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Acronyms

The following is a list of acronyms from the health and climate change field:

ACS American Cancer Society

AIDS Acquired Immunodeficiency Syndrome
APF Adaptation Policy Framework

AVHRR Advanced Very High Resolution Radiometer

AWG-LCA Ad Hoc Working Group on Long-Term Cooperative Action
BoD Burden of disease

BSE Bovine Spongiform Encephalopathy

BTV Bluetongue virus

CBD Convention on Biological Diversity

CcC Climate change

CDC Centers for Disease Control and Prevention

CDM Clean Development Mechanism

CER Certified emission reduction

CH4 Methane

CIESIN Center for International Earth Science Information Network
CO Carbon monoxide

CO2 Carbon dioxide

corp Conference of Parties

COSMIC Country Specific Model for Intertemporal Climate - Computer Software
CvD Cardiovascular disease

DALY Disability adjusted life year

DHF Dengue hemorrhagic fever

ENSO El Nino-Southern Oscillation

ESM Earth System Model

FAO Food and Agricultural Organization

GBD Global burden of disease

GCM General Circulation Model

GDP Gross domestic product

GEF Global Environment Facility

GHG Greenhouse gas

GIS Geographic Information System

GLOF Glacial lake outburst flood

HIA Health Impact Assessment

HIV Human Immunodeficiency Virus

HPAI Highly pathogenic avian influenza

ICD-10 International Classification of Diseases — 10th Edition

Acronyms |v



ICESCR International Covenant on Economic, Social and Cultural Rights

ICIMOD International Centre for Integrated Mountain Development

IFPRI International Food Policy Research Institute

IFRC International Federation of the Red Cross

IPCC Intergovernmental Panel on Climate Change

ISDR International Strategy for Disaster Reduction

JE Japanese encephalitis

LAP Length of growing period

MARA/ARMA  Mapping malarial risk in Africa

MDGs Millennium Development Goals

MEA Multilateral environmental agreement

MIASMA Modeling Framework for the Health Impact Assessment of Man-Induced
Atmospheric Changes

MPH Miles per hour

NAO North Atlantic Oscillation

NAPA National Adaptation Program of Action

NCAR National Center for Atmospheric Research

NCD Noncommunicable disease

NDVI Normalized Difference Vegetative Index

NO2 Nitrogen dioxide

NOx Nitrous oxides

NWP Nairobi Work Program

NYC New York City

02 Oxygen

O3 Ozone

OCHA United Nations Office for the Coordination of Humanitarian Affairs

OECD Organisation for Economic Co-operation and Development

PAR Population at risk

Pb Lead

PDSI Palmer Drought Severity Index

PM Particulate matter

ppb Parts-per-billion

ppm Parts-per-million

PTSD Post-Traumatic Stress Disorder

RVF Rift Valley Fever

SBI Subsidiary Body for Implementation

SBSTA Subsidiary Body for Scientific and Technological Advice

SEA South-East Asia

SEARO South-East Asia Regional Office

SIDS Small island developing states

SO2 Sulfur dioxide
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SOI Southern Oscillation Index

SRES Standardized Reference Emission Scenarios

SST Sea surface temperature

UKMO United Kingdom Meteorological Office

UNCCD United Nations Convention to Combat Desertification
UNDP United Nations Development Programme

UNEP United Nations Environment Programme

UNFCCC United Nations Framework Convention on Climate Change

UN-OHCHR  United Nations Office of the High Commissioner for Human Rights
UVR Ultraviolet radiation

VBD Vector-borne disease

VBZ Vector-borne zoonose

VOC Volatile organic compound

WHA World Health Assembly

WHD World Health Day

WHO World Health Organization

WMO World Meteorological Organization
WNV West Nile Virus

YLL Years of life lost
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Action planning activity: Country action planning

Aims of the activity:

* To allow participants to connect with colleagues in their country/region and develop
their team work skills

* To allow participants to generate actions for their country that will help prevent
some of the negative impacts on health from climate change

* To generate a sense of action, enthusiasm and pride in participants at the
culmination of the training.

Required resources:

* Tables and chairs at the back of the training room that groups can sit around, or
floor space (if comfortable)

* Flipchart paper
* Coloured markers

* Background music and speakers

Timing: 30 minutes
Delivery notes for this exercise:

Set up the exercise carefully — ensure all participants are in a group that works for them. For
example participants from individual Pacific Islands without colleagues from their country
present may choose to group together with others for a subregional or regional grouping.
Encourage participants to decide together what makes most sense as an action planning
scale for them to work on. It is possible for one person to work on a country action plan, as
long as they draw in others and rework the action plan with representatives who will need to
be involved once they get home.

Allow for independent work — Encouraging participants to work together and decide
how they will tackle this exercise helps achieve part of the purpose of this activity, which is
to give participants experience in working together effectively as a team — something they
will require when implementing the action plan.

Consider the format for the presentations that will follow the exercise — You
may want to change the room set up (in the break) or invite external guests to see the
presentations, in order to increase the sense of significance given to the action the
participants are committing to undertake in their country/region.

Instructions for delivery

1. Ask participants to come to a clear area of the room in a huddle, and introduce the
idea of country action planning.
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“You've had some time to make a plan for your own work and how as health
professionals you can help protect health in your country from climate change. We
now want to give you the chance to gather with others from your country or region
to decide what you would like to do back in your country to together tackle the
health impacts from climate change.”

“Please arrange yourself into country groups. If you are the only person from your
country here, you could form into a sub-regional or regional grouping, or you could
develop a country plan on your own — whatever feels most appropriate for designing
a climate change and health action plan that can be implemented. So please move
into groups now, and stand with your group mates so | can see that everyone has
decided on their grouping, or that they'll work solo.”

Watch the group and check in with anyone who looks confused. Move amongst
the groups and check everyone is happy, asking if everyone knows who they are
working with.

NB: Have a fellow trainer count how many finalised groups there are.

2. Ok, now that you're in your groups, you have the next 25 minutes to create an
action plan for protecting health from climate change in your country or region.
I’'m going to leave it to you to decide as a group how you will go about this, and
what format you'll come up with. At the end of the 25 minutes — at X pm - you
need to be prepared to give a short presentation to the group (and invited guests — if
relevant) on the action plan you come up with.

In this room you have flipchart paper and markers, and a whiteboard one or two
groups could use. I'll give you some time reminders as you go. Are there any
questions before you start? Ok, go for it.”

3. Set timer.

Work out the length the country presentations will be able to be (see the session
plan for the total time block for presentations), based on how many groups there
are.

4. Give time reminders at:

— 10 minutes (15 minutes to go), and tell groups how long they will have for
their presentation

— 18 minutes (7 minutes to go). Encourage groups to get working on what
they will present if they have done already, and ask groups to decide on two
representatives to present their action plan; and

— 22 minutes (3 minutes to go).

5. At 25 minutes ask participants to finish their action plans and pack up their
materials.

If a break is scheduled, send people off for some fresh air before they sit through
presentations. Otherwise start straight into the presentations, asking for a group to
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nominate to present first. Remind everyone of the time they have for presentations,
and that you'll be giving them a 30 second warning and then a wrap up signal.

Use a timer, ‘30 seconds to go” sign (if desired — this can be written on a page or
coloured post it note) and keep to time to prevent the presentations from spilling
over.

Encourage applause at the end of each presentation, and then call for a next
country to present. Ideally pages will be stuck up on the wall or a spare whiteboard
for display, where they can be photographed one by one.

At the end of all presentations acknowledge the action plans and ask for another
round of applause. If there is time, call for short reflections from other trainers or
invited guests, giving the participants a sense that their action is significant, and that
following through on their action plans is highly valued.

To document and share the actions that have been generated, have a trainer or
photographer photograph all the action plans if possible, and let the group know
how these will be documented. Ask each group to decide what they will do with the
hardcopy version, and ask a representative to come and get their plan at the end of
the session/training (whenever the photographing is completed.)
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Glossary

Adaptation: The process of adjustment to actual or expected climate and its effects.

In human systems, adaptation seeks to moderate or avoid harm or exploit beneficial
opportunities. In some natural systems, human intervention may facilitate adjustment to
expected climate and its effects.

Adaptation assessment: The practice of identifying options to adapt to climate change
and evaluating them in terms of criteria such as availability, benefits, costs, effectiveness,
efficiency, and feasibility.

Adaptation Fund: A Fund established under the Kyoto Protocol in 2001 and officially
launched in 2007. The Fund finances adaptation projects and programmes in developing
countries that are Parties to the Kyoto Protocol. Financing comes mainly from sales of
Certified Emissions Reductions (CERs) and a share of proceeds amounting to 2% of the
value of CERs issued each year for Clean Development Mechanism (CDM) projects. The
Adaptation Fund can also receive funds from government, private sector, and individuals.

Adaptation measures: This refer to actual adjustments, or changes in decision
environments, which might enhance resilience or reduce vulnerability to observed or
expected changes in climate.

Ambient air pollution: Air pollution in the ambient environment, that is, in outdoor air, but
able to enter homes.

Air pollution: One or more chemicals or substances in high enough concentrations in the
air to harm humans, other animals, vegetation, or materials. Such chemicals or physical
conditions (such as excess heat or noise) are called air pollutants.

Air quality guidelines: Value at or under which a pollutant is considered to have no or
minimal impact on health.

Anthropogenic: Human made. In the context of greenhouse gases, emissions that are
produced as the result of human activities.

Atmosphere: The gaseous envelope surrounding the earth, divided into five layers

— the troposphere which contains half of the earth’s atmosphere, the stratosphere,

the mesosphere, the thermosphere, and the exosphere, which is the outer limit of the
atmosphere. The dry atmosphere consists almost entirely of nitrogen (78.1% volume mixing
ratio) and oxygen (20.9% volume mixing ratio), together with a number of trace gases,

such as argon (0.93% volume mixing ratio), helium and radiatively active greenhouse gases
(GHGs) such as carbon dioxide (CO2) (0.035% volume mixing ratio) and ozone (O3). In
addition, the atmosphere contains the GHG water vapour (H20), whose amounts are highly
variable but typically around 1% volume mixing ratio. The atmosphere also contains clouds
and aerosols.

Atmospheric brown clouds (ABCs): Are regional scale plumes of air pollution that consist
of copious amounts of tiny particles of soot, sulphates, nitrates, fly ash and many other
pollutants.

Glossary |xxv



Annex | Parties / countries: The group of countries listed in Annex | to the United Nations
Framework Convention on Climate Change (UNFCCC). Under Articles 4.2 (a) and 4.2 (b) of
the UNFCCC, Annex | Parties were committed to adopting national policies and measures
with the non-legally binding aim to return their greenhouse gas (GHG) emissions to 1990
levels by 2000. The group is largely similar to the Annex B Parties to the Kyoto Protocol that
also adopted emissions reduction targets for 2008 — 2012. By default, the other countries are
referred to as Non-Annex | Parties.

Annex Il Parties / countries: The group of countries listed in Annex Il to the United Nations
Framework Convention on Climate Change (UNFCCC). Under Article 4 of the UNFCCC,
these countries have a special obligation to provide financial resources to meet the agreed
full incremental costs of implementing measures mentioned under Article 12, paragraph 1.
They are also obliged to provide financial resources, including for the transfer of technology,
to meet the agreed incremental costs of implementing measures covered by Article 12,
paragraph 1 and agreed between developing country Parties and international entities
referred to in Article 11 of the UNFCCC. This group of countries shall also assist countries
that are particularly vulnerable to the adverse effects of climate change.

Anthropogenic greenhouse emissions: Creenhouse-gas emissions resulting from human
activities.

Biological model: a mathematical approach to determine the relationship between
environmental variables and an outcome of interest (e.g. the distribution of disease vectors)
using biological associations between the environment and aspects of population dynamics
(e.g. how insect development rates change with temperature). Unlike statistical models, this
approach requires detailed understanding of disease population dynamics.

Carbon dioxide: A colorless, odorless, nonpoisonous gas that is a normal part of the ambient
air. Carbon dioxide is a product of fossil fuel combustion. Although carbon dioxide does

not directly impair human health, it is a greenhouse gas that traps terrestrial (i.e., infrared)
radiation and contributes to the potential for global warming.

Carbon monoxide: Colorless, odourless, toxic gas produced by incomplete combustion of
carbon containing materials.

Capacity-building: In the context of climate change, the process of developing the technical
skills and institutional capability in developing countries and economies in transition to
enable them to address effectively the causes and results of climate change.

Climate change: Climate change refers to a change in the state of the climate that can be
identified (e. g., by using statistical tests) by changes in the mean and / or the variability of
its properties, and that persists for an extended period, typically decades or longer. Climate
change may be due to natural internal processes or external forcings such as modulations of
the solar cycles, volcanic eruptions and persistent anthropogenic changes in the composition
of the atmosphere or in land use. Note that the United Nations Framework Convention on
Climate Change (UNFCCQ), in its Article 1, defines climate change as: ‘a change of climate
which is attributed directly or indirectly to human activity that alters the composition of

the global atmosphere and which is in addition to natural climate variability observed over
comparable time periods’. The UNFCCC thus makes a distinction between climate change
attributable to human activities altering the atmospheric composition, and climate variability
attributable to natural causes.
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Climate prediction: A climate prediction or climate forecast is the result of an attempt to
produce a most likely description or estimate of the actual evolution of the climate in the
future (e.g., at seasonal, interannual, or long-term time-scales).

Climate projection: A projection of the response of the climate system to emission or
concentration scenarios of greenhouse gases and aerosols, or radiative forcing scenarios,
often based upon simulations by climate models. Climate projections are distinguished

from climate predictions in order to emphasize that climate projections depend upon the
emission/concentration/radiative forcing scenario used, which are based on assumptions,
concerning, for example, future socioeconomic and technological developments that may or
may not be realized, and are therefore subject to substantial uncertainty.

Climate scenario: A plausible and often simplified representation of the future climate,
based on an internally consistent set of climatological relationships, that has been
constructed for explicit use in investigating the potential consequences of anthropogenic
climate change, often serving as input to impact models. Climate projections often serve
as the raw material for constructing climate scenarios, but climate scenarios usually require
additional information such as about the observed current climate. A “climate change
scenario” is the difference between a climate scenario and the current climate.

Climate-Sensitive Health Outcome is any health outcome whose geographic range,
incidence, or intensity of transmission is directly or indirectly associated with weather or
climate.

Climate Variability describes variations in the mean state and other statistics (e.g.,standard
deviations, the occurrence of extreme events, etc.) of climate on all temporal and spatial
scales beyond that of individual weather events. Variability may be due to natural internal
processes within the climate system or to variations in natural or anthropogenic external
forcing.

Cholera: An intestinal infection, caused by the bacterium Vibrio cholerae, which results in
frequent watery stools, cramping abdominal pain, and eventual collapse from dehydration.
It is thought that zooplankton in cold waters may carry large number of cholera vibrios on
their bodies. Zooplankton feed by grazing on phytoplankton which bloom with sunshine
and warm conditions. Thus, a phytoplankton (algal) bloom may lead to an increase in the
population of zooplankton which carry the vibrios.

Cobenefits: benefits (often health benefits) associated with reductions in greenhouse

gas emissions. For example, reduced emissions of air pollutants can have immediate

health benefits. In addition, there can be cobenefits of adaptation measures, such as new
surveillance systems that monitor climate-related and nonclimate-related infectious diseases.

Conference of the Parties (COP): The supreme body of the United Nations Framework
Convention on Climate Change (UNFCCC), comprising countries with a right to vote that
have ratified or acceded to the convention. It currently meets once a year to review the
Convention’s progress. The word “conference” is not used here in the sense of “meeting”
but rather of “association”. The “Conference” meets in sessional periods, for example, the
“fourth session of the Conference of the Parties.”
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Dengue/dengue haemorrhagic fever (DHF): An acute febrile syndrome caused by
dengue arbovirus type 1-4, commonly transmitted by the mosquitoes Aedes aegypti and
Ae. albopictus, which breed in small water bodies in containers, car tyres, etc. Dengue is
often called breakbone fever because it is characterized by severe pain in joints and back.
Subsequent infections of dengue virus may lead to dengue haemorrhagic fever, which can
be fatal.

Disability Adjusted Life Year (DALY): An indicator of life expectancy combining mortality
and morbidity into one summary measure of population health to account for the number
of years lived in less than optimal health. It is a health measure developed for calculating the
global burden of disease that is also used by WHO, the World Bank and other organizations
to compare the outcomes of different interventions.

Disaster: A serious disruption of the functioning of a community or a society involving
widespread human, material, economic or environmental losses and impacts, which exceeds
the ability of the affected community or society to cope using its own resources.

Disaster risk management (DRM): Processes for designing, implementing, and evaluating
strategies, policies, and measures to improve the understanding of disaster risk, foster disaster
risk reduction and transfer, and promote continuous improvement in disaster preparedness,
response, and recovery practices, with the explicit purpose of increasing human security,
well-being, quality of life, and sustainable development.

Drought: The phenomenon that exists when precipitation has been significantly below
normal recorded levels, causing serious hydrological imbalances.

Dysentery: An infection of the gut caused by shigella bacteria. Symptoms include acute
bloody diarrhoea, vomiting, stomach pains and fever.

Early warning systems (EWS): A system consisting of Mathematical models and
surveillance measures designed for the early detection, prevention and control of an
epidemic of infectious disease or other abnormal event (e.g., famine or heat waves).

El Nifo Southern Oscillation (ENSO): El Nifo, in its original sense, is a warm water current
that periodically flows along the coast of Ecuador and Peru, disrupting the local fishery.

This oceanic event is associated with a fluctuation of the intertropical surface pressure
pattern and circulation in the Indian and Pacific Oceans, called the Southern Oscillation.
This coupled atmosphere-ocean phenomenon is collectively known as El Nifio Southern
Oscillation, or ENSO. During an El Nifio event, the prevailing trade winds weaken and the
equatorial countercurrent strengthens, causing warm surface waters in the Indonesian area
to flow eastward to overlie the cold waters of the Peru current. This event has great impact
on the wind, sea surface temperature, and precipitation patterns in the tropical Pacific.

It has climatic effects throughout the Pacific region and in many other parts of the world.
The opposite of an El Nifio event is called La Nifia. The accepted definition is a warming

or cooling of at least 0.5 °C (0.9 °F) averaged over the east-central tropical Pacific Ocean.
Typically, this anomaly happens at irregular intervals of 2—7 years and lasts nine months to
two years. The average period length is 5 years. When this warming or cooling occurs for
only seven to nine months, it is classified as El Nifio/La Nifa “conditions”; when it occurs for
more than that period, it is classified as El Nifio/La Nifa “episodes”.
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Extreme weather event: An extreme weather event is an event that is rare within its
statistical reference distribution at a particular place. Definitions of “rare” vary, but an
extreme weather event would normally be as rare as or rarer than the 10th or 90th
percentile. By definition, the characteristics of what is called extreme weather may vary from
place to place. An extreme climate event is an average of a number of weather events over a
certain period of time, an average which is itself extreme (e.g., rainfall over a season).

Global warming (GW): usually: the warming trend over the past century or so; also: any
period in which the temperature of the Earth’s atmosphere increases; also the theory of such
changes.

Emissions: Releases of gases to the atmosphere (e.g., the release of carbon dioxide during
fuel combustion). Emissions can be either intended or unintended releases.

Exposure: Amount of a factor to which a group or individual was exposed; sometimes
contrasted with dose (the amount that enters or interacts with the organism). Exposures may
be either beneficial or harmful.

Fecal-oral transmission: is a route of transmission of a disease, when pathogens in fecal
particles passing from one host are introduced into the oral cavity of another host.

Fifth Assessment Report (AR5): The Fifth Assessment Report of the Intergovernmental Panel
on Climate Change, released in 2014.

Food security: A situation that exists when people have secure access to sufficient amounts
of safe and nutritious food for normal growth, development and an active and healthy life.
Food insecurity may be caused by the unavailability of food, insufficient purchasing power,
inappropriate distribution, or inadequate use of food at the household level.

Flood: Temporary partial or complete inundation of normally dry areas caused by rapid
runoff or overflow from lakes, rivers, or tidal waters.

Fossil fuels: Carbon-based fuels from fossil hydrocarbon deposits, including coal, peat, oil,
and natural gas.

Gastroenteritis: Inflammation of the stomach and the intestines. Gastroenteritis can cause
nausea, vomiting, and diarrhea. Gastroenteritis has numerous causes, including infections
(viruses, bacteria, and parasites), food poisoning, and stress.

Glacial lake outburst flood (GLOF): Flood associated with outburst of glacial lake. Glacial
lake outburst floods are typically a result of cumulative developments and occur (i) only once
(e.g., full breach failure of moraine-dammed lakes), (ii) for the first time (e.g., new formation
and outburst of glacial lakes), and/or (iii) repeatedly (e.g., ice-dammed lakes with drainage
cycles, or ice fall).

Global Environment Facility (GEF): The Global Environment Facility, established

in 1991, helps developing countries fund projects and programmes that protect the
global environment. GEF grants support projects related to biodiversity, climate change,
international waters, land degradation, the ozone (O3) layer, and persistent organic
pollutants.
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Global climate model, also General Circulation Model or GCM - a computer model of the
world’s climate system, including the atmosphere and oceans.

Global mean surface temperature: An estimate of the global mean surface air temperature.
However, for changes over time, only anomalies, as departures from a climatology, are used,
most commonly based on the area-weighted global average of the sea surface temperature
anomaly and land surface air temperature anomaly.

Global surface temperature: The global surface temperature is the area-weighted

global average of the sea surface temperature over the oceans (i.e., the subsurface bulk
temperature in the first few metres of the ocean), and the surface air temperature over land
at 1.5 m above the ground.

Global warming: Global warming refers to the gradual increase, observed or projected,
in global surface temperature, as one of the consequences of radiative forcing caused by
anthropogenic emissions.

Green Climate Fund (GCF): The Green Climate Fund was established by the 16th Session
of the Conference of the Parties (COP) in 2010 as an operating entity of the financial
mechanism of the United Nations Framework Convention on Climate Change (UNFCCC), in
accordance with Article 11 of the Convention, to support projects, programmes and policies
and other activities in developing country Parties. The Fund is governed by a Board and will
receive guidance of the COP. The Fund is headquartered in Songdo, Republic of Korea.

Greenhouse gas (GHG): Creenhouse gases are those gaseous constituents of the
atmosphere, both natural and anthropogenic, that absorb and emit radiation at specific
wavelengths within the spectrum of terrestrial radiation emitted by the earth’s surface, the
atmosphere itself, and by clouds. This property causes the greenhouse effect. Water vapour
(H20), carbon dioxide (CO2), nitrous oxide (N20), methane (CH4) and ozone (O3) are
the primary GHGs in the earth’s atmosphere. Moreover, there are a number of entirely
human-made GHGs in the atmosphere, such as the halocarbons and other chlorine- and
brominecontaining substances, dealt with under the Montreal Protocol. Beside CO2,

N20O and CH4, the Kyoto Protocol deals with the GHGs sulphur hexafluoride (SF6),
hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs). For a list of well-mixed GHGs, see
WCI AR5 Table 2.A.1.

Greenhouse effect: The effect created by the band of greenhouse gases that blanket the
Earth. The greenhouse effect keeps the Earth’s surface within a temperature range that makes
life on Earth (as we know it) possible.

Health: A state of complete physical, mental and social well being, and not merely the
absence of disease or infirmity.

Health impact assessment (HIA): A combination of procedures, methods and tools by
which a policy, project or hazard may be judged as to its potential effects on the health of a
population, and the distribution of those effects within the population.

Health Systems: Comprises all the organizations, institutions, and resources that are devoted
to producing actions principally aimed at improving, maintaining, or restoring health. (World
Health Organization. 2007)

xxx | Climate Change and Health — Training Modules



Health system strengthening: Defined by the WHO in reference to its current framework
as, “improving the six building blocks and managing their interactions in ways that achieve
more equitable and sustained improvements across health services and health outcomes,
requiring both technical and political knowledge and action.” (WHO 2007,4) The Hyogo
Framework for Action (HFA) is the first plan to explain, describe and detail the work that

is required from all different sectors and actors to reduce disaster losses. It was developed
and agreed on with the many partners needed to reduce disaster risk - governments,
international agencies, disaster experts and many others - bringing them into a common
system of coordination.

Intergovernmental Panel on Climate Change (IPCC): Established in 1988 by the World
Meteorological Organization and the UN Environment Programme, the IPCC surveys world-
wide scientific and technical literature and publishes assessment reports that are widely
recognized as the most credible existing sources of information on climate change. The
IPCC also works on methodologies and responds to specific requests from the Convention’s
subsidiary bodies. The IPCC is independent of the Convention.

Kyoto Protocol: The Kyoto Protocol to the United Nations Framework Convention on
Climate Change (UNFCCC) was adopted in 1997 in Kyoto, Japan, at the Third Session of the
Conference of the Parties (COP) to the UNFCCC. It contains legally binding commitments, in
addition to those included in the UNFCCC. Countries included in Annex B of the Protocol
(most Organisation for Economic Cooperation and Development countries and countries
with economies in transition) agreed to reduce their anthropogenic greenhouse gas (GHG)
emissions (carbon dioxide (CO2), methane (CH4), nitrous oxide (N20), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride (SF6)) by at least 5% below 1990
levels in the commitment period 2008 — 2012. The Kyoto Protocol entered into force on 16
February 2005.

Kyoto mechanisms: Three procedures established under the Kyoto Protocol to increase the
flexibility and reduce the costs of making greenhouse-gas emissions cuts. They are the Clean
Development Mechanism, Emissions Trading and Joint Implementation.

Land use and land-use change: Land use refers to the total of arrangements, activities, and
inputs undertaken in a certain land cover type (a set of human actions). The term land use is
also used in the sense of the social and economic purposes for which land is managed (e.g.,
grazing, timber extraction, and conservation). Land-use change refers to a change in the use
or management of land by humans, which may lead to a change in land cover. Land cover
and land-use change may have an impact on the surface albedo, evapotranspiration, sources
and sinks of greenhouse gases, or other properties of the climate system and may thus have
radiative forcing and/or other impacts on climate, locally or globally.

Least-Developed Countries (LDCs): A list of countries designated by the Economic and
Social Council of the United Nations (ECOSOC) as meeting three criteria: (1) a low income
criterion below a certain threshold of gross national income per capita of between USD 750
and USD 900, (2) a human resource weakness based on indicators of health, education,
adult literacy, and (3) an economic vulnerability weakness based on indicators on instability
of agricultural production, instability of export of goods and services, economic importance
of nontraditional activities, merchandise export concentration, and the handicap of
economic smallness. Countries in this category are eligible for a number of programmes
focused on assisting countries most in need.
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Least-Developed Countries Expert Group (LEG): A panel of 13 experts that provides advice
to LDCs on the preparation and implementation of national adaptation programmes of
action (NAPAs) — plans for addressing the urgent and immediate needs of those countries to
adapt to climate change.

Least-Developed Country Fund (LDCF): The LDCF is a fund established to support a work
programme to assist Least-Developed Country Parties to carry out, inter alia, the preparation
and implementation of national adaptation programmes of action (NAPAs). The Global
Environment Facility, as the entity that operates the financial mechanism of the Convention,
has been entrusted to operate this fund.

Loss and damage: At COP 16 in Cancun in 2010, governments established a work
programme in order to consider approaches to address loss and damage associated with
climate change impacts in developing countries that are particularly vulnerable to the
adverse effects of climate change as part of the Cancun Adaptation Framework.

Malaria: Endemic or epidemic parasitic disease caused by four species of the protozoan
genus Plasmodium that are transmitted to humans by the bite of female Anopheles
mosquitoes. Disease is characterised by high fever attacks and systemic disorders and is
responsible for approximately 2 million deaths every year, 90% of which occur in Sub-
Saharan Africa. Malaria is the most serious and common vector-borne disease in the world.

Methane (CH4): One of the six greenhouse gases (GHGs) to be mitigated under the Kyoto
Protocol and is the major component of natural gas and associated with all hydrocarbon
fuels. Significant emissions occur as a result of animal husbandry and agriculture and their
management represents a major mitigation option. See also Global Warming Potential (GWP)
and Annex 11.9.1 for GWP values.

Millennium Development Goals (MDGs): A set of time-bound and measurable goals
for combating poverty, hunger, disease, illiteracy, discrimination against women and
environmental degradation, agreed at the UN Millennium Summit in 2000.

Mitigation (of climate change): A human intervention to reduce the sources or enhance the
sinks of greenhouse gases (GHGs). This report also assesses human interventions to reduce
the sources of other substances that may contribute directly or indirectly to limiting climate
change, including, for example, the reduction of particulate matter (PM) emissions that can
directly alter the radiation balance (e. g.,black carbon) or measures that control emissions

of carbon monoxide, nitrogen oxides (NOx), volatile organic compounds (VOCs) and other
pollutants that can alter the concentration of tropospheric ozone (O3), which has an indirect
effect on the climate.

