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St The role of the Chief Scientific
'Science Adviser to HM Government

+ Report to the Prime Minister and
Cabinet

+ Responsible for the quality of all
engineering and scientific advice
across the whole of Government

+ Lead a network of departmental Chief
Scientific Advisors

+ Head of the Science and Engineering Profession in the Civil Service

- Supported by the Government Office for Science who have a cross-
Government challenge and support role




et Global challenges in the 21st
‘Science Century
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1t Population Food security Alleviating poverty

Counter-terrorism  WMD proliferation Infectious diseases Biodiversity

Goverament Increases in global population
¥ Science and urbanisation
World population by region Urban and rural populations of the world
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T Increased demand for food
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World food requirements World primary energy demand by region
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Government Availability of fresh water

Fresh water availability per head of

world population
20000

16000
12000

2000

Cubic metres of water

4000 +4 T T T d
1950 1970 1990 2010 2030

Source: UNEP, 2002

Manufactrng 2% 3

4%
Bactrcty & Gas
™

Mnng Other
oy

Source: ABS 2005

“The ;:7hgliléngiéiof securing safe and

plentiful water for all is one of the most
daunting challenges faced by the

world” !

Source: Ban Ki-moon, 2008

| Total world water demands are
| predicted to increase by over 30%

by 2030
|

Source: IFRPI
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Need:

50% more production on
less land, with less water
and using less energy

A challenge?




Gonormmen Climate Change impacts
Science

Projected impacts of climate change

Falling crop yields in many
developing regions
Possible rising
some high latitu

Sea level
threatens
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 Government Some of the global consequences

‘Science of climate change

Changes in Antarctic Botiom Water Foimaton?

Source: Synthesis Report, Climate Change Summit, Copenhagen March 2009
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Climate Change in Bangkok

Average maximum temperatures in Bangkok, 1961-2007
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The consequences:
Global coastal vulnerability

Growing coastal vulnerability of mega-deltas
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Bonsiiiies Flood risk?
Science

Human activities also increase flood risk

Top 5 sinking river deltas
'Chao Phraya  Thailand
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“parts of the [Chao Phraya] delta have
sunk relative to sea level by 15cm”

Source: Syvitski et. al., Nature Geosciences, 2009

oy | Governmen Effects of climate change:
RS Science Rising sea levels

East Asia: Country area impacted
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Bierr The Perfect Storm?
* Science

1. Can 9 billion people be fed
equitably, healthily and

Increased demand sustainably?

i, k) 2. Can we cope with the future
demands on water?

3. Can we provide enough
energy to supply the growing
population coming out of
poverty?

4. Can we do this whilst
mitigating and adapting to
Increased demand Increased demand climate change?
50% by 2030 h 30% by 2030

(FAO) (FPRI) 5. How does science and

engineering help in
preventing and adapting to
this perfect storm scenario?

| Government If we do nOthing —
Science Conflicts over food?
S THE: y HINDU

f:-'f,f' Food riots turn deadly in Haiti
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—— Conflicts over water?
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[The dam that divides Ethiopians

Divisive dam = Video map  'Water wars’  Lake at risk slides

India is stealing water of life. savs Pakistan
|

| Thousands of Punjab farmers suffer as river Chenab runs dry

{ .
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i BEC News, Ethiopia

| Most people in Ethiopia's lower Omao River Valley continue to |

| axist much as they have done for hundreds of years with |
virtually no concession to the 21st Century, with one disturbing |
excaption: automatic weapons.

