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❖ Challenges in Agricultural Production

❖ Benefits of Satellite Monitoring

❖ Remote Sensing: Optical vs SAR

❖ Applications

❖Mapping

❖ Soil Moisture

❖ Yield Estimation

❖ Flood and Drought Monitoring

❖More spectacular images from space



Satellite Remote Sensing can help in agricultural management

and in increasing agricultural production

Agricultural Production depends on:

➢ physical landscape

➢ climatic driving variables

➢ agricultural managing practices

Unfavorable growing conditions change of productivity within a short time

Major factor for agricultural monitoring is the timeliness

Spatial and  temporal monitoring

for sustainable management of agricultural activities

to support

timely responses and to improve decision making Atzberger 2013; 
https://doi.org/10.3390
/rs5020949 



Satellite Remote sensing has the potentiality to increase efficiency and production.

Farmers get information on: - growth - health -

to reduce: water consumption and use of pesticides

Decision makers get information on: yield estimation 

to estimate production early in the year (trading market)

Reduced number and cost of field inspections

➢ identify crops areas

➢ check the validity of farmers’ management 

practices

➢ evaluate support needs



-

Optical image of Bremen area, 11 August 2020

Contains modified Copernicus 
Sentinel data [2020], processed by 

Melchionna – Remote Sensing



Contains modified Copernicus Sentinel 
and Landsat data [2015 - 2016], 

processed and analysed by Humbolt
University Berlin – P. Griffiths.



SAR multitemporal color composite image of Bremen area, August 2019

-

Contains modified Copernicus 
Sentinel data [2019], processed by 

Melchionna – Remote Sensing



Optical sensor SAR sensor

Image Credits:
modified from sorabatake

SAR is highly sensitive to crop structure changes.

Despite cloudy sky during growing season, SAR ensures high 

temporal resolution to monitor rapidly changing agricultural classes.

✓ Based on the detection of solar radiation 

reflected from targets on the ground;

✓ Well understood and accurate classification 

results;

✓ During cloudy weather timeliness and quality 

cannot be guaranteed.

✓ Based on scattering processes of electromagnetic 

waves with targets on the ground;

✓ Complex interactions and processing;

✓ All-weather imagery => Consistent and Cost effective 

surveying.





NASA’s_Applied_Remote_Sensing_Training_Program
MESTRE-QUEREDA et al.: 

TIME-SERIES OF SENTINEL-1 INTERFEROMETRIC COHERENCE AND BACKSCATTER FOR CROP-TYPE MAPPING; 

IEEE JOURNAL OF SELECTED TOPICS IN APPLIED EARTH OBSERVATIONS AND REMOTE SENSING, VOL. 13, 2020

Cotton Tomato 



-

Feature fusion of time series 
Sentinel-1 and Sentienl-2 
data
for cotton filed mapping
in heterogeneous smallholder 
agricultural systems in 
Xinjiang, China. 

L. Sun, J. Chen and Y. Han, "Joint use of time series Sentinel-1 and 
Sentinel-2 imagery for cotton field mapping in heterogeneous cultivated 

areas of Xinjiang, China," 2019 8th International Conference on Agro-
Geoinformatics (Agro-Geoinformatics), Istanbul, Turkey, 2019, pp. 1-4.



-

Estimation on  the area of 
cotton and maize crops in 
Permabalur district of 
Tamil Nadu using  multi-
temporal Sentinel-1A SAR 
data and  Landsat 8 optical 
data.

Ramalingam, K., Ramathilagam, A. B.,  Murugesan, P. 
(2019). Area estimation of cotton and maize crops in 

Perambalur district of Tamil Nadu using multi date 
Sentinel-1A SAR data and optical data. ISPRS. XLII



Extraction of  soil 
moisture content 
information from a 
model for arid area 
based on Sentinel-1 data

Huang, Shuai & Ding, Jianli & Zou, Jie & Liu, Bohua & 
Zhang, Junyong & Chen, Wenqian. (2019). Soil 

Moisture Retrival Based on Sentinel-1 Imagery 
under Sparse Vegetation Coverage. Sensors.



Leaf Area Index Soil Moisture Winter wheat yield simulation

Timely crop growth monitoring and accurate crop yield estimation at a fine scale is of 
vital importance for agricultural monitoring and crop management.
Crop growth models have been widely used for crop growth process description and yield 
prediction. In particular, the accurate simulation of important state variables, 
such as Leaf Area Index (LAI) and root zone Soil Moisture (SM), is of great importance for 
yield estimation.

Pan H, Chen Z, Allard W, Ren J. Joint Assimilation 
of Leaf Area Index and Soil Moisture from 

Sentinel-1 and Sentinel-2 Data into the WOFOST 
Model for Winter Wheat Yield Estimation. 

Sensors (Basel). 2019 Jul 18;19(14).



Reduced Productivity due to Floods

McNairn:
http://www.fia.cl/Portals/0/UCP/Semina

rios/Agricultura%20Precisi%C3%B3n/
0002%20_%20Heather__Talca%20Earth

%20Observation%20McNairn.pdf



https://www.esa.int/ESA_Multimedia/I
mages/2009/07/The_dramatic_retreat_of
_the_Aral_Sea

Aral Sea 
Envisat 
July 2006 – July 2009



https://www.esa.int/ESA_Multimedia/I
mages/2008/10/Russia_s_Tsimlyansk_R
eservoir

Tsimlyansk, Russia
Envisat
27 September 2008



https://www.esa.int/ESA_Multimedia/I
mages/2017/04/Central-eastern_Brazil

Bahia, Brazil
Sentinel - 2
8 August 2016



https://www.esa.int/ESA_Multimedia/I
mages/2012/09/Agricultural_structure_i
n_Kansas

Kansas, US
Landsat -5
4 May 2012



https://www.esa.int/ESA_Multimedia/I
mages/2017/02/Lake_Success_California

California, US
Sentinel - 1
15 December and 26 
January 2017



https://www.esa.int/ESA_Multimedia/I
mages/2015/06/Central_California_USA

California, US
Sentinel - 1
1 April 2015



https://www.esa.int/ESA_Multimedia/I
mages/2015/11/Cairo_Egypt

Cairo, Egypt
Sentinel - 2
13 August 
2015




