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Abstract
  The change in climate is one of the realities that is now and would continue to affect our lives in coming years. To mitigate and adapt to this reality, engineering and technological innovation are essential. In this paper, several engineering and technological responses that could be implemented for mitigating and adapting to climate change are discussed as well as their implications for sustainable future. These mitigation and adaptation techniques, and their challenges and possibilities are also highlighted. In addition to this, this paper also examine how engineers can use their innovations to force a change in attitude. The authors also considered a variety of alternative and renewable energy options as well as numerous technological energy efficiency solutions which are been considered by engineers to fight against  climate change.
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Introduction
  Reality has shown that the engineering efforts towards energy efficiency can only be possible by linking human attitude, engineering and technological innovations together in new ways. This new combination is necessary because recent events have also shown that climate change is already redefining our world and innovations alone cannot solve the challenges that are facing us as human as a result of climate change (Gerlagh, Kverndokk, & Rosendahl, 2009).The reality of climate change is making the concept of alternative and renewable energies as well as energy efficiency to dominate most innovative research in engineering and technology (Bull, 2001). This is necessary because the effects of drought are already being felt, for example, in the agriculture industry, the rain has dropped up to about 40% in several places (Dore, 2005). Warmer and more frequent hot days and nights are now the new trend over land (Gray, 2007). Storms and extreme weather is becoming a frequent occurrence in different parts of the world (Easterling et al., 2000). The impact of climate change is also already being felt by our infrastructures, in particular, the ageing ones, as they cannot withstand the adverse effects as a result of climate change. In addition to this, the cases of air based allergies such as asthma, is on the rise as a direct effect of climate change (D'Amato, Liccardi, D'amato, & Cazzola, 2002). Historical events are no longer reliable and the risk in various engineering, technological and industrial process are being redefined as a result of the climate change. The lack of uncertainty and unpredictability of climate change pose an extremely difficult situation to our infrastructure making the projection of the appropriate engineering design difficult. However, it can be said that the climate is changing and this is bound to happen, whether humans intervened or not. However, human intervention through engineering and technological responses is necessary to mitigate against the full consequences of climate change.
Climate change, which can be defined as the change in weather over time (Dictionary, 2005) is as a result of human activities or natural events (Crowley, 2000). Also, it is extremely as a result of the alteration in the energy balance of the climate system. This has been found to be as direct consequence in the abundance of aerosol and greenhouse gases both on the land surface and in solar radiation (Kiehl & Briegleb, 1993). Research has depicted that the abundance of greenhouse gases is directly related to human activities (Vitousek, Mooney, Lubchenco, & Melillo, 1997). Also, it has shown that carbon dioxide (CO2) is the most important anthropogenic greenhouse gas and the increase in this gas is primarily due to use of fossil fuel (Energy, 2002). The continue emission of greenhouse gas at or above the current rate is likely going to further warm the globe and more changes in climate are likely going to be felt. Therefore, new technological and engineering solutions are required to reduce our local and global carbon footprint. Engineering and technological responses are essential in the reduction efforts of greenhouse gas emissions and in mitigating the effects of climate change. However, technology alone might not be enough, if it were not accompanied by behavioural changes and a reduction in self-indulgence. Hence this paper examines how engineers can also force behavioural changes with technological innovations. 
This paper shall focus mostly on how engineering and technology can help in combating climate change. However, behavioural changes needed as a result of our relationship with technological innovations would also be examined. The steps that should be taking into consideration to mitigation against climate change based on engineering and technological innovations are also examined. In addition to these, adaptation techniques that should be adopted are also examined. These two: mitigation and adaptation techniques are important because the mitigation steps would allow us to slow down or reduce the activities that are leading to climate change while the adaptation technique would help us to live with the realities of climate change. This paper is novel because to the best of our knowledge it is the first of its kind to outline how Engineers who invent, design, and build things that matter need to understand the reality of climate change. This paper understands that climate change is happing but the concerned of engineers should not be about why climate change is happening. This is because so many reasons are behind climate change and scientist are able to find this out as they have already provided enough evidence that global warming is definitely taking place. Therefore this paper outlines and summarise the engineering contribution to climate change. 
