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Learning Objectives

By the end of this presentation, you will be able to:

* Understand flood monitoring schemes
— based on remote sensing of precipitation observations
— based on remote sensing of land surface observations

» Use precipitation-based flood tools to monitor
— flood potential based on accumulated precipitation
— streamflow, runoff, flood intensity, and flood extent

» Use land surface-based flood tools to monitor
— Inundation maps
— media reports
— a flood-related disaster alert system
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Remote Sensing-Based Flood Detection

http://arset.gsfc.nasa.gov/disasters/webinars/advfloodwebinar

There are three approaches to using remote sensing observations for flood
monitoring:

1. Hydrology models that derive streamflow and runoff, using precipitation and
weather data from satellites and models

2. Infer flooding conditions using satellite-derived precipitation

3. Detect flood water on previously dry land surfaces using satellite-derived
land cover observations

Note: Each flooding tool also uses model and/or surface-based data in addition
to satellite data
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Outline

* Flooding Tools Based on Precipitation Observations
— Global Food Monitoring System (GFMS)
— Extreme Rainfall Detection System-2 (ERDS2)

* Flooding Tools Based on Land Cover Observations
— MODIS Near Real-Time (NRT) Flood Mapping
— Dartmouth Flood Observatory (DFO, DFO River Watch)
— Global Flood Detection System 2 (GFDS2)

 Global Disasters Alert and Coordination System (GDACS)

« Demonstration of GFMS, ERDS2 (before and during flooding events)
« Demonstration of MODIS-NRT, DFO, GDACS (during and after flooding events)

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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Precipitation-Based Flood Tools

« GFMS and ERDS2 use TRMM Multi- Record-Setting Rain Cause Deadly
satellite Precipitation Analysis Louisiana Flooding
(TMPA) data August 8-15, 2016

Total Rainfall (IMERG) August 8-15, 2016
10 20 30 40 Inches

100 300 500 700 900 1100mm b
¥ ve

 GFMS is currently transitioning to
using GPM-IMERG data
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TRMM Multi-satellite Precipitation Analysis (TMPA)

http://trmm.gsfc.nasa.gov/

« Combines precipitation from TRMM and several TRMM Cllmatology
national/international satellites to obtain 3-hourly e
0.25°x0.25° resolution data with global coverage
between 50°S to 50°N

e Data are available since December 1997

* TMPA will be replaced with Integrated Multi-
SatellitE Retrievals for Global Precipitation TRMM 3-Hourly
Measurement (GPM) [IMERG] data with half- ______Precipitation
hourly 0.1°x0.1° resolution data with global R, I R AL
coverage between 65°S to 65°N

Average of ALL AVAILABLE Rainfall mm/dd (3B43) 1998 10 2011 JH——— ‘

Note: TRMM is no longer flying, but TRMM-based calibration is used to provide near real-time rainfall from a constellation of
national & international satellites for flooding applications. Near real-time IMERG data are available from:
ftp://jsimpson.pps.eosdis.nasa.gov
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Global Flood Monitoring System (GFMS)
http://flood.umd.edu/

* Provides global maps, time series, Interactive Features

and animations (50°S-50°N) of:
— instantaneous rain rate every 3 hrs
— accumulated rain over 24, 72, and

Pan the map

- >

Flood Detection/Intensit gd
0672

[®]
Zoom in
[ttt]
Zool

out

- | >

168 hrs .;‘4-

20Nq-

3

— streamflow rates and flood intensity | =

Plot time series for an
individual point (lat, lon):
(Tips: Zoom in enough to
click the point or define it
below)

1054

at 1/8th degree (~12 km) and 1 km

305
405+

] ] ] 94.7
— Near real-time and archives since TR TR R i | G
201 3 | See time series
| | N | |
Q.01 10 20 50 100 200 [mm] = — =

Note: TRMM is no longer flying, but TRMM-based calibration is used to provide near real-time rainfall from a constellation of national & international satellites for flooding applications. Near real-
time IMERG data are available from: ftp://jsimpson.pps.eosdis.nasa.gov
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GFMS
http://flood.umd.edu/

* USES a hydrological model together with: Variable Infitration Capacity (VIC)

Macroscale Hydrologic Model

_ T M P A Grid Cell Vegetation Coverage

— surface temperature and winds from NASA
reanalysis model, Modern Era Retrospective
Analysis for Research and Applications (MERRA)
— runoff generation from UW Variable Infiltration -
Capacity (VIC) model

