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EXECUTIVE SUMMARY 

The impacts of climate change on human health are predicted to be unfavourable, 
varied, and disproportionately affect the most vulnerable population groups who are most 
exposed and least able to adapt. Likely impacts in many countries include those associated 
with extreme weather events and natural disasters, lack of sufficient quantities and quality of 
fresh water, impacts of compromised food security, and increased incidence of communicable 
diseases including vectorborne diseases (VBDs). 

VBDs such as malaria, dengue, tick-borne diseases and plague are particularly 
susceptible for a number of reasons: the geographical distribution and behaviour of vectors 
and their hosts are intimately associated with environmental determinants, and transmission 
dynamics tend to favour warmer, wetter environments. Human responses to climate change, 
such as increased urbanization following farming failures and storage of water for household 
use, may also place populations at risk of VBDs.  

Addressing these risks, Member States of the WHO Western Pacific Region have 
endorsed resolutions and developed national adaptation programmes of action and other 
climate change vulnerability analyses and plans to address and respond to climate change and 
health threats. The Republic of Korea has committed to a strategy of 'Green Growth' and, 
recognizing regional commitments and risks through their East Asia Partnership, funded a 
one-year project titled: Strengthen control of vectorborne diseases to lessen the impact of 
climate change in the Western Pacific Region with focus on Cambodia, Mongolia and Papua 
New Guinea. The one-year project, extended to 18 months, had the objective to build capacity 
in countries and at regional level to minimize consequences of VBDs to populations in areas 
that are prone to climate change. IT included six outputs: 

1. Increased awareness and involvement of communities and stakeholders within and 
beyond the health sector in actions to minimize VBD consequences due to climate 
change; 

2. Strengthened surveillance for vector borne infections and climate change and 
capacity for rapid response to VBD outbreaks; 

3. Strengthened capacity for vector control; 

4. Strengthened capacity for effective diagnosis and treatment of VBDs; 

5. Strategic information on knowledge gaps generated and utilized to better respond 
to climate change-induced VBDs; 

6. Strengthened country programmes and effective and efficient project management. 

Launched with inception meetings in each project country, vulnerability analyses were 
conducted to identify areas, populations and VBDs at greatest risk of expansion and 
appropriate public health measures to combat them. In summary, countries selected the 
following activities and project sites: 



 

Country Identified vulnerabilities 
Cambodia Expansion of dengue and other arboviruses into more rural areas; 

Changes in malaria ecology and epidemiology in the context of land use 
changes in western Cambodia 

Mongolia Increased incidence of tick-borne diseases and plague in high incidence 
focal areas of Selenge and Gobi-Altai province and expansion to other 
areas  
Emergence of new VBDs, including those transmitted by mosquitoes  

Papua New 
Guinea 

Highland areas at risk of increased malaria transmission at higher altitudes 
Other VBDs including dengue, other arboviruses and lymphatic filariasis 
in highland areas 

 

Implementation began in 2011 and received strong political and institutional support in 
each country. As climate change is a highly intersectoral issue, implementation at the country 
level was overseen by intersectoral technical working groups including health, environmental, 
meteorological, agricultural, veterinary and other sectors, as indicated in figure 1, below. 

Minister of Health
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Typical project organization, management and implementation structure. There were 
slight variations between countries. 

The project was managed by WHO in countries and at the regional level, with technical 
inputs from WHO headquarters as needed. The project was directly managed by WHO's 
Malaria and other Vectorborne and Parasitic diseases (MVP) unit, but with very close 
collaboration with the Environmental Health (ENH) and Emerging Disease Surveillance and 
Response (ESR) units. Inputs from Korean and other international consultants ensured best 
practices were adhered to. 

This was a first activity in climate change and health adaptation with respect to VBDs 
in these countries, and one of the first climate change and health adaptation projects in the 
region. The emphasis of the project was therefore on ascertaining baselines; building 
resilience within health systems; and strengthening capacities. Key achievements included: 

� Intersectoral technical working groups were convened and functioning in each country 
and the project was implemented as planned in most cases. Overall, 74% of project 
activities were conducted on time and adequately; 



� Awareness of the impacts of climate change on vectorborne diseases and methods for 
adapting to these risks was raised considerably. In Cambodia and Mongolia, 69% and 
90.5% of survey participants, respectively, were aware; 

� Surveillance systems were strengthened in each country including through provision of 
training, procurement of necessary supplies, concurrent collection of climate and 
epidemiological data and establishment of vector surveillance. These are the first steps 
in development of climate-based disease outbreak early warning systems; 

� Diagnostic and case management capacity – essential for lowering VBD mortality – 
were strengthened through specific training workshops, provision of essential tools and 
equipment and support for staff operating in vulnerable target areas; 

� Research was successfully conducted, leading to greater understanding of the climatic 
determinants of VBD epidemiology and likely impacts of climate change, and 
identifying areas for future research. The results will be published. 

Mid-term and end-of project reviews were conducted and, during the end-of-project 
meeting, June 26 – 28 in Phnom Penh, Cambodia, conclusions, project limitations and 
recommendations for future implementation were summarized: 

Conclusions 

� While it is difficult to attribute what proportion of changes in VBDs is due to climate 
change, it is undeniable there will be changes that are likely to have negative impacts 
on health of affected communities. Changes are likely to be heterogeneous; 

� This Project demonstrated a cross-programme and intersectoral approach that was 
successfully implemented on the ground in each of three countries vulnerable to the 
impacts of climate change; 

� Political and sectoral enthusiasm was reflected in a willingness to implement and most 
project outputs were realized; 

� The project approach on climate change and VBDs was original and comprehensive, in 
terms of political commitment, institutional involvement, research elements, and with a 
strong capacity building element to address future threats. The Project makes climate 
change interventions tangible, relevant and realistic; 

� The Project is a model case for future development cooperation and a pathfinder for 
future climate change work, particularly in terms of adaptation. 

 
Project limitations and challenges  

� The project duration was too short to demonstrate considerable outcome-level changes. 
However the planned outputs were realized. Due to the nature of climate change 
impacts, a medium- and long-term approach is required; 

� The intersectoral project set up and leadership has taken time to mature in some 
instances, and administrative agreements were time-consuming; 

� Due to the novel nature of climate change and health adaptation, there are some 
capacity limitations and new ground is being forged. Particularly with regards to 
research, awareness and monitoring and evaluation of climate change interventions, 
these are new areas. 

 

 

 



Recommendations for future implementation 

� The momentum gained with climate change and VBDs should be continued, scaled up 
and expanded geographically and in terms of disease spectrum, giving consideration to 
including other diseases such as those that are waterborne; 

� Climate change and VBDs should be incorporated in national climate change plans and 
implemented through an intersectoral approach; 

� Relevant partners should further explore partnerships to support Member States for 
climate change-VBD adaptation activities at country and regional level; 

� WHO and development partners should work to strengthen capacity of the health sector 
and support other sectors and stakeholders in climate change and VBDs. Integration 
with infrastructure, migration and other factors influencing VBD transmission should 
be considered; 

� The networks established in the Project should be expanded, strengthened and used as a 
platform for information exchange. WHO should maintain and expand a pool of experts 
on climate change and VBDs; 

� This Project should mark the beginning of further climate change and VBD activities 
for countries in the Region. Intensive proposal-writing and fund-raising activities 
should take place in the immediate future. 



Country Case Study: Cambodian Vectorborne Disease Cases Expanding 

Cambodia is one of the most vulnerable countries in South-East Asia to the effects of 
climate change, and has limited adaptive capacity to respond. The country experiences 
seasonal dengue outbreaks, with most cases reported in the summer rainy season. Dengue is 
historically an urban disease, transmitted by Aedes mosquitoes, but more and more cases are 
being reported in rural locations. In recent years, every province has been affected. Climate 
change and the indirect human responses to it, such as the increased storage of water near 
households in which mosquito vectors can breed, has been identified in vulnerability analyses 
as risks that may be contributing to this expansion. 

A Korean International Cooperation Agency (KOICA)-funded project has addressed 
these risks through support of a targeted climate change and vectorborne diseases health 
adaption project in vulnerable areas. Disease surveillance systems have been strengthened and 
the project supported repeated vector mosquito surveys to determine their seasonal and 
geographical distributions of vector species. Additionally, community-based activities raised 
awareness in vulnerable population groups and research was conducted into the causes of 
disease, including a review of historical records. With the help of experts, this project has 
initiated climate change and health adaptation activities in Cambodia in a tangible, practical 
and relevant form. 

As a result, health workers and the population in vulnerable communities are aware of 
climate change and vectorborne disease risks and response strategies. These have been 
incorporated into national policies and frameworks for action. Climate data are being included 
into surveillance systems to monitor trends and identify determinants of disease. An historical 
analysis – the first step in establishment of a climate-based early warning system – has been 
conducted.  

Most importantly, populations and health staff in areas deemed most vulnerable have 
been provided with information and resources to protect their communities and themselves 
from the risk of vectorborne disease infections and outbreaks. 

Photo: Once considered an urban disease, dengue is now spreading to rural locations in 
Cambodia. 

 

 
 

 

 



Country Case Study: Climate Change Threatens Mongolian Nomads 

About 40% of Mongolians continue to practice a nomadic lifestyle, and in the warmer 
summer months many travel to fertile areas suitable for grazing and where wild fruits and 
vegetables can be found. However, living in these areas, in proximity with wild-mammal 
hosts of ectoparasite ticks and fleas, places these populations at risk of flea-borne disease 
(plague) and tick-borne diseases (TBDs), including tick-borne encephalitis, Lyme disease, 
rickettsioses, anaplasmosis and Q fever. The life-cycle and behaviour of ticks, fleas and their 
hosts are dependent on climatic factors such as humidity, temperature and rainfall. Climate 
change has been implicated in increasing the incidence and geographical range of TBDs in 
some countries and may be affecting their range, distribution and incidence in Mongolia. 

To mitigate these risks, a Korean International Cooperation Agency (KOICA)-funded 
project has supported case finding in nomadic populations and has helped expand community 
education to local and mobile populations in high-risk project areas. Health staff visit 
nomadic populations, provide education about preventive measures, including vaccination, 
and investigate possible cases. In addition, vector surveys, enhanced surveillance activities 
and climatic monitoring have been conducted to understand factors associated with disease 
transmission. 

As a result, local and migrant populations are better-informed about risks and 
protective behaviour and are able to protect themselves from being bitten by disease-
transmitting insects. Health staff are provided with diagnostic and case management training 
and provide services directly to nomadic communities. Additionally, an understanding of the 
complex relationships between climate, host animal behaviour and ectoparasite distribution 
and infectivity rates is providing Ministry of Health staff with vital data and information to 
direct rational control activities and programmes to populations at highest risk, while enabling 
nomadic populations to continue practising their traditional ways of life.  

Photo: Climate change impacts exert economic and social stress and drive 
urbanization, thereby threatening the traditional lifestyles and everyday existence of 
Mongolia’s nomadic population. 

 

 
 

Source: Report of the Regional Director of the WHO Western Pacific Region, 2012 



Country Case Study: Highland Areas of Papua New Guinea at Risk 

In Papua New Guinea, malaria and other vectorborne diseases such as dengue are 
endemic in lowland areas. Highland areas have historically experienced infrequent outbreaks, 
but in recent years cases are affecting populations at these higher altitudes. There are likely a 
number of reasons for this. Climate change may be one: a warmer and wetter environment 
facilitates mosquito breeding and disease transmission. 

Addressing this risk, a Korean International Cooperation Agency (KOICA)-funded 
project aimed to build capacity in highland areas to monitor the spread of diseases. Staff were 
trained and surveys were conducted to examine the distribution of insect vectors, and targeted 
communication and training activities were conducted to enable communities and health 
professionals to be aware of – and respond to – the threats. Resources and technical input 
supported capacity building and the strengthening of essential systems, including the 
procurement of diagnostic and preventive tools and supplies.  

As a result, health professionals are better equipped to detect and respond to disease 
cases and outbreaks and the public are aware of risks and protective behaviour. Importantly, 
dengue vector surveys that have taken place in the highlands for the first time in many years 
have discovered the Aedes albopictus mosquito species breeding in several locations. This 
mosquito can transmit dengue, chikungunya and other diseases and its control may be a 
priority for public health authorities, particularly if local transmission of these diseases is 
detected. 

Continual monitoring of epidemiological, vector and climatic parameters in the project 
site will provide further information about climate change and health impacts in Papua New 
Guinea and form the basis for disease outbreak early warning systems, with significance in 
other Pacific countries, and beyond.  

 
Photo: Highland populations are an identified, vulnerable risk group for disease 

expansion in Papua New Guinea. 
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BACKGROUND 

1.1 Climate change and climate sensitive diseases 

The world's climate is changing rapidly. Global atmospheric concentrations of 
greenhouse gasses have increased markedly as a result of human activities since the 18th 
century and now far exceed pre-industrial values. There is overwhelming consensus globally 
that consequent warming has taken place over recent decades, as evidenced by increasing air 
and ocean temperatures, widespread melting of snow and ice and increased atmospheric water 
vapour content (Figure 1). Additional and related climate change events include increased 
precipitation, decreased frequency of cold days and nights, extended periods of drought, an 
increase in extreme weather events and associated impacts such as rising sea levels and 
deforestation.1  
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Figure 1. Global mean temperature index, 1880 to present (base period 1951-1980). 
Source: NASA, modified from Hansen, J. et al. 2006. Proc Nat Acad Sci 103(39), 14288 

These climatic changes are anticipated to have a range of impacts on human health, by 
a number of direct and indirect pathways. Most health impacts are anticipated to be 
unfavourable: the World Health Organization (WHO) estimated that climate change was 
causing >140,000 excess deaths annually by 20042 and the poorest populations in low-income 
countries, where vulnerability is highest, are likely to be disproportionately affected. 
Mechanisms of adverse health impacts include: the direct effects of heat waves, cold-spells 
and extreme weather events; of a lack of sufficient quantities and quality of fresh water; 
impaired nutrition due to compromised food security; and increases in communicable disease 
incidence, including that of waterborne and vectorborne diseases (VBDs).2–6 

Health impacts, as with other effects of climate change, are likely to increase in the 
future as even the most conservative climate projections predict an escalation of climate 
change effects in the decades to come (Figure 2).1,7,8 
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Figure 2. Multi-model global averages of surface warming, relative to 1980 – 1999, 
projected for different climate change scenarios. The lower yellow line is for the theoretical 
experiment whereby atmospheric green house gasses are held at 2000 levels.1 

Pathogens spending a considerable period of time outside the host are particularly 
sensitive to climate change because, when external to their host, their biology is directly 
affected by ambient climatic conditions. The geographical distribution of these diseases – 
including VBDs – is often climatically determined as exemplified by the distribution of 
dengue, which is reported only in equatorial regions where temperatures remain >10° C year-
round (Figure 3). Climate change has therefore been postulated to impact the incidence. This 
topic has received considerable media and public attention and features prominently in 
scientific literature and in guidelines and plans on climate change and health. 

 

Figure 3. Countries or areas at risk of dengue, 2011. The disease is currently distributed 
only in areas in which the temperature remains >10° C year-round. Source: WHO Map 
production; Public Health Information and Geographic Information Systems (2012). 
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1.2 Climate change and vectorborne diseases 

VBDs including malaria, dengue, lymphatic filariasis, plague, tick-borne encephalitis 
and Lyme disease are transmitted to humans by the bites of infected arthropod vectors 
including mosquitoes, fleas and ticks. In the WHO Western Pacific Region (WPR), VBDs 
continue to place a considerable burden on individuals, communities, health systems and 
governments. Those transmitted by mosquito vectors cause most disease: WHO has received 
reports of over 200,000 cases each of dengue and malaria annually in the 5 years from 2007 – 
2011. Lymphatic filariasis remains endemic in 22 WPR countries and emerging diseases such 
as chikungunya and West Nile are causing concern. Diseases transmitted by other vectors 
include tick-borne encephalitis, Lyme disease, Q-fever and rickettsioses (transmitted by ticks 
and mites), plague (fleas), leishmaniasis (sandflies), schistosomiasis (snails) and others. The 
incidence and distribution of these diseases is changing for a number of possible reasons 
including but not limited to: population movements; migration; the introduction of novel 
pathogens; urbanization, particularly where unplanned; developmental changes; the 
application of public health interventions; and impacts of climatic changes.  

It has been known since the early 20th century that climate is a determinant of the 
distribution of VBDs: warming of the environment expands the theoretical range of vectors, 
increases their reproductive rate and season, results in more frequent feeding and shortens the 
maturation time of pathogens they transmit (Table 1).5,9,10, Understanding of these thresholds 
has been used by disease control programmes and in the development of climate-based 
outbreak early warning systems since the early 20th century, long before climate change was 
appreciated as a scientific reality.9,11–13 More recently, satellite-derived data including climatic 
parameters have been used to describe and predict VBD determinants that have been 
associated with epidemiological findings.14 Systems have been used to predict the seasonality 
and incidence of VBDs, to describe the distribution and ecology of vector populations and in 
the development of climate-based disease early warning systems, and offer particular 
potential in rural areas where routine meteorological data are lacking.15–17 

 Table 1. Examples of climate-sensitive vectorborne diseases, their climatic 
determinants and impacts. 5,9,10,18–20 
Example disease  Relevant climatic 

factors 
Transmission determinants affected by climatic 
variability or change 

Vector (mosquito; sandfly; snail; tick, mite) 
Geographical/temporal distribution 
Vector development 
Abundance 
Activity and biting habits/frequency 

Malaria 
Leishmaniasis 
Dengue 
Chikungunya 
Schistosomiasis 
Tick- and mite-
borne diseases 

Temperature; 
precipitation; 
humidity, 
El Niño–related 
effects; 
sea surface 
temperatures 

Pathogen 
Transmission intensity 
Extrinsic incubation period 
Environmental persistence 
Incidence and outbreak pattern (frequency, 
severity, duration) 
Temporal variability 
Epidemic potential 

 
At climatic extremes, laboratory and field studies demonstrate thresholds beyond which 

transmission of certain communicable diseases is impossible. For example, falciparum 
malaria cannot complete extrinsic incubation at temperatures <16°C, preventing transmission. 
Within thresholds, disease transmission is dependent on a number of factors and small 
changes in extrinsic factors such as temperature may exert considerable influence on 
transmission dynamics. For example a temperature increase of 2°C (from 30°C – 32°C) 
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decreases dengue virus extrinsic incubation from 12 days to 7 days which considerably 
increases the possibility of transmission of virus from a viraemic patient to a subsequent 
host.9 Understanding these dynamics is an important component of adapting to and planning 
for predicted and highly probable impacts of climate change. 

Examples of specific mechanisms of VBD expansion due to climate change include: 

� The distribution of ectodermic (cold blooded) vectors including mosquitoes, ticks and 
fleas is determined by temperature. A warming climate facilities their wider distribution; 

� Temperature is a determinant of vector biting behaviour which increases at warmer 
temperatures. More frequent biting has important impacts on transmission dynamics of 
many VBDs; 

� The incubation time of pathogens within vectors decreases at higher temperatures 
(within limits), increasing the probability of their being transmitted to a susceptible host; 

� Increased rainfall results in flooding and also increased accumulation of water in pools, 
puddles and in discarded containers providing breeding sites for some vectors that 
result in their increased propagation;  

� Drought and other climatic impacts affects human behaviour including unplanned 
urbanization and water storage practices, bringing humans into closer association with 
vector populations and the pathogens they transmit.  

1.3 National commitments to address climate change and VBD threats 

Recognizing the effects of climate change and the projected impacts on human health, 
governments, partners and organizations have made commitments to respond and adapt to 
likely climate change impacts. Some of these commitments are long-standing: the UN 
Framework Convention on Climate Change, agreed at the 'Earth day' summit in 1992, was 
signed by 154 countries with the aim of preventing dangerous anthropogenic interference with 
Earth's climate system. The need to respond to the specific health impacts was recognized by 
member states of WHO in 2008 in the World Health Assembly resolution Climate change 
and health (WHA61.19), adopted in May 2008. Following this resolution, the Regional 
Committee for the Western Pacific in September 2008 endorsed the Regional Framework for 
Action to Protect Human Health from the Effects of Climate Change in the Asia Pacific 
Region, through resolution WPR/RC56.R7. This resolution urges member states:  

� to develop national strategies and plans to incorporate current and projected climate 
change risks into health policies, plans and programmes to control climate-sensitive 
health risks and outcomes; 

� to strengthen existing health infrastructure and human resources, as well as surveillance, 
early warning, and communication and response systems for climate-sensitive risks and 
diseases; 

� to establish programmes to reduce greenhouse gas emissions by the health sector; 

� to assess the health implications of the decisions made on climate change by other 
sectors, such as urban planning, transport, energy supply, food production and water 
resources, and advocate for decisions that provide opportunities for improving health; 

� to facilitate the health sector to actively participate in the preparation of national 
communications and national adaptation programmes of action; 

� to actively participate in the preparation of a workplan for scaling up WHO's technical 
support to Member States for assessing and addressing the implications of climate 
change for health; 
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Intersectoral initiatives are also encouraged by these resolutions, via assessment of the 
health implications of other sectors' climate change policies, such as urban planning, transport, 
energy supply, food production and water resources, and advocate for decisions that provide 
opportunities for improving health. 

Countries that are susceptible to the effects of climate change have shown considerable 
commitment to address associated health risks. One hallmark of this commitment is the 
development of National Adaptation Programmes of Action (NAPAs) and other national 
strategic initiatives, many of which contain a health element. The risk of increasing incidence 
of VBDs has been highlighted in the plans, strategies and vulnerability analyses developed by 
Cambodia, Mongolia and Papua New Guinea and other countries. 

