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ABSTRACT 

The research aim of particular research is to construct a climate change model in order 

to find the factors related to the risk of malaria transmission by using the SimClim 

package and to provide Malaria Outbreak risk map based on climate change data. The 

data was extracted from the CMIP5 climate model using Representative Concentration 

Pathways: RCP of Thailand between 2016–2066. The climate change model was 

simulated over a period of 10 years by divided into three seasons which are summer, 

rainy and winter. The average temperature was classified into 9 classes. Malaria 

incidence information was analyzed in order to find the relationship between malaria 

outbreak and climate factors. The final output based on those approaches is a Malaria 

risk map which is classified into three classes including high, moderate and low risk 

levels. 
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1. INTRODUCTION 

Climate change is the world’s important problem because it affects humans and 

environment both directly and indirectly in many respects namely: agriculture, urban 

development, tourism, public health, natural resources, and environment. The 

intergovernmental committee on climate change defined climate change whether from 

natural variance or human activities causing emission and accumulation of the 

greenhouse gas. The greenhouse gas has the property to absorb more heat that radiates 

from the atmosphere causing global warming and climate change activities. This 

research is interested in reproducing climate change driven by human by using the 

Representative Concentration Pathways (RCP) to display the climate scenarios under 

the scope of Coupled Model Intercomparison Project Phase 5 (CMIP5), using the 

climate change simulation software, SimClim 2013. 

Currently, in 2017, Thailand hosted Malaria patients of 9,039 people. (6,236 Thais, 

2,803 foreigners); the ratio of patients was 0.14 per 1,000 people; the amount of patients 

was reduced from 34.79% in 2016; most of them are farmers at 39.00%, military/police 

officers at 2.57%, children at 22.48% and others at 12.00%. The parasitic infection 

causing Malaria found in Thailand are in the kinds of P.vivax for 80.86% and 

P.falciparum for 13.13% (Department of Disease Control, Ministry of Public Health, 

2017). The important contagion is Malaria mosquitos in the kinds of An.minimus and 

An.dirus, the carriers of P.falciparum. That the life cycle of the mosquitos from being 

eggs to adult ones lasts for 7-14 days at the temperature of 31˚C; and at 28 ˚C for the 

life cycle of the mosquitos lasts for 10-12 days. After eating blood, mosquitos’ egg take 

time to grow for 4-5 days at 28 ˚C, but at this temperature the mosquitos last for 7 days 

only [1]. At present, the climate changes have been evidently changed from time to 



times, it is found that Thailand has tended to have higher temperature then the previous 

time period. This climate change affects the outbreak of some important infectious 

diseases particularly those brought by insects. Although, the country is attempting 

attempts to get rid of Malaria out of Thailand, however, it has still been a deadly disease 

threatening the health and sanitation and destroying lives of Thai people. More 

importantly, some areas in Thailand are still in risk of Malaria incidence. 

2. OBJECTIVE  

The study aims to create the climate prediction model for designating the factors related 

to the risk level of Malaria incidence and create the map displaying the areas in risk of 

Malaria occurrence in Thailand. 

3. METHODOLOGY  

 

Figure 1: Studying Method 

 

 

 



3.1 Data Used in this Study 

Spatial Data 
The preparation for database of spatial data, researcher requested map information that 

passed the authentication and verification then classified and assigned the reference 

point based on Geographic Coordinate (WGS84) before converting to a digital map 

database or Digital Maps as a result of the provincial scope data of Thailand. 

Climate Data 

To construct the stimulation for predicting the climate in the future, under the global 

climate research working team of the RCP model that has made and published the 

stimulation of CMIP5 standard model for publishing the results of climate change 

prediction. This is a stimulation of mathematical model that imitates the flow process of 

mass transfer and the energy between the components of the global climate under 

various world activities called General Circulation Model (GCMs). This set of data was 

composed of ground temperature and rainfall of ground-based data from the 

CRU_ts3.20 climate research department in 1981 to 2010, NASA oceanographic data, 

rainfall of oceanographic data from Xie Arkin research department in 1981 to 2010, 

combined with data from the Global Precipitation Climatology Project in 1979 in the 

manner of Raster map data that has the maximum spatial resolution of 0.008333 

decimal degrees or 1 kilometer per pixel. For the data of Thailand, Simclim displays a 

resolution of 0.5 decimal degrees or 5.5 kilometer per pixel. 

-Air Temperature and Rainfall Data in 2011-2016 

The data obtained from the Department of Meteorology (both weather station and 

rainfall monitoring station) which is divided into summer: from March to June, rainy: 

from July to October and winter: from November to February. Incidentally, due to the 

monthly data limitation, it is not possible to divide the seasons following to the 

meteorological model. So, the mathematical estimation is used to obtain a result as the 

provincial scope data of Thailand. 

-Malaria Data in 2011-2016 

Malaria data from Bureau of Vector Borne Disease (BVBD) which is the data of 

infected person in the districts. Then collected data for each province. 

3.2 Data Analysis 

3.2.1 Preparation of climate variables data which is the data of each station using a 

spatial analysis tool for surface estimation from 125 measurement stations as the 

provincial level. 

3.2.2 Preparing the Malaria patients data of each district from Bureau of Vector Borne 

Disease (BVBD) for surface estimation as the provincial level of patient data. 

3.2.3 Analysis of the relationship between data, average temperature and the number of 

Malaria patients. Then, using the result from factor analysis of climate that related in the 

same direction with the number of Malaria patients to analyze for finding the Malaria 

risk area by using the spatial weighting matrix tool. 

3.2.4 The stimulation of climate change in Thailand between 2016 to 2066. The climate 

change model was simulated over a period of 10 years by divided into 3 seasons which 

are summer, rainy and winter. The analysis is divided into the following steps. Using 

temperature data to analyze the average by classified into 9 classes to describe the 

changing of temperature. 