— Runoff routing model from UMD

Variable Infiltration Curve
‘ i1 (1A

Layer 2

Baseflow Curve

£
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€ K
3 :
0 WoW, C

¢ >
Layer 2 Soil Moisture, W,

References:

Wu, H., R. F. Adler, Y. Tian, G. J. Huffman, H. Li, and J. Wang (2014), Real-time global flood estimation using satellite-based . . . .

precipitation and a coupled land surface and routing model, Water Resour. Res., 50, 2693.2717, doi:10.1002/2013WR014710. Image Credit: University of Washington VIC
Macroscale Hydrologic Model

Wu H., R. F. Adler, Y. Hong, Y. Tian, and F. Policelli (2012), Evaluation of Global Flood Detection Using Satellite-Based Rainfall and a http://www.hydro.washington.edu/Lettenmaier/Mod

Hydrologic Model. J. Hydrometeor, 13, 1268.1284 els/VIC/Overview/ModelOverview.shtml
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GFMS
http://flood.umd.edu/

Flood Detection/Intensit gdepth above threshold [mm])

Pan the map

— Map Navigation
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Zoom out

Plot time series for an

individual point (lat, lon):
(Tips: Zoom in enough to
click the point or define it

below)
0 26.375 /

T1: o06z26Mar2017

T2: 06z29Mar2017
| See time series

Previous time step << >> Next time step

Plot different variable:
Flood Detection (Depth)
[ Plot |

Start time: | 06226Mar2017 End time:  06229Mar2017 [ Animate | «lie

/ Zoom in/out

Select individual grid point

for time series data
Plot different variables

3-hourly output
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Extreme Rainfall Detection System-2 (ERDS2)
http://erds.ithacaweb.org/

» Uses near real-time TRMM-TMPA  ERDS is one of the tools used by the

and NOAA-Global Forecasting UN World Food Programme (WFP)
System (GFS) rainfall for monitoring Emergency Preparedness Unit
and forecasting accumulated rainfall
Alerts _

* The TMPA historical archive is used S o
as reference data to calculate - TR e
extreme rainfall thresholds = S

* The combination of TMPA rainfall =7 i) -9
amount, GFS forecasted rainfall o ” “

iInformation, and the reference data,
generates flooding information

eeeeeeeee

National Aeronautics and Space Administration Applied Remote Sensing Training Program 11



Extreme Rainfall Detection System-2 (ERDS2)
http://erds.ithacaweb.org/

» Global maps and time series of near Value-Added Flood Information
real-time (50°S-50°N) and forecasted
accumulated rainfall

— 24,48, 72, 96, 120, and 144 hours

uuuuuuuuuuu

eeeee

» Extreme rainfall alerts at 0.25°x0.25° Colombia
|eve | S a n d ad m i n iStrative d iStri Ct A 4 Maiog\:raetcé:pitation estimate in the next 24h: 192mm.
|eve I S e | ] Potentially affected population: 1,390.

Max precipitation estimate in the next 24h: 192mm.

* Event-specific information _ |
— list of affected countries |

Max precipitation estimate in the next 24h: 214mm.

- an eStimation Of aﬁ:eCted pOpUIation Potentially affected population: 2,534.

Cesar

Max precipitation estimate in the next 24h: 131mm.

Potentially affected population: 65.
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Land C

over Based Flooding Tools

Visible Radiation

» Reflected by the surface and
depends on the surface type

60— Visile

NIR Intermediate Infrared

111213
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ﬂ Pad b h
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——./'-\ Wate Vegetation
0 N
| | | | I | I I |
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Wavelength (pm)

National Aeronautics and Space Administration

Used for Flood Mapping

e Source:
— Terra/Aqua MODerate Resolution
Imaging Spectroradiometer
(MODIS) reflectance changes

* Tools:
— MODIS NRT Flood Mapping
— Dartmouth Flood Observatory

Applied Remote Sensing Training Program
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Land Cover Based Flooding Tools

Microwave Radiation

« Emitted by the surface and is influenced
by the presence of water on the surface

e Sources:

— Microwave (37 GHz) brightness
temperatures from TRMM Microwave
Imager (TMI)

— GPM Microwave Imager (GMI)

— GCOM-W based Advanced Microwave
Scanning Radiometer 2 (AMSR2)

