Cotonou, Benin

therefore, exert considerable influence on
the number of malaria cases, especially when
higher temperatures are maintained over
long periods.

Other factors such as the length of the
wet season or rates of evapotranspiration
could also be important. Models predicting
changes to the length of the wet season vary.
Some suggest the dry season will increase
from six to seven months in length each year,
whereas others suggest it could decrease to
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five months each year with the wet season in-
creasinginlength.Inaddition,atemperature
increase of one degree Celsius could increase
evapotranspiration rates from six to eight
per cent. Higher temperature increases will
increase evapotranspiration still further.
Conditions favourable for the spread of
mosquitoes are increasing, and combined
with increasing population numbers, this is
likely to lead to continuing increases in cases
of malaria unless public awareness increases

and living conditions improve. Illiteracy is a
key problem in this context.

Scenarios for climate change health
impacts in Cotonou

Cotonou’s population is estimated to reach
1.2 million by 2025. Much could happen in
this time. The worst-case scenario sees bad
management and corruption leading to the
failure of strategies implemented to tackle
epidemics. There could be an increase in suit-
able sites for mosquito larva in areas prone
to flooding and child morbidity rates could
increase.Inadequate provision of health cen-
tres, poor hygiene, poor sanitation system
provision and privatisation of medical serv-
ices could all help increase the prevalence
of malaria.

Amore optimisticscenariois that the strat-
egies used to fight or prevent epidemics are
more successful. Activities planned under the
environment ministry and city officials prove
effective. Mosquito larva breeding sites are
controlled, swamps are eradicated and fewer
chemicals are needed to control mosquito
populations. Impregnated mosquito nets are
commonly used and treatment costs fall. As
a result, malaria infection rates are reduced
and child morbidity rates fall.

Measures to prevent or reduce
malaria

Although mosquito nets are an extremely
efficient way to prevent mosquito bites, they
are not commonly used. Many parents can-



not afford to buy mosquito nets for all their
children, so children share nets and thus
find themselves lying with their skin up
against the nets and, therefore, exposed to
mosquito bites. Many children in Cotonou’s
poorest areas just sleep on mats without
nets, and where nets are used they are of-
ten badly maintained and perforated so no
longer offer protection against mosquitoes.
Acquiring nets is costly, though mothers
with children under five years old are helped
in this regard.

Self-medication is commonly used to fight
malaria but it isn’t very efficient because it
tends to treat symptoms rather than help
with a cure. Many people take pills imported
from Nigeria, which are often stored and
handled in bad conditions. Removing sani-
tation structures can help, as can using sani-
tation structures in homes or nearby when
malaria risks increase.

Many other health issues can aggravate
malaria, including anaemia, severe respi-
ratory infections, diarrhoeal diseases, skin
infections and malnutrition. Environmental
factors, such as how waste is managed, are
also important. This includes the manage-
ment of solid waste, biomedical waste and
sewage in addition to drainage systems for
rainwater. Cotonou produces nearly 400
tons of waste a day, some of which fills up
swampy areas which can then be built on,
but 61 per cent of which is badly buried or
incinerated.

Suggestions

The long-term consequences of malaria will
be greater if no adequate prevention meas-
ures are taken to limit malaria risks. Better
awareness amongst national actors on the
links between climate change and human
health is necessary.

National authorities in charge of the public
health system must plan ahead, taking knowl-
edgeoftraditionalmedicineintoaccountand
following up on existing epidemiological and
meteorological data in order to plan better.
The district authorities of Cotonou and civil
society must put extra effort into waste elimi-
nationand cleaning the environment of those
most vulnerable to malaria. This includes
improving management of rainwater and
other waste and waste water. Environmental
education needs to get better and the use of
mosquito nets impregnated with insecticides
must be promoted throughout the year. The
capacity of non-government organizations
working on climate change adaptation and
development issues needs building. Adapta-
tion projects to reduce social vulnerability to
climate variability and climate change must
be implemented.

