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IMAGINE A UN PRONOSTICADOR DE PANAMA A LA 1:00PM LST 21 NOVEMBER
2015 (Sa’ badg) Hora en Panama = UTC — 5 horas

Ha estado lloviendo en el oeste de Panama ....

éCudl es el pronéstico de lluvia? éCudl es la saturacién actual del terreno?  éQué cuencas pequeiias estan en riesgo?
El modelo WRF del FFGS muestra: Proporcién de saturacién de la capa El indice de amenaza por crecida
sunerior del sueln del FFGS repentina muestra:
Home » News » Panama » 12 homes affected in Boguete floods
FCST - 06 hr -21 18:00 UTC FFFT - 06 hr 2015-11-21 18:00 UTC PANAMA
, N i 12 homes affected in Boquete floods

Boquete

Posted on Nowvember 22, 2015 in Panama

" HEAVY DOWNPOURS throughout the weekend led to flooding and land slides in Chiriqui N
and Bocas Del Toro with at least 12 homes affected in the district of Boquete.

- [¥]-]=

® Post Views: 562

The Joint Task Force (FTC), led by the National Civil Protection System (Sinaproc), said the
22 May 20« torrential rain has wreaked havoc in several localities in western Panama. near the border with FGS
Costa Rica.



CAFFG - Central America Flash Flood Guidance System
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SARFFG - Southern Africa Region Flash Flood Guidance System

2017-08-31 17:22:47 UTC

—
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Objetivo: Apoyar [as alertas por crecidas
repentinas

Encuesta de la OMM (2008) en 139 paises, 105 indicaron
gue las crecidas repentinas estan dentro de las dos
amenazas mas importantes que requieren atencion.

5,000 muertes alrededor del mundo a causa de crecidas
repentinas

85% de las muertes relacionadas a inundaciones son por
crecidas repentinas. Es la taza de mortandad mas alta
(muertes/personas afectadas)

=40 . D gy m bl
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Distribution in percentage of natural disasters by type
1970-2005
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U.N. Strategy for Disaster Reduction



La necesidad

= No hay alertas por crecidas repentinas en areas altamente pobladas del
Lytle Creek, CA

mundo Octubre, 20, 2004

www.life.com

= Existe una falta de expertisia local y de cooperacion

regional
= Poca informacion in-situ en regiones pequefas

= Las estrategias para alertas por crecidas de grandes

.......

rios no es efectiva para crecidas repentinas

22 May 2018 HRC FFG R—



The Global Initiative for Flash Floods

GOAL:

To support National

Meteorological and

Hydrological Services

worldwide to:

1. provide reliable and
effective flash-flood
warnings and

2. improve disaster
management efficiency

The Hydrologic Research Center (HRC) has signed a joint
Memorandum of Understanding to implement regional flash flood
guidance systems worldwide with:

the United Nations — World Meteorological Organization (WMO)

the U.S. Agency for International Development/Office of U.S.
Foreign Disaster Assistance (USAID/OFDA)

and the U.S. National Oceanic and Atmospheric Administration
(NOAA).. el
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Integration of Data, Models and Human Experience
Toward Saving Lives

Physics/Models _ -] I\/Iin.ute
Observations Information  pecision Maker
\ a o
or For_ecaster A Guidelines
< EXxperience y - Preferences
L/
l Decision :
v , Warning
to Issue
E warning ESEELE

Training and Local Exp€rience

E
‘

Modeling Systems

GFFG Integrated Approach for Real-Time Warnings: End-to-End Modeling-Adjustments-Forecasts-Warning- Response

22 May 2018 HRC FFGS
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Agency Coordination
Education Programs



REGIONAL FFGS COMPONENTS

From Global Data and Regional Hydrometeorology to Country Data and Warnings

Regional: Computational Core
Global Satellite Observations

& NWP Model Forecasts

L

Computational
- Country Products
ClkebE & Uncertainty

National: Adjustments and Warning
Core

Digital Radar Courltry AdJustments and
Warning Generation System
Data

National

Decisions are made with multiple dataset: and [ Warning Dissemination System }

under uncertainty

There is need to modify the products of the CResponse Agencies)
regional system nationally have capability

for estimating consequences to local variables
of interest

Serve more than 60 countries
22 May 2018 HRC FFGS
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National System for Warnings

