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Big Data in Agriculture Course - Rabat - 10 - 14 December, 2018

| Sunday

e Time Dayl: Monday 10 Dec'18 Day2: Tuesday 11 Dec'18 Day3: Wednesday 12 Dec'18

Day4: Thursday 13 Dec'18 Day5: Friday 14 Dec'18

Theme>>

Opening Session and Introduction

8:30-9:00 o — Debrle(f(l:n?3 z;z\;lgus day Debrle(m;mg :nr::;lc.))us day Debrl(eljlr;? :;:‘r’:,:l;s day Debrle(gng'vI pr;\II::;Js day
(A Amri; C. Biradar) o : ! ' -V
Data Repositories & Archivin
9:00-10:30 CGIAR Approach to Big Data (DV l;’s ace. Schema - E & Big Data in Agriculture Analytics FAIR Data Principles and CapDev Tools for Better
' ' (B. King) 7 ERLEER o ' (S. Faissal) Applications (V. Graziano) Integration (B. Mueller)
Bonaiuti)
10:30-11:00 Coffee break Coffee break Coffee break Coffee break Coffee break
All About Big Data and ICTs in Geotagging Research and
g. Enabling Factors, ICT Being . Morocco Partners (INRA, ONCA, Build your own Course in
11:00-12:30 Agriculture (H. Abed) Outreach activities IAV, P6, +) Data and Presentations Moodle (B. Mueller)
Arrival, (C. Biradar et al) ' (K. EI-Shama and C. Biradar) T ’
Accomm
odation 12:30-14:00 Lunch break Lunch break Lunch break Lunch break Lunch break
re- AGROVOC Use and Contribution BCIP, GRS Data, People and . . . . L. How Big Data Shaping CGIAR A
P ; : - Field Exercise and Demos in Data Curation of Existing Datasets . AL e
planning,| 14:00-15:00 (K. Kolshus, A. Turbati, I. Processes INRA/ICARDA premises (All) (F. Bonechi) Research
logistics Subiratis) (Z. Kehel) P : (. Koo)
check
RALS Data, WLEP Data, SN et
nternational Nursery, Interaction,
15:00-16:00 Harmonizing CGIAR Data People and People and Field Exercise and Demos in Data and L‘;se Showcase Data on the Genebank
' ' (M. Devare) Process Process INRA/ICARDA premises (All) . (A. Tsivelikas)
- (A. Niane and K. EI-Shama)
(M. Hilali) (M. Haddad)
16:00-16.30 Coffee break Coffee break Coffee break Coffee break Coffee break
GDPR and IP Rights Big Data and Tools (GBDX, Wrap up, Certification and
Metadata, Spatial Data Curation & ( Ontologies: Why should we use P p.
16:30-18:00 (A. Nour) (L. Atassi et al) aWhere, etc) them? (E. Arnaud) Closing Ceremony
o ’ (S. Ghosh, and C Biradar) T (B. Mueller, C. Biradar)
Intro Repositories - E.B.
1
(core
group 19:30-21:00
discussion-
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Global Drylands and CGIAR
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DATA NEVER SLEEPS 6.0

How much data is generated every minute?

There’s no way around it: big data just keeps getting bigger. The numbers are staggering, but they're not
slowing down. By 2020, it's estimated that for every person on earth, 1.7 ME of data will be created every
second. In our 6th edition of Data Never Sleeps, we once again take a look at how much data is being created all
around us every single minute of the day—and we have a feeling things are just getting started.

The World’s Internet users growing
exponentially. As of June 2018, 55 % of
the world's population has internet access.
Its estimated nearly 4 billion people, or over
half of the world’s population online by the
end of the year.

