@7 ICARDA

Science for resilient livelihoods in dry areas

EOS Big Data in Agriculture

ICARDA Geoinformatics

~\ S &"‘ "7‘
e Atlas BN
,giaxon Iﬁ;‘v ey

T R

31 Oct, 2018, Cairo Egypt

o NI
¢ iEFamazon @ @ LéJ Platform for @WORLDBANKGROUP

NP webservices
=) ety esri SF Foban s cGIARCSI )

GEOAGROOX @ Go g|e Earth Engme CGIAR in Agriculture InRL LJﬂ
icarda.org cgiar.org

International Center for Agricultural Research in the Dry Areas A CGIAR Research Center CGIAR




ICARDA at a Glance

ICARDA is a Decentralized R4D International Institute on Dryland
Agriculture combining Component Research and Systems Research

' Regional/Country Office

% Non-tropical dry areas
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Inclusive Agricultural Development in Dry Areas

Increased agro-ecosystem productivity while safe guarding the
environmental flows and ecosystem services with focus on resilient
intensification of drylands agri-food systems

-multi dimensions

- in a inch of land and a bunch of crop ;"""
knowledge based prioritization for better interventions

COP00

- food and nutritional security

Ecological intensification
Input Use Efficiency

Bridging Yield Gaps Pulses - resilience and risk reduction

are the . -
Conservation Ag Practices Pulse - agrO-e.cosystem's-usta'|nab|||ty
Carbon Sequestration of the - adaption and mitigation

Planet - citizen science and collective actions

Land Degradation Neutrality

Technological Scaling - trade, social security and stability



: 5 SRPs +

Genetic Resources: Mining crop diversity to develop germplasin tant

to heat, drought, cold, disease, higher nutrients; International public goods (0peReasess)

Adaption to Climate Change: Conventional and molecutrc-l-s

breeding to develop climate-smart crops and livestock

BIgiyata

BUiIding resilience: Integrated crop-livestock farming systefns to address

economic, social, and environmental conditions SCEJJ]fJg
‘!’ . . .« . CapDev
‘.’ Pr0m0t|ng value Chalns, pOIlClES: Agriculture af aggcﬁrFFQf

generating business for many poor smallholder households

@ Enhancing water, land productivity: Raian
=== agro-pastoral farming; Reversal of environmental degradation; Enhance intensificati

SRPs-strategic research priorities + -cross cutting themes




GeoAgro Priorities in New Strategy

Big Data and ICT Platform for ICARDA Research and CGIAR Initiatives
(especially DryArc)”
Advanced level geospatial data analytics and tools for integrated system
research

Earth observation based digital augmentation for sustainable intensification
of rice fallows and developed rice fallow information systems

Quantification of yield gaps, water productivity, and land potential for better
targeting developmental interventions

Build geospatial research data repository and contribute to Center- and CGIAR-level IPGs
and open access initiatives (build up on ongoing efforts).

Continue to enhance Geotagging facility and provide support to program and units for
“Geolocalizing” ICARDA’s research and outreach activities to build gold mine database to
imprave science quality and integrated research.
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Meta-Matrix of EOS Application in Agro-ecosystems

