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Immense pressure on agrarian ecosystems

* Task: Economic, social and ecological
sustainability

* Ongoing changes increase vegetation

periods, provide more CO, for production, B . e e
but also more O,, increased number of Increasing farm size, www.bmel.de
extreme events (G('jmann et al. 2017) Temperaturanomalio April - August Deutschiand E

* Major requirements for agricultural 5
sector: Improved monitoring, scientific P bl - 44 o GO
analysis and consultancy i
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Immense pressure on agrarian ecosystems
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New technical opportunities
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Multi- “sensor/temporal/stage” analysis
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Innovative sequential masking
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Crop map of TERENO DEMMIN 2018
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Dense time series of remote sensing information
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Dense observations of biophysical parameters

Model development

Sentine! data fusion
for agricultural monitoring
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Validation of application based on fused time series

PhD Thorsten Dahms, Uni Wiirzburg
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8- oG Sentine! data fusion
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Utilization of a light use efficiency model:

G DE
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Regional actual evapotranspiration /
Water consumption in agrlculture (S-SEBI)
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Drought year 2018
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Deviation of the vegetation signal in June 2018 from the Impact of severe drought and heat wave
medium-term average (19 years Of MOD|S) Source: Sophie Reinermann, DLR Sources: ,,Mitteldeutsche Zeitung” and ,Volksstimme” 2018
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Spatial pattern of EVI anomalies in Germany
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Temporal pattern of EVI anomalies in Germany

2000 2001 2002 2003 ! 2018
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What happened? Example DEMMIN

Demmin [Lat: 53°54'N, Lon: 13°3'E] (4 m)
2018

Average Temp. 9.6C
Annual Precip. 535 mm
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AWC % at 50cm

What happened? Example DEMMIN

* Dry storages

1.0

boeken BF1
boeken_BF2
droennewitz_E
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= o Reduced yields
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Available water capacity measured through soil moisture sensors in the field:

Moist year <> dry year,
Source: Christian Hohmann, GFZ
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Wheat yields of two farmers in DEMMIN in comparison to the climatic water balance
Source: Christian Hohmann, GFZ
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* High diversity of
biomass develpment
on the fields

Legende * Influence of soil
. I\%sssz:peicherkoefﬁzient texture ( and fi eld
3 g capacity) on crop
ﬁttf_jl}échenindex (LAI) growth (LAI)
s
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Example: Average Cropping Intensity
in the Aral Sea Basin 2000-2012 (MOD
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Conrad, C., Schonbrodt-Stitt, S., Low, F,,
Sorokin, D., & Paeth, H. (2016). Cropping
intensity in the Aral Sea Basin and its
dependency from the runoff formation
2000-2012. Remote Sensing, 8(8), 1-26.
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Runoff kmA3
L
o

50
30
20
2T RERERRERRRRR
. i
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

2010 2011 2012

Spearman's rho (upstream runoff vs. Cl) B Amudarya (Nurek R. and Panj) W Syrdarya (Toktogul and Andijan R.)
EEEN ' 2 [ Source SIC-ICWC Regional Information System on Water and Land Resources
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Data integration — ecological in situ data

DEMMIN is the German validation site for remote sensing
products in an agricultural landscape

Excellent RS data basis

Environmental measurement network:

Hamburg - ~40 meteorological stations GFZ

- ~6 Soil moisture observation points
Helmholtz Centre

= Eddy Covariance System DLR Pexsoam

pld

Esr. HERE, DeLorme. Lysimeter station
SERMANY g:ﬁ?ﬂraé&i contributors, o . .
and the GIS user community Soil maps, phenological observations (DWD)

Select from any JECAM study site in the world to learn more

® Bodenfeuchtemessstation

E  Klimastation (GFZ) o
B Klimastation (DLR)

®

Phénologie-Stationen (DWD) J ECAM : - v o W
T=RENO S~

Joint Experiment for Crop Assessment and Monltorlng
www.Jecam.org
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Summary and conclusions

* New technical possibilities for Agricultural Monitoring improved the options
for deriving soil and vegetation status as well as energy, water and gas
exchange at the land surface, or phenological changes.

* The data allow assessments of climate impacts, but also farming practices
or ecosystem services.

e Data integration is essential for
* Modeling of parameters (increase accuracy)

 Validation
 Driver analysis/understanding reasons
» Services for real applications
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Conclusions

Even through drought detection appears to be simple (NDVI@work):

* \Vegetation signals are composite of various factors, e.g. agricultural practices

* in Germany for instance increased EVI at the end of the drought year 2018 may be attributed to
increased cultivation of intermediate crops

* In future: irrigation?

* more detailed analyses are methodological challenging and require improved
integration of geodata:
—=Scientific Earth system modeling
—=>Risk assessments

—>Early warning systems

Strengthen University Cooperation with TERENO
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