosen layers with a smooth replacement of previous map by current map. The skill for the estimation of the nearest time step only from the Past (without any prognosis) data depends on value of the system’s active energy (free water, tectonics energy). The exactness of the view is provided only for the nearest time steps. Further steps this continually becomes more ‘foggy’ due temporal of principal unknown future external influences. The similar outstripping effect exists after the external shocks (earthquakes), what sharply activate flows, and debris-flows because of spatial and linear destruction of a rock resistance.
The necessity for elaboration for the VNS Coastal Zone is directed by necessity for evaluation of processes and land-sea interaction. The problem was to determine most safety areas for a submarine agriculture and to provide a beach protection. The main drivers for grid based models are wind power and direction. The VNS CZ uses records, bathymetry, currents, winds, and bottom grunt resistance for evaluation of bottom and shore abrasion and sedimentation pattern. 
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The influence of a wind with direction 00-360o   to the bottom depends on the initial influence by exterior waves from the open sea. In a case of a wind from a nearby land it is estimated gradual increasing of wind-wave energy across the Coastal Zone. The wave energy decreases in depth. The empirical deepness of wave energy penetration through water is about 50 m (in ten times of a wave height), for the 5 m height of waves. Wind energy continually decreases from a surface to depth. If the depth exceeds value of the energy they wind/wave energy affects on a bottom. Otherwise, wind energy is transferred on the next cell. The part of energy near a beach is reformed to abrasion of shore. Function of energy loss in depth is accepted here as linear. Wind-wave energy losses in shallow water during wave moving to a shore, by contact with a bottom. At coastline remained energy attacks matter of a shore and causes it abrasion and replaces removed matter to the nearest down-slope bottom. The matter of a bottom under pressure of wind energy periodically moves in direction of wind and in direction of a bottom incline. For the purpose was worked out a relevant method of a grid scanning. It is scanned across direction of wind as the ‘oblique’ scanning. The direction of scanning is determined by direction of wind, and changes in accordance with it. This principle was efficient for calculation of bottom sediments flow both in directions to the coast, and opposite it. Statistics of sediments, water discharge, and other prove existence and dominating of stochastic processes (in all records).

Figure 10. Left: VNS scenario for dams’ safety in river basins). Several upstream dams failed. Centre: Activation for earth processes (multiple debris flows) by complex external impacts; Right: Multi-phase Dissipative Structures under local storms.   
The wind (Figure 9) ‘feels’ nearby islands and sandbanks and turned around them, what evaluated by empiric equations. The received map of bottom abrasion/sedimentation was verified by independently observed data (even from a beach). The rose of winds, coastline contours determine most safety for areas of marine and submarine agriculture. The VNS CZ (Figure 11) was satisfactory implied for evaluation of bottom processes, being dangerous for marine agriculture, and used for improving beach safety, and for coastal engineering. Separate task is evaluation for influence of sea level oscillations and sea level trend on human activities. The VNS CZ was used by estimation of coastal zone abrasions/sedimentation on forming of gold placers (and is applicable for search of ancient ships submerge gold and heavy metals too), in following coincide to observed placers. The value a beached destroys is foundation for insurance. Area of a bench is expensive, so the cost of abrasion was estimated in money. Therefore, all operation with the Coastal zone safety are digital. The other task is estimation of bottom contamination spread from the sites of wastes and pipelines. Destructive influence on submarine agriculture also was assessed. Moving of bottom matter along coastline is continually computed in dependence wind direction, but absence of a data on the sediment balance on both sides of coastal zone and sediments inflow by rivers were absent. Long time modeling under conditions of sea level tides or trends is also foreseen. More, it was computed scenarios of a shore and beach protection against storms by various set of dams with assigned parameters of its resistance. The coastal abrasion is estimated in all versions of the VNS objects were as follow: part of a Coastal zone of the Azov Sea, Japan Sea, Bering Sea, and others. These case studies were specified by a small depth (the Azov Sea) and by Ice Coastline (the Laptev Sea). In the first case under-level channels in the Azov Sea are quickly filled by sediments. The peculiarity of the last case (Arctic Ocean) is that a thermo-abrasion is the governing process in Coastal Zone. It may be enliven for any part of the area by regular wind-wave data. The above case study uses real data of a depth and grunt resistance and data of wind-wave regime. The Wave energy is a loader for sediments and for solid pollutions, what is estimated in separate layer of the Matrix. The separate interacting layers are as follow: bathymetry (depth of a sea/reservoir up to about 50 m, and more), bottom grunt resistance, and contamination, current and summary wind- wave energy in contact with a bottom and shore, and others. The VNS was applied also for estimation for Coastal Zone gold and other placers, by mechanics of concentration of a heavy fraction, for assessment of ice shore thermo-abrasion in the Arctic seas, and for coastal engineering under sea level changes. The problem for wide imply of the VNS is that exactness of the VNS exceeds existence and availability of data both for estimation and validation for results. 

