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Title slide.


Outline

» Motivation / Statistics
» Specific Topics
- A Sampling of Past and Present WFO BGM Research
on Flooding
+ “Three Strikes and You’re Out”

- Flash Flood Potential Index (FFPI)
- Maximum Potential PWAT
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An outline of the presentation.
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Signals the start of the slides for the “Motivation” section.


ER FFW Statistics
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ER Flash Flood Warning statistics (moving 7-year averages).


ER FFW Lead Time Issues
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Percentages of zero lead-time Flash Flood warnings for ER WFO’s from 2000-2011.


Things to Consider

» Although overall trends in LT have been good
through the last 10 years:
- Zero LT Warnings are still running 15-25%
- About 1 out of every 5 FFW’s
- Simply in “reactive mode”
» POD has remained about steady, however:

- FAR’s have steadily increased
- As a result, CSI’s have lowered over time

» What to do ?
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Main take-home points from quick evaluation of regional Flash Flood Warning performance.  
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Signals the start of the slides for the “Three Burst Study” section.



.

Significant FF vs. Nuisance
Runoff

» An established “tool of the trade” for warning
operations is comparing Gridded FFG to
accumulated / radar estimated rainfall

- Other tools / strategies to help us better
differentiate?
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Conventional strategy of NWS warning forecasters during flash flood situations.


Looking Back to Go Forward

» Previous research by Davis (2000) and Kelsch
(20071)

> Frequency of short-duration bursts vs. FFG /
cumulative rainfall ratios
- Main suggestion: Monitoring instantaneous rate trends

may be at least as important as using FFG (especially in
fast responding watersheds)
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Davis (2000) and Kelsch (2001) researched the frequency/behavior of heavy rain bursts (short duration spikes in rainfall rates) in certain flash flood situations.  They concluded that monitoring rainfall rate trends could prove useful in flash flood warning operations, especially in quick response basins.  The work of Davis (2000) and Kelsch (2001) sparked an idea to test this hypothesis for documented flash floods in Central NY and Northeastern PA.


Database

» Selected 10 major flash flood events from NY
/ PA since 2002

- Combined costs:

- 11 fatalities

- At least hundreds of millions of dollars in damages
> Other numbers:

- Warm season cases (8):
- Averaged 6-7" rainfall / 3 hours
- Maximum: 10+” on 6/19/07 (Colchester, NY)

- Cool season cases (2):
- Averaged 2-3" rainfall / 2 hours
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As the basis for this project, 10 significant flash flood events across Central NY and Northeastern PA were chosen, between 2002 and the present.  Not surprisingly, warm season cases displayed significantly higher rainfall rates.   


Testing the Hypothesis /
Methodology

» For our selected list of events, we evaluated
the following data:

- KBGM WSR 88-D

- 0.5 Degree Base /| Composite reflectivity
- 1-hour, 3-hour, and storm total rainfall
- Calculated T1-hour instantaneous rates

> 1-hour and 3-hour FFG (MARFC)

- Unavailable for one of the cases

» Graphically compared the following
> lnstantaneous rates over time
- Ratios of accumulated rainfall to FFG
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Data sources for the project included reflectivity and precipitation products from the Binghamton, NY (KBGM) WSR-88D, as well as FFG values from the MARFC.    


Rainfall Rates and FFMP
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The NWS FFMP program gives warning forecasters the opportunity to view instantaneous hourly rates, both in tabulated form (left), and graphical form (right).


Heavy Rain Bursts

» In the majority of cases (8 / 10), initial
reports of major flooding coincided with the
third burst of high intensity rainfall

- Specific rainfall rates were relative (air mass /
season dependent)
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In most cases, substantial flooding accompanied the third successive spike in precipitation rates, for a given location.   


Rates vs. Times Examples

Colchester: Rate vs. Time
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Comparison of two events from the database: a warm season case (6/19/07) and a cool season one (1/25/10).  Rainfall rates are graphed over time.    


FFW vs. Actual Flooding (LT Issues)
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Same data from the last slide.  These two cases both illustrate the propensity for significant flooding to accompany the third heavy rain burst for a given event.  In hindsight, active monitoring of these trends could have provided the opportunity for additional LT, upon the expectation of an incoming third wave of heavy rainfall.     