[ Science and engineering solutions:
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Fusion at JET (Joint
European Torus) in
Oxfordshire, UK

“Oyster” wave energy converter

There are many other solutions, for example:

- Hydrogen + Wind

+ Solar photovoltaic + Geothermal

- Wave < Natural Gas Hydrate
‘Zero energy’ Tobacco ) .
Company Building + Energy efficiency - Biomass (gas and

Gaungzhou, China engineering liquid fuel)




p— Science and engineering solutions:

| Office for

‘Science water security

Demand primarily driven by:

éﬂ‘ AR i
Domestic Agriculture Manufacturing and
energy supply

Each requires a different type of solution, for example:

Improving agricultural water use efficiency e.g. drought resistance crops, drip
irrigation system

Recycling domestic grey water from houses

Nanotechnology to increase the availability of fresh water

Solutions for water storage, for example reservoirs

— Science and engineering solutions:

Office for

Science food security

Maize Rice Potatoes Wheat

Percentage loss of crop

- Genomics to provide targeted and predictive non-GM plant breeding
(e.g. for yield, sustainability, quality)

« Work on crop improvement e.g. increased disease resistance

+ GM may also provide future solutions, notably for improved drought and
saline tolerance; and resistance to pests and disease




| mosgenas The situation may be worse than
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Science predicted

Arctic September Sea lce Extent:
‘ Observations and Model Runs
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St Ocean acidification
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Changes in pH over the last 25 million years

2: } Oceans are an
’ important reservoir for
8.2 | CO, with ~30% of CO,
I s produced from fossil
78 fuel burning & land-use |
change taken up by
78 oceans
74 - T T T | (Sabine et al 2004)
25 -20 -15 -0 5 0 5 '

time {million years before present)

- Oceans will become: warmer; more acidic; less diverse; and over
exploited

- The impact on ocean food webs, ecosystems and biogeochemical
cycles could be very serious




Stneetor ™ Science and engineering is driving
' Science UK Climate Change policy

The Climate Change Committee has made a number
of recommendations which have been welcomed by

the UK Government:

The UK should reduce emissions of greenhouse gases
by at least 80% by 2050, as a fair contribution to a

global action on climate change

+  The UK should reduce emissions of greenhouse gases

by 34% by 2020

Once a global deal is reached, the target should

increase to 42% by 2020

What we need to achieve in Copenhagen:

Office for

+ Action by every country to cut green house

+ Using the Carbon Market to support

+ Using technology to tackle climate change
+  Tackling Deforestation

- Supporting countries in adapting to climate

* Putin place the finance mechanism for action

gas emissions

emissions reductions

change

« Reforming International Institutions Building Y
Britain's Future

@ HM Governent

Key issues for the Copenhagen
Science climate change summit




o Thai climate change action (1)
‘Science

The Bangkok Assessment on Climate Change (2009) suggested climate
change adaption measures. Some examples:

| Climate Community Business and Residential health
| change infrastructure commercial and general |
impact _ operations - population o
General long- | * Urban design + Reduced “heat + Better insulation .
:erm ”5”:9 « Tree planting island” effect using | . pesign for efficient |
emperatures reen spaces ; |
« Water conservation gA " cooling :
pallis W - Pest, insect controls
* Insect and pest techniques _ |
controls B . WateELm:fewatlon N
Increased + Increase the size of | * Increase water- » Ensure that storm
| frequency storm drains, culverts, | absorbing capacity sewers are clear of
and intensity | bridge opening etc of large paved areas | debris
of short- - Increase water « Increase attention
duration . absorbing capacity of paid to landscape '
‘ heavy rain urban landscape design for reducing

rapid run-off

Government

: Thai climate change action (2)
AP Science Rice production in Thailand

Addressing Methane Production

Use low-methane rice cultivars
Use direct seeding to reduce the period of methane formation

Use soil aeration in conjunction with water management

Reduce use of organic matter as
fertilizer

Use mineral fertilizers

Use methane production
inhibitors
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Office for

& Science collaboration is essential to
solve the major global problems

The UK is committed to working with
Thailand on key areas of science:

(/) Infectious disease
AN . .
P\ Bioelectronics / nanotechnology
Life Sciences / healthcare

Climate Change and renewable
energy technology

UK-Thailand Partners in Science Joint Statement

is a clear indication of this commitment




