Virtual Water Values (ViWA)

High-resolution monitoring system for water-related SDGs:
Dr. Heike Bach, VISTA Geoscience Remote Sensing GmbH, Munich
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Virtual Water Values

Water use efficiency (WUE) links food and energy production to water consumption
(water-food-energy nexus)

Research goals

* find out how efficiently and sustainably water is used by agriculture globally and regionally and
where and how both can be improved

 develop a new real time monitoring/modelling system for global agricultural WUE and
sustainable water availability based on the latest COPERNICUS Sentinel satellite data streams

« analyze trade-offs in impact scenarios of agricultural WUE on global agricultural trade

« assess the sustainability of proposed solutions for global (mainly agricultural) and regional
water use.
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= More information: https:/viwa.geographie-muenchen.de/project-information/point-of-departure/
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Overview

Sentinel2 satellite data and project scope
Methods

Preprocessing satellite imagery

Vlrtual Water Values

Deriving crop specific vegetation parameters

Results

Leaf Area Images ensembles - simulated and remote sensed

Water Use Efficiency status

Project Exploitation and Enhancements
YPSILON - predictive yield by satellite
VariableRain - irrigation advice service

Project Conclusion
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Daily Data Dissemination
Sentinels

observed every 5
days at 10m
resolution

This has never
happened before




L=

R =12 . PR _ [N
Big data and project scope

Data from 2016 to 2018 ~ 36 000 Satellite Images

~ 150 Sentinel2 Tiles [10 000km?] ~ 100 Terrabyte
http:/foodsecurity-tep.net
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o Fully automatic processing of satellite data using our érﬁ ViW
In-house process chains Virtual Water Values
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o Fully automatic processing of satellite data using our érﬁ ViW
In-house process chains Virtual Water Values
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o FuIIy automatic processing of satellite data using our ;
In-house process chains Virtual Water Values

classification
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< Fully automatic processing of satellite data using our I
in-house process chains Virtual Water Values
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o Fully automatic processing of satellite data using our “QIF

®» VIWAS

In-house process chains Virtual Water Values

Retrieval of plant
parameters

0 \f fi . : i ] 29 J . Py b \. ] -~ ) : :
) b - . | — - g
Ay Leaf area [m¥m?]
S o e




2 & 38
=3

Crop classification

Tile 37TGL(Russia - Southern District)
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Crop specific retrieval of vegetation parameters

Tile 39UWU (Russia - Volga District)
~ 10000 randomly selected pixel per crop

Maize
Spring Wheat
Winter Wheat

2 Location of the pixels assigned to the
9 different crops
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Leaf Area Index results

Virtual Water Values

Tile 11TNJ (USA - Idaho)
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Remote sensed cropspecific Leaf Area Index ensembles
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Virtual Water Values
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Remote sensed cropspecific Leaf Area Index ensembles IF. VIWA

Virtual Water Values
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PROMET - global scenarios and link to satellite observation —Qrﬁ VIWA

Virtual Water Values
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Virtual Water Values
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Yield vs. Evapotranspiration for all modelled scenarios.
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Epr0|tat|on of algorlthms and tools created in V|WA with ‘*”*[; V|WA
YPSILON (Yield Prediction by Satellite) Virtual Water Values

1) On National & Province level:
- Yield forecast
- Harvest pace

2) On Regional level (2.500-25.000 km?)
for milling, crush, ethanol, compound
feed plant:

- Yield forecast

- Harvest pace

2020
2021 (in work)
2022 (plan)

0

A'é? Winter Wheat _ g'g'g'g
https://ypsilon.services/ Yield 2020t/ha , ..,
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YPSILON (Yield Prediction by Satellite) Virtual Water Values

YPSILON Yield Forecast vs. Eurostat Statistics

19 EU countries 2017 -2019 Corn - France - 2017
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Irrigation Advice: Management of Scarce Water Resources

Virtual Water Values

Reservoir volume
25" May 2018 = 3.6 Mio m?

.25t May 2017 = 5.3 Mio m?
30"May 2016 = 5.5 Mio m?
Challenge:

satisfying crop water demand during the whole wheat season with
lower water level in the main dam in 2018

=EME

Solution:
Simulation of crop water demand based on the actual development Variable Rain.
of biomass used for weekly site specific or sectoral irrigation advice Irrigating the Future.
e % : = SR . R S
Results:
* Reduced water use (-30%) still resulting in sufficient irrigation
water for all pivots despite lower water availability Highly accurate irrigation recommendations
* Even increased yield (+25%) in comparison with 2017 iiﬁ:’;‘:;‘éiﬁ'!f;?.(iZ’:‘i’v‘i.'?l?iiéi‘,i;‘?e‘ﬁ?ii

data and our agronomist expertise.

e.g. from 7.3 to 9.1 t/ha measured for two pivots
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Conclusion

Vlrtual Water Values

CLEAN WATER
AND SANITATION

v

Key Statements for 6.4. and 6.5:

Increasing water efficiency and improving water
management are critical to balancing the competing and
growing water demands from various sectors and users.

* Global Challenge of SDG 6 requires a Global Monitoring System.

e Satellite data is maybe the only objective, global monitoring instrument.

* Continental yield forecasts are a derived service based on ViWA
developments (YPSILON)

* Regional applications for improved water use efficiency like irrigation
management can further enhance ViWA results
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