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Abdract

This report pertains to the dissase aurveillance system for
schitosomiasis japonica, a larvd habitat andysis of vector
mosguitoes, and biting case andyds of imported venomous
spider. In order to fully gragp the resurgence of infectious
diseases and the didribution of their vector enimds, detailed
habitation andyses are conducted, and spatid information
compiled through GPS and satdllite images  GIS is usad to
map these data, and the regiond differences and environmentd
characterigtics of didribution are andlyzed. The ided conditions
for habitats of medicd important animals were darified and the
sgnificant areas subsequently identified through environmentd
andyds of the digribution area usng ALOS AVNIR-2 images
and the vegetation index NDVI. We are currently attempting to
edimate new habitat establishment and future digtribution for
wide area by generdizing the characteridtics of alimited ressarch
area, Furthermore, thistechniqueisaprompt and accurateway to
gragp and monitor rapidly changing environmenta conditions,

Kemords ALOS AVNIR-2, survellance system, vector-borne
disease, schigosomiasisjgponica, redback pider.

1. INTRODUCTION
Remoate sensing using satellite images thet dlow awide-ranging,
accurate and prompt gragp of environmenta conditions is an
effectivetool for understanding conditions and monitoring vector,
prevention and changes regading sudden outbresks of
emergingre-emerging infectious diseases or endemic diseases
caused by environmenta change through globd warming and
the movement of people or physicd digtribution. Through our
long-term survey of the digtribution and hebitat of intermediate

hogts the study of ided environmental condiitions usng ground
data, and ressarch using satdlite image data in rdation to
parasitic or vird diseeses with intermediate hodts or vectors we
have shown that remote senging is gpplicable. We are currently
Sudying the vector mosguitoes for diseases such as dengue fever,
West Nile Fever, etc, and the redback spider (an imported
venomous animal) using ALOS daa, as well as sudying the
possibilities concerning the utilization of such deta

2. RESULTS

2.1.1Application to schistosomiagsjaponicain Japan

At present, the number of people aflicted by this paragtic
diseese worldwide has reached 20 million. In Japan, for the past
700 years this disease has been known as the “Endemic
Diseasg’ in the Kofu Badn, Yamanashi Prefecture and many
other aress of western and southern Jgpan. Although Yamanadhi
Pref. had hitherto been the largest endemic area in Jgpan in
which this disease was prevaent, the incidence of this dissese
ceasad and the paradite from snails and definitive host ceased to
be detected following extermination meesures, and Jgpen
became the only country in the world to be declared free of
infection. However, since the intermediate snal hosts are ill
present, the re-emergence of schisosomiasis jgponica from
changes in habitat due to environmenta change through globd
warming and the movement of infected animals and people from
other regions in the world in which schigosomiags japonica is
dill prevaent, is a cause for concern among paragitologists and
persons who have previoudy received trestment for this diseese.
However, the budget alowance from the locd government has



been discontinued and the establishment of an accurate and
smple low-cog surveillance system has become increasingly
important. As the devdlopment of such a surveillance sysem
may be usgful for monitoring in regions other than Japan in
which epidemiologica information regarding schisosomiass is
insufficient, we are currently examining posshilities using
GISRS.

In order to determine the snall habitat, and in particular high
dengty habitat as survelllance locations, a GIS andyss was
conducted using the reults from two habitation surveys, one
conducted when the post-war eradication meesures were
implemented (1967-1968) and the other conducted immediatdy
after the dedlaration of eradication (1996-2003). Aress that were
dearly identified as being suitable habitat were then examined
using the data from three ALOS images taken in April, May and
August 2007.

Fird, a hebitat survey of Oncomedania nosophora, intermediate
hogt of schigosomiass japonica in Jgpan was conducted in
relaion to the spring periodsfor both 1967 and 1968. The results
were recorded on a 1:50,000 sca e topographicd map published
by the Geogrgphicd Survey Inditute, with results color coded to
show snal habitetion densty in irrigation These two maps were
then digitdly ovelan and merged to produce a densty
distribution map of O. nosophora for 1967 and 1968 [1]

