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Figure 1 Study Areas; Ubon Ratchathani and Sisaket provinces are located in North-Eastern

of Thailand. Some particular districts of each province, alongside with the border

of Laos and Cambodia were selected for studing case study areas including

Nachaluai, Namkhun, Namyun and Buntharik in Ubon Ratchathani province and

Kantharalak, Khunhan and Phusing in Sisaket province.
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Figure 2 Potential Surface Analysis (PSA); It was employed to determine the risk area
classification of malaria incidence based on six major factors as follow; (A) Land
cover type (i) forest/field crop (ii) paddy/streams (iii) urban/grass land. (B) Density
of malaria (cases/kmz). It was derived from villages diagnosing malaria cases using
interpolation operator. (C) Rainfall was interpolated the best condition for the
habitats of the anopheles. (D) Distance for mosquitoes’ flying efficiency from each
malaria cases. (E) The intersections of the ranges of minimum and maximum
temperatures for parasite and vector development determined the impact of changes
in temperature on malaria transmission. (F) Humidity in each meteorological station

was interpolated the best condition for the growth of the anopheles.
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Table 2 Rating Values Assignment and Weighting Factor of Malaria Risk.

Risk factor

Sub-factor risk
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1) Land cover type
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3) urban/grass land
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2
1

6

2) Density of malaria cases/km®

1) 2.3799-8.0000/km?
2) 0.6102-2.3798/km”
3) 0-0.6101/km?

N W

3) Rainfall

1) >161.43 mm.
2

3) < 11274 mm.

112.74-161.43 mm.

N W

4) Distance for mosquitoes’ flying

efficiency from each malaria cases
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3) > 5 km.

N W

266 5) Temperature
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3) > 28°C
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Province(s) District Name

Mobility Rate of Malaria
(case/ 100,000 of population/ year)

2006 2007 2008

Sisaket Kantharalak 61.48 39.28 4527
Khunhan 65.77 13.55 50.82
Phusing 179.90 76.69 135.24
Ubon Ratchathani Nachaluai 152.96 148.51 113.10
Namkhun 0.00 86.92 150.46
Namyun 260.12 134.02 200.17

Buntharik 92.46 73.07 88.51
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Table 4 Total Risk Area of Malaria Incidence (square kilometers).

A total area risk of malaria incidence (square kilometers)

Total

District Name Very High Moderate Low 5
km® (%)

km? (%) km? (%) km? (%)
Kantharalak ~ 39.47 (0.62) 88078  (13.74) 43840  (6.84) 135865 (21.19)
Khunhan 10494  (164) 75765 (1182) 5505 (0.86) 91764  (14.31)
Phusing 44,51 (0.69) 53328  (8:32) 74.37 (1.16) 65217  (10.17)
(2.05) 47856  (746)  26.66 (042) 63642  (9.92)

( (

(

Nachaluai 131.20

Namkhun 9.09 0.14) 147.60 (2.30) 158.24 2.47) 314.93 (4.91)

Namyun 97.90 (1.53) 769.73  (12.00) 178.55 2.78) 1,046.18 (16.31)

Buntharik 68147  (1063) 77779  (12.13) 27.25 (042) 148651 (23.18)
Total 1,108.59 (17.29) 4,345.41 (67.76) 958.51 (14.95) 6,412.50 (100.00)
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Figure 3 Total Risk Area of Malaria Incidence (square kilometers) were Classified by Overlay

the Six Major Factors.
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Application of a Geographic Information System for Risk Area

Classification of Malaria Incidence in Thai-Laos-Cambodia

Borderlands, Sisaket and Ubon Ratchathani Provinces

ABSTRACT

Malaria is an acute febrile disease
usually found in tropical regions. It is also a
major public health problem in Thailand. The
objective of this study was to classify risk
area levels for malaria incidence within the
districts of Sisaket and Ubon Ratchathani
provinces, which are located along the border
with Laos and Cambodia, using a geographic
information system. Analytical hierarchy process
(AHP) and potential surface analysis (PSA)
were employed for rating and weighting
scores determining six factors including land
cover types, density of malaria cases, rainfall,

distance of mosquito’s flying efficiency from
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malaria cases, temperature, and humidity.
Spatial mapping for risk area classification
level was then established. Result showed
that risk areas for high, moderate, and low
level were 1,108.59, 4,345.41 and 958.51
square kilometers, respectively. The highest
risk area was found in the Buntharik district,
Ubon Ratchathani province with 681.47 square
kilometers (10.63%) of total study area. These
data will be used as primary data for decision
support for the prevention and control of

malaria.
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