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1.1 Public Health and Earth  
Observation

Infectious and chronic diseases are issues of  
concern for public health on a global, regional, 
and local level. Key to managing these diseases 
and reducing their impact is having timely, 
evidence-based knowledge. Earth Observation 
(EO) provides data at multiple spatial scales and 
is becoming a vital tool in helping us under-
stand, track, and predict these diseases, allowing 
public health to proactively plan and implement 
informed interventions. This book will illustrate 
current and possible future contributions of  EO 
to public health practice.

Most emerging infectious diseases of  sig-
nificance to public health originate in wildlife 
and then spill over into human populations. Re-
search has led to improved detection and control 
of  infectious diseases and has expanded our 
knowledge of  how these diseases emerge and 
re-emerge as driven by a combination of  factors 
that include genetic change in causal patho-
gens, climate and other environmental changes, 
and changing human behavior. Emerging infec-
tious diseases pose continuous challenges to 
public health preparedness and policies and to 
programs for surveillance, prevention, and con-
trol (Jones et al., 2008).

The increasing risk of  disease emergence, 
epidemics, and pandemics has been documented, 

even before the COVID-19 pandemic swept across 
the globe. Worldwide, infectious diseases are re-
sponsible for 14 million deaths every year. More 
than 90% of  these deaths occur in low- and mid-
dle-income countries in the Global South, where 
infectious diseases account for 43% of  all causes 
of  death versus only 1% in high-income countries 
in the Global North (Sénat, 2012). However, the 
incidence of  emerging diseases in high-income 
countries has risen from 10 to 20% over the first 
decade of  the 21st century, and a total of  335 
new infectious diseases were discovered between 
1940 and 2004. Infectious diseases create ser-
ious economic barriers to global development due 
in part to their association with increasing 
societal and financial costs (Sénat, 2012). Ap-
proximately two out of  three human infectious 
diseases are zoonotic, meaning they are (or were 
originally) animal diseases that are transmitted to 
humans. In addition, at least three out of  four 
emerging infectious diseases among the human 
population are or were zoonoses, and on average 
five new diseases appear every year (World Or-
ganisation for Animal Health [OIE], World Health 
Organization [WHO]).1

Global environmental change and biodiver-
sity loss are exerting major pressure on human 
health (United Nations Environment Programme 
[UNEP] et al., 2015; UNEP, 2020). According 
to the WHO’s fact sheets2: rabies transmit-
ted by vampire bats to cattle and humans has 
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been linked to forest activities in South America; 
the spread of  Nipah virus has been linked to in-
tensification of  pig farming and fruit production 
in Malaysia; the emergence of  Japanese enceph-
alitis virus has been linked to irrigated rice pro-
duction and pig farming; and the emergence of  
avian influenza has been linked to intensive 
poultry farming (WHO, 2018). The cholera bac-
teria transmitted in water and the dengue virus 
and malaria parasites transmitted by mosquitoes 
infect 3–4 billion people every year, and outbreaks 
of  disease associated with these pathogens are 
often driven by environmental factors (WHO, 
2021a, 2021b).

Key drivers of infectious diseases  
and the One Health approach

Infectious diseases emerge and re-emerge under 
the influence of  key drivers. By understanding 
how these drivers affect diseases, we may be able 
to predict when, how, and where disease will 
emerge and to identify the populations that are 
most at risk. Examples of  drivers include envir-
onmental, climatic, demographic, socio-economic, 
or human behavioral changes. While “risk” is 
truly the combination of  rates of  exposure to a 
“hazard” (e.g. a vector-borne disease) and the 
“susceptibility/sensitivity” of  a population to that 
hazard, in this book, the term “risk” is some-
times used instead of  “hazard” when this has 
been commonplace in the literature.

The world’s human population – presently 
exceeding 7.5 billion people – is expected to 
reach 9.7 billion by 2050. Many people will con-
tinue to concentrate in megacities and large 
metropolitan areas, which facilitates human- to-
human disease transmission (Neiderud, 2015). 
Ecosystem changes in land use and agricultural 
practices, such as deforestation, intensive live-
stock farming, and the movement of  animals 
between forests and cities will likely increase 
people’s exposure to wildlife-borne diseases dir-
ectly or indirectly through infected livestock 
(Jones et al., 2013).

