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GRASP
Geospatial	Resource	for	Agricultural	Species	and	Pests	

Facilitating	modelling	from	sharing	data	and	processing
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Spatio-temporal Agricultural modelling
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The State of the World’s Plant Genetic Resources 
for Food and Agriculture

• http://www.fao.org/docrep/013/i1500e/i1500e.pdf
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a multidisciplinary project between

Crop sciences / Plant Sciences /Agronomy 
& Geospatial Sciences

• genetic & phenotypic & trait information
• agricultural & environmental information
• geospatial architecture & data & models management

GRASP
Geospatial	Resource	for	Agricultural	Species	and	Pests	

2013



http://aims.fao.org/activity/blog/agrigis-workshop-and-think-tank

5

Dr. Didier G Leibovici, Dr. Sam Meek, Dr. Suchith Anand, 
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Interoperability from data integration to 
geocomputational forecasts

“Geospatial Resource for Agricultural Species 
and Pests with integrated workflow modelling to 
support Global Food Security (GRASP-GFS)”

Dr. Rumiana Ray, Dr. Sean Mayes, Pr. Charlie Hodgman, 
Pr. Sayed Azam-Ali

University of Nottingham, Crop Science / CPIB, 
CFFRC (Malaysia)

and other partners UK, Australia,…
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Generic workflow of the GRASP project
use and reuse of available information
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data and processes at the same level
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eGRASP = Spatial Data Infrastructure
• A Database (GeogermplasmDB)   à genotypic 

variations
CropStoreDB + OpenGIS ( using PostGIS)

• a workflow composition tool (wAT) à used for 
crop modelling

e.g. coupling a disease model with APSIM 
• a simulation approach for quality & error propagation 

à metadata & decision
-classical error propagation 

(multiple-run of the workflow)
-meta-propagation of uncertainty

(running the workflow on quality informatio)
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major crops (wheat) and underutilised crop (Bambara groundnut)
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geogermplasmDB
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eGRASP
platform

architecture
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Workflow composition of Data & Processes 
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BPMN 2.0

WPS, WFS, WCS
CSW …

Semantic Framework…RDF
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QGIS Graphical modeler
• Useful for chaining and workflow of GIS operations/transformations
• Less for Scientific modelling such as crop modelling unless you register 

WPSs
• Doesn’t use the BPMN standard! 
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http://www.qgis.org/en/site/about/case_studies/italy_rome.html?highlight=modeller
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Workflow editor & Workflow engine
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BPMN 2.0

• wAT
workflow Authoring Tool
for OGC services
(WPS)
• WPS
flexibility for geoprocessing
registration in wAT
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wAT web editor for WPS services
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Examples of a workflows for Quality Assurance of crowdsourced data
and  … Weight of Evidence flooding extent estimation

• drag & drop
• Instantiate
• run
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wAT web editor for WPS services
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Examples of a workflows for Quality Assurance of crowdsourced data
Weight of Evidence flooding extent estimation

• drag & drop
• Instantiate
• run
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Quality & error propagation
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Where really 
Datasets & GeoProcessing
are on equal footing!

Leibovici et al. 2011 EGU, 2013 
Journal of Spatial Science
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Land Degradation / Sustainable Agriculture
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PROJECTION of DEMOGRAPHIC 
TRENDS: 

SCENARIO  1

LEVERAGE * OF PRESSURE ON 
RESOURCES: SCENARIO 2

*Stopping wood energy and  stable 
population

PROJECTION of DEMOGRAPHIC 
TRENDS and DROUGHT: SCENARIO  
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PROSPECTIVES horizon 2004 : SIMULATIONS OF SCENARII

DIAGNOSTIC 1991-1995 : LAND DEGRADATION RISK

MultiUsage Index of Land Degradation Risk
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eGRASP platform current and projects

• PhDs  
– Roberto Santos Genetic and Environmental information (see next)
– Masoud Al –Azri Disease modelling & crop growth integration
– Dai Huynh Crowdsourcing under-utilised crops

• GRASP2gfs GCRF-BBR proposal (Nov 2016):
Geospatial Resource for Agriculture Species and Pests with workflow e-

infrastructure to support Global Food Security modelling simulations
(GRASP2gfs)

• AgriGIS workshop & think tank (Nairobi 27-28 Oct 2016) 
http://opensourcegeospatial.icaci.org/2016/10/agrigis-workshop-and-
think-tank-meetings-in-nairobi/
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Eyespot disease (wheat)

• http://www.fao.org/docrep/013/i1500e/i1500e.pdf
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PhD Masoud Al-Azri: Disease modelling & crop growth integration
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geogermplasmDB
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The State of the World’s Plant Genetic Resources 
for Food and Agriculture

• http://www.fao.org/docrep/013/i1500e/i1500e.pdf
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PhD Roberto Santos: Genetic and Environmental information
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Spatial Patterns in the genetic variation of Bambara 
groundnut
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Approach:	molecular	markers,	environmental	data	and	
linguistic	data;

How	environmental	and	anthropocentric	factors	
affected	the	genetic	variation	of	Bambara	groundnut?
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Spatial Patterns in the genetic variation of Bambara 
groundnut
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Spatial Patterns in the genetic variation of Bambara 
groundnut
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Same seen as a BPMN workflow
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Genetic x Geographic distance (Mantel test)

−0.2 0.0 0.2 0.4

Genetic x Enviromental distance (Mantel test)

−0.2 0.0 0.2 0.4

Environmental x Geographic distance (Mantel test)

−0.2 0.0 0.2 0.4 0.6 0.8
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Function mantel, package ade4 (R)
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example of Moringa crop
• The greatest body of knowledge often lies with the

farmers who have grown the crops.
• Crowdsourcing is a potential method to collect

such knowledge (data).
• How can the quality of crowdsourced data be

assessed in situations where there is no or limited
ground-truth?

• Proposed approach: assessing thematic quality
(knowledge) of contributor as a proxy for quality of
data.
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PhD Dai Huynh: Crowdsourcing under-utilised crops
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GRASP2gfs project proposal

• Geospatial Resource for Agriculture Species and Pests with workflow e-
infrastructure to support Global Food Security modelling simulations
(GRASP2gfs)
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eGRASP platform status

• Still lots of stiches to do and better interfacing
• The design and principles are there
• Would allow scenario / simulations etc…
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Workflow Research Environment


