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Food security &
satellite based information services

Ruud Grim

Netherlands Space Office (NSO)
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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
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Climate change 50

Reglon La MOJana
@8 Puerta Nuevo (2012)

Effects of climate change on
food & water security, e.g.
- Extensive rainfall

El Nino (drought)

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



From data to decision &%

knowledge
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Pre Cultivation

Land cover maps
Soil maps

Index based
Information systems Micro insurance

Including DSS/MISS/GIS elo

ICT-enabled leaming
and knowledge exchange

Modedling solutions

Sensory and proximity
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ICT-enabled networking
solutions
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Land cover map 0%

Colombia ‘
(radar)

High
resolution
(20-30m)

Cloud free

Timely and

rel | a ble Example: subset of 2010 land cover Colombia
using ALOS PALSAR
©Cooperation SEI, TNC, USAID

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



Crop calendar

Food and Agriculture
Organization of the
United Nations

calendar

FAQ Home

Plant Production and

Protection Homa about salect a crop sélect a country
Seeds and PGR Home Amaranthus Mauritius
Artichoke Morocco
State of the World Asparages Mozambigue
Aubergine Namibia
Bambara grousdnut Niger
Knowledge Resources S Nageria
Barana, Abyssinian Sao Tome and Principe
WIEWS Barloy Seregal
Bean common, dry Sierra Leone
Crop calendar ad Bean, Lima Somalia
Bean, bvoad Sudan
Bean, broad green Swazilan:
Bean, faba Tumisia
Bean, green Uganda
Beat, rod United Repubiic of Tanzania
Beet, table Zamba
Benniseed e Zimbabwe
Rirtersweet \J

Crop Calendar - Colombia - Carmen Cubita

Fab [ZET)

Crop Calandar- Colambla - Darman Cubita
hd iy il i Bap

|
By dan p it Hiw | b

Land Prapaiation
Saad Bady
Tiavgelanting
Raaping
Curing

Dptimum Vizit Tima
Facking

mnnnEn

INTEGRATION OF CROPPING PATTERNS,
SEASONAL RAINFALL AND SATELLITE IMAGE
ANALYSIS

POTENTIAL
CROPPING CALENDAR
(IAARD)

SEASONAL RAINFALL
PREDICTION
(BMKG)

DROUGHT
IMAGE ANALYSIS
(ICALRD)

FORECAST OF
MONTHLY RAINFALL
(mm/month)

PROSPECT OF ?
:: Data Used:

BEGINNING OF  [§
SEASON i: * MODIS,
-« MTSAT
Data Used: HOACaANN < AMSER-E VHI

SEASON TYPE

Rainfall Data (WET, NORMAL, DRY) K

' « ALOS AVNIR-2 & PALSAR '
(acq before May 2011)
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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 | Jicultre Deveiopmen
> Time for Up-scaling () pogarese JraD

come poverty

http://www.ifad.org/ruralfinance/pub/WII_tech_guide.pdf
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MICro Insurance
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Crop cultivation &

® ®® ® O O

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)

harvesting

Land cover maps
Soil maps

Water management
and fertilisation
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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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Crop growth monitoring 5% South Africa

GrainLook — Douglas SugarcanelLook— Mpumalanga
Actual Evapotranspiration (mm#Awveek) Biomass production (kg/hafweek

5 o

1500 2000 2500

Bmmusqmwvhlkq/halv..kl “':E‘ I e aF‘
Quantitative information from SEBAL model
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Cloud cover

Mean cloud fraction (1982-2009)
- 1u0 -45 0 45 90 135
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Looking through clouds

- I Lowiand forest
ALﬂ s Riverine fores!
kYo g 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

Kalimantan
Land cover
map (radar)
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Crop growth monitoring

Sugar beet at 25m resolutionevery =
24 days PR 20 e AL Radar
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Crop growth monitoring

Sugar beet at 25m resolutionevery "
24 days PO 20 RS L g Radar

16/05/2012 Pl R analysis
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Crop growth monitoring

Sugar beet at 25m resolution every =

09/06/2012 analysis
Bare soil
Increment

" ‘ SarViston

witdsar@@sarvsion nl
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Crop growth monitoring

Sugar beet at 25m resolution every i . .
24 days AL IR Radar
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Crop growth monitoring

