
Water-Energy- Food 
(WEF)

The global demand for food, water, and energy is on the rise 
due to factors like urbanization, population growth, 
economic expansion, and regional conflicts. Given their 
interconnected nature, our study adopts an integrated 
Water-Energy-Food Nexus (WEF) approach to explore the 
interdependencies of water, energy, and food systems in 
developing country-Nepal as a use case and analyze the 
impacts of climate change on their consumption. Nepal, 
situated in Southeast Asia, presents a unique challenge with 
sparse and hard-to-obtain datasets. 

Leveraging NASA's Earth Observation data hosted in the 
Earthdata Cloud, we accessed long-term observations of the 
planet at various resolutions and analyzed the WEF nexus at 
the administrative boundary in Nepal.  We combined Earth 
Observation data, such as NASA’s GLDAS (Global Land Data 
Assimilation System), Black Marble Night Light and 
demographic  data to gain a holistic understanding of the 
region's water, energy, and food dynamics in the cloud 
environment.
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As the world is facing large global challenges, researchers are moving away from a traditional way of 
doing science to a comprehensive and interdisciplinary approach. There is a growing community of 
interdisciplinary researchers and a need for data providers to think from an interdisciplinary 
perspective. 

The current structures of the NASA  Distributed Active Archives Centers (DAACs) are mission- or 
project-focused, and hence datasets are served with a user community in mind. Because of this, the 
interdisciplinary research community needs to explore different tools and services customized to the 
data served by each DAAC. 

Water-Energy- Food (WEF) Data

Preliminary Results

Analysis

Regression and 
correlation to study the 
relationship between 
hydrometeorological data 
and demographics 

Subset 

Subset data by 
administrative boundary 
(district)

Calculate area-averaged 
mean by districts

Extract the Historical 
Electricity Generation of 19 
Hydropower stations

Access Data in Cloud

Access data from the 
Earthdata Cloud (S3 
Bucket) 

● GLDAS_NOAH025_M 
2.1 (Temp, Precip, Soil 
Moisture, Evaporation)

● VNP46A4 (Nighttime 
Light)

Download and clean the 
demographic data

Motivation
Research Questions

❏ What  relationship exist 

between energy consumption, 

hydrometeorology and 

demographics? 

❏ How have water availability, 

hydropower generation and 

consumption, demographics, 

and crop yield changed in Nepal 

over the last decade?

Workflow

● Rainfall, number in 
household, population 
size, & households with 
lights are statistically 
significant in predicting 
night light, as indicated 
by p-value <0.05. 

● Although cereal 
production area indicates 
less built up area, it is 
insignificant as indicated 
by p-value >0.05  

● Future investigation to 
study the relations 
between energy 
production and hydro- 
meteorological 
parameters and how 
W-E-F dynamics have 
changed over time.

● Analysis at watershed level was 
challenging, as demographics datasets 
are available at administrative 
boundaries

● Energy generation data was available 
for hydropower stations, but the 
distribution datasets are not available 
publicly 

Challenges

Preliminary 
Observations 

Theme
Variables

Collection 
Name Temporal span spatial resolution

temporal 
resolution Format Source Hosted By

Temperature Tair_f_inst

GLDAS_NOA
H025_M

2000-01-01 
to-date 0.25 degree Monthly NetCDF4

GLDAS Noah Land Surface Model L4 3 
hourly 0.25 x 0.25 degree V2.1 
(GLDAS_NOAH025_3H 2.1)

NASA GES DISC
Water Availability

Rainf_f_tavg

Evap_tavg

SoilMoi0_10cm_inst

Energy Consumption

AllAngle_Composite_Snow_Free

VNP46A4
2012-01-01 to 
date

15 arc second 
(~500 m) Yearly HDF5

VIIRS/NPP Lunar BRDF-Adjusted 
Nighttime Lights Yearly L3 Global 15 
arc second Linear Lat Lon Grid - 
LAADS DAAC (nasa.gov) NASA LAADS DAAC

Crop Yield
Cereal Crop Area 2020/21 District Yearly pdf

Statistical Information on Nepalese 
Agriculture

Government of Nepal: Ministry of 
Agriculture & Livestock Development

Crop production 2020/22 District Yearly pdf
Statistical Information on Nepalese 
Agriculture

Government of Nepal: Ministry of 
Agriculture & Livestock Development

Demographics

Population 2021 District Yearly excel
National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Population density 2021 District Yearly excel
National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Household with light from electricity 2021 District Yearly excel
National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Household cooking Fuel- Firewood 2021 District Yearly excel
National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Household cooking Fuel- LP 2021 District Yearly excel
National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Household cooking from electricity 2021 District Yearly excel
National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Household with amenities 2021 District Yearly excel
National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Cereal Production Area 2021 District Yearly excel
National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Population in agriculture, forestry, 
fishery 2021 District Yearly excel

National Population and and Housing 
Census

Government of Nepal: National 
Statistics office

Energy Production
Available energy of hydropower 
MWh 2021/2022 Hydropower station Yearly pdf Annual Report Nepal Electricity Authority

GES DISC Help Desk

gsfc-dl-help-disc@mail.nasa.gov  

Earthdata Forum 

https://forum.earthdata.nasa.gov/
Follow us on Twitter

@NASAEarthData

Earthdata YouTube Page

 earthdata ges disc - YouTube

https://disc.gsfc.nasa.gov/datasets/GLDAS_NOAH025_3H_2.1/summary?keywords=GLDAS_NOAH025_3H_2_1_Tair_f_inst
https://disc.gsfc.nasa.gov/datasets/GLDAS_NOAH025_3H_2.1/summary?keywords=GLDAS_NOAH025_3H_2_1_Tair_f_inst
https://disc.gsfc.nasa.gov/datasets/GLDAS_NOAH025_3H_2.1/summary?keywords=GLDAS_NOAH025_3H_2_1_Tair_f_inst
https://ladsweb.modaps.eosdis.nasa.gov/missions-and-measurements/products/VNP46A4/#product-information
https://ladsweb.modaps.eosdis.nasa.gov/missions-and-measurements/products/VNP46A4/#product-information
https://ladsweb.modaps.eosdis.nasa.gov/missions-and-measurements/products/VNP46A4/#product-information
https://ladsweb.modaps.eosdis.nasa.gov/missions-and-measurements/products/VNP46A4/#product-information
https://twitter.com/NASAEarthData
https://twitter.com/NASAEarthData
https://www.youtube.com/results?search_query=earthdata+ges+disc

