 CITIES : Changing the Metaphor to ‘Quality of Life’
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If over a third of the living planet has been decommissioned by the affluent and conspicuous standard of living practised by  less than a billion people of the developed world, imagine what would happen if all six billion people on the planet were to rise to such living standards. If we accept the living planet cannot support such a  scenario, then where do we go from here?

This article develops the common sense that the First World standard of living is an impossibility for all  global citizens. However, we shall explore if an  alternate but  far more sensible, subtle  and perhaps satisfying index—quality of life—can be possible for all. Thus far we have identified progress with  a crass,  increasingly devastating high standard of living.

The city  design we propose works out a new philosophy and template to build self-organised, non invasive cities that "conserve & use" their living natural resources and are self sufficient in water, food & milk. They are low on consumption but integrate living natural resource in an essential way into the  scheme of living and yet provide an impeccable quality of life.

The millennium report indicates that in the last 50-odd years, 60 per cent of the world’s ecosystems have degraded significantly and are showing terminal  stress,  as over  60 per cent of the wild species on land, rivers and the sea are on the verge of extinction. Yet more alarming is that in the last two years, over 12 per cent of species suffered this fate. Not so coincidentally, this was accompanied by a rather alarming accumulation of wealth by the richest 1 per cent of the world, which now holds almost 60 per cent of its wealth. It must be considered that it is in the last half-century that this has come to pass which is the span in which urbanisation has  really intensified. Much of this has come from the heightened consumption that identifies with the high standard of living of the more urban developed world. 

This brings us to the cultural compulsion that leads the rest of the world to chase the American dream. After the last war, the United States became the ultimate index of prosperity. Powered by heady technology and a consumer boom, it became a magnet for migration. The fascination was so strong that the rest of the aspiring world was lulled into the facile assumption that all you needed was to invent and consume. Most nations are still chasing this dream, oblivious of the fact that it has curdled and given us climate change, ozone holes, slicky seas, species loss and insatiable appetites. The American dream is actually the American anomaly—the Americans happened to be one-time beneficiaries of this consumer binge. For the rest of us, it will continue to remain a dream or, more likely, become a nightmare. It has not yet sunk in that the planet just does not have the larder for another freak event like the American dream party. It seems that the human appetite for acquisition and consumption has been firmly entrenched by market forces. The media, a product of technology, takes it further by connecting from a local audience of a few hundred to a global one of several millions. Love thy neighbour has become love for whatever thy neighbour has. The difference is that TV and travel has brought into the neighbour fold Moscow and Tokyo and Washington, Beijing….



QUALITY OF LIFE
Good air and water are so basic to not just the quality of life but to life—no amount of luxury can compensate for them. Cities need nature to regulate their climate and pollution to provide health for their citizens.  Cities cannot exceed their carrying capacity or they become invasive. They should be self-sustaining, like other living systems, and not prey on their environs.  They need to conserve and use their local living natural resources.

The one thing that does not square up in all this is that conspicuous consumption does not necessarily mean a better quality of life. Quality of life is not an entirely material thing—it is far more subtle and sensitive. Just what do we do with our money? Go to faraway places in search of natural getaways when we have ample in our own neighbourhood. We seek health and peace at health spas and retreats when they are present in natural areas everywhere. More luxury doesn’t necessarily bring pleasure; on the other hand, it makes happiness and fulfilment seem more elusive. Often, we find beauty in simplicity. We see this in everything from architecture to painting and garments. A nature walk by a river or a lake or in a forest is more poetic and romantic than the claustrophobic luxury of a five-star hotel.

A remarkable example of this is the universal appreciation for the minimalist aesthetic of the Japanese, who—ironically—are anything but minimalistic in their lifestyle. Perhaps we need to simplify our lifestyle and learn the art of living from nature. In what follows is provided an actual realisation of the design for such a living scheme. 


CITIES
Cities have a chronology that may be worth visiting. The first human settlements were perhaps caves and other such insulated shelters in the early times of hunter gatherers. Then came agriculture, and the settlements changed to walled habitation and huts on stilts. This was followed by tribal society, which also ushered in a  time of fighting for dominion over fertile land by competing clans. Then came empire and imperial capitals, which announced wealth and power by building the grand and imposing. Along with this came temple cities, and crusading religions founded papal cities and caliphates with the grand architecture of palaces and forts.

