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'{Objective:
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GEOGLAM Launched by the
G20 Agriculture Ministers
2011

N NN A N T 14 | W TR (R A | e

G20 Final Declaration

44. We commit to improve market information and transparency in order
to make international markets for agricultural commodities more
effective. To that end, we launched:
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GEOGLAM is the Group on Earth Observations (GEO)
Flagship Initiative focused on Agriculture and Food Security

2023 —The G20 under the Indian Presidency reaffirmed GEOGLAM'’s contribution to Agriculture
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Global Agricultural Monitoring

https://earthobservations.org/geoglam/


https://earthobservations.org/geoglam.php

GEOGLAM

* Vision: the use of coordinated, comprehensive and sustained Earth
Observations to inform decisions and actions in agriculture... through a
system of agricultural monitoring systems

e Aim: strengthen the international community’s capacity to utilize Earth
Observations to produce and disseminate relevant information on
agricultural production at national, regional and global scales

* Approach: Identifying information gaps, building on existing monitoring
systems — strengthening international and national capacity -

* Emphasis on: producer countries (G20+), countries-at-risk and national capacity
building
* Fostering international cooperation and collaboration

* A Forum for the Agricultural Monitoring Community of Practice



Current GEOGLAM

Ongoing Activities —
Continue and Enhance:

Open Source

- Analytical Tools
Thematic i
Stru Ctu re Operations - AMIS Cl‘Op Monitor
Essential In Situ - CM4 Early Warning Crop Monitor
Agriculture Tt e Data - GEOGLAM Knowledge Hub
e Variables Products Coordination - JECAM Joint Experiment
-------
Ne:gds; Capacity (co) Development Guidance Ca pacity
(National and International)
i u|
i Early Warning & Food Security Market Information
ih______ Crop monitor for Early Warning Agricultural Markets Information System Crop Monitor FOOd
- Seasonal Forecasts - Commodity Crop Conditions .
- Special Reports - Seasonal Forecasts Securlty
]
: Adaptation Mitigation
reed National Adaptation Plans (NAP) Global Stocktake (GST) :
UNFCCC Supplemental Nationally Determined Contributions (NDCs) CIlmate
NAP Guidance AFOLU Roadmap
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AR Earth
Rangeland livestock production
Observation Foci
Crop land

mapping
mapplng *  Food production potential
*  State and changes in land used for food
production

Food production potential
State and changes in land used for food
production

Crop field

boundary

delineation *  Food production potential
*  State and changes inland used for food
production

Crop condltion
assessment

*  Early warning for food security

Crop yield
Forecast/
Estimate

*  Early warning for food security

*  Targeting pontential mitigation
practices



EAV HOME ABOUT EAVE EAV DOCUMENTATION EAV PRODUCTS COMTACT US

Full EAV Table

New EAV Website

Defining and Developing EAV’s Agariables.org

EO data needs =~ N s
In-situ data requirements GEOGLAM

Definition by Category Supported Update | Spatial Unit Uncertainty Stewards | Reguirements
Essential Agriculture Variables (EAV) Vertically aligred to mapping extent for

Attribute EAVs
Research gaps Viepping Herarehy '—
Operational requirements s
Satellite Data Products |

|
{ i
Evapotranspiration (ET)
Product Accuracy Assessment Field Boundaries l(:m,,.and m l l Rangelanc

Surface Water Availability

Water Productivity

e )) 13‘ Crop Biophysical Variables

" - ‘ | Crop Type Masks
Current Crop Stage
i Managed ) .
= Crarslenak Non-Perennial Perennial
Cropland Mask Cropland Mask —

Mask Crop Type
Area Estimate

Crop Yield Forecast
. A Crop Yield Estimation
Spatially Explicit Products Agricultural

Crop Productivity Emissions
Metrics

Climate & Weather Non-Map Crop Spe'ciﬁc
Derived Products Production

Core Map Products

e G

EGEOGLAM

Global Agricultural Monitoring

Field/Crop Management

Revised 13 April 2022 (AW, SG)
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= Supporting policy priorities: e

~_+ Climate Change Adaptation and Mitigation —~ - -
-+ Sustainable Development Goals :
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Climate Action: .

