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‘@/gggg Vector-Borne Tropical Diseases & eSa

ﬁ’*‘\'} World Health

$8J organization AR IRUTHIHTNAR Vectors are organisms that transmit

\ .
VECTORS MAY BE A THREAT T0 YOU, AT HOME AND WHEN TRAVELLNG  P@I70gens and  parasites from one

infected person (or animal) to
VE(TOR aggméﬁs i (O another.

l'L(<¢‘\

l

.............................................................................................................................................................. These diseases are commonly found

WITH JUST 1 BITE (hey can transmit in tropical and sub-tropical regions
diseases such as: 4ol

@ Malaria @ Leishmaniasis @ Yellow fever an p aces

@ Dengue @ Lyme disease @ Japanese encephalitis

Diseases spread by vectors Kill @ million people every year and %
more than half of the world’s population is at risk
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‘gg/gggg Worldwide Major Vector-Borne Tropical Diseases

Mosquitoes

*Aedes
e Chikungunya
 Dengue fever
* Rift Valley fever
* Yellow fever

« Zika
*Anopheles

 Malaria
*Culex

« Japanese encephalitis
* Lymphatic filariasis
* West Nile fever

Black flies

*Onchocerciasis (river blindness)
Aquatic snails

*Schistosomiasis (bilharziasis)
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Ticks

*Crimean-Congo haemorrhagic fever
sLyme disease

*Relapsing fever (borreliosis)
*Rickettsial diseases

*Tick-borne encephalitis

*Tularaemia

Triatomine bugs
*Chagas disease (American trypanosomiasis)

Tsetse flies
*Sleeping sickness (African trypanosomiasis)

Fleas
*Plague (transmitted by fleas from rats to humans)
*Rickettsiosis
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‘_(gvgggg Major Vector-Borne Tropical Diseases in China Qw& eSa
Mosquito-transmitted diseases N/

« Malaria (JE¥8) = Anopheles Mosquitoes

« Dengue (&) > Aedes Aegypti Mosquitoes
Snail-transmitted diseases

« Schistosomiasis (I £J%) > Oncomelania Snails

« Fascioliasis (FF /5l ®%%) > Lymnaea Snails
Tick-transmitted diseases

« Babesiasis (BN #HRJE) > Ticks

« Theileiosis (Z&#) R JE) > Ticks
Others
 Leishmaniasis (Flft 2m®-2BHJH) > Sandfly
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‘_(‘g]”gggg Impact Factors {zesa

Biological factors « Distribution of these diseases is determined
Generic Virulence by a complex dynamic of environmental and
Resistance social factors.

sy « Globalization of travel and trade, unplanned
urbanization and environmental challenges
such as climate change are having a
significant impact

Cultural character
Morphosis

Drug
resistance

Habitus Immunity

Elevaon nrectiog Age « Changes in agricultural practices
Health T .
Humidity Vector j— due to variation in temperature and
: Nl S tibili . . .
Reinfel | S vt= & r— rainfall can affect the transmission

Temperature - i
X o~ of vector-borne diseases

Physical pest
control

Socio-economic Treatment

ey Mobilty & migration niagondelimate/Environmental information can be
pesticides Occupation  Medical siiafgsed to monitor and predict distribution
Human social and behavioral factors and trends of vector-borne diseases

Environmental factors

Land type
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Impact of Climate Change on Human Health

&gmgcc

Asthma,

Injuries, fatalities cardiovascular disease

Malaria, dengue,

Heat stress, dgider: encephalitis, hantavirus,
cardiovascular ' Rift Valley fever
failure

BRI & R

Malnutrition, Respiratory

diarrhea,

allergies,
harmful poison ivy
algal blooms
!
Anxiety, despair, Cholera,
depression, cryptosporidiosis,
post-traumatic stress campylobacter,
Forced migration, leptospirosis
civil conflict
Adapted fram ). Patz CE28845)

Original Image from https://toolkit.climate.gov/image/505
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;(': — Diseases Monitoring and Early Warning  ( ~esa
By Earth Observation Data Mining
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For all regions of interest (ROI), selecting the minimum number of
targets that are prioritized to scan, which would sufficiently guarantee
to cover a large percentage (or a threshold predefined according to the
limitation of available resources) of all potential incidences within a

period of time in the future.

Remote sensing Environmental Vector Vector-borne
data mining factors development diseases

and trends of vector-borne tropical diseases
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u@"”g@igniﬁcance of Disease Monitoring and Early Warni o= ©Sa
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Forecast
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‘_@/ﬂgﬂc Risk Evaluation, Surveillance and Forecast Monitori Ri‘::_ @Sa

Early War
| Schistosomiast& Malaria Babesiasis Vector-borne
_ Fascioliasis Dengue Theileiosis X
~ ~ 4 N 7 diseases
o H
: Vector
Mosguito A
¥ I
| |
Humidit Negetatiol Environmental
umiaity = vegetatuion @@ ...
Water Temperature y Factors

:

Remote sensing
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SPOT5 images covering the whole study area and acquired on March 16, 2006 were obtained from the China
Remote Sensing Satellite Ground Station (Beijing, China). This imagery has a spatial resolution of 2.5m in
panchromatic mode and 10 m in colored mode.
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Flooding season in 1983 Normal water level in 1984

Three cloud-free Landsat-5 TM images of the study area with a spatial resolution of 30m
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Three cloud-free Landsat-5 TM images of the study area with a spatial resolution of 30m.
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Mﬂgﬂc Malaria in China-Myanmar Border Q\K&; cSa
ERE
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Q]ﬂggg Malaria Risk Prediction

Quantitative suitability relationship between malaria and RS environmental parameters:

' - —— )
1t
1 uT1@) uT2() 1
o eofe 0.8
Suitability 98 0.8
indexfor £os 06 g}-ﬁ
. =1 !
malaria 0.4 ‘04 *04f
0.2 02 2 Soil moisture
%6 18 20 22 %00 200 600 800 1000 1200 014 0.145 0.15 0155 0.16 0.165 0.17
t{E) e(C.d) m (g/cm3)

O Growth and breeding rate of mosquito and Malaria parasites are influenced by temperature:
> Red line: below 16°C, the mosquito die, and suitability index increases with temperature
between 16°C to 23°C.

» Green line: above 14°C, the malaria parasites can complete their growth cycle, and the peak is
between 17°C to 20°C.

0 When it reaches the threshold of Effective Accumulated Temperature(EAT)-about 200°C eday to grow
up to adult mosquito, percentage of survival increases with ETA, and the peak is at 800 °Ceday.



‘ggvgggc Malaria Risk Prediction in China-Myanmar Border Q\ CeSda

W12 months’ dynamic monitoring results of Tengchong

Feb March April May Jun Jul

- ngh risk

.- Low risk

No risk

Aug Sep Oct Nov Dec /Jan(2006)
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: & @ No indigenous malaria case
Ol 75 q:i‘..':".‘ . .
. ) . 3 ‘%:",%o i :’ £} O Indigenous malaria case
o A
& : ¢ .zs,;g;
S o}
‘_,} * e
Mar April May Jun Jul
Accuracy of predicted malaria
o\ . incident location is 74% .
. .
- . Higher spatial resolution
& X P ™ 4 ... | should improve the results.
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Clustering high-dimensional data

mn

Let X = {xr}f=1 € R note the data set consisting of n samples (points) over n-
dimensional space (attributes)

Disease |
distribution

Impact factors itrilglzosr::
(Input variables) y

Clustering algorithm Separated

1. Environmental | > . .
(K-means) Zones

2. Ecological
3. Meteorological

o I

Clustering evaluation
(Sllhouette function)
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‘@mggg Ecozone in Lancang-Mekong SubRegion (LMS) Q‘\&“\%esa

(a) DEM (a) K=2

(c) LSTD (d) LSTN

2017 DRAGON 4 SYMPOSIUM 20174F “JevkXl” VUMW If =

26-30 June 2017 | Copenhagen, Denmark 20174£6 H26-30H , F1 & FrAISR



2017 DRAGON 4 SYMPOSIUM

26-30 June 2017 | Copenhagen, Denmark

Mapping VBTDs in Ecozones of LMS

STH
Cysticercosis
Taeniasis
Echinococcosis
Schistosomiasis
Clonorchiasis
Fascioliasis
Paragonimiasis
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STH,
. i . STH
Cysticercosis/Taeni . .
. Cysticercosis
asis .
. Taeniasis
Fascioliasis Lymphatic filariasis
Opisthorchiasis ymp .
Fascioliasis

Paragonimiasis
Lymphatic filariasis
schistosomiasis

Opisthorchiasis
Paragonimiasis
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‘_Qg]/mgcc Ecozones based Disease Prediction

A Elevation A Vegetation index

cj{:fﬁm

A LsTday

» Surveyed villages

Predicted O. viverrini
prevalence (median)

A LuULC A River network
<10%
frﬁ = 5« 2 iy 10.01 - 20%
f‘—fji o S £ LK BN 2001 - 30%
z '“",‘:")' { 5 y BN 3001 -40%
£ A = B 4001 - 50%
_--}-f“'\}' ; \V\ Bl 5001 - 60%
il i‘ﬁjg = B 600! - 70%
e \“\. \ ? k
Mg e Kilometers B 7001 -80%
> 0510 20 30 40 El &001 - 90%




_@mggg Conclusion Q\W eSa

1. Diseases monitoring and early warning by earth
observation data mining

2. Schistosomiasis and vector snail control in China

Malaria risk prediction in China-Myanmar border

4. Mapping vector-borne diseases by ecozone analysis

w
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‘_c]l‘lﬂgﬂt:' Publish your next research article in
Infectious Disease

of Poverty
Editor-in-Chief:
Xiao-Nong Zhou (China)

.'é} INFECTIOUS DISEASES '\ BioVied Central
‘ OF POVERTY The Open Access Publisher
www.idpjournal.com www.biomedcentral.com
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