Research capacity and the supply of equip-
ment needs improving, including research
capacity on traditional medicines. Research-
ers must work to improve and share their
understanding of climate change impacts
on malaria and other diseases, and adap-
tation measures appropriate for the Benin
context. |
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12th European Forum on Urban
Forestry

Arnhem, The Netherlands:
27-05-2009 to 30-05-2009

This year’s working theme for the fo-
rum is “Working together for green
city values”. Aimed at providing a ven-
ue for dialogue and networking be-
tween urban forestry professionals,
scientists and policy makers.The Fo-
rum is associated with the Interna-
tional Union of Forest Research Or-
ganizations (IUFRO) as well as
various other European and Nordic
networks for urban forestry.

Details: European Forum Organizer,
IUFRO Headquarters, Mariabrunn
(BFW), Hauptstrasse 7, A-1140 Vienna,
Austria.

Fax: +43-1-8770151

Email: info@efuf.org

Web: www.efuf.org

ICLEI World Congress 2009
Edmonton, Canada:

14-06-2009 to 18-06-2009

Working theme for the ICLEI-Local
Governments for Sustainability con-
gress is “Connecting Leaders - Ad-
vancing Local Action for Sustainabili-
ty”. Aims to facilitate exchange and
promote capacity building among lo-
cal governments and other stakehold-
ers who play leading roles in the path
towards sustainability. Will include
keynote presentations, reports, de-
bates, workshops, networking events,
site visits and an exhibition.

Details: Conference Organizer, ICLEI
International Training Centre, Leopol-
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dring 3, 79098 Freiburg, Germany.
Fax: +49-761-3689229

Email: world.congress@iclei.org
Web: www.iclei.org/worldcongress

2009 International Energy Work-
shop

Venice, Italy:

17-06-2009 to 19-06-2009

Organized with the International
Center for Climate Governance and
the Euro-Mediterranean Centre for
Climate Change. The workshop will
provide a venue for researchers, ana-
lysts and practitioners to network and
compare energy projections and ana-
lyse the interrelationship between cli-
mate change and energy.

Details: Angela Marigo, Fondazione Eni
Enrico Mattei, Palazzo Querini Stampa-
lia, Castello 5252, 1-30122 Venice, Italy.
Fax: +39-41-2711461

Email: angela.marigo@feem.it

Web: www.iccgov.orgliew2009

8th World Wind Energy Conference
& Exhibition

Jeju Island, South Korea:
23-06-2009 to 25-06-2009

Working title of the conference is
“Wind Power for Islands - Offshore
and Onshore”. South Korea is one of
the founding members of the newly
formed International Renewable Ener-
gy Agency (IRENA). Conference will
take place on Jeju Island which holds
South Korea's first wind farm. Partici-
pants will discuss all issues related to
development, grid integration and
mechanisms for wind farm energy.

Details: WWEC2009 Conference Or-
ganizer, WWEA Head Office, Charles
de Gaulle Str 5, 563113 Bonn, Germany.
Fax: +49-228-3694084

Email: secretariat@wwindea.org
Web: papers@2009wwec.com

2009 ACEEE Summer Study on
Energy Efficiency in Industry

New York, USA:

28-07-2009 to 31-07-2009

Working theme of the 2009 study
course is “Timing is Everything: Mov-
ing Investment Decisions to Energy-
Efficient Solutions”. Main panel areas
of work will include: investing in ener-
gy-saving technologies; energy effi-
ciency as a co-benefit; selling energy
efficiency in your organization; energy
efficiency: investing in a time of un-
certainty; and, regulatory aspects and
incentives to energy-efficient invest-
ments.

Details: Rebecca Lunetta, ACEEE Sum-
mer Study Office, PO Box 7588, Newark,
DE 19714-7588, USA.

Fax: +1-302-2923965

Email: rlunetta@verizon.net

Web:

www.aceee.org

10th International Congress of
Ecology

Brisbane, Australia:

16-08-2009 to 21-08-2009

Co-hosted by the Ecological Society
of Australia and the New Zealand Ec-
ological Society. Theme is “Ecology in
a Changing Climate: Two Hemi-
spheres - One Globe”. Ecological re-

search and its implementation for
managing environmental systems and
the successes thereof will be main is-
sues for discussion and dialogue.
Details: INTECOL2009 Congress Man-
agers, c/- Tour Hosts Pty Ltd, GPO Box
128, Sydney, NSW 2001, Australia.

