Building resilient agroecosystems for sustainable future

Delivery FAIR Impact in agricultural
and Food Security

C. Biradar and E. Bonaiuti
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Geospatial Opportunities in Inclusive AgréEdsysterﬁs



Sustainable Food and Future €C20608

Increased land, water and system productivity while safe guarding
the environmental flows and ecosystem services
- more crop per m -water focus
-in a inch of land and a bunch of crop

-multi dimensions
-integrated systems

Knowledge based prioritization (space & time) for better strategy
for investment, intervention, implementation and impact

Ecological intensification
Target specific interventions
Bridging the gaps

Inputs use efficiency
Agricultural policy

Halt degradation
Technology scaling

- food and nutritional security

- resilience and risk reduction

- agro-ecosystem sustainability

- adaption and mitigation

- citizen science and collective actions
- trade, social security and stability
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The list is provided by AGROVOC Web Service. You can add new subjects by typing or copy & paste them frem another source, if comma separated. All
new, non-AGROVOC subjects are coloured in green: please ensure these are coherent with the knowledge reported.



BigData: a Priority at Institutional Level
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Taking Research to Scale — Partnerships for Impact

SRP1. SRP2. SRP3. SRP4. SRP5:

Preserve and Improved and Develop integrated Support the estab- Support

protect agricultural resilient crops for drylands farming lishment of func- sustainable use
biodiversity in greater food security systems for tional value chains and management
drylands in order to in face of climate improved and and viable off-farm of water and

meet future climate change and market resilient livelihoods. activities for diver- land resources in

and market related
challenges.

volatilities.

Climate Change
Adaptation and
Mitigation

Gender Equity and
Youth

sified incomes and
improved livelihoods
in drylands.

drylands.

Big Data and ICT




Interoperability Network: Sustainability through Partners
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Interoperability of Data for Better Decisions

Al-ML-BigData @ genetics, chemistry, weather, agronomies, trade...
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Big-data, Machine Learning and Al algorithms
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Big-data, Machine Learning and Al algorithms

ulti-mode classification algorithms
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Module-1

Shapefile
all fields_fergana
shp

VNS
amazon

webservices

1xUEMErid?
asBhapefile

Module-2

L]

Module-3

Front-end

InputBori@xisting
database

A 4

Saveilatmosphericallyil
correctedimagesifilet ol
folder

“basename_DOY.tif”

Save?INDV ileztoold er

“basename_DOY_ndvi.tif”

Output
| Saveloannual”Holders

Front@]
end

What do we assess?

Crop type mapping
e.g. Wheat,

Crop yield
estimation

Water demand and
water use efficiency

Front-en
system

Archives and
end-of-year

Within-season
monitoring

At which temporal and spatial scales?

Temporal

Mode 1:

Mode 2:

Web-mappingf
servicelRhostedR
ortreferenced)

Land use intensity
Yield gaps
Land degradation

Early crop acreage
estimation

Early water demand
estimation

Crop types, sequence, health and productivity

___i___

SaveFfinalEsviforf
interpolate dNDV

Spatial

Pixel-level

Mode 2:
Object-level

SavefinalZsvzforld
classification

“fergana_NDVI_ts_int
erpolated_YYYY.csv”

“fergana_croptype_YY
Y.esv”

annual
el

Dodtablefoin U pdate?

I8 hapefilevithe)

1

i ]
arin v
J al.lli
Empty TSVEWithE
Image® T || GEOTIFRZ o ffield "="::"'=?W
recentyear /
download - |
Re Pooledtiatas et
£5 andRFamodels
£3 essonafanis
2% annual)
& - |
— o o o o o e o e em o e R S T B — e o mmh o mm mm fm mm e mm mm e Emh o o
v . ii E
) ®
Reliabsity 28
| &
3
Atmospheric?l v
correction .
g
! g ComputeMINZ
/ ] L | endmAxmovE | Updateolumnsavce
5 > jation®/-
o referenceliarl deviation®/-)
= eachigrid
a i i
- <5} 2 B8 | pta prje) Prn(=) Coun A
] v e |
— Save?l RED@NdE Readwor Final|Land
o NIRanddor if filestl i i DoRO-da
tmp folder, fromitmp Zona Addizolurmiiot ntapoltion
namestofHiles P folder@on statistics exstingltsy addolumns.
*DOY_RED.tif NDVIZ
“DOY_NIR tif calculation
T y
Update®olumns®
Do . ISV
classification L (classification 3
probabilities)

“historic_vei_db_YYY
Neur

y y
Save@updated
historic#lata? Save I in al@svif o r/Cl
baseforV/Ciastl
CSVBrRDbject?

