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1.0 Introduction

May I start this lecture by thanking the organizers of the Conference for inviting us to share our thoughts on this very topical and relevant issue of security of the earth planet. I wish to thank in particular Prof Emmanuel Adinna who personally called and impressed on me the need to represent the environmental management professionals or environmental science disciplines in this discourse.

2.0 Permit us ladies and gentlemen to look at the origin of the earth; this is predicated on the premise that for us to formally appreciate the need for security of the earth planet, (because that is what environmental security implies), we need to have a basic understanding of the physical patterns of the earth planet.

3.0 According to the foremost Geographer Robert Christopherson, the universe (the sum of totality of all matter existing including energy) is populated by billions of galaxies one of which is the Milky Way Galaxy. The Milky Way Galaxy consists of billions of stars; among these stars is one of average size which is called the sun. Orbiting around this sun are planets that receive energy from the sun from different directions. The third planet orbiting the sun is the Earth with incoming solar energy on its surface (that’s earth’s surface-atmosphere) that establish the pattern of energy input that drive the earth’s physical systems — “it is the solar energy input to the atmosphere, plus Earth’s tilt and rotation that produce daily, seasonal and annual patterns of changing day length and sun angle (Christopherson, 2002: 39).

4.0 The atmosphere mentioned above, that is the Earth’s atmosphere is one of the four spheres that make up the Earth’s physical system; the others are Hydrosphere, Lithosphere and the Biosphere. The gaseous layers surrounding the Earth up to a distance of 500km from the earth’s surface comprise the atmosphere which is subdivided into; The Troposphere (10- 16km); The Stratosphere (34-40km); The Mesosphere (30km); and The Thermosphere (420km).

The hydrosphere is the entire collection of water over the Earth as well as inside the Earth and is also stratified into layers based on temperature, salinity and weather patterns. The Earth’s crust and a portion of the upper mantle directed below the crust form the Lithosphere — sometimes referred to as the entire solid planet; Again the Lithosphere is stratified in layers; the upper layer is the soil which generally covers the Earth’s land surfaces — referred to as the edadospherc (See Garg 2006, Chistropherson, 2012).
5.0 The biosphere which I referred to as one of the four Earths component sphere’s and that forms the Earth’s physical systems, is a creation of three other main spheres — atmosphere, hydrosphere, and lithosphere. The interface between these three spheres, where they interact, mix and exchange physical and chemical factors is the biosphere or ecosphere. It is these interactions and exchange between the atmosphere, hydrosphere and lithosphere and their physical and chemical exchange of factors that form the context of life. This biosphere exists in the overlap among the abiotic spheres, extending from the sea floors to about 8km into the atmosphere.

6.0 The meat of the foregoing discussion is that for effective and efficient exchange of the physical and chemical factors that give rise to the life forms, a certain property, quantity, quality and chemistry of the atmosphere, hydrosphere and lithosphere must exist in every part or aspect of the biosphere. In other words for the vital ecosystem processes functions and services to continue to take place in a sustainable manner, there must be healthy co-existence between the properties of the lithosphere (soil, rocks), hydrosphere (water moisture) and atmosphere (inorganic and organic gases, gaseous compounds). Except this property exists in each area or aspect of the biosphere in a right proportion, quality, diversity and chemistry, the security of the biosphere (environment or ecology) is at risk. Ecology may be defined as the as the study of the relationship of various organisms to their surroundings (environment). The key word is “the relationship “. Without jumping to the conclusion of this paper, I make bold to say that it’s the relationship, the quality of relationship(s) that exist between the elements or components of the biosphere (atmosphere, lithosphere and hydrosphere) that defines and contextuates the security of the environment! We extend this logic to mean, that it is the quality of the relationships that exists between the components of the environment rather than the nature of elements in themselves that in turn guarantees the continuous supply of goods, the quality of the goods/services produced, as well as, the quality of life that exists or that is available to societies, communities, nations, regions and continents. The implication of this is that Nigeria’s unity, survival and security (both internal and external) depends on cultivating healthy relationships between the different co-existing cultures, cultural ethnic groups, nationalities and people within and outside our shores. Neither hate nor hate speeches and war can resolve the current security issues in Nigeria!!
7.0 The Biosphere, Ecological balance and Residence Time in Bio-geo-chemical Cycles

8.0 In section 6.0 we observed that it is the exchange of physical and chemical factors between the abiotic spheres that defines the context of life, and the framework of all types of cycles — the gaseous and sedimentary cycles. The gaseous type of bio-geo-chemical cycles comprise the nitrogen, carbon, hydrogen and oxygen cycles. The gaseous phase or sphere is important for cycling rather than the storage or reservoir of biochemical energy and matter. On the other hand, the sedimentary type of bio-geo-chemical cycle is the reservoir (which is the Earth’s crust) and is composed of the phosphorous cycle, sulphur cycle and other related cycles. However since life on Earth’s planet depends on water (hydrological cycle particularly in its gaseous phase), the hydrological cycle demands further elucidation.