The colonial city emerged with the ascent of the European colonial powers. These were apartheid cities with separated status-defined quarters. For example, Calcutta had an elitist British quarter, a separate Indian civilian quarter, a separate workers’ quarter, and so on. The colonialists wanted to exhibit their dominion with grand buildings and avenues. They built imperial cities like Delhi and Buenos Aries.

We also have had new capital cities like Chandigarh in India , which was designed by the  architect Le Corbusier, based on the earlier work of Myciej Nowicki and Albert Mayer, and which had excellent drainage and so-called rectilinear sectors with ‘Soviet’-style architecture. Another such new capital is  Brasilia,  designed by architects Lucia Costa, Oscar Niemeyer and  Roberto Marx. Brasilia is grander than Chandigarh but cut from the same cloth. None of these cities, though, is self-sustaining in, for example, water, vegetables, milk, or lean in energy use.

In the last several decades, we have had numerous high-rise skyscraper cities, beginning with New York and Chicago in the United States. But now many cities have transformed into megacities. 

In the developing world, the city never stops growing; the gravity of the city is like matter—the larger the mass, the larger its gravitational attraction. But then we know that beyond a certain threshold, matter can collapse to a black hole, or explode. Examples take us across continents, from Mexico City to Sao Paolo and Rio de Janeiro, Lagos, Delhi, Mumbai, Beijing, Shanghai and Jakarta—the list goes on.

INVASIVE CITES

Over time, urban living has transformed the landscape of life. The change has been wrought by human development moving to larger and larger human settlements—cities, and now megacities. Often, such cities defy the idea of limits to growth. Much like monopolistic capital appropriation by a few individuals or corporations, megacities hold a monopoly over the rest of the planet. Yet, while we are glibly racing to greater urbanisation, we also find that this fabric is getting frayed and strained, tearing the larger landscape of the planet. So much so that now the planet has a ‘technosphere’  that has been added to the living planet that now encompasses  not just the biosphere but also the lithosphere, geosphere, hydrosphere and atmosphere. The technosphere is the combined mass of building material and non-biodegradable waste added onto the biosphere and is estimated to have a mass of 30 trillion tons or about 50 kg for each square meter of the planet’s area. It would be misleading to forget that, actually, this concrete mass is not spread democratically but is concentrated in and around cities, industrial townships and mining sites.

Urbanisation is the order of the day.  Whereas the developed world has stable cities, landscapes and populations, in the developing world they are anything but. We are getting infra cities with ultra-structures. Big cities are conspicuous consumers—it takes several times more resource to service a megacity resident, with the same standards as in a small  town. 

These megacities are fast becoming unliveable. Take the example of a 20-million city like Delhi or Beijing.  They have toxic air and sometimes even killer air, exceeding six times the allowed health safety limit of microscopic particulate matter. Such cities now have a very large and expanding water footprint; Delhi gets  water from 300 km away—the Tehri dam, which has permanently scarred the great  Himalayas—whereas  Beijing’s water is brought by bulk long-distance transfer from the  leaching of a great river, the Yangtze, the consequences for  its river ecology, which are yet unknown, but cannot be anything but adverse. 

Not only do commuting distances inflate in a big city, but so do traffic jams and, consequently, travel time. Particularly in developing countries, big cities have enormous medical problems from air pollution and dust and stress, and therefore need a huge medical infrastructure. They also need an inordinate transport infrastructure. These cities need huge storage for supplies and they generate huge quantities of sewage; they can have large  shanty populations (even 40 per cent) that makes life intolerable for half the population. 

Often democracy is blamed for this. How can one stop people from migrating to a megacity to find employment? One can. Migration is induced by  investment. We have invested unilaterally in big cities and if  the ‘news’ is an indicator more investment in the form of mass housing for the shanty or jhuggi dwellers is imminent in Delhi. This is in total violation of the carrying capacity  - it is a thoughtless populist measure.

