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Ildentification of potential malaria risk areas of the Jaffna district of
northern Sri Lanka: A GIS approach
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Kevwords: GIS. JatTha, land use pattern. malarnia. rnisk areas. a)  Malaria mcidence data (Plasmodivn vivax and

SOCIO CCONOMIC status, P fulciparum), shde positive rates and monthly malaria
incidence for the years 2000 to 2005 from the Jaltna Anti

Areas of malaria transmission fluctuate over the vyears o . . N
" ‘ Y Malarial Campaign (AMC).

with outbreaks occurring periodically in difterent arecas
of Sri Lanka'. including the Jatina district. Malaria risk
maps are therefore essential tor use by health authorities.
Geographic Information System (GIS) helps researchers
to identily risk arcas. In this technique, many factors
assoctated with discase prevalence arc overlaid to identity
discase-risk arcas. Risk maps are very usetul to identify
ocographical areas. which should be prioritized in terms
of resource allocations and for assessing the progress of
Intervention programmes-.

by Percentage of house tvpe ot cach GN diviston for the
yvears 2000 and 2005 were obtaied from the Department
of Statistics, District Sccretariat, Jalina. House types
were classified into three categories, namely permanent

houses (walls and floor finished with cement and roots

with tiles or asbestos sheets)., semt permanent houses
(walls and floors made up of concrete and partially
(inished; roots made up of asbestos sheets or metal sheet)
and improvised houses (floors and walls made up ol clay
The GIS technmique has been used to create risk and partially finished and thatched with cadjan fcaves).
maps in Western Kenya', West and Central Atrica', South
Africa’ and India’. C)

Soclo-economic status was indirectly calculated by

- using the percentage of residence recerving “samurdhr
An attempt was made as a prelimiary phase to

identify potential malaria risk areas in the Jattna district
using the GIS technique. Here we present the nitial
outcome using GIS.

subsidies, where monthly income 1s below LKR 2. 500.
The number of “samurdhi:” recipients at GN division for
the year 2000 and 2005 were obtaied from Department
of Statistics, District Secretariat, Jalina.

The district 1s admimstratively divided into 15
Divisionai Secretartats and further divided into 435
Grama Niladhary (GN) divisions, which represent the

d) Digital map of land usc pattern was extracted

using the map obtained from the Department of Survey,

basic administrative structure of the country. The district
has 7 functional Medical Officer ot Heaith (MOH)
divisions.

To create malarta risk maps the following data at
GN level were obtained:

*Corresponding author (selvamkannathasan(egmail.com)

using Arc View software (version 3.2a). Accordingly
the district has the following land use patterns: paddy.
homestead, coconut, other crops (vegetations other than
paddy, coconut and scrub), iagoon, marshy land. salt
area, sandy area and scrub land.
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House type (H)
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0.090 0.090

0.020
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0.090
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1/3

1/3

1/3

1/3

Soclio economic status (S)

03

0.090
0.273

0.090
0.273

0.020
0.306
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1/3
1
1

1/3

1/3

1/3

Land use pattern (L)

Pv/Pf ratio (R)

28

0.306
0.306

28

0.273

0.273

0.273

Shide positive rate (P)

Pv - Plasmodium vivax ; Pt - Plasmodium falciparum
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Table 2: Reported malana incidences of Jaffna district from 2000-2005

Malaria incidence

Year Identified Identified Identified Total
- high risk areas moderately  low risk areas
risk areas
2000 4891 (68%) 2170 (30%) 181 (2%) 7242
2001 1022 (75%) 309 (23%) 34(2%) 1365
2002 1229 (67%) 549 (30%) 51 (3%) 1829
2003 279 (67.5%) 124 (30%) 10 (2.5%) 413
2004 22 (48%) 20 (45%) 3 (7%) 45
2005 10 (45.5%) 10 (45.5%) 2 (9%) 22

Source: AMC, Jaftna

Malaria suitability maps for the year 2000 were created
by overlaying spatially identified risk factors suitable
for the transmission of malaria. Each factor was given
welghtage according to Satty’s® analytical hierarchy
process 1n pair wise comparison method (Table 1), 1.e.
28% for improvised house type, 8% for socio economic
status, 8% for land use pattern, 28% for Pv/Pf ratio and
28% tor shide positive rate. These 1dentified factors were
overlaid according to the weightage using Arc View
software (version 3.2a) to identify potential malaria risk
areas for the year 2000.

The malaria risk map of the district for the year 2000
(Figure 1) showed that the high risk was mainly confined
to the Point Pedro MOH dtvision (J/419, 1/422, J/425,
J/428, J/432) and other five MOH divisions, namely
Manipay, Thellippalai, Kopay, Kayts and Chavakachcheri
were tdentified as moderate risk areas and the Jafina
MOH division as a low- risk area.

The malaria incidences for the year 2001 to 2005
were compared with the identified risk areas of the year
2000 (Table 2). The incidences fit well to the map up
to the year 2003. The incidences of the years 2004 and
2005 were very low 1n the district similar to the other
parts of the country during this period. However, they are
confined to within the potential risk areas except a few
GN divisions where cases with infection from outside
were reported.

The 1dentification of potential malaria risk localities
helps the health authorities to minimize expenditure.
The maps will also help the regional AMC i1n Jaffna to
prioritize risk areas for control activities.
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Potential malaria risk areas of Jaffna
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Figure 1: Potential risk areas for malaria in Jattna district-year 2000

The study should be extended incorporating Remote
Sensing (RS) data to determine changes in climate,
vegetation, land use pattern, surface water quality and
humidity of the soil which directly or indirectly influence
vector breeding. The combination of GIS and RS would
provide better risk maps and forecast models for the
district.
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