  Engineering solutions via technological innovation should be one of the main options to be exploited in reducing the amount of carbon emission by translating the theory of climate change into designs that are implementable. However, this gain can easily be eroded if innovations to reduce the energy efficient product are consuming more energy, if we refuse to adopt energy efficient product or allow the rebound effect to erode the savings that are made. Therefore in this paper we also examine some of the solutions that are already being implemented.
Engineering and Technological Mitigation Responses
  For humans to survive the effects of climate change there is a need to do something profoundly unnatural. We need to maintain the climate in its current state. Maintaining the climate in an ideal state for us means keeping things cool at the poles. This is because the more the amount of carbon that is floating around in the atmosphere, the warmer things get. The emission of carbon into the atmosphere by fossil fuel is projected to be in the region of 25 Pg of carbon per year and it is projected to increase to about 540 - 970 ppmv (parts per million by volume) by the end of 2020 (Change, 2001). This might lead to warmer air temperature, the collapse of the major ice sheets and a rise in the sea levels (Crowley, 2000). To avoid these extremes, there are ongoing measures to reduce the amount of carbon in the atmosphere. However, on the average, the CO2 remains would be in the atmosphere for as much as 200 - 300 years (Detwiler & Hall, 1988). This shows that the on-going global warming would not automatically stop, even if a stop is put to the CO2 emissions immediately. Several schemes and concepts to counteract climate change have been proposed in (Füssel, 2007). However, manipulating the earth via geoengineering means seems to be a promising but ambitious approach. The use of geo-engineering is characterised by the large-scale deliberate manipulation of earth environment.
One of the proposed methods in the use of geo-engineering approach involves the creation of the so called artificial volcanoes by injecting sulphate aerosol into the stratosphere as proposed by (Budyko, 1974; Wigley, 2006). This method was proposed because after a large volcanic eruption, the stratospheric aerosols cools the earth surface by reducing the solar radiation in the atmosphere (Brovkin et al., 2009). (Crutzen, 2006) proposed the use stratospheric aerosol injection via the use of albedo enhancement scheme while, (Akbari, Menon, & Rosenfeld, 2009) also proposed that increasing the urban albedo can reduce the summertime urban temperature and this would in turn improve the urban air quality. This is because an increase in urban albedo results in the reflection of the incoming solar radiation. The paper showed that increasing urban albedo worldwide could lead to about 44 Gt of CO2 emission offset. (Brovkin et al., 2009) proposed the use of Earth system Model of Intermediate Complexity (EMIC CLIMBER 2) to investigate the effect of injection of sulphur aerosol into the stratosphere. The investigation showed that the use of aerosol emissions is associated with a high risk to the environment. This risk would be ongoing for years. Hence, the paper described these methods as dangerous. In other to reduces the danger associated with the emission of gases into the atmosphere, (Keith, 2010) proposed the use of reflective engineered nanoparticles by exploiting photophoretic forces on aerosol as a result of the temperature differences between aerosol particle and the surrounding gas. This allows for more control of particle distribution and radiative forces in such a way that cannot be achieved by sulphate aerosol.  This is because it is difficult to produce sulphate aerosol in appropriate size distribution without scattering. The problem with this approach is that the lifetime of the long particles to be used may mean that the approach is irreversible. This is in addition to the exorbitant cost that this approach requires. Some other methods that do not involve the emission of gases into the earth surface have also been considered. Another method of geo-engineering that was proposed involves the making of more artic ice and making them salty. This involves the towing of ice barges to the artic and making off salty ice cube as proposed by Peter Flynn of the University of Alberta (Flynn & Zhou, 2010). This method was proposed because melting ice dilutes the salty seas with fresh water and this weakens the ocean current, which helps in the regulation of the global climate via movement of heat around the globe.