* Tools:
— GFDS2 (GDACS)
— DFO River Watch

National Aeronautics and Space Administration

Microwave Emissivity for Common Surface Types

Dry Land, New lce
‘ Second Yr. lce

Re-frozen Snow
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Adapted from Dr. Norman C. Grody

Image Source: COMET MetEd
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MODIS-Based Inundation Mapping
« MODIS provides observations 1-2 Mississippi River Flooding 2016
times per day
- Certain bands indicate wateron SRRt e
previously dry surfaces: b i | e 5
— Band 1: 620-670 nm
— Band 2: 841-876 nm
— Band 7: 2105-2155 nm

* Mapped with respect to a global
reference database of water bodies

« MODIS cannot see the surface in

the presence of clouds MODIS (Aqua) MODIS (Terra)
Mar 15, 2016 May 13, 2016

Applied Remote Sensing Training Program 16

Flooding
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MODIS NRT Global Flood Mapping

http://oas.gsfc.nasa.gov/

« Based on MODIS reflectance at 250 m
resolution composited on 2, 3, and 14
days

* Flood maps available on 10°x10° tile

* Permanent and surface flood water data
available

* Cloud or terrain shadows can be
misinterpreted as surface water

* Provides near real-time flood mapping
since Jan 2013

National Aeronautics and Space Administration Applied Remote Sensing Training Program 17



MODIS NRT Global Flood Mapping: Available Quantities

http.//oas.gsfc.nasa.gov/

Products

Available Downloads

MODIS Flood Map

MFM

png

MODIS Flood Water

MFW

shapefile (.zip) | KMZ

MODIS Surface Water | MSW|shapefile (.zip) | KMZ
MODIS Water Product| MWP| geotiff
README pdf | txt

National Aeronautics and Space Administration
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MODIS Flood Mapping: Southern Brazil, June 12-14, 2016

http.//oas.gsfc.nasa.gov/

3-Day Composites

3 Day Composite 2 Day Composite 1 Day Composite 14 Day Composite ‘

Mo o « June 2016 » Products |Available Downloads XN
.- m X Y SMT WTFS MODIS Flood Map | MFM|png 1)
Sy | 1234 MODIS Flood Water | MFW|shapefile (.zip) | KMz wea o
5 6789 1011 MODIS Surface Water | MSW|shapefile (.zip) | kMZ il
I R AL AL MODIS Water Product|MWP| geotiff S
. = 19 20 21 22 23 24 25 EADVE [pa e
- 26 27 28 29 30
\‘{' Check slide show for the last 10 days.
@ e ‘> - -
Bl e Filename Convention
e

product_ _tile_composite xtra.ext
MSW ~3D30 V.shp

MFM 3 _2D2Q\.png

Sorumes 2 or 3 day
% observations

—

National Aeronautics and Space Administration Applied Remote Sensing Training Program




MODIS Flood Mapping: Southern Brazil, June 12-14, 2016

14-Day Composites

| cmeans T o+ Similar filename convention with additional
;5 Zé ?3;‘; woms et [ [, [, [T, 7= =% processing for composite field
D - = — N: no shadow masking
e — T: terrain shadow masking
— S: both terrain & shadow masking
= Ba . e.g. 2D20T
aaaaaaaaaaa .7.”
— 2 days imagery, 2 observations required,
; terrain shadow masking applied
* Provides occurrence of water as percent
clear observation over the last 14 days’
Al products
\x/ £ » GeoTIFF are 0-1 images (1 if % water > 0)

National Aeronautics and Space Administration
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Dartmouth Flood Observatory (DFO)

http://floodobservatory.colorado.edu/

Click on Map Sheets Below for Access to Near Real Time Flood Mapping

» Uses flood mapping based on ; , -
MODIS reflectance |

— same as MODIS NRT
* Also uses Landsat 8, EO-1, and
ASTER images

— uses COSMO-SkyMed and
Sentinel-1 synthetic aperture radar  * Provides near real-time, current, and

(SAR) when available) past flood event mapping
« Current flood events are analyzed * Red areas (above) indicate
with multiple data sources (next two inundated surface

slides), including media report

National Aeronautics and Space Administration Applied Remote Sensing Training Program 21



DFO Current Flood Event: Peru

http://floodobservatory.colorado.edu/

Coastal flooding during local El Nino Flooding (red) from comparing Mar 20,
conditions (middle, Mar 27, 2017), 2017 and Jan 19, 2017.

