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Background & Objectives: Human-induced environmental changes have been primary drivers of disease outbreak and 
emergence events and can modify the transmission of infections. Land use changes have complex risks and benefits for 
human health. However, there are major knowledge gaps regarding this issue. Here, we address one of these which is 
geographical in the sense that very few modern studies on this topic have been carried out in Asia, and none in Indonesia. 

 

Statement of the Problem: Prominent disease emergence 
and re-emergence events that are associated with human-
induced environmental changes in Asia include Nipah virus 
encephalitis and simian malaria in Malaysia. 

Uncontrolled land use has been suggested to act as a 
catalyst to changes in disease vector domination and the 
introduction of new pathogens. Mosquito vectors seem 
particularly sensitive to ecological change. Environmental 
alteration can lead to significant changes in the composition 
and population dynamics of mosquito communities. 

 

 
 
Methods: 
1. Mosquito collection along eco-altitudinal gradients  
2. Morphological taxonomic identification 
3. Molecular taxonomy identification/characterization 
4. Pathogen screening using PCR and RT-PCR 
5. Molecular testing for insecticide resistance mutations 
6. Blood meal analysis using PCR and sequencing 
7. Ecological niche modelling 
8. Development of risk maps and identification tools 

 
 

Map 1: Trend of deforestation in Sumatra Island, Indonesia (Gaveau et al. 2009). 

Impact of Environmental Changes and Diversity of Mosquitoes on the Emergence and 
Transmission of Vector-Borne Diseases in South Sumatra, Indonesia 

Ahmad Ghiffari,1,2 Chairil Anwar,2 Yulian Taviv,3 Ulrich Kuch1
  

1Emerging and Neglected Tropical Diseases Unit, Biodiversity and Climate Research Centre (BiK-F), Frankfurt am Main, Germany 
2Sriwijaya University, South Sumatra, Indonesia; 3Loka Litbang Baturaja, Kementerian Kesehatan RI, South Sumatra, Indonesia 

References:   
Gaveau DLA, Epting J, Lyne O, Linkie M, Kumara I, Kanninen M, Leader-Williams N, 2009. Evaluating whether protected areas reduce tropical 
deforestation in Sumatra. Journal of Biogeography 36, 2165–2175. 
Guarda JA, Asayag CR, Witzig R, 1999. Malaria re-emergence in the Peruvian Amazon region. Emerging Infectious Diseases, 5(2), 209-215. 
http://dgi-indonesia.com/wp-content/uploads/2011/02/GP027L3_press.jpg 

Figure 1: Malaria re-emergence incidence after deforestation in Peru (Guarda et al. 1999). 

Expected Outcome:  
1. Biodiversity data on South Sumatran mosquitoes 
2. Reference collection of identified mosquitoes 
3. Identification of dominant forest vector of malaria 
4. Data on mosquito-borne filarial parasite diversity 
5. Discovery of new viruses in mosquitoes 
6. Assessment of insecticide resistance status 
7. Identification of mosquito prey preferences 
8. Improved data on ecology of Sumatran mosquitoes 
9. Data on climate and land use effects on mosquitoes 
10.Data on pathogen dynamics inside the vectors 

Fig. 1: Destruction of natural rainforest to make way for pulp plantation (DGI 2011). 