Fax: +61-2-92675443

Email: intecol 10@tourhosts.com.au
Web: www.intecol10.org

SER International 2009 World Con-
ference on Ecological Restoration
Perth, Australia:

23-08-2009 to 27-08-2009

The 19th in a series of conferences or-
ganized by the Society for Ecological
Restoration (SER). More information
is available in pdf form via the SER
website.

Details: Society for Ecological Resto-
ration International, 285 W 18th Street,
Suite 1, Tucson, Arizona 85701, USA.
Fax: +1-270-6265485

Email: seri2009@bgpa.wa.gov.au

Web: www.ser.orglevents.
asp?EventID=219

5th Australia-New Zealand Cli-
mate Change & Business Confer-
ence

Melbourne, Australia:

24-08-2009 to 26-08-2009
Co-organized by the Climate Change
and Business Centre and Point Car-
bon. Conference will include an expo
of climate change and carbon market
service providers offering the oppor-
tunity for delegates to obtain specific
information on how to implement a re-



sponse to climate change.

Details: Conference Organizer, Climate
Change & Business Centre, PO Box
375, Collaroy, NSW 2097, Australia.
Email:

secretariat@ climateandbusiness.com
Web: www.climateandbusiness.com

World Climate Conference-3 2009
Geneva, Switzerland:

31-08-2009 to 04-09-2009

Working theme of the conference is
“Climate prediction for decision mak-
ing: focusing on seasonal to interan-
nual time-scales, taking into account
multi-decadal prediction”.

Details: WMO, Conference Organizer,
Case Postale 2300, CH-1211 Geneva,
Switzerland.

Fax: +41-22-7308181

Email: info@wmo.ch

Web: www.wmo.ch[pages/
world_climate_conferencelindex_en.
html

Water Utilities & Law: Current
Trends & Development

Dundee, UK:

03-09-2009 04-09-2009

Conference is organized by, and will
be held at, the UNESCO Centre at the
University of Dundee. Intends to pro-
vide a forum in which to address the
role of law in promoting appropriate
policies, structural design and regula-
tory solutions in order to meet the Mil-
lennium Development Goals target of
reducing the proportion of people
without access to sustainable, safe
drinking water by half.

Details: Michael HantkeDomas, Centre
for Water Law, Policy and Science, Pe-
ters Building, Unikversity of Dundee,
DD1 4HN, Scotland, UK.

Fax: +44-1382-388671

Email: water@dundee.ac.uk

Web: www.dundee.ac.uk|water[news|
waterutilities.php

11th Annual BIOECON Conference
Venice, Italy:

21-09-2009 to 22-09-2009

Working theme of this year’s Biodiver-
sity and Economics for Conservation
(BIOECON) conference is “Economic
instruments to enhance the conserva-
tion and sustainable use of biodiversi-
ty”. Papers will cover such issues as
assessment of the efficiency of biodi-
versity conservation instruments, the
development of new, incentive-com-
patible instruments, applications of
economic instruments and assessing
socio-economic benefits.

Details: Conference Organizer, Fon-
dazione Eni Enrico Mattei (FEEM), Pal-
azzo Querini Stampalia, Castello 5252,
1-30122, Italy.

Fax: 39-41-2711461

Email: infofeem@feem.it

Web: www.bioecon.ucl.ac.uk

taken the day after the workshops is
also planned. Intended to provide a
platform for exchanging knowledge,
ideas and experiences regarding wind
energy and in-depth discussions and
brainstorming. Representatives from
companies and research institutes
will give presentations.

Details: Workshop Organizer, Energy-
nautics GmbH, Muhlstrasse 51, 632225
Langen, Germany.