Global environmental change, including 
climate change, is accelerating species loss, lead-
ing toward a biodiversity crisis, and this loss in 
biodiversity is associated with the emergence of  
infectious disease (Keesing et  al., 2010; Ostfeld 

and Keesing, 2012; Altizer et  al., 2013). Global 
increase of  trade in goods and animals can also 
contribute to the spread of  disease vectors (Tatem 
et al., 2006). Increased air transport accelerates 
the movement of  people into and out of  risk areas, 
and “naïve” populations in countries free from a 
particular disease are increasingly threatened by 
infected tourists and business people returning 
from countries where the disease is endemic 
(WHO3). Climate change is likely to change the 
geographic range where climate is favorable for 
multiplication of  arthropod disease vectors, such 
as mosquitoes and ticks. Examples include the ob-
served expansion of  Lyme disease in northern 
North America and the possible expansion of  risk 
from dengue and chikungunya into regions that 
were previously temperate (Ogden, 2017). Dis-
placement of  populations as a result of  natural 
disasters, scarcity of  water resources, famine, or 
wars is confronting us with new diseases as 
people move into new geographical areas (WHO, 
2006). Also, resistance to antibiotics and increase 
in virulence of  pathogens may drive disease emer-
gence (WHO4; Beceiro et al., 2013).

Given the close and complex relationships 
between the environment, ecosystems, and the 
etiological agents of  disease in human and ani-
mal populations, integrated approaches follow-
ing the One Health approach5 are most likely to 
be successful as they take into consideration 
human, animal, and environmental health with 
interdisciplinary collaborations and communi-
cation in all aspects of  health. In this context, 
many parameters and geospatial characteristics 
relevant to the interconnected fields of  environ-
mental, human, and animal health can be assessed 
via proxy measurements from space. However, 
efficient methods and pertinent One Health part-
nerships need to be developed in order to adopt 
satellite-based remote sensing as a suitable tool 
for characterizing, mapping, and monitoring risk 
factors for infectious disease emergence and 
re-emergence. Partnerships between the EO 
community and the public health community 
would be a first step toward this goal.

Use of EO data in public health practice

EO data have proven to be a valuable source of  
geospatial information for public health, par-
ticularly in the realm of  “tele-epidemiology.” 



 Introduction to Public Health and Earth Observation 3

Based on EO products adapted to the needs of  
health actors, tele-epidemiology studies the links 
between the environment, ecosystems, and etio-
logical agents responsible for diseases in human, 
animal, and plant populations. This approach 
combines the physical, biological, social sci-
ences, and humanities, and aims to understand 
the factors and mechanisms that affect the 
spread of  pathogens and diseases (Marechal 
et  al., 2008). Environmentally linked diseases, 
including vector-borne, water-borne, and air-
borne diseases, have geographic distributions at 
global, national, regional, local, and neighbor-
hood scales that are associated with the geo-
graphic distributions of  the climatic, habitat, 
and land use factors that determine their trans-
mission (Eisen et  al., 2015; Kilpatrick et  al., 
2017). Surveillance is the gold standard method 
of  identifying disease risk (Ogden et  al., 2014; 
Bouchard et al., 2015), but the vastness of  the 
Earth renders surveillance at every location all 
but impossible. Consequently, for environmen-
tally linked diseases, point data obtained in sur-
veillance are increasingly being used to calibrate 
and validate models that identify associations 
between environmental variables and environ-
mentally linked disease occurrence. These 
associations can then be used to extrapolate 
occurrence of  risk onto surfaces to create risk 
maps (e.g. Soucy et al., 2018), provided the envir-
onmental variables are present as a continuous 
surface. The continuous surfaces of  EO data 
proxies for environmental variables, which have 
the same precision across the globe, are a signifi-
cant reason why they are so useful for creating 
risk maps of  disease emergence and spread 
(Michel et al., 2011; Cheng et al., 2017).

EO data furnish the development of  proxies 
for environmental drivers of  diseases, such as 
habitat (e.g. forest type and density, presence of  
wetlands), agricultural areas and types, surface 
temperature, soil moisture, and urban areas. 
With the recent improvement of  satellite EO sys-
tems, it is now possible to increase observations 
and monitoring of  land and water parameters 
(i.e. weather, climate, population distribution, 
animal habitat identification, etc.) in repeated, 
synoptic, low- to large-scale ways. These recent 
innovations increase spatio-temporal precision 
of  EO data and offer the possibility of  improved 
model-based identification of  risk in public 
health research. Greater spatial precision allows 

more detailed risk maps to be produced, while 
greater temporal precision (i.e. near-real-time 
EO data) raises the possibility that EO data prox-
ies for weather may facilitate disease forecasting 
(e.g. Ogden et  al., 2019) and EO data may be 
used to assist on-the-ground activities in re-
sponse to outbreaks. As EO data can provide 
proxy measurements for socio-economic factors 
that may be determinants regarding the sensi-
tivity and adaptive response capacity of  the 
human population, EO data can in theory meas-
ure and communicate all aspects of  disease risk.

