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Role of HRC

In collaboration with USAID, WMO, NOAA and Countries

Trains Forecasters in the FFGS component and interface use for warnings
Provides GHE (with agreement with NESDIS) and MWGHE (value added to GHE) to regional systems

Maintains and enhances FFGS system implementations
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What do we call Flash Floods?

5 May 2015

“ A flood that rises and falls quite rapidly with little or no advance warning,

usually the result of intense rainfall over a relatively small area”

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

Usually, flow crest is reached within 6 hours of causative event
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Why worry about Flash Flooding?

il

U.N. International Strategy for
Disaster Reduction

* “On the average, these events kill
more people worldwide than any
other natural disaster —in an
average year, flash floods kill over
5,000 unsuspecting people and
cause millions of dollars of property
damage
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Why Worry About Flash Flooding?

Flash Floods are very significant disasters globally ...

... 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 cooperation
= Little in situ data in small regions
= Large-river flood-warning strategies ineffective for flash floods

» Climatic changes in several regions increase precipitation intensity
and melt snow early

5 May 2015 HRC CARFFG 5



What are natural flash flood causes?

* Hydraulic channel properties

e Sudden release of impounded water (natural dam or human-made dam)
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Why is flash flooding different from large river
flooding?
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» Local information less valuable

» A hydrologic forecasting problem primarily

» Affords time for coordination of flood
response and damage mitigation
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» Local information is very valuable

» Atruly hydro-meteorological forecasting
problem

» Coordination of forecasting and response
is challenging over short times
(Careful Planning Needed)



Why is soil water important for flash flooding in
addition to rainfall rate? —Summer Convection

P :
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Why is soil water important for flash flooding in addition
to rainfall rate? — Winter Mediterranean Rain

Modrick & Georgakakos
JHRS 3, 312-336, 2015

The plot shows that (a) flash flood events may occur with a wide range of precipitation forcing (from about
3 to about 30mm/3-hr) and (b) that high precipitation events do not yield flash flood events even at moderate
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What are processes for the production of
surface runoff and flash flooding?

= COMBINED —HETEROGENEOUS AREAS AND PROFILES
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Examples of soil texture and infiltration rates

Maximum Daily Rainfall observed

Brady, N.C., 1974: The nature and properties of soils. McMillan Publ. Co., NY.

Harmon, R.,S., (ed.) 2005: The Rio Chagres,
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What is flash flood guidance?

Rainfall threshold (familiar concept ) Urban environment
- Not represented due to scale

- Not represented due to sewers

Soil Water Deficit
Channel bankfull storage

FFG: Amount of rainfall of a given ——
duration and over a given catchment that

IS just enough to cause flooding conditions
at the outlet of the draining stream

Threshold exceedance concept to estimate occurrence only!
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The Global Initiative for Flash Floods

The Hydrologic Research Center (HRC) has signed a joint

and the U.S. National Oceanic and Atmospheric Administration
(NOAA).
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Research and development history

1970-1988: US NWS Produces FFG statistically for each River Forecast Center.

development of prototype regional systems using FFG is proposed and accepted
in work plan of WMO CHy Working Group on Applications (2002-2003)

2004: The Central America Flash Flood Guidance System becomes operational
(serves 7 countries in CA)

2008: WMO, USAID, NOAA, HRC sign a quad-part Memorandum of
Understanding to collaborate in the development of a global flash flood
guidance system (currently in second 5-year phase)

2012-2013 BSMEFFG Operational and high-resolution version for radar ingest
in Turkey
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BSMEFFG Example

: FFT = FORECAST PRECIPITATION OF DURATION T — FFG OF DURATION T
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FLASH FLOOD GUIDANCE SYSTEM
From Global Data and Regional Hydrometeorology to National Data and Warnings

Regional: Computational Core

Global/Regional Observations .
& ATM Model Forecasts -

Computational
Local Products
CeniE e & Uncertainty

Local Data

National
Warning Generation System

!

Warning Dissemination System

.

There is a need to modify the products of the <Re5ponse Agencies>
national system locally and have capability for

estimating consequences to local variables of
interest

- . . National
Decisions are made with multiple dataset: and
under uncertainty
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National System for Warnings

Regional Product Dissemination
Al Regional Networks
Databa O‘(
—4

GIS Analysis Tools

Forecaster

National
Warning Dissemination
System
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Integrated Systems for Real-Time Warning

Decision Maker

Guidelines and Agency-
Preferences Coordination

i Education Programs

' Training and Local Experience
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