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The nexus concept and its added value

• Not entirely new, but it is a critical 
frame for times of heightened 
competition

• Convening power across and 
within sectors by clearly 
recognizing interdependencies, 
conditions and constraints 

• Flexible concept, it provides a 
platform for building a common 
language and, thus, dialogue

Economic Forum 2008, Global Risks

Bonn Nexus Conference 2011

FAO publication: nexus for food 
security and sustainable agriculture



Some practical interpretations – relevant to EOs

• Solar Powered Irrigation

• Bio-energy crops

• Hydro-power



▪ Price of energy (electricity, 
fuel) have had regulating 
effects on water withdrawals: 
with SPIs, high risk of 
overexploitation of 
groundwater 

▪ With SPIs, water accounting 
and irrigation monitoring 
becomes increasingly critical

Examples: SPIs’ impacts on water resources



Examples: biofuels’ impacts on water resources



•Irrigation and actual 
ET (ETa) monitoring

•Land use (crops)

•Land productivity 
(biomass, yield)

•Water productivity 
(yield/ETa)…

in complex and 
diverse landscapes

Role of Earth Observation



Relevant initiatives: WaPOR

Remote sensing for water productivity

Donor: The Netherlands 

Duration: 2015-2019

Coverage: Africa and Near East

Countries: Morocco, Tunisia, Egypt, Lebanon, Syrian Arab 

Republic, Jordan, Ghana, Kenya, South Sudan, Mali, Benin, 

Ethiopia, Rwanda, Burundi, Mozambique, Uganda, West Bank 

& Gaza Strip, and Yemen.

Remote sensing for water productivity



Remote sensing for water productivity

Level 1 – 250 m

Level 2 – 100 m

Ten years: 2009 - 2019

Level 3 – 30 m





Monitoring consumptive water 
use over time: change in annual 
ETa shows irrigation expansion in 
southern Egypt



Water productivity in the Nile Delta, Season 1, 2015

Central pivot irrigation

Large rice irrigation systems

Small scale irrigation



Water productivity in the Nile Delta, Season 1, 2015

Central pivot irrigation

Large rice irrigation systems

Small scale irrigation
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Land management

High primary biomass production

Indicative of yields (+ ground level data)

How productive is 
agricultural land use? 



Inception Workshop – Sida Project – 17-19 July, 2017, Cairo, Egypt

Example of time series analysis in WaPOR



Inception Workshop – Sida Project – 17-19 July, 2017, Cairo, Egypt



Inception Workshop – Sida Project – 17-19 July, 2017, Cairo, Egypt



Close up on Metahara sugarcane









http://www.fao.org/in-action/remote-sensing-for-water-productivity/wapor/en/#/home



•Irrigation and actual 
ET (ETa) monitoring

•Land use (crops)

•Land productivity 
(biomass, yield)

•Water productivity 
(yield/ETa)…

in complex and 
diverse landscapes

•Land Surface Temperature, at 
appropriate temporal and spatial 
resolution (HRLST mission)

•Meteorological forcing(air T, 
humidity, pressure, wind speed…)

•Scaling up reference data collection 
and ground truthing

•Computing power, exploitation 
platforms / data cubes, capacity 
development

•Being aware of unreliability of 
bandwidth in many non-
industrialised countries

Future needs of products and services



Thank you

www.fao.org/land-water

http://www.fao.org/in-action/remote-sensing-for-water-productivity

http://www.fao.org/land-water
http://www.fao.org/in-action/remote-sensing-for-water-productivity