Geo-engineering approaches seams ambitious, however, most of the proposed methods pose ethical and legal concerns about it implications on the environment. This is more so because none of the proposed method has a complete understanding of the systems that are involved or the entire cost implication. In addition to this, such changes might also have effects (temporary or permanent) or impacts on the regional and seasonal climates.
Cleaner Fossil Fuels
Coal, oil and gas would continue to remain critical sources of energy for all countries of the world for many years to come (Asif & Muneer, 2007). This is due to the ever increasing demand for energy (Armaroli & Balzani, 2007) by the teeming world population. Against this backdrop, there is a renewed interest to improve the energy efficiency and environmental performance of fossil fuel usage as a means of mitigating against environmental challenges as a result of climate change. In modern times, significant opportunities exist to achieve energy efficiencies and performance improvements in the stationary use of coal, oil and gas. The development and deployment of lower emissions technologies will be a key factor in delivering clean development and climate outcomes associated with fossil fuel usage. There is a range of key advanced coal, oil and gas technologies identified with the potential to significantly reduce greenhouse gas emission levels, air-borne pollutants and other environmental impacts. The use of CO2 capture and storage is important in achieving significant reduction in greenhouse gas emission arising from the use of fossil energy. These capture-enabling technologies include integrated coal gasification combined cycle (IGCC), oxy-fuel combustion, and post-combustion CO2 capture. Other technologies, such as ultra-supercritical pulverised fuel, coal upgrading, gas hydrates and hydrogen technologies, coal bed methane, coal and gas liquefaction including poly-generation, co-gasification of coal/pet coke/residues/biomass are also important elements that need to be considered in developing a cleaner fossil energy strategy and these technologies are at different stages of development at different countries of the world. Relatively new technologies, such as post-combustion capture of CO2 and oxy-fuel combustion, need to be trailed in pilot plants or small-scale demonstration plants. Other technologies, such as IGCC, are being demonstrated commercially in developed countries and now being planned by several utility companies on commercial scale. For gas-fired power generation and city gas uses, small incremental improvements in the technologies related to gas processing, handling and transportation are probably easy to achieve and may have significant benefit in reducing fugitive emissions (Karlsson-Vinkhuyzen & Van Asselt, 2009).
The use of Renewable Energy
The overconsumption of fossil energy is one of the main cause of climate change. However, the basic necessity of life require the use of energy services. The fast growing world population and prosperity measure by technological advancement is leading to more hunger for fuel and a rise in the use of energy. Going by this trend, powering our future would require some changes to many of our current behaviours and energy supply system. The total energy supply of the world has increased by 57% in 25 years, while that of OECD nations has increased by 36%. The predicted world demand for electricity in 2020 is around 20 PWh (New & Energy, 1999), i.e. a 40% increase above the 1998 level. According to which scenario is adopted, total renewable (including traditional large-scale hydro) will contribute between one-third and one-half of all electricity generated in 2020. 