Regional or National Dissemination
System

Regional and National Networks

GIS Analysis Tools

Forecaster

National or Local
Warning Dissemination
System

HRC FFGS
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SOURCES OF INFORMATION FOR THE FFGS

Real-time Precipitation Rainfall Data Processﬁ\
Inputs
Snow
Satellite Rainfall Quality Control Cover
Radar (as available) Merging
Gauge (as available) Bias Adjustment
Temperature

Key Technical
Components for
the FFG System ‘ Spatial GIS Data Analyses

—} Snow Model 4——

Flash Flood Soil N
8 b Moisture |« Basin Delineation
Guidance Model . )
Model Parameter Estimation
(Terrain, LULC, soils,
1 streams)
Threshold
Runoff |«
Model o . .
vapotranspiration
Flash (Climatological)
Flood
Guidance
IR
Flash Rainfall Forecasts
Forecaster Input Flood G Global Model Input
Threat (Mesoscale Model)
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El concepto de guia para crecidas repentinas

La preocupacion principal es la

prediccion de la ocurrencia de crecida
repentina, particularmente en regiones

con datos escasos.

LEFT FLOOD PLAIN |
—

VALLEY
WALL

Silt and
Debris

Bankfull Stage
© )\ PRESENTFLOW  ROOTS

e = e Y ‘“.‘!_"’
|4— Bankfull Wi

CENTRAL CHANNEL i RIGHT FLOOD PLAIN

FFG: el volumen de precipitacion distribuida
uniformemente en el espacio, de una duracion
determinada (de 1 a 6 horas), sobre una determinada

pequeia cuenca, necesario para causar una inundacion
HRC FEGS

minima en la desembocadura de la cuenca.
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Valldacion in-situ del deficit de agua
de suelo

lllinois River (Semi-Arid US)

(y—
1\

20 R,

Westville, OK S_’
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Reproduccidon aceptable de la deficit de agua del suelo
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Validacion de cuencas individuales: Rio
Chagres, Panama

Precipitacion medida interpolada - limite superior
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Validacion del CAFFG

Los operadores del sistema de Costa Rica y El Salvador estuvieron en

comunicacién diaria con las agencias nacionales para recibir informacion de las
comunidades referente a las inundaciones locales

Evaluacion del riesgo de inundacion correspondiente
al 17-09-04 alas 18 Z vélido alas 00 Z del 18-09-04

Clasificacion de cuencas

. No hay dato

I 'nundacién o inundacién inminente
L] Posible inundacién

[__1 No hay riesgo de inundacién

W%%E Amenaza de crecida repentina (cada 3-Horas)
e (ajustada):
Acertada: 57% (63 — 100%)

Flooding in ' rified by local TV news.

We airport was reported at approximately Falsa: 30% (0 - 21%)
3. p.m. local time. Fallada: 13% (O - 16%)

22 May 2018
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Utilidad operacional de los sistemas
con ajustes de los pronosticadores

Los ajustes de pronosticadores capacitados han tenido un efecto benéfico en |la
confiabilidad de las alertas, especialmente en situaciones de sesgo local

(EI uso de informacidn en tiempo real del campo es muy utils; la cooperacidn en tiempo real entre hidrélogos y
meteordlogos es muy util para hacer ajustes efectivos)

Una formacién exhaustiva para los pronosticadores, respecto al comportamiento del
modelo del sistema, es necesaria para su sustentabilidad

(en muchos casos, se requiere de varios meses de esfuerzo)

Coordinacion a priori y en tiempo real entre los pronosticadores y las agencias de
respuesta es necesaria para tener una utilidad alta

La experiencia local de los pronosticadores es invaluable para las alertas contra
fendmenos hidrometeoroldgicos rapidos— Validacion/bases de datos

(sesgos de modelos de mesoescala; sesgos de modelos hidrolégicos; comportamiento local del suelo y condiciones
de crecida)

16



Pasos para la implementacion

Eleccion de representantes nacionales y sus técnicos designados

Obtencidn de datos (historicos y en tiempo real)

Inicio del programa de formacioén (cursos en linea)

Desarrollo de delineaciones (de cuenca) en alta resolucidn y revisidn/correccién

Desarrollo del control de calidad de los datos de entrada y comprobacion con datos histéricos
Adaptacion de los componentes del sistema regional (o nacional) y nacional (o local) de acuerdo
al pais de interés (basada en el establecimiento de protocolos operativos)