Montreal Protocol: The Montreal Protocol on Substances that Deplete the Ozone Layer, an
international agreement adopted in Montreal in 1987.

Morbidity: Rate of occurrence of disease or other health disorder within a population,
taking account of the age-specific morbidity rates. Morbidity indicators include chronic
disease incidence/ prevalence, rates of hospitalization, primary care consultations, disability-
days (i.e., days of absence from work), and prevalence of symptoms.
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Mortality: Rate of occurrence of death within a population; calculation of mortality takes
account of age-specific death rates, and can thus yield measures of life expectancy and the
extent of premature death.

The national adaptation plan (NAP): The NAP process was established under the Cancun
Adaptation Framework (CAF). It enables Parties to formulate and implement national
adaptation plans (NAPs) as a means of identifying medium- and long-term adaptation needs
and developing and implementing strategies and programmes to address those needs. It is a
continuous, progressive and iterative process that follows a country-driven, gender-sensitive,
participatory and fully transparent approach.

National Adaptation Programmes of Action (NAPAs): Documents prepared by least-
developed countries (LDCs) identifying urgent and immediate needs for adapting to climate
change.

National communication: A document submitted in accordance with the Convention
(and the Protocol) by which a Party informs other Parties of activities undertaken to
address climate change. Most developed countries have now submitted their fifth
national communications; most developing countries have completed their first national
communication and are in the process of preparing their second.

National delegation: One or more officials empowered to represent and negotiate on
behalf of a government.

Nitrous oxide (N20): One of the six greenhouse gases (GHGs) to be mitigated under the
Kyoto Protocol. The main anthropogenic source of N2O is agriculture (soil and animal
manure management), but important contributions also come from sewage treatment, fossil
fuel combustion, and chemical industrial processes. N2O is also produced naturally from

a wide variety of biological sources in soil and water, particularly microbial action in wet
tropical forests. See also Global Warming Potential (GWP) and Annex 11.9.1 for GWP values.

Non-Annex I Parties / countries: Non-Annex | Parties are mostly developing countries.
Certain groups of developing countries are recognized by the Convention as being especially
vulnerable to the adverse impacts of climate change, including countries with low-lying
coastal areas and those prone to desertification and drought. Others, such as countries that
rely heavily on income from fossil fuel production and commerce, feel more vulnerable

to the potential economic impacts of climate change response measures. The Convention
emphasizes activities that promise to answer the special needs and concerns of these
vulnerable countries, such as investment, insurance, and technology transfer. See also

Annex | Parties / countries.

Ozone (03): Ozone, the triatomic form of oxygen (O3), is a gaseous atmospheric
constituent. In the troposphere, it is created both naturally and by photochemical reactions
involving gases resulting from human activities (smog). Tropospheric O3 acts as a greenhouse
gas (CHQ). In the stratosphere, it is created by the interaction between solar ultraviolet
radiation and molecular oxygen (O2). Stratospheric O3 plays a dominant role in the
stratospheric radiative balance. Its concentration is highest in the O3 layer.
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Particulate matter (PM): Very small solid particles emitted during the combustion of
biomass and fossil fuels. PM may consist of a wide variety of substances. Of greatest
concern for health are particulates of diameter less than or equal to 10 nanometres, usually
designated as PM10. See also Aerosol.

Pathogen: An infectious agent such as a virus, bacterium, prion, fungus, viroid, or parasite
that causes disease in its host. The host may be an animal, a plant, a fungus, or even another
microorganism.

Policies (for mitigation of or adaptation to climate change): Policies are a course of action
taken and / or mandated by a government, e. g., to enhance mitigation and adaptation.
Examples of policies aimed at mitigation are support mechanisms for renewable energy

(RE) supplies, carbon or energy taxes, fuel efficiency standards for automobiles. See also
Measures.

Precipitation: Rain, hail, mist, sleet, snow or any other moisture that falls to the Earth.

Radiation: Energy emitted in the form of electromagnetic waves. Radiation has differing
characteristics depending upon the wavelength. Because the radiation from the Sun is
relatively energetic, it has a short wavelength (e.g., ultraviolet, visible, and near infrared)
while energy re-radiated from the Earth’s surface and the atmosphere has a longer
wavelength (e.g., infrared radiation) because the Earth is cooler than the Sun.

Radiative forcing: Radiative forcing is the change in the net, downward minus upward,
radiative flux (expressed in W m — 2) at the tropopause or top of atmosphere due to a
change in an external driver of climate change, such as, for example, a change in the
concentration of carbon dioxide (CO2) or the output of the sun. For the purpose of this
report, radiative forcing is further defined as the change relative to the year 1750 and refers
to a global and annual average value.

Resilience: The capacity of social, economic, and environmental systems to cope with a
hazardous event or trend or disturbance, responding or reorganizing in ways that maintain
their essential function, identity, and structure, while also maintaining the capacity for
adaptation, learning, and transformation (Arctic Council, 2013).

Response: The provision of emergency services and public assistance during or immediately
after a disaster in order to save lives, reduce health impacts, ensure public safety and meet
the basic subsistence needs of the people affected.

Risk: (i.e., climate-related risk) is a product of the likelihood of exposure and the
consequence(s) of that exposure. It arises from the interaction of a physically defined hazard
(e.g., floods and other extreme weather events, increasing temperature) with the properties
of the exposed system, its vulnerability (UNDP, 2003). System vulnerability is a critical
determinant of the risk a region or subpopulation faces when exposed to a particular hazard.
This means that programs to decrease vulnerability will decrease risk.

Rotaviruses: are a leading cause of severe diarrhoeal disease and dehydration in infants and
young children throughout the world. Most symptomatic episodes occur in young children
between the ages of 3 months and 2 years. The virus spreads rapidly, presumably through
person-to-person contact, airborne droplets, or possibly contact with contaminated toys.
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Salmonellosis: Bacterial food-poisoning caused by Salmonella species, most frequently
reported in North America and Europe. Most people become infected by ingesting foods
contaminated with significant amounts of Salmonella and the poisoning typically occurs

in outbreaks in the general population or hospitals, restaurants, etc. Improperly handled
or undercooked poultry and eggs are the foods which most frequently cause Salmonella
food poisoning. Chickens are a major carrier of Salmonella bacteria, which accounts for its
prominence in poultry products.

Sea level change/sea level rise: Sea level can change, both globally and locally, due to
changes in the shape of the ocean basins, changes in the total mass of water and changes in
water density. Factors leading to sea-level rise under global warming include both increases
in the total mass of water from the melting of land-based snow and ice, and changes in
water density from an increase in ocean water temperatures and salinity changes. Relative
sea level rise occurs where there is a local increase in the level of the ocean relative to the
land, which might be due to ocean rise and/or land level subsidence.

Sensitivity: describes an individual’s or subpopulation increased responsiveness, primarily
for biological reasons, to a particular exposure. Biological sensitivity may be related to
developmental stage, preexisting medical conditions, acquired factors (such as immunity),
and genetic factors (Balbus and Malina 2009). Socioeconomic factors also play a critical role
in altering vulnerability and sensitivity, by interacting with biological factors that mediate risk
(such as nutritional status) and/or lead to differences in the ability to adapt or respond to
exposures or early phases of illness and injury.

Seasonality/seasonal variation: Seasonal fluctuations in disease incidence or prevalence
or other phenomena (e.g. abundance of vectors). Shigellosis is an acute invasive enteric
infection caused by bacteria belonging to the genus Shigella; it is clinically manifested by
diarrhoea that is frequently bloody.

Special Climate Change Fund (SCCF): The SCCF was established to finance projects
relating to adaptation; technology transfer and capacity building; energy, transport, industry,
agriculture, forestry and waste management; and economic diversification. This fund should
complement other funding mechanisms for the implementation of the Convention. The
Global Environment Facility (GEF), as the entity that operates the financial mechanism of the
Convention, has been entrusted to operate this fund.

Stratosphere: Second layer of the atmosphere, extending from about 19 to 48 kilometers
(12 to 30 miles) above the earth’s surface. It contains small amounts of gaseous ozone (O3),
which filters out about 99 percent of the incoming harmful ultraviolet (UV) radiation. Most
commercial airline flights operate at a cruising altitude in the lower stratosphere.

Subsidiary Body for Implementation (SBI): The SBI makes recommendations on policy and
implementation issues to the COP and, if requested, to other bodies.

Subsidiary Body for Scientific and Technological Advice (SBSTA): The SBSTA serves as a
link between information and assessments provided by expert sources (such as the IPCC)
and the COP, which focuses on setting policy.

Sulfur dioxide (5O2): A compound composed of one sulfur and two oxygen molecules.
Sulfur dioxide emitted into the atmosphere through natural and anthropogenic processes
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is changed in a complex series of chemical reactions in the atmosphere to sulfate aerosols.
These aerosols are believed to result in negative radiative forcing (i.e., tending to cool the
Earth’s surface) and do result in acid deposition (e.g., acid rain).

Sustainable development: Development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

Surveillance: Continuous analysis, interpretation and feedback of systematically collected
data for the detection of trends in the occurrence or spread of a disease, based on practical
and standardized methods of notification or registration. Sources of data may be related
directly to disease or factors influencing disease.

Time-series analysis: Statistical methods used to describe events that are measured in an
ordered sequence at equally-spaced time intervals, and often to analyse their variations
as functions of other variables (e.g. analyses of daily records of daily mortality rates, as a
function of concurrent variation in temperature).

Transmission cycle: The transmission of pathogens from current to future host follows a
repeating cycle. This cycle can be simple, with a direct transmission from current to future
host, or complex, where transmission occurs through (multiple) intermediate hosts or vectors.
Typhoid fever is a bacterial disease, caused by Salmonella typhi. It is transmitted through the
ingestion of food or drink contaminated by the faeces or urine of infected people.

United Nations Framework Convention on Climate Change (UNFCCC): The Convention
was adopted on 9 May 1992 in New York and signed at the 1992 Earth Summit in

Rio de Janeiro by more than 150 countries and the European Community. Its ultimate
objective is the ‘stabilisation of greenhouse gas concentrations in the atmosphere at a

level that would prevent dangerous anthropogenic interference with the climate system’.

It contains commitments for all Parties under the principle of ‘common but differentiated
responsibilities’. Under the Convention, Parties included in Annex | aimed to return
greenhouse gas (GHG) emissions not controlled by the Montreal Protocol to 1990 levels
by the year 2000. The convention entered in force in March 1994. In 1997, the UNFCCC
adopted the Kyoto Protocol.

Uncertainty: An expression of the degree to which a value is unknown. This can result from
lack of information or disagreement about what is known. Uncertainty can be represented
by quantitative measures (e.g. a range of values calculated by mathematical models) or
qualitative statements (e.g. reflecting the judgement of a team of experts).

Undernutrition: Is defined as the outcome of insufficient food intake and repeated
infectious diseases. It includes being underweight for one’s age, too short for one’s age
(stunted), dangerously thin for one’s height (wasted) and deficient in vitamins and minerals
(micronutrient malnutrition).

Vector: An organism that acts as an essential intermediate host or definite host for a
human pathogen and that plays an active role in its transmission; for example, Anopheles
mosquitoes are vectors of malaria. This definition excludes mechanical carriers of infective
materials (such as houseflies and cockroaches), strictly passive intermediate hosts (e.g. the
snail hosts of schistosomiasis) and reservoir species (e.g. foxes carrying rabies).
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Vector-borne diseases: Range of infectious diseases that are transmitted between hosts by
vectors such as mosquitoes or ticks (e.g. malaria, dengue fever, Lyme disease).

Vibrio species: are natural inhabitants of marine aquatic environments in both temperate
and tropical regions.

Volatile Organic Compounds (VOCs): Important class of organic chemical air pollutants
that are volatile at ambient air conditions. Other terms used to represent VOCs are
hydrocarbons (HCs), reactive organic gases (ROGs) and non-methane volatile organic
compounds (NMVOCs). NMVOCs are major contributors — together with nitrogen oxides
(NOX), and carbon monoxide (CO) — to the formation of photochemical oxidants such as
ozone (O3).

Volatile organic compounds (VOCs): Organic compounds that evaporate readily into the
atmosphere at normal temperatures. VOCs contribute significantly to photochemical smog
production and certain health problems.

Vulnerability: The degree to which a system is susceptible to, or unable to cope with,
adverse effects of climate change, including climate variability and extremes. Vulnerability
is a function of the character, magnitude, and rate of climate variation to which a system is
exposed, its sensitivity, and its adaptive capacity.

Weather: Atmospheric condition at any given time or place. It is measured in terms of such
things as wind, temperature, humidity, atmospheric pressure, cloudiness, and precipitation.
In most places, weather can change from hour-to-hour, day-to-day, and season-to-season.
Climate in a narrow sense is usually defined as the “average weather”, or more rigorously,
as the statistical description in terms of the mean and variability of relevant quantities over
a period of time ranging from months to thousands or millions of years. The classical period
is 30 years, as defined by the World Meteorological Organization (WMO). These quantities
are most often surface variables such as temperature, precipitation, and wind. Climate in a
wider sense is the state, including a statistical description, of the climate system. A simple
way of remembering the difference is that climate is what you expect (e.g. cold winters) and
‘weather’ is what you get (e.g. a blizzard).

Water-related diseases: those caused by micro-organisms and chemicals in water people
drink; diseases like schistosomiasis which have part of their lifecycle in water; diseases
like malaria with water-related vectors; drowning and some injuries; and others such as
legionellosis carried by aerosols containing certain micro-organisms.

Zoonosis: An infectious disease of vertebrate animals, such as rabies, which can be
transmitted to humans.

Zoonotic disease: A disease that can be passed between animals and humans. Zoonotic
diseases can be caused by viruses, bacteria, parasites, and fungi.
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Revision activity: Graffiti wall

Purpose of the activity:

This revision exercise allows participants to revise their learning from each of the modules
covered during training. It also brings in creativity methodology and a group approach,
helping participants unlock their past experience and be reminded of what was covered in
the training by their colleagues.

Preparation:

Using flipchart paper and large marker pens, create one page for each of the modules
covered during training, writing a large label in the middle of each sheet. Have these ready
and in the previous Module or a break before running this exercise, fix them in chronological
order to the walls around the back of the training room. Ensure pages are placed at a

height that all participants can easily write at. Place marker pens on the floor near the wall,
or on hand on a nearby table. Allow enough space near the walls for the whole group to
congregate near all the pages.

NB: Make sure that the pages used are thick enough or the ink of the marker pens light
enough that participants drawing on the pages won't go through and mark the walls of the
training venue! Double thicknesses of paper can be used if necessary, or pages can be placed
on tables spaced around the room, although this is less visually effective.

Required resources:

* List of all training modules

* One or two flipchart pages per module covered during training (allowing enough
space for all participants to write comments on each module topic)

* Marker pens (2 — 3 of different colours per participant)
* Blu tak / tape to affix pages safely to walls
e (Clear walls (or tables)

* Background music and speakers

Learning environment:

Back of the training room, cleared of chairs and tables with participants standing in the
centre.

Revision activity: Graffiti wall |xxxix



Timing — 30 minutes

2 mins Introduce the activity, lay out the chronology of modules around the room, and give
instructions.

15 mins  Participants write or draw the learnings they remember from each module on each
page, moving around the room. Encourage rotation.

5mins  Ask participants to revolve pages, looking at other participant’s notes, ticking,
emphasizing or adding to what others have written, & being reminded of learning
they’d forgotten about.

3mins  Wrap up, recognizing all that’s been captured & learnt. Ask participants to take a step
back from pages & reflect on which modules have been their learning areas of most
value.

Instructions for delivery
Introduce the activity — 2 minutes

After a busy five days of training, we’ve come to the point of looking back over everything
we've covered in the training process. It's been a busy week, hasn't it?!

To help remind you of what we’ve covered, I've written up each of the modules we
covered on a page around the room. (Walk to first page). Here you can see we started with
An introduction to weather and climate ... (read off each module as you move or gesture
around the room so participants know where each is located, and have a verbal reminder of
what was covered), ending with the Communicating climate change and health module.

You now have the chance to do something you probably don’t get very often in your
work — to graffiti over these walls — well actually pages — with the learning you're taking away
from each module.

This is a chance to get creative! So in a minute please grab a few of your favourite
coloured markers from the middle of the room, and spend the next 10 minutes revolving
around the back of the room. Write phrases, sentences or words, or draw or doodle what we
covered, big learning outcomes for you, or phrases you remember.

You can move in any direction, going to pages where there’s not a whole huddle of
people, but please make sure you leave at least one mark on every page. Go for it — have
fun making your graffiti!

Play background music to help people focus on the activity and discourage
conversation.

Graffiti process — 10 minutes

Stay central in the space, watching the participants as they move around the space, helping
hold the focus for the group. Ideally participants should work individually in this process so
if more than small side conversations bubble up, encourage participants to keep moving
through the process, giving occasional time reminders throughout the 10 minutes of how
much longer they have remaining and encouraging them to make sure they get to every

page.
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Learning from each other — 5 minutes

Thanks people for their beautiful colourful graffiti, and how much has gone up on the wall.

Ask participants to now go back to every page, looking at other participant’s notes,
ticking, emphasizing or adding to what others have written, and being reminded of learning
they’d forgotten about. Ask them to visit every page again over the next 5 minutes, aiming to
make at least another mark on every page.

Give time reminders to keep everyone moving around the room. Move around the
pages from afar so you can pick up some of the learnings that are shared by a majority of
participants.

Summary — 3 minutes

Give participants a 2 and 1T minute count down.

Bring participants back together and encourage them to gather around you, looking on
to the grafittied pages. Thank the participants and recognize all that they have captured of
their shared learnings from the 5 days. Provide some reflection of some of the major learning
themes that you’ve seen emerging on the pages.

Ask participants to take a step back from pages so they can just see the titles, and
reflect on which modules have been their standout learning areas of most value. Ask them
to pick their top three as they look at the spread of pages, and hold those in their mind. This
will come in handy as they move into the evaluation coming soon.
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Introductory activity: Human Map

Aims:

* To allow participants to learn each other’s names and get to know each other at an
introductory level

* To put participants at ease with sharing ideas and opinions with the group

* To create a safe, relaxed and productive learning environment

Required resources:

Large open space at the back of the training room

Timing: 15 minutes
Instructions for delivery

1. Explain to the participants that to begin the training we are going to do a few exercises
to help everyone to get to know each other. First off, we're going to create a map of
where we all come from.

2. Designate a point at the centre of the space to represent the training venue. Stand at
this point, saying “I’'m standing here on the map, representing where we are at the
university.” Ask someone to point out North with their arm, and then show which way
was is East, South and West.

3. Ask the participants to position themselves around the space based on where they live,
relative to where you're standing. For example, if a person usually lives in a country
north but close to the training venue, they will be standing a way away from you but
on the north axis. Someone who lives in the same city will stand close to you. Tell
participants that they will have to talk to each other to find out what their place on the
map should be in relation to each other (which is the point of the exercise) and then
when they find their place on the map, stand still.

4. Watch the group and check everyone has found their place on the map, giving an
encouragement to the last people to find their place if necessary.

5. “Let’s now hear who and where we have on this map. I’'m going to ask each of you
to introduce yourself by telling the group your name, where you live, and where you
work.” Start this process by introducing yourself, and then invite a person near you on
the map to go next, followed by the person nearest to them. Make sure that people can
be heard by the rest of the group, especially those further away, and ask them to speak
up if necessary.

Try to verbally acknowledge input from each participant — either with a simple “Thank you
Name”, or by thanking them for being at the training. Repeating names and responding
positively to all contributions during this activity will make participants feel more comfortable
expressing ideas and opinions later on in the training, and help them to learn each other’s names
more quickly.

NB: This exercise if followed immediately by the introductory exercise ‘Reasons for being here’, so don’t allow
participants to move out of their map positions — start straight into the next exercise from where people are

standing.
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Action planning activity: Individual action planning

Aims of the activity:
* To allow participants to reflect on the possible actions they came up with in each
module

* To help participants refine their brainstormed actions and decide on concrete steps
they will take back in their workplaces

* To give participants time to focus on their own workplace before generating actions
for their country (to follow)

Required resources:
* Tables and chairs at the back of the training room (see ‘Preparation’ for instructions)

* Blank A4 paper that has been hole punched to fit the handout folder (enough for 4
per participant)

e Coloured markers

* Background music and speakers

Timing: 25 minutes

14 minutes Participants read over action notes from Modules 3 — 16 in their handout folders and
record on loose A4 pages those actions that seem most important.

3 minutes Participants review shortlisted actions, removing any areas of double up or redrafting
actions so they can be achieved by them individually.

7 minutes Participants create an action plan for all shortlisted actions, allocating timeframes, required
resources or input, and who they will need to work with.

Preparation

In the afternoon tea break get other trainers to help you set up tables at the back of the
training room at random angles (not in rows). Chairs should be placed around them (enough
for each participant) at enough distance apart that each participant can sit down without
being too close to another person, so as to minimize distraction. The space should resemble
a café, where participants can chose where they’d like to sit for their solo action planning
activity.

Place piles of blank A4 paper that have been hole punched to fit the handout folder
in piles around each table, as well as coloured markers at a number of points on each table,
and anything that will make the tables look attractive and ‘café-like’.
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Instructions for delivery

Part 1 — 15 minutes

1.

2.

After the break/opening slides, stand/move to at the back of the room and welcome
participants to take a seat anywhere at the tables. They’ll need to have their
handout folder with them, and a pen.

Let participants know that they’ll have some time to reflect on their actions coming
away from the training now.

“I’'m going to give you some time to go back through your notes in your handout
folder. 1'd like you to turn to the ending slide from Modules 3 to 16, one by one.
Read over the actions that you brainstormed at the time as a result of that module.
Which ones really stand out as 1) Important for your country; or 2) Priorities for your
work?”

“The invitation is to take a plain piece of A4 paper from the table and, next to your
folder, use pens or markers to record which of these brainstormed actions you want
to take back at work. You have 14 sets of notes to go back to, and only 14 minutes.
So you'll be moving fairly quickly, spending about a minute per module. Remember
that your action notes start at Module 3, and finish at Module 16. Are there any
questions?”

“Enjoy going back through your action ideas and creating your shortlist of actions
you would like to take back in your workplace.”

Play quiet background music to encourage focus. If any conversations emerge, move
a bit closer to the participants and, if necessary, check in on how they're going (they
may be unsure).

3. Give time reminders at 7 minutes (halfway), 10 minutes (4 minutes to go) and 13

minutes (1 minute to finish off). Move around the tables at a slight distance to get a
sense of the type of action lists/plans that participants are creating.

Part 2 — 3 minutes

4. Congratulate participants on their synthesis of action ideas. “It looks like there are

some great synthesized action lists that have been created. However | know that
you're not all super human — you have busy workloads and limited time. So close
your handout folder now and in a minute, look over everything on your A4 sheets.

Are there any areas of double up, or actions that could be grouped together? If
you've chosen a huge action that’s not possible for you on your own or in your
team, how could you rewrite that action so that it’s realistic for you to achieve? I'll
give you 3 minutes for this.”

5. Ask participants to finish up at just before 3 minutes “Ok, please finish off any last

adjustments you are making to your condensed action list in the next 20 seconds”.
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Part 3 — 7 minutes

6.

“Great, so you should now have a list of finalized actions that you can take back in
your workplace to make a difference on the health impacts of climate change. I'd
now like to give you some time to support these actions by coming up with a more
structured action plan.”

On another piece of A4 paper please create a table that lists each action, and also
the following things.

Any resources or input that you'll require to achieve this action
Whom you will need to work with to achieve this; and
Approval needed? If so, from whom, or by what process?

A timeframe for when you will complete this action

Anything else you want to note that will help you achieve this action.

I'll write these up on the whiteboard so you can refer to them in a minute. Any
questions on the activity?

Ok, you'll have 7 minutes to create your action plan. Go for it!”

Play quiet background music to encourage focus.

Give time reminders at 5 minutes (2 minutes to go) and 6 minutes (1 minute to
finish off their first version of their action plan).

At 7 minutes stop everyone and thank them for their hard work in generating their
action plans — this is a fantastic outcome from the training.

All A4 pages can now be clipped into each person’s folder for safekeeping.
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Reflection activity: Key learnings from yesterday

Aims of the activity:

To allow participants to reflect on their learning from the previous day, increasing
their retention and allowing them to build on their existing learning in the coming

day.

To warm people up at the start of the day and allow them to speak to each other
and into the group, increasing their trust in the group and enhancing the likelihood
of them contributing to group exercises and discussions throughout the day.

To allow everyone to warm up and become more engaged before they sit through a
training module.

Timing: 5 - 10 minutes

Resources required:

Session plan or a list of the modules and key activities (site visits, panel discussion, poster
presentation etc.) that were covered yesterday

Instructions for delivery

1.

After opening the day and welcoming people back (and perhaps asking about their
evenings to warm them up) let them know that you're interested in what their key
learnings were from yesterday.

“We had a busy day yesterday, covering X, Y and Z (list the day themes from
yesterday and the modules and key activities that were covered.) What were the key
learnings from yesterday for you, which were still with you when you woke up this
morning?”

“I'll get you to turn to the person next to you and share with each other some of
your key learnings from the day, or something you learnt that really surprised you.”

After a few minutes (or when things seem to go quiet), draw everyone back together.
“Would some pairs like to share the key learnings that you discussed between you?”
Seek out other responses, looking for similar or different learnings. If any group
discussion emerges encourage it, contributing where relevant.

At 5 — 10 minutes (however much time is available, or at the point the exercise
feels complete with the group), wrap up the discussion and thank people. Bring
them back to today and the learning theme you’ll be focusing on, and the valuable
learning that will be building on yesterday on Day X (number).
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Variations for this exercise
This exercise can be done:

* Standing (to energize people before sitting down for much of the day), ideally in a
circle or horseshoe shape

* Swapping partners for shorter conversations, sharing one learning highlight or new
piece of knowledge per conversation (similar to speed dating)

* Asa whole group, with individuals speaking into the whole group (on later days
in the training when the group is more warmed up, or to save time in a 5-minute
learning reflection).
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Overview of the WHO Training Course for Public Health
Professionals

Objective and aims of the Training Package

This training course’s objectives are to improve the knowledge of health professionals on the
associations and implications of climate change on human health and to enhance stronger
and more efficient participation of the health sector in addressing climate change challenges.

The training course is designed for public health professionals who are actively involved
in the management and decision-making process related to health programmes. The course
will also give a good foundation for nonmedical professionals involved in addressing the
health challenges posed by climate change.

The modules are developed as standalone modules, so that any one module or a
combination of a few can be used for different types of audiences.

Upon completion of the course participants should:

(1)  Comprehend the principles and basic concepts of global warming and climate
change.

(2)  Understand how climate change can impact human health and know the major
health effects from climate change.

(3) Become aware of the special vulnerability of public health in the South-East Asia
Region as a result of climate change.

(4) Better analyse the health sectors’ vulnerability to climate change effects.

(5) Have an improved understanding of the epidemiologic methods used to analyse
associations between climate change and health outcomes.

(6) Be aware of adaptation and mitigation policies to manage the risks of climate
change.

(7)  Develop skills in critical thinking for making management decisions to reduce the
potential adverse impacts of climate change on health.

(8) Understand the role of the health sector in national, regional and global
negotiations and agreements for dealing with climate change mitigation and
adaptation.

(9) Identify knowledge gaps and know where to find further sources of information.

(10) Be in a position to help incorporate the health dimensions of climate change in
local and national climate change work plans.

(11) Be able to facilitate the training of other health professionals on the basic concepts
of climate change and its health effects, as well as on how to carry out mitigation
and adaptation in the health sector.

(12) Enhance stronger and more efficient participation of the health sector in
addressing climate change challenges.
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Outline of the Training Package

The materials for this course were originally developed by Alexander von Hildebrand,
Regional Advisor Environmental Health & Climate Change, SEARO who worked in
concert with Dr Kristie Ebi of ESS, LLC, Executive Director of the Intergovernmental Panel
on Climate Change Working Group II, with David Mills of Stratus Consulting and with

Dr Hisashi Ogawa, Regional Advisor WHO Regional Office for Western — Pacific (WPRO).
Together they developed the course framework, identified relevant expert authors of the
chapters on particular topics and edited the training material. The project had the financial
support of SEARO. The training content was reviewed by a number of health experts
working mainly in SEARO.

