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eLocust3
Tablet & app for data collection and real-time transmission 

WHAT IT IS 
• A rugged handheld tablet for data collection and reporting in the field

• Automatic location coordinates

• Data transmission by satellite in real time (requires subscription)

• Submit photos

• Digital library of references and user manuals

• Available in English, French, Arabic

• Operational on 1 January 2015 for national locust teams


BENEFITS 
• Complete data on ecology, weather, locusts, control, safety

• 3D navigation to recent rain and green vegetation areas

• Web-based GeoFlex platform to view data

• Automatic data integration into RAMSES GIS (daily)

• Automatic data integration into EarthRanger (real time)


MORE INFO 
• Learn how to use


Developed in partnership with Novacom (France)

Web platform

Mobile app

https://web-humanav.novacom-services.com/novacom-gwt-generic/index.jsp
https://www.fao.org/ag/locusts/en/activ/DLIS/eL3/index.html


eLocust3m
Mobile app for basic data collection and real-time transmission 

WHAT IT IS 
• A smartphone app for data collection and reporting locusts in the field

• Automatic location coordinates

• BASIC and PRO options for general and experienced users

• Submit photos and videos

• WhatsApp-like chat with in-country users

• Available in local languages


BENEFITS 
• Data validated by artificial intelligence (AI)

• Web-based Plant Village platform to view data

• Automatic data integration into RAMSES GIS (daily)

• Automatic data integration into EarthRanger (real time)


MORE INFO 
• Download from Google Play Store and App Store

• Learn how to use


Developed in partnership with Penn State University (USA)

Mobile app

Web platform
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https://plantvillage.psu.edu
https://play.google.com/store/apps/details?id=plantvillage.locustsurvey
https://apps.apple.com/us/app/elocust3m/id1510684948
http://tiny.cc/eLocust3m


eLocust3g
GPS app for basic data collection and real-time transmission 

WHAT IT IS 
• A custom app for Garmin inReach Explorer+ GPS

• Automatic GPS coordinates

• Select Locust Type from a list

• Real-time data transmission from anywhere at anytime

• Available in English and French


BENEFITS 
• Real-time tracking of survey and control teams in the field

• Web-based Garmin platform to manage GPS devices and data services

• Share data maps with decision makers and field coordinators

• Automatic data integration into RAMSES GIS (6-hourly)

• Automatic data integration into EarthRanger (real time)

• Monthly data services subscription


MORE INFO 
• Learn how to use

• See how to use


Developed in partnership with Garmin (USA)

Web platform

GPS app
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https://explore.garmin.com
http://tiny.cc/eLocust3g
https://youtu.be/E1jmCPlrZQY


eLocust3w
Internet form for basic data collection and real-time transmission 

WHAT IT IS 
• App for fast manual entry of data in the field or office

• Automatic or manual location coordinates

• Select Locust Type by check boxes

• Submit photos and videos

• Available in English


BENEFITS 
• Web-based Kobo platform to enter, view and download data

• Data integration into RAMSES GIS (download)


MORE INFO 
• Access the form

• See how to use


Mobile app

Web platform
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https://kobo.humanitarianresponse.info/accounts/login/?next=/#/
https://ee.humanitarianresponse.info/x/#tJgJbxrV
https://drive.google.com/open?id=1JBkkHsFfbjJYAoS6n-wbsQdOVbgEIsk1


EarthRanger
Geospatial web app for managing aircraft in locust operations 

WHAT IT IS 
• A geospatial app for tracking of aerial and ground teams

• Management of resources and logistics

• Manual entry of field data

• Map display of locusts, operations and assets

• Available in English


BENEFITS 
• Automatic data integration from eLocust3m/eLocust3g (real time)

• Automatic data integration into RAMSES GIS (daily)

• Online reporting (real time)


MORE INFO 
• Learn more


Developed in partnership with Vulcan and 51 Degrees (USA, Kenya)
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https://earthranger.com
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SATELLITE
(prioritize area)

SURVEY
(identify veg)

INSPECT
(find locusts)

CONTROL
(spot treatment)

dLocust
Using drones to find green vegetation and locusts 

WHAT IT IS 
• Portable, battery operated, rugged fixed-wind drone

• 80 km distance and 90 minute endurance

• Desert tested and developed specifically for locust operations

• dLocust app for planning, operations and results

• Vegetation and locust detection, long-range and site surveys


BENEFITS 
• Bungee launch and parachute landing

• Monospectral (vegetation) and visual (locust) cameras

• dLocust app compatible with eLocust3 and mobile devices

• Real-time onboard data processing

• Online and field training on ops and maintenance

• Owned and operated by national locust programmes


MORE INFO 
• See the concept

• View the presentation and learn more


Developed in partnership with HEMAV (Spain)
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https://drive.google.com/open?id=1fJS15FCueK47qcESJ0ihILIE6_N4b6Yu
https://drive.google.com/open?id=17Z24-bTJ9RFe4Oy7D0KlxGBk0FF4JyKR
https://drive.google.com/open?id=1uiNzbFT5EYir8gy9QWL4vX884Ws70dZx