For the purpose of the Environmental monitoring of hazardous and background processes seems a necessity to have convenient and reliable computer tools to evaluate these processes. For the purpose it is a necessity to evaluate major processes in River Basins, in Coastal zones as in most widespread Nature Systems. The Nature Systems cover most part of the Land. Nature systems continually reform external precipitation and tectonics pressure and impacts to common and hazardous environmental flows. To estimate processes in Nature systems always was a challenge for people, in view for timely response on sudden hazardous flows (floods, debris flows et al.). The task requires efficient models, continual providing by the 2D external influences, and quick evaluation of the processes in similarity with actual ones. The Digital modeling of nature systems of governing is an adequate response on environmental threats. 

The VNS continually reforms actual both exogenous and endogenous external influences directly to assessment of the 2D of processes, with a satisfactory similarity to actual environmental flows. The VNS technology was worked out for the purpose of monitoring and visual/automatic recognition of accidents in any site of any area, and with a high spatial-temporal resolution. Each Virtual Nature System (VNS) is a computer double for the corresponding Actual Nature System (ANS). Being provided by incessant ‘feed’ of external influences, the VNS provides monitoring of water related accidents (floods, debris flows, soil erosion, shore abrasion, and others). The visualization of the regional monitoring on display is facilitated by incessant/regular computer mapping of any interested area. The mapping is possible by quick raster-vector reforming of selected layers to specialized computer maps in contours, for example, to maps of environmental risks, maps of soil erosion/sedimentation, maps of water flows, snow thickness, and others. Change of tasks for mapping is provided by single switch of tasks. Observing of these maps livens up common view of the area (including a one or several river basins) in dynamics.

