WATER RISKS

““ minimization through

awareness raising
&
capacity building”

Prof. Dr. Christiaan Max Huisden
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Groundwater Contamination
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What causes the sea level to change?

Sea level rise

Terrestrial water storage,
extraction of groundwater,
building of reservoirs,

: Surface and deep ocean
?e%g%?;'ﬂ,{g r;%f:,’“ae?g circulation changes, storm surges

Subsidence in river
delta region,
land movements, and
lectonic displacements

As the ocean warms,

the water expands

_I

Exchange of the water
stored on land by
glaciers and ice sheets
with ocean water




Climate adaptation
and Salt intrusion

Sea level

Seawater




Salt Intrusion in groundwater
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Sea Levels Continue to Rise

Sea level rise since 1993 (in millimeters)

Divergence
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Sea levels are rising
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Climate Change and Sea Level Rise
1890-2010
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Melting of polar icesheets
and glaciers Sea level rise
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Climate Change

Natural Environmental Change

A\ 4

Social Environmental Change

!

Abnormal weather patterns
(E! Nino and La Nina), Altered ecosystems n::ulun;lt‘un h::a:‘l::ﬂn:;r Forced and voluntary
altered humidity, (loss of vegetation, Sraval and trade caimse rapl:i migration, larger vulnerable
precipitation, and changed habitats) Inteconnactadnass ‘floating’ populations,
temperature

!
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Pathogen

Increased frequency and

vulnerability to established
infectious diseases

Environment

D Host

{/

— Emergence of new infectious
diseases
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Tk";‘ ‘3 7FACTS SHOWING WHY OUR HEALTH DEPENDS ON THE ENVIRONMENT “Global

Since 2000, we have cut down

2 3 M"_lmN KM2 of primary forest.

3'% Of outbreaks (Nearly equivalent to the area of Greenland)
of emerging

infectious diseases _ i
arelinked to m
deforestation y N A P51 N

Deforestation favours closer contact between humans and wild animals, creating a greater risk of zoonotic disease.



What is a zoonotic Disease?

A zoonotic disease (or zoonoses -plural) is an
infectious disease that is transmitted from
animals to humans or from humans to
animals.

Many types of animals spread zoonotic diseases.



Climate Change and Zoonotic Diseases

A DANGEROUS CYCLE

Expanding Homogenized
Wildlife Urban Habitats
Interfaces (WUI) Climate change is

causing temperatures to
rise globally, creating
habitats that are more

Humans continue to
use land in novel
ways, expanding

the WUI, homogeneous.

Novel

Species Increased
ractic Biodiversity

Interactions

Species can move
more freely between
homogenized habitats,
increasing the level of

Novel species
interactions occur in
homogenized habitats,

increasing the likelihood Aipdasbis
of disease transmission. biodiversity.



Urhan health Available diagnosis and treatment

Climate change - lealth promation and prevention
Deforestation Determinants of health

Unwise use of resources Access to health care

International travels Zoonotic Disease surveillance

Displacement 5 Iliegal hunting
Migration Diseases

 Animal migration



\A
|

- \

7.8 million

|
se by 210(
G

w
0
=

4.7 million

b =

:
2a Level Rise by

/‘! C el

Projected

[

‘Today’s Population Living Belt
Liquw -Tidé Line

REHMATEE :: D CLENRAL o inters e ool

4



Tsunamis




HOW A TSUNAMI WORKS

Wave height

Crest Wavelength

Shoreline




Erosie
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begin storm; geen schade

gatin grasbekleding

erosie onderlagen/dijdichaam







Increasing frequency:
and intensit




Begraafplaatsen & Beerputten
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arging pathogens‘




Table 1
Examples of recently emerging pathogens

Microbe Disease

Rotavirus Infantile gastroenteritis
Legionella pneumophila Legionnaires disease
Ebola virus Ebola hemorrhagic fever
Borrelia burgdorferi Lyme disease

HIV AIDS

Hepatitis C virus Hepatitis

Vibrio cholerae 0139 Cholera

Sin Nombre virus Hantavirus pulmonary syndrome
Human herpesvirus 8 Kaposi sarcoma in AIDS patients
Influenza virus A H5N1 Influenza

SARS coronavirus Severe acute respiratory syndrome

AFirst human cases; virus previously known to infect birds.

Year

1973
1977
1977
1982
1983
1989
1992
1993
1995
19971
2002



VIRAL VECTORS FULLY SYNTHETIC VACCINES
Alphavirus

Vesicular
Stomatitis virus

Adenovirus

Nanoemulsion

Chimpanzee
(RNA, SAM)

Adenovirus

. : \‘ DNA Vaccines
Poxvirus (MvA 4

Cytomegalovirus 24

Measles virus



Targets

MRNA Vaccines



Al Health

Climate Record Bio-Aerosol Population
Prediction Scanning Sampling  Screening
Potential Disease 1 l Global
Emergence Pandemic

1 [ I

Sentinel Wastewater Human
Animals Monitoring Diagnostics
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Category

Comments

Water-borne diseases

Water-washed diseases

Water-based diseases

Water-related diseases

Caused by he ingestion of water contamin
by human 1imal faces or urine contaipi
pathogenic bacteria or viruses; includes cholera,
typhoid, amoebic and bacillary dysentery and
other diarrhoeal diseases.

