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Introduction

Infectious diseases (eg., diarhea and pneumonia) are Hill top killers for children in
the world. ICDDR,B: Centre for Hedth and Population Research has the disease
aurvellance system for mgor infectious diseases such as diarhea, pneumonia,
tuberculoss, dengue fever and maaria This sysem has been integrated into the
Hedth and Demographic System, thus the study can link with various population
information including mortdity, nutritiond daus migraion and  socioeconomic
datus for over 40 years. The Centre has initiated hedth and climate change research
and has some publications on diarrhed diseases usng remote sensng data on Sea
Surface Temperature (SST) and Sea Surface Height (SSH) in Benga Bay. Although
there was a general correation between patient numbers and SST and SSH, it was
difficult to have key eements that can be used for disease prediction modeling.

The research team has made collaborative works with Bangladesh Meteorologica
Depatment (BMD) and Bangladesh Universty of Enginesring and Technology
(BUET) for fifteen years from 1987 for the prevention and the reduction of various
naturad disasters in Bangladesh, such as floods, cyclones and severe sorms.  Through
these research processes, we have collected the meteorologica data and made nearly
complete database of severa meteorologica dements for the period from 1950 to
2000. It has been wdl known among meteorologiss and climatorogists that these
meteorologicd eements vary in various time scades decadd, interannud, Seasond,
intra-seasona  (10-60days) and synoptic (2-7days). These data can be utilized how
these meteorologicd variaions are related to the occurrence of the various epidemic
and endemic diseases of public hedth importance in Bangladesh. The primary
objective is to claify the reaionship between epidemic/endemic diseases and
weether/climatic conditions in Bangladesh, utilizing the datasets of the number of
patient of specific diseases and meteorologica €ements.

Analysison diarrheal diseases and meteorological elements

This study explores the data for looking a the corrdations between meteorologicd
edements and epidemic diarheal discases. Time scdes of meteorological eements
used were diurna, intraseasonal, season inter-annud variations. Meteorologica
edements avalable were pressure, wind direction and speed, temperature, relaive
humidity, doud amount, precipitation, maximum and minimum temperaure and
sunshine hours. Medicd data used were daly cholera, shigella, typhoid and rotavirus
and other diarhed survellance data from ICDDR,B Dhaka Hospitd(only one
diarrhea- gpecidized hospitd in Dhaka City providing free hedth care services for the
impoverished; annud diarrheal cases of 100,000 — 150,000).

Results
There was a generd increesng trend in patient number over time (1980-2001; 22
years). The surge of totd patient number in cholera epidemic years (1988, 1993.



1998) correspond with the number in the second hdf year (June — November; rain
season). By looking a the anomdies of diarrhed patients, two peeks are found; the
firg pesk is in April-May and the second peak n August-October. There were quite
diginguished characterigtics found between the firs and second pesks. The first pesk
preceded the dat of the rain season and corresponded with the rise in ambient
temperaiures. By time lag corrdation anayss, the first pesk lagged by about one
month behind the rise in ambient temperature and was related with low temperature in
preceding winter. The second pesk corresponded with higher overdl rainfdl
especidly more with the later haf of the rain season.

Conclusion

This sudy explored the relaions with various time-scae
meteorologicd/dimatologicd  phenomena;, 1)  synoptic.  dally  vaiability  of
meteorologicd eements, 2) intra-seasond: variations of active (abundant rainfal) and
bresk (scanty rainfal) monsoon phases, 3) seasond: onset and withdraw of summer
monsoon; and 4) inter-annud and decadd dimatic change of eements. This study
provided the basis to further explore broad spectrum of hedth-related problems
including dissase diology dynamics rdaed with climate change. The firgt diarrhea
peak was related with dry weeather, while the second pesk was affected by wet
weether. Can these phenomenon be explained by herd immunity dynamics in human
societies dong with eiologicad agent dynamics in particular environment in particular
time and space? How much impact can be expected to have epidemics from human
immunity acquistion and loss patern during wet/dry and hot/cool westher in
preceding months? Further studies will be required to conduct more on quantitative
evduation of the impact of meteorologicd dements on epidemic diseases usng
multivariate andyss. Future dudies ultimady am to show the ussfulness of
prediction model for cod-effective interventions and choosing target populations and
best timings for such interventions.
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