The VNS (formerly titled as simulation models) was satisfactory validated both for floods in a plain river basin [7-9] and for debris flows in a mountainous basin. The VNS enables for estimation of water/sediments flows over all area with a high spatial resolution and with the exactness of a step of observation. The enhanced VNS [2003] independently recognizes and tracks all sites of debris flows. In both above case studies were used observed records of external influences (precipitation and air temperature). For the independent validation were used observed records of water discharge and dates of debris flows. The VNS exists and works by a computer program. It looks like a continually recalculated multilayer digital Matrix, having many digital layers of variables, parameters, and governing influences. For the each time step the VNS calculates interactions between all neighbor square cells. By non-restricted repeating external influences are reformed into the Virtual Environmental Processes. For the VNS efficiency, calculated processes should be in a good similarity with actual ones, what may be provided by independently observing of processes. Resulted is a standard tool: table-top computer double of any region, which is intended for the regional management and for evaluation of variety of scenarios. The regional real-time or even outstripping estimation of common and hazardous processes requires regular input of the 2D data on precipitation, air temperature, and tectonic deforms of earth surface et al. Under these conditions the VNS turns into the Changing Digital Earth (CDE). The CDE would be an implication by turn the “GeoInformatics” into “GeoInformatics of Processes’.
The initial VNS versions were implied in tasks for management of river basins, tracking for toxic flows over a land and sea. The VNS implications were offered by corresponding computer mapping for any complexity of Nature systems in an area. The next projected step is the CDE technology, which has ability for reforming of repeated external influences to hazardous and background Actual Environmental flows. The CDE join with the 2D information ‘flows’ from satellites is expected to provide quick regular estimation of hazards and disasters over any area with a high spatial-temporal resolution, both in a real and outstripping time. Until regular 2D ‘feed’ for the CDE will be available, the VNS may be and should be implied just now for the purpose of calibration and validation in a variety of hazardous areas. The necessary foundations for VNS installation required are digital elevation matrixes (with square cells) with satisfactory resolution to ‘feel’ major elements of a relief (river beds, streams, flood plains, terraces, and others). For the validation are primary necessary records on hydrology, meteorology, climatology. The separate task is preparation of digital maps of earth surface on a base of geology, geomorphology, and other specialized maps, provided by existing GIS. These regional computer doubles of Actual Nature Systems are tools for multi-purpose regional management. The tool seems to be required due trend of the climate warming and the trend for increasing of disasters frequency and power. The VNS is program complex for estimation of major environmental flows through an area, including one or several river basin of any plane structure. The major conditions are as follows: high resolution of digital matrix of elevation with property to feel small variation in relief (about 10 meters per cell); to avoid missing of flows estimation, the area must include a whole basins. It may be provided for small and regional scales, but it should be provided for large scale basins (sub-continental). This is a problem to high velocity computing and for regular computer mapping. This was not experienced, but if estimation of a whole area is obligatory condition, then mapping may be done partially (by selection from resulted grids).
The benefit of the VNS is regular computer mapping for any user’s chosen layer from the multi-layer Matrix. The Virtual Nature Systems reproduce in computers behavior of the Actual Systems with a satisfactory exactness [7, 8] by use for currently observed data. Some uncertainties of decisions, which cannot be excluded, are because of each observation step determines data on influences and cannot be reformed in a rank of small time steps without additional information. In a case of daily step it leads to loss of inter - daily oscillations of temperature and of precipitation. If this additional information is unknown, we cannot jump over these obstacles. One way is to assign the data for a whole next interval (daily, 3 hours et al.). It makes none determined distort, which might be only taken in mind, or makes necessity to use additional information about precipitation and temperature oscillations during a time step. Therefore, estimation for response of a system on these influences may be interpreted only for a day in a whole. All results for interpretation of the regular data may be interpreted only for a whole time steps. Time steps restrict exactness of data. It may be important for the case of short time external impacts during current time step.
It is because of extreme impacts results in extreme power of system’s response, and on extreme velocities of flows (debris flows). Some lessening of this effect may be done for divide of data on previous interval for estimation current time step. If to divide a daily time on 50 or more sub-step, then input of precipitation should be also divided on 50 or more. Otherwise, input of air temperature must ignore distribution of the temperature during the time-step, because these data are not included in daily records. For the purpose of accurate estimation of external influences and system’s response on the influences, varying during each time step, the time step of observation should be decreased, maybe until continual real-time record. These conditions are yet not realized in practice. It makes general uncertainty in decisions. Warming outcome is in instability of external influences. These include rainstorms, windstorms, large temperature oscillations, and others. The below are scenarios: extreme precipitations and extreme warming. In present state of the VNS was accepted compromise. The report of external influence for previous time step should reach computer as soon as possible (immediately or with a small delay on communication and reforming of data formats to own formats of the VNS.