Mandate and role of public health  
organizations and the importance  

of geospatial information

In order to address public health issues with rele-
vant geospatial approaches, technology for de-
tailed data collection is an essential component 
of  fulfilling the mandate and role of  public health 
organizations. Public health encompasses the or-
ganized efforts of  society to keep people healthy 
and to prevent illness, injury, and premature 
death (Feinleib, 2001). In the Canadian context, 
the Public Health Agency of  Canada (PHAC), in 
collaboration with all three levels of  government, 
the private sector, non-governmental organiza-
tions, health professionals, and the public, con-
tributes to: the prevention of  disease and injury; 
the promotion of  health; and sharing public 
health expertise across Canada and with inter-
national partners. Below is a summary of  related 
activities (from the PHAC mandate6 and roles; 
2021–2022 PHAC report on Departmental 
Plans7). PHAC has the responsibility to:

• Contribute to the prevention of  disease and 
injury, and to the promotion of  health.

• Strengthen intergovernmental collabor-
ation on public health and facilitate na-
tional approaches to public health policy 
and planning.

• Provide federal leadership and accountabil-
ity in managing national public health 
events.

• Enhance surveillance information and ex-
pand the knowledge of  disease and injury 
in Canada.

• Serve as a central point for sharing public 
health expertise across Canada and with 
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international partners, and to use this 
knowledge to inform and support Canada’s 
public health priorities.

Through PHAC’s research, programs and 
services, its goals are to bring about healthier 
Canadians, reduced health disparities, and a 
stronger capacity to deliver on and support pub-
lic health activities.8

PHAC promotes key initiatives and activities 
that provide Canadians and public health stake-
holders with the science, research, guidance, and 
resources to build public health capacity across 
Canada. To deliver its mandate, PHAC must be 
able to support a variety of  activities (from the 
PHAC Mandate and Role, Corporate Risk Profile 
and Departmental Plan) in order to:

• Provide meaningful data and information 
with technology and experimentation, allow-
ing for more timely identification of  public 
health issues and the development of  novel, 
evidence-based solutions to address them.

• Apply international research and develop-
ment to Canada’s public health programs, 
focusing on key initiatives and activities 
that provide Canadians and public health 
stakeholders with the science, research, 
guidance, and resources for infectious dis-
ease prevention, and increase awareness, 
while reducing harms.

• Prepare for, and respond to public health 
emergencies, including infectious diseases, 
by predicting, detecting, assessing, and re-
sponding to outbreaks and new threats, 
and contribute to the prevention, control, 
and reduction of  the spread of  infectious 
disease among Canadians.

• Continue to focus on providing the latest 
data, evidence, and scientific information 
required to respond to both ongoing infec-
tious diseases and new outbreaks.

• Strengthen intergovernmental collabor-
ation on public health and facilitate na-
tional approaches to public health policy 
and planning.

Within PHAC, the National Microbiology La-
boratory (NML) conducts research, laboratory 
diagnosis, risk assessments, and laboratory- 
based surveillance for emerging infectious dis-
eases such as COVID-19, Lyme disease, West Nile 
virus, Zika virus, Ebola hemorrhagic fever etc.9

The Public Health Risk Science division 
(PHRS) of  the NML works to understand where 
and when risks from infectious diseases occur, 
and how best to prevent and control them. This 
includes diseases within the food chain and the 
environment and those that arise from contact 
between humans and animals.

This division:

• undertakes epidemiological studies to iden-
tify public health risk factors;

• develops risk models and decision analysis 
tools to understand and reduce public 
health risks; and

• develops public health geomatics (geograph-
ical information) tools and services to 
support decision making by emergency re-
sponse teams and surveillance programs.