Rainfall
Earth observation (remote sensing) maps to detect rainfall 

WHAT IT IS 
• Satellite-derived rainfall estimates

• Updated daily, every 10 days, monthly

• Used for planning and guiding survey teams to potential locust areas

• Helps to forecast locust developments


BENEFITS 
• Online viewing and data download

• Geotif format for RAMSES and SWARMS GIS integration


MORE INFO 
• Learn more about International Research Institute for Climate and Society

• Access IRI rainfall estimate products


Developed in partnership with Columbia University’s IRI (USA)

https://iri.columbia.edu
http://iridl.ldeo.columbia.edu/maproom/Food_Security/Locusts/index.html


   Greenness maps
Earth observation (remote sensing) maps to detect green vegetation 

WHAT IT IS 
• Dynamic greenness map updated every 10 days

• Shows onset of green annual vegetation over a 3 month period

• Used to guide survey teams to potential locust areas

• Helps to forecast locust developments


BENEFITS 
• 20-meter resolution from Sentinel-2 satellite

• Supersedes 250-meter resolution MODIS satellite imagery

• Geotif format for RAMSES and SWARMS GIS integration


Developed in partnership with EC Joint Research Centre (Italy)
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Soil moisture
Earth observation (remote sensing) maps to detect soil moisture 

WHAT IT IS 
• Two soil moisture map products using different methodologies

• Updated daily (NASA) and every 10 days (Lobelia)

• 15-day nowcast (NASA)

• Used for planning and guiding survey teams to potential locust areas

• Helps to forecast locust developments


BENEFITS 
• Soil moisture in top 10cm of ground at 1 km resolution

• NOAH (NASA); Sentinel-1 SAR with SMOS (Lobelia)

• Online viewing and data download

• Geotif format for RAMSES and SWARMS GIS integration

• Integration with FAO/ESRI Locust Hub


MORE INFO 
• Learn about the isardSAT’s SMELLS project

• Learn about NASA’s SERVIR project

• Access NASA soil moisture viewer

• Access Lobelia soil moisture viewer


Developed in partnerships with Lobelia/isardSAT/ESA (Spain) and NASA (USA)

Lobelia

NASA
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http://smells.isardsat.com
https://www.nasa.gov/mission_pages/servir/index.html
https://www.arcgis.com/home/webmap/viewer.html?url=https://gis2.servirglobal.net/arcgis/rest/services/Global/SoilMoistureEastAfrica/ImageServer&source=sd
https://fao-locust.lobelia.earth/?zoom=11.4&lon=48&lat=14&decade=2021022&minSm=0&maxSm=100&labels=true


     Seasonal forecasts
Precipitation and temperature predictions (1–6 weeks, 1–6 months) 

WHAT IT IS 
• Precipitation and temperature anomaly predictions

• Subseasonal (1–6 weeks) and seasonal 1–6 months) products

• Updated biweekly (subseasonal) and monthly (seasonal)

• Helps to forecast locust developments

• Used to advise field operations


BENEFITS 
• Online viewer

• Automated data download to SWARMS GIS

• Geotif format for SWARMS GIS integration

• Derived from six different models – best industry standard available

• Annual data provision contract


MORE INFO 
• Learn about Prescient Weather

• Learn about World Climate Service


Developed in partnership with World Climate Service (USA)

Seasonal

Subseasonal
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https://www.prescientweather.com
https://worldclimateservice.com


   Trajectory model
Trajectory model to estimate swarm migration 

WHAT IT IS 
• A model to estimate swarm trajectories

• Uses NOAA HYSPLIT model

• Online web app for data inputs, results display, downloading

• Used by DLIS to supplement locust analysis and forecasting


BENEFITS 
• Up to 7 days backward and 15 days forward in time

• Up to three different flying heights

• Optional take-off and landing times, and non-stop flying

• Single and batch mode (up to 20 flights)

• Results as PNG, PDF and shapefiles for GIS


MORE INFO 
• Learn about NOAA HYSPLIT

• Access the model


Developed in partnership with NOAA (USA)

10

https://www.arl.noaa.gov/research/dispersion/dispersion/
https://locusts.arl.noaa.gov


  Dispersal model
Dispersal model to estimate swarm migration 

WHAT IT IS 
• A model to estimate swarm dispersal

• Uses UK Met Office’s NAME model

• Up to 7 days forward in time

• Single point and matrix location sources

• Operated by UKMO upon DLIS requests

• Updated twice/week


BENEFITS 
• Visualise swarm migration as video and animated GIF

• Can be used on real reports and for hypothetical situations

• Helps to understand source and destination of swarms

• Used by DLIS to supplement locust analysis and forecasting


MORE INFO 
• Learn about NAME


Developed in partnership with the Met Office (UK)
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https://www.metoffice.gov.uk/research/approach/modelling-systems/dispersion-model


