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Using Earth observation technologies for socioeconomic 
benefits in developing countries 
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Policy options: Short term Water 

Deliveries & Borehole 

Improvements, Long Term 

Infrastructure Improvements

Environmental 

model:

Socioeconomic 

Vulnerability:

Decision- 

making 

model: 

Technology 

Design model

Design for information system using 

data from satellites, ground sensors 

and models

Map of prioritized locations for emergency 

water deliveries, borehole improvements & 

water management infrastructure

Impacts of human actions

Population Density, Landcover, 

Infrastructure Maps, School 

Locations, Demographics

Precipitation, Soil Moisture, 

Streamflow, Sea Surface 

Temperature, Surface Water 

Seasonality

Environment-Vulnerability-Decision-

Technology Model Customized to Drought 

Application in Southern Angola

Assessment & 

Forecast of 

Meteorological, 

Agricultural and 

Hydrological 

Drought

Map of human 

vulnerability to 

drought 

impacts based 

on 

demographics



NASA has a satellite 
called SMAP that has 

a sensor that can 
measure the 

microwaves that 
reflect from the earth. 

This allows the 
sensor to measure 
water in the soil.



This project 

maps the 

level of 

drought 

intensity in 

Angola for 

multiple years 

using data 

from SMAP. 

Dark red 

means very 

dry soil.
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Methane Emission Estimation

Objectives: 1) to supplement Rio de Janeiro’s GHG emissions 
inventory process; 2) to provide timely, geolocated emissions 
data to enable more targeted interventions; and 3) to build 
capacity so that this methodology could be adopted by other 
cities currently using the methodology recommended by the 
GHG Protocol for Community-Scales (GPC).

https://acp.copernicus.org/articles/22/9617/2022/



Detecting methane 
plume

Estimated GHGSat 

Emission Rate generally 

agrees with the city 
Inventory.



Questions?
 shariful@media.mit.edu
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