'_-__j_NatlonaI AdaptatlelﬁahP an (NAPs)
Eood S”écunty

.;Earth Observatlons for Agnculture &r‘.f.-

Overview

e Guidance on the implementation of EO
based early warning in less developed
countries

 I|dentification of Essential EO Variables for
Climate Action

 |nstitutional & Technical requirements for
National Crop Monitoring

e To be used for developmg natlonal plans

@'e support of the UNFCCC NannaI Adaptann Planmng Process

> B

launched.-at COP27 b WL,y

EGEOGLAM

Global Agricultural Monitoring
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EGEOGLAM %o GROUP ON

EARTH OBSERVATIONS

Integrating Earth Observations into the Formulation
and Implementation of National Adaptation Plans:
Agriculture and Food Security

GEO Supplement to the UNFCCC NAP Technical Guidelines

@G20_GEOGLAM

www.geoglam.org



GEOGLAM: the way forward

* Factors influencing international food insecurity can be expected to increase
* Climate extremes
* Pestand disease e
«  Conflict
» Nationally focused policy responses - to the above

 Earth Observation will play an ever increasing role to help inform policies =

.; and programs with an increasing number of Space assets 4
: Encouraging easy access to data and validated data products o
 Exploring how to establish.partnerships with commercial data providers ;

 Key actionsto rise to the challenge
e @Greater international cooperation and collaboration —funding mechanisms needed to enable that
 Need to continue the evolution towards open data — Transparency, Innovation, Efficiency
- *  Need for sustained operational solutions ensuring long term continuity
: » Scale up co-development efforts in less developed nations — Public Private Partnerships
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NASA HARVEST

NASA'S GLOBAL FOOD SECURITY AND AGRICULTURE CONSORTIUM

Mission: to advance adoption of satellite Earth
observations by public & private
organizations to benefit food security,
sustainability & agriculture, worldwide

Innovation is needed in developing robust &
scalable measures to monitor the world’s crops for
addressing this global challenge.

NASA Earth Action -
https: / /science.nasa.gov/earth /in-action/

HARVEST is NASA’s Contribution to

ECEOGLAM

Global Agricultural Monitoring

HARVEST
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Reaching our goals through strong & diverse partnerships

For more info: www.nasaharvest.org
Follow us on Twitter: @HarvestProgram




Harvest Impact Areas anavest
A wholistic initiative-focused approach drives Consortium activities,
partnerships, and outcomes.

@ Rapid Action for Agricultural Policy Support Artificial Intelligence & Machine Learning
‘M Markets, Trade and Supply Chains L’; Supporting Transition to Sustainable & Reg. Ag

Regional Initiatives '
4 qll Climate Risk Assessments

|
g Insurance & climate finance : '_ _ _
ﬂ. Early Warning for Early Action




GLOBAL CROPLAND EXTENT & CHANGE 2000-2019

GIEobaIcropIahd extent | p / v i iES :
change 2000-2019 _ _ | Ay Global cropland expansion

accelerated over the past two

| Stable cropland

naturefood decades, most notably in Africa with

Explore content v  About the journal v  Publish with us v

C_ropland ekpansion Half the new cropland area (49%)

CrOpIa nd rEdUCtion "- nature > nature food > articles > article repIinng nqturql vegetqtion qnd tree

Article ‘ Open Access ‘ Published: 23 December 2021 Cove r'

Global maps of cropland extent and change show B In conflict with the sustainabil ity goal
accelerated cropland expansion in the twenty-first / . .
century 8 of protecting terrestrial ecosystems.

Ahmad Khan, Xiao-Peng Song, Amy Pickens, Quan Shen & Jocelyn Cortez



NASA/GEOGLAM CROP MONITOR INITIATIVE

Simple to understand for policy, markets, and early warning communities '

LATEST CONDITIONS PUBLISHED IN OUR REPORTS .

KARA MOBLEY

Brian Barker

Crop Condition Co-Lead ~

Operational monthly consensus

Condions: o T T G G assessments on global crop condition

rorse e, AV Eglly Ny Cogaem based on time-series NASA satellite data,

Watch

— @ . {7 W v I\ N e meteorological and partner ground

-Out-of»Season ° °
information

IMPACT

1. Used routinely in briefings by USAID Office of Food For Peace, European Commission (DG AGRI), UN FAO, World Food
Program, and many governments to inform humanitarian aid and market decisions.

2. New partnership with UN Office for Coordination of Humanitarian Affairs (OCHA) to utilize Crop Monitor to trigger
anticipatory action programs for food security.