The current version of the training was then further developed under the direction of
Payden of WHO/SEARO with funding and technical support of GIZ, Bonn. Modules were
revised and developed by four experts as below:

Dr Kristi Ebi University of Module 1: Introduction to weather climate, climate variability and climate
Washington change

Module 5: Impact of thermal extremes

Module 6: Extreme Weather Events

Module 10: Air quality and human health

Module 14: UNFCCC

Modules 15: Disaster risks management and reduction

Dr Kathryn Bowen Australian  Module 2: Population health and CC: Global and regional perspectives

National University Module 3: Policies and practice of mitigation and adaptation — relevance to
health

Module 11: Assessing health vulnerability (HNAP)
Module 12: Adaptation

Module 13: Mitigation and co-benefits

Module 16: Communication

Dr HK Cheong Module 4: Disease burden estimates, modelling health impacts — key
Sungkyunkwan University concepts
School of Medicine Module 8: Water- and food-borne diseases
Module 9: Food security and nutritional conditions under changing global
climate

Dr Lutfan Lazuardi Gadjah Module 7: Vector-borne disease
Mada University

The original training package was reviewed by a small group consisting of the four
experts, Ms Ute Jugert and Ms Ursula Schoch from GIZ, Dr Nasir Hassan and Mr Jung Sub
Yeom from WHO/WPRO, Ms Payden from WHO/SEARO and Ms Elena Prats Villalobos from
WHO/HQ in a two-day meeting held in Gadjah Mada University, Yogyakarta, Indonesia in
June 2014. The work for revising the modules were divided among the four experts and
the draft modules were then reviewed in September 2014 in Bangkok, Thailand by the
same group. The final draft was rolled out in a biregional workshop held in Gadjah Mada
University in January 2015. Final feedback was then incorporated. Dr David Sutherland and
Ms Kati Thompson contributed in the final review and design of the training package.
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The Training Package consists of:

For use on Days/s... Name and location

Day overview slides Days 1 - 5, at the beginning of the Training slides\Day overview
day and after lunch slides
Introductory slides Day 1 (morning) ‘Introduction to the training’ in
‘Training slides’
16 training modules, presented Days1-5 Modules 1 - 16 in ‘Training
on visual PowerPoint slides with slides’

text notes, including instructions
for the delivery of integrated

exercises

2 videos To be played within Module 1 ‘Training slides\Videos’
Guides to exercises (outside of  For the beginning and end of Days 1,  ‘Cuides for trainers’
training modules) 2 and 5

A ‘Trainer Guide’ for each Days 1 - 5, to guide trainers in how ‘Guides for trainers’
module to deliver the content (in addition to

notes below each slide)
A glossary, reference list, list of ~ Days 1 -5 as a ‘Participant’s ‘Training handouts’
acronyms, and slide handouts Handbook’
for each training module

Training venue and equipment

Hosts of the Climate Change and Health training should consult the Venue, Equipment
and Printing Guides contained in the Training Package, under ‘Guides for training hosts’.
These set out explicit needs for the training venue that should be selected and booked for
the training, and the equipment and printing that will need to be arranged in advance of a
training course.

Participants’ equipment

Each participant should receive the supplies listed below:
* Training outline (not a print off of the Session Plan for trainers)
* Participant’s Handbook in a folder or binding
* Notebook and ballpoint pen

* Abag to keep all the above items.

Session Plan for the training

A draft Session Plan (timetable) has been provided as part of this Training Package. A
suggested timetable for a four-day training course is a seven-hour working day, four hours
in the morning and three in the afternoon. This may not always be suitable and may have
to be modified. The Session Plan can also be adjusted for different lengths of trainings and
participant learning needs.
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However, in any training outline organizers must allow adequate time for both delivery
of elements and the following aspects:

Exercises to help participants get to know each other — Group learning and ongoing
working relationships will be one of the most valuable results of the training.

Group exercises — Participants will struggle to learn within long periods of one-way
didactic learning, particularly with detailed technical material which is likely new to
them. Group exercises break up the delivery mode and help participants interpret
and embed learning into their existing knowledge base.

Poster sessions — As well as the information contained in the training slides,
participants will bring with them valuable experience and insight into how climate
change is affecting health in their own contexts, and what programmes are being
designed to respond. Allowing time for sharing between participants at a poster
and discussion session will allow for valuable sharing of experience and ongoing
relationships.

Reflection and action planning exercises — One of the key goals of the training

is to influence the knowledge and practice of health professionals. Time for
participants to reflect on how they will apply what they have just learnt in their own
context, and make specific plans for action at the individual, organization, region or
country level is therefore essential.

Pre- and post-testing — Testing participants before and after the training using the
same questions allows for assessment of the change in participants” knowledge as
a result of the training. In addition to qualitative evaluation and action planning
outcomes, this helps show the outcomes investment in the training programme has
resulted in.

Evaluation both during and after the course — In order to improve the training and
its delivery, it's important to ask participants for feedback at the end of Day 1 (using
the exercise ‘Day 1 Evaluation Activity - Post It Wall’). This allows for short-term
changes to the design, delivery and practical logistics of Days 2 — 5 that will benefit
both the participants and trainers. Evaluation at the end of the training then allows
for assessment of outcomes from the training, as well as gathering ideas for ongoing
improvement of the Training Package and trainer delivery.

Ample break time, ideally including fresh air breaks outside — to keep participants
energized and refreshed throughout long training days.

Extra time for unforeseen situations, such as getting involved into working groups,
delays in transportation to the place of training and so on.

Time for further discussion of topics important to the group, or possible
additional action by the participants.

Training style

Accessible — The training’s purpose is to help change the knowledge and practice of health
professionals regarding climate change. Therefore all concepts presented in the training need
to be made accessible to participants so that no one is alienated by technical or academic
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concepts that they’re not familiar with. At all points, but particularly in dense or technical
sections of the training package, check in with participants on their understanding. Define
terms (using the glossary where needed), explain concepts in simple language, and describe
the relevance and significance of the concept for health professionals on the ground. The
Trainer Guides have pointers on areas of training modules that may be challenging for
participants to comprehend, and ways to make them more accessible.

Practical and real world focused — Where possible, refer academic concepts and
models back to real world scenarios and case studies. What effect is this trend having? What
have other countries, regions or hospitals done to respond to this? What can these health
professionals do? Ensure that enough time is left for all action-oriented activities designed
into the Session Plan and training slides to be carried out, as these will help participants to
translate their learning into practical action.

Engaging — In order for participants to continue to learn over a multi-day training made
up of long days, the style of training used must engage them. Avoid a one-way didactic
delivery style where only you as the trainer are heard for the entire Training Module — this
will make it almost possible for participants to stay engaged for a full 60 minute session.

Follow notes provided in the training slides and accompanying activity guides to involve
participants as much as possible throughout a module, using questions, exercises, humour,
case studies, videos, stretch breaks, challenges and stories from your own experience.
Remember that our brains can only concentrate for a certain period — ideally no longer than
40 minutes in one stretch without moving, carrying out an activity or having a brief break.
It’s much more important that you reengage participants with a short stretch or exercise,
rather than ‘pushing through’ to complete a presentation.

Use your body language and voice effectively to help engage people. Move around
the room to provide variety, using a slide changer in your hand or pocket so that you can
speak from anywhere. Avoid carrying outline notes with you (leave them on a table nearby)
so that you can use your hands, arms and body to emphasise your points and provide visual
interest. Varying your tone of voice and the volume with which you speak will also keep
people engaged.

In the Session Planning process, ensure that training modules are swapped between
at least two trainers to provide variety and interest for participants. Ideally few, if any,
sequential modules will be delivered in a row by the same trainer. If this is needed due to
one trainer having expertise in the subject of sequential modules, schedule a break between
modules and encourage the trainer to bring new energy to the second module delivered so
that participants don’t become disengaged.

Recognizing participants’ knowledge and experience — In dividing modules between
trainers in the Session Plan, trainers should work to their strengths, opting for modules on
topics they have some familiarity with. However, trainers do not need to be total experts on
the module topic. Remember that participants bring with them a wide variety of knowledge
and experience, whether through formal study, practical work in the field, or a combination
of both. Allow regular opportunities for participants to share their experience with the
group or with each other directly — in many cases learning from the proven practice of other
participants will be of equal or greater value to those attending than the designed training
material.
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Responsive to participants’ needs — A suggested Session Plan has been provided
in this Training Package, indicating an order for Modules 1 — 16 that would flow well
sequentially. This order is featured in the last slide of each set of training module slides, with
a ‘Coming next’ slide. Activities and interactive sessions such as poster displays and field trips
have also been included. However training organisers are welcome to alter the suggested
order of training modules, based on available time and participant interest.

Once training has begun, trainers can also get a sense of participant interests in the
opening exercise ‘Reasons for being here’. Feel free to then steer emphasis towards learning
areas that are most common for participants, so that learning goals are achieved.

Trainers should also touch base as a group at the end of each training day to review
how things are going and any changes that may help meet participants’ needs and interests.

For any questions on the delivery of the Climate Change and Health Training Package,
please contact Payden at WHO SEARO: payden@who.int

We wish you all the best in the delivery of the training!

Day 1
Module 1: Introduction to Provides an introduction to definitions of weather, climate, 1 hour
weather, climate, climate climate variability and climate change; trends and projections
change and variability in climate; the health risks of climate variability and change;

and the role of the health sector nationally and internationally

in preparing for, preventing, and coping with the health risks

of climate change.
Module 2 — Population health South-East Asia and the Western Pacific are disaster prone 1 hour
and climate change regions; Overview of the main findings most relevant to health

from the latest IPCC report, called the AR5; Action the health

sector can take to reduce the health impacts of climate change

in SE Asia and the Western Pacific.
Day 2
Module 3: Policies and The basics of adaptation and mitigation, and their relevance 1 hour
practice of mitigation and to health; The options for mitigation and the cobenefits (or
adaptation ‘win-win’) for mitigation and health; Framing mitigation and

adaptation as risk management.
Module 14: Health and the Orientation to the United Nations Framework Convention 1 hour
UNFCCC on Climate Change (UNFCCC); Adaptation activities under

the UNFCCC; Financial mechanisms for support of country

action on health and climate change; Health action within the

UNFCCC.
Module 13: Mitigation and Introduction to mitigation; Cobenefits of climate change 50
cobenefits mitigation for the environment and human health. minutes
Module 12: Adaptation to The theory and practice of adaptation; The process of 1 hour
climate change conducting an adaptation assessment; Examples of adaptation

activities in the WP and SEA region.
Module 11: Assessing health  Defining key terms around health vulnerability; The main 1 hour
vulnerability causes of vulnerability to disease and injury resulting from

climate change; The Health National Action Plan (or HNAP)
and Health Impact Assessment (or HIA) approaches to
assessing vulnerability.
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Day 3

Module 5: Thermal extremes

Module 6: Extreme weather
events

Module 15: Disaster risk
management

Day 4

Module 4: Assessment and
prediction of the health
impacts of climate change

Module 7: Vector-borne
diseases and climate change

Module 8: Water-borne
diseases and climate change

Module 9: Food security and
malnutrition

Day 5
Module 10: Air pollution

Module 16: Communicating
climate change and health

Understanding thermal extremes; Identifying thermal
extremes; Who is vulnerable to thermal extremes; How to
assess the risks and impacts of thermal extremes; Potential
impacts of thermal extremes.

How to understand the health risks from extreme weather
and climate events; Worldwide trends in hazards; Extreme
weather and climate events in Asia and the Pacific; Sources
of vulnerability to extreme weather events; Public health risks
from extreme events; Disaster risk management.

The multiple sources of vulnerability to extreme weather

and climate events and disasters in Southeast Asia and the
Pacific; UNISDR Hyogo Framework for Action; Disaster risk
management vs. climate change adaptation; Early warning and
response systems.

Types of analysis of climate-related health effects; Modeling
the health impacts of climate change; Uncertainties in analysis
and modeling; Changing vulnerability.

Introduction to vector-borne disease (VBD); Effects of climate
change on VBD; Case studies of climate change effects on
VBD; Potential for adaptation to minimize health risks and
impacts.

Water quantity and quality; Burden of diarrhoeal diseases;
How climate and weather affects diarrhoeal diseases and
water-borne pathogens; Measures to address water-borne
diseases.

Define terms related to food insecurity and look at its causes;
The burden of disease from undernutrition; How climate
change is affecting food security; How climate change is likely
to affect crop production and food security; Steps that can
improve food insecurity.

Introduction to air pollutants and their characteristics;
Exposures to air pollution; Health impacts of air pollution;
Benefits of air quality policies.

Why communicate; Communicate with whom; How to
communicate; What to communicate; 6 principles for good
communication.

1 hour

1 hour

1 hour

70
minutes

1 hour

1 hour

70
minutes

1 hour

1 hour

The modules are designed as standalone modules. One or a combination of few can be
taken up separately for different target groups. For eg. Module 1 can be used for advocacy to
Policy makers. Module 14 can be used for Health & Environment officials involved in climate

change discussions etc.
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Appendix 1: Contributing Authors and List of Reviewers

Dr Kristie L. Ebi, University of Washington

Dr Ebi has more than 25 years experience evaluating the health impact of environmental
stressors with about 20 years of applied research on the human health impacts of and
adaptation to climate change. She was a lead author on the Human Health chapter of the
IPCC Fourth Assessment Report, and the Human Health chapter for the U.S. Synthesis and
Assessment Product Analyses of the Effects of Global Change on Human Health and Welfare
and Human Systems. Dr Ebi was Executive Director of the Intergovernmental Panel on
Climate Change Working Group Il (Vulnerability, Impacts and Adaptation) Technical Support
Unit from 2009-12. Dr Ebi is currently Professor, Department of Global Health, School of
Public Health, University of Washington, Seattle, specializing in public health issues related
to climate change impacts and adaptation.

Professor Hae-Kwan Cheong, Sungkyunkwan University School of Medicine, Republic of
Korea

Professor Cheong is an environmental epidemiologist. His main area of research
encompasses the effects of climate change on health including on infectious diseases;
environmental burden of disease due to climate change and environmental hazards, air
pollution and health; neurotoxicology of metals including manganese, lead and mercury;
epidemiology of neurodegenerative disorders; and various issues on environmental and
occupational health. He is actively involved in the research in these issues with the Korea
Center for Disease Control and Prevention and the Ministry of Environment. Currently, he is
co-chairing the Korea Climate Change and Health Forum and he was a former chair of the
Korean Society of Environmental Health and Toxicology. He had worked with WHO/EURO
on climate change and health programme. Since 2009, he has been working as a consultant
for WHO/WPRO on a series of project on climate change and health in vulnerable countries
such as Mongolia, Papua New Guinea and Cambodia. He was one of the authors of the
synthesis report on climate change and health of the Western Pacific region. Recently he
facilitated training on data analysis for health and meteorological data for a team from
Bhutan.

Dr Kathryn Bowen, Australian National University

Dr Bowen has a PhD in global health, climate change and governance from the National
Centre for Epidemiology and Population Health (NCEPH), Australian National University
(ANU), and a MSc (International Health) from Charité Medical Faculty, Berlin. She holds
appointments with ANU and the University of Melbourne. Dr Bowen has worked in global
health research, practice and policy since 1999, across public, private and university
sectors. She is a Research Fellow within the Earth System Governance project, and

Fellow of the Adaptation College and the Centre for Sustainability Leadership. Dr Bowen
is co-founder of Just Change, a climate change and equity organization, and sits on an
environment advisory committee for the City of Melbourne. Dr Bowen's roles have included
a number of significant engagements for a variety of funders, including governments,
nongovernment organizations, and UN organizations, where she has worked extensively in
many developing countries. Dr Bowen has worked in a range of cross-cultural settings and
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held the responsibility for project coordination and stakeholder engagement across a large
programme of sustainability work.

Dr Lutfan Lazuardi, Universitas Gadjah Mada

Dr Lazuardi is the head of Master Program of Public Health Informatics and the vice-head
of Public Health Department at the Faculty of Medicine, Universitas Gadjah Mada. He
obtained his Medical Doctor from Gadjah Mada University, Indonesia, in 1999 and Master
of Public Health in 2002. He earned a PhD from Innsbruck Medical University in 2006.

He has been involved in various projects related to public health and health management
information system. He was involved in the development of Malaria Elimination Database
in Sabang district, and Information and Communication Technology for Disease Surveillance
System at several areas in Indonesia.

In 2012, he was involved in a project funded by SIDA (Swedish International Development
Cooperation Agency) called “CC-MAP: Climate Change Mitigation and Adaptation Policies
in the Health Sector” in collaboration with Umed University, Sweden. Since that time, the
project has been expanding and involving various institutions such as Health Offices in
Gunungkidul and Yogyakarta and Vasterbotten County Council in Sweden. Currently, he

is involved in a multi-year project on the development of early warning system for dengue
fever using climate data in Yogyakarta.

List of Reviewers

Regional Office for South-East Asia (SEARO)

*  Dr Roderico Ofrin, Coordinator, Emergency and Humanitarian Action

* Ms Payden, Regional Adviser, Water, Sanitation and Health

e Dr David Sutherland, Technical Officer, Water, Sanitation and Health

* Dr Leonard Ortega, Regional Adviser, Malaria

* Ms Vismita Gupta-Smith, Public Information and Advocacy Officer

* Ms Sushera Bunluesin, WHO Thailand

* Mr Sharad Adhikary, Environmental Health Adviser, WHO Indonesia

* Mr Raja Ram Pote, NPO, Climate change and health, WHO Nepal

* Mr Tito de Aquino, NPO, Environmental health, WHO Timor-Leste
Regional Office for Western Pacific (WPRO)

* Dr Nasir Hassan, Coordinator, Health and Environment

*  Mr Jung Sub Yeom, Technical Officer, Health and Environment

WHO Headquarters

* Ms Elena Prats Villalobos, Technical Officer, Climate change and health
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GIZ Bonn

e Ms Ute Jugert, Head, Global Program Adaptation to Climate Change in the health
sector, Health Section

* Ms Ursula Schoch, Advisor, Global Program: Adaptation to climate change in the

health sector, Health Section

Others

* Ms Kati Thompson, Training Design and facilitation specialist, Australia

* Dr Nitish Dogra, Principal Public Health Adviser, TARU Leading Edge, India —
contributed two case studies
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Evaluation activity: Post it wall

Purpose of the activity:

This ‘pulse check” evaluation exercise allows you to quickly get a sense of how the training is going
for participants at the end of Day 1. Participants will often be reticent in sharing what they think
about the training set up with organizers directly, so the confidential format can provide valuable
ideas that allow you and the training team to make any adjustments to Day 2 (and following days)
rather than waiting until Day 5 for evaluation forms to be submitted.

Required resources:

e Post its (enough for 5 per person)

*  Whiteboard, drawn up with two wide columns and a ‘smiley” and ‘frowny’ face

Preparation:

On a whiteboard, draw one dividing vertical line, dividing the board into up two wide columns. At
the top of the left column draw a large ‘smiley” face, and on the right a ‘frowny’ face, with a question
mark by its head or in a thought bubble. Place the whiteboard towards the back of the room.

If a whiteboard on wheels is not available, draw each of the faces on flipchart paper and blu tak
them next to each other on the back wall, close to the exit.

Place a pile of post it notes of different colours (enough for 5 per participant) on each table, or give
them to another trainer to distribute across the tables as you're introducing the exercise.

Timing — 10 minutes

Instructions for delivery

1. Before the group leaves for the day, tell them that “this training course is designed to be of most
use to you as health professionals. This is also the first time we have run this training, and we’d like to
make it as valuable for you as we can across the five days.

So before you go, could | ask you to please think about how today has been for you? You might think
about the pace of the day, the style of the modules, the breaks and food, the venue, or how the
trainers have shared the material with you.

You'll see in front of you on the table some post its. Please write down on some post its some things
you've found good about the day. And also — and this is very welcome and encouraged — any
suggestions for improvement for tomorrow and the following days.

Please write only one idea per post it.

At the back of the room you’ll see on the whiteboard/wall a smiley face and a frowny face, who's
wondering about possible changes. As you leave, please place your post its under the relevant face. It
would be great to get at least a few ideas for each per person.

Thank you very much for your feedback, and have a great evening. We'll see you all tomorrow
morning back here just before 9 am.”
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Post-training questions

Now that you have completed the training, please spend the next 15 minutes filling in

your responses to the following questions. These results will not be shared, but will be used
internally by the WHO SEARO office to evaluate the influence of the training on participant
learning.

1. What is the difference between climate variability and climate change?

2. Name three risks to health that occur currently and are predicted to arise in the
Western Pacific and South East Asia regions due to climate events:

3. What does the concept of ‘co-benefits’ or ‘win-win’ strategies mean in relation to
climate change and human health?

4. Explain the advantages and disadvantages of health modelling

5. What impacts do high ambient temperatures have on human health in a changing
climate?

6. What are some of the extreme weather and climate events that affect Asia and the
Pacific?

7. Describe the effects of climate change on vector-borne diseases:

8. Explain how the amount of rainfall is related with occurrence of water-borne
diseases:
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10.

11.

12.

13.

14.

15.

16.

Explain how climate change can affect malnutrition of children in a specific local
area: i) Pacific Island countries, OR ii) Mongolian steppes?

My area choice (i or ii):

Effects:

How could a changing climate affect respiratory health?

Name three causes of vulnerability in the context of climate change:

What is the main goal of climate change adaptation in the health sector?

Which economic sector directly emits the largest amount of greenhouse gases?

Why should health feature strongly in international climate change negotiations?

What are the two basic approaches for reducing the health risks of the extreme
weather and climate events in Asia?

(1)
(2)

Why should we in the health sector communicate widely around climate change and

health?
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Pre- and post-training testing question and answers
(for WHO marking and evaluation only)

Question 1 (Module 1): What is the difference between climate variability and climate
change?

Answer: Climate variability is short-term fluctuations around the average weather, and cli-
mate change operates over at least three decades.

Question 2 (Module 2): Name three risks to health that occur currently and are
predicted to arise in the Western Pacific and South East Asia regions due to climate
events.

Answers from the following options: undernutrition, vector-borne disease, heat-related
mortality, water-borne disease.

Question 3 (Module 3): What does the concept of ‘cobenefits’ or ‘win-win’ strategies
mean in relation to climate change and human health?

Answer: If emissions are reduced (mitigation), health of the human population is improved.

Question 4 (Module 4): Explain the advantages and disadvantages of health modelling.

Answer: Advantages: Provides best explanation or prediction of likely health impacts based
on current knowledge

Disadvantages: Cannot predict what will actually happen, due to unexpected changes or
other unknown factors

Question 5 (Module 5): What impacts do high ambient temperatures have on human
health in a changing climate?

Answers from the following options: Heat stress, heat stroke, hospitalization for cardiovas-
cular and respiratory disease, death

Question 6 (Module 6): What are some of the extreme weather and climate events that
affect Asia and the Pacific?

Answers from the following options: Floods, storms, storm surges, cyclones and droughts.

Question 7 (Module 7): Describe the effects of climate change on vector-borne diseases.

Answer (one of):

(1) Climate change may increase the range or abundance of both animal reservoirs
and arthropod vectors (e.g. Schistosomiasis in China and malaria in the Kenyan

Highlands).

(2) Climate change may prolong the length of the transmission cycles of disease or
the transmission season of diseases (e.g. West Nile virus in North America has an
amplification cycle involving mosquitoes and avian reservoir hosts).
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(4)

Climate may increase the likelihood of successful importation of disease vectors
and animal host reservoirs (e.g. the global spread of Asian tiger mosquito, Aedes
albopictus, which has been linked to the sale of used tires around the world, was
linked to an outbreak of Chikungunya virus).

Climate change may increase animal disease risks and are likely to increase the risk
of human disease as well.

Question 8 (Module 8): Explain how the amount of rainfall is related with occurrence of
water-borne diseases.

Answer:

(1)

Heavy rainfall is usually related with increased incidence of water-borne diseases.
Heavy rain will bring sewage and contaminants from human excreta into drinking
water sources. However, depending on the mode of transmission and biologic
characteristics of each pathogen, there can be a delay between rainfall and disease
outcome. Diseases with longer incubation periods such as Hepatitis A will have
longer delay, including reporting delay. Some diseases that have a natural reservoir,
such as Cholera, may also demonstrate a longer lag between rainfall and disease
occurrence.

Less rainfall over a long-term period will push the community toward a water stress
situation, in which water usage for washing and daily cleaning are less available.
Prolonged water shortage may predispose people toward more opportunities to
transmit faecal-orally transmitted diseases through person-to-person transmission.

Question 9 (Module 9): Explain possible pathways that climate change can affect
malnutrition of children in a specific local area: i) in Pacific Island countries, OR
ii) Mongolian steppes?

Answers (hypothetical representations, to be added to with participant understanding of
local context)

Pacific Island countries

(1)

Sea-level rise will restrict and accelerate salination of the freshwater reserve of the
atoll island.

— As the freshwater source dies out, plantations will become less productive and
food resources get scarce.

— Decreased food availability can be aggravated by lower food accessibility of
the vulnerable population such as children and the poor. Sociocultural and
socioeconomic status of the local island can interact with food accessibility in
contrasting ways, either worsening or improving access to food.

Higher sea level exposes the atoll, leading to higher susceptibility to storms and
tsunami.

— Natural disasters may worsen food availability and distribution issues.
Relocation of the population will aggravate the food availability and balance,
with deficits in the specific nutrients that are needed for the growth of
children.
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(3)

OR

Depending on food resources, more imported food may distort the nutrient
balance, which can drive health toward malnutrition.

Mongolian steppe

(1)
(2)

Extreme weather events and desertification

Accentuated climate variability may be related with more frequent and more
severe extreme weather events such as dzud in winter and flooding in summer.
Prolonged drought may facilitate desertification of the steppe near the margin of
the Gobi desert.

Desertification and extreme weather events immediately bring about the massive
loss of livestock, both a food source and economic basis of the households,
predisposing people to undernutrition, especially children. Less money means less
milk and weaning food products for the infant and young children. Less livestock
means less dairy food material for the growing children.

Acute effects:

— Food availability and accessibility as well as nutritional balance drives
undernutrition of children, which is more prominent in younger children and
infants, who have more critical need for essential nutrients and calories.

Long-term effects:

— Relocation or migration into periphery areas of a city makes households rely
more on the market for food, making nutrition more sensitive to the economic
status of the household. Amount and balance of nutrients, especially those for
children, can be affected.

Question 10 (Module 10): How could a changing climate affect respiratory health?

Answer: Through changing concentrations of ozone and particulate matter, both of serious
concern in Asia and the Pacific.

Question 11 (Module 11): Name three causes of vulnerability in the context of climate

change.

Answers from the following options:

Geographical location
Socioeconomic status
Health status
Governance
Preparedness
Physical environment

Policies
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Question 12 (Module 12): What is the main goal of climate change adaptation in the
health sector?

Answer: To prepare for, and effectively respond to the health risks of climate change.

Question 13 (Module 13): Which economic sector directly emits the largest amount of
greenhouse gases?

Answer: Agriculture, Forestry (and other land use)

Question 14 (Module 14): Why should health feature strongly in international climate
change negotiations?

Answer: Health should be central to considerations of adaptation (because people are
already being affected) and mitigation (because most energy and environmental decisions
have health implications).

Question 15 (Module 15): What are the two basic approaches for reducing the health
risks of the extreme weather and climate events in Asia?

Answer: 1) Disaster risk management; and 2) Adaptation.

Question 16 (Module 16): Why should we in the health sector communicate widely
around climate change and health?

Answers from the following options (and other possibilities):
* Because climate change is a threat to human health and wellbeing

* The health sector is responsible for doing this; climate change is
an intersectoral issue

* Climate change and health still requires further advocacy efforts
* Impacts are already being experienced

* Many people currently have low levels of understanding on the health impacts of
climate change

* We need to prepare for the health impacts of climate change

* Everyone needs to be involved in reducing our contribution to climate change.
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Pre-training testing

Before beginning the training, please spend the next 15 minutes filling in your responses to
the following questions. These results will not be shared, but will be used internally by the
WHO SEARO office to evaluate the influence of the training on participant learning.

1. What is the difference between climate variability and climate change?

2. Name three risks to health that occur currently and are predicted to arise in the
Western Pacific and South East Asia regions due to climate events:

3. What does the concept of ‘cobenefits’ or ‘win-win’ strategies mean in relation to
climate change and human health?

4. Explain the advantages and disadvantages of health modelling:

5. What impacts do high ambient temperatures have on human health in a changing
climate?

6. What are some of the extreme weather and climate events that affect Asia and the
Pacific?

7. Describe the effects of climate change on vector-borne diseases:

8. Explain how the amount of rainfall is related with occurrence of water-borne
diseases:
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10.

11.

12.

13.

14.

15.

16.

Explain how climate change can affect malnutrition of children in a specific local
area: i) Pacific Island countries, OR ii) Mongolian steppes?