9.0 Water, indeed do evaporates as vapour from vegetation, bodies of animals (including man), soil or land mass, water bodies (such as rivers, ponds, lakes, oceans) into the atmosphere. For every year the total amount of water that is transported from the surface of the Earth by evaporation and transpiration is about 496,000 cubic kilometres (Cunningham, Cunningham and Saigo, 2007) Out of the estimated total quantity of water contained in the biosphere which is 1385.5 x i03 cubic kilometres (i.e. 138,550 x N.m3). 97.3% of this amount (134,800 x io B.m3) is contained in the oceans as salt water leaving only 2.7% (3,750 B.m3) as freash water. Out of this 2.7% of fresh water, 2.03% is contained in the polar ice glaciers while about 0.61% is contained as ground water. Even among this 0.61% of ground water, about 0.34% is contained below more than 800m deep (almost outside the reach of man’s quest for fresh water) leaving only 0.27% for man’s use. Contrastingly, only 0.01% of this 0.27% fresh water is contained in lakes and rivers leaving the balance of 0.005% (as soil moisture and biological water) and 0.001% as atmospheric vapour (see Gary, 2002, Cunningham et al, 2007, Nebel & Wright 2000).

10.0 The data provided in section 9.0 is instructive to the thesis of this paper. The oceans which constitute 97.3% of the total water in the biosphere and covers 70% of the Earth’s surface contributes 425,000km3 (85.7%) of the water that is introduced into the atmosphere from the Earth’s surface while 8.3% (41,000km3) is evaporated from vegetation and 6.0% (30,000km3) is transported from the soils, streams, lakes, and rivers into the atmosphere. Thus the total amount of water introduced into the atmosphere from the landed surfaces of the Earth (vegetation and soils, together with the directly associated water bodies excluding the oceans) is 71,000km3 or 14.3% (Cunningham, Cunningham & Saigo, 2007)
11.0 Ladies and gentlemen permit me again to introduce another important term or concept in environmental science, the concept of “residence time”. Residence time is the common aspect of all types of cyclic processes; it generally refers to the time—scale of a process; that is, cyclic processes (whether gaseous or sedimentary). Literature tell us that the average residence time of a cyclic process say water is simply given by the total mass of water in the oceans divided by the annual addition as river run-off and condensing evaporation (Garg 2002; 27). Since the estimated mass of water in the oceans is 1348 x 1 0’ m3 and the annual direct precipitation and run-off joining the oceans is about 109,000 + 47,000 = 0.156 xlO5Kg of water per year (op cit), the average residence time of water in the oceans is 8600 years. This means that a drop of water that enters the ocean today can be traced to the ocean for the next 8600years (Garg, 2002). Similarly, computations of residence time for water vapour and carbon dioxide in the atmosphere by experts puts their residence time at 9 days and 14 days respectively (Strahier & Strahier, 1976, Garg, 2002)

12.0 Since the residence time of water vapour is only 9 days (that the weather redictions are not possible beyond 9 days in advance), all water lost to the atmosphere through evapotranspiration must return to the Earth as precipitation. Thus, through the process of precipitation the same quantity (496,000km3) of water returns to the Earth from the atmosphere every year but the distribution is very significant. Out of 425,000km3 of water transported into the atmosphere from the oceans, only 3 85,000km3 (representing 90%) is actually returned i.e. fall directly into the oceans) leaving 40,000km3 which is distributed over landed surfaces replenishing the fresh water stock that is needed for the sustenance of life in the ecosystems located in the landed surfaces of the Earth in addition to the initial 71,000km3 mass of water lost to the atmosphere from soil, animal bodies, rivers, streams and lakes. Once the cydical process is completed without any significant distortions either in its quantum, residence time and distribution, then ecological balance is maintained. However if this ecological balance is significantly altered to affect the natural pathways and other critical parameters of the equations or water cycle function, then the safety or security of the environment is compromised or threatened. This is the reason why of carbon dioxide (CO2) residence time has been so significantly altered from 14 days to hundreds of days. Similarly existing literature also suggests that the residence time of carbon, phosphorous and sulphur compounds have been seriously violated due to the anthropogenic activities of man like uncontrolled mining, exploitation and processing of solid minerals on other hand and the burning of fossil fuels on the other. These issues form locus and focus of the climate change debate.
13.0 Urbanization, Storm Water Drainage and Environmental Security in Cities of Sub— Sahara Africa