Email: info@energynautics.com

Web: www.windintegrationworkshop.
org

X111 World Forestry Congress 2009
Buenos Aires, Argentina:
18-10-2009 to 25-10-2009
Co-organized by the Food and Agri-
culture Organization and held every
six years. Congress intent is to pro-
vide a forum whereby collective
knowledge and experience can give
guidance to the formulation and im-
plementation of environmentally
friendly forest policies.

Details: 2009 World Forestry Congress
Organizer, Paseo Colon 982, Anexo Jar-
din, C1063ACV Buenos Aires, Argentina.
Email: info@cfm2009.org

Web: www.wfc2009.org

8th International Workshop on
Large-Scale Integration of Wind
Power into Power Systems
Bremen, Germany:
14-10-2009-15-10-2009

Conference will include a workshop
onTransmission Networks for Off-
shore Wind Farms. A field trip to be

East Asian Seas Congress 2009
Manila, Philippines:

23-11-2009 to 27-11-2009

Working theme of the Congress is
“Partnerships at Work: Local Imple-
mentation and Good Practices”. Aims
to provide a venue to debate issues
and highlight good practices and les-

sons learned in coastal and ocean
seas management which will include
the impacts of climate change
amongst other issues.

Details: EAS Congress 2009 Secretari-
at, PEMISEA Resource Facility, DENR
Compound, Visayas Ave, Diliman,
Quezon City, Philippines.

Fax: +63-2-9269712

Email: congress@pemsea.org

Web: www.pemsea.orgleascongress

15th Conference of the Parties to
the UNFCCC & the 5th Meeting of
the Parties to the Kyoto Protocol
Copenhagen, Denmark:

07-12-2009 to 18-12-2009

Overarching goal is to agree post-
Kyoto climate treaty framework. Meet-
ings will coincide with the 31st meet-
ings of the treaty’s subsidiary bodies

- the Subsidiary Body for Implementa-
tion and the Subsidiary Body for Sci-
entific and Technological Advice.
Details: UNFCCC Secretariat COP15/
MOP5, PO Box 260124, D-53153 Bonn,
Germany.

Fax: +49-228-8151999.

Email: secretariat@unfccc.int

Web: www.unfccc.int|meetingsfunfccc_
calendar|items|2655.php?year=2009
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Climate and health in Bhutan

Dago Tschering and Gyambo Sithey identify the main areas in which Bhutan

is at risk from adverse climate change effects on health

he Kingdom of Bhutan is sandwiched
between the world’s most populous
countries, India and China. The
terrain is among the most rugged
and mountainous in the world. The
Himalayas form a formidable natu-
ral boundary in the north and the
plains of India border the southern part of
the country.

Bhutan’s climate is influenced mainly by
the monsoon, which blows in from the Bay
of Bengal, local topography and the variation
in elevation as one moves from south to the
north. In general, Bhutan has three distinct
climatic zones: the southern foothills, the in-
ner Himalayas, and higher Himalayas. While
southern Bhutan is generally hot and humid,
the central inner Himalayas have a cool cli-
mate. The inner Himalayan Mountains in the
northern borders of the country experience
severe alpine climate conditions and are un-
der perpetual snow.
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Modern medical care in Bhutan began in
the early 1960s. Since then the Royal Gov-
ernment has been providing free healthcare
services and it has been the national health
policy to provide an integrated, equitable,
cost-effective and well-balanced health serv-
ices to all Bhutanese. Following the World
Health Organization’s Alma-Ata Declaration

MAIN POINTS

® The authors iden-
tify the main impacts
of climate change on
the health of the pop-
ulation of Bhutan.

® Higher morbidity
and mortality from
extreme weather and
climate events and an
expansion of vector-
borne and water-re-
lated diseases are ex-
pected.

® They consider
that the health sec-
tor's primary role lies
in emergency prepar-
edness for damage
control and that the
health sector’s par-
ticipation in all areas
identified as vulnera-
ble to the adverse ef-
fects of climate
change must be rec-
ognized.

on primaryhealthcare, the Royal Government
chose to use primary healthcare as its core
thrust to reach the rural population scat-
tered over the rugged mountainous terrain
of Bhutan. Bhutan has, therefore, committed
itselfto theideals of ‘Health For All'. Currently,
there are 1.8 doctors per 10,000 people and 14
hospital beds per 10,000 people.

