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Aim:

Physically based

satellite-aided retrieval of

biophysical state variables 

with Earth Observation 

Land Data Assimilation 

System (EO-LDAS)

Problem:

Superposition of different 

parameter influences on 

the spectrum

Lack of knowledge

Solution:

Including prior information

Integrating information

from other sources:

(1) measurement

stations/networks

(2) citizen science (CS)

data
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Figure 1 Satellite-aided retrieval of biophysical crop

parameters (Lewis et al. 2012, Combal et al. 2002, 

Enting 2002) 
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Structure of the application „FieldMApp“ that was set up and implemented for

mobile devices (operated with iOS or Android) to collect local knowledge about the

management and development of crops:

Plant height

H

Leaf area index 

LAI

…

Prior 

information

Radiative transfer 

model (RTM)

Wavelength / nm

R
ef

le
ct

an
ce

0.5

0.4

0.3

0.2

0.1

800500 600 700

0

H [m]

Wavelength / nm

R
ef

le
ct

an
ce

LAI

Wavelength / nm

R
ef

le
ct

an
ce

Examples for

profiling questions
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Where do you see rape depicted?

Where do you see barley depicted?

Where do you see wheat depicted?

Mean values of correct answers

given before (Pre) and after (Post) 

field campaigns

Profiling results vs. 

self assessment 

during field campaigns 
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Self assessment on crop detection
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Figure 2 Set-up of prior information by (a) merging available citizen science data

(CS-data) and (b) incorporating it in a phenological development model. The 

resulting prior information is (c) assimilated in the Earth Observation Land Data 

Assimilation Scheme (EO-LDAS; scheme after Lewis et al. 2012).

Aim of the project is to quantify the impact on the quality of the biophysical 

parameter retrieval when citizen science data are assimilated into the prior 

information that is fed in the physically-based satellite-aided retrieval model 

Earth Observation Land Data Assimilation Scheme (EO-LDAS). 

Preliminary results on the trustworthiness of the collected citizen science data 

regarding the classification of crop types indicate that:

• Approximately 75 % of crop types were identified correctly by 77 

citizens/students.

• No significant increase in the accuracy of answers could be registered 

2 to 5 days after first profiling of the citizens/students.

• Self-assessment seems to be no suitable indicator to transfer uncertainties 

determined by profiling from investigated parameters to parameters that 

are not directly investigable by profiling or measurement.

The integration of citizen science data (CS-data) in EO-LDAS presumes an 

investigation of the uncertainties of all other data sources regarding there 

spatial and temporal dynamic.

Trustability assessment based on data collected on DEMMIN test site (Northeast Germany) in 2018 and 2019.
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Estimate the coverage of the soil by plants.

Estimate the coverage of the soil by plants.

Estimate the coverage of the soil by plants.
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Self assessment on FVC estimation
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Based on data assimilation information from different sources will be combined

under consideration of its uncertainty.


