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GEOGLAM: A GEO Agriculture Initiative

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

 Approach: Building on existing monitoring systems — strengthening
International and national capacity

« Emphasis on: Producer countries (G20+), Countries-at-Risk &
National Capacity Building (demand driven)

« Vision: ....the use of coordinated and sustained EO to inform
decisions and actions in agriculture

http://www.earthobservations.org/geoglam.php
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GEOGLAM is implemented through 6 Components

1. Global / Regional 2. National 3. Monitoring
Monitoring Systems Monitoring Systems Countries at Risk
Iniernqﬁunql{Gluhul National fSUbna“ﬂnal Food Insecure and M

Vulnerable

4. EO Data Acquisition & Dissemination Coordination )

5. Research & Development toward Operations

6. Capacity Development for EO
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Context For GEOGLAM
Monthly Wheat Prices 1960-2011($/Metric Ton)

Source: World Bank
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Policy Framework for GEOGLAM

G20
FRANCE

G20 Final Declaration
A
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:

« The "Agricultural Market Information System" (AMIS) in Rome on
September 15, 2011, to improve information on markets ...;

« The "Global Agricultural Geo-monitoring Initiative” (GEO-GLAM)
in Geneva on September 22-23, 2011. This initiative will coordinate
satellite monitoring observation systems in different regions of the
world in order to enhance crop production projections and weather
forecasting data.
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GEOGLAM Crop Monitor for AMIS

 QObjective: transparent, timely, crop condition assessments in
primary agricultural production areas

— highlighting potential hotspots of stress or bumper crop
 Focus: stabilizing/calming markets - context of price volatility

« Response to G-20 AMIS request for an international consensus on
crop conditions, building on existing systems
« 4 crops: Wheat, maize, soybean, rice

* AMIS Countries account for 90%
of global production of the 4 crops
» End Users: AMIS Community |

http://www.geogdlam-crop-monitor.org

Coordination by the University of Maryland
on behalf of the GEO Secretariat — with NASA Applied Sciences support
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GEOGLAM Crop Monitor Partners
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Condition Synthesis Maps Covering All AMIS Crops

Crop Conditions & Drivers as of October 28, 2015

Quick and easy to interpret crop conditions
oriented for non RS community
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Asia Rice Crop Conditions as of
October 28th
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Operational Monthly Bulletin since 201
Published in the AMIS Market Monitor

No.27 - April 2015

The Market Monitor is a product of the
i It
covers the international markets for wheat,
maize, rice and soybeans, giving a synopsis of
major market developments and the policy and
other market drivers behind them. The analysis is
a collective assessment of the market situation
ond outlook by the ten internotional
orgonizations that form the AMIS Secretoriat.
Ultimately, the report aims at improving market
i y ond de g ging problems
that might warrgnt the attention of policy
makers.
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Highlights
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Russian Federation and Ukraine, conditions remain mostly favourable though some concern remains
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South Africa, below-normal yields are expected for both white and yellow maire. In the northem
hemisphere, conditions are favourable for the newly planted crops in China and Mexico, as well as in
India where harvest ks almost complete.
Rice- Conditions are averall still favoursble. In Ching, conditions re favourable for the early rice though
there is concern for the single cropped rice in the south west due to excessive moisture. In Thailand,
dry seasan rice conditions are poor due to water deficiency and planted area is signficantly down., In
Inclia, Viet-Nam, indonesis, Nigeria and fracd, ovenall conditions are favourable. in the Phiippines, dry
seawon rice conditions have deteriorated and yields are expecied to be shghtly down relative to last
year,
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Asia Rice Crop Mask: a work in progresss

Percent Rice per pixel
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Crop Mask Viewer

Crop density Hiaher

Currently
available at:

Layer Order
and Vishility *

'+ Winter Wheat /
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¢ Soybean
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Crop Calendar Viewer

Also, currently
available at:

Crop Type: Maize 1




GEOGLAM is seeking greater

involvement of countries from S and
SE Asia in the Crop Monitor -

providing up to date information on

rice-crop distribution, crop calendars
and monthly crop condition
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GEOGLAM Asia-RICE

- Regional Coordination Example -

Shin-ichi Sobue

GEOGLAM Lead of AsiaRICE

Remote Sensing Technology Center of Japan / JAXA
Sobue.shinichi@jaxa.|p
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Scope of Asia-RICE

« Agencies in Asia launched Asia-RICE (Asia Rice Crop Estimation &
Monitoring) program as support to GEOGLAM component 1.