1.4 Project rationale 

Addressing the risks of climate change and promoting sustainable economic activity, in 
2008 the Republic of Korea initiated the East Asia Climate Partnership. This partnership 
aimed to identify an "East Asian Low Carbon Development Path" by incorporating a regional 
strategy for climate and the economy, help partner countries raise awareness and build 
capacity for combating impacts of climate change and contribute to international cooperation. 
A number of multilateral projects were included in the partnership and, reflecting the body of 
evidence regarding climatic impacts on VBDs, WHO was asked to submit a proposal.  

Countries were selected for inclusion based on their VBD burden, the inclusion of 
VBDs in their NAPAs, climate change and health vulnerability assessments, strategic plans or 
similar, and their commitment and enthusiasm to address the issue. Including Cambodia, 
Mongolia and Papua New Guinea, the project Strengthen control of vectorborne diseases to 
lessen the impact of climate change in the Western Pacific Region with focus on Cambodia, 
Mongolia and Papua New Guinea was commenced in January 2011 (Figure 4).  

The inclusion of a health project was seen as particularly welcome due to the relatively 
low level of funding for health sector climate change adaptation activities despite health often 
being cited as a priority area in NAPAs.21 In contrast, this project was a demonstration of 
climate change adaptation targeting an identified priority area where climate change impacts 
are expected to be highest. Beneficiaries included national institutions who are and will be 
responsible for implementing climate change adaptation programmes, and populations who 
are potentially affected by an increased burden of vectorborne diseases as a result of climatic 
change. 
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Mongolia
•Tick-borne diseases 
(encephalitis; Lyme 
disease; rickettsioses; West 
Nile; anaplasmosis; Q-
fever)
•Plague
•Risk of mosquito-borne 
disease (?)

Cambodia
•Dengue
•Malaria
•Chikungunya

Papua New Guinea
•Malaria
•Dengue
•Lymphatic filariasis
•Japanese encephalitis
•Other arboviruses (Ross 
River; West Nile)

 Figure 4.  Map of Western Pacific Region indicating key VBDs of interest in each 
project country 

 

1.5 Project country VBD summaries 

Cambodia 

Priority VBDs in Cambodia include dengue, which typically occurs in urban or peri-
urban areas, and malaria which is more commonly rural and found in proximity to forested 
areas. Additional emerging diseases include the arbovirus chikungunya, which shares 
epidemiological and clinical characteristics with dengue, and the zoonotic monkey malaria 
parasite species Plasmodium knowlesi. 

Dengue cases have been increasing over recent years, with severe outbreaks occurring 
in 3 – 4 year cycles, predominantly during the rainy season. Whilst historically an urban 
disease, outbreaks have been reported more frequently from rural areas, an effect that may be 
caused by a combination of factors including increased population mobility, unplanned 
urbanization and climate change. These epidemiological changes have important implications 
for control activities, particularly when cases occur in areas traditionally spared outbreaks 
where treatment and response capacity and awareness of the disease may be limited.  

In Cambodia, the primary dengue vector is the household-associated mosquito Aedes 
aegypti. Ae. aegypti breeds predominantly in large, concrete, household-associated containers 
used for storage of water for domestic use.22 This relationship with human water storage and 
sanitation practices makes the disease particularly vulnerable to the affects of climate change 
including as a consequence of unplanned urbanization and household-associated water storage 
and drought. Climate change may also drive human behavioural changes inducing closer 
contact with forests and changing land use, affecting exposure to and the ecology of malaria 
vectors, with consequent impacts on incidence. 

Mongolia 

Mongolia has a temperate climate with long, cold winters and short summers. Climate 
change has affected the country more than any other in WPR: mean temperature has increased 
by 2.14°C over the past 70 years. Heavily reliant on herding and livestock, a significant 
proportion of the population is nomadic, and the possible impacts of climate change on this 
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lifestyle which is dependent on seasonal patterns, are considerable. Recently observed 
desertification, drought and seasonal instability can have a significant impact on livestock 
survival, contribute to urbanisation, other human population movements, and affect health by 
a number of predominantly indirect mechanisms. 

Important VBDs include those transmitted by ecto-parasitic ticks and fleas. Ticks 
transmit a number of diseases including tick-borne encephalitis, rickettsioses, Q-fever, 
anaplasmosis and Lyme disease. Ticks are affected by climate, including temperature and 
humidity, which is an important determinant of their host-seeking behaviour.23 Fleas transmit 
plague from marmot and other rodent hosts to humans, often following hunting and other 
activities that bring humans into contact with dead or live host mammals and the fleas that 
live upon them. Focal plague outbreaks have occurred in the country for at least the past 
century. Whilst informal reports of Japanese encephalitis, a disease transmitted by Culex 
mosquitoes, and other arboviruses have been made in Mongolia, descriptions of the incidence 
of mosquito-borne diseases, or the distribution and ecology of mosquito vectors of disease are 
scarce. 

Papua New Guinea 

Papua New Guinea is one of the most diverse countries in the world - geographically, 
biologically, linguistically, and culturally. The topography varies from low-lying islands to 
highlands and is prone to a number of natural hazards including rising sea levels and other 
effects of climate change. Communicable disease rates are high and malaria is endemic in 
every province of the country. In coastal areas, the disease is hyper-endemic. Other vector-
borne diseases including dengue, lymphatic filariasis, Japanese encephalitis and other 
arboviruses are also present, but the distribution of these diseases and the vectors that transmit 
them is largely unknown.  

In contrast to lowland areas, the highlands have historically experienced relatively few 
malaria outbreaks and the population has limited immunity to the disease and less awareness 
of its prevention than lowland populations. Altitudes >1800m are considered non malarious; 
those of 1500 – 1800m are at risk of epidemics; those at 1200 – 1500m have a low risk of 
stable transmission and lower altitudes of 900 – 1200m are said to carry intermediate risk of 
stable transmission.24 However in recent years, cases of malaria have been reported at 
increasingly higher altitudes and although the epidemiology of the disease in the highlands is 
complex, the effects of climate change such as increased ambient temperature, rainfall 
affecting the availability of breeding sites and vector ecology and indirect effects on human 
behaviour, may be contributory factors. 
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2. OBJECTIVES, OUTPUTS AND DESIGN OF THE PROJECT 

The project was designed using a logical framework consisting of a single overarching 
objective, and six, inter-related outputs. Attainment of outputs would contribute to fulfillment 
of the objective. Packages of activities were designed for each output and inputs were 
provided to enable performance of activities. Indicators and targets were developed for each 
output and for the overall objective (for details, see project proposal and donor agreement). 

2.1 Project objective and outputs 

The objective of the project was to build capacity at country level and at regional level 
to minimize the consequences of VBDs for populations in areas that are prone to climate 
change. It is expected to contribute towards strengthened health systems and to protect human 
health from current and projected risks due to climate change. 

The project was designed with six outputs, the achievement of which contributed to 
achievement of the objective. The outputs were: 

1. Increased awareness and involvement of communities and stakeholders within and 
beyond the health sector in actions to minimize VBD consequences due to climate 
change 

2. Strengthened surveillance for vector borne infections and climate change and 
capacity for rapid response to VBD outbreaks 

3. Strengthened capacity for vector control 

4. Strengthened capacity for effective diagnosis and treatment of VBDs 

5. Strategic information on knowledge gaps generated and utilized to better respond 
to climate change-induced VBDs 

6. Strengthened country programmes and effective and efficient project management 

Indicator framework 

 Objective and Outputs Indicators 

Project Objective 
Proportion of VBD outbreaks which occur in 
target areas which are detected early and 
dealt with in an adequate and timely manner 

 To build capacity in countries and at 
regional level to minimize consequences 
of VBDs to populations in areas that are 
prone to climate change Proportion of health staff and population in 

target areas who are aware of the possible 
consequences of CC on VBD and how to 
prepare and respond accordingly 

Project Outputs  
1 Increased awareness and involvement of 

communities and stakeholders within 
and beyond the health sector in actions 
to minimize VBD consequences due to 
CC 

Proportion of household heads and key 
stakeholders (in target areas) who remember 
key messages on VBDs and CC 

2 Strengthened surveillance for vector 
borne infections and CC and capacity for 

Proportion of districts/communes in target 
areas with timely data on VBD cases 
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rapid response to VBD outbreaks Number/proportion of districts with 
functional early warning systems 

3 Strengthened capacity for vector control Proportion of target population covered by 
vector control for prevention of VBDs 

4 Strengthened capacity for effective 
diagnosis and treatment of VBDs 

Proportion of VBD cases in public health 
facilities in targeted areas that were 
diagnosed and treated according to guidelines 

5 Strategic information on knowledge gaps 
generated and utilized to better respond 
to CC-induced VBDs 

Number of technical reports of studies on the 
effect of CC on VBD in the countries 
(published research findings at a later date) 

6 Strengthened country programmes and 
effective and efficient project 
management 

Project activities carried out adequately and 
on time 

 
2.2 Project design and generic workplans 

The project was designed based on identified needs and vulnerabilities of countries to 
climate change and their respective VBD burden. National counterparts were consulted to 
align planned activities with existing national plans and strategies including NAPAs, strategic 
national development plans, vectorborne disease national plans and other health sector 
frameworks. Project outputs and generic workplans and activities and sub-activities across 
each of the 6 project outputs were accordingly included in the project proposal.  

A summary of planned activities common to all countries is provided below and 
expanded upon in Table 2: 

� Establish intersectoral national technical working groups on climate change and VBDs 
with responsibility for overall project management; 

� Hold national consultation and advocacy meetings with politicians, policy makers, 
VBD program managers and relevant stakeholders; 

� Conduct social mobilization activities on climate change and VBD including 
development of key messages on climate change-VBD and their dissemination; 

� Establish and/or strengthen vector and human case surveillance systems for key VBDs, 
and surveillance for climate variability; 

� Develop procurement lists of supplies needed for implementation of identified project 
activities; 

� Plan development of early warning systems utilizing regional climate forecasting 
information and linking with information from vector surveillance system and human 
case surveillance to support prompt and effective responses to VBDs; 

� Support human resources to implement project activities at national and sub-national 
levels; 

� Support strengthening of case management in health facilities and communities in 
targeted areas including via review of treatment guidelines, manuals and SOPs, 
providing human resources for VBD case management and procurement of medicines, 
supplies and other equipment; 

� Undertake operational research on the health implications of climate change with regard 
to VBDs; 



- 10 - 

� Strengthen project management capacity at the regional, sub-national and national 
levels including by monitoring and evaluation, strengthening intra- and inter-sectoral 
cooperation and improving information technology infrastructure. 

 
These plans were used for developing budgets and were subsequently refined during 

inception workshops in each country. 



 

Table 2. Project workplan for countries and WPRO. These were refined during project inception meetings in each country. 
Activity Focus Project Outputs Key activities Sub activities 

WPRO CAM PNG MOG 
Establish Intersectoral working group (identify 
members, develop and ratify terms of reference, organise 
1st meeting) See activity 6.4.1 

√ √   √ 1.1. Establish national working groups on 
CC & VBDs to develop coordinated 
mitigation and adaptation plans on CC & 
VBDs involving relevant sectors, regions 
and disciplines and cross borders 

Develop CC&VBD Coordination Plan √ √   √ 

1.2. National consultation & advocacy 
meetings with politicians, policy makers, 
VBD program managers and relevant 
stakeholders 

Conduct national stakeholder meeting in each country to 
obtain consensus and launch the project  

√ √   √ 

1.3. Information and knowledge sharing 
(networking) 

End of project meeting  √       

Develop, pilot test and finalise key messages on CC-
VBD 

√ √   √ 

Conduct community based social mobilization activities 
e.g. mass rally, community fora, town hall meetings 

√ √   √ 

1. Increased awareness 
and involvement of 
communities and 
stakeholders within and 
beyond the health 
sector in actions to 
miminize VBD 
consequences due to 
climate change 

1.4. Conduct Social Mobilisation activities 
on CC and VBD  

Conduct mass media awareness raising activities using 
radio, tv, newspapers 

√ √   √ 

Tool development and update (if needed)   √ √ √ 
Field survey and mapping   √ √ √ 

2.1. Conduct vulnerability assessment for 
VBDs and identify areas at increased risk of 
VBDs due to climate change, to determine 
location and scale of project intervention 

Consensus on location and scale of project intervention   √ √ √ 

Refine surveillance data collection tools    √ √ √ 
Entomological surveillance (sentinel site monitoring) 
and outbreak investigations (integrated entomological 
and epidemiological response) 

√ √ √ √ 

Training/ retraining on data collection, analysis and 
reporting 

√ √ √ √ 

2. Strengthened 
surveillance for vector 
borne infections and 
climate change and 
capacity for rapid 
response to VBD 
outbreaks 

2.2. Establish and/or strengthen vector 
surveillance systems for key VBDs which 
should include information on adult and 
larval stages, their habitats, in urban and 
rural settings 

Data management √ √ √ √ 
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Communication and coordination meetings at all level √ √ √ √ 

Reporting/ dissemination / feedback (e.g. summaries, 
bulletin, website, etc) 

√ √ √ √ 

Training and re-training of surveillance staff at national 
and sub-national levels 

√ √ √ √ 

Improve reporting, data management and dissemination / 
feedback 

  √ √ √ 

2.3. Establish and/or strengthen human case 
surveillance systems of key VBDs 

Strengthen communication (bulletins, website, etc)   √ √ √ 
Climate variability data collection √ √ √ √ 
Set up data management for the early warning system 
(human, vector and climate parameters) including 
mapping 

  √ √ √ 
2.4. Develop early warning systems utilizing 
regional climate forecasting information and 
linking with information from vector 
surveillance system and human case 
surveillance to support prompt and effective 
responses to VBDs 

Communication and coordination meetings at all level √ √ √ √ 

Review/update (if needed) existing guidelines, SOP for 
outbreak detection and responses 

√ √ √ √ 

Establish and manage stockpiles: SOP on contents, 
management and deployment 

√ √ √ √ 

Procurement of items in the stockpile   √ √ √ 
Training and re-training on vector control application 
and case management at national and sub-national levels 

√ √ √ √ 

2.5. Strengthen preparedness and capacity to 
rapid response to VBD outbreaks 

Communication and coordination meetings at all level √ √ √ √ 
3.1. Review & update (if needed) guidelines, 
SOPs for vector control 

Finalise, produce and disseminate CC-VBD materials on 
SOPs for vector control 

√ √ √ √ 

Training and re-training on vector control application 
using IVM approach at national and sub-national levels 

√ √ √ √ 3.2. Human resources for vector control 

Incentives for human resources for vector control    √ √ √ 
Review and update (if needed) the Procurement and 
Supply management (PSM) Plan (vector control 
component) 

  √ √ √ 

Procurement of vector control equipments, supplies √ √ √ √ 

3. Strengthened 
capacity for vector 
control 

3.3. Implement vector control in targeted 
areas 

Strengthen logistics management   √ √ √ 
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Vector control field operations: LLIN distribution 
(routine, campaign); IRS; Fogging; biological vector 
control, community-based vector control etc; 

  √ √ √ 

4.1. Review & update (if needed) of 
treatment guidelines, manuals, SOPs for case 
management 

Finalise, produce and disseminate CC-VBD materials on 
diagnosis and treatment guidelines 

√ √ √ √ 

Training and Re-Training on case management including 
diagnosis at national and sub-national levels 

√ √ √ √ 4.2. Human resources for VBD case 
management 

Incentives for health facility and community based 
workers 

  √ √ √ 

Review and update (if needed) the Procurement and 
Supply management (PSM) (case management 
component) 

  √ √ √ 

Procurement of medicines, equipment, diagnostics and 
supplies, etc for VBDs 

  √ √ √ 

4. Strengthened 
capacity for effective 
diagnosis and treatment 
of VBDs 

4.3. Strengthen case management in health 
facilities and communities in targeted areas 

Strengthen logistics management   √ √ √ 
Prioritize research needs on CC-VBD; assess national 
capacity to do OR; and develop research plan 

√ √ √ √ 

Conduct studies on effect of climate factors on VBDs 
based on the developed research plan (refer to 5.1.1.) 

√ √ √ √ 

5. Strategic information 
on knowledge gaps 
generated and utillized 
to better respond to 
climate change-induced 
VBDs 

5.1. Undertake operational research on the 
health implications of climate change with 
regard to VBDs 

Share information on results of research  √ √ √ √ 

Recruitment of Project Manager at WPRO (public health 
specialist with medical entomology and environmental 
science background) including duty travel 

√       

Short-term technical assistance and 1 secretary √       
Incentives for human resources for health    √ √ √ 

6.1. Strengthen health  human resources at 
the regional, national and sub-national target 
areas 

Training and re-training of staff at national and sub-
national levels 

  √ √ √ 

6. Effective and 
efficient project 
management 

6.2. Strengthen infrastructure  Improve information technology infrastructure 
(computers, internet, website, procurement of office 
equipment and supplies) 

  √ √ √ 
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Develop monitoring and evaluation framework for the 
Project 

√ √ √ √ 

Supportive supervision of project activities √ √ √ √ 

6.3. Strengthen monitoring and evaluation of 
project activities 

Conduct baseline and end of project evaluation including 
demography, MVP epidemiology, entomological, 
climatology 

√ √ √ √ 

Coordination and communication at all levels √ √ √ √ 6.4. Strengthen intra-program and inter-
sectoral cooperation on VBD and CC Logistics management (including logistics management 

information system or LMIS) 
√ √ √ √ 
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3. PROJECT IMPLEMENTATION AND PROCESS 

3.1 Inception meetings to plan and launch the project 

Intersectoral project inception meetings were held in each country to launch the project. 
They called together health and non-health stakeholders with involvement in climate change 
planning, policy, response, programmes and response in each country. These involved 
participants with an interest in climate change adaptation, mitigation and health sector 
responses and included those from health, agricultural, meteorological, environmental, 
veterinary and other sectors. The meetings attracted a high level of political support, with the 
deputy Minister of Health or equivalent, attending in each case. Attending ministries and 
other organizations are shown in Table 3. 

 
Participants were invited to make presentations to the meeting reflecting activities of 

the institution and possible involvement or synergies with planned project activities 
prescribed in the generic workplans. These presentations were used as the basis for 
conducting vulnerability analyses and, subsequently, in determining the composition of the 
project technical working groups (see below). 

 
Country workplans of activities were then developed including detailed activities, 

budgets, activity timelines and responsible agencies. These encouraged intersectoral linkages 
between meeting participants and joint activities where appropriate and are included as 
annexes 1 – 3. Some activities, for which preparatory activities or further planning was 
needed, were finalized at a later date. Inception meeting reports, available on the 
accompanying CD and on request, provide additional details. 
 

Table 3. Inception meeting attendees in each project country 

Cambodia Mongolia Papua New Guinea 

� Secretary of State, 
Ministry of Health 

� Under Secretary of State, 
Ministry of Environment 

� WHO Representative 

� KOICA Deputy 
Representative 

� Department of Preventive 
Medicine, Ministry of 
Health 

� The National Center for 
Parasitology, 
Entomology and Malaria 
Control, Ministry of 
Health 

� Office of Climate 
Change, Ministry of 
Environment 

� Meteorology Department, 

� Vice-Minister of health  

� WHO Representative 

� National Centre of 
Infectious Diseases with 
Natural Foci, Ministry of 
Health 

� Department of Health 
Promotion, Ministry of 
Health 

� State Veterinary 
Laboratory, Ministry of 
food, Agriculture and 
Light Industry 

� Institute of Veterinary 
Medicine, Ministry of 
food, Agriculture and 
Light Industry 

� Ministry of Nature, 
Environment and 

� Deputy Secretary for 
Health  

� National Department of 
Health 

� Papua New Guinea 
Office for Climate 
Change and 
Development 

� Eastern Highland 
Province Health Office 

� Papua New Guinea 
Malaria Surveillance and 
Control Unit 

� Papua New Guinea 
Institute for Medical 
Research 

� Rotarians Against 
Malaria  

� KOICA Headquarters 
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Ministry of Water 
Resources and 
Meteorology 

� Ministry of Agriculture, 
Forestry and Fisheries 

� Maternal and Child 
Health Centre, Ministry 
of Health 

� Communicable Diseases 
Control Department, 
Ministry of Health 

� WHO KHM and WPRO 

Tourism 

� Public Health Institute 

� National center for 
communicable diseases 

� Mongolian Agricultural 
University  

� Health Science 
University of Mongolia  

� WHO MNG and WPRO 

� WHO PNG and WPRO 

 

3.1.1 Composition and arrangement of technical working groups 

To provide country-level consensus, ongoing project monitoring, oversight and 
technical inputs, a technical working group was convened in each project country. These 
groups were to be composed of intersectoral stakeholders, therefore providing inputs from a 
broad range of viewpoints reflecting climate change and health in each country. 

Interim project technical working groups were nominated during inception meetings, 
led in each case by an agency of the Ministry of Health/National Department of Health. 
Following finalization of country workplans and at the first meeting of the groups their 
structure and composition were finalized. Ministerial decree or similar mechanism was 
required to authorize cross-ministerial participation and functioning. The composition of the 
working groups is provided in Table 4. Technical working groups were responsible for: 

� Convening regularly to oversee overall project management and ensure direction was in 
line with project workplans and objectives; 

� Provide review of and decide on implementation of submitted project activities from 
partners; 

� Conduct ongoing monitoring of project implementation; 

� Collaborate in the sharing and dissemination of data and project reports, both within 
and beyond the technical working groups; 

� Nominate members to attend and present at the end-of-project meeting. 
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Table 4. Composition of technical working groups in each country.  