Bhutan’s resident population is 634,982
with 69.1 per cent of the population still re-
siding in rural areas. The Total Fertility Rate
has reduced from 5.6 in 1994 to 2.6 in 2005.
The rate of growth (the difference between
the number of births and deaths in a popula-
tion) is 1.3 per 1000 population, compared to
3.1in 1994. The infant mortality rate has been
reduced to 40 per 1000 live birth from 70.7 per
1000 live births in 1994.

Access to safe drinking water in the com-
munity is an important parameter as there is a
high association between safe drinking water,
hygiene, sanitation and morbidity. Currently,



A mountainous region in Bhutan

84 per cent of households drink from piped
water either within the house (22.7per cent) or
fromoutside the house (61.5 percent).Interms
of sanitation, only 10 per cent of the houses
do not have toilet facilities; go per cent have
either an independent flush toilet or pit.
Acute respiratory infection and diarrhoeal
diseases lead in the ten most common dis-
eases in the country. Following these, skin
infection, viral and/or bacterial intestinal in-
fections, gastritis and peptic ulcer, conjuncti-
vitis, malaria and otherinfectious diseases are
most prevalent. Acute respiratory infection
alone contributes to an average 20-25 per
cent of the morbidity cases, followed by diar-
rhoeal diseases contributing to another 10-15
per cent of the morbidity cases. The top three
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diseases alone contribute to 40-50 per cent of
the overall morbidity cases in Bhutan.

Mortality data for Bhutan are still very lim-
ited. Although routine collection of annual
vital statistics has been a regular activity of
health centres, data quality and coverage re-
mains highly questionable due to various
reasons like under-reporting. The accuracy of
the diagnosis of a disease for the underlying
cause of deaths is another weak area in the
mortality data. Cardiovascular disease, cir-
rhosis of liver and accidental injuries are the
most common causes of mortality. Malignan-
cyisanotheremerging cause of death, though
the incidence of communicable diseases like
acute respiratory infection, diarrhoeal/dys-
entery and tuberculosis remains high.

Climate change health impacts

Changes in world climate would impact
human health. While some health impacts
would be beneficial, most of the impacts
will probably be adverse. In Bhutan, there
are three major areas of concern.

First, there would be higher morbidity
and mortality from extreme weather and
climate events. Four types of floods are
common in tropical Asia: riverine floods,
flash floods, glacial lake outburst floods
and breached landslide-dam floods. Flash
floods are common in the foothills, moun-
tain borderlands and steep coastal catch-
ments.

Second, there could be an expansion of
vector-borne diseases. Many vector-borne
diseases are sensitive to ambient tempera-
ture and precipitation. Even small changes
in temperature and precipitation, orin veg-
etation, host populations or water avail-
ability, may increase or decrease the distri-
bution and abundance of vectors, especially
at the margins of their distribution, thus
potentially changing their range.

Finally, there would be an increase in wa-
ter-related diseases. As noted earlier, diar-
rhoeal diseases are one of the major causes
of morbidity and mortality in a developing
country such as Bhutan.

Current public health concerns

Dengue, encephalitis, airborne environ-
mental pollutants/asthma, diarrhoeal dis-
eases (cholera) and malaria are all sensitive
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to climate change and are of particular
public health concern in Bhutan today.

In Bhutan, dengue fever was first diag-
nosed and reported in July 2004 when an
alarming number of people reported to
Phuntsholing hospital with fever and rashes.
Although the mosquito vectors Aedes aegypti
and Aedes albopictus were known to exist in
the southern regions, this was the first time
that the disease was suspected and investi-
gated.

Assignificant number of encephalitis cases
have been reported from various hospitals
around the country. The majority of them
are caused by viruses and it is suspected
that Japanese Encephalitis might be one of
significant ones. Frequent outbreaks occur
in neighbouring states of India.

Anecdotal data from medical doctors’ in-
dicate an increased number of asthmatic
cases every year. It is suspected that changes
in the environment due to rapid urbaniza-
tion and climatic changes could be relevant
factors.