My area choice (i or ii):

Effects:

How could a changing climate affect respiratory health?

Name three causes of vulnerability in the context of climate change:

What is the main goal of climate change adaptation in the health sector?

Which economic sector directly emits the largest amount of greenhouse gases?

Why should health feature strongly in international climate change negotiations?

What are the two basic approaches for reducing the health risks of the extreme
weather and climate events in Asia?

(1)
(2)

Why should we in the health sector communicate widely around climate change and

health?
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Introductory activity: Reasons for attending the training

Aims of the activity:

Understanding participant expectations from the training, gauging the extent to
which they match its realities and correcting any misconceptions so that no-one
commences the training with unclear or false expectations.

Providing you with information as trainers on how to tailor training content and
examples you provide to help meet the group’s learning needs.

Encouraging a sense of excitement and anticipation in the group about the training.

Resource requirements:

Large open space at the back of the training room

Whiteboard, whiteboard markers and scribe to capture two brainstorms/lists

Timing: 15 minutes

Instructions for delivery

NB: This activity follows on directly from the Human Map

1.

Participants are standing in the map they created in the first introductory exercise.
Acknowledge how far participants have come to be here — as everyone can see on
the map, and the time theyre taking out of their busy schedules.

“But you've obviously come here for a reason! I'd like you to turn to a person near
you on the map, introduce yourselves, and tell each other why you’ve come to the
training. Take turns doing this — you'll have 30 seconds each.”

Ring a bell at 30 seconds, letting people know to swap over. At 1T minute stop this
first round of conversations and ask them to find a new partner, someone from a
different country or region from themselves.

“Ok, thanks for sharing with your first partner. In a minute 1'm going to ask you to
now cross the map and find someone from an entirely different country and possibly
even region from yourself. Again, introduce yourselves, and tell each other what
you’re hoping to get out of this training programme. You'll have a minute each
this time — I'll ring a bell to remind you when to swap over.”

Ring a bell at T minute, letting people know to swap over. At 2 minutes stop this
second round of conversations and ask them to explore the map and find a third
partner, someone from a different country or region from themselves.

“In this last round of meeting, I'd like you to share in your pair what you’d like to
be able to do back in your work as a result of this training. So, find your new
partner, remembering to introduce yourselves.”

Ring a bell at T minute, letting people know to swap over. At 2 minutes stop this
third and final round of conversations by thanking people for exploring the map
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and sharing some of the reasons why they’ve come to the training with their new
colleagues.

5. Ask participants to gather around you in a semi-circle, hear a whiteboard. “It sounds
like there were some great conversations going on. I’'m curious to hear some of the
reasons that were discussed.”

“Can | ask you to share some of the reasons you've discussed, and we'll write these
up on the whiteboard here?”

Note that you’ll have 10 minutes for this section, so keep the responses to the two brainstorms to 5
minutes each.

Visual brainstorm 1 (5 minutes)

“First off, what are you hoping to get out of this training programme? Can someone

start us off? This can just be an idea or sentence.” Summarize ideas that are shared one

by one into a single phrase, making sure they’re captured by the scribe in a brainstorm or
list format. If ideas are mentioned multiple times, encourage the scribe to emphasize that
point with a tick or underline. Seek responses from different areas of the semi-circle to get
a range of responses from the group with “What about others, what are you hoping to get
out of this training?”, although in the 15-minute timeframe not everyone will be able to give
a response. Do respond to any hopes that will not be covered or achieved by the training,
ensuring that any false expectations don't persist.

“Thanks everyone — those are some great hopes you have for what you'll get out of this
week. Please keep these in mind as we go through all of the training content, so you stay
engaged and motivated in why you're here.”

Visual brainstorm 2 (5 minutes)

“What about the last conversation you had - what would you like to be able to do back

in your work as a result of this training? Would anybody like to share?” Again summarize
ideas that are shared one by one into a single phrase, making sure they're captured by the
scribe in a second brainstorm or list format on the whiteboard, with common action themes
represented. Keep an eye on the time, finishing off before 10 minutes is up.

“Thanks everyone. First off it's good to know that you're in the right place, and have some
great things you want to get out of this training. It’s also inspiring to see the kinds of action
you're interested in taking back in your countries with the support of this training. Let’s start
into it!”

Ask everyone to return to their seats.
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Climate Change and Health Training Package: Training Equipment
Guide

Overview

The training package is designed to achieve enhanced learning outcomes and value for
participants by running interactive activities, small group exercises, sharing of best practice
through poster displays and site visits, and interactive games to let the participants get to
know each other.

This style is important not just for achieving learning outcomes, but because training is
run over long successive days.

All of the following requirements are therefore important in selecting and booking a
training venue for a WHO Climate Change and Health training.

Training equipment requirements: Provided by the training organizer/host

Laptop (ideally a PC) with all trainer 1 To show training material
presentations and videos loaded, and a

recent version of Microsoft PowerPoint and

Windows Media Player

Charging cable for laptop 1 To maintain laptop power

Data projector (if not provided by venue) 1 To project training material

Charging cable for data projector 1 To maintain data projector power

Projector cable for laptop type 1 To connect the laptop to the data
projector

Plug in audio speakers, if these are not 1 To listen to videos

contained in the projector unit

Internet access If don’t have Windows Media Player, as
a back up for playing videos, or showing
relevant climate change and health
websites

Slide changer and spare batteries 1 So trainers can move around the training
space and continue the progress of the
presentation

Clock and spare batteries 2 —1in training  To keep time when delivering modules so
space, 1 in that participants can return after breaks
dining space on time

Stopwatch 1 To keep time more accurately during

exercises of only 2 — 15 minutes

Bell, chimes or gentle noise maker 1 To get participants” attention at the end of

activities

Nametags 1 per So trainers can call participants by name,
participant, and participants get to know each other
reusable easily
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Whiteboard

Flipchart stand

Flipchart paper (large sheets of blank paper
that can be stuck up on the wall)

Blutak (or removable adhesive)

Roll of wide tape

Scissors

Markers or felt tip pens

Post it notes, or squares of paper that can be
stuck to walls with blutak or other adhesive

Pens

Paper or blank notepads

1, 2 if possible

2 — 3 large pads

1 large packet

1

3 per
participant, of
varied colours

10 per
participant,

of at least 2
different types
of colours

Enough for one
per participant

Small quantity

For writing up instructions and scribing
participant input

For placing flipchart paper on and writing
instructions or scribing participant input

For participants to use in exercises

To stick flipchart pages to the training
room walls

To stick flipchart pages to whiteboards
and other surfaces

For cutting tape
For activities carried out on flipchart

paper

For activities requiring short written input
from individual participants

In case participants forget to bring their
own pen

In case participants want to take
additional notes and don’t bring their own
notebook

Training equipment requirements: Provided by the trainer

Print off of Trainer Guide for all modules
delivered by that trainer

Print off of PowerPoint notes for all modules
delivered by that trainer

Personal trainer notes

1 per module

1 per module

1 per module
(not provided)

To use in preparation for delivery of the
module

To consult in the preparation process and
have present in the training room in case
they need to be referred to

To provide the trainer with their own
overview of the module and actual
timings (e.g. 10.20 am end time, rather
than 30 minutes). Trainers should ideally
not read off the full notes below each
slide.

For any questions on these requirements please contact the organiser of the training or

your WHO support person.
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Climate Change and Health Training Package: Venue Guide

Overview

The success of this Climate Change and Health training relies in large part on our ability
to engage health professionals in an engaging learning process that meets their needs.

The training package is designed to achieve enhanced learning outcomes and value for
participants by running interactive activities, small group exercises, sharing of best practice
through poster displays and site visits, and interactive games to let the participants get to

know each other.

This style is important not just for achieving learning outcomes, but because training
is run over long successive days, requiring participants to stay engaged beyond all usual
concentration limits (generally 40 minutes maximum for adults).

For these reasons, we rely heavily on a training venue that supports interactive teaching
and learning methods, flexible delivery, and the ability for participants to maintain energy

levels and concentration for long periods.

All of the following requirements are therefore important in selecting and booking a
training venue for a WHO Climate Change and Health training.

Training venue requirements

Venue requirement Reason required

Open room with no fixed furniture (not a lecture theatre)

Large enough for participants to walk around in easily, and
big enough for two adjoining working spaces to be set
up within the same room, with space between the two
sections:

1) Round tables at the front of the room, arranged in
a semi-circle facing a large white wall or screen for
projecting onto. (Square or rectangular tables can also
be used). Each table should seat an even number of
participants, likely 4 or 6, without restricted view of the
screen. Allow 3 — 4 metres of room in front and behind
the semicircle of tables for stand-up activities.

2) Tables (any shape) with chairs around them at the
back, for participants to do small group activities at.

Note that a room with fixed seating should not be used, such
as a lecture theatre with rows of fold down seats, as this will
not allow for planned interactive activities and exercises.

Good natural light from windows facing directly into the
room

Windows that open, air vents, fans or air conditioning that
is adjustable within the room to maintain a high volume of
air flow and oxygen

Close proximity to toilets

Close to outdoor access

To be able to run teaching, interactive and
small group activities within one space in a
time efficient manner.

So that participants can move easily around
the space and share information between
sessions.

To keep participants awake over long days of
concentration!

To keep participants awake over long days of
concentration!

For participants to access during activities
without wasting time

For quick access to fresh air breaks, or for
activities to be run outside (if appropriate)
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Venue requirement Reason required

Easy security access So participants can come and go for quick
breaks or activities, without needing to have
someone waiting on the door

Disability access So that any student applicant can have
access to the training programme

Access to a nearby kitchen or dining hall To keep participant’s energy levels up with
regular food and drink breaks, without
having to travel far

Clear wall space for (carefully) affixing participant work and ~ To create galleries of participant work in a
instructions blank room, to build on learning

Optional: Internet access If Windows Media Player isn't available, as
a back up for showing videos, or websites
related to climate change and health

Optional: Sustainability features (if possible) such as light For showcasing to participants as we
wells, double glazing, efficient lighting, tap flow restrictors, teach them about initiatives their health
dual flush toilets, solar panels etc. care facility can take to reduce their

environmental impact.

Venue equipment requirements

Venue equipment requirement Reason

Data projector For projecting slides and videos

Whiteboard (at least one but two if possible) For writing up instructions and scribing
participant input

Flipchart stand For writing instructions and scribing
participant input

Chairs, enough for 2 per participant, plus one each for For participants to sit on in a semi-circle

trainers and visitors and around tables, without moving chairs

between the two areas

Tables that can be easily collapsed and shifted on wheels Enough for a maximum of six participants to
sit around (at front), plus one for every four
participants (at back), plus one for trainer
materials

For any questions on these requirements or to compare venues you have access to, please
contact the organizer of the training or your WHO support person.
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Module 1

Introduction to weather, climate,
climate change and variability

Key learning messages in Module 1

* Itis important to know that there is a difference between weather, climate, climate
variability & climate change

* Climate change is occurring & has a strong anthropogenic (human) influence

* The resulting changing weather patterns can affect human health trends &
projections in climate

* Current & future consequences include sea-level rise, extreme weather events,
droughts etc.

* The health sector has a role nationally & internationally in preparing for, preventing
& coping with the health risks of climate change.

Estimated length: 60 minutes

Structure of Module 1

Key learning messages 2-3
Module outline 4
1. Basic definitions of weather, climate, 5-7 VIDEO 1 on slide 7 - Walk the Dog video (1
climate variability, climate change min)
Short discussion
2. Trends and projections in climate, 8-21 EXERCISE on slide 9:
including the most vulnerable regions of How has the weather changed over your
South East Asia lifetime?
Groups of 3, 5 minutes
VIDEO 2 on slide 10 - Climate 101 with Bill
Nye (5 mins)
3. The health risks of climate variability and 22-30  EXERCISE:
change All the ways that climate change is affecting

health in your country/ countries

The department/group that may be responsible
for managing this.

10 minutes, groups of 3, list on flipchart paper

4. The role of the health sector nationally and ~ 31-35
internationally in preparing for, preventing,
and coping with the health risks of climate
change.
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Module outline 36
Learning from Module 1 37-38
Questions 39

Required resources

* Data projector and slide changer

*  Module 1 slides

*  Windows Media Player or Internet

* Speakers/sound system

* Two videos ‘Walk the Dog’ and ‘Climate 101’

* Flipchart paper (2 pieces for every three participants)

* Markers (two for every three participants)

* Tables at the back of the room groups of three participants can sit around
* Stopwatch

¢ Bell or noise maker.

Instructions for delivery of Module 1

As the first module of the training, Module 1 is important in ensuring participants feel
confident in core concepts related to climate change. Keep in mind that these will be

new terms and ideas for some people, and your own knowledge is likely far greater than
those in the group you are training. Move slowly through the material, using questions and
observations of faces and body language to ensure understanding of all participants before
moving on.

The exercise on slides 27 — 28 gives participants time to explore for themselves the
likely impacts of climate change. This is also the first interactive small group exercise within
the training content. Give this the full 10 minutes or longer if required, so that people warm
up to working in groups, and the connections between climate change and health become
clearer for everyone.

Module 1 contains two videos:
1. Walk the Dog - played on slide 7

2. Climate 101 — played on slide 10

To play the videos as embedded video files you will need to ensure before you begin
the presentation that you have an Internet connection.
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If you don’t have an Internet connection, open both videos in Windows Media Player
and have each one ready to play when you click out of the relevant slide and into Windows
Media Player. (The videos are saved in the videos folder of the Training Package, alongside
the trainer slides).

Ensure you are connected to speakers before you start the presentation, and that the
volume is working and appropriate to be heard at the back of the training venue.

Key terms introduced in Module 1

* Climate

*  Weather

* Climate variability
* Climate change

* Health impacts of climate change

References (in order presented)

e TeddyTV for NRK. 2012. Walk the Dog. https://youtube.com/watch?v=e0vj-0imOLw.

e Climate Reality Project. 2011. Climate 107 with Bill Nye. https://www.youtube.com/watch?v=3v-
w8Cyfoq8.

e Arctic Climate Impact Assessment. 2008. http://www.acia.uaf.edu/.
* Alley, RB. 2000. The Two Mile Time Machine.
e Climate Central. 2014. http://www.climatecentral.org/

e Stott PAetal. 2010. Detection and attribution of climate change: a regional perspective. WIREs
Climate Change; 1:192-211.

e IPCC. 2013. http://www.climatechange2013.org/images/report/ WG1AR5_SPM_FINAL.pdf.
*  Yusuf and Fransico. 2009. Climate Change Vulnerability Mapping for Southeast Asia

e IPCC. 2014. Working Group Il Assessment Report 5. Climate Change 2014: Impacts, Adaptation,
and Vulnerability. Summary for Policymakers. http://ipcc-g2.gov/AR5/images/uploads/WG2AR5_SPM
FINAL.pdf

*  Mclver et al. (unpublished)

e Ebi, KL. 2009. Public health responses to the risks of climate variability and change in the United
States. Journal of Occupational and Environmental Medicine 2009; 51:4-12

*  Government of Tokelau. 2014. http://tokelau.org.nz/
Tokelau+Government/Government+Departments/
Department+of+Economic+ Development+Natural+Resources+ +Environment.html.
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Module 1:
Introduction to
weather, climate &
climate change

In this first module we're going to look at some of the fundamental concepts around weather, climate,
climate change and climate variability.

The intention of this module to provide a broad overview on climate variability and change and their
associated health risk, and the role of the health sector in climate change in international and national efforts
to manage climate change.

For trainer: Note that this module contains two videos. To play them as embedded video files you will need
to ensure before you begin the presentation that you have an Internet connection and are connected to
speakers. If you don’t have an Internet connection, open both videos in Windows Media Player and have each
one ready to play when you click out of the relevant slide and into Windows Media Player. (These are saved in
the same folder as this PowerPoint)

Connected videos (in order):
Walk the Dog — played on slide 7
Climate 107 — played on slide 10




Key messages in Module 1

* Itisimportant to know that there is a
difference between weather, climate,
climate variability & climate change

 Climate change is occurring & has a strong
anthropogenic (human) influence

* The resulting changing weather patterns can
affect human health trends & projections in
climate

Here are the key takeaways from Module 1.

1. CLICK - It's important to know that there is a difference between what we mean
by weather, climate, climate variability and climate change. I will be providing you
with some useful ways of remembering the difference between these concepts
soon.

2. CLICK - Climate change is occurring, and humans are influencing the rate of
change that we are witnessing.
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Key messages in Module 1

* Current & future consequences include sea-
level rise, extreme weather events, droughts,
etc.

* The health sector has a role nationally &
internationally in preparing for, preventing &
coping with the health risks of climate
change

The last two key concepts in this module are:

1.

CLICK - There are many current and future consequences of climate change,
including sea-level rise, extreme weather events such as floods and cyclones, and
droughts. We will see some examples of these and also provide some time where
you can discuss what you have seen in your own countries and regions.

CLICK - The health sector has a role nationally & internationally in preparing for,
preventing & coping with the health risks of climate change.
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This is what we’ll cover in Module 1, focused on weather, climate, climate variability and
climate change:

1.
2.

Basic definitions of weather, climate, climate variability, climate change

Trends and projections in climate, including the most vulnerable regions of South-
East Asia

The health risks of climate variability and change

The role of the health sector nationally and internationally in preparing for,
preventing, and coping with the health risks of climate change.

Let’s now look at some of the key terms in this topic.
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Defining key
climate terms

Let’s start off by looking at some definitions of common words used in the climate change
field, so we have a good understanding of these.
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Climate terms

Climate is what we expect
Weather is what we get

Climate variability
Short-term fluctuations around the average weather

Climate change
Operates over decades or longer
— General circulation models (GCMs)
* Based on scenarios, not predictions

First, it’s really important to understand the difference between weather and climate.
CLICK slide changer to animate each definition

Climate is what you expect, but weather is what you actually get on a day-to-day basis.
Weather and climate are part of a continuum.

The World Meteorological Organization designates particular weather stations for
collecting data on a range of weather variables for determining the “climate normal” or
the 30-year average of weather variables in a particular location. Projecting what could
happen over a 30-year time periods is, in some ways, less challenging than forecasting
what will happen tomorrow or next week. Weather, then, is the day-to-day variability in
climate that we experience.

The climate in a particular location is defined as the 30-year averages of weather variables,
such as temperature and precipitation. Most of the research on the health impacts of
climate variability and change uses the period 1961-1990 as the climate baseline. Climate
scientists analyse data against this baseline.

So to summarise again, weather can change from minute to minute, hour to hour and day
to day. Climate is the average of this weather calculated over a 30-year time period.
Q (rhetorical): Does that make sense?

CLICK - Climate variability is the term used to describe short-term variations around
average weather. El Nino-Southern Oscillation (ENSO) events are particularly important
expressions of climate variability for human health. As you will hear in other modules.
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Climate terms

Climate is what we expect
Weather is what we get

Climate variability
Short-term fluctuations around the average weather

Climate change
Operates over decades or longer
— General circulation models (GCMs)
* Based on scenarios, not predictions

ENSO events are associated with adverse health outcomes in many regions. For example,
in some regions of Asia and the Pacific, ENSO events are associated with drought. In other
regions, ENSO events are associated with flooding. Both extreme events can cause direct
and indirect health impacts.

CLICK - Climate change is the change in long-term averages of the daily weather and
operates over decades or longer. It is projected using increasingly sophisticated earth
system models (ESMs). Climate projections are based on scenarios of drivers of greenhouse
gas emissions, including, at a minimum, demographic change (including patterns of
change), economic development, and technological development. These scenarios

project emissions of greenhouse gases. These emission concentrations are then input into
the ESMs to project possible future climate. ESMs do not predict what will occur; they
project how temperature and precipitation could change under different assumptions

of greenhouse gas emissions. The future is inherently uncertain, so projections are not
“predictions”.

Remember that these terms and many others are located in the glossary in your
training handout folder.
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Weather vs. climate - Video

VIDEO 1 - Walk the Dog video: https://youtube.com/watch ¢v=e0vj-0imOLw

Double click on the black box and the video should appear with a red start arrow. Click on this arrow
and the video will play, as long as you are connected to the Internet. Note that this doesn't allow

a full screen viewing. To view full screen, load up the downloaded version of the video in Windows
Media Player before you begin, then click out of the presentation and press play on the Windows
Media Player window. Make sure that you've tested sound before you begin the presentation.

“This animation explains the difference between weather and climate. The dog being the weather,
and the owner being the climate. The point of this short video is that although the weather may
show short-term changes and be ‘all over the place’ (like the dog), the more important factor to
watch for is the big picture, or the overall long-term trend (the owner). If we look at statistics from
too close a viewpoint, the picture can seem confusing, so it is important to take a step back and not
focus so much on the details so that we can understand the trend.

Note: The video is embedded, so you should be able to play it by clicking with a mouse on the image,
or pressing ‘Enter’ on the keyboard.

Animated short on statistics from Norwegian infotainment program Siffer. Produced by TeddyTV for
NRK. Animation by Ole Christoffer Haga

At the end of the video: Q - What do you think? Does the difference between weather and
climate make more sense now?

Gather views and responses for short discussion.

A reminder that if you need to come back to these distinctions and other related terms, you can refer
back to these notes and also the glossary in your training handout folder.
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Trends & O
projections
in climate
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How has the weather
changed over your

lifetime?

We've talked about climate being the long-term changes in weather at a theoretical level.
But I'm curious to know, how has the weather changed over the course of your lifetime? Is
it different?

Please turn to two people near you and discuss the way the weather has changed — or not
— over the course of your lifetimes, in different places you live. Is it different? In 5 minutes
I'll ask for some volunteers to report back on the outcomes of discussion in your group.

Give people a time reminder at 3 minutes — “You have another two minutes to chat
about weather trends across your lifetime in your group. Make sure everyone’s had a
chance to share their experience in the next few minutes.”

Give a wrap up instruction at 4 mins 30 seconds — “I'll get you to finish up your
discussion in the next 30 seconds”. At 5 minutes - “Thanks, it sounds like you've shared
some interesting stories of change in your small groups.”

Report back — “Let’s hear some of the changes that were being discussed. Would a
volunteer from some of your groups like to summarise the changes you've seen in 2-3
sentences?” Field 5-6 short report backs, acknowledging responses. If you'd like to, and
have a whiteboard nearby, you could also write these up as they're spoken (keeping good
attention on the volunteer speaker and thanking them after their 2-3 sentences so they
don’t continue to speak for a longer period).
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How has the weather
changed over your

lifetime?

Then verbally summarise the changes that you heard from groups. Suggest to participants
that speaking to local farmers and communities in their own areas, particularly older

people, can be a good way to get an idea of how residents have seen the climate change
over the last few decades. Often these are the people with the best firsthand knowledge.

Note here that evidence and data of changes in climate will be shared in subsequent
modules, and that it’s important for professionals to learn more about what's specifically
happening — and trend forecasts for further change — in their country and region.
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Climate 101 - Video

VIDEO 2 - Climate 107 with Bill Nye: https://www.youtube.com/watch¢v=3v-w8Cyfoq8

Id like to show you a five-minute video now that presents the basics of climate change
and shows where changes are occurring, and how these are happening.

While you’re watching this video, I'd like you to consider how this is relevant for your own
context. Are there any differences that you see operating in your own countries?

Double click on the black box and the video should appear with a red start arrow. Click
on this arrow and the video will play, as long as you are connected to the Internet. Note
that this doesn't allow a full screen viewing. To view full screen, load up the downloaded
version of the video in Windows Media Player before you begin, then click out of the
presentation and press play on the Windows Media Player window. Make sure that you‘'ve
tested sound before you begin the presentation.

Discussion questions for after the video (for whole group):
Q: What did you think of the video? (allow for 3—4 short responses)

Q: Compared to what you saw, are there any differences that you see operating in
your own countries? (allow for 4-5 responses if people have things to share)

Thank people for sharing.
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Temperature variation in Greenland
over 100 000 years
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Source: Arctic Climate Impact Assessment (2008)

Let’s now look at some historical climate data.

The slide shows the temperature variation in Greenland over 100 000 years, determined
by data from an ice core sample. First a note on how climatologists analyse historic trends.
Because climate is always changing, there is no natural baseline against which to compare.
Therefore, trend analyses are not appropriate for determining long-term trends. Instead,
analyses start by choosing a baseline period. The baseline for many climate studies is
1961-90 (a climate normal). The weather data are normalized to that baseline and plotted

to show deviations (anomalies) over time.

Several points should be clear from the figure. Climate is always changing, with often very
large swings in temperature over relatively short time periods (on a geologic scale). One
can imagine the impacts on societies if temperature patterns returned to that degree of

variability.

Another point is that the last 10 000 years are unique in the climate record: they have

been relatively stable. The earth is coming out of this period of stability.

Source: Arctic Climate Impact Assessment 2008 < <http://www.acia.uaf.edu/>>
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Temperature in Greenland over the
past 17 000 years

Medieval Warm Period
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This figure shows the last 17 000 years. The earth started warming out of the last ice age
about 15 000 years ago. After warming considerably, temperatures fell during a period
called the Younger Dryas. After several thousand years, the earth started warming again
and continued to warm until about 10 000 years ago, when temperatures over Greenland
(and for the rest of the world) became relatively stable. The Medieval Warm Period and
Little Ice Age are marked. Although the Little Ice Age was quite small compared with the
rest of the climate history, it had significant direct and indirect impacts on human health,
including from reductions in crop yields leading to food insecurity.

Source: Alley, RB. The Two Mile Time Machine 2000
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Global Temperature and CO,
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Source: Climate Central

This figure shows global mean surface temperature, since shortly after measurements
began in about the 1860s, and the atmospheric concentration of carbon dioxide. The
considerable increase in both temperature and concentrations of carbon dioxide is
obvious, as is the close correlation between these two.

Note the temperatures are in degrees Fahrenheit. In Celsius, the scale is 13.3 to 14.7.

Source: http://www.climatecentral.org/
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Global mean temperature change from

1850 to 2008 relative to 1861-1899
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The figure provides a better sense of the magnitude of the change since the start of

the Industrial Revolution. The black line shows a 1000 year segment of global mean
temperatures from control simulations of a coupled ocean—atmosphere climate model
over many centuries, with no changes in the external drivers of climate such as increases in
greenhouse gas concentrations or in solar output.

On top of this are plotted observed global mean temperature changes from 1850 to 2008
(in red) from a climate model run by the Hadley Centre in the UK. Uncertainties (yellow
band) are expressed as anomalies relative to the mean temperature over the 1861-1899
period.

Source: Stott PA et al. 2070. Detection and attribution of climate change: a regional perspective. WIREs
Climate Change;1:192-211.
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What does this mean?
* The climate is always changing

* Since the industrial revolution, atmospheric
concentrations of carbon dioxide & ambient
temperature have increased significantly

So what do the previous slides show, in terms of trends and predictions in climate?

In summary... (read)
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10 WARMEST YEARS ON RECORD GLOBALLY

1.2

* All Since 1998
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Source: Climate Central

The 10 warmest years on record globally all occurred since 1998, as this figure from
Climate Central shows.

Q: Do you know what the warmest year was in your own country? Facilitate responses.
Lead a short discussion of how local and international temperatures can differ.

Source: http://www.climatecentral.org/
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Global average surface temperature
change - observed & projected
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The figure from the Summary for Policy Makers for the IPCC Working Group | report
shows global average surface temperature change from 1950 to the present (black line)
along with projections to 2100 under different assumptions of greenhouse gas emissions.
The numbers on the figure show the number of climate models. Under high emissions,
the global average surface temperature could increase by as much as 6°C; this is about the
same difference in global average surface temperature between now and the last ice age.
The mean and associated uncertainties averaged over 2081-2100 are given for all RCP
scenarios as coloured vertical bars.

The baseline is the period 1986-2005.
Source: http://www.climatechange2013.org/images/report/WGTAR5_SPM_FINAL.pdf
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Multiple climate hazard map of South-East Asia
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Source: Yusuf & Francisco (2009)

The trends that we've just looked at have a wide range of consequences globally. Let’s
finish off this section on trends and projections for climate change by focusing on climate
change in South-East Asia specifically.

This map shows five hazards — cyclones, floods, droughts, landslides and sea-level rise —
and plots their average risk on the South-East Asian region. This has used data from 1980-
2000 to calculate the average annual frequency of cyclones, floods and droughts between
1980 and 2000, and included the degree of landslide risk and the extent of a 5-metre
inundation zone due to sea-level rise.

FOR TRAINER INFO - Plotting of averages in cyclones, floods, and droughts is done in terms
of average annual frequency of occurrence from 1980-2000, the degree of landslide risk,
and the extent of a 5-metre inundation zone due to sea-level rise.

Data on climate hazards are taken from the PREVIEW database of UNEP, while the sea-
level rise inundation zone map is produced from CReSIS.