compared to previous year (left image,
Mar 27, 2016). Source: MODIS

Sullcana Tambo‘gmnde
Paita Qistrict _Chulue
Pigra @ ‘District
Caxaocaos

is}
Sechura 8)
District

Image Sources: DFO

Image contains modified Copernicus Sentinel 1 data (2017), from Dartmouth Flood Observatory

National Aeronautics and Space Administration Applied Remote Sensing Training Program 22



DFO Current Flood Event: Peru
http://floodobservatory.colorado.edu/

National Aeronautics and Space Administration

_ight Blue: normal annual
water extent from Feb 2000
(shuttle water boundary
data)

Red: flood water mapped
from ESA Sentinel-1 SAR

Dark Blue: previous flood
extent

Applied Remote Sensing Training Program 23



DFO Surface Water Record

http://floodobservatory.colorado.edu/Version3/120WO050Nv3.html

« Surface water (SW) is based on
twice-daily images
— from Terra and Aqua MODIS
— 250 m resolution
— composited over 14 days
* Change in SW from SWDB (shuttle

water boundary data) since 2000 also
provided

 Available in 10°x 10° grids

National Aeronautics and Space Administration

SW Access Through the Map

Click on Map Sheets Below for Access to Near Real Time Flood Mapping

Click on Map for Access to
the Surface Water Record

Click Here for Current Events

Click Here for Access to
Flood Archive, 1985-Present

The Dartmouth Flood Observatory
CSDMS, INSTAAR
University of Colorado

4" Current Floods, March 22, 2017

Applied Remote Sensing Training Program 24



DFO Current Surface Water Extent
http://floodobservatory.colorado.edu/Version3/120/W050Nv3.html

Map 120W050N Map Legend (at time of map date)

B small areas of purple: water mapped by SWBD, but not
resolved by MODIS

‘ dark blue: current water imaged by MODIS

. flooding or expanded water areas mapped by
MODIS compared to SWDB (any post-2000 reservoir or
new water body is also depicted as bright blue)

light blue-gray: all previous flooding imagined and
mapped by the Flood Observatory (now dry land)

» large areas of purple: dry land (compared to SWBD)

National Aeronautics and Space Administration Applied Remote Sensing Training Program 25



Error Notes from DFO

1. In mountainous regions, terrain shadows mimic surface water and are mis-
classified as water in our current algorithm. We are working to reduce such

noise.
2. Reservoirs and impoundments constructed since yr 2000 appear permanently
In red.

3. The observational record illustrated may not include all floods: prior to 2011
the records were obtained manually and focus was on major flood events

National Aeronautics and Space Administration Applied Remote Sensing Training Program 26



Land Cover Based Flooding Tools

Microwave Radiation

 Used to detect inundated surface:

— Microwave (37 GHz) brightness
temperatures from TRMM
Microwave Imager (TMI)

— GPM Microwave Imager (GMI)

— GCOM-W based Advanced
Microwave Scanning Radiometer 2
(AMSR2)

» Used by:
— GFDS2 (GDACS)
— DFO River Watch

National Aeronautics and Space Administration Applied Remote Sensing Training Program 27



About GFDS2 and DFO River Watch

http://floodobservatory.colorado.edu/technical.html

« GFDS2 and DFO River Watch are
collaborative programs

« Use microwave brightness
temperatures (T,) from TRMM, GPM,
and GCOM-W satellites to detect
surface inundation

National Aeronautics and Space Administration

» S: satellite-based flood signal

« M: T, from a measurement pixel
centered over the river and its
floodplain

 C: daily calibrating value that
represents the 95t percentile of the
day’s driest (brightest) T, within a 9x9
pixel array surrounding the M pixel

» Departures from the mean value
(anomalies) of the ratio is used to
detect flooding conditions

Applied Remote Sensing Training Program 28



GFDS2 Flood Magnitude
http://bit.ly/GFDS specs 15

 Joint Research Center (JRC) from the

European Commission produces daily, 10 km
grids of satellite signal (S) to be used by i e S
GFDS2 and DFO River Watch AL d

« GFDS2 derives flood magnitude based on the L :
anomalies of the ratio (S) compared to its
value averaged over 7 years (records start in\
Jun 2002) _

. = 30 < m

« GFDS2 flood magnitudes are used by | =g % ~— m=}

GDACS to provide near real-time alerts E - OPLE AW ¥

National Aeronautics and Space Administration Applied Remote Sensing Training Program