In addition, using previous data for reference, snal numbers
for each hebita dte were cdculated to produce the dengty
specific digtribution map for the entire Yamanashi Pref..  Based
on these figures, a200m buffer zone was drawvn onto the map to
prepare the accidentd epidemics of schigosomiadsjaponica, and
an iso-dengity map was cregted. From these magpsit waspossible
to ascertain areaswith high habitation and low habitation density.
Meawhile, after the dedaration of eradication regarding O.
nosophora in Japan, 120 paddy fidd dtes were sdected as
fixed pointsfor afive-year survey conducted from 1996 to 2000,
and a habitation survey of O. nosophora was conducted & the
water inlets of each fixed point. The outlines of the paddy fidds
at these fixed points and the coordinates for the water inletswere
determined using GPS and then digitalized through GIS[2]

Of the reaults obtained through these surveys, FHg. 1 shows
total collected snail number for the five-year period color coded
into dendty specific groups High densty hebitation aress are
shown in red. The aeas of high habitation dendty ae
concentrated with many located in the dluvid aress on the west
Sde of the south/ north flowing rivers.

The difference between habitation densty for two periods
show on Fg. 1; Green indicates aress of increased density in
recent years and red indicates areas tha had high habitation
dengty in the pest but are currently more dear. White indicates
aress of no change. Habitat in the centrd areas of the bagin has
disgppeared. Current habitat is limited to aress located within the
range of past habitat, and the areas of high densty coincide with
past aress of high densty.

To follow, possble O. nosophora habitation aresswere
determined from aeria photographs, and theseareaswere shown
asrisk aress (Fig.2). When theiso-density map for 1967-1968
was superimposed, thehigh density habitation areesbecameever
Clearer.

When thismap is compared to paddy field areas shown from
NDIV dataof ALOSimagesfor April and August 2007, it
deved oped that we should do survey in the paddy field areasin
therisk area (Fig. 3).

2.1.2 Schisosomiassin China

The main aress of habitat for the intermediate snail hods in
China are in the low marshlands of the Chiangjiang (Yangtze)
river bagin, in the riverbanks, the sandbanks, the back marshes
and lekes China is currently developing its hydrodectric
generation with the congruction of the Three Gorges Dam. The
world's parastologists have been kegping a dose eye on the
condruction of thisdam to see how it will affect the tranamisson
and dissemination of schisosomiass jgponica. Some have sad
thet the congtruction of the Three Gorges Damwould cause Lake
Dongting to dry up and disgppesr. In fact, as shown herein the
ALOS image taken on January 31, 2007, the water of Lake
Dongting has dried up and the surface aea of the lake is
redricted. The only communities are indde the embankment. In
the surrounding area of the communities digribution of
intermediate snail hogts is limited to the paddy fidd irrigation
ditches. The changes in water levd of this lake wes significant
even before the condruction of the dam, reaching 17-20m, and
the grasdands growing in the dry lake bed have become a huge
habitat, creating opportunities for infection [3, 4], a present the
snail habitation area has oread to 39,150,000ha, equivadent to
52% of Chindstotd snall hebitation area. Furthermore, the wild
field mouse population hasincreased drameticaly. Subsequently,
as dealy shown in the image taken on September 18, 2007
water discharge from the dam and heavy rainfdl in the tributary



aress caused the water leve inthelaketo rise. The mice escaped
to the neighboring dwellings, and it seemsthat alarge number of
mice were killed and then thrown into the lake. Although these
fiddd mice are schigosomiadsresstant and conddered to have no
efect on the epidemics of schigosomiads it will ill be
necessary to monitor their future movements. Incidentdly, the
humaen population in this area is 3,360,000 of which some
205,000 are said to be sthigosomiads patients. Another 50,000
catlearedso sad to beinfected.

In this way, dthough the congtruction of the dam itsdlf poses
no problem concamning schigosomiasis infection in the
communities around Lake Dongting, it is causing the expanded
risk area on the lake bed to spread. We reason that the ALOS
image used in this case can be used to cdculate increese in snall
hebitat area (Fg. 4) esimate the volume of water in the lake and
the degree of environmenta contamingion from the
accumulaion of chemicd pollutants such as agriculturd
chemicals, pesticides and rodenticides, etc.

