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1. Current Situation in the Food and Agriculture
2. The Role of Data in Food and Agriculture

3. FAO examples in applying Data and Big Data in
agriculture

4. Emerging and future data uses in Food and
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We are not on track towards ending hunger,
food insecurity and malnutrition

World hunger is still increasing

Up by 10 million people in one year and nearly 60 million in five years

Looking beyond hunger

Over 2 billion people do not have regular access to safe, nutritious and sufficient food

The world is not on track to eradicate hunger

If recent trends continue, the number of hungry people would surpass 840 million by 2030

The world is not on track to defeat malnutrition
While there is some progress in child stunting and breastfeeding, child overweight is not

improving and adult obesity is rising

COVID-19 poses a serious threat to food security

The pandemic may add as many as 132 million people to the total number of hungry in 2020.
It may also reduce nutrient intake and diet quality, thus increasing the risk of malnutrition
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Current Situation in the Food and Agriculture

@ Conflict/insecurity
@ Weather extremes

+ @ Economic turbulence

@ Plant pests/diseases
PRESS RELEASE —
@ Displacement
SECURITY COUNCIL SC/14308
17 SEPTEMBER 2020
Conflict Zone Populations Face Gravest Threat of Hunger
amid COVID-19, Aid Experts Tell Security Council, Warning

Food Insecurity Worldwide Expected to Double by Year's End

Covid-19 has worsened
the food insecurity
worldwide — developing
countries mostly
impacted
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Impact of COVID-19 to Food Supply Chains

Shortages of
Labour to
produce and
process food

Decrease supply of
perishable
commodities

Food Supply
Chains

Increasing Transport
struggle of restrictions
farmers to blocking food

access markets deliveries




Q\% Food and Agriculture gg&gﬂl)h;ﬁgh;
Organization of the "
United Nations G’%..ﬁ LS

Desert Locust Crisis

——

g i

>




SUSTAINABLE
DEVELOPMENT

Ga3ALS

\/ Food and Agriculture
Qﬁ Organization of the
United Nations

FAQO: Data, Big-data, Innovation and Technology
In action

= FAO Big Data Lab

"  Geospatial Platform and Hand in Hand Initiative
= FAO Digital Service Portfolio
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FAO Data Lab : objectives and methods

Primary objective
Support our members’ data needs by:
“ 1. Filling data gaps
e 2. Improving timeliness and granularity of
STNNE data collection
. Providing automated analysis
4. Providing early warning signals

™~

Main strategies
1. Web scraping
2. Text mining
3. Artificial intelligence
4. Geo-spatial data and RS
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Use of geo-spatial data for statistics: estimating Peatland degradation

From global Earth Observations
and thematic maps

Aggregate statistics and geospatial STATISTICS
"\ results are derived and disseminated

Support countries
/ Global emissions from peat official reporting to
/ degradation 1990-2019 the UN Climate
‘ Convention and

SDGs

Inform reporting of
— national pledges to
reduce emissions

l Through innovative cloud
modelling and computation

Global knowledge
and reference
product

ol Advance analytical
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Automated search and text mining to study the effects of COVID-19 on food chains

* Data collected through iterative APIs and T T
Use of specific keywords W“““es"“"st‘:\cﬁ’kj ~;m b::i‘s(;:; iy ,sc q“‘:Eg §’ .- News coverage of value chains :
s Q%07 and commodities /

e Then analyzed through text mining
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COVID-19 Impact Analysis

Covid-19 cases against food insecurity /

e Analysis of the effects of the
coronavirus pandemic on the state of
food insecurity in the world

reaturing country

0 5an0CA 50000 Credits: FAO, Google News

No. of news about value chain disruptions in country (orange)
and about specific commodities (bubbles)
Click here for more on news coverage.

* Analysis of the effects of the
coronavirus pandemic on value
chains and specific commodities

Select group of commodities:

k } [ Cereals v
Y PoU % 2016-2018
10 20 30 40 50 Credits: FAO, Johns Hopkins University
Both are automatically updated every day Food insecurity (Prevalence of Undernourishment, 2016-2018) against COVID-

19 spread (current no. of cases, bubbles)
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Use of artificial intelligence to build up new datasets: the FLW database

Food and Agriculture Organization
of the United Nations

* Publications/ Reports scraped from the web
* Then analyzed through natural language processing

To identify specific patterns related to:
* Geographiclocation
*  Commodities

Food losses and waste * Quantities
Issues and policy options \ |

Hda/Show Fikers

=l [ Then data are fed into the FAQ’s
Pt Loss Parcaniags by Vilus of Domasti Pradution Food Loss and Waste Database
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FAO Hand-in-Hand Geospatial Platform

The FAO Hand-in-Hand initiative is evidence-based, country-led and country-
owned and aims to accelerate agricultural transformation and sustainable rural
development to eradicate poverty (SDG1) and end hunger and all forms of
malnutrition (SDG2).