Global Flood Detection System 2 (GFDS2

http.//www.gdacs.org/flooddetection/

GFDS2 flooding information is used by GDACS

Dfo| [Emm| |Floods

&Sile 2248 in Indonesia (on river Simpang-Kiri : Site
2257 (Indonesia)
Global Flood Detection System - Version 2 - J R c @site 2278 in Japan (on river Onga) : Site 2287
R u EUROPEAN COMMISSION (Japan)

ive s based on dally p C sate : ’ GLOBESEC

{site 2187 in Taiwan (on river Pingtung) : Site 2196 D e Ve | O e d fo r
(Taiwan)

The Global Flood Detection System monitors floods worldwide using near-real time satellite data. Surface water extent is observed using passive microwave remote sensing (AMSR-E and .
TRMM sensors). When surface water increases significantly (anomalies with probability of less than 99.5%), the system flags it as a flood. Time series are calculated in more than 10000 Gsite 12165 in China (on river Brahmaputra; : Site
monitoring areas, along with small scale flood maps and animations. 11748 ( River Brahmaputra)
R : s GFDS currently monitors around 10000 areas, defined in collaboration with partners. For
X B R 2 these areas, the flood signal is further processed to generate time series, flood maps and {Usite 2248 in Indonesia (on river Kulu) : Site 2258 (Indonesia) -
¥ i g 3 flood animations. See a full list of current floods or search for areas by river, country or name, CO a O ra I O n
lwexample @site 2272 in Japan (on river Shinano) : Site 2281
(Japan) .
All data are available as global raster maps. The brightness temperature measured by AMSR-
E and TRMM sensors is normalized into a water signal (showing the amount of surface water W I
in each pixel). For each pixel, anomalies in surface water are calculated by comparing the {site 1555 in Ethiopia (on river Lake Tana Inlet) : Site
values to the normal surface water (see methodology). The flood magnitude is defined as the 1564 (Ethiopia)
number of standard deviations above the mean.
’ {site 15184 in Ethiopia (on river ) : Upper Ribb
@site 1582 in Madagascar (on river Mahavavy) : Site

1591 (Madagascar)

w7 measwe

Mouse coordinates: 174.28711, 41.67291

{site 1156 in Argentina (on river Pi : Site 1165
(Argentina)

We're open for collaboration with water authorities and researchers. You can request access
to the data, download client software or set up your own monitoring sites.

Full map view

In collaboration with:

Please note that the information provided on this website has no official status and does not replace local flood warnings. Please refer to the competent 3 0
local hydrographic authorities for official information on the flood status in each country. EUE’JUUJC)UI“
® 2009-2014 European Commission Joint Research Centre. Reproduction authorized for non-commercial purposes provided the source is acknowledged. ] €)e)s

Interactive current flood map and flood list

National Aeronautics and Space Administration Applied Remote Sensing Training Program 30




DFO River Watch

http://floodobservatory.colorado.edu/GlobalRunoff.html

 DFO River Watch system uses the
JRC-powered satellite signal (S —
microwave brightness T, ratio) at
specific surface river gauging
locations

« S values are converted to river
discharge by combining them with
surface discharge measurements
and then converted to runoff by using
a Water Balance Model (WBM)

National Aeronautics and Space Administration

River Watch 3: Experimental Satellite-based River Discharge Measurements

Daily updates at 14:30 Local Denver Time

Applied Remote Sensing Training Program 31




DFO River Watch
http://floodobservatory.colorado.edu/GlobalRunoff.html

* Runoff calculations are available * Flood magnitude is assigned when
starting in 2003 runoff volume exceeds a threshold

» Satellite-derived runoff is compared decided based on the recurrence
to the 7 year (2003-2010) mean period from the runoff record
runoff record to decide low, normal,
moderate, and major flooding

 Daily and monthly runoff time series
are available at the river gauge sites

Missouri River Discharge

Low flow threshold is 20th percentile discharge for this day, 2003-2010.