ALOS images for Feb. 2, 2007 shows the area around
Tongling, Anhui Province, further downdream dong the
Chiangjiang (Yangtze) River from Lake Dongting. Along the
sandbanks on the left hand side of the Chiangjiang waterside
land isbeing used as pasturage for schistosomiasisinfected water
buffdo. Intermediate snail hosts abound in the undulating terrain,
from high points on the embankment and low pointsin old river
channds etc, and dso inhebit marshland aress and ponds. The
snails here are river type snails easily subjected to flooding and
are large, with shel length grester than 1cm with pronounced
folds, and have a high rate of infection. The community is
located on a naturd embankment and livelihoods are earned
through rice and vegetable cropping, and chicken farming.
Poultry is free range and wild birds are free to fly in and out,
which means the poultry is a0 exposad to the dangers of avien
influenza Asthe principd find host was water buffdo, al weter
buffao were destroyed and the mechanization of agriculture was
promoted, and a drop in the schisosomiass infection rate is
anticipated. As a mgp for the area could not be obtained, the
ALOS image was used in place of a map and for environmenta
andysis.

The marshlands around the mountain village toward the
interior of Tongling, is categorized as 0-cdled mountainoustype
hebitat, and like the Kofu Basin in Yamanashi Prefecture,
conggts of dluvid terrain and vdley paddy fidds Snals are
gmd| & less than 8mm in totd length as in Kofu. Eradication

meesures were implemented and there are currently no
schitosomiasis patients. Although infected snallsare said to have
been eradicated, snalls 4ill inhabit the fidds and paddy fidds
ALOSimageswereadso used in rdation to these regionsin order
to sudy the origins and habitat of this snall, and the gatus of
infectious diseases The use of ALOS to decipher the habitat of
these lake, river and mountainous type snall may enable the
forecadting of schigosomiagisinfection in China

2.2 Application to mosquito-borne diseases

On a different subject, in order to monitor emerging and
re-emerging infectious diseeses, we are dudying population
dengity and mosquito faunaiin the urbanized aress frequented by
migratory birds. At this time we surveyed the mosquitoes in N
City near Oszka as an urben didtrict case study. The result of a
survey of mosquitoesin drainage sysemisshown here. N City is
divided into 10 didricts. In each digtrict dl the rainweter inlets
were mapped for 10% of the towng/stregts. Proportion of water
catchments with water was dso sudied and mapped usng GIS.
The proportion was low in upland aress and hills rdatively and
high in low lying housing areas. The mosuito count was highin
low lying arees and the Culex mosquito was the prevaent
spedies in this city. When deciphering these conditions using
ALOS images, plaeaus with an devaion gregter than 5-10m
were intergpersad with irregularly shaped smdl red aress, which
were studied to see if plateaus could be deciphered from their
color tone and digtribution status, which in turn may endble the
edimation of mosquito numbers and species.

2.3. Application for estimating the habitat of imported
venomous iders

Since the redback spider, Latrodectus hasstii was discovered in
the Osaka Bay areq, Osska Prefecture Japan in 1996, we have
followed its spreeding digtribution using GIS [5]. Dissemination
is sgnificant and the redback spider has currently soreed to the
mgjority of municipdities in Osska Prefecture. This spider
spread to new locations via building materids or via vehides
transportation.

In order to follow the dissemination to other prefectures we
focused our search on developed land in the suburb of dtiesin
Oscka Pref. and found spiders carried to these locations during
the devdopment process We are currently confirming their



establishment in these areas. \We hope to continue our andyses
on the new infested aress with redback spider by satellite images
and fidld survey.

3. DISCUSS ONAND CONCLUSIONS

Although the pathogene of infectious diseeses and their vector
animas cannot be monitored directly with ALOS images, the
deciphering of ALOSimagesto ascertain habitat through ground
surface sudies, land usage in regions where disease is prevalent,
topographica characteritics and water utilization characteridtics,
is an accurate and effective method of grasping and forecesting
the conditions within a changing wide-ranging environment. In
paticular, use in conjunction with GPS can lead to a gregter
underganding during times of dissster or of long-standing
diseeses, and will contribute to policy maker for disease
countermessures. In addition, usng NDVI, we have begun
andyses of mdaria risk aress in the Solomon Idands that are
inaccessble dueto limited trangportation, marshland and therisk
of disease It is great advantage for monitoring and control of
vector sal and insect trangmitted diseeses, even in the
venomous spider.
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Figure 1. Total number of snailscollected at each monitoring Ste

from 1996-2000 and the difference between habitation density
for two periods between 1967-68 and 1996-2000

Figure 2. Risk area of schigosomiasisjaponica and iso-density
map of O.nosophorain 1967-68

Figure 4. Change of theintermediate snail habitat area
calculated using by ALOSimagestaken on January and
September 2007
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