National Aeronautics and
Space Administration

EARTHDATA

Discover and Access
NASA’s Near Real-Time
Global Flood Products

9/17/2025

Dan Slayback?!?

Research Scientist

Flood Team: Diane Davies', Sadashiva Devadiga?l, Asen Radov'3,

Ranjay Shrestha'?, Tian Yaol?
INASA Goddard Space Flight Center
2Science Systems & Applications, Inc.
3University of Maryland, College Park




| MODIS flood product example:
Ukraine Kakhovka Dam breach and flooding

Dam breach: 2-3 AM 6/6/2023

* Flood product available: ~12 hours later : : 3 oy N , &
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MODIS product:

SE Asia flooding
2-Day product, 31 Oct 2011

P normal surface water

P Flood water




L« \Norldview

RN MODIS product:
o Pakistan flooding 2022
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Pakistan flooding
5-18 Sept 2014

'Goddard Space Flight Center
’ Office of Applied Sciences

MODIS 2-day Flood Product
Insufficient data (cloudy)
B Expected water

B Flood water
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VIIRS flood product examples

US Midwest: 8 April 2025
VIIRS 1-Day Flood Product
Normal surface water

Flood water

MISSOURI

ARKANSAS

Jonesboro

KENTUCKY

TENNESSEE

Argentina: 18 May 2025
VIIRS 1-Day Flood Product

I Normal surface water

I Flood water

Buenos
Aires




Talk Outline

* Product overview
* Brief history

* Approach

* Recent Updates
 FEvaluation
 Limitations
 Distribution

* Archive
 Future directions

Southern Brazil: 06 May 2024
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@ Near Real-Time Global Flood Products: Brief history

A Brief History

2005: Bob Brakenridge (Dartmouth Flood Observatory) developed method to manually generate
flood maps from MODIS rapid response imagery. Generally effective, but:

* Not automated!

* Usedrapid response jpegs not intended for data analysis.

2010: NASA GSFC'’s Office of Applied Science initiated a project to automate production.
 Using LANCE*-generated NRT surface reflectance.  cmmmn

cccccccccccccc

* Automated global flood map production began 2012. > Moo
* 223 10x10° tiles x 3 products (2-day, 3-day, 14-day).
* Typically available within 6 hours of Aqua overpass (~ 8:00 PM local time).

* Pl managed code and server resources.
* Operational 2011-2022. Now referred to as “legacy” product.

2021: Product fully transitioned to LANCE production.
e Completely recoded.
* Much more robust, minimal latency (< 3 hours).

2025: VIIRS product launched.
* Identicalin approach to MODIS, but using VIIRS on NOAA-20 and NOAA-21

*LANCE = NASA’s Land, Atmosphere Near-real-time Capability for Earth observation



Near Real-Time Global Flood Products: Brief history

LANCE: Land Atmosphere Near real-time Capability for
Earth observation

* (Goal: to provide near real-time (NRT) data products within 3 hours of observations to meet the timely needs of
applications users including disasters

* Provides timely data from 8 instruments within 3 hours of satellite overpass (except ICESat-2)
* NRT Imagery is available from GIBS and Worldview

* AIRS - Atmospheric Infrared Sounder o

* |CESat-2 - Advanced Topographic Altimeter System (ATLAS) on the Ice, Cloud, Over 280
and land Elevation satellite “_ dg;if,ﬂ';ia '

¢ MLS - Microwave Limb Sounder .\ products 4

Users in over

* MODIS - Moderate Resolution Imaging Spectroradiometer ;
200 countries

*  OMI-0zone Monitoring Instrument

* OMPS -0zone Mapping and Profiler Suite

SMAP - Soil Moisture Active Passive

* VIIRS-Atmosphere and VIIRS-Land - Visible Infrared Imaging Radiometer Suite

Distribute

40-75 TB of
data/week




Near Real-Time Global Flood Products: Approach

Overview: four basic steps

Step 1:
Water
Detection
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Step 4: «
Flood

identification. .
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@/ Near Real-Time Global Flood Products: Approach

MODIS product source imagery:
MODerate resolution Imaging Spectroradiometer

Step 1:

Key features:

Wate.r *  Onboard two NASA polar-orbiting satellites:
Detection «  Terra: 1999 - present (ending ~ 2026)
. Aqua: 2002 - present (ending ~2026)
O 250 m resolution
* Global
« 2xDaily

. Terra: ~10:30 AM local time
. Aqua: ~1:30 PM local time
*  Optical (cannot see through cloud)