Diarrhoeal disease continues to be a major
problem affecting the survival of the chil-
dren in this country and remains one of the
top causes of morbidity. Finally, malaria is
the second most fatal communicable disease
in Bhutan and has been claiming about 18
lives (average) annually since 1995. Although
there has been a significant reduction in the
malaria case load, the case fatality ratio is
still high.
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Priorities for action

We consider that, as far as adverse climate
change is concerned, the health sector’s pri-
mary role lies in emergency preparedness for
damage control.In thisrespect,itisimperative
to recognize the health sector’s participation
in all areas identified as vulnerable to the
adverse effects of climate change. In this re-
gard, we recommend revisiting the Bhutan
National Adaptation Programme of Action
in the context of health. Currently, the health
area is confined to emergency medicine and
this needs to be extended to cover health
information and management for climate-
sensitive infectious diseases.

There is a need to sensitize and become
aware of the effects of climate change on hu-
man health among stakeholders. It would be
beneficial to integrate meteorological data
into the Health Information Management
System for statistical analysis in respect to cli-
mate/seasonal diseases and gear towards de-
veloping an earlywarning system for probable
outbreaks. Installation of weather stations
in all of Bhutan’s malaria-endemic districts
would ensure accurate meteorological data.

It is also necessary to develop guidelines
and indicators for assessing morbidity, mor-
tality and other health information (hy-
giene, sanitation, mental state and so on)
of the population suffering from natural
calamities. These key health statistics are
required forimmediate intervention as well
asforsurveillance and evaluation of affected
communities. |
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national studies on climate change and hu-
man health.
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Foundations of sand

alaria is responsible for over one
million deaths a year worldwide,
according to the World Health Or-
ganization (WHO). Sub-Saharan
Africa is worst-affected. The Joint
UN Programme on HIV/AIDS and
the WHO estimate that 33 million
people were living with HIV at

the end of 2007. During that THEFINALWORD

Mick Kelly consi-
ders the challenge
of reconciling cur-
rent health priorities
with the demands
of meeting the long-
term threat of cli-
mate change

year, around two million peo-
ple died of AIDS. Two thirds
of HIV infections are in sub-
Saharan Africa.

The Intergovernmental Pan-
el on Climate Change (IPCC)
has concluded that anthro-
pogenic climate change is
currently contributing to the

diverting resources away from what are, in
the here and now, more pressing concerns
for much of the world’s population, such as
malaria and HIV/AIDS.

Two suggestions emerge from the discus-
sion in this special issue of Tiempo.

First, as the IPCC has also pointed out,
there is a lack - a lamentable
lack - of basic data regard-
ing human health in the de-
veloping world. In a desert of
hard information, efforts to
improve the present-day situ-
ation rest on foundations of
sand and there can be little
hope of developing an effec-
tive long-term response to glo-
bal warming.

global burden of disease and
premature deaths. At this early stage, the
IPCC considers that “the effects are small
but are projected to progressively increase
in all countries and regions.”

The challenge for politicians and plan-
ners is to identify measures that can ease
the climate threat to future health without

Second, there is a need for
greater integration and coordination. Ex-
amples abound at all levels. Climate data
should be held alongside health statistics
inmedical databanks. Health concerns have
to be an integral part of all climate impact
studies, not treated as a separate issue. The
climate treaty secretariat must intensify its

Visit www.tiempocyberclimate.org/newswatch/ for the latest news and debate

efforts in reaching out to other parts of the
UN system, those responsible for health is-
sues in this instance.

Our success or failure in improving hu-
man health over coming years will deter-
mine the outcome of our efforts to adapt
to the changing environment. A weakened
population will be less able to adapt to
climate stress.

Yet it’s sad but true - malaria and HIV/
AIDS don’t capture the media headlines,
nor the attention of politicians and even
the scientific community, as does the latest
apocalyptic tale of climate woe. Perhaps
if they did, we’d be a good step further in
responding effectively to both of these criti-
cal issues.

Mick Kelly is aTiempo editor.
" Email: mick.tiempo@gmail.com