True , you cannot force anyone out of the megacity regardless of the their abject living condition. But you can move investments to smaller towns in the form of schools, university ( IIT! and IIM ! ),  good transport and green areas. Citizen’s of   smaller towns can be seduced further by giving them tax cuts in personal income tax, in property tax and in car registration and in so many other ways. The bad air, traffic and often water problems in megacities will induce people to move to a better place. 
There are many small towns that are a non commuting distance away from Delhi – Meerut, Mathura, Panipat, Alwar .....   It does take a little empathy and cooperation between the Delhi government and the Union government to do this but very sadly it is  not happening. And now with the antipathy between these two adversarial  governments it is even less likely. Any such proposition individually by the state or the centre will be greeted  with a populist cacophony of  protest  against eviction. Here is a case where common sense must override political rhetoric.
Take note of the trend that the Chandigarh gentry, which were drawn to Delhi, like a moth to a candle, no longer want to get singed by the toxic  air of Delhi – they prefer to move events to Chandigarh. And the Delhi people love the reprieve of breathing good air for a few days. As a universal responsibility for our future, we therefore need to move to less invasive, self-sustaining ‘natural cities’.
 PERENNIAL WATER FOR CITIES  
From being blessed countries that had plenty of water 50 years ago, India and China are now moving towards terminal water stress. All the rivers of northern China have been hit and polluted, and it has also gone on overdrive on groundwater. As a matter of fact, it may be heading for a bigger disaster in undertaking an unwise and unnatural long-distance bulk transfer of water from south to north.

Equally serious, India has unconcernedly pulled out most of its groundwater in the north-west and the central-south in working its celebrated green revolution. If natural wisdom prevails, there is a whisper of a chance to recover this in 40 years, but only if the agricultural map of the country is redrawn. And in the water-short half of the country, expectedly, rivers are overdrawn and polluted, which means another long and painful haul to restore them.  A huge and irreversible water problem has been created by lack of foresight.

Many cities of the world depend on rivers for their water. How can a city by a river be self-sustaining for water, now that the rivers are polluted? The only way out is to discover a new perennial local source of water and protect it with one’s life.  To this we turn.

THE HIDDEN TREASURE: FLOODPLAIN AQUIFERS
The Himalayan rivers and their tributaries come  down from the Himalayas into the plains of north India and China. They have been flowing for millions of years, overrunning their banks during the monsoon, swollen with water, and depositing sand on their floodplain. This sandy layer on top can be from  50  m to even 100–200 m deep, which is a lot.  Sand and gravel are excellent for water storage.
 Sand and Water
[image: ][image: ][image: ]
Take an equal amount of dry river sand and water in two identical glasses and start pouring the water into the sand glass, watchfully. Voila, half the water glass can empty into the sand. No surprise – sand and gravel are great for water storage. They are aquifer material. 
NATURAL UNDERGROUND STORAGE
The Yamuna river floodplain in Delhi is about 100 sq km in area and on average 50 m deep, and runs for  a river length of 50 km in the National Capital territory. Even after gravity compactification, it holds a lot of underground water—about 35–40 per cent of this volume is water. Approximately one-third of this, about 12 per cent  of the total volume of the aquifer, can be withdrawn. This is called the specific yield.   Can we use this?
One may think that if we pull out all this water from the floodplain, we will end up leaching out all the water. But, the floodplain is an extensive aquifer that runs the whole length of the river—over 1,000 km. If we take out the water locally for the city the rest of the floodplain will recharge it by gravity, even when there is no rainfall recharge. This has been seen to be so from the hydrographs of the floodplain. Experiments on local withdrawal of water show that if there was no recharge from outside the local area of withdrawal, groundwater levels would have diminished by 10 meters, whereas, actually, in the floodplain they diminish by only 2 meters.  This shows that the floodplain is an exceptional and extended aquifer, where any withdrawal is compensated by gravity flow from a large surrounding area. And, unlike other aquifers, the water supply from the floodplain wells never runs out. This is optimal natural underground storage with the advantage of no land (reservoir) and no evaporation losses as for surface storage.
Wait, this sounds too easy - we must remember that ecology demands that we only pull out no more water than the annual recharge.
NATURAL RECHARGE	
But there are clear limits on how much recharge can occur naturally.  On carefully working out the natural recharge from rainfall (60–70 cm  a year for Delhi) and  flooding,  we found that the withdrawal has to be  considerably scaled down.  Even so, for about 50 km of river length, this can take care of the water needs of almost 3 million people, 200–250 MCM (Million Cubic Meters) of water a year. It is non-invasive and perennial. It can be preserved and used every year—nature’s gift. 
The Mahanadi, in Cuttack and Bhubaneshwar, has 300 sq km of quality floodplain that is about 40 m deep. It has rainfall, which is 160 cm per year—almost three times that of Delhi, and can provide a non-invasive perennial  water supply for even seven million people.
The recharge takes place from   rainfall and flooding that comes late in the season, when the river has washed out the pollution. Naturally filtered floodplain water is of drinking water quality—far better than polluted river water.
 