Sistema operativo en el HRC con una transmision de datos segura y generacion de productos para
los paises involucrados

Formacion practica en el HRC (4 — 6 semanas) (simulador y estudio de casos en tiempo real)
Validacion inicial y ajustes de pre-instalacion

Implementacién in-situ y formacién en operaciones en Tl (Certificacion OMM)

Soporte para el mantenimiento anual y formacidn para asegurar la sustentabilidad del sistema
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Step 1 Programa de formacion en crecidas

Introductory Regional Workshop

(All Trainees, All Countries) repentinas para hidrometeorologos
Return to
course
Step 2
Hydrometeorologist eLearning
Training Program Testing Pass
All Trainees Earn HRC
Complete : -
All Countries Yes Cor;e elLearning Eligible for
T . Course Step Three
Certification
\J
Earn HRC
Certification
\

Earn WMO Certification

Step 5
Regional Operations Sustainability Workshop
(WMQ Certified Trainers)

18



OS EN LINEA
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HYDROLOGIC RESEARCH CENTER

ANON-PROFIT RESEARCH AND TECHNOLOGY TRANSFER CORPORATION, ESTABLISHED IN 1993

USERNAME

PASSWORD

Forgotten your username

Sl or password?

ELEMENTS OF METEOROLOGY e

i Courses Course Material Examination Actions
REGISTER VISIT THE
NEW USER HRC WEBSITE Oveniew Add | View Add £ OR
FLASH FLOOD GUIDANCE PRODUCTS —
OChO CurSOS Courses Course Material Examination Actions
Elementos de meteorologia,
Elementos de hidrologia, ELEMENTS OF HYDROLOGY Foum

Estadistica hidrometeorologica,
Geomorfologia fluvial,

Bases del SIG,

Productos de modelos de guia para
crecidas repentinas,

Telemetria y sistemas de alerta
temprana.




Simulador de entrenamiento

i Apps B Google [ Imported From IE [ REALTIMESYST...

D T—

I 2 HRC Global Soil Wa' xJ [ GFFGS-SIMGFFGS SII.

C' | B b#ps://gffgs-sim.hrewater.org/GFFGS-5

WV KECK Phase 1 A.. Applied Scienc...

Product navigation date is now set to the event Begin Date.

® Requests for Pr... &3 Official Publicat.. T SERDP and EST...

B Park N Fly | Res.. = Chrome Web St...

GFFGS-SIM - Global Flash Flood Guidance System Simulator

| ‘Retum to Pm‘n‘iuct'c'dnsoié'g

Select Simulation Event Parameters:

Event Number: 1 ~

Soil Type Initial Conditions Antecedent Precip Event Precip Forecast Precip
® Nominal +30% +30% +30% +30%
Sandy ® Nomuinal ® Nominal * Nominal * Nominal
Clay -30% -30% -30% -30%
| Activate New Parameter Selections |
Event Product Preview
MAP - S5he 20050008 MR UTC_ vt | ASM _0she_ 200301 SO0 UTC_Evet | PG s 0301 GR 000 UTC_Event |
Open Freview Animation (Pop-Up Window) |
Currently Selected Simulation Event Parameters:
| Event # [ Soil Type | Initial Condtion | Antecedent Precip | Event Precip | Forecast Precip | Begin Date End Date [ Event Code
[T T [ Somiml | Somumal ominal Tominal | Wommmal | 0130108 00.00UTC | J013-0113 1800 UTC | E00I-<mom iend0-pasdl-penl

| HOME | About GFFGS-SIM | Product Descriptions | Static Resources | Event Parameters
GFFGS-SIM v.1.0. Official Release Date: Apr 2014
Copyright © 2014 Hydrologic Research Center (HRC)

£ HRC Global Sail...

3 Other bookmarks

22 May 2018
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FLASH FLOOD GUIDANCE GAZETTE

‘Welcome to the first issue of the Flash Flood Guidance (FFG) Gazette, a semi-annual newsletter bringing
users of FFG products all the latest news — operational information, technical advances, case studies and
soon introducing the new e-learning environment for the flash flood community.

I Hydreologic Research Center ~ Linking Science and Society

Flash floods are a world-wide hazard. Unlike other weather related events with
specific geographic locations, every location where rain falls is vulnerable, from the
tropics to the sub-polar regions. With flash floods being among the most devastat-
ing of natural disasters it is essential that flash flood warnings be formulated in a
short time with as much specificity in timing and location as possible. As significant
rainfall events may cover large areas, this information may be needed for multiple
basins at once. This is a very challenging situation for forecasters and some type of
guidance is necessary to organize the real-time data and informatien from multiple
sources into easily usable and interpretable products, which are amenable to
operational modification in a timely manner.