MODIS / Terra (10:30 am) Daily Collect: 6/18/2025 MODIS / Aqua (1:30 pm) Daily Collect: 6/18/2025



Near Real-Time Global Flood Products: Approach

VIIRS product source imagery:
Visible Infrared Imaging Radiometer Suite

Step 1:

Water Key features: N .
. *  Onboard two NOAA polar-orbiting satellites:
Detection . NOAA-20: 2017 - present Differences from MODIS:

. 375 ml\:ggglj:i'j:zz Sl * 375 mresolution, vs 250

« Global . Only afternoon overpasses (within 40

. 2xDaily minutes) vs 10:30am/ 1:30 pm
.+ NOAA-20: ~1:30 PM local time * Noequatorial swath gaps!
. NOAA-21: ~2:20 PM local time

*  Optical (cannot see through cloud)

VIIRS / NOAA-20 (1:30 pm) Daily Collect: 6/18/2025 VIIRS / NOAA-21 (2:20 pm) Daily Collect: 6/18/2025



Near Real-Time Global Flood Products: Approach

Water detection algorithm:

3 conditions must be met: (NearIR + A) A | 135

sep 1 e
i (Red + B) e B | 1081 m-
Water ~ o Red (1, i1) 620-670 600-680
Detection AND Red <D o Near-IR(2,i2)  841-876  850-880
AND SWIR <E E | 676 SWIR(7,m11)  2105-2155 2230-2280

Thresholds in units of scaled reflectance (0-10000)
Developed by Bob Brakenridge, Dartmouth Flood Observatory

10° x 10° tile Input Image: MODIS/Aqua

Output: Detected water

e P

hai / LAOS
_Vientiane

Phuong
Vinh
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Da Nang

THAILAND Water i 9
Nakhon . ?
e mm) detection mmp
} VIETNAM
s ; . Phucn algorithm
CAMBODIA Phuon
LocTt
Phnom Penh
Ho Chi
| Minh City
200 km Esri; HERE, Garmin, NGA, USGS =

e -

(11/1/2011, False-color)




Step 1:
Water
Detection

2-day composite
example

MODIS/Terra
10:30 AM

MODIS/Aqua
1:30 PM

Sum water detections from all available
observations, over the composite period (1, 2,
or 3 days).

2. If SUM >=THRESHOLD: mark pixel as water

The threshold is generally equal to the compositing period:
* 1-day composite: 1
* 2-day composite: 2
* 3-day composite: 3

(modified depending on the actual
number of observations)

Composited water



@/ Near Real-Time Global Flood Products: Approach

: - Step 3:
USRS | Step 2- | Terrain
Water | tep 2 | -

, Multi-look false-positive

Detection h

compositing masking

1. Monthly computed terrain
shadow masks.

MODIS/Terra
February, 10:30 AM February, 1:30 PM

Apply terrain and
topographic masks to
remove likely false-
positive water
detections

2. Generaltopographic mask
HAND: Height Above Nearest Drainage

HAND identifies areas
unlikely to retain flood water,
given 250 m resolution pixels



Water
Detection

Flood identification

1.

Compare detected water to
reference water layer
(=expected water).

MOD44W land-water mask
provides reference water.

Water not matching:
= FLOOD

Water matching:
=» SURFACE WATER

Step 4:
Flood
identification. .

e

Reference water




Near Real-Time Global Flood Products: Approach details

Detail: False-positive masking

Shadows look like water - false positives!
= Shadow is very difficult to discriminate from real water in red and near-infrared wavelengths

Terrain shadows
= |n mountainous areas, mostly in winter
= First cut: apply computed terrain shadow masks (good but not perfect)

= Second cut: apply HAND topographic mask (masks areas where water should not be able to accumulate due to
significant relief)

Cloud shadows
= Multi-look compositing eliminates most

= But: shadows can occasionally recur in the same location, leading to false-positives in 2 and (much less
frequently) 3-day products

=» Reviewing source imagery is critical to understanding potential cloud contamination!
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=
MODIS/Aqua image

+ Composited 2-day (4 input images) water detections (yellow) :,ﬂ =
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# Lake better

E =>» 2+ water detections required over the 4 images
4 - Terrain shadows: persist

" — Cloud shadows: mostly
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Terrain Shadows
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Terrain Shadows
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Basemap background
- few cloud-shadows
- lots of terrain shadow




Basemap background

+ Composited 2-day water detections
+ Terrain shadow masks

- Much less terrain shadow
(but somel)

terrain
shadows
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HAND mask:
Height Above Nearest Drainage




Ao \ -“,'-- : (ESRE _sinte
~ HAND mask (HAND >30m) |
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@/ Near Real-Time Global Flood Products: Approach details

Detail: Multi-look compositing

1. Sum water detections from all available observations, over 3 composite periods: 1 day, 2 days, and 3 days.

2. If SUM >=THRESHOLD: mark pixel as water
* Thethreshold is generally equal to the compositing period: 1 for 1-day, 2 for 2-day, and 3 for 3-day.
This is modified depending on the actual number of observations due to swath overlaps at higher latitudes.

