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Scheduled Trainings

Workshops
) Webinars The goal of this NASA Applied Remote Sensing Education and Training project is to increase the utility of
NASA Earth Science and model data for decision-makers and applied science professionals in the area of
Applications Water Resources Management Applications. The project conducts trainings and other capacity building

activities on utilization of NASA satellite remote sensing and model data for a variety of water
management applications including floods and snow related topics. Training activities are a combination
of lectures and hands-on activities that teach professionals how to access, interpret, and apply NASA
rainfall, snow, cloud, and atmospheric humidity products at regional and global scales with an emphasis of
ARSET: Alr Quality Case Studies. This website provides access to educational materials and regular updates on upcoming
events and workshops.

Case Studies

Visualization & Analysis

Publications
If you would like more information about any of the activities and materials available on this site or to

) Personnel request a training please contact: Ana.|. Prados@nasa.gov

Sign-up to listserv?

Webinar: NASA Remote Sensing Data
for Water Resources Management

October 17 - November 14, 2013
Thursdays at 1 pm EDT (5 pm UTC)

For further Information
contact: amita.v.mehta@nasa.gov

Course is free but you must register here
Webinar Agenda - pdf, 111.69
kB:

Stay Informed

If you would like to be informed of upcoming
workshops and project activities please sign up
for List Serv.



Certificates of Completion (upon request):
You must attend all 4 live sessions
You must submit the homework assignment

For Webinar Recording Link :

Contact : Marines Martins
Email: marines.martins@ssaihg.com



Assignment Link

 https://docs.google.com/forms/d/
1UhetoLVRWOKP8735qi04zjd5bISYF4C
pmUZFh1x9Qn4/viewform

Please complete the assignment on-line by
15 January 2014
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Week 3: MODIS-based Tools
— MODIS Inundation and
Dartmouth Flood
Observatory

Week-4: Flooding case studies
with GIS, Global Flood
Detection System
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Interactive Flood Tools

TRMM Rainfall-based Tools (Week 2, 26 November)

»> NASA-TRMM Current Heavy Rain, Flood, and Landslide
Estimates

> Global Flood Monitoring System (GFMS)

» Extreme Rainfall Detection System (ERDS)

MODIS Reflectance-based Tools (Week 3, 3 December)

» Global MODIS Inundation Mapping

» Dartmouth Flood Observatory (DFO)




Outline for Week-4

» Demonstration of Flooding Cases with:

g TRMM Extreme Rainfall
: Global Flood Monitoring System
0 MODIS Inundation Tool

> Overview and Demonstration of:

Global Flood Detection System/Global Disaster Alert and
Coordination System

» Course Summary



Flooding Case Studies with GIS Applications



Global Flood Detection System (GFDS)
http://www.gdacs.org/flooddetection




Global Flood Detection System (GFDS)
http://www.gdacs.org/flooddetection

» A component of Global Disaster Alert and Coordination
System (GDACS) — Developed by European
Commission - Joint Research Center

» Provides global, event-based information
» Utilizes remote sensing information for flood detection

» Open for collaboration with water authorities and
researchers

» As a part of GDACS, augment humanitarian and

disaster information
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Global Flood Detection System (GFDS)
http://www.gdacs.org/flooddetection

» Monitors floods worldwide using near-real time NASA satellite data

(TRMM, Aqua).

» Surface water extent is observed using passive microwave remote
sensing (37 Ghz measurements from Aqua/AMSR-E and TRMM
Microwave Imager) — Similar to the methodology used by the the

Dartmouth Flood Observatory

Microwave measurements

change substantially from dry to wet
land - the change in microwave
measurement signal from dry to wet is
used to detect the presence of
surface water over previously dry land
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Global Flood Detection System (GFDS)
http://www.gdacs.org/flooddetection

» Flood signal and magnitude are derived at 8x12 km? from AMSR-E
(9x16 km? for TRMM). Data are available since 1998 from TRMM and

since 2002 from AMSR-E

» At a number of river sites, the remote sensing measurements are used

to generate flooding time series, maps, and animations

Food Alerts 2002-2006 for Site 2010 In Pakistan on the Indus
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Figure 5. Flood event detected on the River Indus in Pakistan in September 2003 from the M/C time series (red line).
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No river gauging data or
hydrologic model are
used for the flood
magnitude mapping as
used by the DFO

Pats time series of
microwave signals are
used to assess the the
flood magnitude
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Global Flood Detection System
http://www.gdacs.org/flooddetection/

Global Flood Detection System - Version 2 - JRC
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In Collaboration with the
Dartmouth Flood Obseryatory




Global Disaster Alert and Coordination System (GDACS)
http://www.gdacs.org/

» Developed by European Commission Joint Research
Center, GDACS provides a platform to share and
coordinate disaster maps and satellite images

» Includes information about current and past disaster
events (floods, tropical cyclones, earthquakes)

» Complies remote sensing, in situ, and humanitarian
information

» Used by various governmental, non-governmental
entities for decision support

» Free data download possible by registered u?éelrs




Global Disaster Alert and Coordination System (GDACS)
http://www.gdacs.org/

» Use a multitude of satellites/sensors, facilitated by the
United Nations Institute for Training and Research
(UNITAR) Operational Satellite Applications
Programme (UNOSAT): TRMM-TMPA, Terra and
Aqua/MODIS, Aqua/AMSR, NOAA Operational
Satellites, TerraSAR-X, SPOT-5, Worldview-1

» Integrates Office for the Coordination of Humanitarian
Affairs (OCHA) ReliefWeb reports and maps as well as
disaster related information from other sources.
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Global Disaster Alert and Coordination System (GDACS)
http://www.gdacs.org/

00gle

Disclaimer

GDACS is a cooperation framework between the United Nations, the European Commission United Nations and the European Commission

and disaster managers worl o improve alerts, information exchange and coordination in

GDACS

the first phase after major sudden-onset disasters,

Global Disaster Alert and Coordination System
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Global Disaster Alert and Coordination System (GDACS)
http://www.gdacs.org/

Overview map of latest disaster alerts

Disasters in past 4 days.