The HRC flash flood guidance systems aim to provide just that and to assist the
forecasters in their effort to provide reliable and timely flash flood watches and
warnings. They integrate observed data from remote sensing platforms, on-site
automated sensors, and modeled data from atmospheric and land-surface models
in an automated FFG software system. Although the use and interpretation of the
FFG products requires minimal training, quantifying the uncertainty associated with
these products in real time and for specific events requires substantial training of
the forecasters.

In an effort to provide a means of communication that will provide forecasters
with information on case studies suitable for training, valuable pointers from the
field in the use and interpretation of the products, and a forum for the continuing
validation of the FFG products and associated warnings, HRC is initiating the
publication of a newsletter, the FFG Gazette. We would be glad to receive
commentary pertinent to the use of the FFG systems from the field for inclusion in
the FFG Gazette, as well as summaries of interesting FFG -
applications, validation results and suggestions for system
improvements.

On behalf of HRC, | would like to take this opportunity to express
our gratitude to those men and women that serve faithfully as
forecasters during all hours of day and night in a vigilant effort to
reduce life loss from natural disasters throughout the world, To
them this effort is dedicated.

Konstantine P, Georgakakos, Sc.D.
Director - Hydrologic Research Center
San Diego, California, USA

We would like to ask you to share your suggestions, stories,
pictures, experiences relating to flash floods and flash fload

guidance systems. Please send your information to R. Graham
(editor) at rgraham@hrc-lab.org.

In this issuet

Welcome Note
from Dr
Konstantine
Georgakakos
Flash Flood

Guidance systems.
around the World

|| FLASH FLOOD GUIDANCE GAZETTE

Flash Flood Guidance systems around the World

develepment
ication of flash floed

Special points of o - .

Fi Map of countries using

flash flood guidance
systems designed  and
implemented or under
implementation by HRC

~“Turn Arotnd
Don’t Dron\-t.l"

The South Africa Regional Flash Flood Guidance System

The South Africa Regional Flash Floed Guidance (SARFFG) system will be the
first fully automated real-time regional flash flood guidance system in the
Southern Africa region, in operation in seven countries - South Africa,
Botswana, Namibia, Malawi, Mozambique, , Zambia and Zimbabwe in 201 1.
The SARFFG system is a diagnostic tool for analyzing weather-related events
that can initiate flash floods and is designed to allow the forecaster to add his/
her experience with local conditions, incorporate information and any
last-minute local observations, to assess the threat of a local flash flood.

Haiti and Hurricane Tomas On 4th and S5th of November 2010,

Haiti was impacted by Hurricane
Tomas, with heavy rains and winds over
various areas of the country.

Tomas developed from a tropical wave
east of the Windward Islands on 29th
October and quickly intensified into a
hurricane passing near Santa Lucia on

22 May 2018

31st October.

During its closest passage to Haiti,
Tomas was a Category | Hurricane per
the US. Mational Weather Service,
Mational Hurricane Center. See the
following discussion to learn how the
FFG system was used in Haiti.

Map illustrating the track of Tomas (October 30 to Novem-
ber 7. 2010). Source: US. National VWeather Service/National
Hurricane Center.

For mare information on the HDRFFG system see -
hrclab.orgiright_nav_widgats/ ._hérffgiindex php

H FLOOD GUIDANCE GAZETTE

| Solutions-Sharing

ublic Flash Flood Guidance System (HDRFFG)

with Météo-France, has implemented a Flash Flood Guidance system for Haiti and the
IDRFFG). The HDRFFG became operational on Ist July, 2010 and was implemented in
pacity to the Centre MNational

iy Py

to develop flash flood warnings, a
nuary 2010 earthquake.

‘or Haiti

Hurricane Tomas, the UMN.
me (UNDP) asked HRC to
the potential flooding impacts in
this, HRC provided UNDP and
3 forecasts of Flash Flood Threat
ce of Tomas making landfall.

ce Assessment

1 and information, HRC assessed )
the HDRFFG system with respect
is/areas impacted by flash floods
f the storm.