 River Watch Low Flow Threshold 1.5 yr Flood SyrfFlood ~  --eee- 10 yr Flood ~——— 25 yr Flood

Discharge, cubic meters/sec

oY ;,.«,"'"l"'v e rr'r"\“"\ ba_soat'h M, [ Mo - .,4(!“‘)17. 't ‘““5" N ..u,“"':"l Ak -, | "~ ‘,-,""'!T' ~ r:v““ﬁfl - ,-w«‘L"‘A" A
i TS

0 : |
1/1/03 1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14 1/1/15 1/1/16 1/1/17 1/1/18

Reference: Merged AMSR-2 and GPM Passive Microwave Radiometry for Measuring River Discharge and Runoff. G. Robert Brakenridge, Son. V. Nghiem
(http://floodobservatory.colorado.edu/Publications/20161EEEPaper.pdf)
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DFO River Watch
http://floodobservatory.colorado.edu/GlobalRunoff.html

RiVJ ™ -
Experi R|ver watCh VerSIOn 3-4 DRAFT, In preparation, not calibrated to discharge and catchment area.
—-| Experimental Satellite-Based River Discharge Measurements using passive microwave radiometry Signal/Model agreement: Poor
lam Missouri Center: -93.464 Long. S/N rating: Excellent
Flcod | GFDS Site Number 497 Predicted Flooded Area USA Center: 39.284 Lat.
ETime Lapse Learn more about this river 219467 sq km Station contributing area
% Last measured: 30-Mar-17 Qbtain Data
; Discharge: 994 m3/sec Status: 3 (1, low; 2, normal flow; 3, moderate flood, r >1.5 y; 4, major flood, r >5 y)
i| 7-day Runoff 2.0 mm 190% (7-day runoff compared to 8 y average for this date, 2003-2010)
4| Flood Magnitude: 5.8 Scale of 0-10 Flood Magnitude Defined Technical Summary
W River Watch Low Flow Threshold 1.5y Food S yr Flood weeee= 10 yr Flood e 25 yr Food
g
?m
I
%
aA 1000
i »

Y1/03 1/1/o4 1/1/05 1/1/06 1/1/07 110 1/1/0% 1/1/10 1/1/11 /12 W1/13 V114 115 V16 1117 1118

m Satellite Monthly Runoff (mm)

Reference: Merged AMSR-2 and GPM Passive Microwave Radiometry for Measuring River Discharge and Runoff. G. Robert Brakenridge, Son. V. Nghiem
(http://floodobservatory.colorado.edu/Publications/20161EEEPaper.pdf)
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GFDS2 Flood Magnitude for the Missouri River
http://floodobservatory.colorado.edu/GlobalRunoff.html

« GFDS2 flooding information is used by GDACS

Current Data
@
M Satellit
The flood magnitude is a measure of the size of the flood. Since lower sign: B d o | Salele
water coverage, extreme events, or major floods, should represent anomali a S e O n
The reference value for normal flow is calculated as the average signal for t Carroliton
magnitude is defined as the number of standard deviations (sd) from the m¢ S at el I it e
Site 505 (USA) (497) from 2017-02-01 to 2017-05-01 . \‘” e
i microwave
T, ratio
. il [ b :
I s
2
2 2 / —— Magnitude in site 457 (2017)
gn —— Magnitude in site 497 (2016)
= — Magnitude in site 497 (2015)
h '\ —— Magnitude in site 497 (2014)
044 %
= \/v\/ — y—v\_\ w
LR [ NV e\
{ /SSO‘/“ River +
2M12/2017 3M12/2017 4/9/2017 S - —
212612017 3/26/2017 4/23/2017 Malta Be
GO gle@ Map data ®2017 Google Terms of Use * Report a map error

_— Site coordinates: Latitude:39.284, Longitude:-93.464. See on Google Maps.
Customize this graph | Download data: ) =
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Global Disasters Alert and

Coordination System (GDACS)

http://arset.gsfc.nasa.gov/disasters/webinars/GDACS17




What is GDACS?
http.//www.gdacs.org/

A cooperation framework between the UN, the European Commission and
disaster managers worldwide to improve alerts, information exchange and
coordination in the first phase after major sudden-onset disasters

* Develops data tools and services that complement existing materials:

— International Search and Rescue — Standard Operating Procedures from
Advisory Group (INSARAG) Guidelines the European Community Mechanism
— UN Disaster Assessment and for Civil Protection
Coordination (UNDAC) Field — International Humanitarian Partnership
Handbook (IHP)
— International Federation of Red Cross — Euro Atlantic Disaster Response
and Red Crescent Societies (IFRC) Coordination Centre (EADRCC)

Publications

* Global Disaster Alert and Coordination System Guidelines [PDF]. (2014). GDACS.org

National Aeronautics and Space Administration Applied Remote Sensing Training Program 36



GDACS Tools and Services
http://www.gdacs.org/

GDACS is 3 cooperation framewsr between the United Natiors, the Surcpean Commission and United Nations and the Enropean Commission
disaster managers workdwide to improve alerts, information exchange and ccordination in the first

EARTHOUAKES

1 Guam (5.5M) 24 Jur

— rportof curent and rgomg et (Vememe [ ]
t of current as ing satoellit
24 Papua New Guinea (5.6M) e e
mapping activities related %o
2 Jus 04AS

humanitanan disasters is available
I Papua New Guinea (7.9M) o

waoure W _ars Tropical Cyclone Matthew: 3

RECENT AND OPEN EMERGENCIES LATEST NEWS LOG IN

* Interactive map with near real-time
disasters alerts

FLOODS

6 Oct 08.00uTC JRC published 3 reports

[] French Palynesia 24.4n 000UTE an the Tropical Cydone Matthew, the

last ane produced yesterday. The

S e  Color coded alerts
| — white: minor events
— green: moderate events
5o m — orange: potential local disasters
- " —red: potentially severe disasters

[} Phiippines 28 Jes 02:00UTC

» Search

* About and models
* About carthguake selection

Map of disaster aleris in the past 4 days. Last 24 hours events are highlightec in yellow. Small carthquakes are shown as green boxes.

Eurapean Union, 2015. Map procuced by EC-JRC. The boundaries and the names shawn on this map co not imply official endorsement or
acceptance by the Eurcpean Union
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GDACS Disaster Alerts
http.//www.gdacs.org/

* Floods « Tropical Cyclones « Earthquakes and
— inundation — winds Tsunamis
— deaths — heavy rains — intensity and
— displacement — storm surge magnitude
— hypocenter depth

— population within 100
km of epicenter

— vulnerability of
affected countries

Various models and data are used to obtain this
information: http://portal.gdacs.org/Models
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GDACS Disaster Alerts
http://www.gdacs.org/

* Floods » Tropical Cyclones « Earthquakes and
— inundation — winds Tsunamis
— deaths — heavy rains — intensity and
— displacement — storm surge magnitude
— hypocenter depth

— population within 100
km of epicenter

— vulnerability of
affected countries
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GDACS Approach for Disaster Alerts: Floods
http://portal.gdacs.org/Models/

Issues flood alerts and maps using satellite-based information from the GFDS2

and population data
 Red Alert

1/26/2017 | submit
Show layers: @ Water signal @ Flood magnitude signal
ation on Thursday, January 26, 2017 > — I I lore tI Ial I dead Or
J J
Overview Map Ma

<< < Situ; >>
ayer Manag De! > Tools: | Add Data hd "71, Wl .‘!) ‘;‘ \!-:5 0
- - e ——— displaced
aaaaaaaaaaaa (% . R : o :, <"
00 e 4 -
= =z ] - et ¥ )
R | o= - } et ¢ SIS
L+ — ¥
O e cm=|,
y more than 100 dead or 80,000
= — more tnan ead or ;
= A :'"‘
Please note that the information provided on this website has no official status and does not replace local flood warnings. to the competent local t thoriti cial
each country.
® 2009-2014 European Commission Joint Research Centre. Reproduction authorized for non-commercial purposes provided the source is acknowledged. Image Credit: GFDS Version 2 http://WWW.qdaCS.OrQ/ﬂOOddeteCtion/q|Oba| map.aspx
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GDACS Virtual On-Site Operations Coordination Center (OSOCC

http://vosocc.unocha.org/

Overall Orange Flood alert in Philippines from 16 Jan 2017 00:00 UTC to 26 Jan 2017 00:00 UTC

FLOOD IMPACT || MEDIA ANALYSIS J| DATA RESOURCES
GDACS Event Report - Summary

Recent Flood in the

This flood can have a medium humanitarian impact based on the Magnitude and the
affected population and their vulnerability.

