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Satellite based information services and
smallholders

Netherlands Space Office (NSO)

Workshop Pretoria June 18 , 2014
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South Africa

Effects of climate change on
Food & Water security



http://www.ipsnews.be/artikel/boeren-sahel-planten-steeds-meer-bomen-op-hun-land
https://livestockinsurance.files.wordpress.com/2014/05/livestock-pic-2.jpg

Why using satellite data (Geodata)?

1.

Objective, consistent, cross border
(local) monitoring infrastructure is lacking or to little

25+ years time series (geostationary from satellites as
Landsat(series) available

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



& 2 Sentmel 2 (Europe, 2015)
. * No cost, Multispectral:
- Agricultural purposes, crop
o monitoring
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175 kg/ha
—

0 mm * 0kgha

Example

Raw satellite data (left), derived daily evapotranspiration (middle) and
biomass production (right).



Possible services

N =

NOoO O~ ONMDPE

Crop calendars
Weather information

Mapping

Monitoring (e.g. vegetation growth)
Irrigation / nutrient supply advices
Insurance (crop and livestock
Early warning (drought, floods)

Stand alone
Integrated in value chain services
Complementary to micro-insurance




-

3 different sectors for Geodata application

1. Mapping (GIS)
2. Farm/Crop management (Crop calendar)

3. Riskmanagement (index based weather insurance and
early warning)

Challenge smallholder/foodproducer:

bridging the last mile



Information chain — services
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Value chain (business model)

« from information to services; adding value for a decision
supporting information system

The Value Chain

SUPPLIERS |

Input Payments Inputs !

, BUSINESS |
Product Price Products ,
CUSTOMERS ’

Monetary Flows

SMO|4 UOI}INPO.d




Index based weather insut&nce

Acceptance
& Pricing

Data, design
& monitoring

BROKER

[ FARMERS ]

Figure 8 1- Scheme of the index insurance service chain.
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An overview of the services
* Mapping (land mapping)

 Farm management practice

 Riskmanagement



Land cover maps

Kalimantan
Land cover

map (radar)
(SarVision)
I Lovdand forest

Riverine forest

Swamp fores!

Mangrove forest

Nipah mangrove forest
Peat swamp forest (pole)
Peat swamp/riverine shrub
Fores! mosaics/degraded
High shrub

Medium shrub

Ferns / grass

Grassland

Cropland (upland)
Cropland (irrigated)
Piantations (oll paim)
Tree cover, burnt

Water bodlies

Layover /Shadow

No strip coverage
Mountain forest




Farm management C”%p calendar

Land cover maps Crop calendar
Soil maps

Index based

Information systems M icro i nsurance
including DSS/MISS/GIS etc

ICT-enabled learning
and knowledge exchange

Modelling solutions

Sensory and proximity
devices

ICT in

ICT-enabled networking
solutions

Online commerce tools
(eCommerce/mCommerce)

®
®
®
®
®
®
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Farm management C”%p calendar

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

Crop growth
monitoring

Water management
and fertilisation

Advice, warnings
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Farm management C%p calendar

Land cover maps

Soil maps
®® | 9@

Calendar
dafinition

Information systems
including DSS/MISS/GIS etc

ICT-enabled learning
and knowledge exchange

Land selection

Modelling solutions

Sensory and proximity

devices preparation

and sowing

Index based
Micro insurance

Land cover maps
Soil maps

ICT-enabled networking
solutions

Crop Cultivation
and Harvesting

i Input
Packaging management
Online commerce tools

(eCommerce/mCommerce)

®
®
®
®
®

®

Water management
and fertilisation

Transportation

®

@

GPS, meteo

Yield forecasts

e O

Advice, warnings

Crop growth
monitoring

Irrigation advice




Farm management Crop growth mo

nitoring
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Farm mana
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Farm mana
Sugar beet at 25m resolution every "
: P T Radar

24 days

16/05/2012 analysis

: Bare soil
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Farm mana
Sugar beet at 25m resolution every

24 days Radar

09/06/2012 . analysis
Bare soil
Increment

SarVision
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Farm mana
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General Block overview Advice

Pivot_Maize2 m — 4 "\\
ane : [ The crop has no

water stress when
the soil moistureis
above the critical

Weather forecast v » 9 @ J J ‘ /-"f..' level and below the
0.0 M 0.0 M 0.0 M 0.0 MM 0.0 M ,/ . .
1\ field capacity
J / \,“-- P
. \/\/\ //’/ ; \
\ | ) |
— When the soil
< y— i
T~ moisture drops
below the critical
line, irrigation is
: advised
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Yield forecast

Actual Bio
{kg | hectare|

Actual Bi . .":9
{kg J hect.