Global Internet

Population Growth
2012-2018
(in billions)

2012------2014-------2016-------2017------- 2018-->



44 zettabytes

Data is growing exponentially
and demands new technical
and strategic approaches

unstructured data

You are here

structured data

. >
icarda.org 2010 2018/2019 2020

Source: Robin Lougee IBM Research



The African
Digital Frontier

INTERNET PENETRATION PERCENTAGE BY REGION 500 million +
Al "~ Ml phono bBCribers

“ M M
w0 45 rilhon #1 D008
MICHEASE OF OVER oo

110 million +
intermet Users in 2010

4.5 el i J000
WCIATE OF OV om0

mmu. South Africa,
Kenyn and Ghana

The fixod no broactand
marketis 0 00 Tollowed

in order of muarket stze by Tt
e and Tuniss

Intermational
Internet Usage

-uuog:-g_;‘-nn--m

In total, 4 54 Ternbyton of cable capacity
Is available across 13 submarine cables

on the African continent - expanding to
24.5 Tarabytes by 2011,

10.8%
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Changing demography and diets

Population density
(no. of people/km?)
10
[]1-5
[16-25
[126-50
51-100
B 101 - 500
I 501 - 2,500
B 2,501 - 5,000
I 5,001 - 185,000



https://landscan.ornl.gov/

Migration and aggregated expansion
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Impact on the agrlcultural systems
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: Frequent deviation from
Changmg Water Balance long-term averages
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e Large fluctuation in water balance

* ¢ C(Climate variability and extreme events
* Dominance of mono-cropping / few commodity focus
* Depleted soil organic carbon
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ICARDA is a Decentralized R4D International Institute on Dryland
Agriculture combining Component Research and Systems Research

icarda.org

v // / rowcser //,//‘/j" 7

a

/ Yemens

/ ' Regional/Country Office

% Non-tropical dry areas
Staff: 450

Scientists: 80

www.icarda.org



http://www.icarda.org/

: 5 SRPs +

Genetic Resources: Mining crop diversity to develop germ

to heat, drought, cold, disease, higher nutrients; International public goodd (opens ctess)

AdaptiOn to Climate Change: Conventional and mc

breeding to develop climate-smart crops and livestock

>IecuE'c-|-s

B .Id. .I. o . . B]Ejr EJEEJ
Ulaing restience. integrated crop-livestock farming systes to dddress
economic, social, and environmental conditions JCEJJJJ"J;J)

: : - CapDev
{.}0 Promoting value chains, policies: agricuture asapipes

me:-
o ender
generating business for many poor smallholder households

- Enhancing water, land productivity: Raian

agro-pastoral farming; Reversal of environmental degradation; Enhance intensificall

SRPs-strategic research priorities + -cross cutting themes



Resilient Agroecosystems

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

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

-system focus

Ecological intensification

Target specific interventions - food and nutritional security

. : - resilience and risk reduction
Bridging yield/data gaps Pulses L
.. - agro-ecosystem sustainability
Resource use efficiency Cereals

Nutrition and resilience Animals - adaption and mitigation
Halt land/water degradation - citizen science and collective actions

Technology scaling - trade, social security and stability



' e Big Data and IC Technologies can support resilient
' Agri-food systems under Climate Change,

Demography, Variability and Uncertainty

* These data driven smart farming systems have huge
potential in the dry areas where resource use
efficiency is much below its actual potential

* But they can only deliver if applied to Inclusive
Farming Systems



Goal: to harness the capabilities of Big Data to accelerate and enhance
the impact of international agricultural research, and solve
development problems faster, better and at greater scale

;

Support and improve data Collaborate and convene around big Lead by example and inspire how big
generation, access, and management data and agricultural development data can deliver development
in CGIAR outcomes

bigdata.cgiar.org



Big Data in Building Resilience

Better integration Better measurement Better modelling Resilient Systems

Crop fields for functional productivity are key to exponential efficiency in world largest and oldest industry

“Agroecosystems”

Imaging the past, (re)construct field’s history, retrospective assessments ||| ||[|| Monitoring fields

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2018 2019

A
v



Big Data in Agroecosystems
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-

