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Many of you missed the workshop on air pollution and climate change at the 2017 BACCH annual scientific meeting, so here are 10 questions and a few facts you might like to ponder! 
Air pollution and climate change are two ends of the same spectrum representing the short-term and long-term effects of the human race burning fossil fuels, indeed humans have used more fossil fuels in the last 100 years than they used ever before.
Climate change and air pollution often deal with large numbers, so large that they are difficult to appreciate, so first question:

Q How would you describe 1 million, 1 billion and 1 trillion?

a. Seconds - in days and years?

b. Banknotes – piles of?

c. Olympic pools of water?
We all think in different ways so:
A. 1 million seconds equal 11.5 days, 1 billion seconds equal 31.75 years and 1 trillion seconds equal 31,710 years. World population is 7.5 billion which in seconds is 240 years!

B. The height of a stack of 1,000 notes measures 4.3 inches, so one million notes is 4,300 inches or 358 feet (the height of a 32 story building), one billion notes measures 67.9 miles. One trillion notes is 67,866 miles (that’s almost 3 times round the world). Annual global military spending is in the order of 1.6 trillion dollars.
C. An Olympic pool holds 660,430 gallons of water, so a billion gallons is 1515 pools and a trillion 1,515,151 pools worth.
How much rain fell during Hurricane Harvey in 2017? How many people were displaced and how many people in the world live less than 3 feet above sea level?
Rainfall is usually described in inches per day. During Hurricane Harvey it was between 40-50 inches per day. Difficult to translate inches to gallons but the estimate was that 33 trillion gallons fell around the Gulf of Mexico – the largest amount ever! To date, 50 people have been killed, around one million residents have been displaced and 200,000 homes have been damaged. 
Compare that to South Asia, where monsoon floods in 2017 have killed over 1,400 people across India, Nepal and Bangladesh and displaced 41 million people. Interestingly up to 4 Sept 2017 there were 26 stories in the UK national press on the South Asian flooding while there were 695 articles on Harvey. 
Globally, 145 million people live less than three feet above sea level. Climate change is expected to displace 200 million of them by 2050. Compare that to the impact in Europe of 5 million Syrians externally displaced during the crisis there.
Air pollution is an international and trans-generational issue, so:

what is the chance that you, in your last breath, have just inhaled at least one nitrogen molecule from Julius Caesar's dying breath?

a. <5%
b. 50%
c.>95%
Answer c. I quote Prof. John Allen Paulos here, who estimates there's a 98.2% chance that at least one of the molecules in that breath came from Julius Caesar's dying breath. He is Presidential Scholar of Mathematics at Temple University, Philadelphia. We tend to forget just how many molecules there are in every breath we take! He also also quoted as saying “Uncertainty is the only certainty there is and knowing how to live with insecurity is the only security”. How true in uncertain world.
Name the common UK urban air pollutants and how do they harm human health?
Sulphur dioxides, nitrogen oxides, ozone, volatile organic compounds (VOCs) polycyclic aromatic hydrocarbons (PAHs) and particulates. Basically they are waste products from the burning of fossil based fuels. 

The pathophysiology is not entirely understood, but the oxides create inflammation within the respiratory system and particulates cross into the cardiovascular system causing hypercoagulability, atherosclerosis and excess strokes and cardiac events.
Volatile organic compounds (VOCs) are any compound of carbon, excluding carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, and ammonium carbonate, which participate in atmospheric photochemical reactions. Health effects include respiratory irritation; headaches, loss of coordination, nausea; and damage to the liver, kidney, and central nervous system.
Polycyclic aromatic hydrocarbons (PAH) are neurotoxins that readily cross the placenta and damage the foetal brain, by inducing inflammation, oxidative stress, and vascular injury;  there is emerging evidence on foetal neural toxicity which might explain some neurodevelopmental disorders.
The numbers of deaths related to air pollution in the UK is estimated at 40,000 per annum.
Name the common climate change gases, what do they all have in common and why do cause climate change?
Carbon dioxide, methane, nitrous oxide, fluorinated gases and water vapour. All of these are small molecules characteristically have a single atom associated with two or four identical atoms (CO2, SO2, H2O or CH4). This structure enables them to trap energy in the earths atmosphere to keep it warm (and sustain life) but excess heat retention causes global warming. There is an explanatory video “how do green house gases actually work?” that reveals all here:  https://youtu.be/sTvqIijqvTg