Example of One Sensor in each Platform/Scale

Platforms
Mode Hyperspectral | Multispectral Optical LiDAR Optical LiDAR SAR
" Sensor ASD FieldSpec MxCamera | APs/UAVs Lidar WorldView-2 Landsat MODIS ICESat* PALSAR
© é Spectral 350-2500nm 4 bands 3-4 bands 1264nm 8 bands 7 bands 7/36 bands* 1264 & 532nm L band
§ § Spatial resolution 0.1-1.5m 0.1-0.2m 1I-m 20 - 80cm 0.46m Pan; 15m Pan;  250m, 500m, 70m 10m, 20m,
2 E 1.84m MS 30m MS 1000m MS 100m
-g Swath 1-4m 2-10m == 1-2km 16.4km 185km 2330km 35-250km
Revisit -- - 3-year - 1.1 days 16 days 1 day 91 days 46 days
B Plant biomass X X x X X x
% Plant height x x
= LAI, fPAR, LST X X X X
@  (NDVI, EVI, LSWI X X X x
Erosion, Salinity x x X X
s Soil moisture X x X X Leaf Area Index x
§ Chlolophyll ~ . x X 9 NDVI
§ Nitrogen X X X X
@ |Phosphorous x x x 1.cafl Pigments
Plant water X x X X
o
" " "
a X X X X
land cover/use b% X b% x b% X X
phenology X X X X X
Irrigation X X X X X X X
= DEM x X x x x x
E Derivatives X x X x x
Tier 1 AQIs X X X X X X
Tier 2 action sites X X X X
Tier 3 AEZs X X X X
Tier 4 Target X x x




Top-down and bottom-up

Scaling Trade‘o n/ OffS Farmscapes to Landscapes

Varieties/

MODIS
SPOT Veg.

£ o ot

£ Big-Data Analytics &3

5 Citizen Science 3=

<ag, Precision Decisions g
z ot

Vegetation Dynamics
Pest and Diseases Risk

: WV series
R i>a® RapidEye/BB
Agro-ecosystems =2y Cartosat
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@=) WVs/DG/UAVs



Integrated Agroecosystems combining Component Research & Systems Research
A multi-scale and multi-criteria R4D
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Active Agricultural Production Systems
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Agricultural Livelihood Systems °

B irrigated Systems ——— |
. [ Rainfed Systems | Surface water — s s
Agro-pastoral Systems | .ound water .
A | | ~Minor irrigation (tanks)
Kilometers | -Supplemental
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Frequent deviation from
long-term averages

T 3
LN %
N

K§

*” ¢ Climate variability and extreme events
* Dominance of mono-cropping / few commodity focus
e Depleted soil organic carbon
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Impact of cropping pattern on yield compounding
Quantification of»-QIVateg,.Rreggg;iyity and«YaeJd Gaps-@.;m{ult_iple—scales
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Integrated Agroecosystems

Blockchain for ecological intensification

Incentivizing best agricultural practices
Crop & rowth through blockchain based

1

2. Yield & Rotation WATER/CARBON CREDITS associated
: - : with improved agroecosystem health by
3. Water productivity Financial inclusion adoption of the water saving agri-food
4

Better livelihoods systems (integrated agroecosystems)

Incentives

3 days revisit

30m 1
Right crop at right place and time Open source
10m

Resilient cropping systems 1.0m Agreements

Pixel/Farm/Parcel g . . . .
A single entity for each & etter integration of crops, livestock, fish, trees & people O 3 m-

every developmental
entry point

S.stem of. s.usta.mab!e intensification <Biggest drivers
compound intensification in cereal based systems
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Al Big
ML Data

»

deep learning

> machine Iearning

predictive analytics

translation
classification & clustering ; natural language

processing (NLP)

information extraction

Demand driven

contexts . . -
Sustainable options Inclusive
options }
ARTIFICIAL location expert systems
INTELLIGENCE — t 0|0gy
) ypP planning, scheduling &
o optimization
robotics

image recognition

_ - > vision
machine vision




Big-data, Machine Learning and Al algorithms
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Digital Augmentation for Accelerating System Intensification

Location Specific Interventions
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EOS in Precision Analytics

N -

Y Prmcnine Faveas
- @ 3 gecagro onima ot o 2 D8 L0 \ |
T Asor T Azebrans Wi O0l B As Ao B Mm-Uelune SO Qe - U A B > B> 0w v Do

g [ICARDA

Yoer B b Sees D e o Tt U ey
x-z.-_];w, won B8 e 5 oon B woee B 0w
Lrie | R ABGET . . N\ < < -
p e

a3
iy

Automated workflow for operational
mapping, monitoring and farm advisory
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Google Earth Engine