PHRS undertakes research to generate and dis-
seminate disease risk assessment, information, 
and tools for prevention and control. In devel-
oping risk assessments, the division takes a 
transdisciplinary One Health approach, using 
mathematical modeling, epidemiology, remote 
sensing, and geomatics, supported by knowledge 
synthesis capacity. These activities support pro-
grams in public health surveillance, research, 
and outbreak management.10

PHAC supports surveillance and monitor-
ing of  infectious diseases, risk assessments, mod-
eling, and laboratory diagnostics. Now and in 
the future, PHRS aims to strengthen its ability to 
assess the risk of  diseases and to improve detec-
tion, monitoring, and prediction of  existing and 
emerging infectious disease threats through the 
continued implementation of  new technologies. 
EO satellite technologies are relatively new in the 
public health context so their development and 
application in public health have so far been 
done in close collaboration with their expert 
partners at the Canadian Space Agency (CSA).11

Mandate and role of space agencies  
and the importance of EO

National and international space agencies offer 
a range of  assets, programs, infrastructure, 
and expertise to improve surveillance, emer-
gency response and preparedness, and effective 
 early-warning and information systems. EO 
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data and remote sensing know-how are key 
elements for public health agencies in their 
ef forts to detect environmental variables that 
influence the emergence and spread of  diseases. 
In Canada, the CSA and its EO application pro-
grams and activities facilitate the development 
of  innovative solutions and activities, including 
strengthening quick-response capacities to 
counter public health threats with EO.

The CSA’s raison d’être is to lead the devel-
opment and application of  space knowledge for 
the benefit of  Canadians and for all of  human-
ity.12 Core responsibilities of  the CSA include the 
following:

• Coordinating space policies and programs 
of  the government of  Canada.

• Ensuring access to space data, information, 
and services for other government depart-
ments and agencies to deliver on their 
mandates.

• Planning, directing, and managing pro-
jects related to scientific or industrial space 
research and the development of  space sci-
ence and technology.

• Promoting the transfer and diffusion of  
space technology to and throughout Can-
adian industry.

• Encouraging the commercial exploitation 
of  space capabilities, technology, facilities, 
and systems.

The CSA also aims to build Canada’s capacity to 
engage the next generation of  space scientists 
and engineers, and provide opportunities to in-
spire young people to develop the required skills 
and to pursue studies and careers in science, 
technology, engineering, and math.13 The man-
date of  the CSA is “to promote the peaceful use 
and development of  space, to advance the know-
ledge of  space through science and to ensure 
that space science and technology provide social 
and economic benefits for Canadians. The CSA is 
delivering on its mandate in collaboration with 
Canadian industry, academia, Government of  
Canada organizations, and other international 
space agencies and organizations.”14

Collaborative EO efforts are formalized 
under national and international partnership 
agreements, memorandums of  understanding 
(MOU), and contracts. CSA is focused on ensur-
ing that: (i) space research and development is 
advanced in terms of  science and technology; 

(ii) Canadians are engaged with space; (iii) space 
information and technologies improve the lives 
of  Canadians; and (iv) Canada’s investments in 
space benefit the Canadian economy.15 In the 
area of  EO, research and development funding 
support from CSA has helped other government 
departments to advance scientific research and 
reach out into operation domains. Much effort 
has been devoted to developing cost-effective use 
of  synthetic aperture radar satellite data.

Following the success of  the RADARSAT-1 
and RADARSAT-2 satellite EO missions, the CSA 
launched the RADARSAT Constellation Mission 
(RCM) on 12 June 2019. The three identical radar 
satellites are operating independently of  weather 
and light conditions. They acquire detailed EO 
data in a coordinated way to address key Canad-
ian challenges, including public health-related 
issues. The RCM orbital configuration allows for 
daily revisits of  Canada’s vast territory and mari-
time approaches and exact revisits every 4 days, 
as well as access to 90% of  the world’s surface 
every day and the Arctic up to four times a day. 
Over a dozen Canadian federal government 
departments, including PHAC, already use RA-
DARSAT data to deliver important services to 
Canadians. RCM will ensure the ongoing avail-
ability of  these data so that the Government of  
Canada can continue to serve Canadians. RCM is 
designed to provide effective solutions in three 
main areas: maritime surveillance (ice, surface 
wind, oil pollution, ship monitoring); disaster 
management (mitigation, warning, response, re-
covery); and ecosystem monitoring (agriculture, 
wetlands, forestry, coastal change monitoring). 
Public health organizations and authorities will 
benefit from the new RCM data collection as well 
as the archival data sets.

The CSA’s EO programs and activities include 
funding opportunities for academic research. 
They help to increase industry capabilities, and 
support research and development activities in 
government organizations. Benefits include:

• Improvements in EO satellite data availability.

• EO-derived information related to land 
cover and use, climate, population distribu-
tion, and identification of  habitats.

• Advances in the spatial-temporal reso-
lution and quality of  geospatial data.