14.0 In the previous section we stated that the balance of 40,000km3 of the 425,000km3 of water exported from and precipitated into the oceans performs a very critical ecological function — it represents nature’s way of replenishing the freshwater stock of the Earth’s surface, that is, the water so needed by man for thinking, cooking, food production, energy production and other industrial needs. Although this water will still find its way back into the oceans (through the principles of residence time or third law of thermodynamics and or ecological balance), everything must be done by man to ensure that this amount (40,000km3) and the initial 71,000km3 removed to the atmosphere through evapotranspiration and returned to it through precipitation is productively utilized. The urbanization experiences in many third world countries largely ignore this very important ecological advice (that is, please foster and promote effective utilization of precipitation water for optimal ecological sustainability and environmental security or productivity).

15.0 Urbanization, which is the process through which cities are created and managed is antithetical to the laws of ecological balance, in that it replaces ecologically productive lands (and water bodies like wetlands) with impervious surfaces and prevents the natural percolation of precipitation. As the number of physical developments grow or increase in inverse ratio to ecologically productive lands, the natural ecosystems are altered and the ratio between infiltration and run-off, known as infiltration-runoff ratio_is reversed in favour of run-offs. In natural ecosystem such as forests 50% of rain water that hits the Earth’s surface is directed into sub-soil by means of infiltration for the re-charge of ground waters while merely 10% remains as run-off (USEPA, 2003b). As uncontrolled urbanization persists (as in so many countries today) infiltration run-off ratio is permanently altered, surface run-offs increases from 10% to 55%, while infiltration decreases from 50% to 15% (USEPA, 2003”). Rationally, infiltration ought to be promoted in as much as ground waters are vital for the sustenance of life on earth; because they provide a reliable source of safe drinking water — much of the world’s population does not have access to this essential resource (Nebel and Wright, 2000). Water scarcity, pollution of surface water bodies, disposition of solid waste into productive and flowing water bodies and wetlands, urban heat islands and the phenomenon of acid rains, large scale deforestation and flooding, air pollution, climate change etc. are all environmental security issues brought about partly due to the destructive alteration of water infiltration-run-off ratio and the residence time of critical environmental cycles or systems.
16.0 The practice whereby urban authorities convey excess overland surface water runoffs through open and closed drainage sewers or channels (this is the conventional mode of storm water drainage in almost every city in the world) robs the soil not only of its vitally needed fresh water supplies but also removes the top surface soil used by organic processes to produce food for the sustenance of life by man and other organisms. Discharge of stormwater into aquatic ecosystems must be stopped or avoided because it results in pollution and destruction of urban surface waters and other diverse ecological hazards (Beasely and Kneale, 2002). This is the bane of the major environmental challenges (or better put — environmental security challenges) in urban areas in many developing countries and Nigeria in particular. The central thesis or argument of this paper is that except man promotes and foster healthy interaction between the inorganic and organic processes (or biogeochemical cycles), particularly of water and carbon, existing environmental challenges and hazards will multiply and escalate in the years to come due to the compound effects of climate change. Better management of biogeochemical cycles particularly of water and carbon is of prime or strategic importance for the sustainability of man and other forms of biological 4fe (environmental security) because all the complex compounds of organic carbon such as sugars, proteins, amino acids, humic acid, peptides etc. are produced (forming the fundamental building blocks of plants and animals Garg, 2002:24) from simple inorganic carbon dioxide and water.

17.0 The Total Water Management Approach to Storm Water Management and Recommendations

18.0 Haven examined the environmental security issues like pollution and destruction of urban surface waters, flooding, erosion, over extraction and deletion of ground water reserves, poor access to portable water supply, destruction of surface soil structure and infiltration capacity rising cost of clean water supply and increasing demands for water for man’s production needs etc., what can man do, to bring solution to these issues?