2-day standard product: requires 2+ water observations over 2 days of imagery (generally 4 observations).
3-day product: requires 3+ observations over 3 days. Minimal false-positives. Potentially less up-to-date.

1-day product: requires JUST 1 observation over 1 day.
* Most current, but WILL probably contain cloud-shadow false-positives IF cloud is present.

Which productto use? Depends on cloud conditions, and:
* Tolerance for false positives (and false negatives).
* Need for only the most up-to-date information.

» Clear conditions? (Can verify visually in Worldview app: https://worldview.earthdata.nasa.gov/) = Use 1-day.
* Very sensitive to false-positives and/or currency is not critical? = Use 3-day.

* Need the latest info? 2 Use 1-day, but CHECK CLOUDS!

 Bestapproach? Review visible imagery for date/area of interest in conjunction with all products.



https://worldview.earthdata.nasa.gov/

@ Near Real-Time Global Flood Products: Approach details 30

Composite example: 18 Sept 2024 southern Poland

N‘!" "FLOOD (BETA VERS'ON) Quick Search ! Announcements O Feedback

=~/ Flood Location Observation and Overview Dashboard

1 _Day Composite O'awa _3 i Lat: 51.009°, Lon: 17.148° FLOOD: 2024-09-18 ) i » : ) AT -
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@/ Near Real-Time Global Flood Products: Approach details 31

Composite example: 18 Sept 2024 southern Poland

@ FLOOD (BETA VERSION) ' Quick Search ! Announcements O Feedback

' Flood Location Observation and Overview Dashboard
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@/ Near Real-Time Global Flood Products: Approach details

Composite example: 18 Sept 2024 southern Poland

FLOOD (BETA VERS'ON) ' Quick Search ! Announcements

Flood Location Observation and Overview Dashboard
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D e
reasonable - . o o MODIS - Insufficient Data

NASA LANCE 2-Day Flood Product
NASA LANCE 3-Day Flood Product
OPERA Water Product
NOAA/GMU Flood Product
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@/ Near Real-Time Global Flood Products: Approach details

Composite example: 18 Sept 2024 southern Poland

i
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NASA LANCE 2-Day Flood Product
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. I = D ) “ B ‘A MODIS - Flood+Surface Water
disappeared - - .

MODIS - Insufiicient Data

For 2-day composite, 4 images

should be reviewed:

e Terra: Current day , t = ‘ -y " DATA O ~2025.06-04

° Aqua: Cu rrent day 2 / . . ‘ . : - NASA LANCE 3-Day Flood Product
. —— OPERA Water Product

* Terra: Previous day

* Aqua: Previous day

NOAA/GMU Flood Product
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@ Near Real-Time Global Flood Products: Approach details

Composite example: 18 Sept 2024 southern Poland

3-Day Composite
MODIS/Terra image background
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All cloud shadow false- 9] =
positives have disappeared! =%
But much real flood has also 5
disappeared! Fas =7
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day water-detection threshold
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SEPTEMGER 2024
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Flood Location Observation and Overview Dashboard

o Lat:50.946% Lon: 18.116°

34
. Quick Search ! Announcements O Feedback
FLOOD: 2024-09-13 V-
]
=— ADVANCED MODE X
. adele
- ::1)
Real flood —  NASALANCE 1-Day CS Flood Product & + |
r ~ NASA LANCE 2-Day Flood Product (L
« : -
- 2 8 _
Opole "> NASA LANCE 3-Day Flood Product L
. \ —
4 B MODIS - Flood+Surface Water
~ 3 oaydBw 0o
e = s MODIS - Insufficient Data

s OPERA Water Product

NOAA/GMU Flood Product

MODIS/VIIRS Imagery

¥ (") MODIS/Terra Corrected
Terra / Reflectance (false-color)

| flood FAREEEN

tance (false-color)

2l Karvina
v 9 . . o] = > =
MEASURE LOCATION LAYERS TIMELINE CAPTURE SHARE n HELP \ VIEW MODE
. 5
SEP 18 2024
—

Bielsko-Bial
.