W, ¥ — Role of Geospatial Science, & IE Remote sensing 1) Ecological intensification, 2) Bridging
o 7 Youth . missions in orbit . .
\yl. Technolo and Aopplications . yield gaps, 3) Input use efficiency,
gy PP Engaging and % I g%gssc};’;gsoﬁrc't'al 1 4) Reduced land degradation, and 5)
GeSTA) in Dryland Systems empowering youn p St Location specific interventions.
p gyoung
> gen. by creating . >B are free Quantification
E Specific Integrated agro- opportunities ) of f:lryland
B0 8 mutual-interaction ecosystems: innovative Mapping present, agricultural -
=) & synergies approaches and Emerging, future production and Characterization of
50 between plant and methods for sustainable land use /land cover livelihood ‘ vulnerable areas for
20 animal species and agriculture, while dynamics, land degradation systems IEREll r.e5|||e.nc.e and
L 8 management safeguarding the and desertification, . ?SSI%‘E in |dent|fy|ng.
practices environment changing demographics, r.n|t|gat.|on pathways W|th
limate change adaptatiog biophysical, socioeconomic
Safegua rding \ - i Current status, and stakeholder feedback as
nwronmenta] _ A || \ / trends, extent, well as specific needs &
Cooperative V- R, AY characteristics of crops, constraints
Flows and ESs Research and : i = 0 T ' pu \ pattern, productivity,

Partnerships & & 2 7 water use, livestock,
Gender N S~ N X biodiversity, soils, &

Address social F e Sy climate W Spatial enrichment
inequities, ‘ o 0 AT U \ H “‘ o andits role in food

ood production %% :ﬁ;g?,’o:sg
potential sources '
— . Cropping Intensity
Measuring the \ I .. / TI b Mapping the extent
impact at spatial _ /4 - of existing & traditional
scales, rate, A - 2 practices, indigenous
magnitude, synergy , 75 Agricultural Increase in knowledge, diversity,
among the systems, : ~ Intensification LICMIENE]  potential areas for modern
CRPs, cross-regional & improved, productive,
synthesis Location Delineation of profitable, and diversified
el Assessing the specific and potential, suitable dryland agriculture, &
commons, impact of outcomes ecological areas for sustainable linkages to markets
sKt'\a/lkseT:)rllgeg; Farmers, in Action Sites, ot intensification intensification, Assessment of
stakeholders, -proj diversification of .
feedback policymakers impFI):rsr;[eFr)mrt?t?g:\ & o production systems ='2 5b present, emerging &
o ’ Nutrition l:l:l Live in future droughts,
mobilization, & M&E Changing diet . Drylands floods, pests &
marketing diseases, extreme

patterns, A
meroved Livestock \peeaiisenmny

,,%Q“ ICARDA ‘5,\ nutrition and ivelihoods

productivty ¢ 1 5b Depend on migration
geoagro.icarda.org @@ e Drylands

Biodiversity

greater roles and
priorities

sustainability
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Earth Observation Systems for Agro-Ecosystem Research MU RS (B2 £ (i)

Satellite Multispectral resolution (m) B, s Swath width (km)
ACTIVE SATELLITE SENSORS AND CHARACTERSTICS e ) VR @

TIR (‘I'hermnl Infrared) TIR (5)

E

FI 260 R. R 890

|nmss \\ )\

Nigeriasat-X G, R, IR

I

Deimos-1 G, R, IR

BILSAT-1 26 (12) R. B, G, IR, P

ALSAT-1 G, R, IR

EO-1/ALI-MS 30 B (2), G, R, IR (3), SW (2), P 37

ASTER (15m) 15, 30,90 G, R, IR (2) SW(6), TIR (4) 60

ﬂ

20 (10) G, R, IR, SW, P L

JERS-1 24 (18) G, R, IR, IR

SPOT-1 20 (10) G, R, IR

Resolution
Satellite Sensors! Swath (km)
Spatial (m)* Temporal (days) Spectral (Bands)

