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Limitations of NDVI
● only available with clear-sky conditions
● saturates with dense vegetation
● is a measure of greenness, not biomass
→ overall fails to take into account the complexity of 
vegetation dynamics and phenological patterns NDVI shows plateaus due to cloud cover, and is not representative of 

actual biomass (Burger et al., 2024)

Fusing SAR and NDVI

● Daily, cloud-free monitoring
● High temporal resolution of SAR and 

high spatial resolution of optical imagery
● Includes PlanetScope to achieve a 3 m 

spatial resolution and to significantly 
increase probability of cloud-free optical 
imagery

→ Crop Biomass

Biomass in Context:
What Temperature and Water Can 
Tell us
● Land Surface Temperature (LST)  Soil 

Water Content (SWC) provide additional 
insights of the soil and crop conditions

● We can automate the monitoring of crop 
health, productivity, and environmental 
interactions by extracting vegetation and 
climatic metrics, such as:
○ seasonal timing and duration
○ vegetation health dynamics
○ productivity and accumulation metrics
○ climatic factors
○ environmental interaction metrics

● All metrics can be summarized in an 
automatic field report!

Crop Biomass

Soil Water 
Content

Land Surface Temperature

Try it yourself!

● Growing Degree Days (GDD) quantify accumulated heat from LST 
above a crop-specific base temperature, serving as a proxy for thermal 
time and crop development

● By merging GDD with Crop Biomass, we pinpoint key growth phases 
and thermal responsiveness

● Biomass integrated across GDD phases allows us to predict final yield 
up to two months before harvest, offering an early indication of 
performance

● GDD is just one measure among others used to track productivity and 
accumulation over time

Understanding Productivity Through GDD
 - Zooming in on Growth

Crop Biomass can explain 80% of the crop yield variance of corn, 
soybean (Guillevic et al., 2024)

Smart Monitoring for a Changing Climate
● Daily, cloud-free data gives a continuous crop health signal - not just 

snapshots
● Allows benchmarking to compare between seasons and adjacent fields
● This fusion enables proactive and sustainable agricultural decisions 

at scale

Automatic Growing Season Detection

Metric Season 1
start_date 2020-05-28
end_date 2020-10-10
start of season (value) 0.21

end of season (value) 0.23
crop season length 135
peak date 2020-09-28
peak value 0.72
time to peak 123
mid greenup date 2020-07-10
greenup duration 43
mid senescence date 2020-10-07
senescence duration 3
greening rate 0.01
senescence rate 0.16
total integrated (before max) 58.21
total integrated (after max) 7.51
total integrated 65.95
temperature peak growth 7.74
soil water content peak growth 0.23
growing degree days 1012.61

soil water content deficit period
June 16 - June 18, 
June 24 - July 17

CB LST correlation -0.43
CB SWC correlation 0.2
moisture sensitivity index 0.45
seasonal integrated 61.21
water use efficiency -487.31

Field Report First Growing Season

Learn more about the 
Planetary Variables

Paper Crop Biomass 
and GDD
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