The FAO Hand-in-Hand Geospatial Platform, a component of the initiative, unites
data from across the FAO with key data from our member states, partners and

public/private data providers and covers topics from Animal Health to Trade and
Markets.

The platform has been assembled over a period of months and integrates millions
geospatial layers, thousands of statistics series with accompanying metadata
records.
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Hand in Hand Demands Data

HiH is an evidence-based initiative, needs
massive geospatial data:

* Multi-sectorial data to address wide-
spectrum problems with a system
approach

* Trustable data with quality control and

verification

* Interoperable dataset to make data from

different sources/domains work together

* Break silos of geospatial data for better

collaboration

Image Processing
& Knowledge
Discovery

Data Analysis
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-
NArCGIS Go gle Earth Engi
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Data Visualization &
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g Data Cataloging
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Hand-in-Hand Geospatial Platform
FAO’s geospatial infrastructure for HiH data service

&2

a b

Cloud-based Standard- Multi-disciplinary Strict data Huge geospatial
driven data federation policy data asset and
and integration growing
laas and Paas ~ Geospatialdata ), sub-disciplines Data privacy 4000+ metadata and
No software Inter-operation  ;, ag, from animal and ownership 1300+ data series
installation health to trade and 1,000,000+ geodata
locally markets layers and

thousands of
statistics series
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Granular data to optimize investments in territories: Hand-in-Hand Initiative

1 ° S u b-n atiO Nna I data Type of regional Regional Commodit Commodity Productio Unit of
” d h h b Year level Regional level code y code n measure
collecte t roug we 2017-18 Sub-regional Punjab PAK.7_1 Wheat 111.0 19178,5 1000 tonnes
scraping, text mining, 2017-18  Sub-regional Sindh PAK.8_1  Wheat 111.0 3639,5 1000 tonnes
artificial intelligence T
2017-18 Sub-regional PAK.5_1 Wheat 111.0 1322,7 1000 tonnes
Pakhtunkhwa
2017-18 Sub-regional Balochistan PAK.2_1 Wheat 111.0 935,4 1000 tonnes
2017-18 Regional Pakistan PAK Wheat 111.0 25076,1 1000 tonnes

2. Data stored in database updated every day,
and validated against official sources

— 3 Data fed into HiH-GIS Platform
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(©) Explore Data @

DATASETS [3] Remove All

ocal

Country Boundaries
Crop Production - GAEZ_2015 (Global)  ~
Zoom To Extent About This Data Split Remove G

Opacity: 100% @

Left Both Right
Crop

Food and Agriculture Organization ‘B % Map § Share / Print Disclaimer About

of the United Nations e 'rr S—_———

for loca eature Information
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DATA SETS [8] Remove All f » F Show Raw Data

Rift Valley fever
Rift Valley fever
Location: Nakivale , Uganda, Africa -
Uganda 2 i = A - (Accuracy: Exact)
Observed On: 8/8/2018 Reported On:
8 |/ Kenya Species: Domestic,Cattle, Status: Confirmed
Humans Deaths/Affected: 0 / 0
United Republic of Tanzania
Source: OIE

D_DA: Livestock=Cattle g " I B Expand
3 No preview available

91°5  Lon 45.98692°E Elev

ZoomToExtent  AboutThisData  Spit
Opacity: 60% @

100 kn

Left Both , wnload X

United Republic of Tanzania Value
no data >

1 heads/km?
Lat/Lon 0.78982°5, 30.92910°E ©
S heads/km?
>0.a00.0n0
A0/hexds/km? 28/12/2015, 15:26PM
20 heads/km? United Republic of Tanzania
Value 27196165.00
.
50 heads/km: Eanya
100 heads/km? Value 20529190.00
Uganda
250 heads/km? -
Value

|
Human Population Density Rift Valley fever 07/09/2018, 00:

ZoomToExtent ~ AboutThisData  Split  Remove ©

K> «» B‘ 30/12/2007 ‘ 29/12/2011 i 28/12/2015 27/12/2019
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Catalogue with metadata
/

Land Water Climate Fishery Forestry Socioeconomic and Demographic

Novel Coronavirus (COVID-19) Boundaries Tools My Data

Q Search the catalogue sl F Add to the map

Hotspots (Countries requiring external assistance for food)

D Map Catalog

Q Search [~ WV ET.]