N

>



Near Real-Time Global Flood Products: Recent Updates

Recent Updates:
+ Updated Permanent Reference Water

* Originally used static MOD44W (“land
water mask” product), circa 2009, to
identify expected permanent water.

* Now use updated yearly MOD44W

* Accounts for new reservoirs, changes in
river courses, other permanent water
changes

 Release 1 (April 2024)

Iran/Iraq border at Persian Gulf
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Near Real-Time Global Flood Products: Recent Updates

+ Ildentification of “recurring flood”

* NEW Feature! Releasing ~Sept 2025
* Monthly recurring flood masks based on 22 year product history (2003-2024)

 Helps discriminate regularly occurring seasonal flood from unusual flooding

Detected water

;‘,, anoukville
L "

Reference water (yearly)
+ Recurring flood (monthly)

Recurring Flood %y =

. semkea  October Mask o

P

¥

Updated Flood Product
with recurring class

Recurring ?t\
Flood *




@/ Near Real-Time Global Flood Products: Recent Updates 37

Current product _ With recurring

Fow s O # flood update

Recurring flood:

N California example
January 2023

-
i* "-
s .
T%’a “::.\-':
X

2-Day MODIS Flood Product :}5 '.}i g
20 Jan 2023 T w7
I Normal surface water L, el X . L A %

Recurring flood Lot o~ T —_—
- Flood water LA R e % i e *
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With recurring

Near Real-Time Global Flood Products: Recent Updates
~*  Currentproduct e
e 2 ETTr e . flood update

Recurring flood: S T :

Mississippi - Ohio example
April January 2025

1-Day VIIRS Flood Product P
08 Apr 2025 ' e Uin
B Normal surface water ok : ‘;‘ A

Recurring flood : o it

B Flood water



@/ Near Real-Time Global Flood Products: Recent Updates 39

) awalpinail. | KOt\ll-\
Custom composite (1 week) ,-' Phel ’

s Rajauni
©

Recurring flood: with recurring flood update " o

. q e Ry w
Indus/Punjab river system R B
Sept 2025 Chakwal : Jh\s‘lum N e Bhlmba)r i
. ampur
\.\ \ .
RN ' s . a5t Al
- Mostly not recurring, but L R .,&. A e D L Tt
i 3 =5 SR §Khan Béhauddin Gujrat g
unusual flooding . L o Gl
g s SN o TRl L S
; 1..-‘._’0 - GRS i D ask :
Mitha Tiwana. » Khushab : E I‘;}; e o Shdkargdn “"\,/' "\‘
7 s Gujranwala Pathankot R

Sargodha A Hafizabad O .Narow:,‘/‘/

Kamoke
. Batala \

-.j?nmot I Shekhupura 1
X JAMTItsar \
\

« Lahor o Hoshl\arpur N

Faisalabad \ &
® v\) £ . &v 2 ‘rl(a' ‘AK
Ihang|Sadr ofaranwald e 2 TG . I,
. . s Jalandhar,  Phagwara N
Gojra 7 & : |
O , o Kasu
Pattoki P a:"S ’-}
g & p— y
5 ‘,ﬁ\- / 5 Flroq)ur Ludhiana
Okara, =" v
- 2 *'Moga Punjab
Kamalia G : Khanna
g SEGIETES _ andiot . Chan
vl Muktsar 1-Day MODIS Flood Product
Pakpattan®* 1-7 Sep 2025
T «JKhanewal 2 B Normal surface water
d-altan i
i Abohar s *Bathinda Recurring flood
A e . P o . Malaut
M’ affargarh . : Vihar - Flood water

g ' . BRak: . r4gar R —



Near Real-Time Global Flood Products: Evaluation

Validation / Evaluation

Purpose:
* |s water detection algorithm correctly detecting water that is visibly obvious?
* Are certain events or situations problematic?
* Do we see differences between detection of flood vs normal water?

Caveat:

* No rigorous ground-truth dataset: ground truth is difficult to find, expensive to collect, and
biased towards accessible locations

Method:

* Manual qualitative assessment, using MODIS or Landsat imagery to inform.

* 50 events selected from DFO master list of recent floods.
* Global distribution.
* Including areas with high and low cloud cover (humid tropics to arid regions).
* Varying landcovers.

* + 50 permanent water sites for evaluation of surface water detection.

* Conducted for legacy product in 2014.