X
»
4
¥

GSM: Actual Biomass .ro uction




Yield forecast




Yield forecast

Rice yield monitoring example using remote sensing




Risk mana

« Many pilot projects

« Examples: p

Kilimo Salama rgksmhﬁism_nﬁnup-smu;n
Planet Guarantee (EARS FESA project)

North of Kenya ILRI
and others

* TeChnica”y feasible Weather Index-based Insurance

in Agricultural Development

* Increased mobile use = reach farmers . ...ia cuide

- Time for Up-scaling (W pogares JuraD
http://www.ifad.org/ruralfinance/pub/WII_tech_guide.pdf



Malawi:
Maize index

Insurance
(EARS)




Risk management

Hazard & Risk Analysis

Sinavan 18, e VU AR vss

Vulnerability Index  Vulnerability Index  Vulnerability Index Drought

Distance Population density Precipitation Risk Map
to river A FutureWater



Do birhsnsn

Fig: Flood hazard maps corresponding to

various flood discharge and levels




Potential use of spatiaig’data in South Africa

AGIS

www.agls.agric.za

Downloaded via
GEONETCast

VGT4Africa Z Z
Agro-Climate Umlindi

Web Newsletter

Image Processing

The National Agrometeorologlical
Committee (NAC) issues monthly
National Agrometeorologlcal advisories on the seasonal outlook

and weather forecast for crop growth
Committee meeﬂng - every suitability and rangeland production.

3 months

Archive Data > Da_ta =

e NDVI Dissemination
- Difference Maps £ 3
- SDVI gl ®* Maps and Reports
- vl
« Cumulative Products

« VPI

*« DMP

* NDWI

Crop Estimates
Committee

e Grids/Images

Ad hoc Drought Information
to DoA or Farmers

National Department
of Agriculture
Provincial Departments
of Agriculture

Crop Modeling
and Crop Yield Grazing Capacity Climate Change
Estimation

Fire Risk Drought
Burn Scar Mapping Monitoring

Smallholder ? Bridging the last mile
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Smart ICT infrastructure

In situ data collection

1 =
— ( g o) =D g

Block delineation Meteo
by farmers data

!

Calibration and validation

a Crop water >
consumption
-

Irrigation
forecasts

Data processing (NL)

Basis EO
data processing
Meteorological
data processing
Saphisticated
data processing

Earth observation data

@ @

FengYun DMC
LN @
MODIS MSG

oL el

SMS
Gateway

Dissemination

L=

Websit.é with
map server

&
Irrigation
forecast tool

SMS to
farmers cell
phone

Challenge: bridging the last mile




Depth of Reach (% of total targeted, log scale)
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Partnership ecosystem

Producing parties

Intermediary parties Government

Large scale Agri ICT (geo) Institutes &
i services : ;
Contract farming Employment UFI{’IslzlerIty
agencies (R&D)
Contractors
Agaregator Extension
g,;gart?es services
C i Agric .advisors &
ooperatives : .
Smallholders Agri services
farming Education &
information
Networker
parties
relevant
agencies

Agri- industry

( 3\

Food industry

Inputs
industry

Insurance &
Finance

Telecom

/Satcom

+ a0 sectors




K Agricultural Research Council
« Agricultural Geo Info System

Potential partners

Institute

- DAFF )
*DTI
*SANSA « National & Provincial Govts
» Universities: Stellenbosch,
KZN, Pretoria
» Geo Terra Instiitute
*CSIR
o J
Knowledge
S Govt Depts
Institutions
’|‘v lll‘
| — |
x ) |
—y— |
4 Local j
. NGOs /
Enterprises )
« ABSA Agribusiness
*Nedbank Agribusiness JNDP
-DBSA \, JSAID
-Vodacorr_l, MTN, Cell C . // * Nepad Business Foundation
*SPAR, Pick n Pay, Syngenta \\ // « Technoserve
* RSA Marketing Agents . = «FSG UKZN, Siyavuna, Nova
= Gran SA, AgriSA, Agric Bus ' '
Chamber




on Water and
Climate Services

“Jomt effort of 45 Dutch prlvate companies, knowledge
institutes to create added value within the Information
Chain, from satellite to end-user, as a key towards affordable
food security and water safety”

‘ '“r).-'g*d Net erlands Space @fﬂc {‘vkﬂ s

by
Ve ?".-« A‘



More info: www.spaceoffice.nl/g4aw



http://www.spaceoffice.nl/g4aw

15t Group session

Questions for session in groups

1.Do you recognize the results of the Quick Scan and what are
your comments?

2.Which topics can be determined for Geodata use in South
Africa to bridge the last mile?

3.What are the biggest challenges?

4.What are major threats?



World cafe

what’s in it for me and you
matching/partnering/service within G4AW
-target smallholder- bridging the last mile

Table 1 Mr Piada Landmapping
Quality of data;soil feasibility-yield prediction

Table 2 Mr. Angels Farm/Crop management
Irrigation-Water

Table 3 Mr Adri Risk management
Weather insurance/early warning