Source: Yusfu & Francisco, 2009. Climate Change Vulnerability Mapping for Southeast Asia
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Multiple climate hazard map of South-East Asia

Source: Yusuf & Francisco (2009)

Climate hazard hotspots

Dominant hazards

Northwestern Vietnam

Droughts

Eastern coastal areas of Vietnam

Cyclones, droughts

Mekong region of Vietnam

Sea level rise

Bangkok and its surrounding area in Thailand

Sea level rise, floods

Southern regions of Thailand

Droughts, floods

The Philippines

Cyclones, landslides, floods, droughts

Sabah state in Malaysia

Droughts

Western and eastern area of Java Island, Indonesia

Droughts, floods, landslides, sea level rise

\&\- @'M

The hotspots in South-East Asia include the north-western and Mekong region of Vietnam,
the coastal regions of Vietnam facing the South China Sea, Bangkok and its surrounding
areas in Thailand, practically all the regions of the Philippines, and the western and eastern
parts of Java Island, Indonesia.
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Climate change vulnerability map of South-East Asia

Source: Yusuf & Francisco (2009)
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An overall understanding of vulnerability extends our knowledge from the maps you have just
seen that focused on exposure. Responding to climate change is not just about knowing the
exposure to hazards, but also recognising to what degree a region or country is sensitive to such
exposure, and to what degree the population has the capacity to adapt.

This vulnerability map was developed by averaging the indicators of exposure (multiple hazard
risk exposure), sensitivity (human and ecological) and adaptive capacity across the countries
and regions in South-East Asia. The vulnerable areas were identified by ranking the regions
according to the index and dividing the list into four equal parts. The geographical areas that
fell into the fourth quartile were considered the vulnerable areas.

The most vulnerable areas include: all the regions of the Philippines; the Mekong River Delta
in Vietnam; almost all the regions of Cambodia; North and East Lao PDR; the Bangkok region
of Thailand; and West Sumatra, South Sumatra, West Java, and East Java of Indonesia. The
exposure of the Philippines is more extreme compared to other South-East Asian countries in
that it is not only exposed to tropical cyclones (especially in the northern and eastern parts of
the country) but also to many other climate hazards particularly floods (such as in central Luzon
and southern Mindanao), landslides (due to the terrain of the country) and droughts.

In general, these results confirm our general assumptions that the most vulnerable regions in
South-East Asia include the Mekong River Delta in Vietnam and Bangkok due to their exposure
to sea-level rise, and the northern part of the Philippines due to its exposure to tropical
cyclones.
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Adaptive capacity index

Adaptive Capacity Index
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Source: Yusuf & Francisco (2009)
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As discussed in the previous slide, adaptive capacity is one of the three elements that
comprise vulnerability, or risk.

Adaptive capacity can be defined as: The ability of systems, institutions, humans, and other
organisms to adjust to potential damage, to take advantage of opportunities, or to respond
to consequences (IPCC 5AR).

Here is an example of adaptive capacity of the South-East Asia region.

Overall, areas with relatively high adaptive capacity are in Thailand, Malaysia and Vietnam.
Areas with relatively low adaptive capacity are mostly found in Cambodia and Lao PDR.

To sum up these three slides we have just seen and in order to shape policy and planning,
it’s important to know your own country’s vulnerability or risk, which is comprised of
adaptive capacity, exposure and sensitivity.
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The health risks of climate
variability & change

CHECK energy levels. Scan the room to see how engaged people are after a series of graphs.
If people look like they're flagging, suggest a one or two minute stretch break — “Let’s have
a quick stretch break. Staying in the room, please stand up and find a way to move your
legs, stretch your arms and take a few good breaths. ... Thanks, I'll get you to take a seat
again.”

So we've covered some of the basic definitions around climate change, and how climate
changed over short and longer time scales, and how climate is projected to change over
this century.

Let’s now look at the health risks associated with climate variability and change.
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This diagram shows the risk associated with a changing climate arising from the interaction
of three factors: the hazards associated with a changing climate; the human and/or natural
systems exposed to those hazards; and the vulnerability of these systems. Drivers of these
factors include changes in climate variability and change, and socioeconomic processes,
including adaptation and mitigation.

This model comes from the IPCC Working Group Il 5th assessment report.

Source: http://ipcc-wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf
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Many health outcomes are seasonal...

Although more than a decade old, this slide from the Ministry of Health in Guatemala is

an example of the seasonality of many health outcomes. One doesn’t need to understand
Spanish to see that infectious diseases typically occur only during certain months of the
year. Any health outcome that is seasonal may be affected by climate change. The extent
to which the incidence or geographic range of a seasonal disease could be affected by
climate change will be determined by how sensitive it is to weather variables. Although not
all diseases are seasonal because of temperature and precipitation patterns, most infectious
diseases are.
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Ways in which climate change
may affect human health:

Mediating factors
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The figure illustrates the various exposure pathways by which climate change affects
health. Climate change can affect human health:

CLICK - Directly through weather variables such as heat and storms, or from
changes in ocean acidification;

CLICK - Indirectly through changes in natural systems that affect disease vectors;
and

CLICK - Through pathways heavily mediated through human systems, such as
undernutrition.

Source: IPCC Working Group Il AR5 (2014)
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Source: Mclver et al.
(unpublished)

More specifically, climate change can lead to:

Disruption to health services, including damage to key infrastructure
Increased incidence of food-borne diseases

Increased incidence of vector-borne diseases and zoonoses

Increased incidence of water-borne diseases & compromised water security
Increased traumatic injuries & deaths

Heat stress

Increased morbidity & mortality from noncommunicable diseases and mental
health disorders

Malnutrition, including increased dependence on imported foodstuffs

Mental stress.

In a minute I’'m going to ask you to consider which of the health outcomes listed on the
slide are particular problems in your country.

Q: Any questions on this slide?
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ACTIVITY:

=

“In a minute 1'd like you to get into groups of 3 — ideally with someone from your country
or region, if possible. If there aren’t two others from your country, see if you can team up
with someone from a nearby country.

Find yourselves a table to work at and a piece of flipchart paper and markers, and hand

a marker around to each person. Introduce yourselves and then please brainstorm all the
ways that climate change can affect health. These affects were listed on the previous slide,
which I'll put up again in a minute. If you know the department or group that is likely to
be responsible for managing this effect, please list it, using two colours if you are from
different countries.

You'll have 8 minutes for this activity.”

Go to next slide for full-screen image of possible health effects of climate change
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Ways in which climate change
may affect human health:

Disruption to health services
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Source: Mclver et al. (2014)

So here again are some of the possible health effects of climate change.

Give time warnings: 4 mins — “Ok you are half way, so you have another four minutes to
work on your brainstorm. If you haven’t done so, have a look at the slide and make sure
you've covered the range of affects that could be possible in your countries.”

7 mins: “Please finish your notes over the next minute. Please make sure that your country
or countries are written on your page”.

8 mins: “Ok, wrap up now, thanks.”

“Can | ask one volunteer from each group to take your page to the back/side wall and stick
it up. Then at the end of this module we can have a look at how health in other countries
is already being affected by climate change, and who is likely to be responsible or involved
in managing these impacts.”

The rest of you can return to where you're sitting.” Wait for volunteers to return to their
seats and get people’s attention back by going to the next slide.

Source: IPCC Working Group Il AR5 (2014)
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Policy responses to manage the
risks of climate change
1. Mitigation

* A human intervention to reduce the sources or
enhance the sinks of greenhouse gases.
2. Adaptation

* Term used by the climate change community to
describe the process of adjustment to actual or
expected climate & its effects.

* Seeks to moderate harm or exploit beneficial
opportunities

* Basically, means prevention from the perspective of
public health.

In terms of managing these impacts, there are two main policy responses to managing the
risks of climate change: adaptation and mitigation.

Mitigation actions reduce greenhouse gas emissions or enhance the sinks (e.g. sources that
take up carbon dioxide, such as soil and rocks).

CLICK to animate. Adaptation is a term used in the climate change community to describe
the process of adjustment of human and natural systems to actual or expected climate
change. This is similar to the idea of prevention in public health.
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Preventing health risks

* Reduce exposures:
- Legislative policies
- Alterations in built environment
- Alterations in natural environment

* Prevent onset of adverse outcomes:
Early warning systems

Surveillance & monitoring

Vector control programmes

Public education & outreach

* Response [ treatment:
- Medical training & awareness
- Emergency response

Source: Ebi (2009)

Health systems have been managing, with various degrees of success, the health risks
associated with temperature and precipitation patterns for more than 150 years. For
nearly all health outcomes of concern, policies and programmes are in place to prevent
and reduce health burdens. This means that health systems are well placed to incorporate
concerns about climate change into existing programmes. This slide illustrates some of the
opportunities.

Health system policies and programmes are traditionally grouped into primary, secondary,
and tertiary prevention. The goal of primary prevention is to reduce exposures. This

slide illustrates a few of the many opportunities to reduce exposure to higher ambient
temperature, changing precipitation patterns, and sea-level rise. The goal of secondary
prevention is to prevent the onset of adverse health outcomes once exposure has
occurred. The examples listed are core programs in many ministries of health. The goal
of tertiary prevention is response and/or treatment once an adverse health outcome is
manifest. Most of the activities in this area fall within health care services and emergency
response.

Source: Ebi KL. Public health responses to the risks of climate variability and change in the United States.
Journal of Occupational and Environmental Medicine 2009;51:4-12
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The role of
the health
sector

Finally, let’s look at the role of the health sector — you and your colleagues globally — in
managing the health risks of climate change. (KT)
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What do you think the
role of the health sector

is in managing risks from
climate change?

“I'd like to ask you to turn to two others you're sitting near. Over the next 4 minutes
please discuss between the three of you what you think the role of the health sector is

in managing the risks from climate change. This includes your own role, the role of your
colleagues and your organization, as well as your country’s health sector as a whole. Take
some notes as you talk in the notes next to this slide.

Give one minute warning — “You have another minute to finish up your discussion” — and
then a wrap-up call “Ok thank you, I'll ask you to finish the last point you're discussing and
turn your attention back this way.”

It sounded like you came up with lots of good ideas in your discussions on the role the
health sector can play in managing the risks of climate variability and climate change. It's
great to see this enthusiasm and range of ideas, as the health sector does indeed have a
really significant role to play. That's why we’re here! ©
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Role of the health sector

* Enhance resilience & protect health from
climate change

* ldentify the health benefits (and potential
health harms) associated with reducing
greenhouse gas emissions and other climate
pollutants

* Support health-promoting climate change
policies

Here is a short overview of some of the many roles we believe the health sector can play
nationally and internationally around climate change.

CLICK to animate three summary points, reading each one.

Overall, health systems need to be strengthened to ensure that communities and regions
are resilient to the risks of climate variability and change, with strategies, polices and
measures explicitly incorporating climate change and with close cooperation across
sectors. The health sector also needs to assess the health benefits and potential harms

of policies, measures and technologies to reduce greenhouse gas emissions and other
climate pollutants. Finally, the health sector needs to support national and international
negotiations to ensure that agreements promote health.
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“We stand to lose the most of any country
in the world due to climate change & rising
sea levels... we will be among the first to
go under water.”

Ulu of Tokelau, Mr Foua Kerisiano Toloa

For some countries, the risks of climate change are extensive.

This quote is part of a powerful message from a representative of the government of
Tokelau. Tokelau is a territory of New Zealand in the South Pacific Ocean that consists of
three tropical coral atolls with a combined land area of 10 km? and a population of around
1400. Under projected climate change scenarios, Tokelau is expected to be significantly
impacted by sea-level rise, cyclones, storm surges, drought and longer spells of hot
weather, affecting coastal land, housing and infrastructure, water supply, coral health, and
the quantity and quality of fish supply.

Source: http://tokelau.org.nz/Tokelau+Government/Government+Departments/
Department+of+Economic+Development+Natural+Resources + +Environment.htm/
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WHO Conference on Health & Climate,

The health sector is already starting to play an important leadership role. In August 2014,
WHO held its first international conference on health and climate; the photo is of some
of the delegates. It was attended by 360 participants, including health and environment
ministers of WHO Member States, senior civil servants, technical experts, UN agencies,
NGOs, chief executives from health authorities and relevant private sector entities.

The meeting discussed: the state of climate science, particularly as it relates to health; the
public health response to climate change; health resilience; health benefits and health
promotion while mitigating climate change; and the economics of health and climate
change. Throughout the conference, participants discussed linking climate, sustainable
development and health policy.

The meeting produced a draft summary that recognizes the need to strengthen health
resilience to climate change and the opportunity to make gains in public health through
well-planned mitigation measures. The document also recognizes policy gaps and

next steps. A final version was presented at the 2014 Climate Summit in New York in
September. The conclusions are also intended to serve as input to the 21st session of the
Conference of the Parties to the UN Framework Convention on Climate Change (UNFCCC
COP 21), the post-2015 development agenda discussions, and the 2nd Hyogo Framework
for Action on Disaster Risk Reduction in 2015.

We look forward to more of you being involved in understanding and managing the health
risks of climate change.
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In Module 1 we introduced many of the topics that will be covered in more detail in
subsequent modules. We introduced and defined the terms ‘weather, climate, climate
variability and change’. Figures showed how the climate is changing. We then examined
the range of health risks posed by climate change. And we finished off by looking at the
roles of the health sector in international and national efforts to manage climate change.
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Learning from Module 1

* Itisimportant to know that there is a
difference between weather, climate,
climate variability & climate change

 Climate change is occurring & has a strong
anthropogenic (human) influence

* The resulting changing weather patterns can
affect human health trends & projections in
climate

A reminder on the key takeaways from Module 1:

1.

CLICK - It’s important to know that there is a difference between what we mean
by weather, climate, climate variability and climate change. I will be providing you
with some useful ways of remembering the difference between these concepts
soon.

CLICK - Climate change is occurring, and humans are influencing the rate of
change that we are witnessing.
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Learning from Module 1

e Current & future consequences include sea-
level rise, extreme weather events, droughts,
etc.

* The health sector has a role nationally &
internationally in preparing for, preventing &
coping with the health risks of climate
change

The last two key concepts in this module were:

1. CLICK - There are many current and future consequences of climate change,
including sea-level rise, extreme weather events such as floods and cyclones, and
droughts. We will see some examples of these and also provide some time where
you can discuss what you have seen in your own countries and regions.

2. CLICK - The health sector has a role nationally & internationally in preparing for,
preventing & coping with the health risks of climate change
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Module 2

Population health and climate change

Key learning messages in Module 2

* Health impacts of climate change will be felt globally
* Climate change will exacerbate current and underlying burden of disease
* Populations will be exposed differently depending on regions

e The SEA and WP regions have large populations that are currently vulnerable to a
number of climate sensitive health stressors

* Current impacts in the Asia Pacific region are substantial and varied. These include:
— Sea-level rise, more frequent and intense extreme weather events, more hot
days

—  Without adaptation and mitigation climate change could result in a dramatically
increased health burden in the regions.

Estimated length: 60 minutes

Structure of Module 2

Key learning messages 2-3
Module outline 4

1. South East Asia and the Western Pacific 5-9
are disaster prone regions

2. Overview of the main findings most 10-35  EXERCISE on slide 23:

relevant to health from the latest IPCC How has urbanisation affected your community
report, called the AR5 or region?

How can you imagine urbanisation changing with
further climate change?

Groups of 4, 5 minutes
3. Action the health sector can take to 36-38

reduce the health impacts of climate
change in SE Asia and the Western

Pacific
Module outline 39
Learning from Module 2 40-41
Learning reflection, action generation 42

Trainer Guide [45



Required resources

Data projector and slide changer
Module 2 slides

Stopwatch

Bell or noise maker.

Instructions for delivery of Module 2

Section 2 (slides 10 — 35) is quite a long section, full of detailed information of the health
impacts of climate change. Break the material into clear sections with ‘signposting’ so that
participants are clear on where you are, such as “Hunger is a second important health
impact of climate change, closely tied to drought.”

Key terms introduced in Module 2

Climate vulnerability

Drought

Hunger

Vector borne disease

Heat-related mortality

Flooding

Water-borne disease

Water scarcity

Flooding: Glacial Lake Outburst Flood
Sea level rise

Climate change and human migration

Solastalgia.

References (in order of presentation)

IPCC. 2007. Assessment Report 4.

IPCC. 2013. Assessment Report 5. Chapter 11 - Human Health.
WMO/WHO. 2012. Atlas of Health and Climate.

IPCC. 2013. Assessment Report 5, Asia Report.

Bhattacharya et al. 2006.Climate change and malaria in India

Hales et al. 2002. Potential effect of population and climate changes on global distribution of dengue
fever: an empirical model

World Health Organization. 2008. Public Health Information and Ceographical Information Systems.
McMichael et al. 2012. An Il Wind? Climate Change, Migration, and Health
McMichael et al. 2003. Climate change and human health: Risks and responses.

BMJ 2008;336:191, McMichael, Global environmental change and health: impacts, inequalities, and
the health sector

G. Albrecht. 2005. Solastalgia, a new concept in human health and identity, Philosophy Activism
Nature 3:41-44.
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Module 2:
Population health &

climate change

Global & regional perspectives:
SE Asia & Western Pacific

In Module 2 we'll be looking at population health and
climate change, and particularly at the relationship this has
in SE Asia and the Western Pacific.



2
Key messages in Module 2

* Health impacts of climate change will be felt
globally

 Climate change will exacerbate current &
underlying burden of disease

* Populations will be exposed differently
depending on regions

* The SEA & WP regions have large populations
that are currently vulnerable to a number of
climate sensitive health stressors

The key messages from this module, which we’ll cover, are:

1. The health impacts of climate change will be felt by everyone, everywhere.
Climate change does not respect borders.

2. Climate change will exacerbate current and underlying burden of disease. It won't
bring anything remarkably new or different, rather it will worsen our current
health issues, such as undernutrition, diarrhoeal disease, and infectious diseases.

3. People will feel the effects of climate change differently, depending on where they
live. Some places will experience changes such as increasing intensity of cyclones,
while others may experience longer-term changes, such as drought and drying.
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Key messages in Module 2

 Current impacts in the Asia Pacific region are
substantial & varied. These include:

— sea-level rise, more frequent & intense extreme
weather events, more hot days

* Without adaptation & mitigation, climate
change could result in a dramatically
increased health burden in the regions

. Climate change will impact on health in the Asia Pacific region in a variety of
ways, including more frequent and intense extreme weather events — such as
storms/cyclones/floods, an increase in the number of hotter days, and sea-level
rise.

. Without adaptation & mitigation, climate change could result in a dramatically
increased health burden in the regions.
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We'll divide Module 2 into these three sections:
1. South-East Asia and the Western Pacific are disaster prone regions

2. Overview of the main findings most relevant to health from the latest IPCC report,
called the AR5

3. Action the health sector can take to reduce the health impacts of climate change
in SE Asia and the Western Pacific.
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SE Asia & WP:
disaster prone
regions
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WHO Regions:
SEA & WP Regions

|:|Mri¢an Region [ south-East Asia Region [ | Eastem Mediterranean Region
[2] Region of the Americas [ European Region [[] westem Pacific Region

This map is to remind us of how large our regions are, and that climate change will effect the regions
differently, depending on exposure, sensitivity and adaptive capacity (we will revisit these terms in the
next slide).

The South-East Asia (SEA) Region consists of eleven countries: Bangladesh, Bhutan, Democratic People’s
Republic of Korea, India, Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, Thailand, and Timor-Leste.

The Western Pacific Region stretches over a vast area, from China in the north and west, to New Zealand
in the south, and French Polynesia in the east. One of the most diverse of the WHO regions, the Western
Pacific, constitutes some of the world’s least-developed countries as well as the most rapidly emerging
economies. It includes highly developed countries such as Australia, Japan, New Zealand, the Republic of
Korea and Singapore; and fast growing economies such as China and Viet Nam.

There are 37 countries and areas in the Western Pacific Region.

The burden of communicable diseases is still high. Dengue continues to pose a major and increasing
public health problem. Chikungunya fever is re-emerging and outbreaks of Nipah virus infections are
being reported. Drug-resistant malaria has spread.

Countries have made significant progress toward increasing water supply coverage, but sanitation
coverage remains low. As a consequence, diarrhoeal cause substantial mortality. Public awareness of food
hygiene related to food standards is limited, as is the food safety surveillance system. More than 70% of
workers are not covered by occupational health provisions.

Source: http://www.who.int/about/regions/en/
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74
Climate change vulnerability
map of SE Asia

Source: Yusuf & Francisco (2009)
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This climate change vulnerability map is a useful reminder of how vulnerable our region is —
unfortunately only part of the Western Pacific and part of South-East Asia is included in this map.

You'll recall that responding to climate change is not just about knowing the exposure to hazards,
but also recognising to what degree a region or country is sensitive to such exposure, and to what
degree the population has the capacity to adapt. This is known as ‘vulnerability’.

[This vulnerability map was developed by averaging the indicators of exposure (multiple hazard
risk exposure), sensitivity (human and ecological) and adaptive capacity across the countries and
regions in SE Asia. The vulnerable areas were identified by ranking the regions according to the
index and dividing the list into four equal parts. The geographical areas that fell into the fourth
quartile were considered the vulnerable areas].

So, again, the most vulnerable areas include: all the regions of the Philippines; the Mekong River
Delta in Vietnam; almost all the regions of Cambodia; North and East Lao PDR; the Bangkok
region of Thailand; and West Sumatra, South Sumatra, West Java, and East Java of Indonesia. The
exposure of the Philippines is more extreme compared to other Southeast Asian countries in that it
is not only exposed to tropical cyclones (especially in the northern and eastern parts of the country)
but also to many other climate hazards particularly floods (such as in central Luzon and southern
Mindanao), landslides (due to the terrain of the country), and droughts.

In general, these results confirm our general assumptions that the most vulnerable regions in
Southeast Asia include the Mekong River Delta in Vietnam and Bangkok due to their exposure to
sea-level rise, and the northern part of the Philippines due to its exposure to tropical cyclones.
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“Adverse health impacts will be greatest in low-income
countries. Those at greater risk include, in all countries, the
urban poor, the elderly & children, traditional societies,
subsistence farmers, & coastal populations
(high confidence).”

IPCC AR4 (2007) & IPCC AR5 (2013)

So to put a face to the map of SEA and the WP we just saw - the most vulnerable are those
who have less capacity to cope: the poor, children, women, the elderly, disabled and sick
people, slum dwellers, the landless and marginalized, informal open air workers, but also
the displaced communities and individuals.

Low-income countries and areas where malnutrition is widespread, the level of education
is poor and with weak infrastructures will have the most difficulty adapting to climate
change and related health hazards. The populations considered to be at greatest risk are
those living in small islands, low-lying and coastal areas, mountainous regions, water-
stressed areas, in mega-cities — particularly the large urban and peri-urban agglomerations
in delta regions in the SEA Region.

The most vulnerable of populations in the Region will be the poor because they have
fewer resources to adapt to the rapid changes of the natural environment whose livelihood
is dependent upon. In rural areas, women are increasingly becoming household heads and
have the double burden of social reproduction and agricultural work as their husbands
leave the rural areas in search of work in urban centres.

Mountain people, communities living in remote areas, slums dwellers in and around mega
cities, islanders, and fisher folk will be deeply affected. But it is women, elderly groups,
poor communities, children, the disabled, and ethnic minorities who have the least coping
and recovering capacity and who, therefore, will be the most physically, socially, and
psychologically vulnerable.
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How climate change affects
health & increases vulnerability

Mediating factors

Environmental
conditions
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Source: IPCC AR5 (2013)

In terms of understanding how exactly climate change affects health, and increases
vulnerability, it is helpful to look at this diagram. (CLICK to show the diagram).

This diagram from the IPCC AR5 report shows three primary exposure pathways by which
climate change affects health:

1. Directly through weather variables such as heat and storms;
2. Indirectly through natural systems such as disease vectors; and
3. Pathways heavily mediated through human systems such as undernutrition.

The yellow box indicates the moderating influences of local environmental conditions on
how climate change exposure pathways occur in a particular population.

The orange box indicates that the extent to which the three categories of exposure
translate to actual health burden is moderated by such factors as background public health
and socioeconomic conditions, and adaptation measures.

The green arrows at the bottom indicate that there may be feedback mechanisms, positive
or negative, between societal infrastructure, public health, and adaptation measures and
climate change itself.

Source: IPCC AR5 Chapter 11 (2013)
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e
Impacts of climate
on health
(IPCC AR5 report)

56 | Climate Change and Health — Training Modules



Impacts of climate change

on health
* Drought

* Hunger

* Vector-borne disease

* Heat-related mortality

* Flooding

* Water-borne disease

* Water scarcity

* Flooding: Glacial Lake Outburst Flood
* Sea-levelrise

Some of the impacts of climate change on health include... (read)

We'll look at each of these in turn in the following slides.
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This is an example of the tables featured in the latest IPCC AR5 report from the chapter on
the Asia Pacific region that set out specific impacts of climate change on health.

The figure outlines the key risks and the climatic drivers for these, indicates the adaptation
issues and prospects, and suggests a timeframe for risks for current and high adaptation.
We can see that in each example, the lowest risks are faced when adaptation occurs in the
present — i.e. now. We face higher risks for adaptation when we delay our responses.

We'll now look at these impacts one by one.
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Drought

; B Climatic
Key risk Adaptation issues and prospects ditviie
Increased risk of Disaster preparedness including early-warning systems and local
drought-related water and coping strategies.
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Let’s take drought as our first example. Drought is listed here as a key risk — particularly the
increase risk of drought-related water and food shortage causing malnutrition. This climate
change risk is indicated with ‘high confidence’, meaning that there is a good degree of
certainty that this will in fact occur.

Adaptation issues to respond to drought and corresponding effects include disaster
prepardeness, such as early-warning systems, and local coping strategies.

Source: IPCC AR5 Asia Report
[SUPPORTING BACKGROUND INFO

Key risks are identified based on assessment of the literature and expert judgments, with
supporting evaluation of evidence and agreement in the referenced chapter sections.

Each key risk is characterized as very low, low, medium, high, or very high. Risk levels are
presented for the near-term era of committed climate change (here, for 2030-2040), in
which projected levels of global mean temperature increase do not diverge substantially
across emissions scenarios. Risk levels are also presented for the longer-term era of climate
options (here, for 2080-2100), for global mean temperature increase of 2°C and 4°C above
preindustrial levels. For each timeframe, risk levels are estimated for the current state

of adaptation and for a hypothetical highly adapted state. As the assessment considers
potential impacts on different physical, biological, and human systems, risk levels should
not necessarily be used to evaluate relative risk across key risks. Relevant climate variables
are indicated by symbols.]
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Drought & health: Possible areas for
public health response

Climate Community Health Health emergency
event impact impact response

1. Food supplementation and
Diarrhoea, health cara
cholera,

etc.

Water
shortage

2. Epidemic surveillance, early
wamning, response

Crop
failure
Drought Malnutrition
Livestock
loss

3. Health services

{immunization, child & maternal
health, referrals, education)

4. Special services:
outreach, mobile teams

Other
health risks
{ag low birth
weight]

Food crisis

5. Emergency funding to
support health action

Source: Atlas of Health & Climate, WMO/WHO (2012)

This image shows the impacts of drought through two lenses — community and health.
Drought can be seen here as a risk factor for complex public health impacts — ranging from
infectious diseases and malnutrition to other health risks such as low birth weight.

If we take one example, we can see that drought has a community-level impact on water
shortage, which in turn effects infectious diseases such as diarrhoea and cholera. Health
emergency responses to this are suggested as (for example) food supplementation and
health care, as well as epidemic surveillance and early warning systems.

There are many areas for public health responses to drought — 5 are listed here - these
can be seen as broadly strengthening the health system, and will be relevant regardless
of the extent of climate change that we observe. These are win-win approaches and will
strengthen our health system to respond to climate change as well as many other threats
— Ebola is a good example of other nonclimate-related threats that will also benefit from

stronger health systems.
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e A e 2 billion are overweight or obese

Hunger is a second important health impact of climate change, closely tied to drought.
This map is the Global Hunger Index by severity.

The red, orange and apricot colours depict where hunger is the greatest. We can see here that the regions
with the highest problems relating to hunger are in Africa, India and parts of north Asia and the Western
Pacific.

We face a growing problem in the world — more people are facing food insecurity and hence undernutrition,
while more and more are becoming obese or overweight.

Rising temperatures and variable precipitation are likely to decrease the production of staple foods in many of
the poorest regions, increasing risks of malnutrition (Parry et al., 2004).

According to IPCC, crop yields could decrease up to 30% in Central and South Asia by the mid-21st century.
The rapid population growth and urbanization in the region will magnify the number of malnourished and the
risk of hunger for most SEAR countries.

