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Role of Geospatial Science,
Technology and Applications
(GeSTA) in Dryland Systems
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Earth Observation Systems for Agro-Ecosystem Research  Medium resolution (5 - 30 m)

Satellite Multispectral resolution (m) B, s Swath width (km)

VNIR (Visible Near Infrared) VIR (4)

ACTIVE SATELLITE SENSORS AND CHARACTERSTICQE‘_

TIR (Thermal Infrared; TIR (5)

i

RIR

IRMSS 2.7) P- 27

N|ier|ssm X 22 G.R, IR
De|mos 1 G.R, IR
BILSATl 26 (12) R B G, IR P
ALSAT 1 G,R, IR

EO-VALI-MS 30 B(Z) G.R, IR (3), SW(2), P 37

ASTER (15m) 15, 30, 90 G, R, IR (2) SW(E), TIR (4) 60

SPOT-4 20 (10) G, R, IR, SW, P

G, R, IR, IR 75

G, R, IR 60

Satellite Resolution

Swath (km)

Sensors ‘Spatial (m)* Temporal (days) Spectral (Bands) Landsat 5/TM 30, 120 B, G,R, IR, SW, SW, TIR 185

IKONOS 3.2(0.82) 14 B.G,R, IR, P 113

Low or Medium
resolution

PLEIADES-1B 3(0.5) 1 B.G,R, IR, P 20

WorldView-1 (0.4) 12 P 176

“~<.Radar Satellites

*=Resolution in parenthesis is panchromatic
+=Bands: B-Blue, G-Green, R-Red, IR-Infra Red, C-Coastal blue, Y-Yellow, SW-Shortwave Infrared, M-Mid infrared, P-Panchromatic, H-Horizonal, V-vertcial
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Sustainable Agro-Ecosystems

Pastoral Agroastoral Rainfed Tree-based Irrigated

Increased land, water and system productivity while safe guarding
the environmental flows and ecosystem services

- more crop per drop -water focus

-in a inch of land and a bunch of crop -mvitidimensions
-integrated systems

Knowledge based prioritization (space & time) for building better
strategy for food and nutritional security and resilience

Genetic Gains
Eco-Crop Zoning

Input Use Efficiency
Bridging Yield Gaps
Conservation Practices
Carbon Sequestration
Land Degradation

'Eechnology Scaling Q, ICARDA

- food and environmental security

- resilience and risk reduction

- adaption and mitigation

- citizen science and collective actions
- trade, social security and stability
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Agricultural Intensification and Crop Diversification
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Mapping and monitoring of agro-ecosystems

1
2
3
4

U

. Crop types (e.g., major crops, extent, changes)
. Crop associations (e.g., mixed and integrated crops)
. Cropping intensity (e.g. number crops, sequence)

. Crop suitability/crop ecozones (e.g., Lentils in rice-

fallows; nativity)

. Crop yield (e.g., biomass, yield gaps, potetnail, CO, seq.)
. Water productivity (e.g., water use efficiency, wpm, gaps)

. Land degradation (e.g., soil salinity, abandonment)

#ICARDA



Mapping and Monitoring Major ALS
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Image Based, Open Source

Dlgltal AgriCUIture Platform Precision Decision at Farm scales
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Agricultural Intensification & Crop Diversification
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Agricultural Intensification & Crop Diversification

Suitable Areas for
intensification of
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Crop types, sequence and productivity

Mapping crop types, sequence and water use
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Crop type mapping

Crop mapping based on decision fusion, i.e., combination
of different classifier algorithms

Input data

1. Several crop maps based on different classifier
"""""""" i ] | algorithms and randomly selected feature sets
' are created

L2 Maps are combined by weighting each input map
= 5 = i according to (i) global accuracy assessment (=

' reliability check) and local (i.e., pixel or object
level ) estimation of a-posteriori classification

Random feature
selection
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Low, et al. 2015. Decision fusion and non-parametric classifiers for land use mapping using multi-temporal RapidEye data. ISPRS J. ;; ICARDA
Photogramm. Remote Sens. 108, 191-204. NP oo Tor Set ThahasE e Oy e
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Mapping the gaps and priorities

Yield gaps and land potential: identify potential areas for

intensification and crop diversification
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Mapping of Underutilized Crop Species (NUS)

1. Roots and Tubers
2. Cereals and millets
3. Fruits and Nuts

4. Vegetables
5. Food Legumes Species
6. Spices and condiments Genetic




Way Forward

Mapping of Crop-related Neglected
and Underutilized Species (NUS)

= Use of high resolution EOS images

= Data fusion and crop phenology

= Landscape ecological concepts and
species association for mapping eco-
zones (hotspots) of the NUS

* Geotagging and community (citizen
science) based approach for
mapping of the NUS growing regions

= Mapping potential areas for infusion
of the NUS crops in major staple
crops

Biradar et al., 2007.;;%;;ICARDA



In an inch of land and bunch of crop

Where much gain is expected?
Is that from genetic? 15-20
Is that from agronomy? 50-60

Is that from socio-economy? 20-35
(policy)
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