Cambodia Mongolia Papua New Guinea 

� Department of Preventive 
Medicine, Ministry of 
Health (DPM) – lead 
agency 

� Ministry of Environment 
(MoE) 

� Centre for Malaria 
Control, Ministry of 
Health (CNM) 

� Ministry of Agriculture, 
Forestry and Fisheries 
(MAFF) 

� Meteorology 
Department, Ministry of 
Water Resources and 
Meteorology (MoWRM) 

� WHO 

� National Centre of 
Infectious Diseases with 
Natural Foci, Ministry of 
Health (NCIDNF) – lead 
agency 

� National center for 
communicable diseases, 
Ministry of Health 
NCCD 

� State Veterinary 
Laboratory (SVL) 

� Institute of Veterinary 
Medicine (IVM)  

� Public Health Institute 
(PHI) 

� Ministry of Nature, 
Environment and 
Tourism (MNET) 

� WHO 

� National Department of 
Health (NDOH) – lead 
agency 

� Eastern Highlands 
Provincial Health Office 

� Office of Climate 
Change and 
Development 

� PNG Institute of Medical 
Research 

� Malaria Surveillance and 
Response Unit, National 
Department of Health 
(MSCU) 

� WHO 

 

The technical working groups would typically meet once every 2 months or more 
frequently as specific issues needed to be addressed and were comprised of health sector 
representatives in addition to those from non-health sectors with an interest in climate change 
(schematic diagram of typical composition in Figure 5). The groups were led by health sector 
focal points, nominated by the Minister of Health but decision-making was conducted by the 
intersectoral technical working groups. Implementation was conducted by the relevant 
stakeholder or combination thereof.  
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Minister of Health

Project focal department and 
responsible officer (MoH)

Project intersectoral technical 
working group

Implementation of project activitiesImplementation of project activities

Department of 
Communicable 
Diseases (MoH)

VBD control 
programme 

(MoH)

Health 
Promotion 

(MoH)

Climate Change 
Office

Agriculture/ 
Veterinary/ 

Environment 
Ministry

Meteorological 
agency 

 

Figure 5. Schematic representation of project structure in each project country.  

3.1.2 Activity and site selection: vulnerability analyses 

During inception workshops in each country, climate change and VBD vulnerability 
analyses were conducted to identify project sites with geographical and VBD epidemiological 
suitability, in which VBDs were at particular risk of expansion due to the effects of climate 
change. These analyses identified sites and activities according to criteria including: 

� Areas at risk of recent or imminent impacts of climate change effects; 

� Sites with known transmission of VBDs, and risk of changes in incidence due to 
climate change; 

� The availability of historical climatic and VBD data; 

� The availability of proven interventions to minimize climate change/VBD risks. 

  
Vulnerability analyses consisted of presentation of pertinent meteorological, 

environmental and health data (available on request) that included overlaying maps, assessing 
recent climate vulnerabilities and forecasts and assessing the availability of data. Overseas 
experts in Environmental Epidemiology and related climate change and health fields were 
invited to join the meetings to provide technical direction in line with international best-
practice in climate change and health adaption.  

Areas of identified risk were considered and finally selected on the basis of the criteria 
above in addition to additional factors such as geographic representativeness of other areas of 
the country, ease of access, presence of other project or activities that could benefit the project 
and enthusiasm of local level health staff.  

Cambodia: site selection and activities 

Due to resource constraints for dengue control and the emerging and climate-sensitivity 
of the disease the technical working group decided to focus on strengthening vector and 
climatic surveillance and treatment of dengue, in the context of climate change, in provinces 
at risk of changing epidemiology and that provide geographical representation of the country 
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(Banteay Meanchey, Kandal, Mundulkiri and Siem Reap). Characterizing dengue vector 
ecology in Cambodia will also provide information on risks of chikungunya transmission and 
the insecticide resistance status of dengue vectors was assessed from a total of 7 provinces.  

Awareness-raising of the possible impacts of, and response to, climate change impacts 
on dengue and malaria transmission were planned in high-risk provinces. Due to national-
level plans and activities already in place, epidemiological surveillance and outbreak response 
was supported at the national level. Research components targeted the impacts of land-use 
changes on vectors of malaria in Pailin province, to better understand their distribution and 
the possible indirect impacts of climate change on Cambodian ecology. 

Disease control in vulnerable areas was a priority, with a focus on dengue vector 
control during outbreaks and enhanced clinical capacity to treat cases during outbreaks, 
particularly in areas in which outbreaks had previously been rare. The detailed Cambodia 
country workplan is provided in annex 1. 

Mongolia: site selection and activities 

Priority VBDs in Mongolia include plague and tick-borne diseases. The intersectoral 
working group decided to focus on awareness, surveillance and treatment of tick-borne 
diseases in Selenge province in the north of Mongolia, and on plague in Gobi Altai province 
in the south-west of Mongolia. Project plans aimed to strengthen epidemiological surveillance 
of these diseases, including via household- and hospital-based surveys to determine true 
incidence and populations at risk. Vector surveys of ticks and fleas that transmit diseases 
incorporated microclimatic monitoring and surveys of secondary host mammals.  

These activities were supported by strengthened laboratory capacity for diagnosis at 
national and sub-national levels and research into associations between climatic factors and 
disease incidence. Populations traveling to, rather than residing in, disease endemic areas 
were particularly targeted due to the risk of their traveling to endemic areas for fruit-picking 
and other activities, unaware of risks, and contracting diseases. Given the unknown 
distribution of mosquitoes in Mongolia and the risk and anecdotal reports of mosquito-borne 
disease transmission, training in and performance of mosquito surveys were planned to assess 
the risk of mosquito-borne disease transmission. The detailed Mongolia country workplan is 
provided in annex 2. 

Papua New Guinea: site selection and activities 

Daulo district, in the Eastern Highlands Province (EHP) with a population of 
approximately 40,000, was selected as the project site. Located in a highland valley, the 
altitude of this district ranges from ≈ 1300m to ≈ 2500m and may demonstrate upward 
migration of malaria cases in line with the effects of climate change. Enhanced malaria 
surveillance, diagnosis, treatment and outbreak response were highlighted as important 
activities, to be conducted in the context of climatic changes. Data may be compared with 
historical records maintained by the Malaria Surveillance and Control Unit (MSCU), based in 
this district. Surveys for other vectorborne diseases, including dengue, and their vectors was 
nominated for the research component of the project, and findings could be compared with 
vector distributions in the lowland province of Madang.  

Project plans particularly focused on the issue of highland malaria and possible 
expansion of cases to susceptible population groups living at high altitudes. Additionally, 
surveillance of other VBDs such as dengue and lymphatic filariasis was strengthened to 
provide baseline data against which trends and climate change impacts could be measured. 
The detailed Papua New Guinea country workplan is provided in annex 3. 
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3.2 Implementation process by output 

Country-level implementation of project activities was conducted by national partners 
according to agreed workplans. This was preceded in each case by submission of an activity 
proposal to the technical working group who would provide a comprehensive review of the 
proposal in the context of the workplan and to assess its compatibility with broader national 
frameworks and plans. Additional technical review would be performed by WHO, after which 
proposals were refined, protocols were finalized and final budgets were submitted. Following 
release of funds, implementation was conducted by the relevant project partner. Photographs 
of implementation in countries are included as annex 4. 

Output 1: Increased awareness and involvement 

Awareness-raising activities in countries were planned in accordance with existing 
strategies, messages and communications pathways via interaction with relevant authorities 
and government departments. Technical working groups agreed upon strategies and processes 
for awareness-raising in communities with identified climate change and VBD vulnerabilities 
and with health and non-health stakeholders. Where appropriate, information, education and 
communication (IEC) materials were developed, tested in focal groups in the community and 
subsequently disseminated to identified vulnerable communities. Selection of messages for 
these materials was carefully conducted by technical working groups and in communities to 
ensure scientific rigour and that appropriate protective methods were described, including 
treatment-seeking in line with national guidelines. Methods of disseminating messages 
included: 

� Community-based activities conducted directly with relevant communities and 
stakeholders. These included visits to schools, hospitals, government offices and 
communities; 

� Mass media activities using TV, radio and communication tools such as posters to 
inform the general community of risks and protective behaviours; 

� Engagement with the media via TV interview, radio show and public relations activities 
with print media, to convey messages in a less direct manner. 

Awareness-raising in health and non-health stakeholders to highlight VBD and climate 
change issues in countries was conducted via meetings and engagement with health officials, 
border agencies, other governmental ministries and groups. The most prominent of these 
meetings were dedicated project inception meetings in each country (see above) and a 
regional end-of-project meeting. Routine performance of each of the other project outputs was 
also an effective means to raise awareness of the climate change and health message beyond 
the technical working groups. 

Output 2: Strengthened surveillance and response capacity 

Availability of robust surveillance data is a prerequisite to understanding climate 
change impacts and accurate and timely data are often lacking. This was therefore considered 
an important project requirement, including epidemiological, vector and meteorological data. 
A major limitation in all countries was a lack of routine vector surveys and capacity for 
conducting them, and strengthening this capacity was therefore viewed as a priority. 

Epidemiological data have been collected from project countries for many years, 
however capacity was developed to broaden the geographical range and completeness of 
reporting systems. These activities were carried out in conjunction with relevant authorities 
and harmonized with existing country strategies and plans. In Cambodia, hospital-based 
health staff were trained by experts from the national level in dengue surveillance and 
provided with incentives to strengthen national-level dengue surveillance to monitor trends of 
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disease. In Mongolia, training and support were provided for targeted, hospital and 
household-based surveillance studies to take place in project sites in Mongolia, including via 
procurement of diagnostic tools at the central and peripheral levels. In Papua New Guinea, 
training in surveillance methods was accompanied by provisions of diagnostic tests for VBDs 
were previously they had been lacking to enable monitoring of disease trends in identified 
vulnerable areas. 

Vector surveillance in Cambodia was conducted periodically, using existing protocols 
for larvae and pupae surveys, in four high-risk provinces, to determine the distribution and 
density of insect vectors of target diseases to allow stratification of VBD risk and associate 
with climatic and/or ecological factors. Surveys were conducted using existing tools and 
protocols by trained teams of collectors. Where these were lacking, training sessions and 
reviews of methods were conducted by WHO and partners. Surveys were repeated 
periodically where possible to allow detection of seasonal trends. In Mongolia, vector survey 
methods were reviewed by the WHO Collaborating Centre in Beijing, China, before protocols 
were finalized for repeated surveys of ticks and fleas in endemic areas over the summer 
transmission season. In Papua New Guinea, serological studies indicate high dengue 
incidence in Papua New Guinea. However there is no surveillance system for the disease and 
knowledge of vector distribution is lacking. The last vector surveys were conducted in the 
Papua New Guinea Highlands in 1992. 

Meteorological data were collected, where representative of project sites, from national 
meteorological services and authorities over the project period. Where unavailable, these data 
were collected via installation of small, portable weather stations that collect and store 
weather data to provide microclimatic information from survey sites.  

Output 3: Strengthened capacity for vector control 

Routine vector control activities in project countries include the use of larvicidal 
chemicals for dengue control and insecticidal bednets for malaria control in Cambodia and the 
use of bednets and indoor residual spraying for malaria control in Papua New Guinea. In 
Mongolia, routine vector control activities do not take place due to the life-cycle of vectors 
and their close interaction with mammalian hosts.  

Vector control activities in Cambodia are centrally planned based on areas of stratified 
dengue outbreak risk and the project therefore focused instead on response to outbreaks in 
new foci of disease. Coordinated with project partners, activities were in response to disease 
outbreaks after which funds for activities were released. In Mongolia, heath education 
campaigns in nomadic and resident communities informed of high-risk behaviours and 
methods of protecting from exposure to VBDs. These were conducted by specialist teams 
from provincial offices of NCIDNF in areas identified by technical working groups at 
particular risk. In Papua New Guinea, activities focused on training and provision of supplies 
for indoor residual spraying. Conducted by WHO staff and NDOH counterparts, the training 
provided the capability for outbreak response in newly vulnerable areas of the highlands as 
identified by the technical working group. 

Output 4: Diagnosis and treatment 

Assessments of diagnostic and treatment capacity were made in each country after 
which plans were developed for strengthening and provision of resources where lacking. 
These involved through clinical training sessions conducted in vulnerable/high-risk areas, 
informing clinicians and nurses of the symptoms of and correct responses to VBDs. These 
sessions were all conducted in line with national treatment guidelines by staff from 
vectorborne disease control programmes. Diagnostic products were procured, with technical 
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and administrative oversight from WHO, to ensure cases could be adequately monitored in 
project sites and identified vulnerable areas.  

Output 5: Strategic information and research 

Climate change and VBDs was a new field of activity in every project country and a 
number of research proposals were received to address information needs. These included on 
vector distributions and changes, on associations between climatic and vector/epidemiological 
trends and retrospective studies assessing historical trends. Each technical working group was 
asked to submit research protocols which were reviewed by the groups and by WHO and 
technical partners for technical soundness, feasibility, appropriateness and budget. Approved 
protocols were conducted by the submitting partner. Protocols involving human subjects 
required ethical review from the WHO Western Pacific Region Ethics Review Committee and 
by relevant national authorities. These reviews were overseen by WHO staff to ensure ethical 
standards were upheld and protocols were modified where necessary. 

Support for data analysis and statistics was provided by WHO and international 
consultants to assist in publication of promising research studies.  

Output 6: Country programmes and project management 

Many climate change adaptation activities focus on strengthening programmes to 
enable monitoring of trends, particularly in vulnerable areas. This project pursued this output 
through provision of capacity-building trainings hosted by experts and provision of essential 
resources including procurements. 

Capacity-building training sessions 

As this was a novel, climate change and adaptation project, some activities required 
development of new skills including those of statistical methods, incorporating climatic and 
epidemiological data and survey techniques. Following development of country workplans, 
technical working groups therefore discussed areas for capacity development through 
provision of training sessions using overseas or local trainers, as appropriate. Suitable trainers 
were identified either within WHO or externally and appropriate programmes were designed 
and conducted.  

Procurement 

Procurement lists were developed for each country and technically reviewed in the 
context of submitted proposals before proceeding with procurement according to WHO 
guidelines. To lower costs where possible, items were procured centrally from WHO 
headquarters where agreements have been reached with individual suppliers of laboratory and 
other medical equipment. Items that require follow-up service or benefit from local warranty 
(such as computers, generators, and other commonly-available items) were purchased locally 
by competitive tender.  

Incentives for health staff were provided to allow performance of essential functions as 
identified by technical working groups. These were paid by institutions responsible for 
implementation of each element and were in line with national/institutional guidelines. 
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4. PROJECT MANAGEMENT  

4.1 WHO technical and administrative management arrangements 

This project involved implementation of many activities contributing to 6 outputs in 
each of 3 countries. A management structure encompassing different organization levels was 
therefore planned, including participants from within WHO, individual governments, and 
external experts. 

WHO Western Pacific Regional Office in Manila was the organization with overall 
responsibility for project management. Within WHO, the project was jointly managed by an 
intersectoral team involving three technical units led by the Malaria and other Vectorborne 
and Parasitic Diseases (MVP) unit in close collaboration with Emerging Disease Surveillance 
and Response (ESR) and Environmental Health (ENH) units. Overall management was 
conducted by a dedicated MVP Technical Officer. This included planning of project activities, 
engagement of consultants, financial management and disbursement of funds, technical 
oversight, communicating with KOICA and other stakeholders, fostering intersectoral 
linkages, planning monitoring and evaluation activities and reporting. 

Management inputs from WHO were provided from all three levels of the organization 
(country; regional office; headquarters).  

1. WHO Western Pacific Regional Office 

� Dedicated management inputs of one technical officer with overall responsibility for 
project management (MVP); 

� One secretary, arranging and overseeing administrative functions and processes 
including fund disbursements and procurement (MVP); 

� Technical input from all 3 technical units (ENH; ESR, MVP), including from team 
leaders and other senior staff into different elements of project implementation; 

� Dedicated country missions to provide specific technical assistance and ongoing 
assistance via regular project review meetings and other mechanisms; 

� Administrative monitoring according to WHO standards and procedures through the 
Division of Administration and Finance and financial oversight from the Budget and 
Finance Officer; 

� Procurement is conducted by the Supply Unit, both at WPRO and in Headquarters, 
conducting technical oversight and competitive bidding for procurements facilitated by 
WHO economies of scale; 

� Additional inputs included in external communications, information technology, editing 
and publishing, provided by the relevant WHO technical units. 

 
2. WHO Country Offices (Cambodia, Mongolia and Papua New Guinea) 

� Political backing and support provided from WHO Representatives to facilitate smooth 
project implementation; 

� Technical and managerial inputs from specific focal points and wider country staff in 
technical units. At least two professional technical staff have been working on the 
project in each country (table 5); 
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� Dedicated WHO project staff have been recruited in each country for day-to-day project 
co-ordination, oversight, monitoring, intersectoral liaison and field operations; 

� Administrative support for activities including drafting contracts, overseeing financial 
transactions to project partners and procurement; 

� Provision of transport and logistical support for meetings and field operations in 
countries; 

� Ensuring compliance with local rules and regulations, including in financial 
transactions, according to national and WHO standards. 

 

Table 5. Summary of WHO country office technical inputs to KOICA climate change 
and VBD project. 

Cambodia Mongolia Papua New Guinea 

Four senior professional staff in 
three technical units: 

o ENH (coordinating) 
o MVP (X2) 
o ESR 

Dedicated local staff member also 
engaged full-time on co-ordination, 
management and reporting 

Senior professional staff in two 
technical units: 

o ESR (X2, coordinating) 
Dedicated, experienced local staff 
member also engaged full-time 

Three senior professional staff in 
two technical units: 

o MVP (X2, coordinating) 
o ESR 

Two dedicated local staff 
member also engaged full-time 
(one in Port Moresby, one in 
Goroka) 

 

3. WHO Headquarters, Geneva 

� Technical inputs from specialized technical staff to address specific technical queries 
and issues; 

� Communications and provision of information concerning related activities globally, 
and their implications; 

� Facilitating relationships with WHO collaborating centres, external global experts and 
other stakeholders in climate change and health; 

� Overseeing procurement including competitive tenders and technical review of 
specifications. 

 

4.2 KOICA Philippines, Headquarters and Country Offices  

KOICA was involved in management at three levels of the organization. Results of 
reviews and other presentations were made to KOICA Philippines, who provided feedback 
and guidance on project implementation and formalized administrative functions. KOICA and 
the Korean Embassy in countries met with project review teams to follow implementation at 
the country level, including attending important meetings and joining field visits. KOICA 
Headquarters accompanied missions to countries, attending meetings and provided ongoing 
feedback.  

There was excellent communication between KOICA and WHO staff, using both 
formal and informal channels, to facilitate project implementation and reporting. 
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4.3 Results of project reviews  

4.3.1 Mid-term review 

The mid-term reviews were conducted according to the documents and plans outlined 
in the mid-term report. The reviews were planned to be conducted by an external primary 
author accompanied by WHO country and regional staff from relevant programmes as in the 
table below: 

Country  Primary review author 

Cambodia and Papua 
New Guinea 
 

Professor Jae-Won Park, Department of Microbiology, Graduate 
School of Medicine, Gauchon University of Medicine and 
Science, Incheon, Republic of Korea 

Mongolia Professor Hae-Kwan Cheong, Department of Social and 
Preventive Medicine, Sungkyunkwan University School of 
Medicine, Republic of Korea 

 

Due to unforeseen circumstances in the week prior to the scheduled reviews in 
Cambodia and Papua New Guinea, Professor Park could not take part in the review. Professor 
Cheong kindly agreed to conduct desk-based review of the Papua New Guinea country 
project, aided by teleconference with WHO technical project staff and an oral discussion of 
the Cambodian project. A brief summary of the findings of the review is provided below; the 
full review is provided in the attached CD and in the project mid-term report.  

A summary of conclusions and recommendations of the mid-term reviews were as 
follows. These were presented to KOICA at a later review meeting where incorporation of 
review recommendations was discussed. Where logistically feasible, recommendations were 
incorporated into plans for subsequent implementation. 

Conclusions: 

� The project has been launched in each country and implementation of activities is 
underway with strong country-level support. Implementation is proceeding at a slightly 
slower rate than planned; 

� Some administrative and logistical delays, including the lengthy process of formalizing 
agreements between sectors and ministries, have been overcome. While the project is 
behind schedule in some areas by a period of several months, this situation should 
improve in the future; 

� This intersectoral and inter-programmatic project involves a number of stakeholders 
and is relatively unique in scope. Despite the challenges such an arrangement is bound 
to bring, a high-level of political agreement and support have been obtained in each 
project country, perhaps partially as a result of the importance given to the climate 
change and VBD issues in each country and/or the risk of their re-emergence; 

� Organizational project structures, ensuring local and national level government support 
and technical input from local institutions, are appropriate. Ongoing engagement of 
each stakeholder in this multi-disciplinary arrangement will be important; 

� Climate change may impact the distribution of VBDs and the clinical severity of many 
of these diseases is high. While the geographical range of surveillance activities 
undertaken by this project is not nationally representative, the surveillance methodology 
is appropriate; 
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� Preliminary review from Mongolia indicate that high quality data, worthy of 
publication, are being generated regarding entomological ecology and the epidemiology 
of VBDs, as well as microclimate and environmental factors. 

 

Technical recommendations 

� Capacity building workshops and other trainings have been well attended and were 
tailored to the demands of trainees. For future activities, it will be important to assess 
how these skills be built upon and assessments of needs should proceed any training 
taking place; 

� An adequate balance between human case surveillance, vector surveillance and climate 
surveillance should be sought to ensure that no element is overlooked and that future 
associations are both possible and appropriate. Geographic data linking cases to their 
homes should be collected to allow more detailed association with climate parameters; 

� Additional SOPs would be beneficial in some instances, including for installation of 
climate data collection systems, which should proceed, where required; 

� The results of this research should be published in the context of human, vector and 
climatic surveillance data, in addition to other pertinent epidemiological information; 

� The incorporation of additional and emerging VBDs (such as Japanese encephalitis in 
Papua New Guinea; West Nile virus in Mongolia) into the surveillance systems should 
be considered at as early a stage as possible. This will be valuable, particularly if the 
project is extended for future years. 