In Bangladesh, production of rice and wheat might drop by 8% and 32%, respectively, by the year 2050
(Faisal and Parveen, 2004).

Recent studies suggest a 2 to 5% decrease in yield potential of wheat and maize for a temperature rise of 0.5
to 1.5°C in India (Aggarwal, 2003).

The net cereal production in South Asian countries is projected to decline at least between 4 to 10% by the
end of this century under the most conservative climate change scenario.

Some studies agree that higher temperatures and longer growing seasons could result in increased pest
populations in temperate regions of Asia (Roy, 2006).

Given that 60% of the cropped area is still dependent on rainfall (MoEF, 2002), Indian agriculture continues to
be fundamentally dependent on rainfall.
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Source: Atlas of Health & Climate, WMO/WHO (2012)

Again — another figure depicting the enormous inequity in relation to underweight children
(under 5). We can see here that the SE Asia and WP regions are both burdened heavily by
this.
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VECtor'borne disease Source: IPCC (2013)
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Now, moving to our third example of health impacts — vector-borne diseases. Again, this

is taken from the Human Health Chapter (11) of the latest IPCC assessment report (AR5).
We can see here (CLICK) that malaria and dengue present the greatest burden of disease
globally, with 220 millions cases/year for malaria, and 50 million cases/year for dengue. It
is also shown here (CLICK) that both diseases are sensitive to changes in the climate which
has been observed over the period 2008-2012.

Here’s (CLICK) a reminder of what these symbols and confidence levels mean.

In terms of burden of disease, and priority setting, malaria and dengue are the current
focus for many countries.

Changes in climate are likely to lengthen the transmission season of important vector-
borne diseases like dengue and malaria and to alter their geographic range, potentially
reaching regions that lack either population immunity and/or a strong public health
infrastructure (Bhattacharya et al., 2006, Climate change and malaria in India; Hales et al.,
2002, Potential effect of population and climate changes on global distribution of dengue
fever: an empirical model).

Warmer temperatures and disturbed rain patterns could alter the distribution of important
disease vectors. Combined with altered rainfall patterns, hotter conditions may increase
the spread of disease, such as malaria, dengue, and chikungunya, to new areas.

Next we will look at the example of dengue in more detail.
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Dengue: distribution

Countries or areas where
l_ The contour Enes of the January and July isotherms indicate arsas at risk, defined by the geographical limits of the northem and
dengus has besn reporied southern hemispheres for year-round survival of Aedes asgypt, the principal mosquito vector of dengue viruses.

Source: WHO (2008)

This image shows countries or areas at risk of dengue, 2011. What this shows is that much
of the SE Asia and Western Pacific regions have reported dengue, so are already vulnerable
to the disease, which is expected to worsen under climate change.

Japan should also be added to this image, given the recent outbreak there in 2014.

The red contour lines of the January and July isotherms indicate areas at risk, defined by
the geographical limits of the northern and southern hemispheres for year-round survival
of Aedes aegypti, the principal mosquito vector of dengue.

Source: WHO Map Production: Public Health Information and Ceographical Information Systems, Public
Health Information and Geographic Information System World Health Organization, 2008
[from WPRO report]
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Dengue & rainfall: Cambodia
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This graph shows the relationship between monthly dengue reports (red line) and monthly
rainfall (blue bars) in Siem Reap and Phnom Penh, Cambodia.

What we can see here is that an increase in dengue cases seems closely correlated to an
increase in rainfall.

Data supplied by Ministry of Health and Ministry of Water Resources and Meteorology,
Kingdom of Cambodia.

Source: WHO and WMO, 2012

[from WPRO report]
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Heat-related mortality

Increased risk of heat-related
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Now we move on to looking at another health impact of climate change — heat-related
mortality. The IPCC has indicated here (in the Asia chapter of the AR5) that there is a
high confidence of an increase in heat-related mortality. Adaptation issues and prospects
to respond to this include heat health-warning systems, urban planning to reduce heat

islands, and the improvement of the built environment.
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Heat extremes & urbanization
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This figure shows increasingly frequent heat extremes will combine with rapidly growing numbers of older
people living in cities — who are particularly vulnerable to extreme heat.

Countries are shaded here according to the expected proportional increase in urban populations aged over 65
by the year 2050. Bar graphs show how frequently the maximum daily temperature that would have occurred
only once in 20 years in the late 20th century is expected to occur in the mid-21st century, with lower
numbers indicating more frequent events. Results are shown for 3 different

“SRES” scenarios (Blue = B1; Green = A1B, Red = A2), as described in the IPCC Special Report on Emissions
Scenarios.

Population growth is linked to climate change vulnerability. If nothing else changes, increasing numbers of
people in locations that are already resource-poor and are affected by climate risks will magnify harmful
impacts. Virtually all the projected growth in populations will occur in urban agglomerations, mostly in

large, low latitude hot countries in which a high proportion of the workforce is deployed outdoors with little
protection from heat. About 150 million people currently live in cities affected by chronic water shortages
and by 2050, unless there are rapid improvements in urban environments, the number will rise to almost a
billion (McDonald et al., 2011). Under a “business as usual” scenario with mid-range population growth, the
OECD projects that about 1.4 billion people will be without access to basic sanitation in 2050 (OECD, 2012).
The age structure of the population also has implications for vulnerability (see Figure 11-2). The proportion
aged over 60, world-wide, is projected to increase from about 10% presently to about 32% by the end of
the century (Lutz et al., 2008). The prevalence of overweight and obesity, which is associated with relatively
poor heat tolerance, has increased almost everywhere in the last 20 years, and in many countries the trend
continues upwards (Finucane et al., 2011). It has been pointed out that the Sahel region of Africa may be
particularly vulnerable to climate change because it already suffers so much stress from population pressure,
chronic drought, and governmental instability (Diffenbaugh and Giorgi, 2012; Potts and Henderson, 2012).

Source: World Health Organization and World Meteorological Organization, 2012.
[from AR5 Ch11)
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Increasing urbanization -
stressor on food, water & other essential services
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This is another figure that shows our increasing rate of urbanisation. This is predicted to
continue, and will bring further stress to food, water and other essential services.

Source: WMO/WHO atlas (2012)
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How has urbanisation
affected your

community or region?

5 minute small group discussion

“Ok, I'd like you to get into groups of 4. In your 4, please chat with each other about how your
community has felt the impacts of urbanization, either with people leaving it (if rural) or entering it (if
urban)?

Once you've discussed that, please focus on the second question: How can you imagine this
urbanisation (either to or from where you live) changing with climate change?

You'll have 5 minutes to cover both questions.”

Give time count down reminders — 3 minutes: “Ok, you have two minutes left. Make sure you're
now discussing the second question if you're not already.” 4 mins 30 secs: “Please finish off your
discussion in the next 30 seconds.”

“Ok, if I can have your attention back please.”

Report back - “I'm curious about some of the affects of urbanisation that were discussed in your
group. Would any groups like to report back?” Look for raised hands. “Ok, thanks. Can you let us
know a few of the affects of urbanisation on the communities represented in your group? (gather

2 - 5 quick affects from one representative of the group). And how did you think in your group that
climate change would influence those effects?”

Is there a second group who'd like to also report back? Repeat.

Thank. Summarise some of the affects contributed, and wrap up by reiterating how urbanisation is
likely to be an important trend in influencing health impacts under climate change.
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Let’s now look at another example of how climate change affects health — flooding. Again,
the IPCC (in the Asia chapter) notes a key climate change risk as increased flooding leading
to widespread damage to infrastructure and settlements in Asia.

Adaptation measures suggested to respond to flood include extreme weather exposure
reduction via better land-use planning, selective relocation of communities, reducing
the vulnerability of essential services such as water, energy, waste management, food,
telecommunications, and measures to assist vulnerable sectors and households.

Source: [PCC AR5 Asia Report
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Flooding

Increased risk of flood-related Disaster preparedness including early-warning systems and local
deaths, injuries, infectious coping strategies.
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Flooding is also linked to flood-related deaths, injuries, infectious diseases & mental
disorders, with medium confidence.
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Cyclones & floods

Source: IPCC (2012), Handmer et al. (2012)
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This image shows average physical exposure to: a) tropical cyclones (top half); and b)
floods in different global regions (bottom half). The darker circles indicate thousands of
people affected in 1970, while the lighter circles indicate thousands of people predicted to
be affected in 2030.

We can see here that the Asia region is indicated in both examples as bearing the most
burden of both cyclones and floods.

Source: IPCC 2012, Handmer et al., 2012 [from WPRO regional Climate change and health report)
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Water-borne disease
Increased risk of water and Early-warning systems, vector control programs, water
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The next key risk from the IPCC’s AR5 that we take a quick look at is the increased

risk of water-borne disease. Early warning systems, water management and sanitation
programmes are suggested as useful adaptation responses.

Source: [PCC AR5 Asia Report
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More water-borne diseases

In 2005, diarrhoeal diseases accounted for
20.1% of deaths in children less than five years.

Photo:
Shehzad
Noorani, Still
Pictures

More variable precipitation patterns, together with warmer temperatures, are likely to
compromise the supply of freshwater, increasing the risks of water-borne diseases like
cholera and outbreaks of diarrhoeal diseases (Rod6 et al., 2002).

Floods cause sewage and drinking water systems to mix. The lack of proper sanitation
would make the problem worse.

In 2012, the sanitation coverage in the South-East Asia Region was only of 45%, posing this
as a major threat to water sources in terms of pollution with human faeces.

Photo credit: © Shehzad Noorani/Still Pictures

Source: WHO/UNICEF, 2014, Progress on drinking water and Sanitation Joint Monitoring Programme update
2074.
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Water scarcity

Rapid glacier melting = Less freshwater

From water-borne disease, let's move to water supply. One critical influence of water supply in Asia
is glaciers. The Himalayas have the largest concentration of glaciers outside the polar region.

These glaciers are a freshwater reserve; they provide the headwaters for nine major river systems in
Asia — a lifeline for almost one-third of humanity.

There is clear evidence that Himalayan glaciers have been melting at an unprecedented rate in
recent decades; this trend causes major changes in freshwater flow regimes and is likely to have
a dramatic impact on drinking water supplies, biodiversity, hydropower, industry, agriculture, and
others, with far-reaching implications for the people of the Region and the earth’s environment.

Rapid glacier melting would result in a drastic reduction in the contribution to the river flow. Current
permanent rivers would become seasonal.

Melting glaciers together with disturbed rainfall patterns will increase the amount of water-induced

hazards such as floods, flash floods, landslides, debris flows, and droughts. Rainfalls will increase in

high latitudes and decrease in most subtropical land regions, many of which are already affected by
drought.

Population growth and increasing demand for water due not only to higher temperatures — demand
for irrigation water will increase by 10% for an increase in temperature of 1°C — but also to higher
standards of living, could adversely affect more than a billion people by the 2050s. Increasing
withdrawal rates of groundwater and decreasing recharge time of the aquifers will accelerate the
water crisis, notably in drier areas (Gosain et al., 2006).

Photo credit: http://msnbcmedia3.msn.com
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Flooding: Glacial Lake Outburst Flood

* Excess melt water
leads to Glacial Lake
Outburst Flood (GLOF)
or ‘mountain tsunami’

* In 2007, two hundred
glacial lakes in the
Himalayas were at risk
of bursting

B Photo: Nare glacier GLOF hits
Pangboche village Nepal, 1977

Flooding is another impact of climate change that has impacts on human health.
Twenty-one GLOF events have adversely affected Nepalese territory in the recent past.

The International Centre for Integrated Mountain Development (ICIMOD), in partnership
with UNEP and the Asia Pacific Network and in close collaboration with national partner
organizations, documented baseline information on the Himalayan glaciers, glacial lakes,
and GLOFs in a study that identified some 200 potentially dangerous glacial lakes in the
Himalayas.

Photo credit: Foto M. |. Hambrey, 2004, www.swisseduc.ch/glaciers/glossary/glof-2-de.html
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Sea-level rise
Risks in South-East Asia
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Lastly related to water, let’s look briefly at sea-level rise.

The warming of sea water leads to sea-level rise. Sea levels have risen faster in the last decade than in the
previous 30 years. The total rise in sea level during the twentieth century is estimated to be 0.17 m. But a
recent research report indicates that the rate of ocean warming from 1961 to 2003 is about 50% larger than
previously reported (CSIRO, 2008). Global mean sea level is projected by IPCC to rise by between 18 and 59
cm by the year 2100, but much larger increases cannot be ruled out.

India has one of the most populated coastal communities in the world with approximately 500 people per
mile of coastline, compared to the U.S., which has approximately 30 people per mile. India, for instance, has
a 7500-km long densely populated and low-lying coastline inhabited by more than 10 million people (Shukla
etal., 2003).

UNEP identifies India among the 27 countries that are most vulnerable to sea level rise. Most of the coastal
regions are agriculturally fertile, with paddy fields that are highly vulnerable to inundation and salinization.
Coastal infrastructure, tourist activities, and onshore oil exploration are also at risk. The impacts of any
increase in the frequency and intensity of extreme events, such as storm surges, could be disproportionately
large, not just in heavily developed coastal areas, but also in terms of the paralyzing devastation in low-
income rural areas. The 1999 tropical cyclone that hit Orissa resulted in a death toll of about 10 000, and
demonstrates the extreme significance of impacts related to climate variability.

A district level ranking of vulnerability to one-metre sea level rise by constructing a weighted index. The study
also assesses the economic implications of such a rise on the most and least vulnerable districts in order to
provide the range of projected economic impacts on the Indian coast. In present value terms, the results range
from 4.5 billion USD in the case of Mumbai, to 72 million USD in the case of Balasore.

Image created by Robert A. Rohde / Clobal Warming Art, http://www.globalwarmingart.com/wiki/lmage:SE
Asia_Sea_Level Risks_png
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Other human affects of
climate change:
* Migration
* Psychosocial stress

In these last few slides | will briefly touch on some emerging themes that are starting to be
understood a little better: migration and psychosocial stress.
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The first is migration, and the potential for climate change to create ‘climate refugees’,
due to a range of factors arising from climate change and its myriad flow on effects. We
can see here that 5 direct impacts of climate change are listed — changes in food yields
and fresh water availability, extreme weather events, changes to land availabiilty and
general impacts on population health. These might then result in population pressures and
social, demographic, political and economic stressors (which are mediated by adaptive
responses), which can give rise to population movement and/or conflict. Finally, three
types of population movement are indicated — forced displacement, planned resettlement
or migration.

Source: McMichael et al. 2012. An Ill Wind? Climate Change, Migration, and Health
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Psychosocial stress will affect the health of
communities & individuals

Photo: Gil Moti / Still Pictures

Coastal flooding, malnutrition, illnesses, migration, displaced people, and social conflicts
are amongst the most significant effects from climate change that will affect human health.

The loss of livelihood will increase psychosocial stress in the affected populations
(McMichael et al., 2003a. Climate change and human health: Risks and responses).

A term has now been coined to explain the feeling of distress caused by environmental
change - ‘Solastalgia’ (G. Albrecht, Solastalgia, a new concept in human health and identity,
Philosophy Activism Nature 3:41-44 (2005).

Photo credit: Photo credit: © Gil Moti / Still Pictures
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Summary: Impacts of climate
on health

* Drought

* Hunger

* Vector-borne disease
* Heat-related mortality
* Flooding

* Water-borne disease
* Water scarcity

* Flooding: Glacial Lake Outburst Flood
* Sea-level rise

* Migration

* Psychosocial stress

In the last slides we've looked at the following climate change impacts that are affecting
health. Hopefully this coverage will be helpful in your countries in being able to identify
and manage these impacts.
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Action by the
health sector

To finish off Module 2, let’s look at action the health sector can take to manage the
impacts of climate change on population health.
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Urgent action is needed from the health sector, in collaboration with other sectors in order
to respond to the risks to health posed by climate change.

As we have learnt, global environmental changes are affecting climate, which in turn will
impinge on, in profoundly adverse ways, some of the most fundamental pillars of life such
as food, air, and water.

The main drivers behind these global changes are both natural and, increasingly so, human
pressure. The disruption of environmental factors will have the most significant impacts on
health. By adapting, we will reduce those adverse impacts. At the same time, we need to
reduce our pressure on the environment through mitigation measures.

Source: McMichael, Global environmental change and health: impacts, inequalities, and the health sector,
BMJ 2008,;336:191,
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Action by the health sector

Adaptation action for the health sector:

Strengthen prevention, surveillance & early
warning systems pertaining to climate
sensitive diseases

Mitigation action for the health sector:

Promote & support initiatives that protect
health by reducing greenhouse gas emissions

In taking action, the health sector has two key response areas:
Adaptation (read)

And mitigation - CLICK to show mitigation action for the health sector (read text and
discuss)

84 | Climate Change and Health — Training Modules



WMJovered in Module 2+

g fi\}\_u/'\

Disaster prone ;¥ Impacts of Action by the
SEA & WP ‘ o climateon S health sector

Legend
[ wastern pacific region

So, to wrap up, in Module 2 we looked at:

The fact that South-East Asia and the Western Pacific are disaster-prone regions

An overview of the main findings most relevant to health from the latest IPCC
report, called the AR5

Action the health sector can take to reduce the health impacts of climate change
in SE Asia and the Western Pacific.
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Learning from Module 2

* Health impacts of climate change will be felt
globally

 Climate change will exacerbate current &
underlying burden of disease

* Populations will be exposed differently
depending on regions

The key messages from this module were: (CLICK to display each)

1. The health impacts of climate change will be felt by everyone, everywhere.
Climate change does not respect borders.

2. Climate change will exacerbate current and underlying burden of disease. It won't
bring anything remarkably new or different, rather it will worsen our current
health issues, such as undernutrition, diarrhoeal disease, and infectious diseases.

3. People will feel the effects of climate change differently, depending on where they
live. Some places will experience changes such as increasing intensity of cyclones,
while others may experience longer-term changes, such as drought and drying.
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Learning from Module 2

* The SEA & WP regions have large populations
that are currently vulnerable to a number of
climate-sensitive health stressors

* Current impacts are substantial & varied. These
include:

— sea-level rise, more frequent & intense extreme
weather events, more hot days

* Without adaptation & mitigation, climate
change could result in a dramatically
increased health burden in these regions

Other key messages were: (CLICK to display each)

4.

Climate change will impact on health in the Asia Pacific region in a variety of
ways, including more frequent and intense extreme weather events — such as
storms/cyclones/floods, an increase in the number of hotter days, and sea-level
rise.

Without adaptation & mitigation, climate change could result in a dramatically
increased health burden in the regions.

Are there any questions on the learnings from Module 32

Recommended reading: IPCC 2013 report Working Group Il, Summary.
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What will you
take in your work,
given what you learnt

in Module 2?

To finish off Module 2, I'll ask you to spend the next few minutes looking over your notes
and reflecting on the key learnings from this module for you.

Please take some notes on any action steps you'd like to take once you're back at work,
based on what you've learnt around population health and climate change.

Encourage quiet reflection (verbally if needed). At the end of 2 minutes: “Thanks. | look
forward to hearing some of the actions that were captured over the coming days.”
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Module 3

Policies & practice of mitigation &
adaptation - Relevance to health

Key learning messages in Module 3

e Two climate change responses — mitigation and adaptation
* Many mitigation & adaptation activities are relevant to the health sector

* If emissions are reduced (mitigation), health of the population is improved (co-benefits/
win-win)

e The health sector plays an important role in adaptation - requires multi-sectoral
collaboration

» Strong need for health sector to influence mitigation activities in other sectors.

Estimated length: 60 minutes

Structure of Module 3

Key learning messages 2-3
Module outline 4
1. The basics of adaptation and 5-11 VIDEO 1: Really. Important. Science. Announcement’,
mitigation, and their relevance played on slide 6 (1.47 minutes). Embedded (but requires
to health an Internet connection).
VIDEO 2: Overview of the IPCC Fifth Assessment Report,
played on slide 8 (12 minutes). Requires opening the
webpage https://player.vimeo.com/video/89725715.
2. The options for mitigation and 12-19  EXERCISE slide 17: Take 4 minutes to discuss other
the co-benefits (or ‘win-win’) for potential win-win options for health and mitigation at
mitigation and health your table.
3. Framing mitigation and 20-30
adaptation as risk management
Module outline 31
Learning from Module 1 32-33
Learning reflection, action 34
generation

Required resources

* Data projector and slide changer
*  Module 1 slides

e [nternet connection
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e Speakers/sound system

* Two videos: ‘Really. Important. Science. Announcement’ and ‘Overview of the IPCC Fifth
Assessment Report’

e Stopwatch

e Bell or noise maker.

Instructions for delivery of Module 3

This module contains two videos:
e Really. Important. Science. Announcement’ video, played on slide 6 (1.47 minutes)
e  Overview of the IPCC Fifth Assessment Report, played on slide 8 (12 minutes)

Both videos can be played ONLY via an internet connection so before delivering this
module, make sure you are connected to the internet.

The video on slide 6 is embedded. However to play the video on slide 8, you
need to have this weblink open and loaded as a webpage: https://player.vimeo.com/
video/89725715.

Ensure you are connected to speakers before you start the presentation, and that the
volume is working and appropriate to be heard at the back of the training venue.

Key terms introduced in Module 3
* Mitigation
e Adaptation
*  Co-benefits

* Renewable energy

References (in order of presentation)

e Climate Council. 2014. Really. Important. Science. Announcement video. https://www.youtube.com/
watch?feature=player_embedded&v=HOD52WeFVms.

*  Renew Economy. 2014. http://reneweconomy.com.au/2014/history-carbon-dioxide-
emissions-83588.

e IPCC. Year unknown. https://player.vimeo.com/video/89725715.

*  United Nations Foundation. 2014. UN Climate Solutions Report in Numbers. http://www.
climasphere.org/

¢ Climate Commission. 2012. The Critical Decade.

* Lee, Shiroma, Lobelo, Puska, Blair, and Katzmarzyk. 2012. Effect of physical inactivity on major non-
communicable diseases worldwide: an analysis of burden of disease and life expectancy. The Lancet
21 July 2012 (Volume 380 Issue 9838 Pages 219-229.

*  McMichael 2008, Clobal environmental change and health: impacts, inequalities, and the health
sector, BMJ 336:191,

e UK Climate Impacts Program. 2006. Risk management: UK Climate Program.
e IPCC. 2014. Climate Change 2014 : Fifth Assessment Report.
e Hiietal. (2012) Forecast of dengue incidence using temperature and rainfall.

e WMO/WHO. 2012. Atlas of Health and Climate.
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Module 3:
Policies & practice of
mitigation &
adaptation:
Relevance to health

S

Welcome to Module 3, where we're going to look at the policies and practice of mitigating and
adapting to climate change, and how this is relevant to health.

This module contains two videos:
* Really. Important. Science. Announcement’ video, played on slide 6 (1.47 minutes)
*  Overview of the IPCC Fifth Assessment Report, played on slide 8 (12 minutes)

Both videos can be played ONLY via an internet connection so before delivering this module, make
sure you are connected to the internet.

To play the video on slide 8, have this weblink loaded as a webpage:
https://player.vimeo.com/video/89725715.




Key messages in Module 3

* Two climate change responses — mitigation
& adaptation

* Many mitigation & adaptation activities are
relevant to the health sector

* If emissions are reduced (mitigation), health
of the population is improved (co-
benefits/win-win)

These are the key messages we’ll cover in Module 3:

CLICK to show each of the three key messages
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Key messages in Module 3

* The health sector plays an important role in
adaptation - requires multi-sectoral
collaboration

 Strong need for health sector to influence
mitigation activities in other sectors

CLICK to show last two key messages
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Here’s what we're going to cover in Module 3:
1. The basics of adaptation and mitigation, and their relevance to health

2. Outline the options for mitigation and explain the co-benefits (or ‘win-win’)
argument for mitigation and health

3. Framing mitigation and adaptation as risk management
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Climate
' Change

Causes of Impacts of
Climate Change Climate Change
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Mitigation Climate Change

Adaptation

Basics of adaptation
& mitigation

Ok, let’s get into our first focus area — the basics of adaptation and mitigation, and their
relevance to health.
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Really. Important. Science.
Announcement.

This video is a refresher on basic climate change. It was made by the Climate Council in
Australia and is 2 minutes long. While you are watching this, have a think about how
climate change is effecting your own community and country.

To play ‘Really. Important. Science. Announcement’ video: Double click on the black
box, then click on the red arrow. NB you must be connected to the internet. Lasts 1.47
minutes.

Source: Climate Council. 2074. https://www.youtube.com/watch?feature=player
embedded&v=HOD52WeFVms
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While we're looking at the basics of climate change, it's worth noting that, as shown in
this graphic, high-income countries are responsible for nearly all atmospheric greenhouse
gases.

This raises issues of environmental justice, including what are the responsibilities of high-
income countries to help low- and middle-income countries adapt to the observed and
projected impacts of climate change.

Source: Renew Economy. 2014. http://reneweconomy.com.au/2014/history-carbon-dioxide-emissions-83588
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Overview of health & climate change
— Adaptation examples

This second video from the IPCC provides an overview of the findings of Working Group
Two of the Fifth Assessment Report. This particularly focuses on adaptation examples. As
you're watching, look for examples that are familiar to you or the context you work in.

To play you must click out of this presentation and go to this already opened weblink and
press play: https://player.vimeo.com/video/89725715

The video is 12 minutes long

To summarise: “Where there adaptation responses you were familiar with there? Yes?
What were some of those?”

Seek a handful of examples from people through raised hands or options being called out.
Acknowledge people’s responses and wrap up by saying that you hope some of the new
adaptation options they saw in the video will also be helpful in their ongoing adaptation to
climate change.
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Why is mitigation necessary?

1@ THE SITUATION: ;

GREENHOUSE GAS EMISSIONS (GHGS) HAVE GROWN MORE RAPIDLY
BETWEEN 2000 -2010 THAN IN PREVIOUS DECADES

If we want to
stabilize emissions and

address climate change,
we need
strong action now!

We've just looked at a range of adaptation examples. Let’s remind ourselves of why these
are necessary.

The startling statistic is that GHGs have grown more rapidly between 2000-2010 than in
previous decades. Therefore we need to act strongly now, if we want to address climate
change.

Source: United Nations Foundation. 2074. UN Climate Solutions Report in Numbers. http://www.
climasphere.org/
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Reminder: Mitigation

@ WHAT IS CLIMATE CHANGE MITIGATION?

MITIGATION: ANY HUMAN INTERVENTION TO REDUCE THE SOURCES
OR ENHANCE THE CAPTURING OF GREENHOUSE GASES

CLIMATE CHANGE MITIGATION TAKES MANY FORMS:

I T 7

Ending deforestation Adopting Investing in
and focusing on cleaner forms low-carbon
reforestation of energy projects

A reminder on what mitigation is: Any human intervention to reduce the sources or
enhance the capturing of greenhouse gases.

Source: United Nations Foundation. 2074. UN Climate Solutions Report in Numbers. http://www.
climasphere.org/
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Urgent action is needed
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Just to remind ourselves of the need for urgent action - global environmental changes are
affecting climate, which in turn will impinge on, in profoundly adverse ways, some of the
most fundamental pillars of life: food, air and water.

The main drivers behind these global changes are both natural and, increasingly, human
pressure. The disruption of environmental factors will have most significant impacts on
health. By adapting we will reduce those adverse impacts. At the same time, we need to
reduce our pressure on the environment, through mitigation measures.

Source: McMichael, Global environmental change and health: impacts, inequalities, and the health sector,
BMJ 2008,336:191,
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We've covered some of the basics related to adaptation and mitigation for climate change.
Let’'s now look at what options are available to support mitigation, and some of the co-
benefits they provide.
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Mitigation options
* Renewable energy
* Reducing waste, methane recovery
* Active transport
* Energy efficient buildings, lighting & appliances
* Industry energy efficiency, heat & power recovery

* Best practice agriculture to increase soil carbon
storage

* Land restoration
* Forestry & forest protection

IN NUMBERS

We'll look firstly at mitigation options.

The following slides show a range of mitigation options that also have health benefits. The
content of these slides is important, but also important is the way that these slides are
presented — the health community can learn from these different forms of communication
and presenting in a clear, concise manner.

Source: United Nations Foundation. 2074. UN Climate Solutions Report in Numbers. http://www.
climasphere.org/
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Renewable energy

WORLD
RENEWABLES SNAPSHOT

US$269 88,000
BILLION new global
of global S exsirbuiores
investment e St
in the clean

energy sector

COUNTRIES
with renewable
energy targets

China has the world's highest renewable ene|
China increased solar PV capacity by 75% in

= USA nearly doubled its renewable energy capaci
UsA invested US$35.6 billion in new clean energ
Germany has the world's highest solar generating c:

sl Australia now has more than 1 million households

GLOBAL RENEWABLE ENERGY GROWTH =

SOLAR PV WIND POVIER HYDRO POWER

& 48 23,000, 2008 / Zal x 2 B

48 4848 42 40,0000 2010 5 T \-; \ -"§" é §

“2u2u2 51’ 8 I g I

aff g R 22 70,000 2011 k. | = = . = B
(02 010 _son |

jssion (2012)

One clear mitigation option is the use of renewable energy.

This graphic shows that the world is making progress in relation to supporting the use
of renewable energy. The figures are encouraging — globally there is 269 US$ billion
invested in the clean energy sector, 118 countries have renewable energy targets, and solar

technologies have received 145 billion US$ worth of investment.

Shifting to renewable energy and away from polluting fossil fuels also has health benefits.
Estimates of the co-benefits of reducing air pollution from coal-fired power plants and
transport suggest that the immediate health benefits will be significant. These co-benefits

need to be included in a comprehensive assessment of mitigation options.

Source: Climate Commission. 2012. The Critical Decade.
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Reduce waste

@ WHAT CAN YOU DO TO ADDRESS CLIMATE CHANGE?

WE NEED TO URGE POLICYMAKERS TO TAKE ACTION ON CLIMATE, BUT
WE CAN ALL MAKE A DIFFERENCE BY MAKING SIMPLE BEHAVIORAL SHIFTS:

=t

LIVE SMARTER: REDUCE WASTE
i i

In the US in 2005, GHGs equal to It would take almost 83
99 million metric tons of C02 million acres of pine or
were released as a consequence > fir forests 1 year to store

of discarded packaging alone that much carbon

Reducing waste also helps mitigate climate change. The importance of reducing waste is
shown in this image.

There are two approaches to reducing waste — one is through regulation (via governments/
global agreements, etc.), and the other is through individual behaviour change. Both are

important.

Source: United Nations Foundation. 20714. UN Climate Solutions Report in Numbers. http://www.
climasphere.org/
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Reduce food waste

WE NEED T0 URGE POLICYMAKERS T0 TAKE ACTION ON CLIMATE, BUT

This wasted food has a
carbon footprint of about 3.3

Roughly 1/3 of food billion tons of CO2 per year,
produced in the world making food wastage the
for human consumption ~  world’s 3rd top emitter, after

is wasted the United States and China

Reducing food waste is particularly important. Roughly 1/3 of the food produced in the
world for human consumption is wasted — a terrible statistic.

Source: United Nations Foundation. 2074. UN Climate Solutions Report in Numbers. http://www.
climasphere.org/
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Use & promote active transport

@ WHAT CAN YOU DO TO ADDRESS CLIMATE CHANGE?

WE NEED T0 URGE POLICYMAKERS T0 TAKE ACTION ON CLIMATE, BUT
WE CAN ALL MAKE A DIFFERENCE BY ADOPTING SIMPLE BEHAVIORAL SHIFTS:

@
TRAVEL SMARTER: WALK OR BIKE

O INSTEAD OF DRIVING

° - s et
.\ A ¥, .
In urban areas, bike paths, footpaths, and public transportation
could reduce GHGs from transportation by 20-50% in 2050

A further option for mitigation is using and promoting active transport.

Inactivity causes 9% (range 5-1—12-5) of premature mortality, or more than 5-3 million of
the 57 million deaths that occurred worldwide in 2008. If inactivity were not eliminated,
but decreased instead by 10% or 25%, more than 533 000 and more than 1-3 million
deaths, respectively, could be averted every year.

Physical inactivity causes 6% (ranging from 3-2% in south-East Asia to 7-8% in the eastern
Mediterranean region) of the burden of disease from coronary heart disease, 7% (3-9—
9-6) of type 2 diabetes, 10% (5-6—14-1) of breast cancer, and 10% (5-7—13-8) of colon
cancer.

Mass marketing and availability of junk food and ‘supersized” portions, (production of
which also leads to GHG emissions) as well as sedentary lifestyles lead to obesity.

Urban planning and transport policies at the local level can be part of the answer. Short
trips made in cars covering distances of less than 3 km. can be covered in 15 — 20 minutes
by bicycle or in 30 - 50 minutes by brisk walking. This corresponds to the recommended
daily dose of at least 30 minutes of regular, moderate-intensity physical activity.

This is a good example of the co-benefits or ‘win-win” approach, where climate change
mitigation can also result in improved health outcomes, and vice-versa.

Exercise: Take 4 minutes to discuss other potential win-win options for health and
mitigation at your table.
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Use & promote active transport

@ WHAT CAN YOU DO TO ADDRESS CLIMATE CHANGE?

WE NEED TO URGE POLICYMAKERS T0 TAKE ACTION ON CLIMATE, BUT
WE CAN ALL MAKE A DIFFERENCE BY ADOPTING SIMPLE BEHAVIORAL SHIFTS:

@
TRAVEL SMARTER: WALK OR BIKE

O INSTEAD OF DRIVING

° - -
.\ N Y.
In urban areas, bike paths, footpaths, and public transportation
could reduce GHGs from transportation by 20-50% in 2050

Give time count downs. At 3 mins 30 secs give final reminder. At 4 mins: What other
win-win or co-benefit options did you come up with? Let’s hear a few examples from
different groups.

Facilitate. Finish by acknowledging input, and that finding co-benefits from mitigation
of greenhouse gas emissions is an important step to success in solving climate change
and reducing health burdens.

Source: United Nations Foundation. 2014. UN Climate Solutions Report in Numbers. http://www.
climasphere.org/

Reference: Effect of physical inactivity on major non-communicable diseases worldwide: an analysis of burden
of disease and life expectancy

I-Min Lee, Eric ] Shiroma, Felipe Lobelo, Pekka Puska, Steven N Blair, Peter T Katzmarzyk, The Lancet 21 July
2012 (Volume 380 Issue 9838 Pages 219-229 DOI: 10.1016/S0140-6736(12)61031-9)

108 | Climate Change and Health — Training Modules



18)

Summary: Mitigation options

* Renewable energy

* Reducing waste, methane recovery

* Active transport

* Energy efficient buildings, lighting & appliances

* Industry energy efficiency, heat & power recovery

* Best practice agriculture to increase soil carbon
storage

e Land restoration
e Forestry & forest protection

So to conclude, specific mitigation options include:

Energy — improved supply and distribution efficiency; fuel switching from coal to gas;
renewable heat and power

Waste — Landfill methane recovery; waste incineration with energy recovery
Transport — More fuel efficient vehicles; hybrid vehicles

Buildings — Efficient lighting and day lighting; more efficient electrical appliances and
heating and cooling devices; improved cook stoves

Industry — More efficient end-use electrical equipment; heat and power recovery

Agriculture — Improved crop and grazing land management to increase soil carbon
storage; restoration of cultivated peaty soils and degraded land

Forestry/forests — Afforestation; reforestation; forest management

Public health can itself make significant contributions to greenhouse gas emission
reductions through more energy efficient infrastructure in hospital buildings and clinics,
reducing waste, and a wide range of other actions.
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Co-benefits of mitigation

CLIMATE CHANGE MITIGATION DOESN'T JUST LOWER GREENHOUSE GAS EMISSIONS

e° g
4 A

It reduces It rebuilds our It can
economic loss ecosystems make us healthier
and waste through through
reforestation and = increased exercise,
reduced ocean better diet, and
acidification reduced

air pollution

So what are you waiting for? Get out there and mitigate!

The mitigation options we've discussed don’t only have environmental benefits in reducing
climate change — they have a wide range of co-benefits — win-wins in other words.

These include: (read off slide)

Source: United Nations Foundation. 2014. UN Climate Solutions Report in Numbers. http://www.
climasphere.org/
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Mitigation &
adaptation as risk
management

We'll now finish off Module 3 by looking at mitigation and adaptation in terms of risk
management.
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Risk
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Source: UK Climate
Impacts Programme
(2006)

A Make decision

There are multiple frameworks for risk management; all have similar components. This
framework was developed by the UK Climate Impacts Programme (www.ukcip.org) and
illustrates the basic steps in managing climate risks.

Risk management should consider both adaptation and mitigation, as both are needed to
effectively manage the immediate and longer-term risks of climate change.

As the diagram shows, you should start with identifying the problem and objectives — step
1, then establish decision-making criteria, assess the risk, identify and appraise option,
implement the decision and monitor. During steps 3, 4, and 5, it is important to iteratively
assess the risk of options so as to ensure that the problem is defined correctly. If it isn't,
start again with the problem identification.

Source: UK Climate Impacts Program (2006)
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Risk management

SOCIOECONOMIC
CRMRE Vulnerability PROCESSEe
Natural Socioeconomic
Variability Pathways

Adaptation and
Mitigation
Anthropogenic Actions

Climate Change

Governance

e

Source: IPCC AR5 (2014)

This diagram is from the latest IPCC report (AR5). In it, we can see that risk is at the centre
of the framework, and arises from the combination of vulnerability, exposure and hazards.
The pressures indicated on the left and the right of the diagram influence these factors.
Climate (natural variability and anthropogenic climate change) is of course one of the

key determinants of hazards, and influences exposure and vulnerability. Socioeconomic
processes on the right include socioeconomic pathways (e.g. development trajectories),
action taken on adaptation and mitigation, and governance (e.g. types of decision-making
that is occurring to respond to climate change, such as regulation of GHG emissions
through a carbon tax); these strongly influence vulnerability and hazard. Future risks that
individuals and communities face arise from the interactions of exposure, vulnerability and
hazards, and are influenced by climate and development. This in turn determines the level
of impacts from changes in the climate. This diagram highlights that we need to look at the
system as a whole to understand risks and impacts. Although we can assess (e.g.) mitigation
actions and exposure to weather events separately, it is the combination of all of these
components shown in the diagram that gives us a holistic picture of the overall risks.

Source: [PCC AR5 report (2014)
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Public health responses to the
risks of climate change

* Reduce exposures
— Legislative policies
— Alterations in built environment
— Alterations in natural environment

* Prevent onset of adverse outcomes
— Early warning systems
— Surveillance & monitoring
— Vector control programs
— Public education & outreach

There are a wide range of possible interventions to avoid, prepare for, and respond to
the health risks of climate change; some of these address both mitigation and adaptation.
Interventions will be discussed in more detail in a later module.

The first area of responses relate to reducing exposures.

A second response area (CLICK to show prevention options) is preventing the onset of
adverse outcomes through steps such as... (read)
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Public health responses to the
risks of climate change

* Response [treatment
— Medical training & awareness
— Treatment
— Emergency response

Residual climate change-related health

impacts

Lastly, there are opportunities around response and treatment.

It is important to note that even with effective and timely implementation of interventions,
there may be residual health impacts due to climate change. (CLICK to show).
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Adaptation

Actions taken by individuals, institutions, &
governments

* Anticipatory (actions taken in advance of
climate change effects)

* Reactive (taken in response to experienced
climate change effects)

The severity of impacts will depend on the
capacity to adapt & its effective deployment

Adaptation includes the strategies, policies and measures undertaken now and in the
future to reduce potential adverse health effects. A primary goal of building adaptive
capacity is to reduce future vulnerability to climate variability and change. Adaptation
actions will be taken at all levels, including our individual actions as well as programmes
and activities implemented by national agencies and institutions. These actions can be
proactive, anticipating adverse health outcomes, or in response to observed climate
change. The severity of impacts actually observed will depend on the capacity to adapt
and its effective deployment.

Also important to understand the ‘adaptation baseline’ —i.e.:

What is being done now to reduce the burden of disease? How effective are these policies
and measures?

What could be done now to reduce current vulnerability? What are the main barriers to
implementation (such as technology or political will)?

What measures should begin to be implemented to increase the range of possible future
interventions?

Answering these questions will provide a picture of current programmes and activities to
reduce the burden of climate sensitive-health outcomes, as well as what could be done to
reduce the current and projected future risks of climate variability.
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Questions for designing
adaptation policies & measures

* Adaptation to what?

* What is currently being done to reduce the
burden of disease?

— How effective are these policies & measures?
— Are additional interventions needed?

* What are the projections for the outcome?
— Who is vulnerable?

These questions need to be addressed when designing adaptation policies and measures.
Adaptation to what — is adaptation required to flooding, the spread of vector-borne
disease, etc.? The policies and measures implemented must be specific to both the
weather/climate hazard and the health outcome of concern.

CLICK: The effectiveness of interventions needs to be determined before improving
current programmes or implementing new ones. Are there additional interventions that
could reduce the current burdens of climate-sensitive health outcomes? Would a heat
event early warning system be useful? Additional surveillance? Etc.

CLICK: Using projections of changes in climate and socioeconomic conditions, what
are the likely impacts? Which population groups are likely to be at the highest risk? For
example, aging of populations in developed countries is likely to increase population
vulnerability to heat events.
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Questions for designing
adaptation policies & measures

Who adapts? How does adaptation occur?

When should interventions be implemented?

How good or likely is the adaptation?

Apply win/win or no-regrets strategies

Who will undertake the adaptations is another question that should be asked when
designing adaptation policies and measures — individuals, communities, nations? Will the
adaptation be reactive to climate change or proactive? How can the process be facilitated?

CLICK: When should the interventions be implemented? For example, there is concern
about malaria spreading to highland areas of Africa. Surveillance systems should be
established at the edges of the current distribution where changes in temperature and/
or precipitation could provide a suitable climate for malaria vectors. Once surveillance
has identified the presence of the vectors, then programmes to distribute treated bednets
could be implemented.

CLICK: The effectiveness of all interventions should be monitored and evaluated to ensure
that public health funds are being used effectively and efficiently.

Finally, win-win or no-regrets strategies should be considered as a priority.
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Example: Adaptation measures to reduce
vector-borne diseases

Decision support tools

— Early warning systems

Technology development

— Vaccines & more rapid diagnostic tests
Surveillance & monitoring

— Effective vector surveillance & control programmes
that incorporate climate change concerns

Infrastructure development

— Consider possible impacts of infrastructure
development, such as water storage tanks

Here are some examples of adaptation measures to reduce the geographic spread and
increased incidence of vectorborne diseases that are projected to occur in some areas.
There are multiple categorization schemes for adaptation measures; this categorizes
measures into those that are primarily decision support tools, those where technology
development is needed, those requiring modification or implementation of surveillance
and monitoring programmes, and those where infrastructure development would increase
resilience to vector-borne diseases.
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E.g.: Singapore dengue early warning system

e Source: Hii et al. (2012)
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Here is an example of an early warning system in Singapore, which has been used to help
the surveillance of dengue in the country.

The red line is forecasted dengue cases, while the black line represents reported dengue
cases. We can see on the graph that the weekly forecasted dengue cases matched well
with the reported cases, which means that the early warning system in Singapore is doing
its job well.

Source: Hii et al. (2012) Forecast of dengue incidence using temperature and rainfall.
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E.g.: Heat early warning system

Real-time
surveillance system

Historieal data/ Selection of
experience heat event definition

Priority actors: Health,
Local Government, social
services, others.

Weather forecast Woarning criteria

Criteria fulfilled

Source: Atlas of Health & Climate, WMO/WHO (2012)

Here is another example of how an early warning system works — this time looking at heat.

An alert is activated if the criteria is fulfilled of a heat event, which then catalyses the four
activities on the right hand side — real-time surveillance system, connecting with priority
actors (health, local govt., social services, others), alerting the media, and ensuring that the
general public and vulnerable groups are aware, so that appropriate measures are installed
to support health.

Whatever tool is used, it’s important to use a risk management process to manage the risks
of climate change through mitigation and adaptation measures.

Source: Atlas of Health & Climate, WMO/WHO (2012)
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So, we’re now at the end of Module 3. We've covered:
1. Presenting the basics of adaptation and mitigation, and their relevance to health
2. Explaining the co-benefits (or ‘win-win’) argument for mitigation and health

3. Framing mitigation and adaptation as risk management.
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Learning from Module 3
* Two climate change responses — mitigation
& adaptation

* Many mitigation & adaptation activities are
relevant to the health sector

* Strong need for health sector to influence
mitigation activities in other sectors

The key learnings from Module 4 are: (read)

Module 3: Policies & practice of mitigation & adaptation: Relevance to health |123



33)

Learning from Module 3

* If emissions are reduced (mitigation), health
of the population is improved (co-
benefits/win-win)

* Health sector plays an important role in
adaptation - requires multi-sectoral
collaboration

CLICK for last two key messages.
Some examples of how the health sector can play an important role in adaptation include:
* Awareness-raising
 Early warning systems
e Surveillance
e Health systems
* Infrastructure

Q: Are there any questions on the learning from Module 4?
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What will you
take in your work,
given what you learned

in Module 3?

To finish off Module 3, I'll ask you to spend the next few minutes looking over your notes
and reflecting on the key learnings from this module for you.

Please take some notes on any action steps you'd like to take once you're back at work,

based on what you've learned around policies & practices for mitigation and adaptation to
climate change.

Encourage quiet reflection (verbally if needed). At the end of 2 minutes: “Thanks. | look
forward to hearing some of the actions that were captured over the coming days.”
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Module 4

Assessment and prediction of the
health impacts of climate change

Key learning messages in Module 4

* Observational studies are based on the time- and space-specific relationship
between health effect and climate factor

* Time series studies and spatial studies are the principal methods of analyzing
climate-relatedness of a specific health outcome

* Disease burden estimates model health impacts

*  Weather-health relationship analysis is a basic step for predicting climate-related
health effects, but it does not necessarily represent the climate effect on health

*  Modelling is based on the established relationship between climate factors and a
specific health effect

* Modelling is a useful tool for predicting future, but not without limits.

Estimated length: 70 minutes (possibly longer)

Structure of Module 4

Key learning messages 2-3
Module outline 4

1. Types of analysis of climate-related health effects 5-25
2. Modelling the health impacts of climate change 26-37
3. Uncertainties in analysis and modelling 38-41
4. Changing vulnerability 42-45
Module outline 46
Learning from Module 4 47-48
Learning reflection, action generation 49

Required resources

* Data projector and slide changer
*  Module 4 slides.
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Instructions for delivery of Module 4

This is a long and technical module, requiring a high level of concentration from participants.
While some participants may have a background in health assessment and epidemiology, for
many the content is likely to be highly detailed. Section 1 is particularly long.

Given that no exercises are contained in Module 4, ensure that you check regularly
for understanding of the material and that you ask participants if they have any questions.
Acknowledge at a number of points as you go that while the material is detailed, it has
significance for participants in showing them the detail behind how the impacts of climate
change can be assessed and predicted, and therefore prepared for.

It's likely to also be worthwhile to have a stretch break during the module delivery,
asking people to get up and stretch before sitting down again, or walk to the back of
the room. You could also create a spontaneous learning reflection such as “Ok, a quick
challenge. Turn to the person next to you and tell them how concept X could be applied in
your workplace.”

Key terms introduced in Module 4

e Observational analysis
* Model-based analysis
* Episode analysis

* Regression analysis

* Seasonability

* Inter-annual variation
* Time series regression
* Lags

* Biological models
 Statistical models

* Future burdens

*  Years of life lost (YLL)
* Disability-adjusted life years (DALYs)
* Premature mortality

* Uncertainties

* Changing vulnerability

References (in order of presentation)

e Allen BJ, 2002. Birthweight and environment at Tari. PNG Med | 2002;45(1-2):88-98

e  Hashizume et al. (2010) : Hashizume M, Faruque AS, Wagatsuma Y, Hayashi T, Armstrong B. Cholera
in Bangladesh: climatic components of seasonal variation. Epidemiology. 2010 Sep;21(5):706-10. doi:
10.1097/EDE.0Ob013e3181e5b053.
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Hales, Weinstein, Woodward (1996): Dengue fever epidemics in the South Pacific: driven by El Nino
Southern Oscillation? Lancet 1996,348(9042):1664-1665

Hales et al. 6 August 2002. Lancet (online). http: //image.thelancet.com/extras/OTart11175web.pdf.

Friel et al. 2011. Friel S, Bowen K, Campbell-Lendrum D, Frumkin H, McMichael AJ, Rasanathan K.
Climate Change, Noncommunicable Diseases, and Development: The Relationships and Common
Policy Opportunities. Annu Rev Public Health 2010;32: 133-147.

IPCC 5th Assessment Report, 2013

Cheong, HK. 2015. (These figures were drawn by Cheong based on the climate data from Korea
Meteorological Agency and daily mortality data from Statistics Korea)

Woodruff et al. 2005. Climate change health impacts by 2100.

Caminade et al. 2014. Impact of climate change on global malaria distribution. Proc Natl Acad Sci U S
A. 2014;111(9):3286-91. doi: 10.1073/pnas.1302089111.

Trainer Guide [129






99
»°9%
‘....
‘O@®

v 9., T AV e W v _ 9§ T,
0.. ..o.o. ......0.00
...0.0 PY X (Y4344
®eoo 0% ®®a ® ®eoo °
..:oo.. Q@ ..‘
.00.’:.“.. 00/
00:'0"."‘..',: 00/
Qg 0 [
..0.\ © 0090 ¢
A v
N OO CAL
00" %%
0°2°%%e L > -5-014 o XL
NS ¢ S
[ ] [ ]
’.‘00.0“ ’..‘ ..’Q‘Q
000027 s 0 LOTANY Y
0000,, 20790 0000, 20220
0904, 10909 0004, ¥1000g
LAY YOG (X ] ) 00 0000
e® ®e .. [ o0 N LA (]
NSALPLIT) e e’%’0
Leee’ A NSO
e0®e’ o® e’
)
00e®®e 0
006258500
a000,°°00%%

Module 4:
Assessment &
prediction of the health

impacts of climate

In Module 4, we'll be looking at how the health impacts of
climate change can be assessed and predicted in order to

better manage outcomes.




Key messages in Module 4

» Observational studies are based on the time-
& space-specific relationship between health
effect & climate factor

» Time series studies & spatial studies are the
principal methods of analyzing climate-
relatedness of a specific health outcome

» Disease burden estimates model health
impacts

These are the key messages we'll cover in Module 4: (CLICK to animate each of the three)

* Observational studies are based on the time- & space-specific relationship
between health effect & climate factor

e Time series studies & spatial studies are the principal methods of analyzing
climate-relatedness of a specific health outcome

* Disease burden estimates model health impacts.
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Key messages in Module 4

* Weather-health relationship analysis is a basic
step for predicting climate-related health
effects, but it does not necessarily represent
the climate effect on health

* Modelling is based on the established
relationship between climate factors &
a specific health effect

* Modelling is a useful tool for predicting future,
but not without limits

We'll also learn that:

*  Weather-health relationship analysis is a basic step for predicting climate-related
health effects, but it does not necessarily represent the climate effect on health

* Modelling is based on the established relationship between climate factors & a
specific health effect

* Modelling is a useful tool for predicting future, but not without limits.
Trainer note:

The first key message on this slide originally read “Weather-health relationship analysis is

a basic step for the climate-related health effects, but it does not necessarily represent the
climate effect on health”, which doesn’t make grammatical sense to me. Note that | have
changed this to “Weather-health relationship analysis is a basic step in predicting climate-
related health effects, but it does not necessarily represent the climate effect on health”.
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Here’s how we'll break up Module 4:

1.

2
3.
4

First we'll look at: Types of analysis of climate-related health effects
Modelling the health impacts of climate change
Uncertainties in analysis and modelling

Changing vulnerability.
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Types of analysis
of climate-related
health effects

Let’s start by looking at different types of analysis that are available for understanding the
effects of climate on health.

Module 4: Assessment & prediction of the health impacts of climate change 135



Climate change » Decades
Climate » Years
Seasonality —» ponths
Weather % Days
HISTORICAL FUTURE
EVIDENCE > IMPACTS
(recent past) (mid-century
onwards)
Conventional epidemiology, Models, synthesis,
observation ‘triangulation’

The distinction between studies of weather-related effects and those relating to climate
change are illustrated here.

Climate change evolves over decades, and has the potential to bring about a variety of
change in the environment and the response of human and other populations.

Climate is measured in a few decades, and seasonality in months or a few years.

Most epidemiological studies concentrate on changes occurring over a few days to weeks
and rely on observation of past events.

To understand the impact of future climate change necessarily entails some form of
modelling, usually combining evidence on short-term weather-health relationships derived
from epidemiological studies of past events with models of future climates derived from
global circulation models.

A great many assumptions are made in such modelling, including the probably unrealistic
assumption that the health effects of climate change can be adequately represented by
today’s short-term weather-health relationships extrapolated to future climatic patterns.
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Types of analysis
OBSERVATIONAL

1. Episodes or event analysis: heat wave, flood,
drought, cyclone, El Nifio...

2. Time-series analysis: mortality/morbidity vs.
temperature/precipitation

3. Seasonality: diarrhoea, aero-allergens, vector-
borne diseases

4. Changes in geographical distribution:
temperature/precipitation vs. vector borne
diseases (VBDs)

The types of study that are used to investigate climate-health — or rather weather-health
— relationships may be divided into observational studies of past weather patterns, and
modelling studies that try to predict changes by combining epidemiological data with
climate predictions.

The simplest type of observational study is the study of individual, extreme, meteorological
events: deaths and injuries during severe wind storms, floods, heat waves, droughts.

Time-series studies use data for longer periods, and attempt to define more general
relationships between, for example, temperature and mortality, but observation of daily or
weekly data over several years.

Some analyses focus on the length of the season within each year that health events occur,
for example the timing and duration of periods of aero-allergens (pollens), the seasonal
patterns of diarrhoeal illness or vector-borne diseases.

Changes in the geographical distribution of disease are often of interest in relation to
vector-borne disease, such as malaria and dengue, but require extensive data about
disease occurrence over time and space.
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Types of analysis

MODEL-BASED
1. Health burdens: risk assessments

2. Decision analysis of health impact of policy
options

Model-based studies include ones that try to predict future burdens by assuming current
weather-health patterns applied to future worlds with altered climate, and decision-
analysis studies that look at the potential risks and benefits of particular health protection
measures.
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Short-term changes: two
approaches

* Episode analysis
- transparent
- risk defined by comparison to local baseline

* Regression analysis of all days of year
(time-series)
- uses full data set

- requires fuller data & analysis of confounders
- can be combined with episode analysis

Let us now turn our attention to the epidemiological study of short-term weather-health
events. There are two main approaches, which are closely-related to each other.

Episode analyses focus on single events that can be defined in terms of date: a period of a
heat wave, date of a flood, etc. The principles of analysis are very simple: to examine the
change in the occurrence of health events (deaths, hospital admissions, cases of infectious
disease etc.) during or after the event compared with some appropriate pre-event baseline.

The second approach is really an extension of the episode analysis, in which data

are assembled for a much longer time-period and analysed to determine the general
relationship between meteorological parameters and health adjusting for time-varying
confounders. It is a more complex form of analysis, which can incorporate elements of the
episode analysis.
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Mean annual birth weight 1979-1986, Tari,
Southern Highland, Papua New Guinea
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This is a typical episodic event following severe climate variability. Black line shows a

mean birth weight of babies born in a town in Southern Highland Province, Papua New
Guinea. There is a prominent drop in the birth weight between 1982 and 1983. These
years coincide with the years of most powerful El Nifio episode in 20th Century. Prolonged
drought in the highland may provoked poor nutrition of less privileged group of population
group, women and children, in this traditional town. Time interval of a long-term event
such as drought is longer, over months to years. In general, episodic analysis is based on
much shorter time interval, usually days.

Source: Modified from Allen BJ. Birthweight and environment at Tari. PNG Med ] 2002;45(1-2):88-98
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Seasonality
Cases of
diarrhoeal
. N Current
disease

distribution

Distribution under
global warming?

v

Date of year

Another variant is studies which focus not on the determinants of daily count of death or

illness, but on the seasonal distribution — a widening perhaps in the period of the year with
raised frequency of occurrence.

Such questions have been of interest for aero-allergens (pollen seasons) and the spread of
some forms of diarrhoeal disease, which tend to occur in conditions of higher temperature
favouring the replication of the pathogenic organism outside the host.
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Cholera
Rainfall

Seasonality of cholera in Bangladesh
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Source: Hashizume et al. (2009)

The incidence of cholera shows a bimodal seasonal distribution in Dhaka, Bangladesh: the
first peak (April-May) occurs before the monsoon, and the second (September—October)
occurs at the end of the monsoon, suggesting that weather factors could play a role in

a different way. Later, late-monsoon peak may present a typical water- and food-borne
outbreak related with a contamination of coastal sea water. Earlier, pre-monsoon peak,
however, may present a active person-to-person transmission related with a shortage of

water for hygiene as consequence of prolonged dry period.