Q Back to search < Previous Next > & Download ~ <@ Display mode ~

Overview

£ Actual EvapoTranspiration and Interception (Busia, Kenya - Dekadal -

30m) Countries requiring ...

The actual EvapoTranspiration and Interception (ETla) is the sum of the soil evaporation (E), canopy transpiration
(T), and evaporation from rainfall intercepted by leaves (). The value of each pixel represents the average daily
ETla in a given dekad. The data is provided in near real time from January 2009 to present.

L Dataset i Groups @ Activity Stream

Countries requiring external assistance for food

Download and links Countries requiring external assistance for food are expected to lack the resources to deal with reported critical problems

of food insecurity. Food crises are nearly always due to a combination of factors, but for the purpose of response planning, it

is important to establish whether the nature of food crises is predominantly related to lack of food availability, limited access

to food, or severe but localized problems. GIEWS updates this list four times a year. Accordingly, the list of countries requiring
external assistance is organized into three broad, not mutually exclusive, categories:

9 WaPOR_2:L.3_BUS_AETI_D Add service layer to map

wms This dataset is published in the view service (WMS) available at

https://io.apps.fac.org/geoserver/wms/WAPOR_2/L3_BUS_AETI_ « Countries facing an exceptional shortfall in aggregate food production/supplies as a result of crop failure, natural

D/v2. disasters, interruption of imports, disruption of distribution, excessive post-harvest losses, or other supply bottlenecks.
= Countries with widespread lack of access, where a majority of the population is considered to be unable to procure
% Download data from WaPOR Website Open link food from local markets, due to very low incomes, exceptionally high food prices, or the inability to circulate within the
country.
Actual EvapoTranspiration and Interception (Busia, Kenya -
Dekadal) « Countries with severe localized food insecurity due to the influx of refugees, a concentration of internally displaced
persons, or areas with combinations of crop failure and deep poverty.
gﬂps://WaPOR.apps.fao.org/catalog/WaPOF( 2/3/L3_BUS_AETI Sea mare hitpy/www.iao.org/ol uniry-analy , istance/en/
No ratings W Data and Resources
About this resource 0% countries requiring external assistance for ...
=, See all feedback o Add your review
Categories santifi N EZ interactive Map
@ Geoscientific information Q Spatial extent o * Explore
4 Climatology, meteorology, atmosphere # Environment l — . ]

L»_Spatial extent

A nauine,
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m . Share / Print
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Feature Information v X

Global Soil Organic Carbon Map V1.5 (GSOC) - Site Data

SOC_Stock 60.981441497802734

DATASETS [4] Remove All ©

Download this Table v

3.07128°S, 37.35597°E

@ Countries »

@ Hillshades » Lat/Lon

@ Global Soil Organic Carbon Map V1.5 »
(GSOQ)

@ Land Cover Classification v
® Chrome File Edit View History Bookmarks People Tab Window Help Q0 % =

&Y/ Of the United Nations

Feature Information v

. = ffi P P /tonne)) - Ki -
©) Explore Data @ = ® Coffee, green (Producer Price (USD/tonne)) - Kenya
2 & Area Kenya c
DATA SETS [9] Remove All © S e =
B Year 2014
W Countries » value 4456.9 @
= (/J Kenya > Bl Unit usb
Flag Description Official data @
W Large Airports »
Value @ . g
Coffee, green (Producer Price 3 y : % 3 .
(USD/tonne)) oot Expand @ 5 g 3 <
72 5 b LR 3
Kenya Ports Accessibility Map (2020) v 4 y : ? i
[ 24 - 2
S 3 & 2 . £ t ey
ZoomToExtent ~ AboutThisData  Spit  Remove © 9 oas et - - - [ - ;’{ k. 4 r £ - - E3 Give Feedback
Opacity: 100 % ® S i % 3
Download this Table v ey o < = =
)20, 01:00:00 & Lon 37.54088°E Elev 1591m | -
Kenya Ports Accessibility Map (2020) - Site Data » 29/12/2011 28/12/2013 28/12/2015 27/12/2017 27/12/2019
Kenya Top Location Score (Aggregated Production) - Site Data »
Lat/Lon 2.44221°S, 39.57336°E ©
@ Kenya Top Location Score (Aggregated  »
Production)
African terrestrial and undersea fibre v
optic infrastructure initiatives
About This Data Split Remove © & l
Opacity: 60%  ——————- @
Coffee, green (Producer Price (USD/tonne)) 03/01/2014, 15:34:07 Lat Lon Elev —100 km

