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Land Atmosphere Near real-time 

Capability for EOS (LANCE)
https://earthdata.nasa.gov/lance
LANCE makes EOS data from AIRS, AMSR2, MISR, MLS, MODIS, MOPITT, OMI, OMPS and VIIRS available 
within three hours of satellite overpass to meet the timely needs of applications such as numerical weather 
and climate prediction; forecasting and monitoring natural hazards, ecological/invasive species, agriculture, 
and air quality; providing help with disaster relief; and homeland security.

https://earthdata.nasa.gov/lance


Satellite Detection of Fires Burning Last 19 days 

MODIS Active Fire Detections  09/01 – 09/19 2017





The need for active fire information



Fire Information for Resource Management System (FIRMS), 

FIRMS provides active fire data from MODIS and VIIRS in easy to use, easy to access 
formats https://earthdata.nasa.gov/firms

https://earthdata.nasa.gov/firms


FIRMS has built on a number of science and 

technological breakthroughs and benefited from 

partnerships enabled the successful integration of 

satellite-derived fire information into FIRMS.

FIRMS



NOAA AVHRR First launched in 1978 
to provide daily global coverage on 
clouds, snow and ice and surface 
temperature 

After launch RS community realized 
it could be used to detect fires

No one algorithm performed 
optimally over all biomes

Global AVHRR coverage had 4km 
resolution

Efforts to get the finer 1km local area 
coverage data to users included direct 
broadcast stations

Prior to MODIS



Direct broadcast of NOAA AVHRR

Etosha National Park, Namibia

System provided by LARST - Local applications of Remote Sensing Technology with funds
from the UK ODA (now Department for International Development (DfID).



• AVHRR served an important role in fire remote sensing:

– It revealed for the fist time the global extent of biomass burning

– AVHRR Direct readout stations enabled near real-time fire detection

– AVHRR fire data created a community of researchers and operational users that developed a vision of the potential capabilities of 

future sensors

• Using AVHRR fire data, users were able to provide feedback to NASA that influenced the development of 

MODIS and supported efforts to design MODIS with fire-monitoring capabilities. 

• Before launching MODIS NASA developed an airborne version of the instrument.

• Field campaigns (e.g. SAFARI 92 and 2000) brought together a community of scientists to test, develop and 

validate the algorithms.

• MODIS Fire Team (Yoram Kaufman, Chris Justice and Louis Giglio) were responsible for developing the 

MODIS fire algorithm. 

Satellites, Sensors, Algorithms and Field 
Campaigns



landweb.nascom.nasa.gov

Daily Daytime Active Fire Detection over Daily Land Surface Reflectance (MYD14 over MYD09)

May 5, 2014

MODIS Global Browse



Deer and wildfire, Montana Taken 6 August 2000 by John McColgan, USFS, via Wikimedia Commons.



MODIS Rapid 
Response

Source:   
Sohlberg, R., J. Descloitres, et al. 
(2001). "MODIS Land Rapid 
Response: operational use of 
Terra data for USFS wildfire 
management." The Earth 
Observer 13(5): 8-10,14.





Fire Information for Resource Management System

2006 FIRMS was funded under NASA Applied 
Sciences Program

- UMD in partnership with UN FAO and 
Conservation International
- Further develop prototype
- Assist Conservation International further 
develop their email alert service
-- Establish operational system at FAO



MODIS data from Terra 
and Aqua EO satellites

NRT HDF files processed by  
LANCE- MODIS / VIIRS

text file 
format

EDOS LZPF
NRT version  of 
MODIS (MxD14) 
and VIIRS 375M 
(VNP14IMGTDL)

by LANCE MODIS 
and VIIRS 

FI
R

M
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Web Fire Mapper

KML files and Web Services

Email Alerts

TXT and Shape files

VIIRS data from
Suomi NPP

JPSS SMD
Hub (JSH)

Overview of FIRMS



• CSV attachment with fire locations
• Link to view image on the server
• Links to important information e.g. 

FAQs



http://firecast.conservation.org



Advanced Fire Information System (AFIS) for South Africa



User confidence in a product is key 
to uptake (refinement of algorithm 
and validation of products using 
ASTER)

End user feedback 

Information not data 

 Small, easy to use formats

User friendly service

Educating users about the pitfalls of 
using these data is key

Importance of context and imagery

Key factors in the uptake of MODIS active fire data



Outcomes from FIRMS
• FIRMS reaches users that would not otherwise access the data 

(i.e. field staff and users with little or no remote sensing / GIS 
skills) 

• Data from FIRMS levels the playing field 
- once only available to ‘experts’ is now available to a wide 
range of users
- promoting transparency between departments and 
institutions

• Increased understanding and awareness of fires (reports and 
media)



Measuring success
• Metrics and surveys

• Number and range of users 

• Anecdotal feedback from users on: 

• Accessibility and ease of use

• Confidence in the data - they are considered 
reliable

• Examples of FIRMS data being routinely 
integrated in to fire management decisions

• FIRMS data in the media

• ‘Brokers’ adding value to the data and re-
distributing it (e.g. SMS alerts in South Africa 
and India)

• Benefits derived from using the data (e.g. 
detecting illegal logging, tactical support, 
better allocation of resources)



Applications of FIRMS

Email alert brokers
India - Forest Departments in Madhya Pradesh (SMS alerts ) and Tamil Nadu
Thailand – DNP sends out notifications to all protected areas

Strategic Fire Management
NorthCom, FEMA

Atmospheric modeling and air quality - NCAR, Smog Blog, EPA Air Now

Conservation – surveillance, allocation of resources and fire management 
policy
Elephants without Borders, WWF , AWF, WCS, 

Civil Society - Greenpeace, WWF, UNOSAT
Increase awareness of burning  / challenge  official figures e.g. Indonesia and 
Russia

Raising awareness –during large fire events
Social media , the press , news channels



What made FIRMS Successful?  

Prior to FIRMS
• There was an existing need. Fire managers need timely information on fires  

- often large areas to monitor with limited resources

• Hardware and Algorithms: the satellites, algorithms and associated 
programs led to the development and global processing of the MODIS 
Thermal Anomalies product (MCD14)

• Field Campaigns that developed and helped refine the algorithm and build 
confidence in the MCD14 product



What made FIRMS Successful?
• User driven 

• FIRMS products are timely and in easy to use formats

-- small file sizes enable access in remote areas

-- geospatial context

• Manage expectations. Satellite-derived fire information provides is an important additional

data source for fire monitoring. Not all fires are detected. 

• Outreach and user support  

-- responding to queries and interacting with users

-- capacity building (instructions on use / training sessions)

-- conferences, collaborations and partnerships to develop user communities -- focus 

groups, one on one interviews 

• Use of Open Source software – enabled re-use and modifications



Currently updating FIRMS -- on the front end to give it a more updated look and feel
-- on the backend to streamline processes to fit with MODAPS
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For more information
LANCE Near Real-Time webpages:

- FIRMS: https://earthdata.nasa.gov/firms
- LANCE: https://earthdata.nasa.gov/LANCE
- Worldview https://earthdata.nasa.gov/worldview
- Global Imagery Browse Services https://earthdata.nasa.gov/gibs

https://earthdata.nasa.gov/firms
https://earthdata.nasa.gov/LANCE
https://earthdata.nasa.gov/worldview
https://earthdata.nasa.gov/gibs