     3D dispersal model
3D dispersal model to estimate swarm migration 

WHAT IT IS 
• 3D view of UK Met Office’s NAME model

• Custom views and perspectives up to 4 days ahead in time

• Operated by UKMO/Univ. Hamburg based on DLIS requests

• Updated twice/week


BENEFITS 
• Helps to visualise impacts of topography on swarm migration

• Used by DLIS to supplement locust analysis and forecasting

• Used to advise locust survey and control operations 


MORE INFO 
• Learn about University of Hamburg


Developed in partnership with the University of Hamburg (Germany)
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https://www.cen.uni-hamburg.de/en


     Locust Data Cube
Improving Desert Locust data management and access 

WHAT IT IS 
• Automated consolidation of individual RAMSES country databases

• Centralised database warehouse

• Rules-based data cleansing and reformatting 

• Online data duplication manager using machine-learning

• Remote data exploration with pivot tables and PowerBI reports

• Data extracted via a data cube to SWARMS and others


BENEFITS 
• Automates current data flow from countries to DLIS by 70%

• Extends data access to researchers and other systems

• A single unified source of all locust data

• Used by DLIS to operate FAO’s global Desert Locust early warning system


MORE INFO 
• Learn about CABI’s ACES project

• Learn about Scriptoria


Developed in partnership with Scriptoria (UK) 
Developed under CABI’s African Crop Epidemiology System (ACES) project 
Funded by FCDO (UK), BMGF (USA) and FAO
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https://www.cabi.org/projects/africa-crop-epidemiology-system-aces/
https://scriptoria.co.uk


SWARMS GIS
SWARMS GIS for global locust monitoring and early warning 

WHAT IT IS 
• A geographical information system app that consists of a database and map

• Analysis of weather, environment and locust data

• Used by FAO DLIS for assessment and forecasting

• One of world’s first GIS for operational monitoring (1995)

• Relies on ESRI technologies


BENEFITS 
• 2020–2021 major upgrade to modern, online version

• Integration of new earth observation products

• Historical locust data from the pre-1960s

• Linked to the Data Cube and Locust Hub

• Near instant analysis of data (NIAD)


Developed in partnership with ESRI (USA)
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RAMSES GIS
RAMSES GIS for national locust monitoring and early warning 

WHAT IT IS 
• A geographical information system app that consists of a database and map

• Analysis of weather, environment and national locust and control data

• Used by frontline countries for assessment and planning

• Available in English, French, Arabic for MacOS

• Relies on OpenJump technologies


BENEFITS 
• Standardised management and display of geo-spatial data

• Automatic import of eLocust3/m/g/w field data

• Linked to the Data Cube to feed into FAO global early warning system 

• 2021–2022 major upgrade and shift to QGIS technology

• Integration of new earth observation products

• Operational since 2000



Locust Hub 
https://locust-hub-hqfao.hub.arcgis.com

Open access to Desert Locust data 

WHAT IT IS 
• An online hub for all locust survey and control field data

• Display data on a map

• Locust data explorer and downloading

• Adult, band, hopper, swarm, ecology, and control datasets 

• Updated in near real time (from SWARMS GIS)

• Integrated with soil moisture products

• Unrestricted access and open data policy


BENEFITS 
• Allows open access to Desert Locust data

• For researchers and other non-commercial purposes


MORE INFO 
• Access the Hub: https://locust-hub-hqfao.hub.arcgis.com


Developed in partnership with ESRI (USA)
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https://locust-hub-hqfao.hub.arcgis.com


     Locust Dashboard 
               http://www.fao.org/locusts/response-overview-dashboard/en/         

Current status of Desert Locust emergency response 

WHAT IT IS 
• An online dashboard for the current Desert Locust response

• Five pages at regional and country level

• Snapshot, funding, operation, country, locust situation

• Uses SWARMS GIS survey and control data

• Uses Microsoft Power BI technology

• Djibouti, Eritrea, Ethiopia, Kenya, Somalia, S Sudan, Sudan, Uganda, Yemen


BENEFITS 
• Near real time status of assistance, actions, inventories in the field


MORE INFO 
• http://www.fao.org/locusts/response-overview-dashboard/en/
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http://www.fao.org/locusts/response-overview-dashboard/en/
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works in progress …

CONTROL TEAM 8: 
Swarm to control at

27.3421, 56.9813 on 15/1/21 08h

500 ha treated at 27.3421, 56.9813 on 
15/1/21 08-10h

SURVEY TEAM 3: 
Check 15/1/21 control done at 
27.3421, 56.9813 on 17/1/21

85% mortality on 17/1/21 at 
27.3421, 56.9813

500 ha swarm present at 27.3421, 
56.9813 on 14/1/21

SURVEY TEAMS 3-5: 
Monitor nearby areas to 27.3421, 
56.9813 for swarms

Advisory services 
• informing farmers and communities about locusts


Field operations manager 
• assign tasks to survey, control and efficacy teams


RAMSES v5 GIS for countries 
• enhanced spatial queries and statistical tabulations using QGIS


Modelling 
• resource use, optimal control, population dynamics