Sugar beet at 25m resolution every
24 days 4 Radar
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e

\’9 A5 e i
ulti-temporal filtering

Sharp reults: M

wrlyprideaemare i

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

U ASTRIUM
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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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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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Flooding Frequency Map
Mapa de Frecuencia de Inundaciones
2007 - 2010

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
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AgroClima MINTIC Kiosk

Gilat Awarded $99-Million Project
from Colombia’'s MINTIC

Reporte C

Ministry of Information, Technology and Communications to expand Internet kiosk
(Kioscos Digitales) deployment and connectivity to schools and communities in
rural areas

T

Volver al hapa X
~

Haga clic sobre el departamento paraver el nivel de Precipitaciones para el departamento de

o precipitaciones. Cundinamarca mmme Gilat Satellite Networks

Region Andina

Development by MARD:

AntiggiUia 80

)

Mobile app
Province
Department

ene feb mar abr may jun jul ago sep oct nov dic

Promedio mensual de afio actual

Cundinamarca Promedio mensual de afio anterior

[ = e =
|Promedio de los dltimos 30 afios

!

Il

Fuente: IDEAM
Tabla de datos

< ~»  Validation by IDEAM
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la localida
HR ]
Ministerio de Agricultura y
Desarrollo Rural Lnf
‘ - - »
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grandes NRFE 9w
| * 0 #-0 )
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+.!" Meso-escala
Uiy ) ,
‘ Informacion
Sectoria
Micro-escala
¥ . Informacion
- de Cultivos

Development for Universidad del Cauca
Macro-escala _
“"Y_” macion MARD by " SEA - Grupo de Estudios Ambientales.

climatica GIT - Grupo de Ingenieria Telematica
Carrera 2 # 1A-25 - Popayan (Cauca).
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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

Netherlands Space Office - G4AW Information workshop

Bogota, Colombia (May 21, 2014)




Yield forecast

NN ¥
¥ ) }
% |3 »
IEEE

Actual Biomass Production

'otal Actual Biomass Production

Actual Bio:

{kg / hectare|

e ‘
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Yield forecast
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Weather information 9 CanalClima
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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
devices

/ ICT in
| Farming Cycle

ICT-enabled networking

®
®
®
®

©

% Crop Cultivation Input
Packaging and Harvesting management

Online commerce tools
(eCommerce/mCommerce)

® ®® ® O O

Crop growth
monitoring

Water management
and fertilisation

Transportation

©)

Pest management

e ©

Advice, warnings

Irrigation advice

®

GPS, meteo
® e

Yield forecasts
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Mobile/ICT applications

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

Better access to
information

Better access to
extension services

Better market links
and distribution
networks

Better access to
finance

Market information

Extension services

Direct links between

buyers

Better recording.
accounting, and
_ traceability

Credit

Payment methods

Development

>

— >

farmers. suppliers. and —>

g

—>

Higher prices, produce
in greater demand

Better disaster and nisk
management

Higher-yield production

More accurate
assessments of pasture
health

Less exploitation by
middlemen

More efficient
distribution chains

Increased efficiency and
predictability
Reduced administrative

costs
Reduced fraud

Higher yields. more
diverse production,
fewer losses

Higher incomes for
small farmers

Lower transaction.
logistical. and
distribution costs for
input suppliers

Improved traceability
and quality standards for
buyers

New opportunities for
financial institutions
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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

%
Good
Advice|

e

Advisory

Insurance/finance




Smart ICT ) Simple

infrastructure advices

In situ data collection

E -
! Can Tt Dissemination

Block delineation Meteo

by farmers data G

Data processing (NL) Website with
— — g map server
Calibration and validation Basis EO &
data processing Irrigation |
et o
G Crop water —> Meteorological
consumption : data processing
o — —s
Irrigation Sophisticated
forecasts data processing SMS
A Gateway SMSto
Earth observation data
& 2
s et
FengYun DMC
aQ @
- b S
MODIS MSG
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Monitoring
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Why also satellite data?

* Objective, 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
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Sentinel-1 (Europe, 2014)
No cost
Looking through clouds, day & night

e S



Sentinel-2 (Europe, 2015)

No cost, multispectral:

agricultural purposes,
crop monitoring

2014 V&Shop‘ -
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High resolution
satellites

Worldview-2




resolution

j Oplfical Images : 50 cm
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