For several minutes, then estimation of processes under former influences will be done for a small time of a whole current time step. Resulted is receiving and mapping of the next system’ state only for a few minutes (by a powerful computer). It is that the VNS always outstrips realty. This is very important result for a whole policy of urgent response by outstripping recognition for initiation of disasters. The property for outstripping monitoring of a whole area provides recognition of initiation of any quantity of sources of impending disasters, in any Site of an area, with recognition of their powers. The report will be presented by computer map after the end of current step. The third question about the concrete Time has an answer: during the current time step. If these answers are non-complete, then more accurate answer is received by initially accepted numbers of sub- intervals, which was previously titled as ‘stretched’ intervals of time [5]. Use of a stretched time step resulted in property to recognize (by estimation) initiation of disasters inside a current time step. Being recognized the sites and tracks of disasters are set on a computer map (which is report of the former time step) directly above it. If mapping with daily step outstrips hazardous flows for one or several days, then a real-time mapping recognizes disasters with exactness a half of hour, or less. It gives a time for urgent response. Other advantage of early recognition is reliable for any vulnerable site over any area.
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Figure 11. Multi-purpose VNS (River Basin and Coastal Zone) for the Sub-Continental scale area: Annual changes.
Nevertheless, two exclusions exist. The first is total external impact (regional earthquake, regional stormy rains, and others). In the cases catastrophic processes begin immediately after or during the impacts. Unfortunately, an impact from outer Nature Systems has sources on their ‘upper’ system’s impacts and is not predicable with satisfactory exactness. For example too long heavy rain quickly overflow natural capabilities of nature systems: penetration of water into soils, evaporation, water delay on surface, increasing of water concentration in hazardous flows, flood protection reservoirs overfilling. This is really a catastrophe, which require critical threshold to be established. These events may be calibrated and modeled by existing or artificial cases. 
Humanity has not effectual proof against strong earthquakes, volcanoes, tsunami, and climate warming. The existing proof is expensive. ‘Threats Mitigation’ should take in mind not only money, but also safety of vulnerable sites. On necessity to storage data, it is preferable to do for a whole area, for the future use. 
These sites and the response on Warming may be estimated separately by reliable VNS. The VNS must be tested by existing experience [9, 10] and by new experience for any area to be installed in regional scale. The calibrated Virtual Nature Systems are more efficient then the DSS (Decision Support Systems). The VNS may provide automatic mapping of events by mapping of extreme flows and debris flows. Mapping for the events threats continually adds tracks of extreme flows on separate layer. Therefore, it requires for continual experience, when it becomes more valuable by overlapping of tracks. Mapping of floods is the other aim of threat assessment. Criterions of the threats are depth and width of river due various dangers for people (velocity and depth of water). Contours of these maps not coincide. Integral assessment of both threats should be continued, but not be discussed here. 
At last short time experience on  the RIDEC results in response of the RIDEC on smooth (plicative) tectonic deforming of the basin (resulting in change erosion-sedimentation pattern), on oscillation of sea level influence of flooding in the basins, and even on response for dragging. 

8. Conclusions
Most of Nature Systems on the Earth belong to the Open Non Equilibrium Nature System (ONES).  Factors of the ONES (relief, external and internal future influences are spatial-temporal, and are usually almost non-predicable (Time, Place, and Power of events). Those are spatial pattern of precipitation, oscillations of air temperature (by exception of many astronomic factor, seasons of years, duration of days, and others). Stochastic processes prevail. The attention now is to Non Equilibrium Nature Systems, which are under continual influences of external and internal factors –drivers. IF so, if most of events depend on stochastic processes over any area, then ‘risk’ and ‘probability’ of  disasters is connected with non-linear function of Information Loss Law by its dependence on the Time. After period of nonlinear increasing it increases sub linearly in the Future, and happening non-expected and non-predicable external impacts, has unknown date of the event. This view exists in evaluation for risk of earthquakes (for example, in evaluation for long-time live of dams, reservoirs, and power stations. It becomes distributed inside enlarging period of the Time period between events (frequency of asteroids’ attacks, and of super earthquakes. It is result unknown mechanisms of events (by other words, by nonsufficient statistics for disastrous events. It is always a primary task of the Geoinformatics, because of continual action of the Information Loss Law. Distributed activity of tectonic processes over large areas gives existing distributed measure of risk. The one way is enlarging investigation of tectonics and other hazardous processes (on the Sun, in cosmic space, and in the Earth).This way is enlarging of financing for risk assessment through modeling and spatial-temporal monitoring of physical mechanics of processes. Models of these processes are necessary just now for multiple scenarios with corresponding computer mapping. This method becomes efficient through several annual cycles of external influences. Efficient method for assessment of floods’ threats exists in the Geomorphology (mapping of flood plains), and historic data of extreme floods. 

Properties and Laws for Geodynamics depend on dualism ‘Past reason – response of the Nature Systems’. Temporal distance of system drivers provides duration and exactness of forecasting. Natural records have stochastic nature, and are almost non predicable (water discharge regime). Any forecasting may be interrupted and distorted by non predicted external influence inside time of prognosis (all prognosis are renewed every day). Stochastic experiences with artificial or observed natural record includes external artificial ‘blanking’, destroy of any part of record makes all extrapolation (by trends, by periods, by values of process oscillation) missing by false trends, false events, ets. These trends reflect mixture for Geodynamics under continual current dynamics of nature systems. This current dynamics destroys and distorts own Past, and any forecasting, extrapolation.