ECONOMIC VALUE
It is straightforward to set an economic value for this water. The highest slab tariff on water for commercial use charged by the Delhi Jal( Water) Board (DJB) is ₹1,500 for 10,000 litres or 10 cubic meters. At this tariff, the annual sustainable yield   of the flood plain, about 200 MCM, works out to a value of over ₹3,000 crores a year. Recycling the same volume of water for drinking works out to be much more. 

This scheme is not a pie in the sky but is working on the ground. This project is a pioneering and a path-breaking one for the world. The scheme is working in Delhi on the Northern (Palla) half of  the Delhi Yamuna floodplain, which has a capacity to deliver a sustainable water yield of 100 MCM a year. It is already yielding half its capacity, 50 MCM, while it  awaits a new pipeline. But at the highest commercial water tariff of the DJB  it already amounts to ₹750 crores of annual revenue for the DJB.1
COST
This scheme is  perennial,  and sustainable while being very low cost; an annual yield of 100 MCM  would cost about  ₹100 crores for the installation of all the borewells, a pipeline and a SCADA (supervisory control and data) system  which will  have sensors for all quality parameters, and  computerise all operations for optimal pumping.

PERENNIAL, NON-INVASIVE  AND GLOBAL
 Is it not absurd to recycle water with more technology and dispense more waste in the environment, with costs over ₹3,000 crores a year, rather than have a natural and perennial source of water that does the same practically for free? Such a creative scheme can be of immense value in hundreds of cities that have a river flowing through.  Cities which have populations of less than three million like Mathura, Agra, Allahabad and Benares, to name few, can source all their water from the floodplains. Delhi will need other sources as its population is very large. It is a pity that it is yet to be adopted by numerous other cities. It can be hugely useful for China and the Middle East as well.

The uniqueness of this novel and creative scheme is that it employs only natural storage and natural recharge. Such non-invasive use ensures sustainable and perennial water solutions which strictly conserve the ecological integrity of the water resource. Such  ‘Preserve and Use’  schemes are the guarantor for holding these natural resources that were created over millions of years, for future generations—something that has been regrettably absent from most human inventions and interventions in the last century. We can now move to a new template for city design.

NATURAL CITIES

We therefore need a new blueprint for cities that will be self-sustaining  and minimally invasive. It is here that we depart from our earlier narrative on  the historical evolution of cities. The contemporary dilemmas of urbanisation call for a radically new idea to design cities on the basis of self-sustainability. By happy ‘coincidence’, this runs parallel to our starting proposition that we must provide quality of life with minimum consumption and habitat wear and tear. 
How can cities be self-sustaining and not prey upon their environment? This led us to think of cities in a different way. With some daily ‘bread’ as the input, all natural organisms  maintain a steady state that is reflected in their physical parameters—temperature, pressure, trace elements, blood or plant  plasma—holding steady. We have a word for this principle of life - homeostasis - but science is yet to find an explanation for this. We do not understand homeostasis even for a single living cell. As a matter of fact, this year’s Nobel Prize for medicine was given for  revealing a part of this mystery, the recycling function of a single cell—that is how far we are. 
 At the largest scale, the living planet uses sunlight that shines on it everyday to do the same—it is self-sustaining and keeps the  composition of the atmosphere and the salt in the seawater constant over cosmic time.  So, perhaps, this  could be the natural organising principle at the intermediate scale of a living city. 
There is another principle to guide us—conserve and use—of being non-invasive to nature. And, finally it has ears and feet on the ground—it is not just an idea.
The river floodplains are still intact and happen to be possibly the only new source of city water on the horizon. We have found that a new urban civilisation of a million people can be watered by about 20 km of floodplain along the river course. This can happen by locating the city by the river floodplains, and marking out a 3–4 km-wide floodplain across a river length of 20 km as a water sanctuary. 