Landsat 5/TM 30, 120 B, G, R, IR, SW, SW, TIR 185

Gomet  teseen 1 BGRWP 12 ResuROtt s eRR &0
IKONOS EXR(X:7)) 14 B,G,R IR P 13

PlembEStA 208 1 BGRRP 20 c

PLEIADES-1B 3(0.5) 1 B,G,R, IR, P 20 I-OW or M ed ium

resolution

WorldView-1 (X)) 1.2 P 17.6

CARTOSAT-2 1 5 P 9.6

CARTOSAT-2B <1 4 P 9.6

KOMPSAT-3 2.8(0.7) 14 B.G.R IR, P 16.8

OrbView-3 4(1) 3 B,G R IR P 14

High Resolution (1 to 5 m)

“~<.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




. [ J [ J [ J [ J - . ' [ J . -
Blospe 3 »
Platforms Ground/in-situ Airborne Spaceborne
Mode Hyperspectral | Multispectral Optical | LiDAR Optical | LiDAR SAR
" Sensor ASD FieldSpec Mx Camera 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
K § Spatial resolution|  0.1-1.5m 0.1-0.2m 1-m 20-80cm | 0.46mPan;  15mPan;  250m, 500m, 70m 10m, 20m,
2 ¢ 1.84m MS 30m MS 1000m MS 100m
-'=: Swath 1-4m 2-10m -- 1-2km 16.4km 185km 2330km 35-250km
Revisit -- -- 3-year -- 1.1days 16 days 1day 91 days 46 days
_.u(_: Plant biomass X X X x x x
% Plant height X x
S |LAI, fPAR, LST x x x
@ |NDVI, EVI, LSWI x X N\ x
Erosion, Salinity X x X
T Soil moisture x X X x
£ |[Chlolophyll X x X X X
% Nitrogen y y y y Leaf Area Index
8 NDVI
@ (Phosphorous X x E‘
. |Plantwater x x Leal Pigmeots gj:
3 < GPP x x x Leaf Chlorophyll QJ
2 B|npp x x Sy " 2
o land cover/use x x X V
§ phenology x X
Irrigation X X X X
.g DEM x x x x X x
E Derivatives X X X X X
Tier 1 AOIs 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



Applications across the disciplines and scales

Varieties/
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Satellite constellations for Agricultural Applications

Sensor

Landsat
RapidEye
Skysat
WV-2/3
Planet Scope
Sentinel-1
Sentinel-2

Sentinel-3

Wavelengths

Optical (6-9) + thermal
Optical (5)

Optical (4)

Optical (8)

Optical (4)

C-band radar

Optical (13)

Optical (13)

Spatial

Resolution

30,60m
5m

1m

0.3, 1m
3m

10, 20m
10,20,60m
10,20,60m

Revisit

frequency

16 day
5 day
~weekly
5 day
~daily

6 day

5 day

3 day

Data fusion has huge potential!

Temporal
coverage

1984-present
2009-present
2013-present
2015-present
2014-present
2014-present
2015-present
2015-present
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Reflectance-Based Characterization of Bio-Physical Traits

@ cell, leaf, canopy and landscape

Main
Leaf Pigments% Cell structure Water content factors
06 1< >< >< > S=controls
| Chlorophyl| leaf
05 - absorption" o reflectance

¥ ICARDA

L&Y Primary
0.4 nl*) '
v absorption
= Water absorption bands
e 0.3 Difference
S NIR-R, Rainfed Wheat
0.2 healthy Sup. Irrigated Wheat
vegetation Irrigated Wheat
0.1

0.0 R B e S e A
950 1150 1350 1550 1750 1950 2150 2350 wavelength(nm)
) Visible o Near-Infrared ,E\ Middle and shortwave Infrared g
O ICARDA’s Mandate Crops: Barley, Lentil, Wheat, Chickpea, Faba Bean, Grasspea



Use of Portable Observation Systems in Research
UAV/UAS/AgDrones

Each pixel has a spectrum (> 4,000,000 spectra)

Reflectance (%)

v = 123456789

— BaySpec OCI-100 0.0

600 nm 1000 350 S50 750 950 1150 1350 1550 1750 1950 Thermal Palettes
Wavelength (nm)




Advanced Sensors and Tools: Hyperspectral,
I\/Iultlspectral Thermal, Ultraspatial ..., rcesma