"Assessing the global supply situation and being able to predict
unexpected shortfalls is the single most important task to guarantee global
food security. At times of uncertainty, such as today, remote sensing

information systems, such as the Crop Monitor, are critical for reducing

Abdolreza Abbassian uncertainty and enhancing market transparency.

AMIS Secretary
Senior Economist, FAO




THEUNI TED REPUELIC OF TRNZANIA g ! . - NIEW:!
Ministry of 3 u S
w

Repsblcal e Agriculturelivestock andFisher ies
OMA. P.0. By 0

Tl The Offica | Government of Uganda Inter- Minist:

June 2018 Issue 1 Les conditions des cultures au niveau national
au 28 aoat 2019 (Summary)

National Synthesis (Maize, Beans and Wheat)
Volume 02-2017 30 April 2017

Crop Conditions 5§ Crop and Pasture Con
Prevailing conditions are favourable for maize production in most parts of the Country. The government
fertilizer subsidy program has also contributed to favourable maize performance. There has been a reduction
in FAW infestatiion due to intensive rainfall recived in most parts of the Country. However, extremely wet . ‘ I
conditions adversely affected beans production in most parts of the country. Frost occurrence in the Central
highlands also affected beans production leading to rotting. Wheat production is favorable in most of the
growingareas. Wholesale priceso of most commodities continued to decline.

oz

Catherine Nakalembe

rcondition,

Harvest Africa Lead rigaion nd

prove water

Crop Conditions

» showing na a n water for irrigation (KIIWP), that competition
emb 4 ely || is slowing down water supply in rice
plantation and still rainfall amount in

Conditions:

7]
_ A _ : =
End-user Driven, National ownership, integrated into existing systems to meet national needs

Enhancing regional and global information

tional, and regional experts. Crops with condit

Standardized Global Approach for Crop Condition Monitoring

ment by Crop...... les périmetres rizicoles de la région de
Ségou, Mopti et de Tombouctou. Productions arboricoles moyennes  bonnes.
Perspectives  de  productions  jugées Manguiers et les anacardiers en phase de
Jobalement moyennes a bonnes avec des déclinaison saisonniére de production.

4 mauvaises

fare and Ruhango  district
mination and vegetative phas
ather  conditions  lead  to
performance of maize crop.

Development (SDCD)
Good maize crop performance is expected to continue over most parts of
Kenya. The expected enhanced rainfall in Western Highlands and parts of North Climate outlook
Riftand Central highlands will lead to further improvement in crop
< Market information....
s been adversely affected in most parts of the
s with localized flooding in many parts of the Definitions .......

Kenyq B VNI

moyenne:
ans le sahel occidental de la

Tanzania

H03R080 / 279008



State Avg Rating | Responses m Avwg Rating |E'esp|.\nse-s

L Wes Virginia 50 : Colorado 18 48
Urah 3.8 - Nebraska 7 142
Marytand 38 Michigan xr
Fantucky 37 ! North Dakota 6 2

Lowsiana 35 Idaho X6
Ohio 34 Tennesses b

[
Mo 1ana 34 Seuth Catedina 16
Meaw York a3 Minnescla 6

Washingtion a3 Oregon X6

- . . . Arkansas 32 E lowa 26

- ® : & Cakformia 31 Oklatma 26

and Food Security in the | e
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COVID-19 World ) P gEy

: # : Wisconsin 25 Alabama 21

Indiann 1 New Meooo 20

[inots -4 118 Mississippl 1.9

EARTH DATA FOR INFORMED h_{ » 4 wpos 2 7 o 0
AGRICULTURAL DECISIONS 20 13035 \ - 2l 2.8 : : ! '
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9 of Farmers Business Network, Inc, All other frademarks ane the property of thesr respective owners.

Global Wheat Crop Conditions: 2022

Percent Crop Condition of Active Crops

Crop Conditions | Jansary Febisary Mzrch

Exceptional

Favourable

Watch

Import share

Poor

= Failure

Crop Calendars of the Top Producers

% o Gloval |
Top Producers Production™ | _Janua Februa: i June Ju wEl | Sepiember  Dwiober  HNowember  Decermber
China: Winter [95%) 5 3 =

1=

Pelarch
Spring [5%)
European Union
India i
Russian Federation: Winter [859%) -

Sing |35%)
united States: Winter [715%)] [ =

Spring [29%)
Canatha: Spaing [S9%)
winter (113%)

Australia po— ]
=
=

Import share

Ukraine
Pabistan
Angentina
Tirkitge

Iran

United Kingdom
[

Harvest2Market Dashboard
Food Trade Dependence Index

Quarter of Date Quarter of Date

LR R R

* Bsned upon che § pear seermge [I01E-3033) Exporter Country Name

piwevtang - Encty vagestve [ vegacstive - Rupiod uctive Ripanicg through Havesr [ cnrsan (End-or-Senson) IFPRI Collaboration Kim, 0z, Glau Puricelli, Humber et al.