Philippines ——

« from 16 Jan 2017 00:00 UTC to 26 Jan 2017 00:00 UTC
« 9killed and 81564 displaced
« inserted at 26 Jan 2017 12:20:02 UTC

References

« Summary Report:
Known identifiers for this event: FL-2017-000010-PHL (glide)
- d e ath S Latest media headlines

Articles: 46 | About casualties: 1 | Last hour: 0 PHILIPPINES

Cagayan de Oro City flooded again 7 -.

n
— d IS p | aceme nt ot T 201 S 00 20100, sunstar (o)

A portion of C.M. Recto Avenue in front of Limketkai Gateway and the University of MALAYSIA PALAU
Science and Technology of Southern Philippines, formerly known as Mindanao

- ) At—
University of Science and Technology, is flooded again on Saturday, January 28. {NDONESIA

 Latest news

People and organisations:

Philippines: DA-BFAR brings fishery typhoon rehab mats to llocos Norte
Sat, 28 Jan 2017 09:52:00 +0100 reliefWeb (en)

[ J D a ta I I I I a e S a l l d QUEZON CITY, Jan. 28 - The Department of Agriculture's Bureau of Fisheries and Aquatic Resources (DA-BFAR) joined hands with the provincial government of llocos Norte in
) b

rehabilitating the livelinood of over 600 municipal fisherfolk affected by recent calamities.

People and organisations:

D O C u I I I e n tS Filipinas se lanza a la carrera espacial con dos satélites

Fri, 27 Jan 2017 10:28:00 +0100 ipsnoticias (es)

MANILA, 27 ene 2017 (IPS) - Filipinas ya tiene un satélite en 6rbita y construye el segundo, que prevé lanzar a méas tardar a principios de 2018, para estudiar las tendencias
meteorologicas y el cambio climéatico con el fin de proteger los recursos naturales del pais y mejorar la gestion del riesgo de desastres.

People and organisations:

More news...

Data, images, links, services and documents
For this events, GDACS has links to information from the following sources: ReliefWeb (1), UNOSAT (1), EMM (1), JRC (47), NASA (8),

Access resources: List or RSS b
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GDACS Satellite Mapping Coordinate System (SMCS)

http://gdacs-smcs.unosat.org/

® L e d by U N IT A R_ U N O S AT GDACS Satellite Mapping Coordination System - _Home_ " Contact Help/" Login

SMCS

* Includes NASA and ESA satellite data -

* A GIS-based tool of satellite imagery WH S,
for specific disaster events A\ O s 5 oo
— requires user registration - .

 Provides past and real-time imagery for | D
an event = i — [

* Also offers: f
— baseline maps e
— situation specific maps e e, am v oo (2
— damage assessment maps P GPAE

— weather forecast maps
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Summary of Flooding Web Tools Based on Precipitation

FLTe] IeTel Spatial Coverage
Satellite, Quantities Used Hydrological P 9
and Temporal
Instrument, or as Inputs Model !
Resolution
Model
GFMS > REIDELE « Flood intensity | » 50°S-50°N
» Surface * VIC-UMD
« TRMM/ temperature DRTR « Streamflow * 12km and 1 km
TMPA-RT . Winne + Accumulated | + Jan 2001 — NRT
« MERRA rainfall 3 hr updates
* NRT & Forecast . 50°S-50°N
ERDS flood alerts o o
« 0.25°x0.25
« TRMM/ : « Accumulated
* Rain rate . * NRT and up to 72
TMPA-RT rainfall
. hr forecast, 3 hr
« GFS « Population undates
affected P

National Aeronautics and Space Administration Applied Remote Sensing Training Program 43




Summary of Flooding Web Tools Based on Land Surface Observations

Flood Tool, Satellite, Quantities Used as Spatial Coverage and
Instrument, or Model Inputs Temporal Resolution
* |Inundation ma > (Cltelogl 2ol i
MODIS-NRT * Reflectance Bands 1, P  NRT 2, 3, and 14 day
* Flood water )
» Terra/Aqua MODIS 2,7 composites
» Surface water
» 2013-present
 MODIS Inundation map
» Reflectance Bands 1, * Images when available: | ¢ Global 250 m
DFO 2,7 SAR * 14 day composite
* Terra/Aqua MODIS EO-1 * Flood catalog (since
Landsat 1985)
GFDS2 & DFO River, « Microwave Brightness :
Watch \ Temperature (37 GHz) Fleee MEghiles
. * River discharge time * Global, NRT
? REUEIN ISR > WIS EEIESE bi(ges series at selected » Past flood since 2003
E, TRMM/TMI, GCOM- | « River Gauge locations
W/AMSR2, GPM/GMI Discharge
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Demonstration of GFMS, ERDS2 (before
and during flooding events)
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