HyperSpectral 1.0
05 signature of 20.\Aka- o — A0Sl
: — —— M418-Soll
\ varieti=S R ? —— R108-Soll
04 : ]
® = )',-‘ o
@ 25 V / o ‘UT t l l o o) H
b . Wi (3
£ 03 1:. 1 yN ;JI.'___ 3
g w1 SHARING o IHS!(]N el PR[][:ESS]NG cqti
5 STUHABE WA= g O e
0.2 Y g mhl WOUNT H"H] u -
= WWE} HH D e 5SS S
N> UME- = ha
= ; . (2
0.0 i’ L1 . - T— T
350 550 750 950 119) 1355 1,5 | of 11212 10 1450 1600 1750 1900 2050 2200 2350 2500
Wav,“ nth ) .
Nz Jelength (nm) (Biradar et al., 2012)

Portable spectral devices ‘

/t/
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G cognitive systems - Google Searr X %% Sentinel-hub EO-Browser X a International Center For Agricult X +

-6.87243&zoom=14 v ® w ]

@8 Landsat Explorer A4 Crop mapping with < ODK Aggregat ORCID GBDX [3 sentinel-s2-11c.53-v

&« C @ htips://apps.sentinel-hub.com/eo-browser/?lat=33.978

Bookmarks [ Autobiog

Ol

Sentinel-2 provides high-resolution imagery in ) «\ K IN Avenue Enn:
< @ EO i the visible and infrared part of the spectrum ¥ o g - et ; : RA

aiming to support the monitoring of vegetation : » S { - “ o WIS
soil and water cover, inland waterways and | : e . Y !

(o WEST-F1(v M —8> coastal areas. EO Browser provides data
processed to two levels: L1C (orthorectified Top-
Of-Atmosphere reflectance) and L2A

Data sources: (orthorectified Bottom-Of-Atmosphere

- ) reflectance)
Sentinel-1

Sentinel-2 Spatial resolution: 10m, 20m, and 60m,
L1C depending on the wavelength.

| oA Revisit time: <= 5 days using both satellites
Max. cloud cov Data availability: Since June 2015

- SenﬁneI-S Common usage: Land-cover maps, land-
L IESVEEIY ange detection maps, vegetation monitoring,
B | andsat monitoring of burnt areas

B Envisat Meris

® MODIS Credits: ((opernicus
B probaVv

® GBS

Time range:

£ 2018-11-01 - B 2018-12-09

Theme: £
Default

Powered by Si
v2.16.4

; . ' . : - ’ _".“’. '. *'
. AT N A R T A
E O Type here to search i w7 )



Farming system dynamics at given time and scale

Jamdigri-moved Pakurseni LDTW Hariharpur Kalisara LDTW Kundra - IV PDW Gosain Bundh SFMIS-moved
FID 1 FID 115 FID 40 FID 24 FID 294 = Ui,
BATCH 1 BATCH 2 BATCH 1 BATCH 1 BATCH 3 BATCH -
SchemeName Jamdigri SchemeName Pakurseni LDTW SchemeName Hariharpur SchemeName Kalisara LDTW SchemeName Kundra - IV PDW SchemeName g:;fé" Bundh
District BANKURA District PASCHIM MIDNAPORE  District PASCHIM MIDNAPORE ~ District BIRBHUM District BIRBHUM District PURULIA
Block JOYPUR Block NARAYANGARH Block SABANG Block MAYURESWAR|  Block RAJNAGAR Block KASHIPUR
Scheme_Typ MDTW Scheme_Typ TW Scheme_Typ Mini(E) RLI Scheme_Typ LDTW Scheme_Typ PDW Scheme_Typ SFMIS(40ha)
Village_Mo  Jamdigri Village_Mo  Pakurseni Village_Mo  Hariharpur Village_Mo  Kalisara Village_Mo  Kundra Village_Mo  Uluberia
Lat 23.07006 Lat 2219834 Lat 22138147 Lat 24.05688 Lat 23.965694 Lat 23477367
Long 87.47454 Long 87.44147 Long 87.630084 Long 87.84444 Long 87.356806 Long 86.790317