Risk insurance is cost expensive. It is measure for processes recent activity (active seismic line, active flooding areas, recent relevant processes, and others. It also requires for spatial distribution of impacts. Spatial temporal distribution of Past impact requires distribution of population and others vulnerable physically or mentally sites over an area (easily damaged, adjective, harm, harmful, and vulnerable both by water and land). Threat, Impending danger, or harm, spatial - temporal Distribution of threats requires assessment destination Ways and Time to vulnerable places (air, wind, water, river’ net, earthquakes). The key direction is evaluation for delay of the Nature on impacts, and velocity of spreading of the impacts. Destination way/time is necessary for distributed dams and distributed impacts. Project for area safety should include recognition for sites, time, and power of impending disasters [9]. Exactness depends on spatial-temporal resolution of used data. The concrete task is continual computer monitoring by mapping of destination time from areas of events to all vulnerable sites. 
The concrete tool is elaboration and experience of the Virtual Nature Systems for the Changing Digital Earth for research of Nature Systems on the Earth Order out of Chaos [1, 14], as the Global Dissipative Structures in a variety of scales. It is proved by origin of Dissipative Structures in watershed (upstream and downstream flows). Dissipative structures are governing processes on the Earth, as the ONES. In most area it determine meandering (ONES in plains), in upstream the repeating of Dissipative Structures (DS) for external factors provides evolution of erosion relief. The relief, formed and existing in area of hazardous flows is more conservative then Structure and Dynamics of the DS. It depends on and determines for evolution.
The general conclusion is change of a view on Geodynamics of Nature system. ‘External Impact’ by I. Prigogine [1] supported direction of exploration by modeling and field experience. 
The VNS-CZ should be provided by real-time data, which will give to VNS non-restricted skills. Being directly connected to remote sources of distributed data; it will turn into the Changing Digital Earth (CDE) technology. However, its spatial resolution now is too small. Required 10 m resolution requires new decisions (partial output) for whole running CDE. Among dreams is to send current and warning reports and computer maps to interested addresses, customers through WEB, in view to provide outstripping recognition for urgent response of impending disasters. 

Partial mapping may be organized by requires of customers by assign of any partial grid. This may include selected areas (basins) inside the Matrix, and any quantity of them. It will not distort evaluation of the whole area. Moreover, it will not take problems for evaluation transboundary flows, because of this evaluation repeats for a whole VNS/CDE. At last, the process of separate mapping may be provided by separate customers, and for most vulnerable sites. This will join local, regional, and continental structure of observation, by single CDE technology.
The future of the VNS-CDE will be foundation of the Project for regional, continental, and even global monitoring of environmental processes on the Earth and in Coastal Zones. The purposes of the VNS-CDE are: 

·  Computer outstripping monitoring of hazardous water related processes, provided by high resolution mapping for Floods,    Land Slides, and Debris Flows (as a primary tasks);
· Land Use monitoring for soil erosion, desertification;
· Monitoring for Water resources, and for pollution spreading across earth surface by river nets, across Coastlines, and through Coastal Zone;

· Monitoring for safety all dams in a river basin of any scale. 

When the CDE will be used, the next step would be in join with the GIS technology. The resulted time series of the VNS/CDE practice are ready foundation for join VNS and GIS. By storage of multi-layer Matrix (in any scale) becomes possible as a variety of GIS, and a variety of the VNS/CDE computer mapping.
Required 10 m resolution requires new decisions (partial output) for whole running CDE. Among the dreams is to send current and warning reports and computer maps to interested customers through WEB, in view to provide outstripping recognition and urgent response on impending disasters. 

Together widespread GIS Technology, is necessity in technology of the Changing Digital Earth, which is driven not by non-sufficient statistic by observing of natural records (with temporal blanks and false trends), by direct measure of processes (without temporal blanks), and by really non-available elevation grids of high spatial resolution. This condition is obligatory. 
At last, the process of separate mapping may be provided by separate customers, and for most vulnerable sites. This will join local, regional, and continental structure of observation, by the single CDE technology. When the CDE will be used, the next step would join of the VNS/CDE and the GIS technology. The resulted time series of the VNS/CDE practice are ready foundation for join VNS and GIS. 
9. Appendix: About Origin, Dynamics, and evolution of fractals.
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