 

Recommendations for future implementation 

� Financial and some other processes are taking a considerable period of time in some 
settings. Alternative methods of financial transfer and other mechanisms should be 
identified and pursued by project managers to enable prompt implementation; 

� Intersectoral stakeholders are valuable and essential components for the successful 
conduct of the project, and clear coordination and liaison is an important aspect. 
Ongoing coordination between central and provincial levels should be a priority of all 
project staff to ensure successful implementation, and minimize logistical delays; 

� Funds should be mobilized from central budgets or other sources to allow continued 
implementation of the extremely commendable data collection and other project 
activities in Mongolia; 

� Due to administrative and other delays described above, and the relatively short original 
scope of the project, a no-cost extension of 6-months is recommended; 

� Capacity building to enable sustainability of key elements of the project is the primary 
project objective. This takes time to achieve and one year may be insufficient to effect 
capacity improvements. Based on the project review, it is strongly recommended that 
the project be extended on a long-term basis in the original project sites. Such an 
extension would also maximize investment in setting up the project and enable 
longitudinal surveillance for climate and VBDs 

 

Following the mid-term review and meetings with KOICA, a no-cost project extension 
of 6 months was agreed and formalized.  
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4.3.2 End-of-project review 

The end of project review was conducted in early June 2012 via visit to project sites, 
paper-based review and interview with keys stakeholders. Project outcomes presented at the 
end-of-project meeting were also considered in the report written by Dr Hae Kwan Cheong 
and these conclusions contribute to the conclusions and recommendations of this end-of-
project report. 
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5. PROJECT ACTIVITIES, RESULTS AND ACHIEVEMENTS 

The project's activities were implemented in all countries based on the final workplans. 
Implementation was enthusiastic and, in addition to achievements in the realm of the six 
project outputs, additional achievements were realized in the field of climate change and 
health adaptation. Particular gains were made in the fields of entomological and research 
capacity, improved programme management and research. Project achievements are described 
by output, below. Detailed reports of these activities, and outputs such as IEC materials, are 
included on the CD that accompanies this report and can be provided on request. 

5.1 Output 1: Increased awareness and involvement 

This is one of the first tangible climate change and health adaptation projects 
undertaken by governments in the WPR and awareness of the project and the underlying 
issues has been considerable. The project has received a strong level of political support in all 
project countries. The novel nature of the project has also assisted its visibility and the profile 
of climate change and health in project countries. Awareness-raising activities were divided 
broadly into two areas: awareness-raising among communities and awareness-raising among 
health stakeholders. In all countries: 

� High levels of political agreement and support for the project activities have been 
obtained, as evidenced by high level participation at meetings and signed ministerial 
orders and inter-ministerial agreements; 

� Intersectoral project technical working groups have been formed in each country, and 
met bi-monthly or more frequently throughout the duration of the project; 

� The activities of this project have been enthusiastically embraced by local project 
stakeholders, and the level of awareness raising of the climate change and VBD issue, 
and of KOICA as a donor, has been substantial. 

 

Community awareness-raising 

Reflecting scientific consensus over the risks of climate change impacting VBD 
incidence, health information messages were developed by intersectoral working groups for 
dissemination in target populations. These messages were reflective of the risks, rather than 
the certainty, of medium-term climate change impacts on VBDs, and emphasized protective 
behaviours that can minimize risks. The methods of disseminating messages were broad and 
included mass media campaigns such as the use of television, radio and internet, and specific, 
community-based information, education and communication campaigns. A selection of IEC 
materials is shown in figure 6. 
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Figure 6. A selection of IEC materials developed by the project (left to right) Cambodia, 
Mongolia and Papua New Guinea. These are English versions for review: those used in 
countries were printed in local languages. 

Awareness-raising among health and non-health stakeholders 

A planned output of the project is increased awareness and involvement of health and 
non-health stakeholders of climate change and vectorborne disease risks. The intersectoral 
project was considered an excellent opportunity to engage non-health sectoral stakeholders 
with an interest in determinants of health. Regular intersectoral technical working group 
meetings were an opportunity to involve a wide breadth of actors in the project. Additional 
meetings included those arranged by other sectors which were attended by project staff. Non-
health stakeholders including those in agricultural, immigration, veterinary, environmental 
and other sectors were informed of the project activities. 

Specific activities and outputs 

 Cambodia 

� High level (Ministerial) political mandate was required in Cambodia to allow 
participation in this Ministry of Heath project by members of other ministries. 
Agreements facilitating this level of intersectoral collaboration have been signed 
between the Minister of Health and: 

o Ministry of Water Resources and Meteorology; 
o Ministry of Agriculture, Forestry and Fisheries; 
o Ministry of Environment. 

� Community-based awareness-raising activities were conducted with household heads 
and other community-leaders. A total of 1,403 community members attended these 
sessions in Siem Reap, Kampong Thom, Kandal and Pailin provinces; 

� Two posters (one each for dengue and malaria) were designed for IEC purposes and a 
total of 2,500 were printed and distributed to health centres, schools, government 
buildings and other prominent sites within vulnerable communities; 

� A 50-second television spot was developed explaining climate change risks, impacts on 
VBDs and protective behaviours. This was broadcast 185 times on local station TV 5. 

 

 Mongolia 

� The intersectoral project brought together staff from three government ministries 
(Health; Nature, Environment and Tourism; Food, Agriculture and Light Industry) who 
jointly participated in the project technical working group. Intersectoral collaboration 
has been exceptional; 
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� The Minister of Health approved the project with Ministerial order # 131 signed on 
April 18, 2011; 

� Climate change is firmly on the political and health agendas in Mongolia and this 
project has elicited a high level of political interest and government support. This has 
been demonstrated by a desire expressed by the Ministry of Health to expand the 
project activities to neighbouring provinces and areas using national funds; 

� Two posters (one each for tick-borne diseases and plague) and two leaflets (one each 
for TBDs and plague) were designed and distributed. A total of 6,000 leaflets, 3,000 
posters and 2 large billboards were distributed in 21 provinces; 

� Electronic forms of leaflets were sent to 60,000 registered email addresses as a low-cost 
and novel way of reaching the population; 

� A television cartoon was developed targeting children in TBD endemic areas. This 
cartoon was shown 45 times; 

� Community awareness-raising activities were conducted, targeting medical workers, 
local government staff, teachers, pupils and community members. A total of 1,325 
people attended these sessions; 

� Specific publications were developed for printing. These were: 

o One World One Health strategy book; 

o Mongolia Disease Atlas; 

o MNG project newsletters, 2011 and 2012. 

 

 Papua New Guinea 

� The project was launched by the National Department of Health, with agreement from 
the provincial level. The project is under the direct management of the Prime Minister; 

� The intersectoral working group brought together staff from two different ministries in 
addition to those from research and other institutions; 

� Letters of intent were agreed upon between the National Department of Health and the 
Provincial Health Office in the project site. This is important in a decentralized country 
with relatively autonomous provinces, such as Papua New Guinea; 

� One poster was developed, highlighting the risks of highland malaria in project areas. 
400 posters and 4 large banners were printed and disseminated in project sites; 

� A radio spot warning of highland malaria risks was developed and broadcast in the 
highlands. 

 

Regional end-of-project meeting 

The end-of-project meeting, held from 25 – 27 June 2012, brought together 12 
participants from the three project countries (Cambodia, Mongolia and Papua New Guinea) in 
addition to one participant each from China, Laos PDR and Thailand who were invited to 
further disseminate results of the project to interested countries with similar climate change 
and health issues and plans. Additional attendees included two temporary advisors; one short-
term consultant; six observers including from KOICA; and WHO secretariat (attendance list 
included in annex 5; programme of activities included as annex 6). The meeting had the 
following objectives: 

� Review and document implementation, outcomes and best-practices of the KOICA-
funded project aiming to lessen the impacts of climate change on vectorborne diseases;  
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� Identify needs, research gaps and synergies with other partners for future climate 
change and vectorborne disease activities at the country level; and 

� Provide inputs to identify future Regional priorities in the area of climate change and 
vectorborne diseases. 

The meeting featured over 30 presentations from international experts, country 
participants and other stakeholders and featured lively groupwork during which future 
priorities and plans were laid out. These will be developed into policy recommendations, 
research frameworks and other documents that will guide future climate change and health 
activities in the region. This was one of the first such meetings held in the region, was an 
excellent example of intersectoral collaboration, and attendees agreed there is a strong need to 
pursue related initiatives in future. 

Each of the six project outputs were measured against the indicators specified in the 
project proposal and donor agreement. In this report, each is presented following description 
of the activities and achievements of the output. 

Output 1, measuring attainment of results: Increased awareness and involvement 

Outputs Indicators Targets Cambodia Mongolia Papua 
New 
Guinea 

Increased awareness 
and involvement of 
communities and 
stakeholders within 
and beyond the 
health sector in 
actions to minimize 
VBD consequences 
due to CC 

Proportion of 
household heads 
and key 
stakeholders (in 
target areas) who 
remember key 
messages on 
VBDs and CC 

Baseline: 
<10% 
Target 
Y1: 
>30% 

BL: 20% 
18 months: 
69% 
 

BL: 73.% 
18 months: 
90.5% 
 

No 
surveys 
possible 

 
� Awareness was ascertained by surveys of target groups prior to commencement of the 

project and at the end of the project; 

� In Cambodia and Mongolia, the post-intervention surveys revealed very high levels of 
understanding of protective behaviours which included prompt reporting to health 
facilities, using appropriate protective clothing or eliminating vector breeding sites; 

� In Papua New Guinea, due to delays in commencement of activities, it was deemed to 
be inappropriate to conduct surveys without sufficient duration between baseline and 
end-of-project, so no surveys were conducted. However awareness-raising activities 
were conducted as scheduled in project sites. 

 
5.2 Output 2: Strengthened surveillance and response capacity 

The project directly contributed to improving epidemiological, vector and climate 
surveillance systems through provision of resources, technical inputs and training for data 
collection, management and analysis.  

 Cambodia 

� Epidemiological surveillance strengthening focused on national-level dengue 
surveillance. Staff were supported over 11 months, in 6 sentinel surveillance sites 
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(National Pediatric Hospital; Ankor Children's Hospital; Siem Reap Referral Hospital; 
Battambang Referral Hospital; Kampong Cham Referral Hospital; Takeo Referral 
Hospital). Over this period, a total of 23,310 dengue cases were reported from every 
province of the country (Figure 7); 

� A sub-portion of these cases was laboratory tested to determine circulating dengue 
serotype in different provinces. 530 cases were serotyped and the majority was found to 
be dengue 1;  

� Dengue vector surveys were conducted in rural and urban areas of each of 4 provinces 
(Kandal, Siem Reap, Bantey Meanchey and Mondolkiri), 3 times (dry season, pre-
outbreak season, rainy outbreak season). A total of 1299 households were surveyed 
(Table 6). Aedes indices were high in all surveyed sites and there were no statistically 
significant differences between outbreak and pre-outbreak periods. These surveys 
suggest that vector density is not the main determinant of outbreaks in the country and 
other biological processes may be involved. Over the period of study, 9,461 dengue 
cases were reported from these provinces; 

� The insecticide resistance status of dengue vectors was determined for 7 provinces 
(Phnom Penh, Kampong Cham, Siem Reap, Battambang, Rattanakiri, Kratie, Kompong 
Thom). Resistance was detected in 6 provinces in which the larvicide temephos has 
been used in the past. However vectors were susceptible to operational concentrations 
of the larvicide, indicating a possible future issue of control failure. Only in Ratanakiri 
province, in which no larvicide has been used as a public health measure, was no 
resistance detected; 

� Climate data have been sourced from the Department of Meteorology, MOWRM from 
four provinces where data were most complete. In addition, historical data from these 
sites have been encoded and provided to the project to allow performance of 
retrospective studies. In survey sites where government meteorological data were 
unavailable, these were collected via procurement of six portable weather stations that 
have been installed in vector survey sites. 

 

 

Figure 7. Cumulative dengue incidence by district in Cambodia to June 2012. 
Surveillance systems and staff incentives were supported by the project. 
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Table 6. Summary of results of dengue vector surveys from 4 Cambodian provinces. 
Infestation rates were sufficiently high in all provinces and at all surveys to support dengue 
outbreaks. 

Survey Rural/urban  No. of 
houses 
surveyed 

No. of 
containers 
surveyed 

Houses 
positive 
with 
Aedes 

Containers 
positive 
with Aedes 

Total 
Aedes 
pupae 
recovered 

Pupae 
per 
person 

Rural 249 1233 84 133 890 0.7 Dry 
(November 
2011) Urban 250 1197 139 251 2953 2.3 

Rural 200 926 81 139 1959 2.0 Pre-
outbreak 
(March 
2012) 

Urban 200 794 113 203 3824 3.6 

Rural 200 1065 79 150 2096 2.0 Outbreak 
(June 2012) 

Urban 200 852 88 161 1923 1.8 

Total 1,299 6,067 584 1,037 13,645 2.0 

 

 Mongolia 

Epidemiological surveillance was conducted by two distinct mechanisms: one hospital-
based and one community-based.  

� Hospital-based surveillance was designed to determine the incidence of different VBDs 
in Selenge province, a high-incidence area of the country. Patients reporting to local 
health facilities and satisfying a case definition and exposure to VBDs were included 
and determined 'confirmed' or 'suspected', depending on whether the cases were 
laboratory confirmed. Over the study period there were 86 suspected and 29 confirmed 
cases (incidence: 4/1000 population). Tick borne borreliosis, tick borne encephalitis and 
tick borne rickettsiosis were the most common VBDs. Most cases occurred in June and 
July (Figure 8). 

 

 

Figure 8. Incidence of reported cases (suspected and confirmed) in Altanbulag and Khuder, 
Selenge province, Mongolia. 
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� Community-based surveillance was conducted in two soums (districts) of Selenge 
province, whereby every 5th resident of the province (total population of both soums: 
7,000) was selected via a sampling frame. Demographic, behavioural and reported 
clinical histories were collected in addition to laboratory investigations to ascertain 
VBD infection history. 44.3% of the surveyed population (n = 657) reported having 
been bitten by ticks in the past and 32.5% reported symptoms. 20.7% had immune 
response to either TBE or TBB, indicating the burden of these diseases may be higher 
than previously believed.  

� Vector surveys were conducted in two sites: Selenge province and Gobi-altai province, 
respectively, to monitor the distribution of TBD and plague vectors, respectively. 

1. Tick surveillance was conducted in three biotypes of a high-risk area of Mongolia: 
forest, river valley or steppe. Surveys were conducted 3 times/day in periodic 
surveys from April to October through measurement of 1000 metres of terrain over 
which tick flagging was conducted. Microclimate was concurrently determined 
though on-site measurements. Ticks were collected, counted and their species 
determined. In total, 1,551 ticks were collected, over 90% of which were of Ixodus 
persulcatus species. More ticks were recovered in forest and river valley biotype 
areas than in 'steppe' areas. Tick distribution was seasonal; between April and June 
they were abundant but the populations declined sharply thereafter. Modest 
relationships with climatic determinants were observed but these were not 
statistically significant (Figure 9). Cross-sectional tick surveys have been 
conducted before in Mongolia. However this is the first time that ongoing 
surveillance has been conducted over an entire transmission season.  

 

 

 Figure 9. Average number of ticks recovered during surveys in Khuder, Selenge, 
Mongolia, stratified by air temperature at the time of collection. A total of 1,551 ticks were 
collected during surveys 

2. Plague vectors and hosts were surveyed in Gobi-Altai province in which historical 
outbreaks of the disease have been common. Two periods of surveys were 
conducted of 20 days each in late May/early June, and August, respectively. The 
most common rodents captured were long-tailed squirrels (Spermophilus undulatus) 
and Siberian marmots (Marmota sibirica). Flea indexes were highest from 
abandoned marmot burrows and non-statistically significant relationships between 
rodent activity and infestation with fleas and climatic factors were observed. 
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� Teams from the meteorological sector accompanied vector surveys to concurrently 
measure soil and air temperature and other parameters. Data included: air temperature 
(°C); soil temperature (°C); soil humidity (%); air humidity (%); wind speed mm/sec; 
cloud cover (by score); precipitation. These data allowed determination of climatic 
determinants of vector and case distribution to be made.  

 
 Papua New Guinea 

Epidemiological, vector and climate surveillance were strengthened in the project site 
of Daulo district, Eastern Highlands Province. 

� In health centres where adequate diagnostic tools for vectorborne diseases were 
unavailable, rapid diagnostic tests for dengue and lymphatic filariasis were procured 
and supplied to project sites. 

� All health staff from the project site (total number 28) received training from 27 – 29 
July 2012 to improve knowledge and skills for diagnosis and reporting of malaria and 
other vectorborne diseases, including the use of reporting systems. A major feature of 
the training was the use of rapid diagnostic tests for malaria. 

� Vector surveillance training was conducted over 4 days (6 – 9 December 2011) in the 
project area. Nine staff were trained on theoretical aspects of dengue vector biology and 
morphology, laboratory demonstrations, collection and identification of vectors and 
their breeding sites, Aedes surveillance and interpretation of the surveillance results of 
field and laboratories activities. The vector mosquito Aedes albopictus was identified 
from several containers in Goroka town, including on the site of the local clinic. 
Anecdotal reports of dengue cases were reported. 

� Climate surveillance was strengthened through provision of six portable weather 
stations that were installed at project sites to enable concurrent monitoring of climatic, 
vector and epidemiological data.  

 

Output 2, measuring attainment of results: Strengthened surveillance and response 
capacity 

Outputs Indicators Targets Cambodia Mongolia Papua 
New 
Guinea 

Proportion of 
districts/communes 
in target areas with 
timely data on VBD 
cases 

Baseline: 
<10% 
Target 
Y1: 
>30% 

18 months: 
Not assessed 

18 months: 
100% (2 
soums) 
 

18 months: 
100% (1 
district) 
 

Strengthened 
surveillance for 
vector borne 
infections and 
CC and capacity 
for rapid 
response to 
VBD outbreaks 

Number/proportion 
of districts with 
functional early 
warning systems 

Baseline: 
0 
Target 
Y1: 50% 

Baseline: 0 
18 months:  
4 provinces 
 

Baseline: 0 
18 months:  
4 districts (2 
provinces) 
 

Baseline: 0 
18 months: 
1 district 
 

 

� The proportion of districts/communes with timely data on VBD cases was determined 
via routine surveillance reports in the health system. The number of districts with 
functional early warning systems was determined thorough interviews with project staff 
and review of reports; 
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� In Mongolia and Papua New Guinea, surveillance systems were strengthened in target 
districts though training and provision of essential equipment and, at the end of the 
project, case data were routinely available; 

� In Cambodia, no project site was selected for epidemiological surveillance and the 
project instead supported national-level surveillance strengthening, and so this indicator 
was not assessed; 

� The first step in development of early warning systems is the concurrent collection and 
analysis of epidemiological and climate data. This has been achieved in all project sites 
and is augmented by vector data of varying frequency. The next stage of climate change 
and VBD activities will be to develop predictive computer models to assess the 
predictive value of these determinants, and their utility in public health decision-making. 

 
5.3 Output 3: Strengthened capacity for vector control 

Progress in vector control focused on Papua New Guinea. In Cambodia, it was felt that 
selecting specific project sites for vector control activities would be inappropriate, and vector  
control interventions are not used in Mongolia. 

� In Papua New Guinea, an indoor residual spraying (IRS) training course was conducted 
from 25 to 27 July 2011 in Goroka. 34 participants took part in the course, from 
Malaria Surveillance and Control Unit, Eastern Highland Province, Cimbu Province, 
Enga Province, Western Highland Province, and Southern Highland Province. The 
training was a success with all participants completing the course and being able to 
conduct IRS in their home provinces following outbreak reports; 

� In addition, six Hudson sprayers were procured using project funds and were deployed 
in the project site for outbreak response activities.  

� In Mongolia, vector control activities focused on awareness-raising of the population to 
allow them to protect themselves from the bites of vectors, and on the correct method of 
removal of vectors that had already bitten.  

� In Cambodia, support was provided for dengue outbreak response activities in high-risk 
provinces. These activities included application of larvicide to prevent emergence of 
additional vector mosquitoes. 

 

Output 3, measuring attainment of results: Strengthened capacity for vector control 

Outputs Indicators Targets Cambodia Mongolia Papua 
New 
Guinea 

Strengthened 
capacity for 
vector control 

Proportion of target 
population covered 
by vector control for 
prevention of VBDs 

Baseline: 
<50% 
Target 
Y1: 60% 

18 months: 
Not assessed 
 

18 months: 
85-90% 
 

18 months: 
Pending 
outbreaks 
 

 

� The availability of vector control measures was assessed using routine health 
information system data augmented by surveys, depending on the vector control 
measure in question; 
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� In Mongolia, no form of vector control is available. However, the population can utilize 
sound protective behaviour and the reported behavioural change of householders at the 
end of the project was extremely high; 

� In Papua New Guinea, vector control refers to the use of indoor residual spraying 
during outbreaks. 34 project staff were trained to perform these activities but because 
no malaria outbreaks were reported during the project timeframe, measurement of 
attainment was not possible; 

� In Cambodia, as no specific project site was chosen, this indicator was not assessed. 
However outbreak response activities were launched from the national level to protect 
communities from VBDs. 

 
5.4 Output 4: Diagnosis and treatment 

Climate change is projected to cause expansion in the geographical distribution of 
VBD cases into areas in which outbreaks have previously been absent or rare. Strengthening 
diagnostic and treatment capacity was therefore a project priority. 

 Cambodia 

� Training courses in dengue clinical management for physicians were arranged to 
improve capability in case detection and appropriate management. A total of 52 
physicians and 52 nurses were trained between June and July 2011. 