® Hillshades L K> «»H 092994 081271999 061272004 05/1212009 0anziaga 03/12/20
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View Sub-National Data and Location Data

Food and Agriculture Organization ¢ 4 ' > N Share / Print Privacy Disclaimer
of the United Nations 4 /

©) Explore Data

DATA SETS [4]

. 3 - '< X,
‘ Food and Agriculture Organization

Share / Print Privacy
of the United Nations ¥

©) Explore Data

’ Feature Information
DATASETS [3] Remove All b y

IPC 2/CH and above (2019 data) Feature Information R Poverty headcount ratio at $1.90 a day (WDI) - Nigeria
IPC 3/CH and above (2019 data) IPC 3/CH and above (2019 data) - Site Data Poverty Map (Nigeria - Admin 2 - 2014) - Ishielu
Structural vulnerability of food systems 1 ey ; o T e
to COVID-19 impacts 0) . Py ? Structural vulnerability of food systems to COVID-19 impacts - Sudan Hotspots (Countries requiring external assistance for food) - Nigeria
About This Data Split Remove © = { H | me9 729
Opacity: 80% oo @ Area Sudan Show Raw Data
Structural Vulnerability Very high
Structural Vulnerability N Country Nigeria
Intermediate input intensity 0

Very high Fixed Capital intensity 0 Nature of Food Insecurity Widespread lack of access

High i®, Labor intensity 2 Main Reason Persisting conflict in northern areas
Intermediate High ¢ Share of ag-exports Date 2019-12
- Intermediate ®),

= Share of food expenditures
. Intermediate Low

Share of ag-imports Country Briefs (GIEWS)

Display Variable \/ ] Download this Table

Lat/Lon 6.40178°N, 7.84081°E @
Lat/Lon 15.99036°N, 29.94047°E ©

(=] Give Feedback
N

20, 06:18:57 Lat 6.06985°N Lon 7.69697°E  Elev 46m 20 km

=) Give Feedback | 06/12/2007 05/12/2011 04/12/2015 03/12/2019

Data61 Leaflet
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View Data Related to Projects

Food and Agriculture Organization
of the United Nations

Search C S Feature Information w

IATI Active Projects - Scaling up access to modern electricity services on a regional scale in

|
Explore bata rural Sub-Saharan Africa by means of a fee for service business model

DATA SETS [4] Show Raw Data

X
@ Country Boundaries The overall objective of the action is to scale up access to modern
. . electricity services on a regional scale in Sub-Saharan Africa, in the o0
[ 1ATI Active Projects predominantly rural poor communities of the targeted countries inorder R
to improve their living conditions, alleviate energy-related poverty
[® Stable lights p and stimulate socio-economic development. é

Sector: Energy generation, renewable sources - multiple technologies

Food and Agriculture Organization ; { b 2 Share/ Print [ About (1008%)
of the United Nations :
Status: Implementation Commitment (USD): 0 Spend (USD): 5,927,750

Start: 2014-12-01 End: 2020-12-01 Duration (days): 2192
©) Explore Data

Details XI-IATI-EC_DEVCO
DATASETS [3] Remove All ©

Country Boundaries P Lat/Lon 0.66600°N, 30.26950°E

W African terrestrial and undersea fibre
optic infrastructure

Mobile Broadband Coverage 2020
(Global - 1km)

ZoomToExtent ~ AboutThisData  Spit  Remove

Opachy:60% ————— @ .
Feature Information

" X ; =
Coverage 3 . - Show Raw Data

Améliorer 1'accés des populations hatiennes aux infrastructures de
base a travers des services de transport routier performants et
pérennes.