Near Real-Time Global Flood Products: Evaluation

Flood Detectlon Sites (53)
Flood Detection Ratings

RATING Count %

Good or better 23 66

Fair or poor 12 34

Total Assessable 35 100

Too cloudy 17 33 RATING
TOTAL EVENTS 53 o

 3-good

@ 4-excellent

@ 5S-almost perfect
8 ™™C

Permanent Water Ratings

RATING Count [% Clear
Good or better 31 85
Fair or poor 6 16
Total Assessable 37 100
Too cloudy 16 30
TOTAL EVENTS 53 [ 1RSI:\:G

& 2-fair
 3-good
@ 4-excellent

@ 5-almost perfect
® TMC
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Correct water & flood ID

Bosnia and Herzegovina: 23 May 2014

S e

Base map Landsat 8 Pre-flood Landsat 8 Flood MODIS NRT product
October 19, 2013 May 22, 2014 May 22, 2014

- Flood water

Non-flood water

- Insufficient Data




Near Real-Time Global Flood Products: Evaluation

Correct water & flood ID

Kentucky: 04 Jan 2014

swures

Base map MODIS Pre-Flood MODIS Flood MODIS NRT Product
Oct 12, 2013 Jan 4, 2014 Jan 4, 2013
- Flood water

Non-flood water

- Insufficient Data




Near Real-Time Global Flood Products: Evaluation

Dark volcanic rock false-positives

* Volcanic masks for a few locations.
* For Mauna Loa, HAND mask largely solved this problem.

Mauna Loa, Hawaii: 17 Dec 2013

. ¥ » aa SR = e
) M Barren or Sparsely Vegetated N €l - Flood water
u\mnuﬂh._\ Ty
e Sianevat 5 Non-flood water
'G
- Insufficient Data
| ~ 7 "
- P -
" -
‘. )
RTRETA T
¥ 2
> -
|
[

MODIS Flood Product

gﬁfﬂ?} e

Landsat 8 MODIS (MCD12Q1) IGBP Land Cover MODIS IGBP Land Cover with flood water



Near Real-Time Global Flood Products: Limitations

Product limitations recap

e Cloudiness

* False-negatives: can’t see the flood
* False-positives: cloud shadows detected as water

250 m resolution
* Floods with limited spatial extent are difficult to pick up

Twice Daily Observations (within 1-3 hours of each other)
Flash floods usually not captured, unless lucky with overpass timing

Landcover limitations
« Water under tree cover will not be visible to satellite

« Urban -too many buildings/objects not under water

Recent changes in normal surface water extent
* New reservoirs (will be picked up by reference water layer after filled for 3 years)
* Changes inriver courses
e ** Users can easily reclassify the product using a custom surface water map, if available
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Near Real-Time Global Flood Products: Distribution

Data Access: File download

Main product: 1 HDF file / tile / day:

* Floodlayers (1, 2, 3-day composites)

* Ancillary layers with: Water Counts, Valid Counts, and
Total Counts. Allow users to create custom composites,

or examine underlying data.

GeollFF files for each flood layer

Distributed in 10 x 10 degree tiles

h01v01 h02v01

h03v01 |h04v01 hO5v01

h06v01 h07v01 h08vO1

[

h12v01 h13v01 h14v01

|h15v01

287 tiles globally in production

* Fulltile map on homepage, and in User Guide

Flood layer data values:

Pixel value

0 No water detected (potentially clear)

1 Surface water detected

2 Recurring flood detected (coming soon)
Flood detected

255 Insufficient data

hOoOvO1 h09v01 h10v01|h11v01l
180WOS0N|170WOS0N!160WOS0ON 150W080N‘1140V\'030N 130WOS0N|120WO0S0N|{110WOSON | 100WOSON|090WOS0ON 030WOSON |070WOSON |060WOSON 050WOS0N 040WOS0N |030WOSON
| ‘
h0Ov02 | h01v02 h02v02 | h03v02  h04v02 h05v02 | h06v02 | h07v02  h08v02 | h0Sv02 thVOZ‘hIIVOZ h12v02 h13v02 h14v02|h15v02
180WO70N|170W070N 160WO70N|150WO070N{140WO070N 130WO070N|120W070N|110WO070N|100WO70N|090WO70N 080WO70N|070WO70N|060WO 70N 050WO70N|040WO70N|030WO 70N
hOOv03 | h01v03 h02v03 h03v03’h04v03 h05v03 | h06v03 | h07v03 | h08v03 |h09v03 h10V03ih11V03 h12v03
180WOG0N|170WO060N|160WO060N 150W%0N?140W060N 130WOG0N! 110W060N‘110\\'060‘(;100V\1060N I090WO60N 030\/\’060“070%’/060N 060WO060N
|
] ! : t
h0O5v04 h06v04;h07v04 h08v04 | h09v04 h10v04|h11v04|h12v04
130WO050N|120W050N|110WO050N| 100W0S50N [090WO05ON 080WOS0N[070W0OS0N|060WOS0N
hO5v05 h06v05‘h07v05 h08v0S | h09v0S h10v0S h15v05
130WO040N! lZOWCJﬂN}llO\VU-JO\ 100WO40N|090WOD40N 080WO40N 030WO040N
e N
[ [
h02v06 h06v06 | h07v06  h08v06 | h09v06  h10v06
160W030N 120WO030N|{110W030N/100WO030N|0S0OWO030N 080WO30N
h02v07 h07v07‘h08v07 h09v07 h10v07 | h11v07|h12v07 h15v07
160W020N llOWOZON"IOOWOJON 090WO020N 080WO020N|070W020N|060WO020N 030WO020N
|
h09v08 h10v08;h11v08 h12v08 h13v08§
090WO10N 080WO10N/070WDI0N[060WO 10N USOWOlON{
|
) | .
h09v09: h10v09{h11v09 (h12v09 h13v09 h14v09
090W000S  080WQ00S | 070W000S |060WO000S  050W0005 | 040W000S
o 3. WK L |
hOOv10 | h0O1v10 h02v10|h03v10| h10v10|/h11v10|h12v10 h13v10 h14v10
180W010S {170W010S | 160W010S | 150W010S | 080W010S | D70W0105 [060W010S  0SOW0105 ! 040W010S
2 |
hoov11 h10v11|h11vil|{h12v11 h13vil|
180W020S 080W020S ‘ Q70W020S

10x10 degree tile index
(W Hemisphere)

X
h10v12 | h11v12

080W0308 | 070W0305

h10v131h11v13

080W040S |070W0405S

060W020S uso»vozosi

h12v12

060W030S

h10v14 | h11vi4
080W050S | 070W0505

h12vi4
060W0505
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Data Access: File download P ——— e

& O @ & https//nrt3.modaps.eosdis.nasa.gov ATy 8 L@

* https://nrt3.modaps.eosdis.nasa.gov (and nrt4)

o
<
&% | EARTHDATA Other DAACs - ®

* Free NASA EarthData account required vasaA LANCE NEAR REAL-TIME (NRT) Q_ BrowseData~ (D Help S My Account -
« MODIS product shortname: MCDWD
* VIIRS product shortname: VCDWD Near Real-Time Data

° Navigate: “Browse NRT Data” 9 allData 9 <CO LLECT|0N> The Near Real-time (NRT) platform offers open access to NASA's MODIS and
9 < PRO DU CT> 9 Yea r 9 DOY (d ay_of_yea r) VIIRS near real-time data products, empowering users with timely Earth

observation insights.
e <COLLECTION>=61for MCDWD, 5200 for VCDWD

* For HDF files: <PRODUCT> = shortname +“_L3_NRT”
Eg: MCDWD_L3_NRT or VCDWD_L3_NRT

- File Downloads Additional Resources
* For Geotiff files: <PRODUCT> = shorthame +“_L3_F1_NRT”
| Access MODIS and VIIRS Near Real-Time (NRT) data Discover NASA's Earth science data tools including LANCE
F1/F2/F3 =1, 2, and 3-day products. Eg: MCDWD_L3_F2_NRT, etc. products. Before starting, register with the Earthdata User Near Real-Time Systems for timely data access, the LANCE
Registration system and be ready to log in with your homepage for system information, and FIRMS for active fire
| USP™  _ Liw pe-. "1 to download files. monitoring and mapping. I

* NRT sites only retain last ~1 week of data » L 3ROWSE FIRMS DATA ’ |

‘ LANCE NEAR REAL-TIME DATA ’

* NRT products are *not* archived (officially)




Near Real-Time Global Flood Products: Distribution

Data Access: APls & Worldview

* NASAGIBS (Global Imagery Browse Service)
«  WMS, WMTS, TWMS services

* Accessiblevia: ArcGIS, QGIS, Google Earth,
NASA Worldview, and our new FLOOD viewer

* Flood plus 1000+ other satellite imagery products

* Browsable web application: NASA Worldview
(https://worldview.earthdata.nasa.gov)

* MODIS Flood products from early 2021
* VIIRS Flood products from June 2025
* + Many other satellite imagery products
* Allows comparison with source imagery
* Allows comparison between dates or products
*  Onlyhosts 2 and 3-day flood products (not 1-day)
* Navigate to: “Add Layers” - Floods = Flood
- “Terra and Aqua MODIS”

or 2 “NOAA-20 and NOAA-21/VIIRS”
*  Or: https://bit.ly/WorldviewFloods

(pre-loaded with MODIS and VIIRS flood products)
* Tutorial “Assessing Floodwaters” available on start page

