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A local hydrometeorological phenomenon that requires:
1. BOTH Hydrological and Meteorological expertise for real time forecasting/warning
2. Knowledge of local up to the hour information for effective warning (24 - 7 operation)
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For this effort: resm:‘tlmg is 6 WFS ‘



Flash Floods are very significant disasters globally ...

. HigheMer people affected

. BUT there are no discernible trends for loss reduction

= No flash flood warnings for vast populated areas of the world
» Lack of local expertise and of regional cooperatlon >
= Little in situ data in small regions s T
= Large-river flood-warning strategies ineffective for




Implement regional flash flood warning systems
linked globally

in order to

Improve response by governments, international organizations,
| NGOs, the private sector, and the public to occurrences of
flash floods worldwide




al | Iie,vel: Real-time global-data retrieval and operations main
Powerful computing environment £
Communications i

Regional Level: Meteorological and Hydrological expertlse
Communications

Country Level: Local information and proc
Forecasting and warning
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Feasible/practical
» Demonstrated track record

» Facilitates capacity building
Meteorological and Hydrological Services (MHSs) within countries
Regional and global cooperation among MHSs

e Sustainable
It feeds into existing operational forecast and warning systems

« Effective
With due recognition of local uncertainty

 Economical
Using remote sensing products and other global data

« Amenable to regional system development
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Gridded Rainfall (in/hr)

Flash Flood Guidance (in/hr)

Flash Flood Guidance (FFG): The amount of rainfall of a given duration

required to generate bankfull flows at the outlet of a basin.
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| > Diagnostic tool useful for quick flash flood occurrence potential diagnosis in real time
to alert local forecasters of an impeding danger

» Concerns bankfull flows
| > Readily ingests local precipitation information
» Local forecaster adjustments easy

| » Promotes Close Collaboration of Hydrologists with Meteorologists
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Global/Regional Observations
& ATM Model Forecasts
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Computational Core
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i A Core

__/Local Products /
& Uncertajnty

Computational
Component

/ Local Data

) Local or Country
Regional Centers Warning Generation System
(Hydromet expertise) e.g.. WFO or NMHS

Local or Country
Warning Dissemination System

(_Public Warnings -~

1. Decisions ahe made with multiple datasets and
under uncertain
2. There is a need toynodify the products of the
global/regional system™egally and have capability
for estimating consequencestedocal variables of
interest - '




Country System for A arnings

- Regional Dlssemination)
N System International Networks
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tically for each River Forecast
ecific FF prediction systems

- 1993-2005: HRC ¢ IeS resea rch in various aspects of the FFG g
and system (sparsely gauged basins and uncertainty issues, forcing ar
models). The development of prototype regional systems using FFC
proposed and accepted in work plan of WMO CHy Working Group
~ Applications (2002- 2003)

~ operational (serves 7 countries in CA)

© 2006: Additional systems are under development or considered for |
deployment in Korea, Romania and Southeast Asia

Key In-depth References (out of a total of 41 reports and papers):

Carpenter, T.M., et al. (1999) Journal of Hydrology 224, 21-44. — Threshold Runoff
Georgakakos, K.P. (2005) Journal of Hydrology 317, 81-103. — Soil Moisture/FFG
Ntelekos, A.A., et al. (2006), J. Hydrometeorology, 7(5), 896-915. — Uncertainty in FFG
Georgakakos, K.P. (2005/2007) ACTIF Norway 05 Conf. Proc. & Journal of Hydrometeorology (in review)
Sperfslage, J.A., et al. (2004) HRC Limited Distribution Report — Operational System Implementation




Regional Warning System
CAFFG

Central America Flash Flood Guidance
T T——

500 1000 1500 2000 2500 3000 3500 4000 4500 5000

meters elevation NOAA | WMO

¥ DAPS/DCS

Hypothetical FTP/SCP Internet Routes
DCP, WMO, ALERT Station Locations

== GOES Satellite Imagery Transmission

DCP Satellite Transmissions

105 100 95 90
Real-Time Data Sources

HRC/WMO/11/05/07

GOES
Satellite
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Country System for A arnings
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Evaluacién del riesgo de inundacién correspondiente
al 17-09-04 a las 18 Z vélido a las 00 Z del 18-09-04

Clasificacion de cuencas

[ No hay dato

[ 'nundacion o inundacién inminente
[ Posible inundacién

[___1 No hay riesgo de inundacion

Ly

bl

W%E .- 3-Hourly FF Threat (adjst):
R : § Hits: 57% (63 — 100%)

Flooding in ' rified by local TV news. False: 30% (0 - 21%)

Flooding time at the airport was reported at approximately Misses: 13% (0 _ 16%)
9 p.m. local time.
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response procedures

Funding Cbartiurh:
e ~ Private and Public Donors

- Global Data and
Communications

nal Global Data Ingest and QC . _
Regional Hydromet Analysis / /-

A\lert Communications to Countries Regional Center 1 Regional Center 2 | ««« | Regional Center N
Regional Training _
Regional Validation

Country 1.1

i Ly
Country N.1

Country Hydromet Analysis

Country Modifications Country 1.2
Local Warnings/Watches .
Country Validation . _’w
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Country N.MN[ o
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Feedback to Regional Level = ,
*a Country 1.M1
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Objective:
Ensure effective integration of the flash flood guidance information in
disaster risk reduction

Aim:
Effective utilization of flash flood warnings for protection of lives, livelihoods
and property.

| Means:
| Strengthen cooperation among the technical and civil protection agencies
| Develop joint training programs

| Develop validation programs and information

Assist in developing public outreach and awareness programs (regional to
local)




Training/Capacity Building
~ Regional-country coordination and collaboration

=

In accordance with stated WMO purposes:

Facilitate development of systems for processing and rapid exchange of data
Facilitate world-wide co-operation for disaster risk reduction

Jan Engeland, Undersecretary General for Humanitarian
System (March 2006): “... but by being better prepared and by devising
practical early warning mechamsms for all communltles we will decrease‘

turning into disasters.” m &
o g ,ﬁ_u, ~i#"

H“ i/05_/07
.:‘ . =" ."‘Kii"iﬁf"‘.h-



4

1ad ovides
- (WMOD

-