Figure illustrates the HORFFG Flash Rood Threat Olccurrences
based on 2 36-hour precipitation forecast ffor the 36-hour period
etailed data were available for this ending_ 7 Nevember 2010, 0300 UTC) and compared to locations.
strong indications that the system | % verified reports of flash floods.

Jentifying impacted basins.
ssment only evaluated the systems accuracy, including the application of rainfall inputs and
iether or not warnings were issued and appropriate responses taken, which is the ultimate
e of the system.

opical storm Tomas, the use of rainfall forecasts to derive flash flood threat
the HDRFFG system) provided valuable results in the identification of areas at
“his provided useful information to disaster relief agencies on potential flooding
r a copy of the report please contact HRC at adm hre-lab.org)

ve on Flash Floods:

=tal vulnerability and preserve resiliency in basic human needs: livelihoods, agriculture, water

¢stems, and natural resources.

HRC FFGS

HRC in partnership with UL5. National Weather Service (NWS), U.N. World Meteorological Organization (WMO)
and US. Agency for International Development/Office

volved in an initiative to develop and implement a Global Flash Flood Guidance (GFFG) system designed to be used
by weather services and disaster management agencies around the world to develop localized warnings for deadly
flash floods. (For more information on the GFFG system see - www .hrc-lab.org/publicbenefit/index.html).
CONGRATULATIONS TO DR THERESA CARPENTER UPON HER COMPLETION AND
SUCCESSFUL DEFENSE OF THE DOCTORAL DISSERTATION - 'An Interdisciplinary Approach

to Characterize Flash Flood Oceurrence Frequency for Mountainsus Southern Califernia’.
We are very excited and proud to share this great news! Dr Carpenter, an HRC colleague has defended her Ph.D.
dissertation on the Sth of January, 2011 at Scripps Institution of Oceanography, UCSD. (For a copy of her thesis

of US. Foreign Disaster Assistance (USAID/OFDA) is in-

contact Dr Carpenter at tcarpenter@hrc-lab.org).
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Estudio de caso de Sudafrica

Enero 2012, Tormenta tropical Dando, Parque nacional Kruger

“Un analisis de la tormenta realizado por el Servicio Meteoroldgico de Sudafrica
(SAWS) mostré que el sistema FFG de Africa meridional funcionaba muy bien,
indicando las areas de fuertes lluvias (figura izquierda) y amenaza de crecida repentina
(figura derecha) que estaban de acuerdo con los datos observados.” (de la Flash Flood
Gazette, Mayo 2012)

AP - 24 e 2002-01- 18 12:00 UTC Souih Africs PEFFT - i hr 2002-00-18 12:00 UTC South Afric

“Las discusiones entre el Servicio Meteoroldgico de Sudafrica, el Departamento de
Asuntos Hidricos de Sudafrica y los funcionarios del Parque Nacional Kruger indicaron
que la informacion y los datos disponibles a través del sistema FFG pueden ser muy
utiles en situaciones como esta.”



Estudio de caso de Haiti N°1
Paso del huracan Tomas
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Paso del huracan Tomas
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Estudio de caso de Haiti N°2

Evaluacion del riesgo por crecidas repentinas
Toda Haiti (Area promedio de cuenca: 72 km?)
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Estudio de caso de Haiti N°2
Evaluacion del riesgo por crecidas repentinas

72°55'W 72°50'W 72°45'W 72°40'W 72°35'W 72°30'W

18°35N 18°35'N

— streams .

. o'.o . (]
Medium Risk A 5 RN

18°30'N] | |4 Higher Risk | 15000 L18°30'N

|| Basin outline

* Camps
18°25N 18°25'N
18°20'N- L18°20'N

DY P
1 18°15'N

18°15'N _’K
b N

bk

fj;’_,fu;aza‘;

o mm Kilometers ]E
B

72°55'W 72°50'W

72°45'W

72°40'W

72°35'W

72°30'W



Equipo de desarrollo e implementacion
del FFGS en el HRC

Randall Banks
Zhengyang Cheng
Konstantine Georgakakos

Rochelle Graham

Robert Jubach
Theresa Modrick

Eylon Shamir ((‘) @

Cris Spencer

Jason Sperfslage



Gracias

El fuerte apoyo de los Servicios Nacionales Meteoroldgicos,
Hidroldgicos y de Gestion de desastres ha sido vital para el uso
operativo util de los sistemas regionales de guia para crecidas
repentinas.
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