Food security &
satellite based information services

TR

i '\ Geodatafor Agriculture:and Water " Ithgats CUTEESA 1, |

Ruud Grim

Netherlands Space Office (NSO)

Netherlands Space Office - G4AW Information workshop
Bogota, Colombia (May 21, 2014)



Netherlands Space Office Netherlands

» Space agency of the Netherlands S a
government (established 2009)

» Reporting to:
— Ministry of Economic Affairs
— Ministry of Infrastructure and Environment
— Ministry of Education, Culture and Science

— Netherlands Organisation for Scientific Research
(NWO)

» Task: develop the Netherlands
space policy and bring that into action

» Outcome: space useful for society

Netherlands Space Office - G4AW Information workshop
Bogota, Colombia (May 21, 2014)



Climate change

Effects of climate change on food & water

security, e.g.
- Drought
- Extensive rainfall

Netherlands Space Office - G4AW Information workshop
Hanoi, Vietnam (June 18, 2014)




From data to decision &%

information decisions

knowledge
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Pre Cultivation
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Information systems
including DSS/MISS/GIS etc

ICT-enabled learning
and knowledge exchange

Modelling solutions

Sensory and proximity
devices

ICT-enabled networking
solutions

Online commerce tools
(eCommerce/mCommerce)

Land cover maps
Soil maps

ICT in
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Land cover map
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Crop calendar

Food and Agriculture
Organization of the
United Nations

calendar
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CAMBODIA
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Micro insurance

« Many pilot projects
« Examples:
- Kilimo Salama
- Planet Guarantee (EARS FESA prOJect)
- Micro Insure
- and others i R .
* TeChnica”y feasible Weather Index-based Insurance
. | icultural > ent
. Increased mobile use = reach farmers | Jioultre Deveiopmen
> Time for Up-scaling () pogars Jrap

come poverty

http://www.ifad.org/ruralfinance/pub/WII_tech_guide.pdf
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MICro Insurance
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Advice, warnings

Crop growth
monitoring

Irrigation advice
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Crop growth monitoring #  Villa de Leiva (2008)

NDVI

Mo

Septiembre Octubre Noviembre Diciembre

NDVI = Relative index for vegetation
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Vietham

Cau basin
(Nov 2003 -

Feb 2004)

Quantitative information from SEBAL model
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Cloud cover

Mean cloud fraction (1982-2009)
-135 -90 -45 0

fracton
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Looking through clouds

Swamp forest

Advanced Land Obatrving Satutite Mangrove forest
Nipah mangrove forest
Peat swamp forest (pole)
Peal swamp/riverine shrub
Forest mosaics/degraded
High shrub
Medium shrub
Ferns / grass
Grassland
Cropland (upland)
Cropland (irigated)
Plantations (oil paim)
Tree cover, burnt
Water bodies
Layover /Shadow
No sirip coverage
Mountain forest

i I owiand forest
I ﬁs Riverine fores!

Kalimantan
Land cover map
(15m, radar)
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Crop growth monitoring *%
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Crop growth monitoring

Sugar beet at 25m resolution every i S
24 days A% TSR Radar
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Crop growth monitoring

Sugar beet at 25m resolution every i

24 days S Y Bl e Radar
09/06/2012 analysis
Bare soil
Increment
: : SArVision

witdsar@@sarvsion nl
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Crop growth monitoring
Sugar beet at 25m resolution every Aty ~o Radar
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Rice monitoring &2

Sharp results: Multi-temporal filtering

wrtam o o

5m detail suitable for monitoring of small farms (every 5-11 days )

U ASTRIUM

22 Netherlands Space Office - G4AW Information workshop
Bogota, Colombia (May 21, 2014)



General Block overview Advice

ph"’:\'—v‘-‘»:‘.lz‘:‘: Ad e date ‘,
- S D IERES The crop has no

water stress when

the soil moistureis
_ _ /  above the critical
Westher forecist @ > ® © o L~  level and below the
RO —— —\ field capacity

—t When the soil
T moisture drops
below the critical
line, irrigation is
advised

AN08 108 YPUE  IBDE
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Plantation monitoring

mm Deforested 2008-2009
[ Deforested 2009-2010

Bl \water [ Reforested 2008-2010
Map generated at 2013 December workshop in Hanoi (a.o. MoNRE, MARD) SarVision
-ol.lu"gwn'.xur rl
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Advice and warning 0

Hazard & Risk Analysis

Vulnerability Index  Vulnerability Index  Vulnerability Index Drought
Distance Population density Precipitation Risk Map

to river AFutureWater
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Flood mapping

Advice and warning

Colombia

Raoding fregeency Vap
Maps de Frocoenca de rurdhoones
2007 - 2810

-\k.[ e (0

Flooding under closed canopy
High resolution (20-150m)

SarVision

Example: subset of 2007-2011 flood Colombia using ALOS PALSAR wielaard@sarvision.nl
©Cooperation SEI, TNC, USAID

Netherlands Space Office - G4AW Information workshop

Bogota, Colombia (May 21, 2014)



Post Harvest

Information systems
including DSS/MISS/GIS etc

ICT-enabled learning
and knowledge exchange

Modelling solutions

Sensory and proximity
devices

ICT-enabled networking
solutions

Farming

Online commerce tools
(eCommerce/mCommerce)

® ®® ® O O

GPS, meteo

Yield forecasts
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Yield forecast
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Yield forecast
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Weather information 8 Pacific Disaster Center
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Agricultural Cycle

Land cover maps Crop calendar
Soil maps

Index based

Information systems i i
including DSS/MISS/GIS etc Micro insurance

ICT-enabled learning
and knowledge exchange

Modelling solutions

Land cover maps

Soil maps

Sensory and proximity
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/ ICT in
| Farming Cycle
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Mobile/ICT applications

Figure 1. Results Generated by Mobile Applications for Agricultural and Rural

Better access to
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Increased efficiency and
predictability
Reduced administrative
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diverse production,
fewer losses
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Lower transaction.
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distribution costs for
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Mobile Applications for
Agriculture and Rural Development

Chyistine Zheawel Qiang. Siou Chew Kuek*.
Andrew Dymond and Steve Esselaar

1CT Secror Unlt
World Bank

December 2011
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Insurance/finance




Smart ICT ) Simple

infrastructure advices

In situ data collection
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Why also satellite data?

Obijective, consistent, cross border
No of few (local) monitoring infrastructure
25+ years time series (geostationary satellite, Landsat)

Many new satellites (to be) launched, no or low cost

Netherlands Space Office - G4AW Information workshop

Bogota, Colombia (May 21, 2014)
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Sentinel-1 (Europe, 2014)
No cost
Looking through clouds, day & night



Planet Labs (2014) Skybox (2014)

Constellation
High revisit time
Commercial

Low cost
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Sentinel-2 (Europe, 2015)
K No cost, multispectral:
agricultural purposes,
crop monitoring

ShO_

39 . ) rmatlon
1, 2014)
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High resolution
satellites

Worldview-2




resolution

j Oplfical Images : 50 cm



Rl ™
Aceh, before the tsunami (2004)
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Thank you for your
attention
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