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Find and use NASA Earth science data fully, openly, and without restrictions.
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Recognizing the connections between interdependent Earth systems is critical for understanding the world in which we live.
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The atmosphere is a gaseous envelope surrounding and protecting our planet from the intense radiation of the Sun and serves as a key interface between the terrestrial and ocean cycles.
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The biosphere encompasses all life on Earth and extends from root systems to mountaintops and all depths of the ocean. It is critical for maintaining species diversity, regulating climate, and providing numerous ecosystem functions.
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The cryosphere encompasses the frozen parts of Earth, including glaciers and ice sheets, sea ice, and any other frozen body of water. The cryosphere plays a critical role in regulating climate and sea levels.
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The human dimensions discipline includes ways humans interact with the environment and how these interactions impact Earth’s systems. It also explores the vulnerability of human communities to natural disasters and hazards.
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The land surface discipline includes research into areas such as shrinking forests, warming land, and eroding soils. NASA data provide key information on land surface parameters and the ecological state of our planet.
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This vast, critical reservoir supports a diversity of life and helps regulate Earth’s climate.
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Processes occurring deep within Earth constantly are shaping landforms. Although originating from below the surface, these processes can be analyzed from ground, air, or space-based measurements.
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The Sun influences a variety of physical and chemical processes in Earth’s atmosphere. NASA continually monitors solar radiation and its effect on the planet.
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The terrestrial hydrosphere includes water on the land surface and underground in the form of lakes, rivers, and groundwater along with total water storage.
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Whether you are a scientist, an educator, a student, or are just interested in learning more about NASA’s Earth science data and how to use them, we have the resources to help. Get information and guides to help you find and use NASA Earth science data, services, and tools.
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We provide a variety of ways for Earth scientists to collaborate with NASA.
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Making NASA's free and open Earth science data interactive, interoperable, and accessible for research and societal benefit both today and tomorrow.
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Summary


The MODIS Near Real-Time Global Flood Product (Collection 61) (BETA) (MCDWD) is processed by NASA's Land, Atmosphere Near real-time Capability for EO (LANCE). It replaces the previous legacy NASA NRT Global Flood Mapping Product, which was generated from 2011 to 2022 (see below).


The Flood Product is a daily, near-global, ~250 m resolution product showing flood and surface water detected from the twice-daily overpass of the MODIS optical sensors (onboard Terra and Aqua satellites). Although water detection at this scale is relatively straightforward with MODIS’s red and near-infrared bands, cloud and terrain shadows can create false-positives. We employ a multi-observation compositing approach to minimize these errors, generally requiring more than one water observation to mark a product pixel as water (flood or surface water). The product is generated with three compositing periods (1-day, 2-day, and 3-day) because the best product for a given flood event depends on unpredictable factors: the specific area of interest; cloud cover over dates of interest; potential spatial extent of likely flood water; and likely duration of flooding. It is recommended that the user review both the 2- and 3-day products to determine which provides better coverage for a given event. If clouds are not present, or latency is a primary concern, the 1-day product may be appropriate. Currently, only the 2- and 3-day products are viewable in Worldview.


Product generation consists of three key steps:


	Water detection algorithm applied to MODIS observations (Terra and Aqua)
	Compositing of these water detections, over 1, 2, and 3 days, to minimize false positives and fill in observations as clouds move
	Differentiating flood from expected surface water (using MOD44W global water mask).

For more information please see the MODIS NRT Global Flood Product User Guide.


Updates


January 12, 2023:  Release of Beta 2 version, with User Guide Revision C. This update adds use of a general topographic filter to remove water detections from mountainous areas, greatly reducing the number of terrain shadow false-positives in such areas.


Product Details


Short Name: MCDWD_L3_NRT


Long Name: MODIS/Aqua+Terra Global Flood Product L3 NRT 250m


Platform: Aqua and Terra, Instrument: MODIS


DOI (Main HDF product):10.5067/MODIS/MCDWD_L3_NRT.061


DOI (GeoTIFFs of each composite):


10.5067/MODIS/MCDWD_L3_F1_NRT.061

10.5067/MODIS/MCDWD_L3_F1C_NRT.061

10.5067/MODIS/MCDWD_L3_F2_NRT.061

10.5067/MODIS/MCDWD_L3_F3_NRT.061


User Guide: MODIS NRT Global Flood User Guide: Beta 2 version (January 2023)


Support:


	Contact Earthdata Support
	To be notified of updates, please email floodmap-join@lists.nasa.gov (no text or subject required)
		To unsubscribe:e-mail floodmap-leave@lists.nasa.gov (no subject or text is required)