 

 Mongolia 

� Medical workers from high-risk areas were trained in diagnosis of symptoms, diagnosis 
and appropriate treatment of VBDs. A total of 45 staff received training; 

� To  enhance diagnostic capacity at the national and sub-national levels, procurement of 
diagnostic kits and other laboratory supplies were made to enable diagnosis of: TBE, 
Borrelia (Lyme disease); Crimean Congo fever; Japanese encephalitis; West Nile virus; 
ehrlichiosis; anaplasmosis; rickettsia; Yersinia pestis (plague). Reagents for >10,000 
diagnoses were procured.  

 

 Papua New Guinea 

� Diagnostic and treatment of VBD training session was conducted for all health staff in 
Daulo district (n = 28). Target diseases included malaria, dengue and lymphatic 
filariasis. The objectives of the training course were: 

1) To improve the knowledge and skills of health workers in climate change and 
prompt reporting of malaria; 

2) To introduce the current diagnosis and treatment of vector-borne diseases to 
health workers; 

3) To discuss on use of individual form to report patients with fever fortnightly; 

4) To clarify issues related to diagnosis and treatment of malaria and patients 
with fever. 

� Rapid diagnostic tests for dengue and lymphatic filariasis (enough for 1,000 tests per 
disease) were procured and deployed to project sites to allow – for the first time – 
diagnosis of these VBDs in heath facilities.  
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Output 4, measuring attainment of results: Diagnosis and treatment 

Outputs Indicators Targets Cambodia Mongolia Papua 
New 
Guinea 

Strengthened 
capacity for 
effective 
diagnosis and 
treatment of 
VBDs 

Proportion of VBD 
cases in public 
health facilities in 
targeted areas that 
were diagnosed and 
treated according to 
guidelines 

Baseline: 
40% 
Target 
Y1: 60% 

18 months: 
not assessed 

Baseline: 57 
cases 
18 months: 
92 cases 
 

18 months: 
4 cases 
diagnosed 
(see below) 
 

 

 Measuring the number of cases diagnosed and treated was performed through 
examination of hospital records from project sites: 

� In Mongolia, there was an increase in case reporting and treatment following initiation 
of the project, resulting in an additional 35 cases being treated; 

� In Papua New Guinea, rapid diagnostic tests were in use in the project site and 4 cases 
of malaria were diagnosed and treated according to national treatment guidelines; 
dengue and lymphatic filariasis tests are being used and no cases have yet been detected. 

 
5.5 Output 5: Strategic information and research 

The project has filled important operational and research gaps related to climatic 
determinants of VBD disease transmission. Given the time-frame of the project, insufficient 
for longitudinal studies, research activities were largely confined to determining baselines or 
retrospective studies. However, research was a highlight of the project, enthusiastically 
embraced by all counties. Completed research studies include: 

� Retrospective analysis of dengue incidence and climatic determinants in Cambodia. 
Seasonal patterns have been consistent over the last 15 years but the determinants of 
outbreaks are still unknown. These data will subsequently be used for a modeling 
analysis in an attempt to develop climate-based early warning mechanisms, as have 
been developed elsewhere; 

� Distribution and infective rate of different tick species in Selenge province, Mongolia. 
Following tick surveys, their infective rates were determined via molecular methods. 
This is the first demonstration of pathogens isolated from ticks in Mongolia.  

� Seasonal, ecological and environmental determinants of dengue vector distribution in 
Cambodia. Repeated surveys, in the context of ecological and environmental data, have 
allowed assessment of causative relationships. Additionally, household-mapping of 
vector distribution has demonstrated the heterogeneity of vector distribution within 
villages (Figure 10). 
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Figure 10. Household-level mapping of dengue vector distributions using GIS from project 
sites in Cambodia. The size of circles relates to the number of Aedes pupae recovered from 
each household and can used to guide control efforts. 

 

� Association between microclimate and tick behaviour: climate change impacts and 
implications for disease control. This study in Mongolia describes the climatic 
determinants of tick behaviour and consequent implications of climate change on 
disease epidemiology.  

� Study of malaria vector distribution in Pailin province, Cambodia. Malaria vector 
distributions were compared in areas of differing and recently changed land use 
including forested and recently deforested areas.  

� Dengue vector surveys in Goroka, Eastern Highlands, Papua New Guinea. These were 
the first dengue vector surveys to be conducted in Papua New Guinea Highlands since 
1992. The competent vector Aedes albopictus was discovered and reports of dengue 
cases were also received. Worryingly, many vector breeding sites were discovered on 
the site of the hospital where cases were treated, increasing the possibility of viraemic 
patients being bitten and contributing to ongoing disease transmission. 

� Baseline mosquito survey: Mongolia. A number of mosquito species survive in northern 
climates and outbreaks of VBDs have historically occurred in temperate regions. 
Climate change may facilitate expanded distribution of vectors in Mongolia and these 
surveys identified potential vectors of disease. 

Additionally and importantly, a strong working relationship has been established with 
research partners who will conduct monitoring and evaluation in addition to research 
activities. During the end-of-project meeting, a list of research priorities in climate change 
and vectorborne diseases was developed with partners, and this provides a mandate and 
technical direction for development of future research protocols. 
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Output 5, measuring attainment of results: Strategic information and research 

Outputs Indicators Targets Cambodia Mongolia Papua New 
Guinea 

Strategic 
information on 
knowledge gaps 
generated and 
utilized to better 
respond to CC-
induced VBDs 

Number of 
technical reports 
of studies on the 
effect of CC on 
VBD in the 
countries 
(published 
research findings 
at a later date) 

Baseline: 
0 
Target 
Y1: 10 

18 months:  
3 
 

18 months:  
6 
 

18 months: 
2 
 

 

� Research achievements were assessed by counting completed reports of research 
outcomes. A number of novel surveillance activities may also be considered as pieces 
of research and their findings will be published at a later date.  

 

5.6 Output 6: Country programmes and project management 

Strengthened country programmes 

Health adaption to climate change is a relatively new field and strengthened 
programmes and capacity to conduct heath adaptation have been one of the main successes of 
the Project. Many skills, such as those of statistical analysis and data handling, are extremely 
transferable and will be of continuing benefit to programmes.  

Capacity-building training sessions 

A total of seven training sessions were planned and evaluated, two each in Mongolia 
and Papua New Guinea and three in Cambodia. These covered topics including vector 
surveillance skills, statistics, data handling and clinical training. Details are provided in  
Table 7.  
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Table 7. Training sessions conducted to strengthen capacities in climate change and 
vectorborne diseases 

Country Date of 
training 

Topic of training Trainer (s) Trainees 

Mongolia 21 – 22 June 
2011 

Data handling, coding 
and appropriate 
epidemiological 
association of climate 
and disease data 

Professor Hae-
Kwan Cheong 

Biologists, 
epidemiologists and 
microbiologists from 
national and provincial 
levels (n = 20) 

Cambodia 12 – 14 July 
2011 

Dengue clinical 
management for 
physicians 

Cambodia 
National 
Pediatric 
Hospital 

Physicians (n = 52)  

Cambodia 19 – 21 
August 2011 

Basic signs and 
symptoms of dengue for 
nurses  

Cambodia 
National 
Pediatric 
Hospital 

Nurses (n = 52) 

Papua 
New 
Guinea 

27 – 29 July 
2011 

Malaria surveillance 
diagnosis and treatment; 
other VBD 
identification 

Mr Leo Makita 
(NDOH); Dr 
Zhang Zaixing 
(WHO PNG) 

All project district 
health staff (n = 28) 

Mongolia 27 August – 
2 September 
2011 

Vector surveillance in 
changing ecological 
settings, identification 
and data recording 

Dr Chang Moh 
Seng (WPRO) 

 

Cambodia 23 
November – 
3 December 
2011 

Data handling, coding, 
statistics and 
appropriate 
epidemiological 
association of climate 
and disease data 

Dr Cheong Hae 
Kwan and Dr 
Mina Ha 

National level inter-
ministerial participants 
(n = 16) 

Papua 
New 
Guinea 

6 – 9 
December 
2011 

Vector surveillance in 
changing ecological 
settings, identification 
and data recording  

Dr Mohd 
Khadri bin 
Shahar 
(Institute for 
Medical 
Research, 
Malaysia) 

Provincial and 
national health staff  
(n = 9) 

 

Project management 

Project management was conducted at the regional level primarily by one WHO 
Technical Officer who was dedicated to the project. Recruitment was completed in February 
2011, approximately 6 weeks after the start of the project. Wider management and technical 
inputs were received by staff from ESR and ENH over the course of the project. Dedicated 
project monitoring visits to project countries were made in line with Table 8, below. In 
addition to these regional staff members, WHO country office staff were involved in project 
management on a day-to-day basis. Technical reports are available in the attached CD and are 
available on request. 
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Table 8. Management visits to countries made by WHO staff and external consultants.  

Date of 
mission Destination WHO staff 

member(s)* 
Accompanying 
external consultant 

Primary terms of 
reference  

20 – 23 
March, 
2011 

Mongolia Dr Hyen-Mi Chung 
(ENH);  
Mr Joshua Nealon 
(MVP) 

Prof. Cheong Hae-
Kwan 

Project inception 
meeting: Mongolia 

27 – 29 
March, 
2011 

Cambodia Dr Geun-Heag Yoo 
(ENH);  
Mr Joshua Nealon 
(MVP)  

Prof. Park Jae-Won;  
Dr Kim Young-Min 

Project inception 
meeting: Cambodia  

31 March 
– 3 April, 
2011 

Papua New 
Guinea 

Dr Hyen-Mi Chung 
(ENH);  
Mr Joshua Nealon 
(MVP) 

Prof. Park Jae-Won Project inception 
meeting: Papua New 
Guinea 

16– 24 
May, 
2011 

Cambodia Mr Joshua Nealon 
(MVP) 

 Attend TWG meeting 
and develop 
procurement list  

21 – 25 
June, 
2011 

Cambodia Dr Chang Moh 
Seng (MVP) 

 Monitoring 

16 – 22 
June, 
2011 

Mongolia Dr Hyen-Mi Chung 
(ENH);  
Mr Joshua Nealon 
(MVP) 

Prof. Cheong Hae-
Kwan 
Ms Bolor B, MSc 
student 

Plan study designs 
and statistical training. 
Mid-term review. 

17 – 22 
July, 
2011 

Papua New 
Guinea 

Mr Joshua Nealon 
(MVP) 

[Professor Park 
planned but unable to 
join] 

Mid-term review 

27 Nov – 
3 Dec 
2011 

Cambodia Mr Joshua Nealon 
(MVP) 

Prof. Cheong Hae 
Kwan, Dr Mina Ha 

Data analysis and 
statistics training: 
climate change and 
VBDs 

2 – 3 Dec 
2011 

Cambodia Mr Joshua Nealon 
(MVP) 

Dr Steven Connor Review and provide 
recommendations on 
climate data 
incorporation 

4 Dec – 9 
Dec 2011 

Papua New 
Guinea 

Dr Zaixing Zhang 
(MVP) 

Dr Steven Connor Review and provide 
inputs in early 
warning systems 

6 Dec – 9 
Dec 2011 

Papua New 
Guinea 

Dr Zaixing Zhang 
(MVP) 

Dr Mohd. Khadri Dengue vector survey 
training 

15 Jan – 
3 Feb 
2012 

Cambodia Mr Joshua Nealon 
(MVP) 

 Provide ongoing 
project management 

2 – 5 
May 
2012 

Mongolia Mr Joshua Nealon 
(MVP) 

Prof. Cheong Hae 
Kwan 

End-of-project 
review; provide 
analysis inputs 

28 – 31 
May 
2012 

Cambodia Mr Joshua Nealon 
(MVP) 

 Plan end-of-project 
meeting 

24 – 28 
June 
2012 

Cambodia Dr Eva Maria 
Christophel (MVP), 
Dr Nasir Hassan 
(ENH), Mr Joshua 
Nealon (MVP) 

Prof. Cheong Hae 
Kwan, Dr David 
Harley, Dr Masahiro 
Hashizume 

Attend end-of-project 
meeting 
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Additional technical inputs 

External technical assistance into project design, planning and implementation has been 
provided by external experts as outlined in the table below: 

Name Role 
Professor Jae-Won Park, Department of 
Microbiology, Graduate School of Medicine, 
Gachon University of Medicine and Science, 
Incheon, Republic of Korea 

Technical Advisor for inception meetings;  
To conduct trainings and conduct mid-term 
reviews 

Dr Young-Min Kim, Department of Social and 
Preventive Medicine, Sungkyunkwan University 
School of Medicine, Republic of Korea 

Technical Advisor for inception meetings 

Professor Hae-Kwan Cheong, Department of Social 
and Preventive Medicine, Sungkyunkwan 
University School of Medicine, Republic of Korea 

Technical Advisor for inception meetings;  
Conducted trainings and conducted mid-
term reviews (on-site and desk-based) 

Dr Masahiro Hashizume, Department of 
International Health, Institute of Tropical Medicine, 
Nagasaki University, Japan 

To provide technical input to study design 
and retrospective analyses and time-series 
analyses 

Professor Chae Joon-Suk. Entomologist. Seoul 
National University, Republic of Korea 

Provide review of study protocols and 
input to entomological aspects, particularly 
with respect to tick surveillance 

Dr Kim Ho, Statistician/Modeling expert; Gachon 
University of Medicine and Science, Republic of 
Korea 

Provide training in data management and 
conduct retrospective climate analyses 

Ms B Bolor, MSc student, Sungkyunkwan 
University School of Medicine, Republic of Korea 

Provide linguistic, translation and other 
support to Mongolian project activities 

 

In addition, valuable institutional collaboration has been provided from: 

Institution Role 

Department of Vector Biology and Control, Chinese 
Centre for Disease Control, Beijing, China 

Provided technical review of ecto-parasite 
surveillance methodology 

The Earth Institute at Columbia University; WHO 
Collaborating Centre on climate sensitive diseases, 
New York, USA 

Providing technical review of climate 
change and malaria theory and key events 

Institute for Medical Research, Malaysia, WHO 
Collaborating Centre for Ecology, Taxonomy and 
Control of Vectors of Malaria, Filariasis and 
Dengue 

Provided training on dengue vector 
surveillance and identification of vectors in 
Papua New Guinea 

 
Procurement 

• Procurement lists were drafted, reviewed and approved for each country (provided in 
annex 7).Procurements were made via the WPRO supply unit via WHO Headquarters 
in cases of laboratory and other technical equipment. The supply unit has good 
relationships and competitive pricing agreements with many suppliers and all 
procurements made through WHO are not liable to tax. However in instances where 
items may benefit from follow-up service or local warranty (such as computers, 
generators, and other commonly-available items). They were purchased locally by 
competitive tender. The total value of procurements was $211,000. 
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Fund disbursement and financial management 

Due to different constraints in each project country, the model of fund disbursement 
and spending has been country-specific, allowing for the most effective mechanism to be used 
while maintaining clear and accountable financial oversight. WHO uses a variety of methods, 
subject to internal processes and audit, to ensure transparent and traceable financial 
transactions. These include direct financial transfers to governments; agreements for 
performance of work; and other methods. 

 
Output 6, measuring attainment of results: Country programmes and project management 

Outputs Indicators Targets Cambodia Mongolia Papua New 
Guinea 

Strengthened 
country programmes 
and effective and 
efficient project 
management 

Project 
activities 
carried out 
adequately and 
on time 

Baseline: 
0 
Target 
Y1: 80% 

Baseline: 0 
18 months: 
78% 
 

Baseline: 0 
18 months: 
83% 
 

Baseline: 0 
18 months: 
59% 
 

 

� Verification of the indicator was conducted by assessing, for each country, whether 
activities in each workplan had been conducted on time and adequately. In Cambodia, 
37 activities were planned and 29 were judged to have been carried out adequately and 
on-time. In Mongolia and Papua New Guinea these figures were 30/36 and 22/37, 
respectively.  

 



- 45 - 

5.7 Attainment of the project objective 

The project had one overarching objective to which each output contributed. The 
objective had the indicators as specified in the project proposal and assessed as in the table 
below: 

Project 
objective 

Indicators Targets Cambodia Mongolia Papua 
New 
Guinea 

Proportion of 
VBD outbreaks 
which occur in 
target areas 
which are 
detected early 
and dealt with in 
an adequate and 
timely manner 

Proportion Not 
assessed 

100% (2 
TBE 
outbreaks 
detected, the 
first in 
Selenge) 
 

No 
outbreaks 

To build 
capacity in 
countries and at 
regional level to 
minimize 
consequences of 
VBDs to 
populations in 
areas that are 
prone to CC Proportion of 

health staff and 
population in 
target areas who 
are aware of the 
possible 
consequences of 
CC on VBD and 
how to prepare 
and respond 
accordingly 

Proportion Population: 
69% 
Health 
staff: not 
assessed 

Population: 
90.5% 
Health staff: 
all trained 
 

Population: 
not 
surveyed 
Health 
staff: all 
trained 

 

Verification of the proportion of outbreaks adequately responded was conducted via 
review of health information records and outbreak reports. The proportion of health 
staff/population aware of climate change was assessed by surveys. 

� In Mongolia, outbreaks were detected for the first time in the project site. In Papua New 
Guinea, no outbreaks were detected in the project site during the project duration. In 
Cambodia, as no specific project site was described, the indicator was not used. 

� Population awareness levels were high in Cambodia and Mongolia reflecting 
penetration of awareness-raising messages. In Papua New Guinea, the duration of time 
was not sufficient to justify two rounds of surveys. 

� All health staff in Mongolia and Papua New Guinea were trained and were therefore 
aware of the climate change and vectorborne disease issue. In Cambodia, national-level 
staff were trained rather than those from a project site.  

 
5.8 Additional achievements and findings 

In addition to the stated project outputs there were a number of additional benefits and 
achievements attributable to the project: 

� A very high level of political interest and support was observed in all countries. This 
may have been associated with the topical nature of climate change activities and the 
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novel nature of this project in addressing them in a tangible way. This facilitated project 
implementation and will be beneficial for future resource mobilization; 

� Indicative of this political interest, the project and its Korean government support were 
commended during the sixty-second session of the WHO Western Pacific Regional 
Committee Meeting in Manila in 2011; 

� Activities have had policy impact that will be long-lasting. In Cambodia, the activities 
of the project feature very prominently in draft national strategic climate change and 
health plans that may become national policy. In Papua New Guinea and Mongolia, the 
project is cited as an effective example of health adaptation; 

� In addition to resource mobilization for climate change and VBDs, project outcomes 
may facilitate additional resourcing for other areas of climate change and health 
adaptation which are significantly under-represented in comparison with other sectors 
in adaptation frameworks and in terms of funding; 

� Given the high profile of the project, there has been very high visibility of Korean 
experts. Four experts have been closely involved in the project and have made 8 
country visits. Their invaluable contributions have been highly appreciated in countries; 
linkages between Korea and the project countries have been strengthened and future 
collaborations have been requested by countries; 

� A KOICA public relations visit was arranged and facilitated to the project sites in 
Cambodia followed by development of a short advocacy video and photographs for 
internal KOICA purposes. The visit took place over 2 days in January; 

� There has also been a high level of visibility of Korea's involvement in climate change 
issues, particularly in health, and as a relatively recent entrant to the international donor 
community this visibility may be welcome; 

� The enthusiasm and interest highlighted above will contribute towards the development 
of future proposals and activities, including using national funding; 

� Intersectoral linkages have been strengthened. This includes between the climate and 
health sectors and an interesting project output involves a concept note describing 
closer utilization of climate services for health sector decision-making. These and other 
linkages will be useful given the increasing emphasis on intersectoral activities. 

 

The project has been represented at a number of national and international symposia, 
meetings and events. These include but are not limited to: 

� ASEAN Consultative Meeting on Climate Change and Infectious Diseases (Manila, 
2011): the project was presented to all ASEAN member countries; 

� Sixty-second session of the WHO Regional Committee for the Western Pacific (Manila, 
2011): poster presentation to all health ministers and other officials from WPR 
countries (figure 11); 

� WHO Regional meeting of malaria programme managers: presentation of VBDs and 
climate change adaptation to broad range of senior malaria programme managers and 
international stakeholders (Manila 2011); 

� East Asia Climate Partnership Forum (Seoul; March 2012): project presented to 
KOICA, K-ECO and other Korean stakeholders; 

� UNIDO/KOICA meeting, (Cambodia, 2012): presentation to other multilateral EACP 
recipients; 

� 3rd National Symposium on Climate Change and Health, Mongolia (2011). Project 
presented as an example of climate change and health adaptation; 
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� Annual Inter-Sectoral Zoonoses meeting, Mongolia (2011); 

� International Tick-borne encephalitis and other tick-borne infections conference in 
Irkutsk, Russian Federation (26– 28 June, 2012). 6 presentations made regarding this 
project; 

� Pacific Climate Change and Health Symposium (Fiji, 2012): presentation of the project 
and its research outcomes to 16 Pacific island country ministry/departments of health 
and other donors and stakeholders (Figure 11). 

 
 

 
Figure 11. Posters, developed to disseminate activities and findings of the project, 

displayed at scientific congresses and other meetings. 

5.9 Technical challenges 

Administrative and financial procedures 

The duration of this project is one year. Such a time-frame requires prompt and 
efficient financial disbursement and administrative processes but some delays have occurred 
for the following reasons: 

� Systems of government tend to be vertically arranged in ministries, and cooperation 
between ministries may require authorizations and approvals. This intersectoral project 
required close inter-ministerial cooperation that required formal frameworks to be 
developed between health and non-health sectors, including signing memorandums of 
understanding and other documents at high political levels. These political processes 
have taken time; 
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� In Papua New Guinea the health system is highly decentralized and financial 
disbursement to the provincial level has taken longer than expected due to the 
requirement to transfer funds through the Health Sector Improvement Plan (HSIP) 
mechanism. This process is complicated and is currently under audit. Transfers have 
therefore taken longer than expected; 

� Political instability has been especially prevalent in Papua New Guinea over the project 
timeframe, but government elections in other countries have also impacted some other 
project activities;  

� When working in an intersectoral taskforce, decision making on specific activities may 
require additional discussion to reach consensus. These decisions, for example on exact 
activities to be funded by the project, have taken longer than expected in some instances; 

� In Mongolia where implementation has been proceeding extremely efficiently, 
additional funding has been requested to allow expansion of activities including tick 
and plague surveys. 

 
Lack of human resources in the field 

� Climate change and health is a new area and implementing adaptation activities is a 
ground-breaking response to climate change risks. Identification of suitably 
experienced project staff has been a challenge in some countries, particularly Papua 
New Guinea. Training sessions have been arranged to improve capacity where clear 
gaps in local capacity have been identified. 

 

Technical and logistical challenges 

This project was complex, having a number of elements in different countries. Several 
technical and logistical challenges have been encountered: 

� Research was one element of the project. Any research involving human subjects 
requires technical review followed by local and regional ethical approval. These 
processes have taken a considerable period of time and have delayed implementation of 
some research activities; 

� In some countries, the work being conducted was either novel or has not previously 
been conducted on this scale. Some activities have not been conducted for several years. 
For this reason, reliable baseline data against which to compare findings were scarce; 

� Climate data are available from some project sites but these have, in some cases, been 
inconsistent and might not be representative of microclimate at project sites. Collection 
of climate data through purchase of weather stations has therefore been necessary in 
some instances; 

� These project activities took place in rural areas. Transport to project sites and transport 
within countries took a considerable amount of time. In Papua New Guinea, these 
logistical constraints are complicated by the security situation that required armed 
escorts when travelling to some sites. These factors had implications for cost; 

� For research and some other elements of the project, including surveillance, the project 
time-scale was rather short. A longer period of longitudinal follow-up would have 
allowed additional conclusions to be drawn about climate change and vector borne 
diseases; 

� The important contributions of Professor Park Jae-Won have been most valuable and 
have aided this project in many ways. His loss has been a considerable constraint. 



- 49 - 

6. ANALYSIS OF OPERATIONAL COSTS 

6.1 Analysis of operational costs 

The project budget of $1,200,000 was completely expended at the end of the project. 
Expenditure was closely in line with the budgets planned in the project proposal with the 
exception that vector control activities were less extensive than planned for reasons described 
above. Therefore only $78,083 was used for this output (Table 9). This was largely re-
programmed for research activities, reflecting the novel nature of the project and the 
requirement to conduct baseline studies and other operational research. A formal statement of 
liquidation of funds will be provided by the WHO Director of Administration and Finance to 
KOICA towards the end of the WHO financial year. 

Table 9. Expenditure of project funds by output.  

Output Planned 
budget 

Expenditure 

1. Increased awareness and involvement of communities and 
stakeholders 

136,000 129,610 

2. Strengthened surveillance 166,000 177,825 

3. Strengthened capacity for vector control 100,000 75,083 

4. Strengthened capacity for effective diagnosis and 
treatment of VBDs 

67,000 68,190 

5. Strategic information on knowledge gaps 77,947 91,641 

6. Effective and efficient project management (including 
procurement) 

515,000 519,597 

Programme support costs 138,053 138,053 

Total 1,200,000 1,200,000 
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7. CONCLUSIONS 

Conclusions have been drawn based on consensus reached between intersectoral 
project partners, consultants and temporary advisors at the end-of-project meeting. These 
have been augmented with specific conclusions related to the achievements and results 
described above. 

Climate change and health 

� Manifestations of global climatic changes include increase in surface temperatures and 
sea levels and in frequency of extreme weather events. These have direct and indirect 
negative impacts on health. VBDs are particularly sensitive to these effects; 

� While it is difficult to attribute changes in VBDs to climate change it is undeniable 
there will be changes that are likely to be negative. Changes are likely to be 
heterogeneous; 

� Strengthening the adaptive capacity in health is a key strategy to lessen the effects of 
climate change and protect vulnerable populations. Soundly conducted vulnerability 
analyses can identify those most likely to be adversely affected; 

� The health sector has been relatively neglected in the global, regional and country 
response to climate change, partly due to lack of awareness, and relative lack of 
available evidence at local level.   

 

The project to strengthen control of VBDs to lessen the impact of climate change 

� The objective of this Project was to build capacity in countries and at regional level to 
minimize consequences of VBDs to populations in areas that are prone to climate 
change; 

� Six project outputs were conceived. They were: 1) Increased awareness; 2) 
Strengthened surveillance; 3) Enhanced vector control; 4) Strengthened diagnosis and 
treatment of VBDs; 5) Identification and filling of knowledge gaps; 6) Strengthened 
programme management; 

� The Project duration was 1 year, extended to 18 months, and focused on Cambodia, 
Mongolia, Papua New Guinea, with total funding from KOICA through the East Asia 
Climate Partnership of $1,200,000. 

 

Project strengths 

� The project was launched in each country with strong country level support. It 
demonstrated a cross-programme and intersectoral approach that was successfully 
implemented on the ground in each of three countries vulnerable to the impacts of 
climate change; 

� Political and sectoral enthusiasm was reflected in high level of enthusiasm to 
implement and most Project outputs were realized. Additional and unexpected outputs 
were also achieved; 

� The project approach on climate change and VBDs was original and comprehensive, in 
terms of institutional involvement, research elements, and with a strong capacity 
building element to address future threats. The Project made climate change 
interventions tangible, relevant and realistic; 
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� The diversity of the Region was well represented in terms of climatic variations, 
abundance of different VBDs and their vectors, and demographics;  

� Integration with existing health and non-health programmes was conducted in 
continuum with National Adaptation Programmes of Action (NAPA) and other national 
strategic documents and frameworks. The project was a logical sequitur to climate 
change adaptation planning conducted in each of the countries; 

� The Project was in line with climate change related vulnerabilities and ongoing work in 
other countries of the Region; 

� Capacity was strengthened including on vulnerability analysis, diagnosis, surveillance 
(especially entomological and climate parameters) and data management, 
communication and research; 

� The Project is a model case for future development cooperation and a pathfinder for 
future climate change work, particularly in terms of adaptation. 

 
Project limitations and challenges  

� The project duration was too short to demonstrate considerable outcome-level changes. 
However outputs were realized. Due to the nature of climate change impacts, a 
medium- and long-term approach is required; 

� The intersectoral project set up and leadership has taken time to mature in some 
instances and administrative agreements were time-consuming; 

� Due to the novel nature of climate change and health adaptation, there were some 
capacity limitations and new ground was being forged. Particularly with regards to 
research, awareness and monitoring and evaluation of climate change interventions, 
these are new areas; 

� Ethical approval of research components was time-consuming. 
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8. RECOMMENDATIONS FOR FUTURE IMPLEMENTATION 

1) The momentum gained with climate change and VBDs should be continued, scaled 
up and expanded geographically and in terms of disease spectrum, giving 
consideration to including other diseases such as those that are waterborne; 

2) National working groups should present this work on climate change and VBD to 
high-level national climate change authorities; 

3) VBD programmes should be represented in national climate change committees or 
working groups and involve climate change representatives as relevant; 

4) Climate change and VBDs should be incorporated in national climate change plans 
and implemented in an intersectoral approach; 

5) National technical working groups, jointly with WHO, should  disseminate/publish 
this work  in several ways: 
- As advocacy material targeting policy makers; 
- Targeting funding agencies in appropriate forms; 
- In scientific publications; 

6) Relevant partners should explore further partnerships to support Member States for 
climate change-VBD adaptation activities at country and regional level. These may 
involve collaboration with intersectoral colleagues; 

7) Advocate for strengthened political commitment for climate change, health and 
VBDs among all stakeholders. This project is an excellent opportunity on which to 
build; 

8) WHO and development partners should work to strengthen capacity of the health 
sector and support other sectors and stakeholders in climate change and VBDs. 
Integration with infrastructure, migration and other determinants of VBD 
transmission should be considered; 

9) The networks established in the Project should be expanded, strengthened and used as 
a platform for information exchange. WHO should maintain and expand a pool of 
experts on climate change and VBDs; 

10) WHO should work to expand the Regional Framework on Climate Change, including 
a VBD component, and create a sub-working group on climate change and VBDs as 
part of the Regional Thematic Working Group on Climate Change and Health; 

11) WHO should work closely with Member States to generate a research priority list. 
This would include implementing activities that would derive more concrete evidence 
of climate change impacts on VBDs at local and regional levels for development of 
an Early Warning System Network. This will require mobilization of resources; 

12) This Project should mark the beginning of further climate change and VBD activities 
for countries in the Region. Intensive proposal-writing and fund-raising activities 
should take place in the immediate future. 
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ANNEXES 



 

 



 

Project outputs № Activities Implementing 
organization 

Budget 
(USD) Specific activities 

1.1 Establish Intersectoral working 
group (identify members, 
develop and ratify terms of 
reference) 

All Incenti
ves 

TWG TORs: 
   - Ensure project implementation proceed smoothly and on schedule 
   - Delegate individual project elements to implementing agencies and 
undertake budgetary and management responsibility 
   - Management of designated SSA and STCs 
   - Provide project reporting  

1.2 Conduct national stakeholder 
meeting to obtain consensus 
and launch the project  

All 5,000   

1.3 Regional end of project 
meeting 

All 5,000  - Will include country-level invitees and provide forum for discussion of 
CC, VBDs in the region 

1.4 Develop, pilot test and finalise 
key messages on CC-VBD 

DPM, CNM, 
MOE 

2,000  - Whilst resources describing VBD risk exist in Cambodia, a CC element 
has not been incorporated to date 
 - Current messages examined and CC elements will be incorporated 
and piloted in the community 

 1. Increased 
awareness and 
involvement of 
communities and 
stakeholders within 
and beyond the 
health sector in 
actions to miminize 
VBD 
consequences due 
to climate change 
  
  
  
  

1.5 Conduct mass media and 
appropriate social mobilization 
activities 

DPM, CNM, 
MOE 

25,000  - Specific activities to be decided by DPM in consultation with CNM for 
technical input;  

  Sub-total   37,000   
2.1. Field survey and mapping CNM, MOE  6,000  - Demographic and geographical mapping to be carried out in 

surveillance sites; including location, number of villages, population, 
occupation of residents, other information 
   - To be examined in context of the Cambodia Malaria Baseline Survey 
(2005/2006) which describes malaria risk factors and areas 
   - Integrated with ento. surveillance below 

2.2. Entomological surveillance 
and outbreak investigations 

CNM, MOE 15,000  - Conduct three rounds of dengue vector surveillance four provinces in 
rainy and dry season 
   - Household associated larvae and pupae 
   - Human pop. density for pupae/person indices 
 - Areas selected for CC- and dengue outbreak-risk 
 - Climatic data to be collected at appropriate sites 

2. Strengthened 
surveillance for 
vector borne 
infections and 
climate change 
and capacity for      
rapid response to 
VBD outbreaks 
  
  

2.3. Dengue vector insecticidal 
resistance analysis 

CNM 0  - Test for pyrethroid resistance in dengue vectors from 2.2.2 

A
N

N
E

X
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2.4. Training and re-training of 
surveillance staff at national 
and sub-national levels; 
communication (bulletins, 
website, etc.) 

CNM, IPC 21,500  - Provide support for dengue surveillance: 
   1) Staff incentives to ensure sample collection and delivery 
   2) Serological surveillance from a proportion of sentinel samples for 
better understanding and prediction of outbreaks  
  

2.5. Climate variability data 
collection 

CNM, DOM 5,000  - Retrospective and ongoing climatic data collection from selected study 
sites including precipitation, mean and high/low daily temperature and 
humidity 
   - Purchase of portable weather stations from procurement budget 

2.6. Set up data management for 
the early warning system 
(human, vector and climate 
parameters) including 
mapping 

WG 8,000  - Retrospective and prospective analysis of climatic, vector and case 
data in context of long-term climatic trends, El Nino/La Nina, geographic 
features and other factors 

  Sub-total   55,500   
3.1 Conduct vector control field 

operations: LLIN distribution 
(routine, campaign); IRS; 
Fogging; biological vector 
control, community-based 
vector control etc 

CNM 11,500  - Fogging/space spraying and other activities for outbreak response 
 - will be performed pending outbreaks 

3. Strengthened 
capacity for vector 
control 
  

Sub-total    11,500   
4.1 Training and Re-Training on 

case management including 
diagnosis at national and 
sub-national levels 

CNM 1,000  - Training course to be organized for physicians and nurses 
 

4.2 Vector control/IVM training of 
CNM staff and provincial 
malaria supervisors 

CNM, PHD    - TBC depending on availability of provincial staff 

4. Strengthened 
capacity for 
effective diagnosis 
and treatment of 
VBDs 
  
  

Sub-total   1,000   
5.1. Prioritize research needs on 

CC-VBD; assess national 
capacity to do OR; and 
develop research plan 

CNM, WHO 
(MVP) 

30,000  - Analysis of malaria vector distribution in forested areas of Cambodia 
(Pursat and Paillin) 

 5. Strategic 
information on 
knowledege gaps 
generated and 
utillized to better 
respond to climate 
change-induced 
VBDs 

5.2. Share information on results 
of research  

Researchers    - Publications 

  Sub-total   30,000   



6.1 Incentives for human 
resources for health  

  15,000  - Incentives for community health workers and medical staff  

6.2 Training and re-training of 
staff at national, sub-national 
levels 

  15,000   

6.3 Improve IT infrastructure   10,000   

6.4 Develop monitoring and 
evaluation framework for the 
Project 

  In 
activity 
costs 

 - Develop for each activity as required 

6.5 Supportive supervision of 
project activities 

  10,000  - Employment of SSA to supervise and manage project, day-to-day 

6.6 Baseline and end-of project 
evaluations 

  5,000   

6.7 Coordination and 
communication at all levels 

  2,500   

6. Effective and 
efficient project 
management 
  
  
  
  
  
  
  

6.8 Logistics management   10,000  

  Sub-total   67,500   

  Total    202,500   

 





 
 
№ Activities Timeframe Implementing 

organization 
Counterparts Budget  

(MTG) 
Source 

                                                           1. Organization  
1.1. Conduct national stakeholder meeting 

on theme “Strengthening control of 
vector borne diseases to lessen the 
impact of climate change in Mongolia 

March, 2011  
 
 

NCIDNF 
SCVL 
 

MOH, SCVL 
NCCD 

3’007’500 WHO, 
KOICA 

1.2. Conduct national stakeholder meeting 
to present result of project on theme 
Strengthening control of vector borne 
diseases to lessen the impact of 
climate change in Mongolia” 

December,2011 
 
 

MOH, 
 NCIDNF 
 

MoFA & LI, MoEN, 
NCCD, PHI, 
State Veterinary and 
Animal Breeding 
Department State 
Veterinary Laboratory, 
Veterinary Institute  

4’210’500 WHO, 
KOICA 

1.3. Review/update existing guidelines, 
SOP for outbreak investigation and 
responses 

April to August, 
2011 

MOH, 
NCIDNF 
 

State Veterinary 
Laboratory, Veterinary 
Institute 

 
6’015’000 

WHO, 
KOICA 

Part sum                                                          13’233’000 
                                                           2.  Coordinated surveillance and response  
2.1. • Establish sentinel surveillance 

system in Huder, Altanbulag soum 
of Selenge 

April to October, 
2011 

NCIDNF 
 

State Veterinary 
Laboratory, Veterinary 
Institute, CIDNF of 
Selenge 
 

 
 
12’030’000 

WHO, 
KOICA 

2.2. Field survey on TBD (species, 
number, distribution, infection rate of 
tick) in Khuder, Altanbulag soums of 
Selenge aimags  
 

April to 
October,2011 

NCIDNF 
Veterinary Institute 

Food and Agriculture 
Unversity, SCVL, CIDNF 
of Selenge 
 

  
 
 
6’015’000 

WHO, 
KOICA 

2.3. Conduct risk study of TBD among the 
population of  Selenge aimag 

April to October,  
2011 

NCIDNF 
Veterinary Institute 

Food and Agriculture 
Unversity, State 
Veterinary Laboratory, 
CIDNF of Selenge 
 

6’015’000 WHO, 
KOICA 

2.4. Conduct hospital based surveillance of 
TBD among the population of  Selenge 
aimag  

April to October, 
2011 

NCIDNF 
Veterinary Institute 

Food and Agriculture 
Unversity, SCVL, CIDNF 
of Selenge 

6’015’000 
 

WHO, 
KOICA 
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2.5. Conduct studies on effect of climate 

factors on plague in Gobi-Altai 
province 

March to August, 
2011 

NCIDNF, Gobi-Altai 
CIDNF 

Meteorology research 
institute 

30’075’000 WHO, 
KOICA 

2.6. Conduct vector (species, number, 
distribution, infectible of misquote)  
control field in Selenge  

April  to August, 
2011 

NCIDNF Veterinary Institute, Food 
and Agriculture 
Unversity, State 
Veterinary Laboratory  

6’015’000 
 
 

 WHO, 
KOICA 

Sub-total  66’165’000 
                                                           3. Supplies and equipment  
3.1. • Procurement of vector control 

supplies and equipment 
April  to August, 
2011 

NCIDNF 
 

CIDNF of Selenge and 
Gobi-Altai 

24’060’000 WHO, 
KOICA 

3.2 • Procurement of surveillance 
supplies and equipment 

April  to August, 
2011 

NCIDNF 
 

CIDNF of Selenge and 
Gobi-Altai 

24’060’000 WHO, 
KOICA 

3.3. Procurement of resources  for rapid 
response for VBDs and establish stock 
for rapid response team supplies, PPE 
and medica 

April  to August, 
2011 

NCIDNF 
 

CIDNF of Selenge and 
Gobi-Altai 

15’000’000 WHO, 
KOICA 

3.4 Procurement of medicines, diagnostics 
and supplies, etc  
 

April  to August, 
2011 

NCIDNF 
 

CIDNF of Selenge and 
Gobi-Altai 

15’075’000 WHO, 
KOICA 

Sub-total 78’195’000 
                                                            4. Establishment of database on climate change and infectious diseases  
4.1. Produce risk map on zoonoses  April  to October, 

2011 
NCIDNF,  
State Veterinary and 
Animal Breeding 
Services 

Veterinary Institute, State 
Veterinary Laboratory, 
Food and Agriculture 
University, MoEN, NCCD 

4’812’000 WHO, 
KOICA 

4.2. Set up data management for the early 
warning system (human, vector and 
climate parameters) including mapping 

April  to 
November, 
2011 
 

NCIDNF,  
State Veterinary 
Laboratory 

Meteorology research 
institute 

4’812’000 WHO, 
KOICA 

4.3. Set up data management for climate 
variability on field survey 

May to June, 2011  MOH 
NCIDNF 
 

MoEN, 
MoH 
Metereology and 
Environemntal Research 
Center,  
NCCD 

4’812’000 WHO, 
KOICA 

Sub-total 14’436’000 
                                                           5. IEC campaign 
 5.1. • Develop, pilot test and finalize May to October, NCIDNF,  NCCD, Veterinary 7’218’000 WHO, 



key messages on TBD 
 

2011  State Veterinary and 
Animal Breeding 
Services  

Institute KOICA 

5.2. Conduct community based social 
mobilization activities 
 

May to October, 
2011  

NCIDNF,  
State Veterinary and 
Animal Breeding 
Services  

NCCD, Veterinary 
Institute 

7’218’000 WHO, 
KOICA 

5.3. Conduct IEC campaign among 
population in Gobi-Altai, Selenge  

May to November, 
2011  

NCIDNF NCCD Veterinary Institute, State 
Veterinary Laboratory 

6’015’000 WHO, 
KOICA 

5.4. Conduct. IEC campaign among health 
worker in Gobi-Altai, Selenge Говь- 

May to November, 
2011  

NCIDNF NCCD Veterinary Institute, State 
Veterinary Laboratory 

6’015’000 WHO, 
KOICA 

Sub-total 26’466’000 
Total                                                              198’495’000 

(165,000 USD) 
 





 

Output Key activities Sub-activities Specific projected activites Resp. agency 

Revised 
cost 

estimate 
($) 

Establish Intersectoral 
working group (identify 
members, develop and 
ratify terms of reference) 
  

 - Interim working group 
conceived during inception 
meeting; final working group (WG) 
to be confirmed during first project 
meeting 26 - 27 April  
Form VBD working group under 
Climate Change working group 

NDOH, WHO 
OCCD 

  
  

1.1. Establish national working 
groups on CC & VBDs to 
develop coordinated mitigation 
and adaptation plans on CC & 
VBDs involving relevant 
sectors, regions and 
disciplines and cross borders 

Develop CC&VBD 
Coordination Plan 

 - Will be addressed at regular 
WG meetings 

WG   

1.2. National consultation & 
advocacy meetings with 
politicians, policy makers, VBD 
program managers and 
relevant stakeholders 

Conduct national 
stakeholder meeting to 
obtain consensus and 
launch the project  

 - Held in Goroka, Eastern 
Highlands Province (EHP), 1 April 

NDOH/ WHO 5,000 

1.3. Information and 
knowledge sharing  

Regional end of project 
meeting 

 - PNG national staff joins the 
meeting. Location and timing TBC 

WPRO 5,000 

Develop, pilot test and 
finalise key messages on 
CC-VBD 

 - Population Services 
International (PSI) is responsible 
for malaria awareness-raising, 
nationwide and a meeting will first 
be sought to identify areas of 
overlap/synergy 

WPRO 2,000 

1. Increased awareness 
and involvement of 
communities and 
stakeholders within and 
beyond the health sector 
in actions to miminize VBD 
consequences due to 
climate change 

1.4. Conduct Social 
Mobilisation activities on CC 
and VBD  

Conduct community based 
social mobilization activities 
e.g. mass rally, community 
fora, town hall meetings 

 - Specific materials to be 
developed addressing malaria risk 
in highlands; symptoms and 
appropriate response for 
communities----- WPRO to 
identifiy existing materials for 
modification; --WG to comment, 
edit and translate 

WPRO, 
PHD 

20,000 

   Sub-total, output 1 32,000 
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Develop vulnerability 
assessment tools 

 - WPRO to coordinate with Dr 
Park re: previous vulnerability 
assessment and whether further 
retrospective analyses may be 
useful 
 - WG to liaise with other CC-
oriented projects in PNG 
(AUSAID; EU) to review existing 
data requirements 
 - Engagement of consultant to 
harmonize data contingent on 
outcomes 

WPRO, WG, 
STC 

 2.1. Conduct vulnerability 
assessment for VBDs and 
identify areas at increased risk 
of VBDs due to climate 
change, to determine location 
and scale of project 
intervention 

Field survey and mapping  - Clear description of Daulu 
district to be undertaken by SSA  

SSA/ WHO 2,000 

Refine surveillance data 
collection tools  

 - See 2.2.2 IMR 1,000 

Entomological surveillance 
and outbreak investigations 

 - Dengue vector/other mosquito 
distribution to be described by 
MSCU in 6 rounds of 
entomological surveys in the 
study site (Jun, Aug/Sept, Nov) 
 - Entomological assessments 
following disease outbreaks as 
determined by WG/SOPs  

MSCU 7,000 

Training/ retraining on data 
collection, analysis and 
reporting 

 - Training of MSCU by IMR in 
necessary aspects of vector 
surveillance including pupae, laval 
and adult stages of likely disease 
vectors 

IMR 500 

Communication and 
coordination meetings at all 
level 

  IMR, MSCU 500 

2. Strengthened 
surveillance for vector 
borne infections and 
climate change and 
capacity for rapid 
response to VBD 
outbreaks 

2.2. Establish and/or 
strengthen vector surveillance 
systems for key VBDs which 
should include information on 
adult and larval stages, their 
habitats, in urban and rural 
settings 

Reporting/ dissemination / 
feedback (e.g. summaries, 
bulletin, website, etc) 

  IMR, MSCU 1,000 



Training and re-training of 
surveillance staff at 
national and sub-national 
levels 

Improve reporting, data 
management and 
dissemination / feedback 

2.3. Establish and/or 
strengthen human case 
surveillance systems of key 
VBDs 

Strengthen communication 
(bulletins, website, etc) 

 - WHO/NDOH to provide re-
training to 50 Daulu district health 
staff on: 
   - RDT use and interpretation 
   - Correct filling in and 
summarizing of malaria recording 
forms (including address and 
personal details) 
   - Correct filling in of the National 
Health Reporting form 
 - SSA to visit each HC/health 
post to copy and record fortnightly 
VBD reports; monthly reports to 
be submitted to WG stratified by 
climatic indicators as possible 

WHO, NDOH, 
PHD 

1,500 

Climate variability data 
collection 

 - Purchase and deployment of 
mobile weather station in project 
area to characterize climate 
 - WPRO/ENH to provide 
guidance; SSA to implement in 
project area together with 
PNGIMR 

WPRO/ENH, 
SSA; 
PINGIMR 

5,000 

Set up data management 
for the early warning 
system (human, vector and 
climate parameters) 
including mapping 

 - Report of year's activity to be 
compiled and VBDs described in 
context of climatic events 

SSA, WG 8,000 

2.4. Develop early warning 
systems utilizing regional 
climate forecasting information 
and linking with information 
from vector surveillance 
system and human case 
surveillance to support prompt 
and effective responses to 
VBDs 

Communication and 
coordination meetings at all 
level 

 - Climatic data to be published on 
website if possible 

SSA 1,000 

2.5. Strengthen preparedness 
and capacity to rapid response 
to VBD outbreaks 

Review/update (if needed) 
existing guidelines, SOP 
for outbreak detection and 
responses 

 - Development of outbreak 
response SOPs focussing on IRS 
with ICON (May IRS training 
already planned as component of 
Global Fund activities) allowing for 
adjustments tailored to highland 
regions 

WHO, NDOH   



Establish and manage 
stockpiles: SOP on 
contents, management and 
deployment 

 - Training of district health staff 
on proper transportation and 
storage of RDTs and ACT 

PHD/ WHO  

Procurement of items in the 
stockpile 

 - Procurement list finalized 
following SOP finalization and 
reconciliation 

WG  

   Sub-total, output 2 27,500 

3.1. Review & update (if 
needed) guidelines, SOPs for 
vector control 

Finalise, produce and 
disseminate CC-VBD 
materials on SOPs for 
vector control 

 - Outbreak response IRS 
guidelines to be developed, linked 
to May GF training (2.5.1)  

NDOH, WHO 1,500 

3.2. Human resources for 
vector control 

Training and re-training on 
vector control application 
using IVM approch at 
national and sub-national 
levels 

 - Training of district level staff on 
IRS for outbreak response 
[already planned as part of GF 
activities] 

    

Procurement of vector 
control equipments, 
supplies 

 - In consultation with MSCU MSCU, WPRO  

Strengthen logistics 
management 

 - As appropriate     

3. Strengthened capacity 
for vector control 

  

Conduct vector control field 
operations: LLIN 
distribution (routine, 
campaign); IRS; Fogging; 
biological vector control, 
community-based vector 
control etc; 

 - SSA to ensure LLINs have been 
distributed to all households; IRS 
following outbreaks as per 
National Policy 

RAM, PHD 5,000 

   Sub-total, output 3   6,500 

4. Strengthened capacity 
for effective diagnosis and 
treatment of VBDs 

4.1. Review & update (if 
needed) of treatment 
guidelines, manuals, SOPs for 
case management 

Finalise, produce and 
disseminate CC-VBD 
materials on diagnosis and 
treatment guidelines 

 - Recent training has taken place 
as component of PNG National 
Policy 
 - Re-training at project level, 

WG, PHD 500 



4.2. Human resources for VBD 
case management 

Training and Re-Training 
on case management 
including diagnosis at 
national and sub-national 
levels 

particularly on diagnosis and 
treatment of dengue/LF 

   12,500 

Review and update (if 
needed) the Procurement 
and Supply management 
(PSM) (case management 
component) 

 - PHD to assess and strengthen 
logistics and stock management 
procedures at district health 
centres and health posts 

PHD   

Procurement of medicines, 
equipment, diagnostics and 
supplies, etc for VBDs and 
establish stock for rapid 
response team supplies, 
PPE and medications 

 - Microscopes and all associated 
equipment required if microscopy 
is to be used for diagnosis 
 - Stocks for rapid response 
(ICON) to be stored at 
HCs/provincial level 

PHD   

4.3. Strengthen case 
management in health 
facilities and communities in 
targeted areas 

Strengthen logistics 
management 

 - Strengthen logistics and stock 
management as required 

PHD   

   Sub-total, output 4 13,000 

 - PNGIMR to incorporate VBD 
component into Asaro longitudinal 
demographic study; weather 
stations to provide climatic data 

PNGIMR, 15,000 Prioritize research needs 
on CC-VBD; assess 

national capacity to do OR; 
and develop research plan 

 - Mosquito survey at different 
project sites (MSCU) 

 MSCU, SSA  

Conduct studies on effect 
of climate factors on VBDs 
based on the developed 
research plan  

 Including mosquito surveys and 
climate associations 

    

5. Strategic information on 
knowledege gaps 
generated and utillized to 
better respond to climate 
change-induced VBDs 

5.1. Undertake operational 
research on the health 
implications of climate change 
with regard to VBDs 

Share information on 
results of research  

      

   Sub-total, output 5 15,000 

Short-term technical 
assistance and 1 secretary 

      6. Effective and efficient 
project management 

6.1. Strengthen health  human 
resources at the regional, 
national and subnational target 
areas 

Incentives for human 
resources for health  

 - Incentives for attending WG 
meetings and for district health 
staff 

  15,000 



Training and re-training of 
staff at national and sub-
national levels 

   2,500 

6.2. Strengthen infrastructure  Improve information 
technology infrastructure 
(computers, internet, 
website, procurement of 
office equipment and 
supplies) 

 - IT infrastructure required at 
NDOH, MSCU, SSAs 
 - GPS for field work 
 - Other equipment as required 

  15,000 

Develop monitoring and 
evaluation framework for 
the Project 

 - PNGIMR to plan and oversee PNGIMR   

Supportive supervision of 
project activities 

 - 2 SSAs to be engaged to 
ensure smooth and timely project 
implementation: 
   1) Management assistant 
(based in POM) working as 
assistant to the sub-technical 
working group under PNG Office 
for Climate Change 
   2) Field officer (based in EHP) 
to provide field support and 
project management 

WHO 18,480 

6.3. Strengthen monitoring 
and evaluation of project 
activities 

Conduct baseline and end 
of project evaluation 
including demography, 
MVP epidemiology, 
entomological, climatology. 

 - PNGIMR to perform relevant 
evaluations; WG to approve 

PNGIMR WG 15,000 

Coordination and 
communication at all levels 

    2,500 6.4. Strengthen intra-program 
and inter-sectoral cooperation 
on VBD and CC Logistics management 

(including logistics 
management information 
system or LMIS) 

 - Funds distributed to 4.3.3   10,000 

   Sub-total, output 6 90,980 

   Total 172,480 
 



 

Cambodia 
 

 
Database management, epidemiology and statistics 
training course being conducted in Phnom Penh. 
The course was attended by staff from a number of 
government ministries.  
 

 
Dengue vector surveys underway, Kandal Province. 
In Cambodia, dengue vectors breed in the large, 
concrete water storage containers pictured. Surveys 
are conducted to stratify risk. 
 

 
Meeting participants at the end-of-project meeting 
held in Phnom Penh, Cambodia, June 2012. 

 
 

 
Community testing of IEC materials conducted by 
Ministry of Health staff in Kandal Province, 
Cambodia. 
 

 
Clinical management of a paediatric dengue patient, 
Cambodia National Pediatric Hospital, Phnom Penh, 
Cambodia. 
 

 
Laboratory studies to determine insecticide 
resistance status of dengue vectors collected from 
different provinces of Cambodia. 

ANNEX 4: Stories from implementation of the project in countries 
 



 

Mongolia 
 

 
The director of NCIDNF, Dr Otgonbaataar, takes 
part in a media interview during the project 
inception meeting to explain the project. 
 

 
VBD clinical and diagnostic training course for 
health staff in Selenge province, Mongolia. 
 

 
Removing and counting fleas from captured rodents 
to stratify plague outbreak risk, Gobi-altai province, 
Mongolia. 
 
 
 
 

 
 

 
Vector surveys being conducted in Mongolia. Ticks 
cling to the white 'flag' that is dragged over a 
uniform distance of terrain. They can then be 
removed, counted and their species determined. 
 

 
Typical terrain in Selenge, Mongolia, close to a 
river-bank, into which people venture for harvesting 
wild fruits and are then bitten by ticks. 

 

 
Community awareness-raising meetings carried out 
with high school students to inform of VBD risks 
and protective behaviours in Mongolia. 
 



 

Papua New Guinea 
 

 
Wireless base station used to collect climate data 
from vector survey sites in Cambodia and Papua 
New Guinea. These stations were installed where 
meteorological department data were needed but 
unavailable from other sources. 
 

 
School health awareness-raising activities using 
IEC materials in PNG Highlands. Similar activities 
were conducted at health centres, government 
offices and other community events. Messages 
remind of risks and protective behaviours. 
 

 
Training of local health staff in indoor residual 
spraying for malaria vector control in Goroka, 
Papua New Guinea Highlands. 

 
 

 
Terrain in Papua New Guinea Highlands. VBD 
distribution is expanding, possibly due be increased 
population mobility and visits to lowland, VBD 
endemic areas for business and trade and 
introducing the diseases to Highland areas on return. 
Climate change is likely to make the Highlands 
more suitable for vectors. 
 

 
Dengue vector surveys underway near Goroka, 
Papua New Guinea. Aedes albopictus, a competent 
vector of dengue and other diseases, was discovered 
in a number of container types. 

 

 
Map of Daulo district, Eastern Highlands Province, 
Papua New Guinea, the main site for project 
activities. It has a population of approximately 
40,000. 
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1.  PARTICIPANTS 
 
 
WHO Western Pacific Region 
 
CAMBODIA  Dr Piseth Raingsey Prak 

Director 

Preventive Medicine Department 

Ministry of Health 

151-153 Blvd. Kampuchea Krom. 

Phnom Penh 

Tel.: (+855 12) 128620 

Fax: (+855 23) 426034 

E-mail: pisethsey@yahoo.com  

 

Dr Sochantha Tho 
Deputy Director 

National Malaria Center  

Ministry of Health,  

372 Monivong Blvd 

Phnom Penh 

Tel.: (+855 23) 217127 

Fax: (+855 23) 426 034 

E-mail: sochanthat@cnm.gov.kh  
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CAMBODIA Dr Chantha Ngan 
 Deputy Director 

National Malaria Center  

Ministry of Health,  

372 Monivong Blvd. 

Phnom Penh 

Tel.: (+855 12) 843 628 

Fax: (+855 23) 426 034 

E-mail: chanthan@cnm.gov.kh  

Mrs Vichet Ratha Khlok 
Vice-Chief of Vulnerability Assessment & Adaptation 

Office 

Ministry of Environment 

48, Preah Sihanouk Blvd, Chamcarmon 

Phnom Penh 

Tel.: (+855 12) 509 966 

Fax: (+855 23) 426 034 

E-mail: vichetratha@hotmail.com  

Mr Dany Chheang 
Director of Habitats and Nature Based Tourism 

Ministry of Agriculture, Forest and Fisheries  

40 Norodom Blvd. 

Phnom Penh 

Tel.: (+855 12) 867 477 

Fax: (+855 23) 212 201 

E-mail: wpo@online.com.kh  

Mrs Sorany Luch  

Chief of Climate Office 

Ministry of Water Resources and Meteorology 

#47, Preah Norodom Blvd,  

Phnom Penh 

Tel.: (+855 12) 724 327 

Fax: (+855 23) 310 959 

E-mail: sorany_dom@yahoo.com  

Dr Setha Tho 

Technical Officer 

National Malaria Center  

Ministry of Health,  

372 Monivong Blvd. 

Phnom Penh 

Tel.: (+855 12) 843 628 

Fax: (+855 23) 426 034 

E-mail: sethahong@yahoo.com 

 



 
 WPR/DCC/MVP(4)/2012/IB/2 

 Page 3 

 

 

CHINA Ms Hu Tao 

Officer, Bureau of Disease Control 

Ministry of Health 

No. 1, Xizhemenwai, South Road 

Beijing 100044 

Tel.: +86 10 6879 2697 

Fax: +86 10 6879 2554 

E-mail: hutao@moh.gov.cn   

LAO PDR Dr Simone Nambanya 

Deputy Director 

Center of Malariology, Parasitology & Entomology 

Ministry of Health 

Vientiane 

Tel.: +856 21 214 040 

Fax: +856 21  

E-mail: s.nambanya@gmail.com  

MONGOLIA Dr Badrakh Burmaajav 
Officer in Charge of Science and Technology Policy 

Planning 

Department of Strategic Policy and Planning 

Ministry of Health 

Govt. Bldg. 8, Olympic Street 2 

Ulaanbaarar 

Tel.: +976 11 9981 7218 

Fax: +976 11 320 916 

E-mail: burmaajav5@yahoo.com 

 

Dr Dashdavaa Otgonbaatar 
Director-General 

National Centre of Infectious Diseases with Natural Foci 

Ministry of Health 

Songino Khairkhan District, 20
th

 Khoroo 

Ulaanbaatar 211137 

Tel: +976 11 632 859 

Fax: +976 11 632 859 

E-mail: da.otgon@yahoo.com 
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Dr Undraa Baatar 
Project Coordinator 

National Centre of Infectious Diseases with Natural Foci 

Ministry of Health 

Songino Khairkhan District, 20
th

 Khoroo 

Ulaanbaatar 211137 

Tel: +976 11 632 859 

Fax: +976 11 632 859 

E-mail: andraa_56@yahoo.com 

  

Dr Bolor  Bold 

Project Officer 

National Centre of Infectious Diseases with Natural Foci 

Ministry of Health 

Songino Khairkhan District, 20
th

 Khoroo 

Ulaanbaatar 211137 

Tel: +976 11 632 859 

Fax: +976 11 632 859 

E-mail: bolorood2003@yahoo.com 

  

PAPUA NEW GUINEA Dr Leo Sora Makita 
 Programme Officer 

Malaria & Vectorborne Diseases 

Department of Health 

P.O. Box 807, Waigani 

National Capital District 

Tel: +675 301 3601 

Fax: +675 301 3604 

Email: leo.makita@gmail.com 

 

 

WHO SOUTH EAST ASIAN REGION 
 

THAILAND Ms Kobkan Kanjanopas 
Bureau of Vectorborne Diseases 

Diseases Control Department 

Ministry of Public Health 

Nonthaburi,  

Bangkok 11000 

Tel.: + 662 590310 

Fax: +662 5918433 

E-mail: kob_kanja@hotmail.com  
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2.   TEMPORARY ADVISERS 
 

 

 Dr Masahiro Hashizume 

 Department of Paediatric Infectious Diseases  

 Institute Of Tropical Medicine  

 Nagasaki University   

Nagasaki 

Japan 

Tel.: +81- 95 819 7763 

Fax:  

E-mail: hashizume@nagasaki-u.ac.jp  

 

 Dr David Harley 

 National Centre for Epidemiology and Population

 Health and The Medical School 

 The Australian National University 

Australian Capital Territory 

Australia 

Tel.: +61 2 6125 2517 

Fax:  

Email: david.harley@anu.edu.au 

 

 

 

3.   SHORT-TERM CONSULTANT 

 Dr Hae-Kwan Cheong 

 Sungkyunkwan University School Of  Medicine 

 300 Cheongcheon-dong, Jangan-gu 

Suwon 440-741 

Republic of Korea 

Tel.: +8231 299 6300 

Fax: +8231 299 6299 

E-mail: hkcheong@skku.edu 
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4.  REPRESENTATIVES AND OBSERVERS 
 

 
 

KOREA INTERNATIONAL  Ms Cho Myong Sun 

COOPERATION AGENCY (KOICA) Program Specialist 

(CAMBODIA) No. 445, Preah Monivong (St. 93) 

 Corner of St. 232, 12
th

 Floor, P. Penh Tower 

 12258 Phnom Penh 

 Tel.: +855 23 964 150/151/153 

 Fax: +855 23 964 152 

 E-mail: hortsroeu@gmail.com 

 

KAMPONG CHANANG Dr Hyunseung Park 

PROVINCIAL HOSPITAL  KOICA Physician 

 Kampong Chhnang Provincial Hospital 

 Kampong Chhnang Province 

 Tel.: 

 Fax: 

 E-mail: mya112u@snu.ac.kr 

 

UNITED NATIONS Ms  Phearanich Hing 

DEVELOPMENT PROGRAMME Climate Change Policy Analyst 

IN CAMBODIA  #53 Pasteur Street, Boeung Keng Kang I 
 P.O. Box 877 
 Phnom Penh 
 Tel.: +855 23 216 167 / 217 193 
 Fax: +855 23 216 257 / 721 042 
 E-mail: phearanich.hing@undp.org   

 

WORLD BANK (CAMBODIA) Ms Nareth Ly 

 Operations Officer (Health),   
 The World Bank, Cambodia Country Office 
 113 Norodom Blvd. 
 Phnom Penh 
 Cambodia 
 Tel.: +855 23 217 301/4 
 Fax: +855 23 210 504 
 E-mail: sbou@worldbank.org   
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JEJU NATIONAL UNIVERSITY Dr Keun Hwa Lee 
 Department of Microbiology and Immunology 
 Jeju National University School of Medicine 
 66 Jejudaehakno, Jeju-Si 
 Jeju Special Self-Governing Province 690-756 
 Republic of Korea 
 Tel.: +82 64 754 3852 
 Fax: +82 64 702 2687 
 E-mail: 

 

KOREA INTERNATIONAL  Ms Grace Bhang 

COOPERATION AGENCY 461 833 Gyeonggi-do 

HEADQUARTERS Seoul 

 Republic of Korea 

 Tel.: +82 31 740 0281 

 Fax: +82 31 740 0655 

 E-Mail: joywithhim@koica.go.kr 

 

4.  SECRETARIAT 
 

 

WHO WPRO Dr Eva Maria Christophel (meeting convenor) 

Team Leader, MVP 

WHO/WPRO 

Manila 1000 

Tel.: +632 528 8001 

Tel:  +632 526 0279 

E-mail: christophele@wpro.who.int 

Dr Mohd Nasir Hassan 

Team Leader, Environmental Health, ENH 

WHO/WPRO 

Manila 1000 

Tel.: +632 528 9886 

Tel:  +632 526 0279 

E-mail: hassanm@wpro.who.int 

Mr Joshua Nealon 

Technical Officer, MVP 

WHO/WPRO 

UN Avenue, Ermita 

Manila 1000 

Tel.: +632 528 8001 

Tel:  +632 526 0279 

E-mail: nealonj@wpro.who.int  
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WHO CAMBODIA Dr Steven Bjorge 
Scientist, MVP 

