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Objective

To provide an overview of TRMM-based heavy
rainfall detection and flood monitoring tools
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Outline
]

Review of TRMM and Multi-satellite Precipitation
Analysis (TMPA)

= Overview of Current Heavy Rain, Flood and
Landslide Estimates

= Overview of Extreme Rainfall Detection System 2
(ERDS2)

» Global Disaster Coordination and Alert System -
Global Flood Detection System (GDACS-GFDS)

» Global Flood Monitoring System (GFMS)
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Review of TRMM and Multi-satellite Precipitation
Analysis (TMPA)



TRMM Multi-satellite Precipitation Analysis (TMPA)

Combination of TRMM - TMI, PR, VIRS with passive
microwave, infrared and visible measurements available
from national and international satellites provides rainfall
data with --

Temporal Resolution : 3-hourly
Spatial Resolution: 0.25°x0.25°
Spatial Coverage: Global 50°S to 50°N

Available in Near-real time data and also gauge-calibrated
research quality version with ~ 3-month latency

TMPA is available in near-real time and will be replaced by GPM —based
near-real time rainfall data in 2016



TRMM Multi-satellite Precipitation Analysis (TMPA)

TMPA is used in a number of flood monitoring tools:

= Overview of Current Heavy Rain, Flood and
Landslide Estimates

= Overview of Extreme Rainfall Detection System 2
(ERDS2)

» (lobal Disaster Coordination and Alert System - Global
Flood Detection System (GDACS-GFDS)

= Global Flood Monitoring System (GFMS)




Overview of Current Heavy Rain, Flood and
Landslide Estimates



http://trmm.gsfc.nasa.gov/publications dir/potential flood hydro.html

“TRMM  Tropical Rainfall Measuring Mission TRMMm*ws

+ ABOUT TRMM + SEARCH + CONTACTS + IMAGE POLICY

Current Heavy Rain, Flood and Landslide Estimates

(Rain Informatien from Real-Time TAMM Multi-Satellite Precipitation Analysis [TMPA/3B42))

22 NOV 2013 1800 UTC

(Observation Time of Last Data Processed)
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http://trmm.gsfc.nasa.gov/publications dir/potential flood hydro.html
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Provides global
maps (50°S-50°N)
of:

Heavy rain

Accumulated rain

over 24, 72 an 168
hours

Potential Landslide

Flood Potential

+ NASA Privacy. Security, Curator: Harold .F.Pierce@nasa . gov
Notices @ NASA Official: Dr Scott A. Braun




http://trmm.gsfc.nasa.gov/publications dir/potential flood hydro.html
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Maps available on Google Earth
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Extreme Rainfall Detection System

(ERDS)

http://lerds2.ithacaweb.org/

Elena CRISTOFORI (:2: Adriana ALBANESE (-3,

() ITHACA - Information Technology for Humanitarian Assistance, Cooperation and
Action, Torino, Italy

(2 Politecnico di Torino, Torino, Italy

(3 World Food Programme (WFP) - Emergency Preparedness and Response
Branch (OMEP), Roma, Italy,

WFP

‘s &)

wip.org
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MISSION AND COMPETENCES

http:/lerds2.ithacaweb.org/

Provide scientific analysis
and services to the WFP and
the broader humanitarian
community in support of
environmental emergencies
for disaster preparedness
and response

remote sensing

hydrology
meteorology
cartography
GIS
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The Extreme Rainfall Detection System (ERDS) is a service aimed at
providing timely and easy to understand alerts related to exceptional
rainfalls and potential flood events at global scale.

INPUT DATA OPEN SOURCE DATA

Tropical Rainfall Measuring
Mission (TRMM) Multisatellite
Precipitation Analysis (TMPA)
necessary for the near-real
time detection of heavy rainfall
(0.25° spatial resolution)

2. NOAA-GFS (Global Forecast
System) deterministic model
necessary for forecasted
precipitation alerts

(0.5° spatial resolution)

1D / N
e i 4 -
24Hr GFS Issued: 00Z16MAR2012 Valid: GOZ Sot 17 MAR 2012 700mb Vertical Velocity (mb/hr), 24hr Precip. (mm) |
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OUTPUTS

http:/lerds2.ithacaweb.org/

CANADA

Country
China
ndonesia
Ngerls
Mali
nis
Bangladesn
Nger
Republc of Korea
South Africa
Lao Peoples De
Unitec States of
Togo
Senin
Pakdstan
Libera
Myanmar
Sudan
Etniopa
Slenz Leone
Thailand
Malaysia

GLhana

Affectes Popusaton
30819489
6041976
4872147
30358501
2924364
1798027
1,579,408
721,246
395410
363,742
335,799
276379
244,105
224 187
200,751
195962
128,903
118,729
75605
75488
62,112
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Bl scvere
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affected countries and | ... b
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which is automatically |.. e 2] 30 time
updated in accordance = and
with the selected Alert par ey RO forecasting
10| Laver = TR e | Alerls.
Countries are ordered Medium tem foecast (6 ays) @
from the most affected to w | o = Cumlatesd rainfol
| the less affected (in terms mana e in) ae
of population). bnva opecty
Three different alert levels can be = o i b ' s
visualized, based on a specific cumulated - e
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precipitation for a given duration over a B Low
specific climatic area B Moderate
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Global Disaster Coordination and Alert System -
Global Flood Detection System (GDACS-GFDS)
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Global Flood Detection System

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

An experimental system to detect and map In near-real ume major nver 1loods based on dally passive microwave satelite observatons. 1he purpose Is to identity and measure ticods with potential hu nsequences

Current floods

| map Search areas Custom areas Regions Download

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 monitoring areas, along with small scale flood maps and animations.