Russian Feders... [l Ukraine




The
Economist

Russian
Invasion of
Ukraine

February 24, 2022

Raised concerns about Global
Food Security

Ukraine war 'catastrophic for global
food'

| < E—

Forty Percent of the World Food
Program’s Wheat Supplies Come
from Ukraine




NASA MONITORING OF AGRICULTURE FOR

UKRAINE - /s partnership of the Ukraine Ministry of Agriculture

Crop Classification using 3m Planet Data

Overall map
accuracy 94% based.
on 4703 ground

samples

I Ssunflower
[ Other Summer Crops
B Winter Wheat
I Rapeseed

[ Not Planted in 2022

Ukraine Crop Proportions By Occupation Status
(As of July 11,2022)

Total cropland Summer crops Winter cereal Winter rapeseed

Sunflower

1
5% 5% 8% 13% 13%
18% 16%
21%

Previously Ocupied 2014

I Unoccupied territories Temporarilty Occupied 2022

LR ]

PrY

.

SERGII SKAKUN

Leonid Shumilo  Christian Abys

SA Harvest Wheat 2022 Estimates

Area Area
Territ Producti Yield

| totaloccupied | 58 | 366 | 160 | 10 |
In 2022 ~22% of Ukraine’s wheat was harvested in
occupied territories. Translating to > $1.3 billion of

loss to Ukraine in 2022.

NASA Harvest Wheat Estimates 2023

Teribory |  Area(MHa) | Production (MMT) | Yield(T/Ha)
MMofUkraine | 637 | 2916 | 458
UkraineControledTerrto 478 | 2307 | 4838
RussanTemporaryOcog 160 | 609 | 3m

2023: higher production, owing to higher yields. Decline in planted
ared. Significant area of abandoned land along the front line.

NASA Harvest is protoyping and
providing production estimates over the
Russian occupied territories.



Harvest in Ukrq|

Mary Mitkish

~ NASA Harvest Consortium
Manager

NASA Harvest Director A Barren Boundary|
Despite a largely successful harvest overall |

some crops along the front line went unharvested|

v

Unharvested winter cereals

Distance fron
Front Line (k|

\/ﬂ\\,~, 401
,\V?
5 35
FRONTLINE\. s (J/
AS OF o 8,
g : %) 0
o A
> ol i (? . o
imf/ FRONT LINE -, ; m}:@m
AS OF S -
 [aa] Measuring War's Effect on a Global
| Breadbasket
| . BELARUS

NASA Harvest researchers are
using satellite observations and
economic data to track how the
Russia-Ukraine conflict is
disrupting the global food
system.

Image of the Day for July 1, 2022

Instruments:

In situ Measurement
Landsat 8 — OLI
Photograph

Planet Labs — Cubesat

2022 KA

agQE 2

Raed Warklife Traeel

Ukrame dam: Satellite images reveal
Kakhovka canals drying up

@22 June

n Russia-Ukraine war

Russia now controls about 22% of
arable land, NASA says

Ukraine’s

By Annabelle Timsit

Technology Politics Wealth  Pursuits  Opinion  Businessweek  Equality

Reaped $1 Billion of Wheat in
ied Ukraine, NASA Says

arvest uses satellite imagery to model wheat crop
or of Ukraine wheat is grown on land claimed by Russia

—uﬂ'&__ A Barren Boundary

area Despite a largely successful harvest overall,

¥

some crops along the front line went unharvested
T
\/ & Distance from

o S WL Front Line (km)
i3 O |
X% - \,f R/\ 400
- LT ‘ : 45 \r-\ [
REIP L Preia )

Unharvested winter cereals

Ehe New Pork Times

Russia now occupies roughly 22 percent of Ukraine’s
farmland, according to a NASA analysis. ¢
= -



Very High Resolution Data for Agricultural Damage Assessments
Crater Detection in Planet Skysat Imagery