First and foremost, man must stop forthwith the practice of storm water drainage that treat surface water run-offs as waste water that must be removed away from where it is generated and deposited away into drainage basins and artificially constructed flood detention banks and ponds. It is now understood that the urban water shortages that are currently threatening many parts of the world have risen out of the wrong concept of treating storm waters as waste products that must be summarily discarded (Ekpeyoung, 2015). Water scarcity will become a severe constraint on food production, economic development and production of natural ecosystems if the total annual supplies diminish below 1 000m3 per person; 26 countries are already below this threshold and with rapid population growth, many more countries will cross into this category in the near future (Nebel and Wright, 2000:213).
19.0 Secondly, there is need for a paradigm shift from seeing surface water run-offs as waste water to that of a vital beneficial water critical to replenishing needed fresh water supplies to landed surfaces for support to man and biological life forms. This new approach or paradigm is termed, “total water management (TWM)” it is an approach that examines urban water systems in a more interconnected manner, focussing on reducing water demands, increasing water recycling and reuse, creating water supply assets from storm water management, matching water quality to end-use needs, and achieving environmental goals (environmental security needs — emphasis here is mine) through multi-purpose, multi-benefit infrastructure (Rodugo, Lopez Calva and Cannan, 2012). These techniques are usually developed and applied in furtherance of the fundamental objectives of facilitating the infiltration of storm waters into the sub soil (for recharge of underground aquifers) at the points at which they are generated on the urban landscape (Ekpeyoung, 2015). What we are saying here is that if there are surface water run-offs in an area, such run-offs should be made to infiltrate directly into the soil within its contiguous area(s) and or collected into water banks (artificial ponds, lakes, wetlands or constructed water cisterns) for use and re-use for domestic and agricultural landscaping needs!!

20.0 Thirdly, there is need to clearly define and review town planning policies and practices, as well as landuse control instruments currently in the use in Nigeria. The process of defining a planning areas and preparation of planning schemes without any rigorous ecological evaluation of the proposed area in terms of its ecosystem functions, services and resources and, its overall environmental sustainability must be discouraged. Town planners and urban authorities must first and foremost map sensitive ecological zones, wetlands, areas of diverse plant and animal species, areas of mature and stable biological communities’ etc. before allocating open areas for future development. For areas that are already intensely developed like downtown areas, central business districts (CBD), transportation and traffic corridors, industrial areas or hubs etc, new floor space indexes (FSIs) and or floor area ratios (FARs) must be drawn up in collaboration with ecologists, hydrologists, meteorologists, geologists, botanists, microbiologists and environmental managers in order to ensure that there is adequate built up-open space area ratios within individual plots, planning schemes and urban structure plans.

21.0 Finally, the development control machinery that the British colonialist bequeathed to us at independence in 1960 must be brought back and re-invented. The Town planner must no longer be allowed to approve proposed development plan/applications for planning permit alone. Rather, he must process such plans through the engineering, architectural, building, estate and public-health units of the Development Control Department for their advice before giving approval to any planning application by proposed developers. To this end, the 1992 Urban and Regional Planning Law (as amended in 1993) and as domesticated by the various State Governments in Nigeria should be fully implemented. State Governments in Nigeria must demonstrate the political will to do the right thing, to mobilize resource for the faithful implementation of the applicable legislations. In this connection, there is need for sustained massive town planning education and public awareness champaigns to sensitize the citizenry on the civic functions of town planning. This will serve to hold Town Planers, Architects, Builders and all other Built-environment professionals accountable to the Nigerian society, particularly to the political class in building ecologically balanced cities where the environmental security of man and other biological life forms are guaranteed,

21.0 Conclusions

22.0 In this paper attempt has been made to conceive ecology from the broader context of how the biosphere which is the sphere of living things is brought about by the continuous inter change of physical and chemical factors by the atmosphere, hydrosphere and the lithosphere. This approach to the conceptualization of ecology was predicated on the need to understand that “it is the co-existence of air, water and soil in the right proportions in constant exchange of energy and matter that guarantees the continuous supply of ecosystem goods and services to support life. From the broader background, the paper thereafter examined the role ecological balance and residence time plays in biogeochemical cycles — that in all types of environmental systems, the need to return to the source what is taken away from it at an appointed time (that is, consistent with the law of the close of cycle) is a constant and a natural process that ensures or guarantee the survival of the system (and by extension the Earth planet). Background process have created cities that continually pose security threats to man and other biological life forms interms of ecological hazards: climate change, rising global temperature, flooding, erosion, fast depleting fresh water aquifers and vital underground water resources, high cost of portable water supplies etc.

The paper conclude that these environmental security threats are brought about by man’s reckless activities, reckless because he has made himself the worst quest in the beautiful home (the Earth) of creator. Having realised this, a new approach — the total wfrr management (TWM), that recognises stormwater as vital water necessary to replenish essential freshwater stock on landed surface (a vital ecological function) is canvassed. The adoption of the approach by lanners, policy makers and urban authorities in developing countries will significantly combat the twin causes of climate change and environmental security issues, which are — rising ambientlglobal temperature and residence time of carbon dioxide in the atmosphere.
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