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ABSTRACT

Analysis of climate variability and Dengue Hemorrhagic Fever (DHF) incidence with
geo-information and statistical techniques in Mueang Chiang Mai district, Chiang Mai
province has 2 objectives; 1) for analysis of spatial relationship of dengue incidence and
physical factors in Mueang Chiang Mai district, Chiang Mai province and 2) for finding
relationship between climate variability and dengue serotype changing, dengue virus
incubation period in Aedes, and dengue incidence in Mueang Chiang Mai district, Chiang

Mai province.

In the first objective, geo-information techniques consists of kernel estimation and
Inverse Distance Weight (IDW) are used to analyze and predict dengue situation. Landsat
8-0LI is used to extract the influence factors. Scatter plot and Pearson’s coefficient are
selected to find the relationship between them. Then predictive model is created by using
multiple regression model. For the second objective, temperature and rainfall data in 2004-
2013 are collected for analysis of climate variability. Statistical model is used to find the

relationship between each variable.

The results found that dengue crisis zones are in the inner downtown of Mueang
Chiang Mai district, north of Mueang Chiang Mai district expand toward Chang Puek and
Pa Ton districts, and west of Mueang Chiang Mai district toward Suthep district. Moreover,
estimation of dengue case cluster with IDW found that dengue cases cluster in the inner
downtown of Mueang Chiang Mai district. The results of relationship between cluster zones
of dengue case and four influence factors from satellite imagery using Pearson’s coefficient
revealed that Urban Index (Ul) has the highest correlation with cluster zones of dengue
case followed by temperature, urban area and build up land, and NDWI respectively. All
factors are used to create the dengue case predictive model. It has the coefficient of

determination (R) up to 0.984.



Beside, analysis of relationship between climate variability, both temperature and
rainfall, with dengue serotype revealed that DEN-3 is confirmed by Pearson’s coefficient to
has the correlation with yearly rainfall variability. But temperature variability are said to
have no correlation with all dengue serotype. Moreover, the trend of dengue virus
incubation period is decreased continuously. Dengue virus incubation period in 2004 and
2013 are 12.44 and 10.30 days respectively. Furthermore, prediction of dengue virus
incubation period in 2013 2023 2033 and 2043 found that dengue virus incubation period
are decreased in accordance with priority in time. Areas that suitable for dengue virus
incubation period of less than 5 days are expanded. And the temperature and rainfall
variability have a positive correlation with dengue incidence with significant at the 0.01

level.