Source: Hashizume M, Faruque AS, Wagatsuma Y, Hayashi T, Armstrong B. Cholera in Bangladesh: climatic

components of seasonal variation. Epidemiology. 2010 Sep;21(5):706-10.
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Inter-annual variation: example of dengue
epidemics in the South Pacific, 1970-1998
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Source: Hales & Woodward (1999)

Variants on the daily time-series study include ones that look at inter-annual variations in
health events, notably the occurrence of vector-borne disease.

An example, shown here, is a study by Hales and Woodward, of the variation in dengue
epidemics in the South Pacific in relation to the Southern Oscillation Index, which defines
El Nifo and La Nina years.

This type of study aims to identify correlations with broad scale meteorological conditions
as reflect by markers such as the SOI. Such studies tend to control for few other time-
varying parameters.

Source: Hales S, Weinstein P Woodward A. Dengue fever epidemics in the South Pacific: driven by El Nino
Southern Oscillation? Lancet 1996;348(9042):1664-1665
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Principles of episode analysis

Smooth function of date Triangle: attributable
morbidity/ mortality
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Smooth function of date
with control for influenza

Period of heat ‘
| nfluenza ‘epidemic’

January December

Date

Consider the stylized graph above, which represents diagrammatically the pattern of health endpoints
that occur across a year. This might be a year in the temperate northern hemisphere that runs from
January (far left) to December (far right).

The jagged blue line represents the daily number of deaths. Note that there is short-term (day-to-day)
variation in deaths, which in part reflects random variation, but also the effect of risk factors that vary
over the short-term, such as outdoor temperature. There is also a smooth underlying variation in the
average number of deaths (highest far left and far right) which is meant to represent seasonal fluctuation.
Finally there are two obvious peaks of death, one in the centre which indicates a heat wave effect (the
timing of which is indicated by the green trace), and one near the left which represents the effect of a
small influenza epidemic, whose timing is indicated by the red bar.

The number of deaths attributable to the heat wave can be thought of as the area under the peak in mid
year which coincides with the period of high temperatures. That is, it is the area under within the peak
but above the expected (= average) number of daily deaths for the time of year.

This average may be represented by the dotted blue line, which is a moving average of deaths across the
year. However, the first dotted blue line is dragged up a bit by the effect of the influenza outbreak, so a
better baseline is represented by the second dotted blue line in which the effect of the influenza period
has been taken into account.

The deaths attributable to the heat wave may therefore be thought of as the area of the approximately
triangular shaped area shown in light blue, whose base is the second dotted blue line. This, essentially,
is the basis of all methods that try to calculate attributable health events (deaths, hospital cases, etc.) in
episode analysis.

Source: unpublished document
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Daily deaths in Seoul, heat wave 1994
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Source: Cheong (2015)

This graph shows the actual pattern of daily deaths in Seoul, South Korea, during the heat wave of
1994.

As in the stylized example shown in the previous slide, it shows the daily variation in deaths, the
seasonal fluctuation and the very obvious sharp peak in deaths occurring at the height of outdoor
temperatures shown by the lower trace.

In this graph, the dates of the beginning and end of the 2004 heat wave have been added as vertical
dashed lines, and the moving average of deaths to the left and right of that period have been
calculated and are shown as the continuous red line.

The attributable deaths during the period of the heat wave are thus represented by the grey shading.
Note:

1. The definition of the beginning and end of the heat wave are somewhat arbitrary, as
they may be defined in a variety of ways — e.g. in terms of absolute temperature, or by
exceedance of a percentile (say the 98th) of the usual temperature distribution, or in terms
of a continuous run of hot days, etc. Different definitions could give slightly different dates
for the beginning and end of the heat wave. Observe that occasional days before and after
the heat wave as defined here were actually hotter than those of the heat wave itself.

2. As stated, this method counts deaths only during the period of heat, whereas some may be

delayed (lagged) by a day or two.

Source: Cheong, HK. 2015. (These figures were drawn by Cheong based on the climate data from Korea
Meteorological Agency and daily mortality data from Statistics Korea)
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Daily deaths vs. temperature in Seoul, 1994
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In this graph, the daily deaths for 1994 and two earlier years are presented as a function
of temperature rather than date. The red line shows a smoothed function to indicate the
underlying pattern of the temperature-mortality relationship which includes:

* atemperature region (around 15 to 20 Celsius) where daily mortality is lowest:
the ‘minimum mortality” temperature band

e agradual rise in mortality with colder temperatures (to the left of the minimum
mortality temperature range)

* asteeper rise in mortality at hotter temperatures (to the right of the minimum
mortality temperature range).

This type of plot is more informative in indicating the overall nature of the temperature-
mortality relationship, rather than just the change in deaths during a particular period of
heat as shown in the previous slide.

Source: Cheong, HK. 2015. (These figures were drawn by Cheong based on the climate data from Korea
Meteorological Agency and daily mortality data from Statistics Korea)
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Episode analyses: interpretation

¢ Common sense, transparent
* Relevant to PH warning systems
But

* How to define ‘episode”?
- relative or absolute threshold
- duration
- composite variables

* Uses only selected part of data

* Most sophisticated analysis requires same
methods as for regression of all days of year

The approach used in episode analyses has two major advantages: its transparency and its
relevance to public health warning systems — it suggests the sort of impact that might be
expected of a similar heat wave in future.

However, it has several disadvantages: the difficulties in defining what a heat wave period
is, and the fact that it uses only part of the data and does not provide further evidence
about the broader relationship between temperature and mortality (or other health
endpoint) as alluded to in the previous slide.

A more detailed form of analysis is represented by time-series studies.
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Time-series regression
* Short-term temporal associations
* Daily/weekly

 Suitable for episodes or effects of local
fluctuations in meteorological parameters

* U- or V-shape of temperature-response
function

 Different lags

Time-series studies of health endpoints in relation to meteorological parameters typically
use data from across several years and they analyse the short-term associations at the daily
or weekly level.

Thus, they are usually a form of regression analysis in which the outcome is the daily count
of deaths (or other health endpoint), and the explanatory factors daily weather variables.
They are suitable for analysing the general relationship between e.g. temperature and
mortality, which can include quantification of the effect of specific episodes of heat, etc.

Results for studies of temperature-mortality relationships usually show U- of V-shaped
curves (as described earlier), with ‘thresholds’ for cold and heat effects. Such analysis are
normally adjusted for time-varying confounding factors, and they can take account of
time-lags.
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Lags
* Heat impacts short: 0-2 days
e Cold impacts long: 0-21 days

* Vary by cause-of-death
- CVD: prompt
- respiratory death: slow

* Should include terms for all relevant lags

One of the additional features is the need for and the ability to allow for time lags.

Thus can be done in the regression analysis simply by including terms to represent the

values of the meteorological variables for yesterday, the day before that, the day before
the day before yesterday and so on. For example, we might write, T[t-i] to indicate the
temperature on day t-i (i.e. a lag of i days).

Empirically it is found that heat effects are generally quite prompt, so if it is hot today,
people die to day or tomorrow, or perhaps the day after. But evidence of an effect of heat
lagged by more than a few days is very rare.

Cold effects, in contrast, can be delayed by up to several weeks, so that cold today may
continue to have an effect on mortality in two or three weeks time.

For cold effects in particular, the time lag appears somewhat different for different causes
of death. Cardiovascular deaths occur comparatively promptly, peaking within a few days,
while respiratory deaths continue to rise for around two weeks.

In any time-series regression analysis, is it good practice to include terms to capture all
time lags that may be relevant for a particular exposure and cause of death.
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Summary of time-series

 Provide evidence on short-term associations
of weather & health

* Robust design

* Repeated finding of direct heat + cold
effects

* Some uncertainties over PH significance

* Uncertainties in extrapolation to future
(No historical analogue of climate change)

In summary, time-series studies provide evidence about the general relationships between
weather parameters and health outcomes, based on short-term effects.

The fact that they effectively compare the population with itself day by day provides
considerable advantage in interpreting the effect of weather-heath relationships.

Such studies have found evidence of heat and cold effects in nearly all populations studies to
date.

There are, however, some uncertainties about the public health significance of this evidence
because it relates only to short-term effects (=exacerbation and acute effects predominantly on
the frail?), and because of the possibility of the harvesting phenomenon.

As later slides indicate, there are also considerable uncertainties in extrapolating the evidence
of time-series studies to the future, as their evidence is not directly about climate change or
even climate.
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Changes in geographical
distribution of disease

(1) BIOLOGICAL MODELS

* Use of (laboratory derived) biological
evidence

(2) STATISTICAL MODELS

* Analyses of disease prevalence or vector
abundance in relation to geographical
factors

A second category of studies relevant to questions of climate change and health are ones
relating to the geographical distribution of disease — for example, changes in malaria.

Often, the questions are about predicting future patterns of spread, and thus entail disease
modelling. In very broad terms, two different approaches are used for quantifying the risk
associated with particular climatic conditions.

The first uses data, obtained from laboratory studies, to quantify the biological behaviour
of the mosquito vector and the parasite under different temperature and/or other
meteorological conditions. From such data, it is possible to identify the type of conditions
that favour transmission of disease and to place some quantification on this. These are
often described as biological models, for obvious reasons.

A second approach uses observed data on disease and disease vectors from field stations
around the world and relates them to local climatic conditions. Using data from multiple
sites, it is possible to construct regression equations to explain the probability of disease
occurrence as a function of temperature and other climatic conditions. This is often
referred to as the statistical approach.
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Scrub typhus & temperature
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Geographic distribution of a specific disease usually represents the distribution of factors
that is related with the vector ecology. Health map of scrub typhus in Korea shows a good
correlation of disease report with the distribution of temperature, which reflect a condition

for the proliferation of vector mites.

Source: Figure on the left : Distribution of scrub typhus cases by county, 2007. Korea Centers for
Disease Control and Prevention. Available from http://www.cdc.go.kr/CDC/info/CdcKrinfo0403.
jsp?menulds=HOME00T-MNU1134-MNU1153-MNU0046&cid=3226

Figure on the right : Korea Meteorologic Agency
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‘Transmission potential’ for malaria
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On the top left is biting frequency of the mosquito, on the right the incubation period of
the parasite, and on the bottom left the probability of mosquito survival.

The survival of the vector and the frequency with which it bites both show some
temperature dependence. Similarly, the incubation period of the parasite can be
quantified.

Combining all three functions allows the calculation of a ‘transmission potential’ on the
bottom right, which provides a quantified measure of the relative potential for transmitting
malaria under specific temperature conditions.

On its own, this sort of approach can provide evidence about the possible change in
disease transmission if temperatures increase under climate change, but the actual effect
on the geographical distribution of disease depends on many factors other than the
climate/weather. Biological models alone therefore provide only a partial answer, and must
be interpreted in the light of other evidence about the determinants of disease, such as the
effect of socio-economic development.

(Source unknown)
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Estimated population at risk of dengue
fever: (A) 1990, (B) 2085

Statistical models are likewise limited if based only on evidence about climatic
associations, without taking into account data on other modifying factors and the complex
biology of the vector and disease.

Thus, maps such as this one, which use statistical evidence combined with climate
scenarios to derive estimates of the possible change in the distribution of disease, must be
interpreted as a guide only. The real picture is likely to be much more complicated and
influenced by a multitude of factors.

This is an area where ongoing research should help to provide improved, multi-factorial
models based on a combination of biological understanding and statistical evidence.

Source: Hales et al. Lancet (online) 6 August 2002. http: //image.thelancet.com/extras/O7art11175web.pdf
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Conclusions

* Most methods of ‘climate’ attribution based on
analysis of weather-health associations: episode
analysis, time-series, seasonality, inter-annual
variations

* Relevance to climate change limited by
uncertainties over multiple effect-modifiers -
changes in vulnerability of population & health

* Modelling intrinsic to assessment of likely future
burdens & the effect of adaptation options, but
entails many uncertainties

In conclusion, a variety of methods may be used to try to understand the influence of the
climate/weather on health. Most such studies focus on weather-health relationships, and
have only partial bearing on the effect of climate change for several reasons, including:

The fact that climate change may give rise to many forms of change additional to the
effects quantified in studies of short-term weather-health relationship.

The fact that many changes will occur over time in factors other than the climate itself,
and these changes are likely to have important influence on the vulnerability to weather
effects and hence on the burden of climate change-attributable disease.

Models of climate change impacts on health are intrinsic to the assessment of adaptation
and mitigation options, but they entail many uncertainties and their evidence should be
treated with caution.

Recommended further reading: 2007 IPCC report: The Physical Science Basis, pages 37 to
43 (T.S3.1.2and T.S 3.1.3; FAQ 6.2 page 114
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Modelling the
health impacts of
climate change
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Projecting the health impacts of climate change presents challenges different from
considering the future impacts of other risk factors. The “exposure” (in terms of changing
temperature and precipitation patterns) will change over time, with high uncertainty about
the rate and extent of impacts in a particular region. In addition, there will be significant
changes in the demographic structure of most populations, technologies in 2100 will differ
from those of today, and socioeconomic development may change the world as much as
from 1900 to today. Standard epidemiologic analyses are not designed to deal with these
complexities.
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Estimating future health impacts
of climate change

* Expertjudgment

* Simple extrapolation

¢ Mathematical/statistical modeling
— Bivariate

— Multivariate
— Fully integrated

The potential future health impacts of climate change can be estimated using:

Expert judgment that considers current health burdens, the driving forces for those
burdens, and trends that are likely to affect the health burdens over time. For example,
the warming associated with climate change will provide opportunities for more rapid
replication of many water- and foodborne pathogens. Rural areas in mountainous areas
without sustainable access to improved sanitation can be expected to experience an
increase in diarrheal diseases if no additional interventions are implemented.

Current trends can be extrapolated to future periods, assuming no major changes in those
trends due to climate change or socioeconomic development. For example, continued
increases in temperature could result in the mosquitoes that carry dengue fever, malaria,
and other vector-borne diseases to continue to expand their geographic range in
mountainous areas.

Models, based on biological properties of disease transmission dynamics or on statistical
associations between environmental variables and health outcomes, are being increasingly
used to gain insights into how climate change could affect future patterns of climate-
sensitive health outcomes. Models range from simple

(i.e. considering only one key variable that will change with climate change, such as
temperature extremes), to fully integrated models that incorporate all known processes of
significance.
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Mathematical/statistical models

 Simplified representation of a more complex,
dynamic relationship
— Reduce complexities & background noise to a

simpler mathematical representation

* Necessarily ‘wrong’ (incomplete, simplified),
but useful for:
— Insights into processes
— Indicative estimates of future impacts

— Enhancing communication to peers, public &
policy-makers

Models are simplified representations of complex, dynamic relationships. Models aim to
identify key processes for the association between climate change and health, to further
insights into how changing weather patterns could affect the geographic range, seasonal
length, and incidence of health outcomes. The goal of a “good” model is to provide
insights into possible future changes in health outcomes with enough confidence for
decision-makers to plan for possible interventions to avoid, prepare for, and effectively
respond to the health risks of climate change. For example, several models suggest that a
changing climate will provide an opportunity for various vector species to increase their
geographic range in mountainous areas in the coming decades. Public health institutions
and agencies can use that information to plan for where and when to alter current
surveillance programmes.
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Models

* Models are useful

— Particularly if the relationship is strong or involves a
clear threshold above which an outcome eventis
very likely

— Consistent framework for structuring scientific
knowledge

— Explore interactions & feedbacks

* Models do not predict
— Limited knowledge of all factors driving an outcome

— Policy-makers must understand that models
estimate changes in probability

— Models are difficult to validate

As noted in the slide, models provide consistent frameworks for exploring interactions and
feedbacks, but do not predict what will happen because of limited knowledge of all factors
that affect an outcome, including how those factors will change over temporal and spatial
scales.

The general circulation models that are used to project climate change rely on scenarios of
how many people there will be in the world, how wealthy they will be, and what kinds of
technology they will use.
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Future burdens: risk assessment

* To demonstrate the potential nature & size
of health burdens that may arise under
climate change

* To provide evidence on the measures
needed to protect human health

* To provide comparative evidence about the
possible effect (on health) of alternative
adaptation &/or mitigation policies

Whether based on studies of a temporal or geographical nature, there is often interest in
attempting to calculate future burdens of disease under climate change scenarios. There
are various reasons for doing this, including:

1. To demonstrate the potential nature and size of health burdens that may arise
under climate change as a background to policy development

2. To provide evidence on the measures needed to protect human health

3. To provide comparative evidence about the possible effect (on health) of
alternative adaptation and/or mitigation policies.

Indeed, the World Health Organization has undertaken an assessment of current climate
change burdens through the Comparative Risk Assessment initiative, and this may shortly
be extended to consider future climate change impacts.
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Future burdens: risk assessment

GHG emissions A
SCEeNarios defined by IPCC

GCM model:

Generates series of maps of
predicted future distribution of
climate variables

PdhE

Health impact model
Generates comparative estimates of the
regional impact of each climate
scenario on specific health outcomes

i

Conversion to GBD ‘currency’

to allow summation of the effects of different
health impacts

The basis of the future burdens approach is very simple in principle:

1. obtain scenario-based evidence about the future distribution of climate patterns
under assumptions of greenhouse gas emissions;

2. define relevant climate sensitive health endpoints that may be affected by such
change;

3. derive evidence on the strength of relevant exposure-response functions (e.g.
temperature-mortality); and

4. compute burdens of disease in terms of years of life lost (YLL), disability-adjusted
life years (DALYs) and premature mortality, by combination of (i) to (iii).
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Heat-related mortality (Delhi)
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Consider the graphs shown in this slide. The plot of relative risk of mortality vs.
temperature is based on quantitative evidence of the exposure-response function for

heat in the Delhi population. The attributable burden of heat death can be calculated

by multiplying the excess risk at each temperature by the frequency with which each
temperature occurs. If the current temperature distribution is shifted to the right under
climate change, the change in heat-attributable burden can be obtained by comparing the
burden calculations obtained from the new temperature distribution (dashed line) with
those obtained from the current temperature distribution (solid line).

This, in essence, is the process used to compare any burdens of diseases under different
scenarios of climate change.
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Scenarios

Coherent, internally consistent depictions of
pathways to possible futures based on assumptions
about economic, ecological, social, political &
technological development.

eScenarios include:

— Qualitative storylines that describe assumptions
about the initial state & the driving forces, events &
actions that lead to future conditions

— Models that quantify the storyline

— Outputs that explore possible future outcomes if
assumptions are changed

— Consideration of uncertainties

Scenarios have been developed for the Intergovernmental Panel on Climate Change
(IPCC) of pathways to future worlds. The definition of a scenario is provided, as well as the
components of a scenario. IPCC scenarios will be discussed on subsequent slides.
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Goals of scenarios

* To provide policy relevant analyses of
possible consequences of mitigation policies

* To better understand the potential impacts
of climate variability & change

* To facilitate the development &
implementation of effective & efficient
adaptation strategies, policies & measures
to reduce negative impacts

Scenarios have been used for the three goals listed. Much of the analysis with scenarios
has focused on the first bullet — understanding the possible consequences of mitigation
policies. There has been increasing use of scenarios to project the health impacts of
climate change, as summarized in the Human Health chapter of the IPCC 5th Assessment
Report. There has been limited use of scenarios to explore adaptation options, although
there is increasing interest in doing so.
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Representative concentration pathways
(RCP)
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2046-2065 2081-2100
RCP 2.6 1.0 (0.4-1.7) 1.0 (0.3-1.7)
RCP 4.5 1.4 (0.9-2) 1.8 (11-2.6)
RCP 6.0 1.3 (0.8-1.8) 2.2 (1.4-3.1)
RCP 8.5 2.0 (1.4-2.6) 3.7 (2.6-4.8)

IPCC adopted a new greenhouse gas concentration trajectories called RCP from its AR5
in 2013, which is based on the radiative forcing and replacing previous scenario, SRES
(Special Report on Emissions Scenarios). Four representative pathways; RCP2.6, RCP4.5,
RCP6.0, and RCP8.5; are named after a possible range of radiative forcing in the year
2100 relative to pre-industrial values.

RCP8.5: One high pathway for which radiative forcing reaches >8.5 W m-2 by 2100
and continues to rise for some amount of time (the corresponding ECP assuming constant
emissions after 2100 and constant concentrations after 2250);

RCP6.0 and RCP4.5: Two intermediate stabilization pathways in which radiative forcing is
stabilized at approximately 6 W m-2 and 4.5 W m-2 after 2100 (the corresponding ECPs
assuming constant concentrations after 2150);

RCP2.6: One pathway where radiative forcing peaks at approximately 3 W m-2 before
2100 and then declines (the corresponding ECP assuming constant emissions after 2100).

Source: IPCC 5th Assessment Report, 2013
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Projected deaths by cause, according to
national income level

3 Source: Friel et al. (2011)
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Health effects of climate change is not just predicted by climate factor only. In prediction
of the health effects in the future, it should be based on the basic determinants of health,
including socioeconomic status of the community. This figure shows a prediction of various
causes of deaths at present and in the future up to 2030, stratified by national income
level.

Source: Friel S, Bowen K, Campbell-Lendrum D, Frumkin H, McMichael AJ, Rasanathan K. Climate Change,
Noncommunicable Diseases, and Development: The Relationships and Common Policy Opportunities. Annu
Rev Public Health 2010;32: 133-147.
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Uncertainty in
analysis & modelling

Uncertainty is an important aspect of modelling that needs to be understood, so let’s look
at that briefly now.
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Relative importance of different
uncertainties & their evolution in time
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From the graph:

(b) Climate response uncertainty can appear to increase when a new process is discovered
to be relevant, but such increases reflect a quantification of previously unmeasured
uncertainty, or (c) can decrease with additional model improvements and observational
constraints. The given uncertainty range of 90% means that the temperature is estimated to
be in that range, with a probability of 90%

Source: IPCC AR5, Working Croup I p. 141
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Sources of uncertainty

* Full range of ‘not improbable’ futures captured?
* Model uncertainty
— Were appropriate models chosen?

— Are assumptions & associations likely to remain
constant over time?

— Rate, speed & regional extent of climate change

* Policy uncertainty
— Changes in economic development, technology, etc.
— How populations in different regions will respond

— Effectiveness of mitigation & adaptation strategies
& policies

As you can imagine, there is a wide range of uncertainties associated with these
scenarios, from whether the full range of possible futures was captured, to uncertainties
about assumed rate and extent of change in demographics, economic growth, etc., to
uncertainties about the consequences of current and future policy choices.
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Uncertainties

 EXTRAPOLATION
(going beyond the data)

* VARIATION
(in weather-health relationship -- largely unquantified)

 ADAPTATION

(we learn to live with a warmer world)

* MODIFICATION
(more things will change than just the climate)

It is important to keep in mind various cautions about the sort of calculations shown in the previous
slide. There are many reasons why the calculations may not give an accurate picture of the actual
future burdens. Among the key factors are the following:

1.

Extrapolation. Almost by definition, these calculations often have to extrapolate exposure-
response functions beyond the range of current exposures (temperatures, rainfall patterns
etc.), and it is difficult to know how risks may look under those extreme conditions.

There is often very great variation in the shape of exposure-response functions in different
populations which may arise for many reasons. Without better understanding of the reasons
for those variations, it is difficult to be confident how patterns may look in future under
climate change.

Adaptation. Populations will, of course, learn to adapt to climate change which may well
reduce the impacts that might otherwise be expected from current observation.

Effect modification. A whole variety of factors have the potential to influence vulnerability
to climate sensitive diseases. These include very broad factors such as levels of socio-
economic development, and more specific factors such as housing quality. As yet, we have
little quantification of the degree to which such factors modify the risks of climate-sensitive
diseases, and thus how important they may be in determining future burdens.

For these and other reasons, estimates of future burdens should be treated as broadly indicative
only. Remember also that current epidemiological studies mainly focus on short-term influences and
extrapolations based on them are unlikely to capture all forms of health effect relevant to climate

change.
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Changing
vulnerability to
climate change

To finish off Module 5, I'd like to briefly cover some of the changing sources of
vulnerability to climate change, and how these affect analysis and modelling.
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Changing vulnerability

e Changes in population
- Demographic structure (age)
- Prevalence of weather-sensitive disease

e Environmental modifiers

e Adaptive responses
- Physiological habituation (acclimatization)
- Behavioural change
- Structural adaptation
- PH interventions

Vulnerability to climate change is the propensity or predisposition to be adversely affected.
Vulnerability encompasses a variety of concepts including sensitivity or susceptibility to
harm and lack of capacity to cope and adapt. (IPCC. 2013. AR5).

The factors that influence vulnerability to climate change are multiple, and it is worth
remembering that over the long term there may be dramatic changes in some of these
factors, just as there may be in the climate itself.

The population may change (typically growing older, and often changing the prevalence
of climate-sensitive disease as the epidemiological patterns change — often towards more
chronic disease).

There may also be deliberate environmental changes, such as flood protection.

Then there are the various categories of adaptation, which may include: physiological
habituation (acclimatization — ‘getting used to” the new climatic conditions), behavioural
changes (learning to behave in ways that reduce risks of adverse effects), structural
adaptation (infrastructure and other changes to meet new conditions, e.g. wider use of air
conditioning in homes), and public health interventions, including ones specifically aimed
at protecting vulnerable members of the community through warning systems and direct
support/protection.

These various forms of adaptation may considerably modify the scale of impact for
particular climatic changes by comparisons with what might be expected on the basis of
simple extrapolation from current epidemiological evidence.
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Projected heat-related deaths in adults >65 due to
higher mean annual temperatures, Australia 2100
High GHG emissions : ::
Low GHG emissions +14 000
+6900
+11 900 Possible
+ 6300 synergistic
. . effect of
Estimated ((::(;Ti?tl:, Z()’ temperature &
deaths due to Independent effect of aging
very hot days effect of aging temperature + (especially at
in 2100 aging higher
temperatures
than previously
encountered)
+ 2100
+ 600
Independent
effect of
temperature
Deaths due to Baseline (current) no. of annual deaths related to heat = 1100
very hot days in
2000 Source: Woodruff et al. (2005)

Three examples of the use of scenarios are provided in this and the following slides.

Woodruff et al. used scenarios in their modeling of projected heat-related deaths in older
adults due to higher mean annual temperatures under low and higher greenhouse gas
emission scenarios. From a baseline of 1100 annual deaths related to heat, and considering
only the independent effect of temperature, very hot days in 2100 were projected to
increase the number of deaths by 600 under a scenario of lower greenhouse gas emissions
and by 2100 under a scenario of higher emissions. These projections held demographic
change constant.

The second bar shows the independent effect of an ageing population on projected
numbers of deaths (i.e. temperature was held constant). The increased number of deaths
projected for the higher emission scenario is due to a larger population.

The third bar shows the combined (additive) effect of temperature and aging.

The fourth bar speculates that if there are synergistic interactions between higher
temperatures and aging, that the number of deaths in 2100 may be higher than the
additive effects of temperature and aging.

Source: Woodruff et al. 2005. Climate change health impacts by 2100.
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Observed & simulated malaria distribution
for five malaria models

;\ Q@,ﬂw s
W
Source: Caminade et al. (2014) ii

__.’f, S

Observed (A and B) and simulated malaria distribution (three categories: risk-free in
white, unstable/epidemic in blue, and stable/endemic in red) for five malaria models

(C, D, E, F and Q). For the observation (A and B) all endemic subcategories (hypoendemic,
mesoendemic, hyperendemic, and holoendemic) have been included in the stable
category. The 1900s data (A) are based on ref. 38 (considers all plasmodium infections),
and the 2000s data (B) are based on ref. 14 (considers only P, falciparum infections).

For the simulations, unstable malaria is defined for a length of the transmission season
(LTS) ranging between 1 and 3 mo, and suitable is defined for LTS above 3 mo (based

on TRMMERAI control runs for the period 1999-2010; SI Appendix, Fig. S11 shows the
CRUTS3.1 control runs). The TRMMERAI runs are constrained to span 50°N-50°S owing to
the TRMM satellite data availability. For the UMEA malaria model only estimates of stable
malaria were available.

Source: Caminade et al. 2074. Impact of climate change on global malaria distribution. Proc Natl Acad Sci U
SA. 2014;111(9):3286-91. doi: 10.1073/pnas.1302089111.
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Learning from Module 4

* Observational studies are based on the time-
& space-specific relationship between health
effect & climate factor

» Time series studies & spatial studies are the
principal methods of analyzing climate-
relatedness of a specific health outcome

* Disease burden estimates model health
impacts

These were the key messages we covered in Module 4: (CLICK to animate each of the
three)

* Observational studies are based on the time- & space-specific relationship
between health effect & climate factor

e Time series studies & spatial studies are the principal methods of analyzing
climate-relatedness of a specific health outcome

* Disease burden estimates model health impacts
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Learning from Module 4

* Weather-health relationship analysis is a basic
step for predicting climate-related health
effects, but it does not necessarily represent
the climate effect on health

* 