The main source of energy today is via the use of fossil energy sources (e.g. coal and oil), which evolve predominantly from remain animals and plants over a period of time. This source of energy is limited and can be depleted over time. Fossil energy is created though solar radiation over a long period of time, hence they can be regarded as a form of stored solar energy. Furthermore, when fossil fuel is burnt in conjunction with oxygen, CO2 is produce as a by-product of the heat generated. Fossil fuel combustion accounted for about 56.6% of all anthropogenic GHG emission in 2004 (Rogner et al., 2000). Hence, fossil fuel is one of the main contributor to climate change. Renewable energy, which is a regenerative form of energy, is the alternative form of energy to fossil fuel. This includes the use of wind, hydropower, biomass and solar energy. According to (Farrell et al., 2006) renewable energy contribute about 22% of the energy generated in 2013. However, there is a need to improve on the supply side of renewable energy such as better efficiency for solar panels. However, the use of renewable fuel is expected to continue to grow over the coming years despite the fact that non-renewable fuel is continuing to be prevalent in the world energy market to meet most of the energy needs. Owing to the mounting call for reducing reliance on fossil energy and a boost in green energy output, the production and use of renewable fuels has to grow more quickly in recent years (Ajao, Ajimotokan, & Raji). New ways for renewable energy resources are being sought to help meet the global energy needs. The use of renewable energy to solve the problem of climate change is essential as discussed in (Sims, 2004).  Many developing countries such as Nigeria also have great potentials in this regard as they have adequate natural conditions including soil, water, solar radiation and land to expand sugarcane oriented energy production. Brazil is prominent with regard to sugarcane bio-ethanol programme that has delivered remarkable results from the improvement and development of higher yielding sugarcane varieties to the manufacturing of engines that run on any gasoline and bio-ethanol blend. Jatropha - an oil plant, drought resistant shrub tree, which grows in Nigeria and other African countries, also hold good promises as bio-fuel resources. Hydrogen fuel cell is another area where research is presently intensified. Hydrogen, like electricity, is a universal energy carrier that can be produced as secondary energy from a wide variety of primary energy sources. Considering the whole energy chain from production to end-use, hydrogen, used in fuel cells to power transport and stationary applications, can provide significant benefits in terms of greenhouse gas emissions and local pollutants through increased efficiency and lower the rate of emission per end-use energy unit (Schindler et al., 2008). Reducing cost and improving durability are the two most significant challenges to fuel cell commercialization. Fuel cell systems must be cost-competitive with, and perform as well or better than, traditional power technologies over the life of the system. Ongoing research is focused on identifying and developing new materials, which would reduce the cost and extend the life of fuel cell stack components. (Evans, Strezov, & Evans, 2009) assessed renewable energy technologies based on critical sustainability indicators. The analysis showed that wind power is the most sustainable but requires relatively high capital cost. Hence more research needs to be conducted to make wind energy more affordable. Therefore engineers need to focus more on making renewable energy more available and affordable as the improvement made to renewable energy would assist in combating climate change. Hence, (Banos et al., 2011) proposed optimization algorithm as a suitable tool for solving complex challenges in renewable energy system. This is because of the multiple uncertainties associated with large-scale penetration of renewable energy production.
Improved Recycling such as Waste Heat Recovery
Heat recovery-to-power technology as an overall energy efficiency improvement measure, unlike renewable sources, is one renewable approach (alternative option) where waste heat is used as energy source for sustainable power generation (van der Linden & Romero, 2008). There are two usual arrangements (techniques) of the heat recovery-to-power schemes. This include the recuperation, where the waste heat recovered from the same cycle is employed to enhance the cycle efficiency; and the bottoming cycles, where the waste heat is employed as a source of heat for an independent cycle such as the steam Rankine cycle, organic Rankine cycle, supercritical Rankine cycle and trilateral cycle (Ajimotokan, 2014). Industrial waste heat refers to thermal energy generated during industrial processes, which is unexploited. The major industrial waste heat sources include hot combustion gases; heated products exiting industrial processes and heat transfer from heat carriers among others (Energy, 2002). The amount of industrial waste heat is poorly estimated, however numerous studies have quantified that about 20 - 50% of the industrial primary energy consumed is exhausted as waste heat (Ajimotokan, 2014; Fang, Xia, Zhu, Su, & Jiang, 2013; Johnson, Choat, & Dillich, 2008).
While during certain industrial processes, heat losses are unavoidable; improving the efficiency or integrating waste heat recovery-to-power technologies can diminish these losses. By industrial waste heat recovery-to-power applications, energy utilisation and efficiency is improved, and significantly primary energy demand and greenhouse gases emissions are reduced (Ajimotokan, 2014; Fang et al., 2013; Patil, Ajah, & Herder, 2009). The common uses for recovered industrial waste heat include using the heat internally to increase the efﬁciency of the industrial processes, for example combustion air preheating (Hao, Gu, Chen, Zhang, & Zuo, 2008), furnace loads preheating (Hao et al., 2008) etc. or externally across various industrial or built-up uses, for example waste heat recovery-to-power generation (Carcasci, Ferraro, & Miliotti, 2014), absorption cooling and space heating (Garimella, 2012; Wu, Wang, Shi, & Li, 2014) among others.