* Asian countries = approx. 90% of world rice production & consumption.
— Rice is not just a food, but closely related to culture.

ID Target Agricultural Products

P1 |Rice Crop Area Estimates/Maps
P2 |Crop Calendars/Crop Growth Status
P3 |Crop Damage Assessment

P4 |Agro-meteorological Information Products

P5 |Production Estimation and Forecasting

18/ 10
http://www.asia-rice.org
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Research and Development
towards Operational use

1. Global / Regional 2. National 3. Monitoring
Monitoring Systems Monitoring Systems Countries at Risk
Iniernqﬁunql{Glubul National fSUbndﬁundl Food Insecure and M

Vulnerable

|
|
I
J

4. EO Data Acquisition & Dissemination Coordination ) '

-
1
|

5. Research & Development toward Operations

6. Capacity Development for EO




Agricultural Monitoring : EO data and Final products

Spatial resolution / Revisiting capacities
EO 5km - 1km 1km - 250m 250m - 60m 60m - 10m 10m - 1m
hourly images daily images 1-3 images / 15 days 1-2 images/ month  1-2 images / season
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| | I —
PatEelese Sample point interpretation Area
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Coarse Resolution Anomaly Product Continuity
S o= -~ July 30 2012
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Requirement for Near Real Time Data
for Agricultural Monitoring

ics and Space Admini: ion
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Near-real-time data for applications, disaster
response and field campaigns

¥ Products within 3 hours of observation
v Highly available processing and distribution systems
v Products based on science algorithms

lance.nasa.gov
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Timely data are critical for crop
monitoring!

NASA EOS near-real-time
daily observations are
processed and provided

< 3 hours from observation

Steps underway for S-NPP
VIIRS LANCE In early 2106
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Primary missions for all targets Products

Target Products

Effective observ.

Spatial Spectral o Crop Type -
Resolution Range frequency Sample Type Field Size Crop Area and Crop Crop . Crop_ Environ. he Pract!ces /

Req# (cloud free)* Mask | Growing Condition Yield Biophysical Variables Cropping

Indicators Variables Systems

Calendar
Coarse Resolution Sampling (>100m)
thermal IR + Daily Wall-to-Wall Al

1 500- 2000 m optical

optical + 2 to 5 per week Cropland Extent All

2 | 100500 m SWIR

Daily Cropland Extent All

3 5-50 km microwave

Moderate Resolution Sampling (10 to 100m)

Monthly (min 2 out of

optical + | season+ 3 in season).
4 1070m | \WR+TR | Requiredevery1.3 | Cropland Extent All
years.
optical + | Weekly (min. 1 per 16
5 10-70m SWIR + TIR days) Sample All
Weekly (min. 1 per 2 Cropland Extent of
eekly (min. 1 per .
6 10-100m SAR Leeks} P persistant cloudy All
areas/Rice

e i m ey —_ e

L ] ’ -
CE@S Source: CEOS ACQUISITION STRATEGY FOR GEOGLAM PHASE 1

Comnties b Bamrvets ot



Component 4 Phase 1: Pilot Study on Data Interoperability NASA, CESBIO, ESA

Sentinel-2A and 2B and LDCM

Number Of Accesses - Static Contours - ; Longitude: 1.4 > 34.6

Latitude: 44.4 > 51.6

The large number of blue colored bands

(>41 accesses) indicate that the revisit

interval over the majority of the region is
. on the order of 2 days.

ot

-

The picture shows the number of times LDCM and the Sentinel 2 satellites accessed areas

on the ground over an 80 day period of time.
21 accesses indicates a maximum revisit interval of ~3 days 19 hours
46 accesses indicates a minimum revisit interval of ~1 day 18 hours




EARTH OBSERVATIONS

Global Agricultural Monitoring

GROUP ON @:7 GEOGLAM




RADARSAT Constellation Mission

http://www.asc-csa.gc.ca/eng/satellites/radarsat/default.asp

e Evolution of the RADARSAT Program —2 3 satellites —
600 km orbit, 32 minutes separation

e 15 min/orbit imaging (avg) x 3 satellites
 Average daily global access; 4-day exact repeat

 Focus on Marine Surveillance, Disaster Management
and Ecosystem Monitoring (including Agriculture)