" PhysicalPr 100 PhysicalPr 100 PhysicalPr 100 PhysicalPr 100 PhysicalPr 100 PhysicalPr 100

HODate November 6, 2015 HODate July 18,2016 HODate March 23, 2015 HODate June 29, 2016 HODate November 14, 20177  HODate gg%ember 10,
Directions: To here - From here Directions: To here - From here Directions: To here - From here Directions: To here - Fromhere  Directions: To here - From here Ty —

v e DV e fitted — NN fited — =S
— NDVI = filad NIV fited | 50 NI fited
— OV T Lot =
100 5 75
075 075 s 073 (3
D
05 050 050 053 04
asn
0% 025 025 L. 025 0z
SR 0o 0 | | -~ -, | . | 00 HECS ue - .
;’t{' ‘J;l:‘ fju_l ‘1-‘:". ‘“-]‘ S Jon Jul Jan -~ 000 Jul Jat Ju Jan Ml g Ju Jan X Jan Jul ._LI_ dan Jul dan _.Ju Al Jan Al Jan ul
2056 2017 2uaf aeis o 2018 2016 2017 297 2098 23 2016 2017 207 2018 2016 2015 MW7 MW7 2018 2018 26 27 AT A1 018 X6 17T AT 201M AW
ey (sl by aastaarn firms atwrd) : ? 2016 el v U <
¥ zpanhnitec Eox Imaga (fabalad by syslorn fma_stavt) Image (lateled by systen fine_ster) imape (leoeled oy systamime_star) Image (iabeled by system.fime_sien) Imsga isbeted O systemtme. sam,

Highly intensive systems Less intensive systems






Mapping Yield Gaps

Cropland area
% arable

;:11213 Grain yield at national average (FAO, 2015)
=21-30

i Country 2014 15yrs ave 15yrtrend
@ 41- 50 Morocco 1713 1495 ~—N\/V"
51 -60 . e e
=170 Algeria 1475 1404 __~—
7180 Tunisia 2149 1820 N~
a8 : —
s Libya 1250 871\ —/
Yield Potential
t/ha . .
D/ o Actual grain yield measured at farm level
<.
£ 05-1
-2 Grain Yeild Measured at Farmers Fields
23
-5 Farms | Longitude Latitude (kg/ha)
-5 Farm1 | 6.722111 33.620782 2,125
-7 Farm2 | 6.716233 33.612049 5,014 Range b/W
- o Farm3 | 6.704697 33.578011 2,039
t <
?J Farm4 | 6.683507 33.564448 1,579 1to>
! Yield Gaps Farm5 | 6.695998 33.552394 3,049 t / h
t/ha Farm6 | 6.717472 33.569803 2,703
Farm? | 6.729286 33.573701 2,452
- ‘g': : Farm8 | 6.690977 33.573454 4,057 Median
E ‘ _'2’ Farm9 | 6.676971 33.599369 2,525
e 5 Farm10 | 6.666595 33.604833 2,195 2 t/ h.
= Farm11l | 6.707888 33.595405 478
W4-5 Farml2 6.703041 33.586931 1,233
Mm5-6 Farml3 6.695853 33.572357 1,526
-7 Farm14 | 6.702122 33.562839 1,412
ﬂ Farm15S 6.68507 33.585016 4,626




Quantification of Farming Systems @ multiple-scales

Smart Farming Platform
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¥ GeoTagging
Satellite data
Crop data
Climate data
Soil data

Water data

The Big Data

Biggestdrivers

Resilient Agroecosystems

Algorithms

Applications Mapping
Monitoring

Targeting
Estimating
Forecasting
Warning
Lending

Scalability



Geotagging and AgroTagging

'!!ﬂ!‘!li!'livn‘ ‘m Fermr ¥ ii' i TR G W I Ak 3 s Crop status indices, crop management
; * Resolve spectral signal at-ceop parced level
., o - e &2 @