Slow Down Some Innovations
Engineers need to slow down on innovations that aim at making human lazier. With the introduction of alternative and renewable energies as a result of climate the invention of modern technology should be re-examined. There is the need to create a balance between opening up a modem world and adding to climate change as a result of not choosing the appropriate technology that would lead to less consumption of energy. There is no doubt about the fact that innovation is fundamental to growth however new and emerging technologies must pay more attention to energy efficiency especially with task that would ordinary have to be accomplished without the use of a machine. For example washing of clothes. We might argue that using a washing machine to wash our cloths help in saving water however the washing machine requires electricity against washing by hand. Therefore, there is a need to weight and balance innovation and energy consumption because the present definition of energy efficiency is: "doing same task with less energy, using the same amount of energy but producing more useful product or higher value product and redefining the task so that it can be done in a way with less energy" (Dictionary, 2005). However, there is a need to be redefined this in terms of what type of energy would have been expended. This is because the evolving technologies of the 21st century which are making the human life more convenient can easily erode the gains towards mitigating against climate change. Most of these new gadgets requires energy to power then, making our energy consumption to be increasing on a daily basis. This is because unlike traditional methods, nowadays we have a massive amount of entertainment ranging from the use of social media to talk to friends and family, food ordering and online shopping without leaving the comfort of our homes. There are also lots of software that helps us in running errands and books are now been read on devices rather than having the hard copy. We also no longer need to know direction to places as the use of GPS navigator is now the order of the day. Furthermore, we can also argue that conventional cars produce carbon and nitrogen oxide into the atmosphere but electric vehicles are advantages because they help in reducing the dangerous nitrogen oxide. However, the cleaner cars would require electricity and most nations depend on fossil fuel for electricity production, e.g. in 2014, only 19.1 of the total electricity generated in the UK is from renewable sources. The heavy reliant on fossil fuel for electricity generation shows that the energy efficient cars are in real sense not efficient as much as its been powered by electricity generated from primarily fossil-based fuel. 
The solution is to is to conduct energy audit. Energy audit can help in the understanding and analysing  the energy consumed and it also helps in the identification of areas where energy use can be reduced (Capehart, Turner, & Kennedy, 2006). Energy audit is an essential part of manufacturing process as it helps in identifying all energy efficient processes in production and manufacturing (intelligent production systems). That is, achieving 100% of efficient energy efficiency is important because this can give rise to innovations that can actually allow producing more with same energy, same amount with less energy or doing same task with less energy. 
Prevention of the Rebound Effect
Technological innovation aim at improving the efficiency of products that are using energy may not really be effective or lead to more energy consumption as a result of the take back effects known as the rebound effects. The rebound effect is the term used to describe the effects that lower cost of energy or the use of energy efficient product has on the behavioural changes. For example buying of a more efficient or electric car might lead to driving longer distances or the use of an energy efficient light bulb might lead to less concern about switching off the light bulb as a result of lower cost in the amount paid for electricity. The rebound effect was firstly discussed by Jevons in his famous work ‘The coal question’ where he argued that a more efficient use of coal might not lead to a reduction in the amount of coal consumed (Jevons, 1906). Rebound effect can be divided into a number of categories (Yu, Zhang, & Fujiwara, 2013). However the direct rebound effect should be the main concern of engineers. Unfortunately, few or no studies have measure the direct rebound effect in engineering practices. The direct rebound effect is defined as the desire to consume more of any product as a result of a reduction in price (Yu et al., 2013). During the original assessment on the energy efficiency of a product, the rebound effect can sometimes not be foreseen. Therefore the rebound effect should be considered and seen as the estimate between the real energy saving and the estimated energy savings. Hence, engineers need to be cautious in order not to overestimate the net benefit of the energy efficient product so that we would understand exactly how much efficient we are. Engineers can help in reducing the direct rebound effect by calibrating the energy efficient product in such a way that the consumer would be able to understand and measure their savings in a simple manner so that this can help in driving behavioural changes in addition to the adoption of technological innovations. Technological innovation should also be reviewed by engineers based on case by case bases and a strict measure should be in place so as to avoid the shift of energy consumption from one sector to the other. Engineering innovations should also force the efficient use of a product. (Bell, 2011) argued that the rebound effect is evident in waster reused system. Therefore, the paper propose the use of only grey water which is the rinsing water from the washing machine as the only source for gardening without any backup in order to force behavioural changes and encourage the better use of water. The paper also propose the development of non-complex treatment of grey water as a source of water that is used for flushing the toilets. The paper suggested that the provision of portable water as a backup can undermine the efficiency of such innovative idea. Therefore engineers need to restrain from providing such backup because it might not force the attitudinal change that is required. 
