Assessing the potential geographical areas of Anopheles genus vector mosquitoes breeding habitats of the malaria hotspot endemic regions in Mizoram, India- using remote sensing and GIS



ABSTRACT
Malaria remains a major public health challenge in Mizoram, India. The predominant malaria parasite is Plasmodium falciparum which accounts for malaria cases spread by Anopheles dirus and Anopheles minimus vector mosquitoes, which has thrived in Mizoram's humid and wet physiographic conditions. Remote sensing and GIS was used to analyse the environmental factors in association with malaria Pf hot spot endemic region. The Normalized Difference Vegetation Index (NDVI) shows a high concentration of dense, healthy vegetation, which provides a suitable habitat and breeding ground for mosquitoes. Normalized Difference Moisture Index (NDMI) and Land Surface Temperature (LST), provide significant results of moisture content and warm temperatures region favourable for both malaria vector mosquitoes and parasite development. Land Use Land Covers, such as wet irrigation agricultural cultivation lands, vegetation, and water features (94.81%) fueling vector mosquito’s fecundity. Other bands, including NIR, SWIR, and MWIR, provide areas with healthy vegetation with soil moisture have direct influence on humidity and create a favourable environment for vector mosquitoes. The longitudinal trend analysis shows malaria Pf cases from 2000 to 2024 shows unpredictable surges, particularly in 2015-2016 and 2023. The present study has mainly focused on the factors influencing the disease's prevalence spatially tailored with the environmental and geographical factors. Despite the extensive efforts to eradicate malaria in Mizoram, the region has been facing the public health challenge due to its unique climate, dense forests, hilly topography, and heavy precipitation, which creates an ideal mosquito breeding ground. The endemic situation in the state requires a more comprehensive malaria control strategy with a region-specific approach along with community participation are essential for achieving malaria control in Mizoram.
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1. Introduction
Malaria is a tropical infectious vector borne disease spread by Anopheline genus mosquitoes, and is a major public health challenging problem at the global level, potentially life-threatening, and sometimes leads to death, especially, pregnant women and children below 16 years (Gouda et al., 2023). Malaria eradication is a severe task, particularly in the region where elevation below 1700 m MSL. Malaria is a parasitic disease caused by parasites called Plasmodium viviax, Plasmodium falciparum, Plasmodium malariae, and Plasmodium ovale.  P. vivax and P. falciparum have incubation periods of 12-17 and 9-14 days, respectively (Dhiman, R.C 2008). The range of temperature for survival of P. vivax in the Anopheline genus malaria vector mosquitoes is 14.5-16.5°C, while P. falciparum requires temperatures 16.5-19°C (Macdonald 1957; Martens et al. 1995). Temperatures between 20-30°C and minimum 60% relative humidity are required for parasite development in vector hosts (Bruce-Chwatt 1985). P. falciparum is the primary cause of malaria spread in Northeast India (Gouda et al., 2023). Mizoram is one of the eight states of North-East India. It is a malaria endemic state in the NE region due to its unique climatic conditions and physiography, and land use/land cover, water features, forest cover, and soil moisture, suitable for malaria vector mosquitoes breeding. P. falciparum malaria is 70% and Plasmodium vivax malaria is 30% of the total malaria cases (Dev, 2022). Both malaria parasites require temperature between 15.0°C-20°C for malaria transmission, and a minimum of 19.0°C temperature with 15 to 25 days require to complete parasite life cycle, with relative humidity between 55% and 80%, so as to complete its life cycle for the period of 6 to 10 days, and it could be extended if the temperature remains constant between 25°C to 30°C (M Palaniyandi, 2021).
Mizoram has natural dense vegetation, extensive of wet irrigation agriculture crop lands, elevation, soil moisture, water features, and land use/land covers, contribute to increased malaria transmission (Palaniyandi M, et al., 2025b, M Palaniyandi, 2021b, and 2016). Deforestation, together with weather conditions is highly significant to the malaria transmission in the study region, as it leads to rising temperature, more sunlight and more stagnant water which in turn increases malaria mosquitoes’ population, survival time and biting rate cases (Gouda et al., 2023, and Vittor AY, et al., 2006). The mosquito species, Anopheles dirus and Anopheles minimus are mostly found in the North-eastern states. Anopheles dirus breeds in the high soil moisture with thick forests with buffer zone of vector flight range of 2.5 km from the human settlements (M Palaniyandi, 2021). Anopheles minimus breeds in slow-runoff stream water and fresh aquatic water bodies surrounded by vegetation (Jeganathan, et al., 2001, and Zhong D, et al., 2016)). The records of malaria cases found throughout Mizoram due to its unique climate, ecology and environment. Remote sensing and GIS has been used for assessing and monitoring mosquito breeding areas (M Palaniyandi, 2021, and 2014). Early stage of rice plants canopy serves as the ideal breeding sites for vector mosquitos, which could be perfectly monitored with satellite data, and GIS could be effectively applied for mapping malaria endemic risk zones using climate and environmental parameters (Jeganathan et al., 2001). 
Mizoram is a malaria endemic region, as evidenced by the fact that the total number of malaria cases reported in 2023 was 18077 (BSE 367855), with 11628 Pf cases and 13 deaths (NVBDCP). This trend has been noticed during the last few decades. The state's natural features, including dense vegetation, wet irrigation agriculture crop areas, elevation, soil wetness, water features, and land use/land cover, all contribute to enhanced malaria transmission (Lindblade KA., et al. 2000; Munga S., et al. 2006). The state's weak health-care system, particularly in rural and remote areas, presents a significant challenge in managing malaria cases. In order to eradicate malaria in the state of Mizoram, this study intends to determine the elements that contribute to its persistence in order to influence evidence-based policy implementation. Despite tremendous attempts to eradicate malaria in the state, Mizoram continues to struggle with the problem. Remote sensing and GIS tools can be used for monitoring mosquito breeding areas (M Palaniyandi, et al., 2025, and Petney TN., 2001). Early season rice canopy development serves as a breeding zone for mosquitos, and such fields can be conveniently monitored with Remote Sensing data (Palaniyandi M., et al., 2025; 2025b). GIS is an effective tool for integrating remote sensing and non-spatial data such as field Primary Health Care Centres (PHCs) and climatic characteristics (Jeganathan et al., 2001, and M Palaniyandi, 2012). 
2. Study Area
Mizoram is geographically located between 21°56'N to 24°31'N latitude and 92°16'E to 93°26'E longitude and shares borders with Tripura in the west, Assam (123 km), and Manipur in the north-east (95 km), and Tripura to the northwest (66 km), and also shares international border with Myanmar on the east (404 km) and Bangladesh in the south and west (318 km). Mizoram is covered with the largely hilly terrain with steep slopes of Himalayan Mountain range of 21 major hill ranges running north to south and elevations ranging from roughly 1,000 meters to 2,000 meters MSL with small valleys. Phawngpui is the highest peak at 2,157 meters above MSL, and The rivers in Mizoram are primarily tributaries of the Brahmaputra River. These rivers play a crucial role in the state's ecology and environment, and also play an important role for the state economy, providing water for agriculture and diverse wildlife. 











