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FFG System Enhancements
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The following enhancements are in various stages of development and 

implementation based on specific country needs, expressed interest, 

funding priorities and cooperation.   

 Multi-model quantitative precipitation forecast (QPF) use

within FFG systems

 Use of satellite inundation mapping and associated surface 

soil moisture observations to adjust FFGS soil water estimation.

 Landslide susceptibility and landslide occurrence prediction

 Urban Flash Flood Warning

 Riverine routing and discharge ensemble prediction



Map Server Interface 



FFG –Gram time series plots: 



Geostationary Operational 
Environmental Satellite - R Series 
(GOES-R)
Launched in Nov 19, 2016

http://www.goes-
r.gov/products/ATBDs/baseline/Hydro_RRQPE_v2.0_no_color.pdf

QPE:
• 2km 
• 4- time per hour
• Latency ~5min
• Using 5 IR bands
• Calibrated with MW   



Multi-model QPF Use in CARFFG System
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Multi-model QPF Use in CARFFG System
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WRF domain 01
13 km x 13 km

WRF domain 02
4 km x 4 km



Land Slides 
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Landslide Assessment in Real-Time

1) From database of historical 
landslide events, develop threshold 
line of antecedent soil moisture 
condition and precipitation for those 
known events.

2) Use of real-time FFG system 
estimates of lower soil moisture and 
precipitation to identify at-risk 
watersheds.
3) And then the landslide susceptibility 
map to identify critical regions within
watersheds.

Historical analysis is data-intensive, requiring quality records of
landslide occurrence, location and other attributes.

Currently being deployed for 
Central America FFG System



GeorgiaLand Slide Threat [LST]



Urban Flash Flood Warning
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Builds upon data available from FFGS (precipitation, model conditions) and
includes high resolution modeling in urban area to include both surface and 
subsurface flow routing.



Urban Flash Flood Warning
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Demonstration for the municipality of 
Pretoria, Rep. of South Africa.

Requires urban storm sewer information.

Urban watersheds define at a resolution 
of 2km2.

Surface and subsurface flow modeled.

Red watersheds below indicate where 
system indicates storm sewer overflow.
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Riverine Routing and Ensemble Discharge Prediction

Extracts sub-catchment runoff from FFG System and routes river flow 
through channel network at high resolution to estimate discharges.
Algorithms developed to consider operation of large reservoirs (requires 
information on operating curves).

Example of distributed flow modeling network from the Panama Canal.
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Riverine Routing and Ensemble Discharge Prediction

Ensemble discharge prediction if multiple NWP predictions or 
ensemble NWP results from single model are available.

Longer lead time of NWP predictions is required (> 48hours).
Bias adjustment on forecast precipitation will also be required.

Example of ensemble discharge prediction from Panama.



Flash Flood Hydro-meteorologist Training Program



January 10th to  15th , 2015 South Asia Flash Flood Guidance System Workshop

Some of the Classes are  available in 
Spanish, French, and Russian  

- Elements of Meteorology 
- Elements of Hydrology
- GIS Basics 
- Flash Flood Guidance system 
Products
- Remote Sensing 

Under Development
Advance Hydrology 
Advance Meteorology 
Fluvial  Geomorphology  
Early Warning System   
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Quarterly Flash Flood Guidance Gazette [English & 
Spanish]
Over 400 people on the distribution list mostly from 
national meteorological and hydrological services
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