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What is the rainfall forecast?
FFG System WRF shows:

Panama Time = UTC – 5 hours

It has been raining in Western Panama ….

What is the current saturation of the land?
FFG System Upper Soil Saturation Fraction:

Which small basins are at risk?
FFG System Flash Flood Threat shows:

Boquete

Chiriqui

IMAGINE A PANAMA FORECASTER ON 1:00PM LST 21 NOVEMBER 2015 (Saturday)



What are Flash Floods?

American Meteorological Society (AMS):

“ 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 ”

World Meteorological Organization (WMO):

“ A flood of short duration with a relatively high peak discharge ”

A local hydrometeorological phenomenon that requires:
1. BOTH Hydrological and Meteorological expertise for real time forecasting/warning
2. High Spatial and Temporal resolution in modeling and warning
3. Local Knowledge and Information of up to an hour for effective warning

Usually, flow crest is reached within 6 hours of causative event
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The Global Initiative for Flash Floods
The Hydrologic Research Center (HRC) has signed a joint MoU
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).
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GOAL:
To support National 
Meteorological and 
Hydrological Services 
worldwide to: 
1. provide reliable and 

effective flash-flood 
warnings and 

2. improve disaster 
management efficiency

More than 50 countries
are covered by 9 regional 
systems that are 
currently running 
operationally.



FLASH FLOOD GUIDANCE SYSTEM
From Global Data and Regional Hydrometeorology to Country Data and Warnings

Computational
Component

Global/Regional Remote Sensing and 
On-site Observations 

& NWP Model Forecasts

Local Products
& Uncertainty

National
Warning Generation System

Local Data

National
Warning Dissemination System

Response Agencies
Public

Decisions are made with multiple datasets and 
under uncertainty

Regional: Computational Core

National: Adjustments and Warning Core
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What is flash flood guidance?

FFG

Bankfull Flow

FFG:   The 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!

Location of Occurrence

Soil Water Deficit
Channel bankfull storage
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Rainfall Data Processing

Quality Control
Merging

Bias Adjustment

Real-time Precipitation 
Inputs

Satellite Rainfall
Radar (as available)
Gauge (as available)

Temperature

Evapotranspiration
(Climatological)

Spatial GIS Data Analyses

Basin Delineation
Parameter Estimation
(Terrain, LULC, soils, 

streams)

Snow Model

Soil 
Moisture 

Model

Threshold 
Runoff 
Model

Flash Flood 
Guidance Model

Flash 
Flood 

Guidance

Flash 
Flood 
Threat

Rainfall Forecasts

(Mesoscale Model)
Forecaster Input

Key Technical 
Components for 
the FFG System 

Snow 
Cover 
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Global Model Input

FFGS Information Sources: Data, Models, and Forecaster Input

8
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Step 2
eLearning 

Hydrometeorologist
Training Program

All Trainees
All Countries

eLearning 
Testing Pass

No

Return to 
course

Terminate 
Training

Yes
Complete 

Core 
Courses

Earn HRC 
eLearning  

Course 
Certification

Eligible for 
Step Three

Step 3
Specialized training 

at HRC
(Simulator Training)

Interactive 
Testing Pass

No Terminate 
Training

Yes
Complete 

HRC 
Training

Earn HRC 
Certification

Eligible for 
Step Four

Flash Flood Hydrometeorologist Training ProgramStep 1
Introductory Regional Workshop

(All Trainees, All Countries)

Step 5
Regional Operations Sustainability Workshop

(WMO Certified Trainers)

Step 4
Regional Operations Training 

Workshop
Regional Country Trainers

HRC Trainers and Trained 
Regional Trainers Earn WMO Certification
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Recent FFGS Advances

Multi NWP Model Ensemble

Turkey

Central Asia
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Recent FFGS Advances

Landslides

Susceptibility

Real Time

Database Template
AGU and Scientific American
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Recent FFGS Advances

Seyhan River Southern Turkey

Riverine Routing for Selected Rivers
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Recent FFGS Advances

Tajikistan 2017 Assessments

Seasonal Forecasting of Snowmelt and Rain Runoff
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Assessment Date 1 April 2017

15 Day Runoff Total Ending 15 April 201715-Day Runoff Total Ending 15 June 2017



Challenges (Data and Information Focus)
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1. Data Ingest (format type variety, public versus private, asynchronous, space-time resolution)

2. Measurement /Forecast Uncertainty (climatological vs time varying, short records for reliability fine-tuning)

3. Timely Product/Warning Generation (computer and comm. requirements and constraints, timely forecaster 
adjustment and response)

4. Products Easily Accessible and Searchable by NMHSs (interface and database requirements, local versus regional data 
storage, requirement to use free and open source software for developing countries)

5. Education and Training in Product Interpretation and Communication with DMAs (diverse backgrounds, inter- and 
multi-disciplinary focus, cultural diversity in the perceived value of and response to warnings)



Products of FFGS Potentially Useful for Global Modeling
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Rainfall Data Processing

Quality Control
Merging

Bias Adjustment

Real-time Precipitation 
Inputs

Satellite Rainfall
Radar (as available)
Gauge (as available)

Temperature

Evapotranspiration
(Climatological)

Spatial GIS Data Analyses

Basin Delineation
Parameter Estimation
(Terrain, LULC, soils, 

streams)

Snow Model

Soil 
Moisture 

Model

Threshold 
Runoff 
Model

Flash Flood 
Guidance Model

Flash 
Flood 

Guidance

Flash 
Flood 
Threat

Rainfall Forecasts

(Mesoscale Model)
Forecaster Input

Six-hourly Mean Areal 
Precipitation Estimates 

(2012 – Present) (~100 sqkm)

Six-hourly Snow Water 
Equivalent Estimates

(2012 - Present) (~100 sqkm) 

Six-hourly Soil Water Estimates
(2012 - Present) (~100 sqkm) 



FFGS Enhanced for Sub-seasonal to Seasonal Prediction
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Rainfall Data Processing

Quality Control
Merging

Bias Adjustment

Real-time Precipitation 
Inputs

Satellite Rainfall
Radar (as available)
Gauge (as available)

Temperature

Evapotranspiration
(Climatological)

Spatial GIS Data Analyses

Basin Delineation
Parameter Estimation
(Terrain, LULC, soils, 

streams)

Snow Model

Soil 
Moisture 

Model

Threshold 
Runoff 
Model

Flash Flood 
Guidance Model

Flash 
Flood 

Guidance

Flash 
Flood 
Threat

Rainfall Forecasts

(Mesoscale Model)
Forecaster Input

Channel Inflow

Global Model
(LT: 0-9 mos)

LT: 0 – 30 days

LT: 1 – 9 mos

Prec/Temp Ensemble 
Forecasts

Mesoscale Model

Prec/Temp Ensemble Forecasts
Statistical Downscaling

Channel Routing and 
Reservoir Simulation 

Model

Soil Moisture Ensemble 
Forecasts

(0-9 months)

River Flow 
Ensemble Forecasts

(0 – 9 months)

Snow Water Equivalent 
Ensemble Forecasts

(0 – 9 months)
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Thank You
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