*  Add consistent, all-weather SAR signatures
N\ Ql == )L .
AR @ - Tk sa ., Qb

* Derlve crop area & yleld (variability) estimators
Time & Eforts Marwsally Aggregate
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Send the Survey by
——s Emul in POF Format ——s
and Print it on Paper

Coeman Expans
Design & Survey

Tradidonal System

ICARDA k o 7
ICARDA Experts Filin Blectronk Form 2:23‘,2.;% SL:‘:: Briefcase & Aggregate -
g"l;‘x";"‘ t ':: Most the Survey ot ICARDA ValdatioryQuaity Cortrel No Time Barrer oDK Sn-.ve'[fnrfaa. \ Aralyrrg
—piee oDK A«;qrn;atg Server No Internet Access Needed NO Extra Efforts Progress Report and \
GPS Ge‘:uoar-; Dataset Snapshot 0>
e 52

@’.l BD/ 7 7’ 0%

| =<K
r‘&& K“ “‘w — Develcp Online Dashboard

Training on Creste Trovin Traring on Setup, Corfigure,
g on ODK Colect v Apggregste Submitted s 4 to ODK wia APT
XLSForm Template 0 Get and Fil-in ODK ond Administrate COK Aggregate Duts from Workers in ‘::c:“l.w: lnr;.::; ana
for ODK Survey Cantral COK Repesitory Summary Statistics

Capacity Building | Geatagging via ODK
NARS ICARDA
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Easily detectable (RS) evidences of potenti

c

: Flux Tower




Shift in paradigm for sustainable agri-food systems

Disaggregating yield gaps at Shift in the paradigm
farm/pixels scales to target from commodity to
appropriate interventions functional productivity

Productivity (return)

Single :
commodity productivity
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Frequent deviation from
long-term averages

Changing Water Balance
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Copying with water demand

Blockchain for ecological intensification

Incentivizing best agricultural practices
Crop & rowth through blockchain based
Yield & Rotation WATER/CARBON CREDITS associated
with improved agroecosystem health by

1
2
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 ‘ ’ . . )
A single entity for each & etter integration of crops, livestock, fish, trees & people O 3 my

every developmental
entry point

Optimizin a. r|cultt{r?lwa3ter I.JSE by integrated approach <Biggest drivers
compound intensification in cereal based systems



Integrated Agroecosystems combining Component Research & Systems Research
A multi-scale and multi-criteria R4D

) Down
Global S Climate (Variability
and Change)
<=
Nutrition Security and
Country - Sovereignty !
v L
Y ¥ » ' Pasicesl -t % b
| i .
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Poverty N |
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Landscape NRMs

W A Wies | o)
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'\‘ﬁl""-\ '\‘\‘ g sestocl Agricultural Systems
s NN —_—
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Rainfed
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Machine Learning and Al in GeoAgro analytics

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

Wheat Yield 2015 [tha]

B <100
¥ 01 .2 00

Enormous power of cloud computing, open access,
algorithms, analytics to process data on time

Smart phone enabled apps and cloud web-GIS for decision
making at point, farm and administrative units

o>:< ..$. {1 Google Earth Engine \\




Technological Innovations
(integrated systems approach for reducing risks )

Biodiversity & Crop Resilient Agricultural Water, Land Management & Cross Cutting Themes

Improvement Program Livelihood Systems Program [cosystems Program Big Data and ICTs
>> research plots, > farm >> research plots, > >> field data, > raised >> big-data, > open access
trials / demonstrations, > agronomy, >CA/Zero tillage> beds> Field ETs, > AWPs, resources, > cloud
international nurseries > livestock, > rangelands, > > soils, > hydrology, > land computing, > gender data, >
germplasms, > NARS household surveys, > value degradation,> erosion>, > scaling > capacity dev., >
partners feedbacks, > etc. chains, > etc. hydrology, > etc. modelling, > etc.