Now we shall move on to one of many possible  templates for city design. Bordering the floodplains, we can set the city on a 15 km x 15 km square chessboard pattern, with white squares as built areas and black squares as green areas, which could be parkland, organic vegetable gardens, orchards or pasture. The 3 km-wide floodplain aquifer that runs for 20 km along has to be protected to provide a local and perennial quality water supply.  Above ground, the floodplain can be used  for growing (only) organic vegetables. 

Downstream and transverse to the river, a 15 km long and 3 km wide strip, can treat the sewage and be kept as pasture for cows. The cleansed water can either be used in pastures or sent back to the river. Of the green area in the city, we will use a third for parkland, a third for vegetable gardens and orchards , and a third for pasture. This will make the city self-sufficient in   vegetables, fruit and milk. This integrates farming essentially into the city design and will deliver fresh, quality organic vegetables and fruit for the residents.

In the summer months in India, the built areas get a little hot—over 40 C. The hot air will rise, pulling in the cool air from the green areas—green convection. The city also pulls in cool air from the river—blue convection. Add insulating, hollow brick walls for housing, and reflecting roofs and solar panels. Put together, this can bring down ambient temperatures by over 4–6 C and in- house temperatures by 7–10 C during the hot summer, saving much energy that would have gone to air-conditioning.  
Now, the city is so designed that bicycle paths will run along the green diagonals and be non-stop—all less than 7–8 km from the city centre. This will make it an easy and shady bicycle ride, which will be shorter in time than driving and parking, encouraging people not to use cars. Such smaller traverses and non-hydrocarbon pathways will cut transport costs. Reducing commuting distances and the open green nature of the city will reduce pollution by a factor of 8 with a similar improvement in the health index, compared to a megacity like Delhi. This will greatly improve the quality of life of the city almost at no cost.
                                                                                                                                            This city will cut down dramatically on fuel costs for transportation and energy for cooling. We find that by factoring in all the costs, including cheaper rentals, the cost of living will diminish to a third of that in the big city. Moreover, the sustainability index, based on these parameters, would be hugely better. 
There are many local  forested hills in the neighbourhood .  Rain seeps through the humus and organic matter on the forest floor gathering nutrients and  then percolates through the rocky terrain underground to pick up minerals. Such forest hill tracts can provide mineral water for the inhabitants at almost no cost. Add a final flourish and run a picturesque blue canal from the river, through the city and back to the river. So, here it is, the design for a sustainable city that provides great quality of life for a million people. 

We call such a city a ‘Natural City’. The idea of a self sustaining ‘Natural City’ has evolved as a counter to the ongoing practice of invasive urbanization that destroys nature and its right of way – rivers, floodplains, waterways, lakes, reservoirs, marshes etc. making it highly unsustainable. Amravati, the future capital of Andhra Pradesh, offers an excellent opportunity to have a self-sustaining natural city. Such a vision is presented in the monograph ‘Amaravati:  Natural City’.
A ‘Natural City’ conserves living natural resource like river floodplains, but uses them non-invasively. It also uses natural ways to regulate the climate of the city and the health of all its residents. It is energy lean and can use renewable solar energy for its modest needs. A feature of such cities is that they must reside within their carrying capacity or they cease to remain self-sustaining. This is being violated in the present scenario of unbound urbanisation. Carrying capacity is an obvious non-invasive principle in nature that applies to our weight, consumption, population and cities as well.
Let me emphasize again that we have to change the conspicuous consumption “world class” standard of living metaphor that will bring us to a nasty end by the “quality of life” metaphor which is low on consumption but integrates living natural resource in an essential way in to the city scheme of living – this is the basis for Natural City Scheme.  

Such cities will provide quality of life to people belonging to all strata of society at minimal cost and consumption.  This vision was first presented by the author at an invited talk in November as a template for the  HABITAT 3 meeting in Ecuador in October 2016. It was carried forward to the meeting and has since  become an attractor.

Howsoever we may decide to design urban habitat for the future we must adhere to the principle that it must be self-sustaining and in symbiosis with nature, if it is to endure. This will preserve the quality of life for all. This will also bring the rural and the urban into seamless natural congruence. Such self sustaining cities are the ones that can secure the planet and habitat for future generations. 


NOTE
1.  See the Delhi Government press release of 1 June 2016.
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