 Rebound effect would defiantly take place however, this should not be taking as an excuse to do noting regarding climate change. Engineering and technological improvements should be pursued in combination with appropriate constrains or polices that would help in realising the proposed reduction in energy in order to mitigate against climate change (Dahmus, 2014).   Research has shown that, in most of the developed countries the direct rebound effect is quite small in the region of about 5 - 40% (Small & Van Dender, 2005). However, the direct rebound effect is much is more significant in undeveloped and developing worlds. (Saunders, 2005). Hence, the steps to guide against rebound effects should be examined based on the attitude of one community and this cannot be generalised because no general approach can he used in preventing the direct rebound effects.
Engineering and Technological Adaption Techniques
Adaptation to climate change involves adjusting and responding to the expected risks and vulnerability, which are associated with climate change. There is a hope that mitigation techniques would be enough to fight climate change however there is also a need to discuss the adaptation techniques that should be in place. In anyway,  for effectiveness in the combat against climate change there is a need to have a synergy between the adaptation and mitigation engineering techniques  (Ayers & Huq, 2009). 
Innovative Designs of Resilient Infrastructures 
The effect of climate change would further be felt by most infrastructural systems including electricity, water, transport, communications, housing, oil and gas among others. This trend is likely going to accelerate in the coming years. Climate change would bring about some vulnerability in terms of damage caused by extreme weather events to our infrastructural system. This problem must be dealt with more especially because these infrastructures are interdependent. Therefore, there is a need to ensure that the engineered infrastructural system can cope with the climatic changes which has been predicted to happen. There are a number of ways that the change in climate can lead to vulnerability of our infrastructure. This would include an increase in demand on the electricity grid as a result of greater use of electric cars, high demand of air conditioning cooling systems over summer or change in the supply of electricity as a result of greater dependency on renewable energy generation. Power generation and supply could also be affected by flooding as a result of increases or heavy rainfall. A surge in storm or drought could affect the supply of water used in the cooling of power stations. The rise in temperature could also lead to more consumption of water and the incident of water pollutant could increase. The water infrastructure would also be affected by changes in the pattern of rainfall leading to reduce or increase in supply to reservoirs and the flow of rivers. Heavy rainfall would also mean that the drainage systems would be put under stress leading to flooding and dry periods. This could also affect canal banks and waterways navigation. Flooding could also affect the communication infrastructure as exchanges and overhead lines might not be accessible for regular maintenance. High wind can also cause serious problems to the communication infrastructure while both heavy rainfall and wind would have serious consequences on mobile phone signals. The failure of the communication network could also have a direct effect on the transport system. Road storm, increase in snow and extreme fog would also affect our transport networks. Changes in wind direction and flooding would also have effects on our bridges and tunnels. The changes as a result of climate change are not only the problem that the infrastructure network would face, the mitigation approaches which are aimed at preventing or minimising the effects of climate change, the behavioural change as a result of climate change and the change in our demography as a result of climate change would also have some effects on our infrastructure networks. Therefore, there is a need to consider a holistic engineering approach using innovative approach in building resilient infrastructures that would be adaptable to the change in climate. 
