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1. Explain the link between crop yield and crop water demand 
(reading, lecture)

2. Link the components of crop water productivity (CWP), plant 
productivity, evapotranspiration, with the respective Earth 
Observation (EO) based modelling techniques (reading, lecture)

3. Calculate crop yield from EO-based gross primary productivity 
(GPP) estimates (exercise, Excel)

4. Identify phenological metrics (start, end of the growing season) 
from EO data (exercise, Excel)

5. Produce meaningful, growing season-related estimates of CWP 
(exercise, WaPOR)

6. Conclude on the efficiency of the water management scheme in 
the study area (case study)

YOU WILL LEARN TO



• More light – more 
photosynthesis

• Light is Photosynthetically 
active radiation, PAR

• LUEmax is reduced by 
stress factors: temperature, 
humidity, excess light, soil 
water
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Gonsamo and Chen, 2018, Chapter 3.11

LUEmax is 2% or 2.5 gC MJ-1  

𝐺𝐺𝐺𝐺𝐺𝐺 = 𝐿𝐿𝐿𝐿𝐿𝐿𝑚𝑚𝑚𝑚𝑚𝑚 · 𝑓𝑓𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 · [𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 · 𝑃𝑃𝑃𝑃𝑃𝑃]

https://doi.org/10.1016/B978-0-12-409548-9.10535-4


• Normalized difference vegetation index (NDVI) is a 
good proxy of the fraction of absorbed light fAPAR
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http://midopt.com/wp-content/uploads/2017/09/Leaves-Reflectance-cmyk-1024x511.jpg
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𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 =
𝑁𝑁𝑁𝑁𝑁𝑁 − 𝑅𝑅𝑅𝑅𝑅𝑅
𝑁𝑁𝐼𝐼𝐼𝐼 + 𝑅𝑅𝑅𝑅𝑅𝑅



• Normalized difference vegetation index (NDVI) is a 
good proxy of the fraction of absorbed light fAPAR
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http://www.pollensystems.com/Content/Images/ndvi_vs_rgb_large.jpg
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