“fergana_vci_YYYY.csv




Monitoring, Evaluation and Learning (MEL) Platform — Case 1

MEL is an online platform for integrated management, monitoring, and reporting of projects, from planning
to budgeting, risks assessment, knowledge sharing. https://mel.cgiar.org
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https://mel.cgiar.org
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The list is provided by AGROVOC Web Service. You can add new subjects by typing or copy & paste them from another source, if comma separated. All
new, NnonN-AGROVOC subjects are coloured in green: please ensure these are coherent with the knowledge reported.
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Geo-Informatics Option by Context (GEOC) — Case 2

LOGIN TO YOUR ACCOUNT

The Global Geo-informatics Context and Options (GeCO) is a
new web-based GIS tool that enables its users to define,
monitor, assess and co-create knowledge and learning on
relevant Sustainable Land Management (SLM) options that
match the social-ecological context at global, regional and
national scales.

The GeOC tool aims to support the implementation of SLM
practices by the local international communities by providing

Administrative Unit

Country: Tunisia
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Bridging the Gaps @ multiple-scales — Case 3
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Quantification of Farming Systems @ multiple-scales
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EOS based, target specific,

Platform for Inclusive Agroecosystems Spen Souree pradision

decisions at farm scales
Location Specific Interventions
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Citizen Science, Field Data Collection and Feedback

In Beta Testing

» Citizen Science

* Crop Type

« Crop Suitability

* Yield Forecasting
* Pest Risk

* Real-time Advisory

*Field Data
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Open Data Kits (ODK)

2. Upload survey template

to the ODK cloud server “
1. Design the survey o 3. Download survey
template in the office ‘, template to mobile device

ODK
Cloud Server

6. Download and 4. Undertake survey data

analyse the data sets 5. Send completed survey collectionin the field
data to the ODK cloud server
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Delivery FAIR Impact in agricultural and Food Security

In recent years research and development organizations have

HICARDA aligned with donors and own frameworks for accountability. Such
g . frameworks have embedded indicators to ensure the measurement
of impacts. However, the availability of impact information on
different repositories has not been informed by FAIR principles.
Learning from available information is becoming more challenging,
while knowledge of existing data is in the hands of few individuals in
each Organization. Machine learning and artificial intelligence
initiatives are trying to address such gaps and limitations. In the last
five years, The International Center for Agricultural Research in the
Dry Areas (ICARDA) has worked to interoperate internally available
resources under the umbrella of the BIGDATA and ICT context,
e meL e which is defined in its 2017-2026 strategy. As main pillar, the process
o c has involved the analysis of existing metadata elements both as
direct and indirect sources. The identified schemas and lists have

View/Open allowed the team to design internal interoperable protocols in order
Author to share information among different departments and units. The
Biradar, Chandrashekhar .process. to. ensure flndﬂ.llilllty and accessibility of historical
0000-0002-9532-9452 |n1c.)rmat|0n is hard to achieve when re.sources are.allocated to
0000-0002-4010-4141 de!lvgr new products rather than culranng al:ld adding value to
existing data. Nevertheless, ICARDA is committed to ensure that

In an inch of land and bunch of crop

ORCID

ORCID historical informaticn in its mandated regions and agro-ecological
zones Is re-used to ensure better modeling, projecting and targeting

Metadata of interventions related to agriculture and food security. One

immediate solution would be to rely on Geo-informatics science and
Monitoring, Evaluation and Learning (MEL) system, which may
enable the gathering and processing of historical data to inform
decision makers on targeted investments. This approach goes
beyond basic productivity Iindicators, while embedding dynamic
metrics in the areas of socio-economics and environment. Alignment
with the SDG process along with defined indicators will ensure the
delivery of FAIR impacts.

Show full item record

Open access

URI
http://hdl.handle.net/20.500.11766/8122

Collections
ICARDA [2468]

Partners
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Thank You

c.biradar@cgiar.org
e.bonaiuti@cgiar.org

http://hdl.handle.net/20.500.11766/8122
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