3.2.5 Using the Malaria risk area to compare with the future climate data generated 

from climate change model. 

 

 

 



4. RESULTS  
4.1 Relationships between Climate Data and Malaria Patients 

 

Figure 2: Relationships Between Average Temperature and Malaria Patients 

Figure 2 shows the average temperature related to the amount of Malaria patients it 

implies that when the average temperature increases the amount of Malaria patients also 

increases. The results in indicate that the average temperature and the amount of malaria 

patients have a positive correlation (P-Value = 0.082) at the level of significance of 95 

percent. Where P-Value = 0.082 showed the relationship went in the same direction at 

43.4% or at a 0.05 level of significance. 

Division of The Risk Level 
The criterion of classifying the risk level of Malaria incidence in Thailand consisted of 

two criterions: Variables of climate and Variables of the amount of Malaria patients in 

previous 6 years.  

Variables of climate used the average temperature of each season in previous 6 years 

between 2011-2016, giving the following risk values: 

 

Average Temperature (Degree Celsius) Risk Level (Weight Value) 

< 26.3 Low (1) 

26.4 – 28.6 Medium (2) 

> 28.6 High (3) 

 

Variables of the amount of Malaria patients used the data of patients in previous 6 years 

between 2011–2016, giving the following risk values: 

 

Amount of Patients (Person) Risk Level (Weight Value) 

< 7 Low (1) 

7 – 18 Medium (2) 

> 18 High (3) 

 
Next, calculating to find the risk areas using the following formula: 

 

When = Risk level of a area 

 = Weight value of average temperature in each season  of a area 

 = Weight value of the amount of patients in each season of a area  



 

4.2 The factors will then be analyzed of spatial weight with the amount of Malaria 

patients to find the risk level. 

 

Season 2012 2013 2014 2015 2016 

Summer 

     

Winter 

     

Rainny 

     
 

 

 

 

Figure 3: Relationships Between Average Temperature & Malaria Patients 

 

The data obtained the spatial analysis and the weighted estimation between the average 

temperature and the amount of Malaria patients to estimate the Malaria risk could be 

divided into 3 levels: High, Medium, and Low risk areas. 

 

 

 

 

 

 

 

 



 

4.3 The simulation of climate change in Thailand between 2026–2066 

 

Season 2026 2036 2046 2056 2066 

Summer 

     

Winter 

 
  

  

Rainy 

  
   

 

 

 

 

Figure 4: Map of Average Temperature Change Prediction of Thailand 

 

 The data obtained from prediction of average temperature change of Thailand showed 

increasing of temperature in each season clearly and continuously. In summer, rainy, 

and winter, the average temperature increased about 0.79 – 2.86˚C, 0.68 – 2.14 ˚C, 0.77 

– 2.37 ˚C, respectively. 

 

5. CONCLUSION AND DISCUSSION 

The study found that the geographic factor related to the amount of Malaria patients was 

the average temperature with positive relationship which mean that. When the average 

temperature increases, the amount of Malaria patients also increases, where P-Value = 

0.082 at a 0.05 level of significance. The related variables were analyzed by using 

spatial weighting method. The risk levels were divided into 3 levels which ware high, 

medium, and low levels of risk areas as shown in Figure 3. Apparently, in summer, the 

high risk areas were found in the west, the south, and the north east areas in 2014. The 

medium risk areas were the north, the south, and the north east partially. In the central 



part of Thailand were mostly the low risk areas. In rainy season, it is found that the high 

risk areas decreased located in the west region around the borders between 2012-2013, 

the north east in 2014, and the border area of the south in 2014 and 2016. It is found that 

the areas in the north, the east, and the south in some parts were medium risk areas. In 

winter, it is found that the medium risk areas were the western border along to the south 

area between 2012-2013; the east’s area adjacent to the sea in 2014, and; the north 

east’s border area in 2013 and 2015. 

For the simulation of climate change in Thailand between 2026 to 2066, it is found that 

the average temperature in summer of Thailand in 2066 increased for 1.52 ˚C or 5.30% 

from 2026. The most changed area was the upper part of the northern region. In the 

southern region, the average temperature of the rainy season in 2066 increased for 1.30 

˚C or 4.78% from 2026; the most changed areas were the central region and the lower 

part of the northern region. The average temperature in winter of Thailand in 2066 

increased 1.46˚C or counted as 5.95% from 2026; the most changed areas were the east 

and the south of Thailand. 

For this study, we concluded that the more the average temperature increases the more 

the Malaria patients increase. The results were in accordance with Chamnan 

Apiwatanasorn (2012) [1] who studied the climate change and the mosquito vector. The 

study found that the life cycle of the mosquitos to grow from being eggs to be adult 

mosquitos takes 7-14 days at the temperature of 31˚C and at 28˚C for those have the life 

cycle of 10-12 days. After eating blood, eggs inside the mosquitos will take 4-5 days to 

grow; but at the temperature of 28˚C, the mosquitos take 7 days only. So, when the 

temperature is rising, the mosquitos will eat blood and lay eggs more frequently. 

Besides, this is related to Pornpan Sorncheua (2017) [2] who studied of the climate 

change and the infectious diseases. The results found the factors of temperature and 

climate are important factors that affect the epidemic brought by insects, which are 

contagious diseases like Malaria and Dengue Fever. 

6. RECOMMENDATION 

This model also has the limitations and the lack of some effective variables, for 

example, human behavior, human immune system. The statistics calculation showed 

vary low p – value due to the number of malaria patients collected from the Department 

of Disease Control were very small amount, which affects to the results of the study. 
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