.
. 3 P GFDS currently monitors around 10000 areas, defined in collaboration with partners. For these areas, the flood signal is further processed to generate time . I n fo rl I l atl O n
- N i J series, flood maps and flood animations. See a full list of current floods or search for areas by river, country or name.

e Global flood
maps

Mouse coordinates: -45.79102, -6.79554

Full map view

m Emm| |Floods

ssite 100119 in Bolivia (on river ) (12.0431828391734: Magnitude detected): Near Escoma 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 in each pixel). For each pixel, anomalies in surface water are calculated by comparing the values to the normal
surface water (see methodology). The flood magnitude is defined as the number of standard deviations above the mean. . D ata
{site 12173 in China (on river Brahmaputra) (11.4937393758129: Magnitude detected): Site 2 ~
11756 ( River Brahmaputra) Ny N
8. '

Suge -l s Download

N
B Viavangu sl

{rsite 2393 in New Zealand (on river Rangtikei) (10.1263463453337: Magnitude detected): Site
2402 (New Zealand)

River

Gsite 1511 in Kenya (on river Nzoia) (¢ 633 33: Magnitude detect We're open for ion with water ities and You can request access to the data, download client software or set up your own
(Kenya) monitoring sites.

.
{ssite 12165 in China (on river Brahmaputra) (8.34496401950551: Magnitude detected): Site . I n te ra Ct I Ve
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Global Flood Detection System

http://www.gdacs.org/flooddetection/
-]

Flood Detection and River Discharge Based on TRMM TMI and GCOM-W
Brightness Temperatures (Similar to the FDO)

Current Status Data Maps and animation Graphs

Current Data
Viop | Satelte |
The flood magnitude is a measure of the size of the flood. Since lower signals generally accounts for increased < YA N -

water coverage, extreme events, or major floods, should represent anomalies in the time series of a given site.
The reference value for normal flow is calculated as the average signal for the site since June 2002. Flood :
magnitude is defined as the number of standard deviations (sd) from the mean (avg). Read more... ,i*

)

Near Escoma (100119) from 2015-03-07 to 2015-06-07 (coordinates -69.16, -15.62)

20

" Affected
° - hg%%nitude in site 100119 Ar
% 10 /Al f’\ [\A /\f _ il\ggg]rzi}udeinsitﬂmﬂf) ea

7 —~
U — Magnitude in site 100119
-\ (2013)
WA A — Magnitude in site 100119
5 //'V A m}) W (2012)
3/15/2015 ) 4/12/2015 5/10/2015 6/7/2015
3/29/2015 4/26/2015 5/24/2015

| Map data ©2015 Google Imagery ©2015 TerraMetrics | Terms of Use
See on Google Maps.
Site coordinates: Latitude:-15.615, Longitude:-69.164.
Population estimated in area is 0.

Customize this graph | Download data: =)

River Discharge
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Global Flood Monitoring System
(GFMS)

18



Global Flood Monitoring System (GFMS)

http://flood.umd.edu

Pan the map

A

(Tips: Zoom in enough to
click the point or define it
below)
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T2: 06229Apr2015
| See time series |
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Flood Detection (Depth)

Previous time step << >> Next time step

| Plot |

[Plot different variable:

Start time:  06226Apr2015 End time: 06z29Apr2015 | Animate

|

Provides global maps, time series, and animations (50°S-50°N) of:

 |Instantaneous Rain
« Accumulated rain over 24, 72, and 168 hours

« Streamflow rates and flood detection at 1/8t" degree (~12 km) and also

at 1 km

From: Robert Adler, Huan Wu, University of Maryland
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Global Flood Monitoring System (GFMS)
http://flood.umd.edu

Uses a hydrological model together with remote sensing
data for flood detection

* Inputs: TRMM and Multi-satellite Precipitation (TMPA)
Surface temperature and winds from MERRA

* Runoff generation from U. Washington Land Surface Model
(Variable Infiltration Capacity - VIC)

= Runoff routing model from the U. Maryland

For details see:
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.

Wu H., R. F. Adler, Y. Hong, Y. Tian, and F. Policelli (2012), Evaluation of Global Flood Detection Using Satellite-Based Rainfall and a
Hydrologic Model. J. Hydrometeor, 13, 1268.1284 20




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

Flood Detection/Intensit gdepth above threshold [mm])
15222Nov2013 7\
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FLOOD IDENTIFICATION uses the calculated water depth (mm) relative to
the Reference Level at each grid (1/8t" degree)

REFERENCE LEVEL at each grid calculated from 12-year global hydrology
model run using satellite rainfall data. Reference Level is 95" percentile

of Routed Runoff (water depth) + factors related to basin size

From: Wu and Adler, UMD
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Global Flood Monitoring System (GFMS)
http://[flood.umd.edu
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A «— * Map navigation
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* 3-hourly output
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GFMS: Flood Intensity in Bolivia

26 Januaﬂ, 2014

Flood Detection/Intensit: gdepth above threshold [mm])
06726Jan2014

BT
1 Ayt Flood Detection/Intensity (depth above threshold [mm])
6sd 00Z254an2014 21Z28Jan2014
o 50
ts{ 0l
o Flood Intensity at
E EERERER 60 ~
550 I 15.52° S, 64.83°W
2454 L ACRREETEE 504
; ; ; 404
30w 20w 10w
304
50 100 200 [mm] 201
101
Flood Detection/Intensit gdepth above threshold [mm]) ol .
06726Jan2014
- 007 127 00Z 121 00Z 127 007 122
2250\11!\? Z8JAN 27JAN 28JAN

23




Live Demonstration of GFMS
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