Machine Learning and Al in GeoAgro analytics
Crop types, rotation/sequence, health, productivity, trade

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

A:
Crop types, rotation and
health mapping Mode 1: * Land use intensity

Archives and [EREEEEEIE
B: end-of-year * Land degradation

Crop Yield estimation and

forecastin .
g Mode 2: Ear.Iy crop acreage
— estimation
Crop stress
: monitoring Early water demand
Systems analytics and estimation

resource use tradeoffs

Temporal Spatial

Mode 1:
Pixel-level

Mode 2:
Object-level

C: Within-season

icarda.-.



3 billion-ha._ ~
@‘;T'wa- T
£y -
!a‘” -!..I' o p
cnne Bl ¥
. e Wk N
s o iy AR &
I Y (> 3 -
A}
e s, el ]
_e.. dicnimy (3 WM o~ - ¢ b

Agro-ecosystems

B 'rrigated systems

I Rainfed systems

Agro-pastroral systems

(D wonve: SCARDWA, WM, 8C. CORARSS)

Egypt

- Yield/Production
- Markets/income
- Functional flows

300 k ha

ems
L e

Agro-pastroral systems



Shift in paradigm for sustainable agri-food systems

Disaggregating yield gaps at Shift in the paradigm
farm/pixels scales to target from commodity to
appropriate interventions functional productivity

Productivity (return)

Single :
commodity productivity
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Fallows Productivity
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Crop status indices, crop management

Resolve spectral signal at crop parced level

Add consistent, all-weather SAR signatures
Derive crop area & yleld {variability) estimators
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Big-data, Machine Learning and Al algorithms

¥ Geospatial
. data

Interoperable
Structured crop Data"s:g:’tec: ML Machine Learning model

datasets
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Market prices ._

1. Crop type | var \ | |

2. Sowing time > ,,
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Multi-year mapping of the crops, intensity and rotation

Cropping frequency (CF) Quantification of the decadal dynamics of the land use, crop

types, cropping intensity and rotation at the field level.

District District
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Productivity dynamics, pattern and yield gaps

nter.and ‘'variabilit
R TN e R

"7

W 401-500 B - < 'y o R T T R PR 208-243 l?"i
W 501-800 o = I S : : pordad; e 2 S A2 S 58 T 'y
ot Yield Yield Yield ! L ¢ ST : O e e L0 & &
Potential AttainableCurrent

B 355-408 &
B 200-597

E.
>
Q
KJ)
X
o
S~
i)
()
=
S~
&
-
(Q0)
Y

System efficiency at

pelow
three year average




56

4 Indiia Mapping x4 ICARDA BioCon|| x  &J Precision Fanmin » | 5§ CAFerganalic

&« C ) geoagra.icarda.arg/india ay @ m Q

icultural Intensification and Crop Diversification
oring untapped potential i crop-fallows for sustainabie futdre

Trop Fakows

gt 11 ons sen

Your

Crop Fallows{Length in
one year)

B Vil & R
Rl & 2ol T Wieutt & Lude
- Rt

JiC . 0 Rt A

ngthinone yea

rr— :
| Length between fwo years
Start date In one year
End date in one year
Paat Start date between two years
End date between two years
Variable

Clsngm Crap
| Diatinded Tnpes Crop
L Seasonal AccumL v

Kharif Season v

Prevndatton Vaake (Lrnmmedl

L) Year g PR ep— [PONI—.,
1 A 3 . = et e [
e 2014 v IL‘"" In Rice-based WA= P Prmet [ -
2013 [ Rice ~ 15 Lcnhl-ﬂom nce H Rice = £F Lamll | g =
2012 1 : e
2011 | Rice — Beday & Leotll — Boro rice | [ Rica - Rty E Luntll | S

2010



Digital Augmentation for accelerating

Smart Farming SVStemS Plathrm sustainable intensification

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

avoid the unmanageable and
manage the unavoidable

-IPCC Confronting Climate Change:

-
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c.biradar@cgiar.org

Chandrashekhar Biradar, PhD
Head-Geoinformatics Unit
Principal Scientist (Agro-Ecosystems)