Caused by(oor personal hygiene; ncludes
scabies, trachoma and flea-, lice-, and tick-

borne diseases, which are also water-washed.

Caused by parasites found in intermediate

organisms living in@includes

dracunculiasis, schistosomiasis and some other
helminths.

Transmitted bW
water; includes dengue, Tasis, malaria,
onchocerciasis, trypanosomiasis and yellow
fever.







Disease Outbreaks, 2009-2010

Chemical
3%

Viruses

6%
Multiple

6%

Parasites
9%

Bacteria,
Mon-
Legionella

18%




Water-borne diseases No.of cases In 2015
Cholera -
Typoid 973

Shigellogis 805
Amoebisis 450

Food poisoning 139

Diarrhea 2908

Other infectious diseases 2405
Leptospirosis 89
Hepatitis A 432
Helminthiasis 731



Infectious diseases affected by
climatic hazards

Infectious diseases
not aggravated by
climate hazards

Infectious diseases st , (10%)
aggravated by of infectious

climate hazards diseases aggravated

by climate hazards
are not reported in
GIDEON/CDC




Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.
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Transmission of Bacteria that Cause Lyme Disease
,J,'.';" = Lyme disease bacteria, Borrelia burgdorferi

Tick larvae
and nymphs

Infected
Adult Tick

; - @ {

p

Tick Hosts

o

) * A bite from an
Tick Hosts and infected tick transmits

Sources of Lyme Lyme disease to humans
Disease Bacteria

Blood-fed adult
tick and eggs

PubilicHuatth



LYME DISEASE

>
Headache ——— ‘ g’"

Hearing loss J'

and paralysis

of face Deer tict
— Heart

uscle J complications
soreness

. ———Nausea

Erythema ——*% and vomiting

migrans eeaeets

Pathogen

Fever

Chills

Fatigue

Weakness Bacteria Borrelia



PACE

HOSPITALS

Malaria is caused by a protozoan parasite
named Plasmodium, and it is spread by the
Anopheles (female) mosquito that causes acute
life-threatening disease.

It is a major worldwide health concern where
immunocompromised persons, children, and
pregnant women have the highest morbidity
and mortality rates.

Types, Causes, Symptoms,
Risk, Complications, Diagnosis
and Prevention

Q Hyderabad, Telangana, India Q 040 4848 6868 @ pacehospital.com @pacehospitals ## Google | @ Youlube twittery | @ Mstagum | £ Koo



The parasites travel to your
Iver where they lie dormant,
usually about ten days to
four weeks.

A bite from an
infected mosquito
transmits malaria.

Malaria is transmitted
to an uninfected
masquite when it bites
someone with the disease.
That mosquito can then
spread malaria to other humans. \

Parasites leave the liver and infect red
blood cells. This is when malaria signs
and symptoms typically develop.

@ MAYO CLINIC




Symptoms of
Malaria

Central v
- Skin
- Headache 7 - Chills
Systemic - Sweating
-F
aver Respiratory

Muscular - Dry cough

- Fatigue
- Pain Spleen
- Enlarge-
Back ment



Quality Crop plants and Climate Change
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Lise of agrochamicals Climate change

Extreme weather

Environmant events

= Soil type
# Soil health
= Molsture

Plant Pathogens
and Climate Change =, o

rasources

Maonoculture

Host _ Pathogen
= Plant marphology, = Distribution and dispersal
?Mﬁm and Bl
owth, » Papulati
circadian rhythms . Rﬁmﬂlnn - ﬂ;‘p
= Metabolite, hormane, = Evolution i
:u:udata production » Transmisslon e
= [MIMLINE response i
» Susceptible culthvar = Mt

= Selection pressure

Ecao-evolutionary processes:

= Microbiome acquisition of new
phenatypic traits

s Priming the plant immine
Eystam

Outcome
= Dizeasa intensity
= Movel management options



& Spatial distribution )
* Seasonality Vector
* Susceptibility * Density
* Photosynthesis * Distribution
* Fecundity * Bohaviors
\. Stress tolerance
Community
* Species diversity
* Community structure
* Genetics
T ‘- Architecture
Sas - ArEe pecy Topography
* Pathogenicity 51 2
3 Landscape
* Dispersal ! >
* Life-cycle "/ Environments * Soll properties
* Overwintering

Trends in Plant Sclence
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Dode rivieren
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Cyanide
How Does
Cyanide Kill?

Immediate
Symptoms

Headache
Nausea/vomiting
Dizziness

Rapid heart rate

Treatment

Get to fresh air

Rapidly wash
body with soap
and water

Symptoms of
Longer Exposure

Unconsciousness
Convulsions
Respiratory failure
Coma

Death

Seek medical care

Remove clothing



What is cyanide?

* Highly lethal systemic poison causing rapid
death

» Derivatives of cyanide




Cyanide poisoning

* Cyanide is extremely potent, i.e. lethal dose of
KCN for an adult is 200 mg

* Toxicity depends on form, duration and route
of exposure

* Acute toxicity can occur via inhalation,
ingestion, dermal and parenteral



Oil Wars

Exploitatie
olievelden

Sovjet-Unie/
Rusland

Q\. China S | - National Iranian Oil Company
India National Iranian
Oil Company

Korea b BN 100% Staat

IMPORT EXPORT
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