Y [UE] Docs Assets

B NDVI Time Series - 17
Il NDVI Time Series (Iraq 2) 18
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// Load the vector/shapefile data, "geometry" is the column name of KML data 2 A
var fusionID = "ft:148w@BHmME]j2P2225vacSaxPmF8bCVSSByWSPBhuox™; SR — NDVI  — fitted e
var MENA = ee.FeatureCollection(fusionID, “"geometry"); AET 0.60
// Add ROI shapefile as a layer to the Map 0.45
Map.addLayer(MENA, {}, "MENA Countries"); YIELD § )
Map.centerObject(MENA, 4); CROP TYPES § o
var GRAYMAP = [{stylers: [{saturation: -100 }]}, o
{elementType:"labels”, stylers:[{lightness: 20 } ]}, 0.00
{featureType:"road", elementType:"geometry"”, stylers:[{visibility:"simplified"}]}, ' 2005 2010 2015
{featureType:“road"”, elementType:"labels"”, stylers:[{visibility:"off"}]}, \s Image (labeled by system:time_start)
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=/ Large Format HR Computing Servers 24 Geoinformatics Spatial Solutions X -+
printing and scanning a -
_ 8 Cores CPU | - AT - .
> ZXCP;(ZICZ;::Y::)I " O 32GBRAM & C @ Notsecure | geoagro.icarda.org/en/default/index/pe.. o Q % @ 9 :
O Linux [pramm——] Win 2012
@ @ GeoAg2 5 Apps Bookmarks [ Autobiography of a @& Landsat Explorer @ [N &j Crop mapping with »
g i
O QNAP L
‘ Servers ﬂlz Cores CPU
AgUAV ' (160 TB) S R 48 GB RAM
[HperSpectral S \Vin 2012 Sckance fee resilient livelivaods in dry
e Optiola:TIR] Linux (250TB) GeoAg3
v Field Equipment = Data Storage ‘ﬁ Geoinformatics Solutions for Integrated Agro-ecosystems Research
= Processing 110 124 CPU
‘ * Web Services 80 224 GB RAM et )
GEOAGRO $ s o) | e

§ _[Hyperspectral, HH2, SE-
3500, NDVI Camera, Green
Seeker, GPS Cameras, HH

€« C M [ geoagro.icarda.org GPSUs, Field Data Kits, etc] . | ,
i** Apps (O] Bookmarks < '?. M & TurboTax® TaxPre...
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; LIJ‘ ICA R DA IO Data Portals Map Server

Science for Better vebhoods in Dry Areas GU®2017

Centralized Storage & Access

4 Geoinformatics Spatial Sc x { &4 Geoinformatics Unit

Chandrashekhar Biradar, PhD E n rl CO a n d IVI E L
e GeOC and GRS

ecinformatics Unit

Terminal Devices Geospatial Data Gateways

Google Earth Engine

Layal Atassi Khaled Al-Shamaa

geoagro.icarda.org
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About Datase

GiSLsbManager Resesrch Dataoase Manager and Senfor Anziysist

Fabian Low Surajit Ghosh

s About Datasets Visualization Research Services Outreach FAQ My Account

Spatial Scientist

News GIS Data GIS Data Programs Central Asia Tools & Apps

Geo-Publications RS Data RS Data BIGM Modis Methods & Models

Facilities Climatic Data ClimaticData 8 jwim Landsat Techs & Tips Raj Kumar Singh Jalal Eddin Omary
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Md. Golam Mahboob, PhD

Resezrch Scientist- Land Resource Mapping

I . AR
T s e o ool Crop Modelling

HSAD

SARD-SC
CANA




Production follows functions
Building functional feedback system through
integration of crops, trees and animals

THénkYOu

avoid the unmanageable and
manage the unavoidable

-IPCC Confronting Climate Change:



