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Kiersten Johnson, USAID 
Bureau for Food Security 
Dr. Kiersten Johnson is an international population and health 

demographer with 20 years of experience conducting in-depth 

analyses of Demographic and Health Surveys (DHS) and Service 

Provision Assessment data for the USAID/Bureau for Global Health’s 

MEASURE DHS project, the USAID/Climate Change Initiative’s 

Climate Change Resilient Development project, and the 

USAID/Forestry and Biodiversity Office’s Measuring Impact project. 

She has led innovative developments in the integration of NASA’s 

satellite remote-sensing data into the DHS to explore associations 

among climate, environment, and health and nutrition outcomes. She 

is currently serving as a monitoring and evaluation technical advisor in 

USAID's Bureau for Food Security Monitoring, Evaluation and 

Learning Division for the US Government's Feed the Future Initiative.



Paul Tanger, USAID Bureau 
for Food Security 
Paul is an Agriculture Research Advisor in USAID's Bureau for Food 

Security where he manages biotechnology and crop improvement 

projects. Previously as an AAAS S&T Fellow at USDA NIFA, Paul led 

the launch of a new initiative focused on data science in agriculture, 

as well as developing open data policies, examining and visualizing 

impacts of research funding, and coordinating plant breeding 

investments.  Paul's Ph.D. work at Colorado State University in 

collaboration with the International Rice Research Institute pioneered 

the use of advanced techniques to measure crop traits in the field for 

improved agricultural crop breeding.  Previously, Paul worked in the 

technology transfer space, as well as a project manager in the 

financial services industry.



Narendra Das, NASA Jet 
Propulsion Laboratory
Narendra Das joined the Jet Propulsion Laboratory (JPL), and has 

been conducting research in hydrology and microwave remote 

sensing research on land. He is currently a Research Scientist with 

the Radar and Algorithm Processing Section at JPL. He is the lead 

developer of the NASA SMAP mission high resolution soil moisture 

data. He recently joined the NASA Surface Water and Ocean 

Topography (SWOT) mission Algorithm team. He is the JPL PI for the 

NASA SERVIR projects, and co-developer of the Regional Hydrologic 

Extreme Assessment System (RHEAS) framework. He is instrumental 

in deployment and operationalizing the RHEAS platform in Lower 

Mekong Basin countries, Mekong River Commision, and East African 

countries through the NASA SERVIR project. 



Robert Hijmans, University of 
California, Davis
Robert Hijmans works on data science applications in international 

development, with an emphasis on modeling spatial variation. His 

research interests include agricultural biodiversity use, climate 

change, remote sensing of agriculture, sustainable intensification, and 

nutrition. He has developed widely used software such as the R 

package "raster" and spatial databases such as Worldclim and 

GADM. He directs the Geospatial and Farming Systems Consortium 

of the Feed the Future Sustainable Intensification Innovation Lab. He 

has a PhD from Wageningen University and has worked in Africa, 

Asia, and Latin America.



Philomin Juliana, International 
Wheat and Maize Improvement 
Centre 
Philomin Juliana is an associate scientist and a bread wheat breeder 

at the International Wheat and Maize Improvement Centre (CIMMYT), 

Mexico working with Dr. Ravi Singh, as part of the Delivering Genetic 

Gain in Wheat (DGGW) and the USAID Feed the Future projects. She 

holds a Ph.D. and Masters degree in Plant Breeding and Genetics 

from Cornell University, and a Bachelors in Biotechnology from Tamil 

Nadu Agricultural University, India. Her current research involves 

evaluating genomic selection and high-throughput phenotyping based 

predictive modelling for traits like grain yield, disease resistance and 

quality in CIMMYT’s bread wheat breeding program. She also works 

on genome-wide association mapping and genomic fingerprinting 

CIMMYT’s wheat germplasm for key traits.



Raghavan Srinivasan, Texas 
A&M University
Raghavan Srinivasan, Ph.D. is a professor at Texas A&M University 

and director of the Spatial Sciences Laboratory at Texas A&M. He has 

become known and respected throughout the world for his 

developmental work with spatial sciences and computer-based 

modeling, especially the Soil and Water Assessment Tool or SWAT 

model. His research and its applications have contributed to long-

lasting changes in natural resource assessments and development of 

management system options, currently being used in more than 90 

countries. Over the past nine years, he has conducted more than 60 

international workshops for students and professionals in more than 

20 countries and the demand is increasing each year.



Estefania Puricelli, University of 
Maryland, NASA Harvest
Estefania has a Master’s in Agricultural Economics from the University 

of London. She completed her undergraduate studies at the 

University of Buenos Aires, where she received degrees in 

Agricultural Economics and Farm Management as well as Economics. 

She collaborates with GEOGLAM, the G20 initiative that monitors 

crop conditions globally and was created together with AMIS. 

Estefania manages the monthly AMIS Market Monitor report, the 

primary product of the platform. Estefania is part of the Coordination 

team of the Agriculture Monitoring in the Americas (AMA). The 

initiative focus on strengthening national systems’ monitoring 

capabilities through Earth observations (EO) in the Americas. 

Estefania also co-leads the NASA Harvest working group on Markets 

and Trade.



Jawoo Koo, International Food 
Policy Research Institute
Jawoo Koo is a Senior Research Fellow at the International Food 

Policy Research Institute, based in Washington, DC. Jawoo has 

almost 20 years of experience applying geospatial analyses and 

large-scale biophysical modeling in agricultural research and 

development. He received Ph.D. at the Agricultural and Biological 

Engineering Department at the University of Florida. He co-founded 

the CGIAR Platform for Big Data in Agriculture program, supporting 

agricultural scientists to use open, multidisciplinary data and data 

science techniques for sustainable development impacts. He serves 

as the Global Coordinator of the CGIAR Consortium for Spatial 

Information, a geospatial Community of Practice in CGIAR and 

partner institutes.
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Agrilinks theme for May: Earth Observations 
for Food Security and Agriculture

• Showcase the many ways that EO data and 
applications are being used in ways that directly 
correspond to Feed the Future’s strategic approach

• Creates space for researchers who work with EO 
data to engage in mutually beneficial dialogs with 
people whose work in food security and agriculture 
could benefit from the insights derived from these 
data

• Encourage to review other content from this month
• https://www.agrilinks.org/post/earth-observations-

food-security-and-agriculture-applications-feed-
future

https://www.agrilinks.org/post/earth-observations-food-security-and-agriculture-applications-feed-future


Rationale and Purpose

Current capabilities for effective at-scale monitoring of smallholder 
agricultural systems are limited at best. However, increased availability 
of high- and medium-resolution Earth observation (EO) data and 
modern computational capacities mean that the promise of EO data for 
effective agricultural monitoring has never been greater. Yet, a critical 
methodological challenge remains: the limited access to and/or 
availability of reliable, representative ground-referenced data, which are 
critical for developing and assessing the accuracy of EO-based models.

The purpose of this webinar is to convene practitioners that work on 
different aspects of ground-referenced data, so that this essential 
resource can be shared and utilized more efficiently and widely in the 
agricultural development space. Our panel of speakers will share 
examples of how they have generated, utilized, curated, and shared 
ground-referenced data, and will invite participants to share their own 
experiences and resources.



Rationale and Purpose

The long tail of data 
and how can we 
enable more use?

Do we need better 
organization, or 
different data?



Scope

• Earth observations and remote sensing
• Ground referenced data
• Use cases:

– Monitor and respond to disasters
– Manage resources
– Detect emerging threats
– Track trends

• Related topics:
– PII
– Sustainability
– Consumption (decision support tools)



Outline

• Three groups:
– Generators
– Aggregators and Platforms
– Modelers and users

• End users!



Agenda

9:40 Narendra Das, NASA JPL/CalTech
9:45 Robert Hijman, University of California, Davis
9:50 Philomin Juliana, CIMMYT Mexico
9:55 Raghavan Srinivasan, Texas A&M University

10:00 Estefania Ines Puricelli, GEOGLAM, University of Maryland
10:05 Jawoo Koo, IFPRI

10:10 Q&A
10:30 Open discussion

10:45 Kiersten Johnson, USAID



Date

Geo-Referenced Data to Inform EO Modeling 
for Agriculture: A Discussion among 
Collectors, Users, and Aggregators

Narendra N. Das, 
Jet Propulsion Laboratory (JPL), NASA



Who are we and what are we doing?
• I am a hydrologist and microwave remote sensing 

person. I also work extensively on hydrologic modeling 
and crop modeling, and use remote sensing data in the 
study of hydrology and crop phenology.

• I work as a Research Scientist in the NASA’s Jet 
Propulsion Laboratory (JPL)

• JPL has many Earth based environmental satellites to 
remotely sense geophysical state variables and 
parameters?
– JPL has also developed the Regional Hydrologic Extreme 

Assessment System (RHEAS) i.e., a coupled hydrologic and 
crop model. RHEAS platform needs various farm management 
information for optimal modeling and crop yield data for 
validation



Geographies and crops

• What geographies are you mostly working in?
Two SERVIR projects: our areas of interest are East 
Africa countries (Kenya, Tanzania, and Ethiopia)
Lower Mekong Basin countries (Cambodia, 
Vietnam, Laos, Myanmar, and Thailand) 

• What crops do you mostly work with?
We are working for cereal crops, mostly rice, wheat 
and maize.
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Hydrologic and Crop Modeling 

Regional Hydrologic Extreme Assessment System (RHEAS), it is a prototype software 
framework for hydrologic and crop modeling and data assimilation that automates 
the deployment of water resources and crop yield nowcasting and forecasting.

https://doi.org/10.1371/journal.pone.0176506
Andreadis and Das et al., 2017

VIC
Semi Distributed
Process-based 
model

M-DSSAT
Process-based
Crop model,
modified to work
in ensemble 
mode.
Assimilates profile 
soil moisture and 
LAI.

Nowcasting

Forecasting

Nowcasting Forecasting

NMME

JPL PI for the NASA SERVIR Project

https://doi.org/10.1371/journal.pone.0176506
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Hydrologic and Crop Modeling 
A Case Study on Lower Mekong Basin (LMB) Countries

• Mekong: 12th longest river (4,350 km)

• LMB: Lao, Thailand, Cambodia, Vietnam, Myanmar

• Seasons: Wet (May-Oct); Dry (Nov-Apr)

• Annual Rainfall: 1200-2500 mm per year

• Agriculture and Fishing are the main activities

• Primary Crop: Paddy (Rice)

The objective of this study is to provide drought onset/recovery and rice yield estimate nowcast and seasonal forecast

SERVIR Project: A joint NASA and USAID undertaking that focuses on the developing countries to enhance the end-user  
capabilities on  Hydrological and Agricultural applications for societal benefits. 

Targeted Users: Agricultural Ministries and 
Government Water Resources Agencies
Mekong River Commission



22

Hydrologic and Crop Modeling 
A Case Study on Lower Mekong Basin Countries, Examples of RHEAS Outputs

Severit
y

May 31st, 
2018

July 31st , 
2018

May 31st, 
2019

July 31st , 
2019

Forecast Forecast

May 31st, 
2018

July 31st , 
2018

SMDI

May 31st, 
2019

July 31st , 
2019

Forecast Forecast

Comparison of Severity and SMDI shows that the forecast for 2019 in LMB countries are drier than in 2018.
The study clearly shows the impact of drought year (2016) on the rice yield in Vietnam.
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201820172016201520142013

Forecast 
2019

Rice Yield [Kg/Ha]

RHEAS demonstrates that it is capable to capture the 
interannual variability of rice yields at administrative unit. 

Status as of 
August 31st, 2019

[Kg/Ha]

Forecast of Rice Yield Crop Status. The crop has
not reached maturity. Probable harvest date is in
mid October, 2019

Hydrologic and Crop Modeling 
A Case Study on Lower Mekong Basin Countries, Examples of RHEAS Outputs

Das et al., 2019, submitted to Agriculture Water Management



Constraints
• What obstacles do you face in getting the data 

you need for your work?
Credible and quality data of farm management 
practices. Open access digital data not available or 
willingness to share. 

• What obstacles do you face in maximizing use 
value of data already collected?

Data are haphazard (spatiotemporal inconsistency) 
and short time series



Opportunities

• Potential for this area
Active collaborations with participating agencies, 
and capacity building

• Next steps for you, your area, or other 
suggestions

Looking forward to work with USAID to maximize 
the potential and chances to get in situ data and 
crop related statistics at county/district level



Date

Geo-Referenced Data to Inform EO 
Modeling for Agriculture: A 
Discussion among Collectors, 
Users, and Aggregators
Robert J. Hijmans
University of California, Davis



Who are we and what are we doing?

• Professor, spatial data science in agriculture
• University of California, Davis

Feed the Future Innovation Lab for Sustainable 
Intensification

• What is your organization doing in this space?
– Assembling georeferenced crop and crop yield data 
– EO-based prediction of crop distribution and yield in 

space and time to support crop insurance
– Open source software development (R) and capacity 

building to support this



Geographies and crops

• What geographies are you mostly working in?
– Sub-Saharan Africa, South Asia, Andes, California

• What crops do you mostly work with?
– Maize, rice, potato



Constraints

• What obstacles do you face in getting the data 
you need for your work?

An urgent need for more high-quality public crop 
yield data.

• What obstacles do you face in maximizing use 
value of data already collected?

Data access (even though this is much better now)



Opportunities

• Strengthen community data curation

• Strengthen open science --- allowing for entry of 
newcomers

• Targeted, intensive data collection for evaluation 
and comparison of modeling methods



Date

Geo-Referenced Data to Inform EO 
Modeling for Agriculture: A 
Discussion among Collectors, 
Users, and Aggregators

Thomas Payne (t.payne@cgiar.org) 
Rosemary Shrestha (R.Shrestha2@cgiar.org)
Philomin Juliana (p.juliana@cigar.org)
International Maize and Wheat Improvement Centre (CIMMYT, Mexico)



Mission
Maize and wheat science for 
improved livelihoods.

Vision
A world with healthier and more 
prosperous people – free from global 
food crises – and more resilient agri-
food systems. 



Global seed distribution network

The CGIAR provides 80% of germplasm to the developing world.



International Wheat Improvement Network

• Annual worldwide distribution from CIMMYT:
– Spring bread and durum wheat, and winter bread wheat trials
– 28 targeted observation nurseries and replicated yield trials
– 240 collaborators in 80 countries
– 1300 experiments, >10 tons of seeds, sent by air freight
– Free-of-charge to researchers.  All covered by the SMTA.

• Objectives of IWIN
– Rapid dissemination of improved wheat germplasm
– Genetically diverse parental germplasm
– Direct release after local evaluation
– Voluntary evaluation data return to CIMMYT, 40-50% rate of 

return.  Precise phenotyping is not an objective for IWIN.



Platform serving ground-referenced data for 
EO modeling consumption: CIMMYT Dataverse

https://www.cimmyt.org/

https://www.cimmyt.org/


https://data.cimmyt.org/dataverse/cimmytdatadvn

https://data.cimmyt.org/dataverse/cimmytdatadvn


Predictive modelling of wheat yield using spectral 
indices from high-throughput phenotyping

USAID Feed the Future project
Jesse Poland, Suchismita Mondal, Jose Crossa, Matthew Reynolds, Francisco Pinto, Lorena González Pérez, Atena Haghighattalab and Daljit Singh

q Image acquisition: HTP data is collected using 
airplanes fitted with a Hyperspectral camera and 
drones fitted with a multispectral camera.

q Image processing: Aligning photos and 
building sparse point clouds, importing GCPs 
and geo-referencing the images, stitching 
images into dense point clouds, classifying 
points into plants and ground, creating a digital 
elevation model, ortho-mosaic generation and  
calculation of vegetation indices for the plots. 

CIMMYT’s yield trials in Ciudad Obregon, Mexico

MicaSense rededge camera

Matrice 100

Piper PA-16 Clipper aircraft with a hyperspectral camera

Geo-referencingGround control point

Images courtesy: Francisco Pinto



Vegetation indices that are related to grain 
yield are used as correlated predictors

Train 
multivariate 
prediction 

models

Estimate 
breeding 
values 

(BVs) of 
new 

wheat 
lines

Select lines 
with the 
highest 

BVs, make 
crosses and 

advance 
generations

Phenotyping data

Genome-wide 
molecular markers
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Grain yield prediction accuracies within and across years

q Prediction of grain yield across 
years/environments is challenging.

q Can crop growth models using meteorological 
variables, accounting for soil variability and 
micro-environmental field conditions etc. 
improve prediction accuracies?

Predictive modelling of wheat yield using spectral 
indices from high-throughput phenotyping

USAID Feed the Future project
Jesse Poland, Suchismita Mondal, Jose Crossa, Matthew Reynolds, Francisco Pinto, Lorena González Pérez, Atena Haghighattalab and Daljit Singh





Date

Geo-Referenced Data to Inform 
Earth System Modeling for 
Agriculture: A Discussion among 
Collectors, Users, and 
Aggregators
Raghavan Srinivasan, Texas A&M University
R-Srinivasan@tamu.edu



Who are we and what are we doing?
• A professor of spatial sciences and watershed 

modeling
• TAMU – Developer of the SWAT model  for 

natural resource assessments and development 
of land and climate management systems

• Our Spatial Sciences Lab
o Apply both geo-referenced ground based and EO 

derived data in hydrologic modeling
o Generate ground-referenced data for use in water 

and land management
o assessment of EO-based products (ET, AWC, 

Biomass…)



Geographies and crops
• From ASAR to monsoonal climates
• Small watersheds to river basins including transboundary river 

systems, and regions (e.g. Africa, Europe and the Continental 
US.

• Cereal, vegetable, fiber crops, fruit and nuts, beverage and 
spice, legume crops

• Biomass for fodder and grasses for grazing, bio-energy crops, 
forest.

• Water balance estimation
o water availability
o soil moisture 
o actual evapotranspiration
o irrigation water requirement
o Water pollution

• Reservoir water levels
• Wetland status



Constraints

• Some of the obstacles include
o Quality data scarcity

o Shot time-series temporal and
o Low spatial resolution 

o Access to existing data, especially from ministries and 
agencies in developing countries for ground truthing

o Emergence of big data, especially from remote 
sensing, but
o Data not well validated
o Large storage and computational requirement for analysis
o Diverse formats (eg. *.tif, *.NetCDF, *.hd5 etc.)

Missing records



Opportunities
• Continuous improvement in 

o Spatial and temporal resolution
o Cloud based computational and storage

• Support EO-based data generation through
o Validation
o Flagging anomalies
o Value added products
o Capacity building

• Open data policy by funders improved access to data
• Bio-geochemical models becoming source of data

o Use limited information and generate more data for 
interpretation

o Physically based and provide reliable data including uncertainty
o Help to reasonably predict the future, providing new data and 

insight



Date

Geo-Referenced Data to Inform EO 
Modeling for Agriculture: A 
Discussion among Collectors, 
Users, and Aggregators

Estefania Puricelli
Alyssa Whitcraft, Antonio Sanchez Galves, Mike Humber, Jon Keniston
Agriculture Monitoring in the Americas | A GEOGLAM Regional Network
NASA Harvest | University of Maryland



Who are we and what are we doing?
Agriculture Monitoring in the Americas (AMA):
A regional network to enhance national monitoring 
systems and their participation in GEOGLAM



Geographies and crops
Plus others of 
national interest



Constraints

• There are many public resources for Remote 
Sensing (RS) data and use
– EO-based products (e.g. crop mask, calendar, yield)
– EO-based tools (e.g. GLAM, Sen2-Agri…)
– Tabular data (e.g. in situ points, production/trade info)
– CapDev Tools (e.g. webinars, MOOCs, training 

manuals) 
• In the Americas, especially in South America and 

the Caribbean, not everyone is aware of them
• There are also many really good national 

resources for RS, but they are hard to find



Opportunities: resources.agamericas.org

https://www.google.com/url?q=http://resources.agamericas.org&sa=D&source=hangouts&ust=1558819718224000&usg=AFQjCNG8XoDw5fI3FkiOkmLXQSzTUxYRbA


May 29, 2019

Geo-Referenced Data to Inform EO 
Modeling for Agriculture: 
A Discussion among Collectors, 
Users, and Aggregators
Jawoo Koo
International Food Policy Research Institute
CGIAR Consortium for Spatial Information | CGIAR Platform for Big Data in Agriculture



Where’s CGIAR?

8,000 scientists in 15 centers
Research stations in 57 countries

1,000 research locations in 95 countries



Introducing…
CGIAR Platform for Big Data in Agriculture
▪ One of thee Research Support Platforms of CGIAR

▪ We support agricultural scientists to harness the power of big data to 
accelerate and enhance the impact of international agricultural 
research.

▪ Our activities in three modules:

Organize
Support data generation, 

curation, management

Convene
Collaborate and convene 

to incorporate data science

Inspire
Support data science pilot 

projects in partnership



We Make CGIAR Research Data F.A.I.R.
Findable, Accessible, Interoperable, Reusable
Open access is not enough!

https://gardian.bigdata.cgiar.org

https://gardian.bigdata.cgiar.org/


We Make Data More Useful

Dataset 3 
in ODJAR

Dataset 2 
in 

CIMMYT 
database

Dataset 1 
in Harvard 
Dataverse

Allows data to be searched 
in an automated way and 
connected with other 
databases through the 
semantic web.

Allows data to be 
transformed using existing 
AgMIP data translators.

Allows fast, complex 
searching without accessing 
and interpreting the data 
directly.

Allows data to be 
discovered and accessed.

Credit | Cheryl Porter (U. Florida)



Our Geospatial Modeling Use Cases
Data types
▪ Global (96 countries)
▪ Maize, rice, wheat, cassava, 

potato, beans, and 
trees/coffee (plus other 
CGIAR mandate crops)

▪ Land use/land cover, 
agronomic/breeding trials, 
farm and natural resource 
managements, household 
surveys (700K HHs/year).

Applications
▪ Supervised classifications 

(e.g., crop geography, field 
boundary)

▪ Mapping outcomes using 
proxies (e.g., nighttime lights 
for nutrition)

▪ Modeling for scenario 
analyses (e.g., climate 
change impacts)

Credit | CGIAR-CSI



Constraints
▪ Obstacles in getting the data we need

– Not reliable national/subnational statistics data 
(representativeness, calibration/validation)

– Inherent challenges in mapping low-input smallholders’ 
agriculture 
(heterogeneity, small plots, weeds, clouds)

▪ Obstacles in maximizing value of data collected
– Incentivizing researchers for further use of data by others
– Implementing interoperability
– Biases in published data (more successes than failures)
– Fear of exposing PIIs and any unintended consequences of 

data used by others



Opportunities

▪ Potentials
– Avoid unnecessary duplicate collection of data
– Gaining insights by linking data across domains
– Increase research visibility and validity
– Facilitates open scientific enquiry and innovation
– Provides important resources for education and training

▪ Next Steps
– Standardizing data from the collection (AgroFIMS)
– Strengthening EO community in CGIAR (incentivize to share 

georeferenced data, provide training, mini-grants for pilot projects and 
key datasets, and shared services)

– Providing CGIAR data in AI/ML-friendly formats (Sidecars)



Contact: jmaccartee@usaid.gov

Comment on today’s topic: https://www.agrilinks.org/event/geo-

referenced-data-inform-eo-modeling-agriculture-discussion-among-

collectors-users-and

Tweet tips! twitter.com/agrilinks

Post resources! facebook.com/agrilinks

mailto:jmaccartee@usaid.gov
https://www.agrilinks.org/event/geo-referenced-data-inform-eo-modeling-agriculture-discussion-among-collectors-users-and