0 © NASAWorldview X

& O Q@ & https//worldview.earthdata.nasa.gov/?v=61.72242743046573.2.. 5 A 7 & =

waa \Norldview

; \Q/ Layers @ Events -t, Data 4 |

| REFERENCE (3/3) L |

Flood (2-Day Window)
" Terra and Aqua / MODIS
| OEF

No Water
| BASE LAYERS

0

Corrected Reflectance (True Color)
Terra / MODIS v6.1STD

+ Add Layers v Group Similar Layers

Start Comparison

—_—
,g ‘ Start Charting [
St Eaaste |

DAY

31 > o1 m

a2 .

Kandahar.

Pakistan roodin.
Aug-Sep 2022

7o

Hyderabad

| SEP 2022

Bahawalpur.


https://bit.ly/WorldviewFloods
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Data Access: Worldview

¥sx \W/ORLDVIEW i S e e R, RS V[ 21 O 8

- N

N

€ Lyers M bvents & Data A odwaters”

Visually explore the past and the present of this dynamic planet from a b .
satellite's perspective. Select from an array of stories below to learn more - o tutonal
D0 Fia e about Worldview, the satellite imagery we provide and ev~"_ oo 7'ng 4 —— — -
. around the world. Start using Worldview->

REFERENCE

Base Layers

*Includes MODIS
and V”RS il tance (True Color) I B o R R e et I N Uomors i ]
|magery Ne Atmospheric Rivers Assessing

- . X 1 ,‘-.".‘
Night Lights from NASA's Geostationary Imagery Every Satellite Detections of Fire
Black Marble 10 Minutes! (PLPARTGEIG)]

1 DAY - - ' ||’|| Tl"|||||"'||'||“1—l—|——‘l—#|f/|\\||%|||||| |||‘|"’|€T:|—‘|.|ﬁ_I
2024 JUN 13 ( m

APR 2024 MAY 2024 JUN 2024
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+

Data AcceSS: Worldview O © NASAWorldview >

&< O A O https//worldview.earthdata.nasa.gov/?v=-24.36895520083889,-64.56297063253015,134.9591697991611... B A 7 S Ly e - @

New Feature: Flood Events > e : = R o

Lists recent events, with locations, : " T i S T I g
and dates s & 5 - e

&3 Flood in Indonesia 1103432
Can then compare to flood products W 2025 AUG 14

&£} Flood in South Korea 1103430

available in Worldview W 2005 Aue 11

&4 Flood in Guinea 1103431

Source: GDACS (Global Disaster W30z M 1

&£ Flood in Philippines 1103433

Alert and Coordination System, W 2025 auG 10
(UN/EC), gdacs.org) 2 .

&£} Flood in Laos 1103426
2025 AUG 08

&£ Flood in Cameroon 1103429
2025 AUG 07

&£} Flood in Japan 1103427
- @ 2025 AUG 06

¢

£ Flood in Mexico 1103425
W 2025 AUG 05

&£ Flood in Myanmar 1103424
el

Showing the first 50 events @ 5
L as 2 2%

B $ N L
. ‘\ 4 o
“ w
= |2000 km
1000 mi y
55.8493°,5.9959° EPSG:4326 *

*] A

A A A 1 DAY lIlIIIl|lIllIllllIllllllll-llI|IIIIII|III|I| DAY
2025 AUG 16 ¢ D] W m <
2 v v v JUL 2025 AUG 2025
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Worldview - live demo
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Data Access: FLOOD viewer

= &9
<l

FLOOD (BETA VERS'ON) Quick Search ! Announcements 7 Feedback

Flood Location Observation and Overview Dashboard

Customized viewer for flood products.

Lat: -28.007°, Lon: 150.514°  FLOOD: 2025-04-03
i S

Coming soon! = ADVANCED MODE

i
Focused on flood and flood-related . % B i e T s T
products, including non-NASA products. O N I i e 2 0oy Fooaprocuct B —

2-Day LW

(along with 2 and 3-day) g ; B A MODIS - Insufficient Data

NOAA/GMU VIIRS 1-day and 5-day flood
products

NASA OPERA Sentinel-1 and HLS Water
products

Basic Mode: only 2-day products

- MODIS and VIIRS 1-day flood products TV G - ) oo rocisuccvas g g

oe/

o g b, : 58 S OPERA Water Product |
Advanced Mode: all products. e ’ RIS NOAAGMU Fiood Product *+ |
. ) : TR ' MODIS/VIIRS Imagery L -

FUture effOFtS. ‘ O R e ‘KD MODIS/Terra Corrected 006 |
* Add other flood products, such as | AN W B o)
Copernicus Sentinel-1 GLOFAS product _‘ NN\ . ) Retecince (ase.colon oo!