SERGII SKAKUN




“Ycommercial Imagery Not publicly available over many
: Ukrainian Positions. " -*

AN ST ST o VSBEE Co Zrhs 11 BaRw ; Craters in Fields

81,000 Fields analyzed -3 '23 |
1.21 Million craters within agricultural fields Fad 0 23105 -
Many fields contain more than 1000 craters W 105 -296
1296 - 840
/ 840 - 3556

| gty ] Front Line Areas
A’ Scale: 1:400,000 *+  Sentinel?2 cloudless



Ukraine Dec 2023 Assessment

— Front line

&

Liberated 2022 ’{
:’i\\

....the 2023 season did see an increase in yields and production relative to 2022 for both wheat and
sunflower, two of the major export crops in Ukraine. However, a significant portion of this
production was harvested in Russian-occupied territories. Dr. Inbal Becker-Reshef, NASA Harvest

Director explains, “to put this in perspective, the amount of wheat alone harvested in the Russian-
occupied territories in 2023, 6.42 mMT, is higher than what was harvested in the State of Kansas in
2023, the second largest wheat producing state in the US, or the equivalent of roughly 55% of
Egypt's total wheat imports, the largest global wheat importer.”
g .

/1
[ Abandoned land 2023 L\’;@
I Russian Fortifications e
Satellite imagery reveals that approximately 7% of Ukraine’s total cropland has been abandoned in 2023 due

to the war, translating to $2 billion in lost harvest and a quantity of grains and oilseeds that could have fed
over 25 million people for a year.

https://nasaharvest.org/news/farming-amidst-war-satellite-data-reveals-productive-yet-challenging-season-ukraine
EEENEEEEEEEENEEEEEEEEEESSSSOOOO



MALAWI| CYCLONE FREDDY AGRICULTURE T
IMPACT ASSESSMENT ) 35

A rapid response facility demonstration

April 2023 rapid crop condition survey was updated in 1 week with flood

impact questions and used to assess the impact of Cyclone Freddy on CYCLONE FREDDY
—— o pact ot -y reacy on FLOOD ASSESSMENT
agriculture and food security in Southern Malawi in partnership with Ministry IMPACT OF CYCLONE FREDIDY ON AGRICULTURE

of Agriculture and UN FAO

Over 2000 fields surveyed in 5 days to assess the flood impact on
agriculture and summarize impacts at EPA level

Data were automatically analyzed through the online tools and available
immediately to feed into reporting mechanisms

Results were used to support the Ministry’s flood impacts assessment 7

Flooding impacted

Submissions:

2k 76%

of plantec

Submissions per District

Flooding damaged 76% of crop area surveyed
and 72.7% of total crop loss was reported.

RCM Capture Extent (2023.03.14)
m Flooded Cropland Area (NASA Harvest cropland mask)
Non Flooded Cropland Area (NASA Harvest cropland mask)

*Supported by funding from USAID




DEVELOPING A FACILl
RAPID AGRICULTURF_
ASSESSMENTS FOR PC
SUPPORT

Inbal Becker-Reshef

NASA Harvest Director




	The GEO Global Agricultural Monitoring (GEOGLAM)initiative �and �NASA Harvest: Consortium on Global Agriculture and Food Security��Chris Justice (University of Maryland)  
	GEOGLAM Launched by the G20 Agriculture Ministers�2011
	GEOGLAM is the Group on Earth Observations (GEO) Flagship Initiative focused on Agriculture and Food Security
	GEOGLAM
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	NASA HARVEST
	Harvest Impact Areas
	Slide Number 13
	NASA/GEOGLAM CROP MONITOR INITIATIVE�Simple to understand for policy, markets, and early warning communities
	Slide Number 15
	Agricultural Supply Chains �and Food Security in the �COVID-19 World
	Russian Invasion of Ukraine�February 24, 2022��Raised concerns about Global Food Security 
	NASA MONITORING OF AGRICULTURE FOR �UKRAINE - In partnership of the Ukraine Ministry of Agriculture
	Slide Number 19
	�
	Slide Number 21
	Ukraine Dec 2023 Assessment
	MALAWI CYCLONE FREDDY AGRICULTURE �IMPACT ASSESSMENT�A rapid response facility demonstration
	DEVELOPING A FACILITY FOR RAPID AGRICULTURAL ASSESSMENTS FOR POLICY SUPPORT 