• Integration of  EO-derived data sets and re-
lated geospatial information into predictive 
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models, surveillance programs, and emer-
gency management activities with import-
ant domestic and international dimensions.

Partnership of the PHAC and the CSA

Over the past decade, the collaboration between 
PHAC and CSA has developed into a successful 
partnership to advance the application of  space 
technologies and geospatial data in public 
health. Both organizations have actively partici-
pated in international committees and a series 
of  domestic research and development projects 
concerning the prevention and control of  infec-
tious diseases.

Some examples of  their successful joint ac-
tivities include the collaborative projects of  
PHAC, CSA, and other Canadian government 
departments on risk assessment for microbial 
contamination of  recreational waters using sat-
ellite imagery. Joint projects with industry part-
ners, in support of  One Health initiatives, used 
RADARSAT data to study water detection and to 
monitor wetlands and lake extent to support ef-
forts to identify water-borne and mosquito- 
borne disease risks. There have also been joint 
activities with academia focused on health- 
related projects in urban environments and re-
search into public health threats such as heat, 
air pollution, and mosquito-borne diseases that 
take into account the impact on vulnerable 
human populations. The projects were sup-
ported through the CSA Government Related 
Initiatives Program (GRIP), the Earth Obser-
vation Applications Development Program 
(EOADP), and the Science and Operational Ap-
plications Research (SOAR).

At the international level, PHAC and CSA 
participated from 2006 to 2015 in the United 
Nations Convention on the Peaceful Use of  Outer 
Space (UN-COPUOS) Action Team 6 on Public 
Health. The mandate of  this Action Team in-
volved the implementation of  telehealth plans 
and activities to improve health services in de-
veloping countries by facilitating the application 
of  space technologies in early warning of  infec-
tious diseases. Since 2015, PHAC and CSA have 
been participating in the newly formed Expert 
Group on Space and Global Health. This group 
engages Member States and international govern-
mental and non-governmental organizations in 

collaborative projects and is tasked to propose 
tangible and long-lasting solutions regarding 
the contribution of  space to the global health 
agenda. PHAC and CSA contributions have been 
documented in part in several United Nations re-
ports. They include a Special Report of  the 
Inter-Agency Meeting on Outer Space Activities 
on the use of  space science and technology 
within the United Nations system for global 
health16; a Report on the Meeting on the Appli-
cations of  Space Science and Technology for 
Public Health organized by the World Health 
Organization and the Office for Outer Space 
Affairs17; and a Report on the United Nations 
Expert Meeting on the International Space Station 
Benefits for Health.18 The CSA has supported a 
special study on tele-epidemiology in close col-
laboration with PHAC to better understand this 
emerging EO sector.

In addition to their contributions at the 
United Nations, PHAC and CSA have co-led 
international conference sessions and workshops 
(e.g. European Space Agency Living Planet Sym-
posium – Special Session on Tele-epidemiology, 
Prague 2016; EO Summit, One Earth – One 
Health, Montreal, 2017) supporting the applica-
tion of  tele-epidemiology in the public health do-
main. One of  the main goals has been to develop 
and maintain a community of  practice with a 
focus on public health and EO through a num-
ber of  activities:

• Convene leaders and experts in EO and pub-
lic health to explore, discuss, establish, or 
strengthen collaborations and partnerships 
on novel EO applications, products, and ser-
vices to support public health.

• Better understand the links between envir-
onment, climate, society, and public health 
that can be elucidated using EO data.

• Identify existing public health applications 
derived from EO data.

• Identify existing or potential future EO data, 
indicators, methods, and technologies that 
may be developed to support public 
health.

The One Earth – One Health workshop provided 
a forum for scenario-based discussion and dia-
logue among recognized experts and authorities 
on EO technology, applications, and methods 
that are relevant to application in public health. 
The main goal was – in alignment with the UN 
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Sustainable Development Goals – to explore the 
use of  EO data to ensure healthy lives and to pro-
mote well-being for all ages.19 The scenario- 
based discussions focused on how scientific and 
institutional cooperation with respect to prom-
ising EO applications can be developed or 
expanded to better serve and protect the public. 
The outcomes generated by this workshop form 
the basis of  this book.

1.2 Work Program Organization  
and Management Approaches

The practical benefits resulting from the use of  
EO data streams are evident. Major scientific 
breakthroughs and subsequent application de-
velopment work in particular have supported 
climate observation, resource assessments, 
and environmental monitoring. EO can also 
provide some of  the geospatial information 
required for public health research, risk as-
sessment, and application in programs and 
operations. In Canada, this has required the 
organization and management of  a joint work 
program by PHAC and CSA to obtain expert 
knowledge to guide further development of  EO 
applications for use in public health. The main 
elements of  this work program are outlined in 
the following sections.