How much would oceans rise if:

a. All 7.5 billion people on the earth jumped into the sea simultaneously?
b. If all the ice/snow on Greenland melted?

c. The arctic ice cap melted?

a. Only about 1/100 of an inch! 

b. Greenland ice cap contains 10 percent of the total global ice mass if it melted if it melted oceans would rise by more than seven metres or 22 feet.
c. Trick question! As there is no land under the arctic it is floating and as we all know when ice melts the water level stays the same.
The amount of water locked up in ice and snow is only about 1.7 percent of all water on Earth, glacial ice covers 10-11 percent of all land and if all glaciers melted the seas would rise about 230 feet (70 meters). About 68.7 percent of all freshwater is held in ice caps and glaciers. 
How much carbon dioxide 

a. do you produce daily by just breathing?

b. is produced by a 3 mile commute by average car?
c. the carbon footprint of the average EU citizen per year?

a. The average human exhales about 1kg of carbon dioxide on an average day. (The exact quantity depends on your activity.)

b. 2kg of carbon can be saved for every journey under three miles for which we walk or don't use the car.

c. Average carbon emissions per European resident 8 tonnes per person, for the average American is 19.8 tonnes per person and the average Chinese citizen clocks in at 4.6 tonnes while India is on a mere 1.2 tonnes per person. 

NHS

What was the 2013 NHS Carbon footprint in England?

Which element of the NHS creates the greatest emissions?

25m tons
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Pharmaceuticals are 22% of the NHS England carbon footprint of which 79% is primary care and community prescribing. Disposable medical instruments contribute 13% of the NHS England carbon footprint of which 75% is acute service.

Building energy use is 18% of the NHS England carbon footprint of which 51% of which is electricity consumption and 45% is gas consumption 

Sustainable healthcare

· promotes well-being, protects them from hazards,
· prioritises prevention, 

· creates balance between economic, environmental and social constraints,
· designs services to be effective, efficient and equitable,
· uses resources responsibly, 

· reduces waste,
· embraces low carbon technologies.
Food 

a. What proportion of the UK food is now grown overseas?
b. How much does global food production contribute to climate change?

c. What proportion of UK food is wasted?
a. 50% UK's food and feed now comes from overseas more than 2/3 of the land needed to produce the UK's food and feed is based abroad therefore 64% of the related greenhouse gases are emitted on foreign soils.

b. 24 % of the total global GHG emissions can be currently attributed to agriculture
c. 1.3 billion is of food is lost and wasted annually between farm and fork, producing 3.3 billion tons of carbon dioxide equivalent each year

Livestock production is a major contributor to climate change contributes about 18% to global anthropogenic greenhouse gas (GHG) emissions. 
What can you do? Personally, locally and nationally?
Personally

· Read and talk about air pollution and climate change; subscribe to The Lancet Planetary Health (free on line). Conserve energy, buy quality – think whole life costs. Carpool, use public transportation, bike, or walk; if using a vehicle keep engines tuned, tyres properly inflated. Reduce meat consumption and recycle all you can.

Locally
· Discuss at work influence local green initiatives, promote insulation, renewable energy and recycling – everything. Help design NHS systems to use recourses wisely -with a focus on prevention. Expand active travel networks and active leisure and transport especially for children and young people.
Nationally

“A Breath of Fresh Air” from RCPCH and other Royal Colleges suggest taking opportunities to promote:

1. cross government departmental collaboration to promote a joined-up approach to tackling air pollution and climate change 

2 Phasing-out coal power stations by 2025.
3 Expanding existing clean air zones especially around schools and deprived areas. 
4 Monitoring air pollution in areas where vulnerable populations are focused.
5 Retaining or improve air quality standards that the previous EU regulations afforded us during Brexit.

6 Supporting health professionals to take local action and provide advice to patients. 

Key reads
The Lancet Countdown on health and climate change: from 25 years of inaction to a global transformation for public health

A Breath of Fresh Air – Addressing Climate Change and Air Pollution Together for Health UK Health Alliance 
NHS Sustainable Development Unit https://www.sduhealth.org.uk/
Link to BACCH workshop presentation
