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- more crop per drop
- in a inch of land and a bunch of crop

Sustainable Food and Future 

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

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

-water focus

-multi dimensions
-integrated systems 

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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Impact Pathways: Frameworks for Accountability



BigData: a Priority at Institutional Level



Interoperability Network: Sustainability through Partners
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AI
ML Meta Analytics

Big
Data

AI-ML-BigData @ genetics, chemistry, weather, agronomies, trade… 

Inclusive 
Agroecosystems

Demand driven
Better options 

Interoperability of Data for Better Decisions
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Big-data, Machine Learning and AI algorithms

Data



Image	
download

Atmospheric	
correction

Save	RED	and	
NIR	band	to	
tmp folder,	

names	of	f iles:
*DOY_RED.tif
*DOY_NIR.tif

Read	two	
tif f iles	

from	tmp
folder,	do	
NDVI	

calculation

Save	NDVI	f ile	to	folder

“basename_DOY_ndvi.tif”

Add	column	to	
existing	csv

Module-1

Module-3

Module-2

Shapef ile	
all_f ields_fergana

.shp

Field

:	
“ ID”

Do	10-day	
interpolation,	
add	columns

GEOTIFF	of	field	
IDs

Zonal	
statistics

Pre-
existing	
data

Empty	CSV	with	

field	IDs	in	folder	
named	after	

recent	year?

Do	
classif ication

Update	columns	
in	CSV	

(classif ication,	
probabilities)

O
ut
pu
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Sa
ve
	to
	“
an
nu
al
”	
fo
ld
er
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Save	final	csv	for	
classif ication

“fergana_croptype_YY

YY.csv”

Save	final	csv	for	
interpolated	NDVI

“fergana_NDVI_ts_int

erpolated_YYYY.csv”

Save	updated,	
historic	data	

base	for	VCI	as	
CSV	or	R	Object?

“historic_vci_db_YYY
Y.csv”

Do	table	join:	Update	

annual	shapefile	with	
clas s ifications ,	

probabilities ,	and	VCI	
indicator	(seaosnal and	

end-or-seaosn each)

1x1	km	grid	
as	shapefile

Compute	MIN	
and	MAX	NDVI	
multi-annual	
reference	for	
each	grid

Update	columns	(VCI	
deviation	+/-)

Save	final	csv	for	VCI

“fergana_vci_YYYY.csv
”

Front-end	

system
File	Geodatabase

Front-end

Web-mapping	
service	(hosted	
or	referenced)Fr

on
t	

en
d

Pooled	data	sets	

and	RF	models	
(seasonal	and	

annual)

Mean

Save	atmospherically	
corrected	images	file	to	

folder

“basename_DOY.tif”

Big-data, Machine Learning and AI algorithms

SVM, BT, LR, RF, DT, MLP
Multi-mode classification algorithms



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

https://mel.cgiar.org


Keywords maintenance and intelligence

1. Harvesting

2. Editing

3. AGROVOC Matching

4. Assigning

5. Splitting

6. Frequency and use analysis

7. Synchronizing

8. Depositing 



Network Analysis for Impacts 



Geo-Informatics Option by Context (GEOC) – Case 2
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GPP (Growing Seasonal total, Nov-June)
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Bridging the Gaps @ multiple-scales – Case 3

Untapping the production potential 
data, knowledge, productivity, resilience 
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Quantification of Farming Systems @ multiple-scales
Digital Ag Platform 



#/km2

Dynamics of Cropping Systems
 Integrated Agro-Ecosystems
 Sustainable Intensification and Diversification
 Input Use Efficiency-Conservation Agriculture
 Thematic  Land-Water-Climate Resilience

Agricultural 
Intensification

Cropping Intensity 

Increase in Arable 
Land 

72%

21%
7%

Biradar and Xiao, 2009

Length of the crop fallows, start-date, end-date 

(Biradar et al., 2015) 
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Platform for Inclusive Agroecosystems  

On the fly demand driven
query and cluster analysis

Cadastral, Object 
& Pixel based 

Biophysical and 
socio-ecological

Machine Learning
Crop types, crop 

intensity, rotation, 
fallows, crop stress, 

AET-l8, soil moisture-
SMAP

Citizen-Science
Smart Extension 

feedback

Direct Access and 
Markets/Business

Precision decision delivery at 
farm scales and feedback 

Crowdsource, OA, Cloud
Computing at Farm Scale 

Precision-Decision

EOS based , target specific, 
open source precision 

decisions at farm scales

Smart Extension/Citizen Science
Community of Practices

Farming Stakeholders

M
u

lt
i-

Sc
al

e 
EO

S
AI

NN
RF

ML

Location Specific Interventions

Right Time Right Place



GeoAgro App:Citizen Science, Field Data Collection and Feedback

•Field Data

•Yield Gaps

•Droughts/floods

•Crop Stress

•Water use

•Real-time AET

•Citizen Science

•Crop Type

•Crop Suitability

•Yield Forecasting

•Pest Risk

•Real-time Advisory

Data visualization and Query
Click on the map to add pin

General Ground Truth

Select Map Tool

Select Point or AOI

Location Information

Capture GPS 

Points Averaged Clear

Lat: 31.5712034  Lon: 35.520210

Elevation: 245m

Area Information

Bearing to center

Points Averaged Clear

Collect

Specific information

Land Use Text

Select Farm

Yield Gap

Yield Potential

Value

Value

TextAdvisory

Download

Submit

Extract

Feedback

Select Farm

In Beta Testing
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Open Data Kit (ODK)

Open Data Kits (ODK)
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Thank You
c.biradar@cgiar.org

e.bonaiuti@cgiar.org

in an inch of land and bunch of crop

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

mailto:c.biradar@cgiar.org
mailto:e.bonaiuti@cgiar.org
http://hdl.handle.net/20.500.11766/8122

