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ICARDA is an international and decentralized R4D institute for Dryland Agriculture combining

component and systems research in collaboration with NARS
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Sustainable Agro-eco-socio Systems for Egypt

Manage
salinity

Improve Land and Water
Productivity

All + Circularity
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1. Bio-technical Innovations are on their way
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2. Big data and technologies for Smart Farming Systems
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Level 1: Observation and trend analysis with low data on the ground
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= Crop statusindices, crop management

= Resolve spectral signal at crop parcel level

= Add consistent, all-weather SAR sigriatures

= Derive crop area & yield (variability) estimators

Geoinformatics for Agricultural Monitoring
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Level 2: Quantification of key indicators for decision making

International Agencies Governments

3b

e 3 million haz ke

a 4 i ! Y Agro-ecosystems py
__.,,j:f::_"(__ ﬁ‘_.i / B rigated systems R/l
- el 1 Rainfed systems
o9 ! Agro-pastroral systems
S dainr d v DA LG G

Advisors

e
2

Multi-scale knowledge on climate variability (spatial and temporal), soil fertility,
water availability and quality and crop responses (yield, water productivity,
soil carbon, pests-diseases...)



Outscaling proven technologies
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SEBAL algorithm applied on
satellite remote sensing
products of MODIS

In-season decision making

Monthly Actual Evapotranspiration in an irrigation scheme of Punjab province of Pakistan
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Technologies are mature but need data

Farm Typologies
B A W Thousands of research and outreach data points
in each season across the agro-ecosystems

1 Wheat Yield 2015 [tha)

Q i Enormous power of cloud computing, open access,
_201-300 ° . .
.% algorithms and analytics to process data on time
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Smart phone enabled apps and cloud web-GIS for decision
making at point, farm and administrative units
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Level 3: Farming Systems Assessment and Design

What do we integrate? At which temporal and spatial scales?

A:
Crop types, rotation and

health mapping Mode 1: « | Land use intensity

Archives and  [EER{ECECIY
B: end-of-year * land degradation

Crop Yield estimation and

Temporal Spatial

Mode 1:
Pixel-level

: Early crop acreage
forecasting Mode 2: estimation

Crop stress

. Within-season
C. . ) *  Early water demand
momtormg estimation

Early estimation of

Mode 2:
Object-level

Systems analytics and
resource use tradeoffs food production
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From research-to-service provision
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Geoinformatics Solutions for Integrated Agro-ecosystems Research

Home About Datasets Visualization Services Outreach FAQ My Account

Research EU-IFAD Wheat-Legume Cropping Systems Project

i ol Mapping and Monitoring of the Cereal-Legume Cropping Systems in the Marchouch,

Morocco .
Digital Agriculture http://geoagro.icarda.orqg
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Description

LULC map dervived from IKONOS 4m
and Pan 1m spatal resolution with multi spectral four
bands (Blue, Green, Red and Near Infra-Red)

Ag-Water Productivity

Crop Modelling
Land Degradation

Watershed

Climate Change

Cropping Systems
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Technologies cannot deliver without a sound agro-ecology
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3. Smart Farming requires a strong paradigm shift

1. Diversity for resilience (rotations/intercropping; mix farming...)

2. Nature-based solutions, technology and circularity for ecosystems
services (including water productivity and trade-off management)

3. Multi-criteria assessment and policy analysis to support systemic
innovation in agri-food systems

4. Smart knowledge (data, models, ICT) for adaptation to

e variability (rainfall, soils, farms...)
* changes (climate, markets, demography...)
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Multi-scale and Multicriteria Scenario Analysis to support Research and
Development Investments in the Drylands 3 e

l Interface for the Drylands

Public Sector

Private sector

NARS, ARIS, Univ.
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Research
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in R4D

Framework and models for integrated modelling and 4+
assessment of agrifood systems in the drylands
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4. The Way Forward

* Basic resilience and performance provided by
integrated farming systems - Smart combination of
Bio-technical Innovations and enabling environment
(policies, supply chains)

| * Efficiency and De-risking provided by ICT Based
services, planning and foresight = Sustainable agri-
food systems ¥ ICARDA | .

 Smart Farming Systems have a high potential in Egypt ¥

* Collective intelligence and coordinated R4D is
required
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