Figure 1: Study area map of Mizoram



Mizoram has a distinct Mizoram has a subtropical climate with warm temperatures that range from 15°C to 30°C which influences malaria transmission dynamics and endemic situation. The state warms and humid circumstances are favourable for the reproduction of Anopheles genus malaria vector mosquitoes. Mizoram's climate is characterized by high humidity levels, approximately 80%. The state receives mean annual rainfall 2,000 to 3,000 millimetres, during the monsoon from June to September, as a result of a huge number of stagnant water bodies, which serve as potential breeding grounds for vector mosquitoes. The combined effect of high temperatures, humidity, and heavy rainfall provides ideal breeding grounds for malaria vector mosquito’s fecundity


3. Materials and Methods
The malaria Pf cases were collected from the National Vector Borne Diseases Control, New Delhi. The elevation map was created using USGS DEM data provided by the U.S. Geological Survey. NASA POWER Data Access Viewer (DAV) provided data on average precipitation (mm), specific humidity (g/kg), and yearly temperature (˚C). The geo-environmental, and climate risk factors are associated with malaria transmission; Landsat TM 7 and 8 Operational Land Imager (OLI) images were downloaded from the USGS Earth Explorer. QGIS 3.2 was used to analyze the satellite-derived environmental parameters with malaria prevalence. Spatial analysis was used to identify correlations between environmental factors and malaria hotspots. The derived indices (LU/LC, NDVI, NDWI, NDMI, and PCA layers) are overlapped with malaria cases, and the analysis reveals the relationship between the environmental variables and vector breeding habitats suitability (Longo-Pendy et al., 2024).

4. Results and Discussion.
The longitudinal trend of malaria prevalence cases is revealed to be steady over a 24-year period (2000-2024). The graph representation of the blue line shows the actual cases, which display significant changes across the years, with noticeable peaks around 2015–2016 and again in 2023. The orange line shows the predicted values, which remain relatively stable over the years, closely aligning with the linear green dotted trend line, suggesting that the model assumes a consistent average number of cases. The grey line represents the residual values, which highlight the difference between actual and predicted cases, showing sharp deviations during periods of sudden spikes or dips, especially around 2015–2016 and 2023. The graph indicates that while actual cases show high variability, including sudden surges, the predictive model maintains a steady trend. This suggests challenges in forecasting extreme outbreaks, though long-term averages remain fairly stable.











Figure 2: Malaria trend of Mizoram from 2000 to 2024


Normalized Difference Vegetation Index (NDVI)
Normalized Difference Vegetation Index (NDVI) is used to quantify vegetation greenness and is useful in understanding vegetation density and assessing changes in plants health. The formula used in NDVI calculation is 
	NDVI= (NIR-RED) / (NIR+RED)
Here: NIR = Reflectance in the Near-Infrared Band (Band 5)
           Red = Reflectance in the Red Band (Band 4). 
The NDVI values range from -1 to +1. Higher values (closer to +1) indicate healthy vegetation, while lower values (closer to 0 or negative) indicate sparse vegetation, bare soil, or water bodies.
The Normalized Difference Vegetation Index (NDVI) of Mizoram, which highlights the distribution of vegetation density across the state. NDVI is a key remote sensing metric for assessing plant health and vegetation cover. Blue areas with NDVI values ranging from 0.015-0.13 indicate water bodies with very low or negative NDVI values. Light purple shades with values 0.18-0.27 shows agricultural crop land or fallow land with waterlogged areas during the monsoon season, reflecting minimal vegetation activity. Light green areas with values 0.27-0.36 indicates sparse vegetation or open forest with moist environments correspond to agricultural cropland with moderate vegetation presence, while slightly darker green indicates sparse vegetation cover. The darkest green area with NDVI values ranging from 0.36 to 0.74 have dense healthy vegetation with high water content which act as an ideal breeding grounds for Anopheles species malaria vector mosquitoes, which dominate most parts of Mizoram. The map clearly reflects Mizoram’s predominantly forested landscape, combined with agricultural fields and patches of sparse vegetation. Overall, this NDVI map provides valuable insight into the state’s ecological richness and helps in monitoring land use, forest cover, and agricultural practices. Moreover, the NDVI map shows that high vegetation growth during the wet season is spatially linked with higher mosquitoes’ growth rates.
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Figure 3: Normalized Difference Vegetation Index (NDVI).





The Normalized Difference Water Index (NDWI)
The Normalized Difference Water Index measures the presence and distribution of surface water, which is essential for mosquito breeding and malaria transmission. The formulas used in NDWI computation are: 
		NDWI = (Green – NIR) / (Green + NIR)  
Here: Green= green band (Band 3 for Landsat 8),
NIR= near-infrared band (Band 5 for Landsat 8).

The NDWI values range from -1 to +1. Higher numbers (near to +1) indicate more water content, whilst lower values (closer to 0 or negative) indicate less water.















Figure 4: Normalized Difference Water Index (NDWI)


The areas with higher NDWI values make perfect breeding zones for the Anopheles species malaria vector mosquitoes throughout the year. The Normalised Difference Water Index (NDWI) of Mizoram, which is used to determine and track the amount of surface water and moisture in plants or soil, is depicted on the map. The values displayed in the legend range from low (-0.47) to high (0.15). The area in blue colour represents higher NDWI values, indicating the presence of water bodies or regions with relatively higher moisture. On the other hand, the orange and red shades represent low NDWI values, signifying regions with less surface water. Mizoram has low water index values where the hilly terrains with limited surface water distribution in the southern region, on the other hand, north and central parts, show higher NDWI values where rivers, streams, and wetlands are providing the ideal grounds for malaria vector mosquitoes breeding, and hence, malaria transmission occurs throughout the turned into endemic situation in the state.

Normalized Difference Moisture Index (NDMI)
Normalized Difference Moisture Index provides the moisture level in vegetation and soil using a set of Near-Infrared (NIR) and Short-Infrared (SWIR) spectral bands. The formulae used in NDMI calculation is
	(Short-Wave Infrared - Near-Infrared (SWIR- NIR)
 	  ---------------------------------------------------------------
(Short-Wave Infrared + Near-Infrared (SWIR+NIR)

The NDMI range is -1 to +1, where the lowest values indicate low vegetation water content, and the highest ones correspond to high water content. 

Normalized Difference Moisture Index (NDMI) analyses the relative moisture content in surface soil, which has influence on water bodies and breeding sites for malaria vectors. High soil moisture, especially post monsoon, creates stagnant water pools that attract Anopheles species (An. baimaii, An. Minimus), the principal malaria vectors. The Normalized Difference Moisture Index (NDMI) used to assess the moisture content in vegetation and soil. The index values range from low (-0.67) to high (0.38), as indicated in the legend. Areas shaded in deep blue and green correspond to higher NDMI values indicating healthy vegetation with higher moisture levels. In contrast, orange and red areas indicate lower NDMI values with less vegetation moisture. Mizoram is having significant moisture content in both soil and vegetation in the central and northern regions. However, small scattered patches in yellow to red represent areas of reduced moisture, likely linked to agricultural activities, shifting cultivation, or degraded vegetation zones in the southern and valley region, and thus, the NDMI values are highly associated vegetation cover, crop lands, water features, and soil moisture, with malaria vector mosquito’s fecundity and malaria Pf cases.
















Figure 5: Normalized Difference Moisture Index (NDMI)




Principal Component Analysis (PCA)
Commonly used statistical method for processing satellite images is the principal component analysis method. By reducing inter-correlated variables into principal components, it reduces the complexity of data while maintaining important information.












Figure 6: Principal Component Analysis (PCA)









List 1 : COVARIANCE MATRIX
Layer           Band1             Band2                    Band3             	    Band4                  Band5               Band6                 Band7                  Band8
  1       1.030910e+05   	  8.817041e+04      7.995433e+04     9.426538e+04 	 1.490458e+05 	  2.360116e+05      1.601489e+05      6.694489e+04
  2       8.817041e+04   	  8.349431e+04      8.663298e+04     1.136404e+05 	 1.177928e+05 	  2.500234e+05      1.826354e+05      7.633957e+04
  3       7.995433e+04     8.663298e+04      1.150932e+05     1.513489e+05 	 2.102178e+05 	  3.469349e+05      2.458828e+05      9.580807e+04
  4       9.426538e+04   	 1.136404e+05       1.513489e+05     2.353843e+05 	 8.955268e+04 	  4.374493e+05      3.536099e+05      1.490542e+05
  5       1.490458e+05     1.177928e+05       2.102178e+05     8.955268e+04 	 2.293397e+06 	  1.129577e+06      3.952032e+05      2.326673e+04
  6       2.360116e+05   	 2.500234e+05 	      3.469349e+05     4.374493e+05 	 1.129577e+06 	  1.425954e+06      8.852653e+05      2.934166e+05
  7       1.601489e+05   	 1.826354e+05        2.458828e+05     3.536099e+05 	 3.952032e+05 	  8.852653e+05      6.504790e+05      2.469956e+05
  8       6.694489e+04   	 7.633957e+04        9.580807e+04     1.490542e+05 	 2.326673e+04 	  2.934166e+05      2.469956e+05      2.111432e+05
#======================================================================================================
List 2 : CORRELATION MATRIX
     Layer             1                     2                 3                 4                   5                  6                 7                  8  
   -----------------------------------------------------------------------------------------------------------------------------------------
        1            1.00000       0.95035       0.73402       0.60514       0.30653       0.61556       0.61844       0.45375
        2            0.95035       1.00000       0.88375       0.81062       0.26918       0.72460       0.78368       0.57495
        3            0.73402       0.88375       1.00000       0.91953       0.40917       0.85639       0.89864       0.61459
        4            0.60514       0.81062       0.91953       1.00000       0.12188       0.75507       0.90369       0.66860
        5            0.30653       0.26918       0.40917       0.12188       1.00000       0.62463       0.32357       0.03344
        6            0.61556       0.72460       0.85639       0.75507       0.62463       1.00000       0.91919       0.53474
        7            0.61844       0.78368       0.89864       0.90369       0.32357       0.91919       1.00000       0.66648
        8            0.45375       0.57495       0.61459       0.66860       0.03344       0.53474       0.66648       1.00000
#  ====================================================================================
 List 3 :  EIGENVALUES AND EIGENVECTORS
# Number of Input Layers     Number of Principal Component Layers
            8                                                                   8
# PC Layer           1             	  2             	     3             	        4             	        5             	         6                    7                     8
               3548411.06828   1304404.59312   109791.82471   92469.14749   45416.05529   13374.58584    3740.59747     427.83251
# Eigenvectors
# Input Layer
        1            0.09701       0.10364       0.35184      -0.59756       0.43830      -0.10346      -0.15453      -0.52182
        2            0.09611       0.13700       0.25529      -0.44263       0.12069      -0.01161      -0.02145       0.83411
        3            0.13909       0.15267       0.14811      -0.23909      -0.34274       0.15643       0.84662      -0.13977
        4            0.14801       0.31563       0.09357      -0.19316      -0.67889       0.32316      -0.50490      -0.11029
        5            0.69028      -0.67739       0.16138       0.00688      -0.15293      -0.10827      -0.05860       0.00509
        6            0.59112       0.34890      -0.37628       0.13434       0.39983       0.45686       0.02286       0.01013
        7            0.32413       0.45035      -0.16992       0.07215      -0.14419      -0.79820       0.00290      -0.01119
        8            0.09552       0.25329       0.76410       0.57378       0.10456       0.05197       0.00032       0.00361
#  ==========================================================================
List 4 : PERCENTAGE AND ACCUMULATIVE EIGENVALUES
   Layer           Eigen Value  	     Percent of Eigen Values        Accumulative of Eigen Values
        1 		3548411.06828         	 69.3315               		69.3315
        2 		1304404.59312          	25.4864               		94.8179
        3  	109791.82471            	2.1452               		96.9631
        4   	92469.14749           	1.8067               		98.7699
        5   	45416.05529           	0.8874               		99.6572
        6   	13374.58584           	0.2613               		99.9186
        7    	3740.59747           	0.0731               		99.9916
        8     	427.83251           	0.0084              		100.0000
==================================================================

[bookmark: _Hlk207810534]The Principal Component Analysis (PCA) result shows land use /land cover, ecological and environmental landscapes features associated with malaria vector breeding habitats sources which have direct influence on malaria transmission risk. A large portion of the topography is wet irrigation rice cultivation (Band-1: 69.33 %), and standing water pools, irrigation canals, which are the major source of malaria vector mosquitoes breeding grounds. Mosquito habitats are greatly increased by water features (Band-2: 25.48%), which are apparent in blue tones, particularly in valleys and low-lying places. Thick vegetation zones (Band-3: 2.14%) visible in green, represent forest cover where vector survival is influenced by shade, humidity, and microclimatic conditions making suitable environments for massive vector mosquitoes breeding. Built-up areas (Band-4: 1.80%), though comparatively small, indicate human settlements where malaria transmission risk increases due to close human-vector contact. Other bands, including NIR, SWIR, and MWIR, provide an area with healthy vegetation with soil moisture that has direct influence on humidity and creates a favourable environment for vector mosquitoes' fecundity. The PCA result shows that the environmental parameters which are important for understanding malaria vector breeding and malaria Pf endemic situation. The areas with wet irrigation agricultural crop lands, forest vegetation and water features are highly associated with vector mosquito’s density and steady increase of malaria Pf transmission creates endemic situations in the state. 