« See smaller and archived alerts...
« Search alerts...

« About thresholds and models

« About earthquake selection
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Summary of the Course
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The Following Flood Tools were Introduced:

» NASA-TRMM Current Heavy Rain, Flood, and Landslide Estimates
[http://trmm.gsfc.nasa.gov/publications_dir/potential_flood hydro.html]

» Global Flood Monitoring System (GFMS)
[http://flood.umd.edu/]

> Extreme Rainfall Detection System (ERDS)
[http://www.ithacaweb.org/projects/erds/]

» Global MODIS Inundation Mapping
[http://oas.gsfc.nasa.gov/floodmap/]

» Dartmouth Flood Observatory (DFO)
[http://floodobservatory.colorado.edu/]

»  Global Disaster Alert and Coordination System (GDACS)/
Global Flood Detection System (GFDS)
[http://new.gdacs.org/] [http://www.gdacs.org/flooddetection.‘]g




The Flood Tools used three basic concepts:

TRMM provides direct observation of rainfall. The rainfall
data are either directly used for inferring to flooding or are
used in conjunction with hydrologic models to derive
streamflow or runoff. (GFMS, ERDS)

MODIS provides observations of land-surface. MODIS
reflectance from various bands indicate presence of water
on land surface. (MODIS NRT, DFO)

AMSR-E and TRMM microwave data provides
information about surface conditions (dry or wet) (DFO,
GFDS)
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Flood Tools Using TRMM Rainfall

Flood Tool | Satellite/ Quantities | Hydrological
Instrument | Used as Model
Or Inputs
Model
NASA- TRMM/ Rain Rate NRC-CN*2
TRMM TMPA-RT
GFMS TRMM/ Rain Rate VIC- UMD
TMPA- RT DRTR3
Surface
MERRA Temperature
Winds
ERDS NOA-GFS* | Rain Rate N/A

1Natural Resources Conservation Service (NRCS) runoff curve number (CN) method

°The Couples Routing and Excess Storage (CREST) distributed hydrology model

3The University of Washington Variable Infiltration Capacity (VIC) land surface model coupled with the
University of Maryland Dominant River Tracing Routing (DRTR) model

“NOAA Global Forecasting System 21



Flood Tools Using TRMM and Aqua Microwave Measurements

Flood Tool | Satellite/ Quantities | Hydrological
Instrument | Used as Model
Or Inputs
Model

DFO TRMM/TMI | 37 Ghz Global Water
and Aqua/ Brightness Balance
AMSR-E Temperature | Model

e | L !

N/A
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Flood Tools using MODIS Reflectance Data

Flood Tool Satellite/ Quantity Used
(Instrument
MODIS NRT Terra and Reflectance
Aqua/MODIS Bands 1, 2,7
DFO Terra and Reflectance

Aqua/MODIS |Bands1,2,7
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Flooding Monitoring Output

Flood Tool Flood River Inundation
potential/ | Discharge/ Map
Intensity Streamflow
NASA- Near-real
TRMM Time
GFMS Near-real Near-real
Time and Time and
Archives Archives
ERDS Near-real
Time and
Forecast
MODIS/NRT Near-real
Time and
Archives
DFO Near-real Near-real
Time and Time
Archives
GFDS Near-real
Time and

Archives

Information Provided by the Flood Tools
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More About the Flood Tools

Flood Monitoring

Spatial Coverage and

Comment

Tool Resolution
NASA-TRMM NRT 50°S-50°N Includes GFMS, Landslide
12 Km Potential
GFMS 50°S-50°N Will be available at 1Km
12 Km resolution. Predictive capability
will be added soon
ERDS 50°S-50°N Advanced flood warning
25 Km
MODIS NRT Global May not be effective in presence
250 M of clouds
DFO Global Same as MODIS NRT. River
250 m and
10 km —> discharge data derived from TMI
and AMSR
Global
GFDS About 10 km Flood Detection and Magnitude
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Advanced Webinars/Hands-on Trainings

Include specific applications/decision support activities and
relevant data product(s) and tool(s).

» High resolution satellite data access tools

» ‘Hands-on’ case studies for data access/download and
import in to GIS

» Data accuracy and validation for specific data products

» Additional data access: weather and climate, terrain,
land use, socioeconomic data
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To Conclude:

» The Flood Tools are free and easy to use

» ARSET Team works with end-users/
organizations to design and provide advanced
webinars and ‘hands-on’ trainings that facilitate
the use of NASA data for decision support
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Upcoming ARSET Trainings in 2014

» Webinar On NASA Land Products

» Webinar/hands-on Training on NASA Water Resources/
Drought Monitoring

» Hands-on Training about NASA Snow Products for
Applications in California (US)

Please join our ListServ for

Training Announcements:

https://lists.nasa.gov/mailman/listinfo/nasa-water-training
28




Thank You

ARSET

Applied Remote SEnsing Training
A project of NASA Applied Sciences
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