Electricity is one key infrastructure that all other infrastructural sectors depends on.  The introduction of smart meters and grid has been proposed as one of the adaptation technique that would help in managing the demand and supply of electricity (Duan & Deconinck, 2010). The introduction of smart meters would help to balance and provide the required robustness that the varying demand as a result of the introduction of energy intensive appliance such as the electric vehicles requires (Das & Balakrishnan, 2010). Apart from this, there is also a need to adopt adaptation measures for the fossil fuel such as coal and oil and gas industry. The engineering design around the fossil fuel industry especially the ones off shore must be made more robust. This is because it would be difficult to eradicate the fossil fuel industry especially in developing nations as it accounts for over 80% of the primary source of energy. (Meyer, 2008) examines the changes in engineering design practice that might occur as a result of climate change. The paper showed that there is a need for a more robust designs that would account for the uncertainties of climate change. (Bosher, Carrillo, Dainty, Glass, & Price, 2007) examined how design changes and protection would have to be considered in critical infrastructures and how the emergency management responses can take more systematic approach by integrating more with professional from the construction sector. 
    In other to put in place adaptation techniques we need to be prepared to spend more and recycle more of our products and examine the overall effect of a product. (DeLoach, 1985) proposed a measure of reducing the availability of cooling water to power stations by proposing a closed loop design that consume less water. The recirculation design uses cooling water only once or recovered and returned to its source. This helps in effective use of water. However it was showed that there is about 40% increase in installation cost and there is about 2-3 percent decrees in power efficiency as a result of the use water pumps and ventilators in the closed loop system (Greis, Schulz, & Müller, 2010)
Adaptation measures should also consider unconventional methods in case of disasters such as over flooding. The unconventional methods might in fact help in solving some other problems. [Floating energy storage for grid and maritime applications By Daniel Liang] proposed the use of a ship in floating energy storage on shore by loading the ship with batteries such that the storage can serve as power grid with fewer challenges compared to those faced by inland energy storage. The proposed storage can easily be deployed in case of power cut or natural disaster as a result of adverse weather, which is more likely as a result of climate change. (Robert Klar et al, 2009) proposed a buoyant energy system which is a floating hydraulic energy storage system, which allowed pumped energy to be stored in floating platforms which are arranged individually or in clusters on offshore wind farms. (Watts, 2013) suggested that we prepare for heat waves by identifying potential high risk area in a cities like Chicago then plant trees and adding a number of green roofs. The paper also proposed the use of neighbourhood checks by providing air conditioners to homes, building and increasing the number of cooling centres that accommodates people in the event of heat waves.
Forecasting which we might argue that might be unreliable must also be used while putting in place adaptation measures. This is because the design threshold built into our infrastructural projects may be breached more often as a result of climate change. (Göppert, Ihringer, Plate, & Morgenschweis, 1998) developed an adaptive online flood forecasting model based on distributed deterministic catchment model. The model helps to avoid flooding of cities in reach of River Lenne, the main tributary of the Ruhr River. There is also a need to develop innovative infrastructures that are dedicated to climate control and protection such as sea defences and flood protection in addition to interconnecting of water supply. 
 It can be seen that all infrastructural sectors would potentially be affected by climate change and most of the infrastructure network which are already inter dependant on each other would be much more interdependent. For example the smart meter depends on telecommunication networks. Therefore the adaption technique that must be adopted must cut across all the infrastructure network while introducing both short and long term measures. The resilience techniques must also adopt new technology and Engineers must also focus on interdisciplinary methods in addition to constant exchange and sharing of information among all the sectors. The adopted technology must also be much more efficient and designed to a high level of standard with proper regulation to serve multiple purposes. The designed must also be monitored continuously for timely maintenance. In some circumstances relocation of existing infrastructure might also be necessary.     