Land Use / Land Cover Classification (LU/LC)
Land use and land cover categories have a significant impact on Anopheles genus vector mosquito’s fecundity and malaria Pf transmission, mainly vector mosquito breeding habitats and human-vector contact within the vectors flight range 2.5 Km radious (M Palaniyandi, 2021, and 2014).. Changes in land use and land cover categories including deforestation, wet irrigation cultivation, agricultural practices, and wetland modification, are having effect on malaria vector mosquito’s populations and disease prevalence. Various types of land, including built-up land, agricultural lands, arid or semi-arid land, dense forest, open forest, grasslands, scrubland, agricultural plantations, canals, rivers, streams, pools, tanks, reservoirs, lakes, check dams, wetland, swampy/marshy lands, and more, create an environment conducive to vector breeding and malaria transmission (Palaniyandi M, et al., 2025, and M Palaniyandi and Dibakar Mahato, 2024). Understanding these interactions is essential for effective malaria control and preventive measures.
The Land Use Land Cover (LULC) result provides the spatial dimension of water bodies, vegetation cover, dense forests, built-up areas, and agricultural land. The state is predominantly covered with vegetation and dense forests, reflecting its hilly terrain and rich biodiversity. Dense vegetation is spatially extended in the central and western part of North South direction, illustrated dark green colour, which are ideal source of breeding grounds for Anopheles genus malaria vector mosquitoes, especially An. dirus and An. minimus, which are primary malaria vectors in Mizoram, India. Agricultural lands are scattered, mostly in valleys and foothills, where shifting cultivation and terrace farming are practiced. Built-up areas, though limited in extent, appear as small patches, showing concentrated human settlements. Water bodies, represented in blue, are extended relatively sparsely but play a significant role in local livelihoods and ecological balance.
Water bodies serve as breeding habitats for Anopheles genus mosquitoes, while wet cultivation agricultural lands, particularly paddy fields and shifting cultivation plots, create stagnant water favourable sites for vector breeding and its immature larval growth. Dense vegetation zones provide humid microclimates that help in prolonging mosquito survival period, whereas built-up areas intensify human-vector contact. The dominance of vegetation and agricultural landscapes in Mizoram means malaria risk is spatially significant to ecology and to environmental parameters.

 



















Figure 7: Land Use Land Cover Classification (LULC)
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Land Surface Temperature (LST)
Land Surface Temperature are playing vital role in malaria transmission, showing surface heat patterns that affect directly mosquito habitats and parasite development. Warm regions have the ideal environment promote mosquito breeding and parasite growth, and malaria transmission. The Land Surface Temperature (LST) in Mizoram during the month of March illustrates spatial variations in surface heating, with values ranging from about 52.56°F (low) to 82.18°F (high). The majority of the state is covered in light green to yellow shades, indicating moderate temperatures, while scattered patches in red represent localized hotspots with higher surface temperatures. These warmer zones are often linked to built-up areas, exposed soil, or agricultural fields where vegetation cover is sparse. Cooler region corresponds to areas with dense vegetation or water bodies, which regulate surface temperature through shading and evapotranspiration.


















Figure 8: Land Surface Temperature (LST)


Land Surface Temperature is a crucial factor as mosquito breeding and parasite development are temperature sensitive. Moderately warm temperature accelerates the mosquito life cycle and parasite growth, making transmission more efficient, while extreme heat or cold reduces survival chances. The observed temperature range in Mizoram during March falls within a favourable band for malaria transmission, especially in warmer pockets with stagnant water or agricultural activity. Thus, LST has direct influence on land use, and vegetation cover, in which identify ecological hotspots where malaria may be dynamics due to suitable thermal conditions for both vector habitats and disease transmission (Afrane YA, et al., 2005).

5. Conclusion
Malaria Pf cases in Mizoram are highly influenced through its unique climate, ecology and environmental conditions, creates the conducing environment for malaria vector mosquitoes fecundity throughout the year. Despite the malaria eradication efforts, the disease continues to be persisting, and plays a crucial role in shaping health outcomes. Mizoram’s hilly terrain, dense forests, heavy monsoon rains, and humid climate provide the perfect condition for mosquitoes to survive. Farming practices such as paddy cultivation and shifting cultivation also create stagnant water, which serves as breeding sites for Anopheles genus vector mosquitoes. Moreover, deforestation along with land use / land cover changes is making the new spaces for malaria vectors density. The study provides that malaria cases over the past two decades show a relatively steady long-term trend and sudden surges during the year 2015–2016 and 2023. Therefore, remote sensing and GIS could be used to predict the spatial pattern of impulsive outbreaks accurately based on the vegetation cover, soil moisture, water bodies, and land surface temperature, and also could be used for mapping the hotspots malaria endemic zones where the malaria Pf cases are likely to occur. Land Use Land Cover, such as, wet irrigation agricultural cultivation lands, vegetation, and water features (94.81%) fuelling for vector mosquito’s fecundity. Other bands, including NIR, SWIR, and MWIR, provide areas with healthy vegetation with soil moisture have direct influence on humidity and create a favourable environment for vector mosquitoes. Malaria endemic situation in Mizoram is influenced by the complex of phenomenon including climate, ecology, and environment, livelihoods, and also social systems. However, the present situation could be monitored with remote sensing and GIS application, and thus, public health programmers could be used the appropriate control strategy for malaria eradication in future. In Mizoram, it could be achieved through the national malaria elimination programmes.
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