THREE-SATELLITE CONSTELLATION DAILY COVERAGE OF CANADA

GREEMLAMD
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Research and Development
towards Operational use

1. Global / Regional 2. National 3. Monitoring
Monitoring Systems Monitoring Systems Countries at Risk
Iniernqﬁunql{Glubul National fSUbndﬁundl Food Insecure and M

Vulnerable

4. EO Data Acquisition & Dissemination Coordination )

5. Research & Development toward Operations :

6. Capacity Development for EO




JECAM oo

Joint Experiment for Crop Assessment and Monitoring EARTH OBSERVATIONS

Global network of over 30 voluntary JECAM sites

21 ; L

A collaborative global network of sites, working on common research questions (crop
type, area, condition, yield) and representing very diverse agro-ecosystems
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Areas of GEOGLAM R and D

 Improved global EO-based products - cropland, cropping
systems, crop type, crop calendars

« New Iinternational Earth Observations for agriculture —
soll moisture, ET, biomass

 Quantitative EO-based indices related to crop production

 Improved methods and tools for crop production
assessment and forecasting (national / sub-national)

» Development of Standards & Best Practices

« Economic impact of improved forecasts

 Global monitoring of agricultural land use change
* Crop model and EO integration
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Research and Development
towards Operational use

1. Global / Regional 2. National 3. Monitoring
Monitoring Systems Monitoring Systems Countries at Risk
Iniernuﬁunql!Glubul National fSUbndﬁundl Food Insecure and M

Vulnerable

4. EO Data Acquisition & Dissemination Coordination )

5. Research & Development toward Operations
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GEOGLAM CAPACITY DEVELOPMENT COMPONENT

Reinforce National/Regional/Global capacities to conduct agricultural
monitoring

MAIN STEPS

» Assess national capacity in agriculture
monitoring and EO data use;

» Define data coverage requirements;

> Define activities that can assist national
implementation;

Develop customised training at national level;
Conduct a series of regional workshops;

Regional training / information exchange and
continued global/regional networking

YV V V
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Pakistan Agricultural Information System
(Collaboratlon between USDA, FAO, SUPARCO, CRS, & UMD)
[Agric (20

e Monitoring -- 250-meter MODIS/NDVI Time Series ) >\\
@ =1 F\g/0 HKBD v~ Haeo@uv@ i 083 F-
9 to Ju USDA Yo

e A . I S R

Product Type [MODA44/MYD44 (16-day)[~] @
Image Date  [2012-Jun-08 to Jun-24[v] @

Image Type | Current Image = @
Water Mask | Standard (MOD12) =] @
Crop Mask  [None = e
Palette Color (Ramp) [v] @

Click Type  [Palygon: Provinces[] @

Pakistan Polygon Options ?
Draw? Label? Zoom To

Provinces [7] [ |Punjab [=]

Divisions  [¥] =]

Districts [ L] [=]

MODIS NDVI (Terra) (MODOS B-day) Graph () e cus cougn)
| Dwnkind Geagh Dute | | Downion] Genph e (twrate) | [ |

MODIS NDVI (Terra) (MODO3 8-day) : Dera Ghazi Khan (Crops Only)

e o |
NN Y

EO Estimated vs. Reported Wheat Production for Punjab
Districts: 2009-2011

1400
HOT TOPICS
1200 R? =0.9191
RMSE at district level = 72 (1000 MT) ~ 14% >
= RMSE at Punjab level= 48 (1000 MT) <1% * *
= 1000
3
i tarpeted training co
2 0‘%
£ 800 Y
g o* S
]
£ o0
% z‘ * * & * DIRECT Links
t LA —
g o - -
= * 0 £ * = i S . ]
0‘ ¢
200 r *
. *
o T T T T
0 200 400 600 800 1000 1200

Estimated Production (1000 MT)

32/27



NatlonaICapaC|ty Bwldmg Paklstan (USDA/ FAO/ UMD)

038 full-time crop reporters continuously inspect agricultural fields in
1240 villages in Punjab Province.
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So in summary what iIs GEOGLAM doing?

- Increasing communication and sharing experience amongst the
Ag Monitoring Community of Practice & with related programs

Promoting EO-based approaches for operational agricultural
monitoring

Method testing & inter-comparison, developing best practices
R and D to develop new monitoring capabilities & products
- Translating EO data into policy relevant information

- Articulating and advocating community requirements
to EO data providers

- Helping improve national and international agricultural
monitoring systems