Flood events (as in Worldview) DI “ iy e 06

Comparison tool (as in Worldview) : A\ VIIRS NOAA-21 Corrected

Flood alerts, based on product detections 2l 01l ® = B < 2 DO xes

MEASURE LOCATION LAYERS TIMELINE CAPTURE SHARE HELP VIEW MODE

APRIL 2025 APR 03 2025
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NASA VIIRS Flood Product NOAA/GMU VIIRS Flood Product
sy FLOOD (BETA VERSION) @ ¢ ‘= (wy FLOOD (BETA VERSION)

Flood Location Observation and Overview Dashboard Flood Location Observation and Overview Dashboa

PR -\ d Lat: 27.958°, Lon: 80.007° FLOOD: 2025-08-16 Lat 27.974°, Lon: 79.952° FLOOD: 2025-08-16
R % e S e = ADVANCED MODE X A = ADVANCED MODE
3 w',\ ,-. "\- W N ‘ j' _-Shawpur e AR
e @, a o By Aug 16 2025 Day 228 Bg Aug 16 2025 Day 228

NASA LANCE 1-Day CS Flood Product (L NASA LANCE 1-Day CS Flood Product o+
. £ & MODIS - Flood+Surface Water 06 NASA LANCE 2-Day Flood Product ® +
NASA LANCE 3-Day Flood Product o +
06 OPERA Water Product (L
NOAA/GMU Flood Product o -
00 ;
o O NOAA VIIRS 1-Day 00
00 o —
‘) NOAA VIIRS 5-Day 00
NASA LANCE 2-Day Flood Product (L
v A MODIS - Floods Surface Water MODIS/VIIRS Imagery LA s
» \ 00
" 2-Day FISSW

Harmonized Landsat Sentinel-2 Imagery (L

(4"”\ MODIS - Insufficient Data Lol ]

20989

Overlays ® +

0 Static Backgrounds
e WVIIRS - Flood+Surface Water O 6 -
2-D: W
3 £ 47 VIRS - Insufficient Data
ol oe
NASA LANCE 3-Day Flood Product o +
OPERA Water Product o+
NOAA/GMU Flood Product o +
MODIS/VIIRS Imagery (L
Harmonized Landsat Sentinel-2 Imagery o+
\ s o
? Q X B e y
: HELP | VIEWMODE 2 4"
- PR, 1St i RN, > AL G SN SR L SN
| AUG 16 2025 B |
.r., N |




FLOOD - live demo



Near Real-Time Global Flood Products: Archive

Product Archive

* Product fully reprocessed from Aqua launch (2002)
through 2024, at Release 1

» 22fullyears: 2003-2024

* Finalizing:
* Validation of the reprocessing.
* Addingrecurring flood class.

* Release expected soon (Fall 2025).

* Moving forward, MODIS and VIIRS products will be
added to archive.

* Allows historical analyses and comparisons (such
as development of the “recurring flood” mask).
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Historical analysis

Lake Chad: 2003 - 2015

3500

Total Daily
Water Obs
| 2003-2015

5
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(/’ 1 = 2003-2015
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1 Massaguet
g
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Historical analysis

Indus: 2003 - 2015
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Near Real-Time Global Flood Products: Future directions

Future Directions:

* Beta release of FLOOD viewer
* Release of “Recurring flood” class update
* Release of reprocessed archive (2003-2024)

* Archiving moving forward

* Machine learning update to water detection
algorithm (VIIRS)

* Shows promise for not detecting shadows as water.
* Wish list:

* Full MODIS flood product archive available in Worldview
and FLOOD viewer

e Sentinel-3/0OLCI product

Songhua riverfl'ooding, NE China, 10/26/2020



National Aeronautics and
Space Administration

EARTHDATA

Discover and Access
NASA’s Near Real-Time
Global Flood Products

Homepage: https://earthdata.nasa.gov/global-flood-product

User Guide & FAQs, mailing list
Links to LANCE download sites

FLOOD viewer: https://lance.modaps.eosdis.nasa.gov/flood
Worldview: https://worldview.earthdata.nasa.gov
Worldview with flood loaded: https://bit.ly/WorldviewFlood

Questions/Suggestions: dan.slayback@nasa.gov
or earthdata-support@nasa.gov




Additional product examples
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