Rainfall to FFG Ratios

» At times when major flooding was reported /
observed, mean accumulated rainfall to FFG
ratios were:

> Warm season
- 1-hour: 1.45; 3-hour: 1.95

- Significant flooding normally occurred well after FFG
values were exceeded

> Cool season
- 1-hour: 0.75; 3-hour: 0.9

- Significant flooding occurred prior to FFG values being
reached

- Impervious / frozen surface ?
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In our database of warm season flash flood events, substantial flooding usually took place when rainfall amounts had already reached 150-200% of FFG values.  Conversely, for the cool season cases, flooding developed when rainfall had only reached 70-90% of FFG values.  Frozen ground surfaces for the latter cases likely intensified runoff potential, and hastened the development of flooding.  


Warm Season Case
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In this case example (6/13/03), flash flooding once again accompanied the third spike in high intensity rainfall (left chart).  On the right-hand side, it is shown that major flooding was not reported until rainfall amounts had reached 150-250% of FFG values, for that particular drainage basin.  Five fatalities resulted from this flash flood in Broome county, NY.  


Cool Season Case
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In this case example (1/25/10), flash flooding closely corresponded to the third spike in high intensity rainfall (left chart), once again.  On the right-hand side, it is shown that major flooding took place when rainfall amounts had only reached about 60-70% of FFG values, for that particular drainage basin.  



Potential Uses / Caveats

» Timing bursts of high intensity rainfall show promise
as a flash flood predictor

- At least for higher-end events

- Opportunities to combine this kind of diagnosis with analyses of
FFG

- Sooner recognition of major flooding / better LT ?
» Rainfall amounts tend to “rocket” past FFG values for
significant warm season flash floods
> Possible assistance in warning decision making
> Lower FAR’s / better CSI’s ?
» However, the BGM CWA features fairly homogenous
soil types / similar land uses most areas

» No accounting was made for antecedent conditions
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Main summary points of this section:  1) Ascertaining trends in rainfall rates may assist in flash flood prediction.  2) Significant warm season flash floods normally feature rainfall amounts that well eclipse FFG values (at times, they double or triple these values).  
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Signals the start of the slides for the “FFPI” section.



FFPI Refresher

» Index is a mathematical average of
geophysical characteristics of a basin
> Slope
- Land Use/Land Cover
> Soil Type
> Forest Density
» Index gradient is from 1 (Low) to 10 (High)

- Basin’s potential to respond to heavy rain events
leading to flash flooding.

» Antecedent conditions not accounted for
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Basic premise for FFPI.


DEM Slope Grid

Land Use/Cover Grid
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» Four geographic data sets were

utilized.

- Slope derived from the USGS DEM
- MLRC Land Use/Land Cover Grid
- AVHRR Forest Density Grid

STATSGO Soil Type Classification
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A sampling of the geophysical parameters used as inputs for FFPI.
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FFPI mapped to FFMP

Flash Flood Potential Index (FFPI)
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Initial Flash Flood Potential index re-mapped to NWS Flash Flood monitoring and prediction basin outlines by GIS statistical averaging.


Current/Future Enhancements

» Resolution increased from 90 m to 30 m
» Readily displayable in AWIPS

» Further tweaks / mathematical re-indexing is
ongoing
- Based on FF reports / case studies

» For further information:
James.Brewster@noaa.gov (WFO BGM SSH)
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Enhancements being developed and/or planned for FFPI at WFO BGM.

mailto:James.Brewster@noaa.gov
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Signals the start of the slides for the “Maximum Potential PWAT” section.



Maximum Potential PWAT
(Rationale)

» Assessing flash flood potential can be
especially difficult in rapidly changing
situations
- Severe threat evolving to a flash flood threat

» Precipitable water (PWAT) can be a fickle
parameter

> Values can change substantially / quickly as NWP
convective schemes trigger

- Another way to view this field ?
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It can be especially difficult to achieve proper situational awareness in advance of a flash flood scenario, when ongoing severe weather is occurring.  Looking at PWAT values on forecast model soundings can be misleading, as this parameter is heavily dependent on whether model convective schemes trigger or not, at a particular site.  
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Graphical illustration (right) of how Maximum potential PWAT would be calculated.  


Potential Uses / Future Work

» Maximum potential PWAT (Arnott, 2008,
http.//www.erh.noaa.qov/bgm/research/
2008/ MaxPwat_Abstract.pdf) may provide a
useful way to assess flash flood potential
ahead of time, especially given the
expectation of training / repeat cells

- May have the advantage of being a more stable value

» Needs an automated application to run (not

vet developed)

» Local testing planned at WFO BGM
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A parameter termed “Maximum potential PWAT” is being developed/tested, in order to provide a more reliable indicator for an ensuing flash flood threat, particularly given the expectation of training/repeat cells.  This value is derived, at a specific point, from calculating total column PWAT, assuming saturation along the wet-bulb temperature.    
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References cited for this presentation.  


The End !!

Questions 77
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Final slide.  
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