Phnom Penh 

Tel.: +855 23 216610 

Tel:  +855 23 216211 

E-mail: bjorges@wpro.who.int 

Dr Abdul Rashid 
Medical Officer, MVP 

Phnom Penh 

Tel.: +855 23 216610 

Tel:  +855 23 216211 

E-mail: iddingss@wpro.who.int 

Dr Vibol Chan 
Project Manager 

Phnom Penh 

Tel.: +855 23 216610 

Tel:  +855 23 216211 

E-mail: vibol_chan177@yahoo.com  

WHO MONGOLIA Dr Luo Dapeng 
 Epidemiological Surveillance Officer, ESR 
 Ulaanbaatar 
 Tel.: +976 11 327 870 
 Tel:  +976 11 324 683 
 E-mail: luod@wpro.who.int   

 

WHO PAPUA NEW GUINEA Dr Rabindra Abeyasinghe 
 Technical Officer, MVP 
 Port Moresby 
 Tel.: +675 325 7827 
 Tel:  +675 325 0568 
 E-mail: abeyasingher@wpro.who.int 

  



 
 

STRENGTHENING CONTROL OF 
VECTORBORNE DISEASES TO LESSEN THE 
IMPACT OF CLIMATE CHANGE IN THE 
WESTERN PACIFIC REGION:  END-OF-
PROJECT MEETING 
 
Phnom Penh, Cambodia 
26–29 June 2012 

WPR/DCC/MVP(04)/2012/INF/1 
25 JUNE 2012 

 
 
 
 
ENGLISH ONLY 

 
PROGRAMME OF ACTIVITIES 

Tuesday, 26 June   

8:00-8:30 Registration  

8:30-8:40 Speech of the Regional Director, Dr Shin Young-soo   

8:40-8.50 
Opening of the meeting by H. E. Secretary of State for 
Health 

Dr Ung Thirun 

8:50-9:30 

Self introduction of participants  

Election of the officers of the meeting and rapporteur 

Adoption of the agenda 

Administrative announcements 

Group photograph 

 

09:30-10:00 Coffee break  

1. Background: Climate change, health and vectorborne diseases 
(Each presentation is followed by 5 minutes discussion) 

10:00-10:05 Meeting introduction and objectives Eva Christophel 

10:05-10:25 
Climate change and health: global initiatives and 
perspectives 

Hae Kwan Cheong 

10:30-10:45 
Climate change and health vulnerabilities in the Western 
Pacific Region 

Nasir Hassan 

10:50-11:10 
Review of reported impacts of climate change on vector-
borne diseases 

David Harley 

11:15-11:30 The KOICA East Asia Climate Partnership Grace Bhang 

11:35-11:50 Climate change and vectorborne diseases project overview Joshua Nealon 

12:00-13:30 Lunch  
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2. Climate change and vectorborne diseases: review of Project implementation, outcomes and best-
practices  
(Each presentation is followed by 5 minutes discussion) 

2.1 Increased awareness and involvement of stakeholders 
Discussant: Nasir Hassan 

13:30-13:40 
Awareness raising on climate change and VBDs in 
Cambodia 

Prak Piseth Raingsey 

13:45-13:55 Community-based and mass-media activities in Mongolia Undraa Baatar 

14:00-14:10 
Awareness-raising on climate change risks in the 
highlands of Papua New Guinea 

Leo Makita 

14:15-14:20 Wrap up Nasir Hassan 

2.2 Strengthening vector, human case and climate surveillance and capacity for rapid response to 
vectorborne disease outbreaks 

a. Vector surveillance 
Discussant: Rabindra Abeyasinghe 

14:20-14:35 
Dengue vector distribution, ecology and insecticide 
resistance status in Cambodia 

To Setha 

14:40-14:50 
Tick distribution and its microclimate in Selenge province, 
Mongolia 

Bolor Bold 

14:55-15:05 
Entomological surveillance in highland areas at risk of 
impacts of climate change in Papua New Guinea 

Leo Makita 

15:10-15:15 Wrap up Rabindra Abeyasinghe 

15:15-15:30 Coffee break  

b. Epidemiological surveillance and climate monitoring 
Discussant: Dapeng Luo 

15:30-15:40 
Dengue and other vectorborne disease surveillance and 
epidemiology in Cambodia 

Ngan Chantha 

15:45-15:55 
Activity of plague natural foci and its microclimate in 
Tonkhil soum of Gobi-Altai province, Mongolia 

Bolor Bold 

16:00-16:15 
Community- and hospital-based serological surveys of 
tick-borne diseases in Selenge province, Mongolia   

Badrakh Burmaajav 

16:20-16:30 
Surveillance of vectorborne diseases in the Papua New 
Guinea highlands 

Leo Makita 

16:35-16:45 
Meteorological data collection in Cambodia and its 
intersectoral applications 

Sorany Luch 

16:50-17:00 Wrap up Dapeng Luo 

18:00 Dinner: Carnation room, Phnom Penh hotel  



 

Wednesday, 27 June  

8:30-08:35 Summary of day 1 Rabindra Abeyasinghe 

2.3 Strategic information and research 

a. Research in vectors 
Discussant: David Harley 

8:35-08:45 
Identification of Anopheline vectors in relation to malaria 
transmission 

Sochantha Tho 

08:50-09:00 
Molecular detection of zoonotic anaplasma in vector ticks 
in Mongolia 

Badrakh Burmaajav 

09:05-09:15 
Mosquito species and implications for vector-borne 
diseases in Mongolia: Literature review 

Bolor Bold 

09:20-09:25 Wrap up David Harley 

b. Retrospective associations on climate change and vectorborne diseases  
Discussant: Hae Kwan Cheong 

09:25-09:45 
Association between climate change and malaria in 
Eastern Highlands Province, Papua New Guinea 

Hae Kwan Cheong 

09:50-10:05 
Retrospective vectorborne diseases and climate 
association in Cambodia 

Prak Piseth Raingsey 

10:10-10:20 Historical plague data and climate change in Mongolia Bolor Bold 

10:25-10:45 Coffee break  

10:45-11:05 
Time-series analysis for the association between climate 
variability and vectorborne diseases 

Masahiro Hashizume 

11:10-11:15 Wrap up  

2.4 Project evaluation 

11:15-11:35 KOICA project review Hae Kwan Cheong 

11:35-12:00 
Plenary discussion: lessons learned in project 
implementation 

moderated by Nasir 
Hassan 

12:00-13:30 Lunch  

3. Climate change and vectorborne diseases: Sharing experience from the region 
Discussant: David Harley 

(Each presentation is followed by 5 minutes discussion) 

13:30-13:45 
Review on climate change impacts on major vector-borne 
infectious diseases in China 

Hu Tao 

13:50-14:05 
Distribution of vector-borne disease and their vectors in 
Laos PDR [provisional] 

Simone Nambanya 

14:10-14:25 
The impacts of climate change on vector borne disease in 
Thailand 

Kobkan Kanjanopas 

14:30-14:45 
Climate change and vector-borne disease in Jeju Island, 
Korea 

Keun Hwa Lee 

14:50-15:00  Coffee  



 

15:00-17:00 

Introduction to group work: 

Group 1 
Country perspective: Programmatic gaps, priorities and 
research needs in climate change and vector-borne 
diseases 

Group 2 
Regional perspective: Programmatic gaps, priorities and 
research needs in climate change and vector-borne 
diseases 

 

Thursday, 28 June   

08:30-08:35 Summary of day 2 Dapeng Luo 

08:35-09:00 
Vectorborne disease early warning systems and their 
development 

Steven Connor (via 
webcam) 

09:05-09:45 

Presentation of group discussions from day 2 

Group 1 
Group 2 

15 minutes per group 
plus discussion 

09:45-10:15 
Plenary discussion: National/regional-level climate 
change and vectorborne disease programmatic and 
research gaps, needs, priorities and synergies 

 

10:15-10:45 Coffee break  

10:45-11:30 Conclusions and recommendations Eva Christophel 

11:30-11:45 Closing of the meeting  

11:45-13.00 Lunch  

FIELD TRIP  
Dengue vector and climate surveillance site (Kandal province) and Department of Meteorology 
(Phnom Penh) 

13:00-15:00 Depart from Phnom Penh hotel   

14:00-15:30 
Dengue vector and climate survey theory and practice in 
Kandal province 

 

16:00-16:30 Visit Department of Meteorology, Phnom Penh  

17:00 Arrive Phnom Penh hotel  

 



No. Item Specification/description of use/requirements Recipient

Estimate 
unit price 
(US$) Quantity

Price 
estimate 
(US$)

1. Dengue vector surveillance

1.1 GPS units
Collect GPS coordinates of each surveyed house for 
mapping. 3 teams (one unit per team) and one backup CNM 300 4 1,200

1.2 Sterescopic microscope To identify the species of mosquito-larvae/pupar  CNM 500 1 500

1.3
Abate solution for insecticide 
resistance monitoring

To use for testing and evaluate the susceptibility status of 
field populations of Aedes aegypti larvae to temephos in 
seven sentinel sites. CNM 100 1 100

1.4

Insecticidal test papers for adult 
Aedes insecticidal resistance 
monitoring

To test and evaluate the susceptibility status of field 
populations of Aedes aegypti mosquito (adult mosquito) to 
insecticide in seven sentinel sites. CNM 200 1 200

1.5 Weather stations
To colect the rainfall, Temperature, humidity, of 8 area in 4 
provinces (one unit per area ) CNM 1,250 8 10,000

1.6 Laptop
Connect to weather station and entry data analyze, report 
for the project CNM 1,600 1 1,600

Sub-total 13,600

2. Meteorological surveillance

2.1 Laptop
This laptop is used for the whole project activity including 
running data that is collected from taget areas MWRM 1,600 1 1,600

2.2 Rainfall gauges
These equipments are used for controlling and measuring 
data rainfall  MWRM 50 20 1,000

Sub-total 2,600

3. IEC and communications &  
Retrospective, prospective 
surveys

3.1 LCD
To use during workshop or meetiing for KOICA Climate 
Change Project PMD 1,000 1 1,000

3.2 Laptop
To use during workshop or meetiing for KOICA Climate 
Change Project and for addminitration PMD 1,600 1 1,600

3.3 Printer For addminitration PMD 300 1 300

Sub-total 2,900

4. Malaria vector surveys

4.1 Laptop
Connect to weather station and data entry, report for the 
project CNM 1,600 1 1,600

4.2 Elisa reagent  1 kit To identify the sporozoite rate CNM 2,000 1 2,000

4.3
Lab material to support Elisa test 1 
kit Materials to support the above Elisa detection CNM 1,000 1 1,000

4.4  Weather station For each site CNM 1,250 1 1,250
Sub-total 5,850

Total 24,950

 

Strengthen control of VBDs to lessen climate change impacts project (KOICA) in Cambodia
Technical procurement list 

ANNEX 7 - Country technical procurement lists



Strengthen control of VBDs to lessen climate change impacts project (KOICA) in Mongolia: Technical procurement list 

No Item name 
Specification/ description (brand model, 
functional requirement, minimum 
standard, unit etc) *** 

Manufacturer / Supplier (full 
name, address, contact details) 
or equivalent 

  Catalogue 
 (name, year, 
item number) 
or equivalent 

Unit 
price 
(in 

US$) 

Quantity 

Total 
price 

(in US 
$) 

I. Equipments 
1 Honda generator  Japan HONDA EG6500 2,110 3 6,330 

2 Dewar Sample transfer and storage for samples 
Cole-Parmer  
www.coleparmer.com 

RZ-03773-55 
700 4 

2,800 

3 Computer Dell Vostro 3400 
Laptop,Intel Core i5-460M 
Processor,4GB,DDR3,1066MH 

Dell.com  596 1 596 

4 GPS  SeTrex Vista HCx   GARMIN INTERNATIONAL A1739640 300 4 1,200 

5 Analytical balances Percent weighing 
Cole-Parmer  
www.coleparmer.com 

RZ-11104-10 2,570 2 5140 

6 Tent  (4 person)  China  700 4 2,800 

7 Temperature/ Humidity 
Veiw real-time temperature, himidity and 
dew point at a glance 

Cole-Parmer  
www.coleparmer.com 

RZ-23039-10 254 4 1016 

8 lupe Looked  ticks China  10 4 40 
Subtotal 7,240  19,922 

II. Lab equipments and tools 
1 Laboratory Incubators General Purpose Incubators RZ-39352-05 2,850 2 5,700 
2 ELISA reader 96 plate wells in 30 second read EW-13055-52 7,120 1 7,120 

3 Digital camera binocular 
compound microscope 

Luuked for samples RZ-48925-05 2,350 1 2,350 

4 Refrigerator/freezers Flammable material storage; 240V RZ-44201-05 5,090 1 5,090 

5 Multi-Purpose Universal 
Centrifuge; 230V 

spin function for samples RZ- 17305-05 3,340 1 3,340 

24 x1.5-2.0 ml  Speed range 17000-26810 RZ- 17305-59 950 1 950 
6 Rotor  Centrifuge 

12 x 15ml  Speed range 6000 

Cole-Parmer  
www.coleparmer.com 
 

RZ- 17305-60 962 1 962 

7 Bacti - Cinerator 
Streilizes platinum loops and needles safely 
and convenienly 

Cole-Parmer  
www.coleparmer.com 

RZ- 01850-24 
447 2 894 

8 Multichannel Pipettors For laboratory use 
Cole-Parmer  
www.coleparmer.com 

RZ-25013-36 
758 4 3032 

Subtotal 23,867   29,438 
III. Lab equipments and tools 

1  Avtomax cleaning Formate China GB 0612-16A 50 4 200 
2 Freezer handling transfers  2,500 4 10,000 

Safety  10 60 600 
3 Safety Hood and Boots 

Safety 

Cole-Parmer  
www.coleparmer.com 

RZ-86225-37 
10 50 500 



Large 100ш RZ-86313-21 22.5 10 225 
4 Gloves 

X Large  100ш RZ-86313-22 22.5 8 180 
5 Tubs 500ш RZ 67103-75 35 6 210 
6 Vacuum  tener 100ш China  100 2 200 

2-20µl  96ш RZ-18888-24 150 5 750 
20-200µl 96ш RZ-18888-28 140 8 1120 
50-1000µl  96ш RZ-18888-30 160 5 800 7 Tips 

0.1-10µl 96ш 

Eppendorf  BRAND USA 

RZ-18888-66 140 4 560 

8 Mosquito net Safety mosqutues 
 

Tactical Things USA  6 
4 24 

9 PCR tube 
For PCR 

Cole-Parmer  
www.coleparmer.com 

RZ 67103-75 35 
5 

175 

Subtotal 3,381  15,544 
IY. Diagnostics for virology, molecular biology 

1 TBE IgG ELISA - Kit detection for TBE IgG EUROIMMUNI.DE  600 1 600 
2 Borrelia ELISA (IgG) - Kit detection for Borrelia IgG EUROIMMUNI.DE  600 1 600 

3 
“Crimean Congo fever virus 
Mosaic 2”IgG, FI 279a-1005-2 
G 

- Kit detection for Crimean Congo fever 
virus IgG 

EUROIMMUNI.DE 
 800 

1 800 

4 
Japanese encephalitis virus IIFT 
(IgG) 

- Kit detection for Japanese encephalitis 
virus  IgG 

Focus Diagnostics.USA  600 1 600 

5 West Nile Virus IgG DxSelect™ 
EL0300G 

- Kit detection for  West Nile Virus IgG Focus Diagnostics.USA  600 1 600 
6 Ehrlihiosis, ELISA kit - Kit detection for Ehrlihiosis  IgG Focus Diagnostics.USA  800 1 800 
7 Anaplasmos, ELISA kit - Kit detection for Anaplasmos IgG Focus Diagnostics.USA  800 1 800 
8 Rickettsia ELISA IgG  - Kit detection for  Rickettsia IgG EUROIMMUNI.DE  800 1 800 

9 Quagen Viral RNA Extraction 
Kit, 250 - Kit for Viral RNA Extraction  QUAGEN. USA  1,000 1 2,000 

10 
ONE-STEP RT-PCR PreMix 
Kit, 100 - Kit for RT-PCR PreMix  BIONEER. Korea  200 

1 
400 

11 
Maxime™ RT-PCR PreMix 
Kit (i-StarTaq), 20 ul x 96 - Kit for RT-PCR PreMix  BIONEER.Korea  200 

1 
4,000 

12 ECHNADA1  Primer detection for Ehrlihiosis  QUAGEN. USA  40 1 40 
13 pXCR6   Primer for Ehrlihiosis PCR QUAGEN. USA  40 1 40 
14 EphplgroEL-F  Primer for Anaplasmos PCR QUAGEN. USA  40 1 40 
15 EphplgroEL-R  Primer for Anaplasmos PCR QUAGEN. USA  40 1 40 
16 WN910F  Primer for WNF PCR QUAGEN. USA  50 1 50 
17 WN1750R  Primer for WNF PCR QUAGEN. USA  50 1 50 
18 RompBOF Primer for Rickettsia PCR QUAGEN. USA  40 1 40 



19 RompBOR Primer for Rickettsia PCR QUAGEN. USA  30 1 30 
20 Crimian Congo F Primer for Crimian Congo PCR QUAGEN. USA  40 1 40 
21 Crimian Congo R Primer for Crimian Congo PCR QUAGEN. USA  40 1 40 
22 РЕ1 - F Primer for Japanese encephalitis virus PCR QUAGEN. USA  40 1 40 
23 РЕ2 - R Primer for Japanese encephalitis virus PCR QUAGEN. USA  40 1 40 
24 BGar1 Primer for Borrelia garinii PCR QUAGEN. USA  40 1 40 
25 BGar2 Primer for Borrelia garinii PCR QUAGEN. USA  40 1 40 
26 TBE- F Primer for TBE PCR QUAGEN. USA  40 1 40 
27 TBE- R Primer for TBE PCR QUAGEN. USA  40 1 40 
28 Yersinia pestis Primer for Yersinia pestis PCR QUAGEN. USA  40 5 200 

29 
Yersinia pestis F1 antigen 
elisa kit 

 Genway. Company USA  750 2 1,500 

 
Genetic Analyzer 10X 
Running Buffer with 
EDTA 

25ml ABI 402824 170  170 

 

ABI PRISM BigDye 
Terminator v3.1 Ready 
Reaction Cycle Sequencing 
Kit 

100RUN ABI 4337455 1,800  1,800 

 
BigDye® Terminator v3.1 
Sequencing Standard 

4 for 1/Pkg ABI 4336935 450  450 

 
3130 POP-7 TM 
Performance Optimized 
Polymer 

3.5ml ABI 4363785 350  350 

Subtotal    14,150 
 Total  79,054 

 

 



No. Item Specification/description of use/requirements Recipient

Estimate 
unit price 

(US$) Quantity

Price 
estimate 

(US$)

1,  Surveillance

Entomological
1.02 New standard CDC minature 

light trap
Part number 1012 from: 
http://www.johnwhock.com/buy/jwhorderform.pdf

MSCU 250 4 1,000

1.03 Larvae survey sets Kit to include nets, pins, containers, etc.
Eg.: Bioquip Advanced Insect Collecting & Mounting Kit (cat. 1138P)

MSCU 120 10 1,200

1.04 Small vials Small, plastic; for use during mosquito night landing catches. 
Purchased in units of 100

MSCU 20 5 100

1.05 Stereoscopic microscopes Sturdy design to be used for mosquito dissection MSCU 500 3 1,500

1.06 Compound microscopes Normal compound microscopes for parasitology MSCU 2,000 2 4,000

1.07 Entomology pins For mounting MSCU 1 200 200

1.08 Dissecting needle kits Including needles and scalpels for mosquito dissection MSCU 30 8 240

1.09 Petri dishes large Purchased in units of 100 MSCU 25 5 125

1.10 Petri dishes medium Purchased in units of 100 MSCU 25 5 125

1.11 Petri dishes small Purchased in units of 100 MSCU 25 5 125

1.12 Mounting media For mounting mosquito larvae MSCU 50 1 50

1.13 Cover slips 3 types: large, medium and round; selection needed, units of 100 MSCU 25 3 75

1.14 Chloroform 50 ml bottles MSCU 20 3 60

1.15 Torches For larvae survey MSCU 5 5 25

1.16 Batteries For larvae survey MSCU 1 50 50

1.17 Paper boxes For transporting samples to/from the field MSCU 2 10 20

1.18 Mosquito cages For storing adults and insectary MSCU 50 3 150

1.19 Silica gel MSCU 1 20 20

1.20 "Eski" cool box 8 litre capacity version for use in the field MSCU 50 1 50

1.21 "Eski" cool box 40 litres capacity to transport mosquitoes from MSCU to Madang MSCU 100 1 100
Sub-total 9,215

2. Vector control

2.1 IRS hudson sprayers Indoor spraying of ICON for during outbreak response activities MSCU 500 4 2,000

Sub-total 2,000

3. Laboratory/clinical
3.07 Dengue rapid diagnostic tests RDTs allowing discrimination between IgM and IgG; 300 tests for 

each health centre (x4) and 800 for MSCU
PHO, MSCU, 

PNGIMR
6 1,000 6,000

3.08 Filariasis diagnosis rapid tests Available on eProcurement ($66 for 25 tests) PHO 3 1,000 3,000

Sub-total 9,000

4.  Office Supplies
4.1 Laptop computer MSCU 1,000 1 1,000

4.2 Desktop computer
WHO SSAs (X 
2); PHO (x 1) 1,000 3 3,000

4.3 Global Positioning System 
handsets

Must include altitude and temperature data and be simple to use and 
sturdy

3 for PHO; one 
for PNGIMR

350 4 1,400

4.4 Fax machine No special requirements PHO 500 1 500

4.5 Printer  
MSCU (X 1); 
PHO (X 1) 200 2 400

4.6 Photocopy machine A4-size only
MSCU (X 1); 
PHO (X 1) 1,000 2 2,000

Sub-total 8,300

Total 28,515

Strengthen control of VBDs to lessen climate change impacts project (KOICA) in Papua New Guinea
Procurement list 
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