' Sector: Road transport (100%)

Status: Commitment (USD):
/ 3 D) :
©  Telecommunications O« Implementation 229,381,000 Spendi(UED) S0

IT access, mobile broadband (3G,4G,5G) coverage, derived dataset from Collins Bartholomew mobile explorer database. Terrestrial and Un- . S 4 Start: 2013-04-23 End: 2022-11-29 Duration (days):
dersea Fibre optic cables ack 3507

- —

Details XI-IATI-EC_DEVCO

Data61 Leaflet
Lat 0.87235°S Lon 36.51152°E Elev 50 Jm
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Mobile Storage Location Analysis

Share Stories

WIS, 7SS
— tepeensto 2

v

LI T

Disclaimer 7 About Play Story

Capture Scene

@ e
SCENES [10] Remove All ©
@ ‘e

Hand-in-Hand Geospatial Platform B Lo Omee Damrsmew

The FAO Hand-in-Hand initiative is evidence- B Vaw G Fre 1
based, country-led and country-owned and
aims to acceler

Mobile Storage Unit Locations in Kenya

Efficient and undisrupted transportation is
indispensable to ensure that food supply
meets with food

Mombasa Sea Port

One of Kenya's greatest infrastructure
challenges is to increase terminal capacity at
the Port of Mo

Country aggregated production (main *
crops)

Land Cover Claseicatie

Agriculture is key to Kenya's economy,
contributing 26 per cent of the Gross
Domestic Product (GDP)

Cereal Crops

Rainfed Wheat (GAEZ/Score)

Lat 11.43220°S Lon 47.56368°E Elev Om Maize



http://www.youtube.com/watch?v=OwfKJMq5P7I

FAO DIGITAL SERVICES PORTFOLIO!

An overview

|
s
|
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FAO Digital Services Portfolio

« Offer information & advisory messages to farmers
In the field

« Connect directly Governments to Rural Farmers
« A platform working as a SaaS

 Implemented in,

 Rwanda T‘I}M\M '*
a.. AgriMarketplace

« Senegal

*  Egypt

L% E-Nutrifood

« Tanzania (Up coming)




SUSTAINABLE
DEVELOPMENT

Food and Agriculture
Organization of the
United Nations

(&

Gi3ALS

3. Digital Intelligence Platform: Improving value-chain decision making

A»E» >

How will happen to my crops?

praducers AUy distributors Lonsumers
manufacturers
food and agriculture value chain
business capabilities
PLANT HEALTH ANIMAL HEALTH WATER MANAGEMENT FOOD & NUTRITION PESTICIDES
/ [ ] O ®
N\ Fr “
‘ ) ed
2000 ZOT8 2025
* What is the national problem? * Whatis the village problem? .
* How is the country doing? * How is the village doing? * What should | do?
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4. WaPOR : Building a Water Secure Future



https://wapor.apps.fao.org/

SURVEY DRONES FLEET OF AGRIBOTS
Aerial drones survey the fields, A herd of specialised agribots tend
mapping weeds, yield and soil to crops, weeding, fertilising and

small and smart e

o
#"'ﬁr

A ]
k|

variation. This enables precise harvesting. Robots capable of
application of inputs, mapping microdot application of fertiliser
spread of pernicious weed reduce fertiliser cost by 99.9%.

blackgrass could increasing
Wheat yields by 2-5%.

FARMING DATA

The farm generates vast quantities
of rich and varied data. This is stored
Ak in the cloud. Data can be used as
- digital evidence reducing time spent
completing grant applications or
carrying out farm inspections saving
on average £5,500 per farm per year.

TEXTING COWS

Sensors attached to livestock
allowing monitoring of animal
health and wellbeing. They can
send texts to alert farmers when

a cow goes into labour or develops
infection increasing herd survival
and increasing milk yields by 10%.

S~
SMART TRACTORS

GPS controlled steering and ~——
optimised route planning By
reduces soil erosion,

saving fuel costs by 10%.

Py anas AAAR
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Emerging Issues and future data uses in
Food and Agriculture

Artificial Intelligence -Issues
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FAO and Artificial Intelligence — recent developments

% Food and Agriculture Organization

of the United Nations

About FAO ~ In action ~ Main topics ~ Resources ~

Artificial Intelligence best-practices in agriculture can help
bridge the digital divide while tackling food insecurity

FAO, IBM and Microsoft focus on concrete and sustainable v
principles endorsed by Pope Francis

FAO Director-General signs up to ethical resolution on Al endorsed by Pope Francis

-
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