	Main POC - Dan Slayback, NASA Goddard Space Flight Center

Data Access / Download


View the data in Worldview: https://go.nasa.gov/3OiKtYB and view the "Assessing Floodwaters" Tour Story in Worldview: https://go.nasa.gov/3kglhIJ 


HDF and GeoTIFF Product Downloads: 


	Earthdata LANCE-MODIS page
	LANCE servers: https://nrt3.modaps.eosdis.nasa.gov (primary), or https://nrt4.modaps.eosdis.nasa.gov (backup/secondary) 

For HDF files navigate to NRT Data → allData → 61 → MCDWD_L3_NRT 

or, go directly to
https://nrt3.modaps.eosdis.nasa.gov/archive/allData/61/MCDWD_L3_NRT


For GeoTIFFs (one for each of the 4 flood composite products in each HDF file)

navigate to NRT Data → allData → 61 → MCDWD_L3_F<X>_NRT (where X is the composite of interest: 1, 1C, 2, or 3).

Or, go directly to:


https://nrt3.modaps.eosdis.nasa.gov/archive/allData/61/MCDWD_L3_F1C_NRT
https://nrt3.modaps.eosdis.nasa.gov/archive/allData/61/MCDWD_L3_F1_NRT
https://nrt3.modaps.eosdis.nasa.gov/archive/allData/61/MCDWD_L3_F2_NRT
https://nrt3.modaps.eosdis.nasa.gov/archive/allData/61/MCDWD_L3_F3_NRT


Downloading products requires free registration with the Earthdata Login registration system.


For automated and bulk download see the following instructions: https://nrt3.modaps.eosdis.nasa.gov/help/downloads


Users automating downloads by repeatedly polling the servers for new files would be advised to retain the file modification times for downloaded files and compare these to times observed on subsequent polls to determine if a file has been updated and thus should be re-downloaded.


Please see the FAQ, What is the best way to obtain the flood product?


Tile Map
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Flood product 10 x 10° tile scheme. LANCE MCDWD product uses the MODIS lat/lon grid h-v tile naming convention, shown in top of each tile (e.g., h09v05 for SE USA). Tiles shown are those currently in production.Click on image to view larger version.


Citation and Disclaimer


Please use the following citation: NRT MODIS/Aqua+Terra Global Flood Product MCDWD_L3_NRT distributed from NASA LANCE. Available on-line [https://www.earthdata.nasa.gov/global-flood-product]. DOI: 10.5067/MODIS/MCDWD_L3_NRT.061


For Disclaimer, please see the LANCE Disclaimer.


Legacy NASA NRT Global Flood Mapping Product


From 2012 until April 30, 2022, the precursor legacy NASA NRT Global Flood Mapping Product was being generated. Although very similar, the product had slightly different characteristics (tile naming; pixel size) and output products (including a graphic product and a 14-day product). The legacy product used a “MWP” filename prefix, such as “MWP_2022123_080E030N_3D3OT.tif.” Users transitioning from using the legacy product to the new LANCE MCDWD product should in particular review section 8 of the User Guide for relevant differences.


Frequently Asked Questions


Which product will show me the water for a particular flood event?


It is recommended users read section 9.1 (Use Notes) of the User Guide to better understand the caveats of using the global flood product. Buildings, canopy cover, cloud, and cloud-shadow can obscure flood detection and terrain shadow, cloud-shadow, and volcanic rock can lead to false-positive flood detections. It can also be helpful to examine the corresponding MODIS reflectance imagery in NASA Worldview (https://worldview.earthdata.nasa.gov) to determine the level of cloudiness on the dates of interest, and thus potential sources of false-positives (cloud or terrain shadow) or false-negatives (cloud obscuration, or other data gaps).


Why can I only see the 2- and 3-day products in Worldview?


The 1-day product has more false positive flood detections, so to avoid misleading end users only the 2- and 3-day products are currently available in Worldview.


What caveats should be considered when using the flood mapping product?


Incorrect reference water may result in flood false positives. Figure 1 shows a reservoir in Cambodia formed after the completion of the Lower Sesan II dam in 2017. The reservoir is routinely reported as flood in the product, and yet this is obviously not “flooding” of concern. When the reference water is updated, this will instead be reported as “Surface Water,” and thus shown in cyan/blue in Worldview's display. Note that even then, if the reservoir levels vary seasonally or yearly, some edge areas may be reported as flood if the new reference water layer has not captured its maximal extent.
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Screenshot from NASA's Worldview showing the reservoir behind the Lower Sesan II dam in Cambodia. Surface water is shown in cyan/blue and flood water in red. In this example, the reservoir is mis-labelled as flood (in red) even though it is a known (but relatively new) body of water. This image is from the 2-day product for November 24, 2020.Volcanic lava fields will often trigger the water detection algorithm because like water, they are optically very dark. The user guide shows an example from the Craters of the Moon area of south-central Idaho.