Identification and elaboration  
of key themes

At the outset, PHAC and CSA researchers and 
managers defined a number of  key themes in 
collaboration with subject experts who formed 
an organizing committee prior to an inter-
national workshop on the theme of  One Earth – 
One Health. The members of  this committee in-
cluded representatives from the Centre national 
d’étude spatial (CNES), the Institut de Recherche 
pour le Développement (IRD), Espace-Dev and 
VetAgro Sup Campus in France, the Université 
de Sherbrooke in Canada, the international 
Committee on Earth Observation Satellites 
(CEOS) Working Group on Capacity Building & 
Data Democracy (WGCapD), Ærde Environmen-
tal Research in Canada, and PHAC and CSA. The 
committee identified six themes that were to be 

explored in more detail during a workshop with 
international experts:

• mosquito-borne diseases;

• tick-borne diseases;

• air quality and chronic diseases;

• water-borne diseases;

• vulnerable human populations; and

• pandemics.

There was no priority assigned to the themes: 
they all relate to significant public health issues 
to which EO data and derived information 
can potentially contribute useful information 
for public health actions. Detailed discussions 
of  these six themes are described in Section 2 of  
this book. The description includes a review of  
relevant literature, a brief  overview of  recent 
projects, and a scenario-based framework of  
inquiry. Representatives of  national and inter-
national space- and public health-related organ-
izations contributed to the development of  each 
scenario.

In the workshop, a series of  questions was 
posed to experts on each of  the six themes. The 
questions aimed to identify the scope and out-
come of  current work; challenges and issues to 
be addressed during research and application 
development; examples of  previous work; and to 
define potential future uses in public health.

Expert consultation process

The engagement of  national and international 
expertise was a central element in the PHAC/
CSA-led consultation process. Expert opinion 
was collected prior to and during the proceedings 
of  the workshop. Important session outcomes 
and scenario-based discussions were synthesized 
for this book. Experts contributed examples and 
illustrations of  their work to the book and critic-
ally reviewed the synthesis of  workshop results 
and recommendations.

Based on the results of  previous studies and 
expert consultations, CSA and PHAC assessed 
the research and development status and oper-
ational readiness levels of  EO technology appli-
cations regarding key public health themes. The 
assessments emphasized the utility of  EO-derived 
information for public health, with a view to-
ward implementing EO data products in regular 
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surveillance, prevention, control, prediction/
risk assessment, disease forecasting, and public 
outreach.

Identification of needs and opportunities

The identification of  EO and public health-related 
needs and opportunities resulted from an ana-
lysis of  the relevant scientific literature and sub-
ject-specific presentations of  the experts during 
the One Earth – One Health workshop. They re-
flect current activities and goals. The various 
needs and opportunities were subdivided into 
eight categories. Detailed in Section 3, these cat-
egories are: (i) aligning with and supporting UN 
Sustainable Development Goals; (ii) focusing 
on public health needs and key theme areas for 
further research; (iii) accessing and developing 
EO and geospatial evidence-based data/prod-
ucts leveraging public health capacities; (iv) de-
veloping a sustainable community of  practice; 
(v) developing knowledge and know-how; (vi) 
developing solutions: methods, tools, and sys-
tems; (vii) implementing technical infrastruc-
tures and technologies; and (viii) participating 
in EO satellite mission development for monitor-
ing disease risks. These categories serve as a 
guide for further action to achieve specific EO 

and public health-related objectives of  forming 
new partnerships and initiatives that can sup-
port public health from local to global levels.

Objectives and book outline

This book addresses three basic questions: How 
does, or can, the current capacities of  EO assist 
public health activities? What are the challenges 
for the operational use of  EO in public health? 
And what opportunities are there to further de-
velop EO to benefit public health in the future? 
To answer these questions, this book identifies 
key public health activities in which EO data are 
or can be used. This includes prediction of  dis-
ease emergence and spread and of  disease fore-
casting to support public health programs for 
disease surveillance, prevention, and control 
interventions. More specifically, the book aims 
to: (i) assess current research and identify and 
document key themes; (ii) collate expert advice 
from the Canadian and international EO and 
public health communities on specific themes; 
and (iii) present conclusions and opportunities. 
Our goal is to guide decision-making on further 
research and on the development of  innovative 
EO applications and solutions in the public 
health sector.
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