Rapid Development of ICT
The need to invest in our infrastructure is enormous in the coming years and the cost in this upgrade would increase as a result of climate change. Autonomous reporting of the condition and availability of our infrastructure would be very important. This is in addition to building a resilient infrastructure that would be dependant of timely maintenance. However, The cost of making all our infrastructure more resilient would be difficult to justify commercially as the global infrastructure need is estimated to be over 6.7 trillion USD/year under the business as usual scenario while the cost as a result of low carbon infrastructures which are in synergy with resilient infrastructures could be in excess of 450 billion USD/year (Kennedy & Corfee-Morlot, 2013).  However ICT coverage can help in monitoring the infrastructures so that we can be able to tell when such infrastructure is about to collapse. This would also help in preventing unnecessary waste in anticipation for the effects of climate change because we would be able to use ICT to monitor the changes until when a repair or replacement would be absolutely necessary. 
 Wireless sensors has been developed as a monitoring tool for remote locations and recent technologies has helped in developing sensor nodes that are small and can communicate within a short range. This nodes can monitor a wide range of ambient conditions such as temperature, humidity, pressure, noise level among others (Akyildiz, Su, Sankarasubramaniam, & Cayirci, 2002). (Mainwaring, Culler, Polastre, Szewczyk, & Anderson, 2002) proposed the use of wireless sensors in monitoring seabirds nesting environments. (Akyildiz et al., 2002)  also reviewed how wireless sensors can be used in environmental applications such as flood detection, forest fire detection chemical/biological detection and biocomplexity mapping of the environment. (Xu et al., 2004) also proposed how we can use wireless sensors in monitoring our infrastructures.        
ICT can be used in forecasting and analysing the weather itself to prepare for adverse weather conditions or a disaster. Communicating with family and loved ones around the world would also be essential in case of a disaster. (McGraw, Mitulla, & Woll, 1997) proposed a disaster warning communication systems which is a message relay system that is designed as a backup warning for impending disaster. The proposed system was designed for places that are vulnerable to disasters. (Ferdousi, Dikbiyik, Habib, Tornatore, & Mukherjee, 2015) also proposed a disaster resilience cloud networks for content management in cloud networks.  ICT should also be used in shifting away from traditional methods of doing things to save energy.  (Weber, Koomey, & Matthews, 2010) examined how ICT can he used in reducing the amount of energy consumed by the music industry. The paper examined the carbon emission associated with the delivery of music from the recording in the studio up to the point where it is it listened to by the consumers. The result in the paper showed that listening to music online produces about 65% reduction in carbon emission compared to when the music is downloaded. In addition to this, the paper also showed that nearly a further factor of 5 in energy saving can be recorded if a customer can avoid the use of a compact disk by not burning the music into a CD under the assumption that a customer drives to the CD store.
Furthermore, ICT can also be used as a platform for global participation in dealing with the changes as a result of climate change. This is because with ICT the worlds is now a global village. IEEE has been organising a 100% online conference called "IEEE greencomm". This conference is not only a fully online conference but also aimed at providing solutions to the challenges of energy efficient communications as a result of the use of green technologies. 
Conclusions 
Climate change is inevitable and the current trend is irreversible. However, some mitigating techniques can help in slowing down the rate of change. Engineers need to adapt and offer great technological innovation to mitigate and adapt to the reality of climate change. There is also a need for engineers take up the responsibility and ensure that the solutions offered, balance the risks to the economy, environment, and the wider social implications in order to ensure a sustainable future. Some of the design standards based on historical climate data only are no longer appropriate because of the need to integrate future forecast changes in the climate. Engineering and technological responses are also essential in dealing with the challenges of climate change because the mitigation techniques put in place might also have some adverse effect on the environment especially if geoengineering methods are adopted. In addition to this, efficiency of the production and utilisation process of current energy systems must be improved. The electric grid must be expanded and the use of the smart meter must be encouraged so that alternative and renewable energy sources, which are intermittent in nature, can better be accommodated while monitoring what and how we use electricity for. New technologies can help mitigate and adapt to climate change if used properly. There is also a need to prohibit the emissions generating activities, as soon as such a prohibition is technically, economically and socially feasible while adopting the use of ICT in monitoring the infrastructures pending the provision of a resilient infrastructure. 
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