Cloud and terrain shadow can lead to false positives. Please see section 9 of the User Guide for more information and examples.


Why was a particular flood not detected?


The usual culprit is clouds: If it is simply too cloudy for the MODIS sensors to observe the surface (at its overpass times of roughly 10:30 a.m. and 1:30 p.m., mean local time), during the period when the water is present, the flood will not be reported in this product.


Additionally, if the flood is small in extent (MODIS pixels are approximately 250 m), or if it is under canopy cover (trees will obscure underlying water), or in urban areas (streets may be flooded, but there is likely a larger proportion of non-flooded rooftops), it may not be captured, or captured well.


Also remember the product is based on observations at ~10:30 a.m. local time (Terra overpass) and ~1:30 p.m. (Aqua). Only water present at those times will be detected, ruling out most flash flood events


Can I get a GeoTIFF of the flood product?


Yes, the four individual flood composites in the product HDF file are available as individual GeoTIFF files; please see links in the Data Download section of this guide.


What is the best way to obtain the flood product?


It is recommended that you view the 2- and 3-day flood products in Worldview as this will enable you to rapidly browse through relevant dates and view the product with the corrected reflectance imagery, making clouds and any anomalies in the imagery easier to evaluate.


See Data Download for more information on obtaining product files.  


What is the difference between the 1-, 2-, and 3-day product?


The table below highlights the key differences between the various 1-, 2-, and 3-day composite products. Visual examples can be found in the user guide.


	Name	Description (per pixel)
	Flood 1-Day 250m	Flood product, 1-Day: from current day’s data. (no cloud-shadow masks applied to water detections)
	Flood 1-Day CS 250m	Flood product, 1-Day: from current day’s data. (cloud-shadow masks applied to water detections)
	Flood 2-Day 250m	Flood product, 2-Day: from current and previous day’s data.
	Flood 3-Day 250m	Flood product, 3-Day: from current and previous two day’s data. 

Why are there two 1-day products? Which should I use?


The 1-day CS product has cloud shadow masks applied to the water detections to help remove cloud-shadow false positives. However, these masks can be inaccurate, and thus can remove real water. If you can review the MODIS reflectance imagery (e.g., in Worldview) and confirm there are no clouds over your site, either product is fine, as they should be identical. If you see clouds, then it is recommended you use the “1-day CS” product, but be aware some cloud shadow false-positives may still exist; examine reported flood pixels carefully. In general, it It is recommended that you only use the 1-day product if either: you need the most timely information, or you know there are no potential cloud concerns. If there ARE clouds AND you need the most timely information, it is recommended that you examine both 1-day products to see if either is showing flood water in areas of concern. If either does, then be sure to confirm from the visible imagery (most easily done via Worldview) that the reported flood pixels are not falling on cloud shadows for either the Terra or Aqua observation.


Why does a known reservoir show up as flooded?


The reference water layer tells us where “normal” water is expected to be observed: rivers, lakes, reservoirs, oceans. The current reference water layer is the initial version of the MOD44W product, c2009, and is increasingly out of date (see section 9.1 of the User Guide), leading to errors in the product. To address this, a new reference water layer is planned.


What are the differences between the new LANCE flood product and the legacy flood product?


The LANCE MCDWD 1-, 2-, and 3-day composite products are considered comparable with the legacy product. The significant differences in terms of water detection are an increased number of cloud-shadow false-positives in northern latitudes (mostly 50º-70ºN). User Guide section 4.1 contains more details. We plan to address this in an update later this year.


A practical difference is in distribution format. The LANCE product is delivered in one HDF file per tile, per day (although GeoTIFF files are also available for the flood layers), whereas the legacy product is delivered in individual GeoTIFF files per day and composite period (the MWP product). Tile size (and pixel sizes) are also slightly different. The table below shows how flood product data values have also changed between legacy MWP and LANCE MCDWD. See User Guide section 8 for more information.


	
			Description

				
			Legacy flood product (MWP) data values

				
			LANCE flood product (MCDWD) data values

			
	
			No Water

				
			1

				
			0

			
	
			Surface Water

				
			2

				
			1

			
	
			Recurring Flood*

				
			NA

				
			2

			
	
			Flood

				
			3

				
			3

			
	
			Insufficient Data

				
			0

				
			255

			

* Note the legacy product did not have the “recurring flood” label, and although this is planned for the LANCE product, it will not be implemented immediately 


What improvements are planned?


Future improvements include: Addressing the larger number of cloud-shadow false-positives in northern latitudes, updating the reference water map, processing and making available historical products back to 2003, adding a new "recurring flood" data value to the product, and incorporating VIIRS imagery to the product. See User Guide section 7 for more information.
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